SEAEPAINNBHOE AFEHTCTBO
Nno TEXHUWYECKOMY PEIYJIMPOBAHUIO U METPONOINA

MH®OPMALIMOHHO-
TEXHUYECKUH NUTC
(:Eiﬁ% CNPABOYHUK 20—
No HAUMYYLW UM
OOCTYMHBLIM 2016
TEXHONOTUAM

NMPOMBILUNEHHBIE CUCTEMbI OXJTAXKAOEHUA

MockBa

‘ifgnm !g Bropo HOT

2016


https://meganorm.ru/Data2/1/4294847/4294847901.htm

UTC 20-2016

CopepxaHue

BeeneHve

TIPEAMCIIOBUE ... X

OBNACTb MPUIMEHEHUS ..........ooveieiiie et 1

Paspen 1. O6was nHdopmauus 06 ocbnactsx npumeHerna MCO ... 2
1.1 MpeanpuaTUS YEPHON U LBETHON METASNYPIUM. ........ooeieenrieeeie e 3
1.2 Xvimnyeckasi NpoMbILLNEHHOCTb, HedTenepepaboTka N HEPTEXUMUS ........................ 12
1.3 TennoBble M aTOMHBIE BNEKTPOCTAHLIMM. .........eeieiiiieeeiiieeeeiiiee et e e enieeeeaee e e 17
1.4 KOMMPECCOPHBIE CTAHLIMM ...t e e e eeaee e e e e e 20
1.5 Llenntono3Ho-6yMaKHASA MPOMBILLIIEHHOCTD ............ccoouieeeieieeeeieeeeeeaeee e e e 27

Pasnen 2. MpUMEHAEMbIE CUCTEMbI OXIAKIEHUS .........oooiiiiieiiiieeeiieeeeeiieeeeeireeeeeaieeeeeiree e 28
2.1 KnacenuKaLmA TTCO ..........ooiiiiii ettt

2.2 MNpssAMOTOYHbIE BOAHBIE CUCTEMbBI OXNAKAEHWUS ...

2.3 060poTHBIE BOAHBIE TTICO ...t
2.3.1 NCO c 6aleHHbIMU UCNAPUTENBHBIMU TPAANPHSAMM. ... 48
2.3.2 BEHTUNATOPHbBIE NCMAPUTENBHBIE TPAAMPHW. .........eeieeee e 55
2.3.3 OKEKLUMOHHDBIE TPAAMPHM. .......evvieeniiiieeiiieeeetiee et e e e e e e eaiee e e e e e e e e e e enaee e e 60
2.3.4 ATMOCDEPHBIE TPAIAMPHM ........eiiiiiieiii ettt ete ettt eenee e enee e 65
2.3.5 OBopoTHble MCO ¢ BOAOEMAMU-OXTTAAUTENAMM ........ooeeeneieeaaeieeeeeeeeeeeeeenne 67
2.3.6 OBopoTHbie MCO ¢ 6pbiranbHBIMN GACCENHAMM..............ccooeeeieeiieeeieeee 72

2.4 BoagyLHble pagmnatopHble TICO .. ... 76
2.4.1 BEHTUAATOPHBIE CYXNE CUCTEMBI OXIIEKAEHMIS ... 78
2.4.2 PapgnaTopHbIe rpafupPHN C €CTECTBEHHOM TATOM...........oeieviieeeciiieeeiiniee e 87

2.4.3 PagnaTopHble rpagvpHn ¢ OpOLLEHNEM

Paspen 3. Skonornyeckmne acnekTbl MCO ...
3.1 Buabl skonorndecknx acnekToB MTCO ... ...,
B.2TIOTPEDIMEHNE SHEPTUM ... et e e 96

3.2.1 MpsaAmoe NOTPEBNEHNE SNEKTPOSHEPTUM ......ooevvvveeeeeireeeeireeeeiieeeeeieaeeeneeeaeaneeeas 96

3.2.2 KocseHHOe BNMsiHME Ha 3HepronoTpebneHne oxnaxaaemoro

OBOPYAOBAHUS ....cciviieieeeiie ettt e et e e e et e e e et e e e e et e e e estee e s atbe e e ennseaeesseeeenaeeeeanneeean 97

3.2.3 MpumeHaeMble MeTOAbI CHUKEHNS NOTPebneHus s3Heprum

CUCTEMAMM OXTTEKIEHUS . ... e et e e e ettt e e e et e e e e e e e anneeeaeesesanssaeeens 102
3.3 BOLOMOIIBA0BAHME ...ttt et e et e e e e seeeeneeesne e et e ennaeeneenn 103

3.3.1 BUZbI BOAOMOMB3OBAHMSA. .......ceemiiiieiiiieeaiiiaeaiete et e et e et e et ee e seneeeeeenees 103



UTC 20-2016

3.3.2 MpumMeHsieMble MeTOAbI CHKeHUS Be3Bo3BpaTHOro noTpebneHns

3.4 YIEePO BOAHBIM OPFAHUBMEM ..........oooeiieieeeaieeeeesieesaeseeeeaseeeeaeeeaeaseeeaseneeeeeneeee e
3.4.1 YPOBEHD YLLEPOE ...ttt
3.4.2 MNMpumeHsaeMble METOABI CHUXKEHUS yulepba

3.5 TennoBoe BO3AENCTBME HA OKpYXatoLLyto cpepy
3.5.1 BnusiHme MCO Ha TemnepaTypy BoAbl BOAHbIX OOBbEKTOB ...........cccecvviennene.. .. 121

3.5.2 3akoHoaaTenbHble orpaHNMYeHns TENNOBOrO BO3AENCTBUA Ha

OKPYIAIOLLYHO CPEIY . .tvvveeeeeeeeeeiiieteeeeeeesiettraeeeeesssasasaeeeeeeeaannseeeeeeeeaaanstneeeeaeesetnanneeeass 129

3.5.3 MpumeHsaeMble meToabl cHUxkeHns enmaHua NMCO Ha

TEMMEPATYPHBIA PEXNM BOOHBIX OOBEKTOB........eeviieeeeeinieeeeeenieeenieeenteeeeeaiie e 130
3.6 CHpochl 3arps3HsoLLmMX BeLecTs B BogHble 06bekTbl OT MCO ... 132

3.6.1 OBpaboTka OXNMEKAGFOLLUEM BOBBI. ......ccuee i eeeeieeeteeaeieaaeneenineeneeesaeeeeeeanee e 133

3.6.2 3arpssHstome BeLlecTsa, cOpacbiBaeMblie NCO B okpykaroLLyto

CPBAY i 156

3.6.3 CHwxeHWe cOpOCcOB B MOBEPXHOCTHbIE BOAHBIE OBBEKTBI. .......cooveieeiieie . 164

3.6.5 MNpumeHeHne AONONHNTENbHBLIX U anbTEPHATUBHBLIX METOAOB

06PpabOTKN OXNAKAAMLLUEN BOMDBI .........vveeeiieeeeeiiiee et e e eitee et e et e e e e e 169
3.6.6 OnTummnzaums metoaos 06paboTkM LMPKYIALNMOHHON BOABI ..........cecvveeen.... 175
3.7 BbIBpOChI 3arpASHAIOLLINX BELLECTB B 8TMOCMIEPY . ....oouvriiiiiiiiieniiienieeeniieeniee e 176
3.7.1 OGbEMBI BLIBPOCOB B 8TMOCHIEPY .....eovviiiieeiieeniieeiiieeiiieeieeeeeee e eeee e 176
3.7.2 MeToibl CHYDKEHUS BBIBPOCOB. ........ccvviiiiiiiieeiiie e 177
3.8 [1apoBble MAKETBI FPAAMPEH. .....ceiiiiieiiiiiie ettt et et ee et ee e e e eeee e 178
3.8.1 Ycnosus 0BpasoBaHns NAPOBOr0 PAKENA ...........cceevvviiieeeeeeriiiiiie e 178
3.8.2 MeToabl NnpefoTBpaLLEHMA U YMEHbLUEHWS NapoBOro hakena........................ 179

3.10.1 MNpu4nHbI U NOTEHUMAanNbHbIE NOCNEACTBUSA YTEYEK OXNaXAaEMbIX

=TT (=Tor o - S OO 186
3.10.2 MeTOAbl CHUKEHUS PUCKOB YTEUEK. .......ovvviiieiiieeeierieeeeirieeeenieeeeenieeseseeeeeness 188



NTC 20-2016

3.10.3 TexHu4yeckasn guarHoCTKa 1 NpodrnakTUYeckoe TEXHUYEeCKoe
OBCTIYIKUBAHUIE ..........oieiieeeis ettt ettt ettt ettt
3.10.4 OBpaLleHNe C XUMUYECKUMUN PEATEHTAMM ........cceviruereiieeiieaiieaneenieeeee i
3.11 PUCKM MUKPOBMONOTNYECKOTO SArPABHEHUS ...
3.11.1 Ycnosus passutns MukpoopranmamoB B MCO .......................
3.11.2 MeToabl CHWKEHUS MUKPOBMONOrMYEeCcKMx PUCKOB
3.12 OBPABOBAHME OTXOLOB. ... ....ieeeeeisiiiureeeeaaaainieeeaeaeaeeeaetireeeeeesaatbbeeeea e s aanenneaeeeeesanns
Pasgen 4. OnpepeneHne HOT TTCO ...
Pa3aem 5. HIOT TTC O ..ot snnssnnnnnsnnnne
5.1 O6wwme anemeHTol HAT ana BceX TUNOB MCO ...

5.1.1 YueTt kocseHHoro BrusaHus NMCO Ha addekTnBHOCTL

OXIT&XAAEMOro NPOU3BOACTBEHHOIO OOBEKTA U TEXHONOMMYECKOTO

OBOPYAOBAHMIS ..ottt e e ettt e e e e et e e e e e e e e ee e e e e e e e nbbnereeeee s eeneeeas 207
5.1.2 CHwkeHue npoussogutensHoctn NCO nytem ontummnsauyn

06bEMOB NOBTOPHOTO UCTIONB30BAHUSA TEMIIA .......eeeeeeeeieaiieaaeieeeeeeeneeenneeeeeeenneeeiees 208
5.1.3 YueT TpeboBaHuin oxnax[aemoro npov3BofCTBEHHOro

0BOpPYAOBaAHUS ...

5.1.4 YuyeT MeCTHbIX yCnoBun
5.1.5 CHWXEHWE NPsIMOro SHEProNOTPEONMEHNMST .......ooooii it 210
5.1.6 CHWXeHWe 06beMOB BOAOMOTPEOMEHNMST .......ooiiiiiii e 210
5.1.7 CHwxkeHue yuepba ana BOAHbIX OPraHW3aMoB npu 3abope Bodbl..................... 21
5.1.8 CHwxkeHne cOpoCcoB 3arpsA3HSIOLLMX BELLIECTB CO CTOYHLIMM BOAAMUA .............. 212
5.1.9 CHUKEHNE YPOBHS LLYME .....vvviieiuiiiieeitieeeeeeiee e et e et e e e et

5.2 HOT-1. MPAMOTOUHBIE TTICO ...
5.2.1 KnacCUMUKALMOHHDBIE MPUBHEKM ......vvvvreeeeeeiiiiiiieeeeeeesitiiree e e e s s iiitasaaee e s s snnnvees
5.2.2 3HaunMble acnekTbl, YPOBHW BO3LENCTBUNA U NOTPEONEHUS............oeeevvreenn..
5.2.3 O6nactu, ycnoBusi N OrpaHNYeHNA MPUMEHEHUST ...........ccvveeeiiieeiiiieeeeieeee

5.3 HOT-2. O6opoTHble BogHble NCO ¢ BOAOEMaAMU-OXNAAUTENAMM. ........vvveeeerrrrenn..
5.3.1 KnaccnUKaLMOHHBIE MPUBHAKM ..............cceeeeeeeieeaeniieaeiieeeanns
5.3.2 3HaunMble acnekTbl, ypOBHWU BO3ENCTBUA U NOTPEONEHNS. ...
5.3.3 O6nactu, ycrnoevs U OrpaHNHEHNST MPUMEHEHUST .........o.veeeeeieeeeeeeeeeee

5.4 HAT-3. O6opotHble BogHble NMCO ¢ GpbisransHbiMM BaccenHamm
5.4.1 KNnaCCUMUKALMOHHDBIE MPUBHAKM -.........ooeiiiiiiaiiiiieeaiiia e e e e e eeieaeeeeea e

5.4.2 3HaunMble acnekTbl, YpOBHW BO3[ENCTBUA U NOTPEONEHNSI. ..........oocvveeeee.

5.4.3 OBnacTu, ycnoBus U OrPaHUYEHNSA NMPUMEHEHMS .......oovviiiiiiiieaiieiiieeie e

v



NTC 20-2016

5.5 HOT-4. O6opoTHble BogHble NCO ¢ atMochepHBIMU MPAAUPHAMM ............cceveeennne 225
5.5.1 KNacCUMUKALMOHHBIE MPUBHAKN ..............o.eaueareareaneaneaieaniaieieeeeeeseesie e aneaneens 225
5.5.2 3HaunMble acneKTbl, YPOBHM BO3LENCTBAN N NOTPEONEHNA. .......cceeevveaeernnns 225
5.5.3 O6nactu, ycrnoBus 1 OrpaHNYeHUA MPUMEHEHUS ........oooviiiieiiieeeiieee e 226

5.6 HOT-5. OBopoTHble BogHble MCO ¢ BalleHHbIMU ncnaputenbHLIMU

TRAIMPHIAMI ...ttt e et et e ettt et e e e e e e et e e e e e 228
5.6.1 KNnacCMUKaALMOHHBIE MPUBHAKU ..........oeeemeierireenieeenieeenneeareee e e e seeee e 228
5.6.2 3Ha4nMble acnekTbl, YPOBHWN BO3LENUCTBUN M NOTPEONEHUS. ..o 228
5.6.3 OBnacTn, ycnoBus 1 OrPaHNYEHNS MPUMEHEHNS .........oouereeiianeeeiieenie e 229

5.7 HOT-6. O6opoTHble BogHble NCO ¢ BEHTUNATOPHBLIMU UCTIApUTENBHBIMU

rpagmMpHAMUN C NPUHYAUTENEHOW TAFON UMW NOA HAAAYBOM ........ocoiiieiiiiieniieeeaiieeeneees 232
5.7.1 KnacCu@UKaALMOHHBIE MPUBHAKU ........ceieiiiiieiiieiie et 232
5.7.2 3HaunMble acnekTbl, YPOBHU BO34ENCTBUA U NOTPEONEHUS..........eeeeeeieennn... 232
5.7.3 O6nacTu, yCnoema 1 OrPaHNHEHNS MPUMEHEHNS .......oeoveeiniieeeeeiieeiieeiee e 233

5.8 HOT-7. O6opoTHbie BogHble [MCO ¢ aKeKLUMOHHLIMU UCNapUTEnNbHbIMU

TPAAMPHAMY ...ttt eeeeeees

5.8.1 KnaccudukaumoHHbIe NpU3HaKku

5.8.2 3HauMble acnekTbl, YPOBHU BO3AENCTBUN U MOTPEONEHNA. .......coeeeeeen. 235
5.8.3 O6nacTu, ycnoBmsa 1 OrPaHUYEHNUSA MPUMEHEHUS .............oeeeeeaiieeeeeee 236
5.9 HAT-8. BoagywHbie NCO ¢ GaleHHbIMW paguaTopHbIMU TPAaUPHAMMN................... 238
5.9.1 KnaCCnUKAUNOHHBIE MPUBHEKM ..o 238
5.9.2 3HaunMble acnekTbl, YPOBHWN BO3LENCTBUN M NOTPEONEHNS. ......cc..eeeri. 238
5.9.3 OBnacTn, yCnoBusa N OrPaHNYEHNA MPUMEHEHMS ........covvvieiiaeeeeiee e 239

5.10 HAOT-9. Bo3aywwHble MCO ¢ BEHTUNATOPHBLIMU paanaTopHbLIMU

rpagnpHaMun, annapartamMy Bo34yLHOro oxnadkaeHud, Bo3yLUHbIMU

KOH L EHCATOPBMY .. .uuu ettt e ettt e ettt e oo ettt e e e e ettt b e e e ta et e ea s 240
5.10.1 KnacCnUKaLMOHHBIE MPUBHEKU .......eviiiiieiiiic it 240
5.10.2 3HaunMble acneKTbl, YPOBHWN BO3AENCTBUMN 1 MOTPEONEHNUS . .........oocvvneeen.. 240
5.10.3 O6nacTn, ycnoBusa U OrPaHNYEHNS MPUMEHEHMS ........uvvei e 241

5.11 HOT-10. KOMBUHMPOBAHHBIE TTCO ... .covviiiiiiiiecicecee e 242
5.11.1 KnaccudUKaLMOHHBIE FIPUBHEKU .........ocoiuiiiiiiiiiiiiiiee e 242
5.11.2 3Ha4yMMble acnekTbl, YPOBHN BO3AEUCTBUM U NOTPEONEHUS. ... 242
5.11.3 OBbnacTn, ycnoBuMs 1 OrPaHNYEHNS TIPUMEHEHMS ..........oeeiiiieeiiiiea e 243

Pazpgen 6. QkoHOMUYeckmne acnektbl peanmadau HOT ... 243
Pasgen 7. MepCneKTUBHBIE TEXHOMOTUM . ... ..uueiiiirreaieeaaaiteeaasiiteeenteee ettt e s e e e ntire e e aaaaeea 259



UTC 20-2016

7.1 Ucnonb3oBaHne rpagupeH Ansi OTBEAEHNA AbIMOBBIX FTA30B.......cc.courieriieeeeiaiaaaannns 259
7.2 OTKPbITbIE TMOPUAHBIE CUCTEMbI OXIIAKACHUIS ...t eeee e 261
7.3 AGCOPOLIMOHHDBIE TEMIMOBBIE HACOCDI .......o.oeiiuiiiaiiiiieeaiiieeeiieeeeiieaeeieeaeeemeeeesanna e 264

7.4 bespeareHTHbIA kaTanuTuyecknn metog 6opbobl ¢ BroobpactaHnamm

............... 266
............... 268
Mpunoxerne A (cnpaBoyHoe) TepMUHbI, ONPEeAENEHNS N COKPALLEHNS ..........eveeeeeeeinannees 275
Mpunoxerne b (oba3atenbHoe) MNepedeHb HOT MCO ... 289
MpunoxeHne B (06a3atenbHOe) OHEProdDMEKTUBHOCTD ........ccvviiieeiiierrienieeesiieeieeeienas 290
Mpunoxenune I (cnpasoyHoe) NepeyHn OCHOBHOIO TEXHOIOMMYECKOro
oBopyaoeanus, skennyatmupyemoro npu npuMmereHnn HOT MNCO ... 291
Mpunoxenune [ (pekomeHgyemoe) PekomeHayeMble NepeyHn HOpMUPYEMbIX
nokasartenen kavecTtBa CTOMHBIX BOA MTCO.... ..o 318
Mpunoxerune E (obszatenbHoe) OCHOBHbIE M AONOMHUTENBHBLIE BUAbI
LesATenbLHOCTU C y4eToM obnacTer npumeHenna HAT, a Takke fgencTeyrownx B
Poccuiickor depepaumm kogos OKB3 v Bugam gestensHoct OKNA .......................... 322
BUBIIMOTPAMIMIS ...t 324

Vi



UTC 20-2016

BBepeHue

Hactosawmin nHpOPMaLMOHHO-TEXHNYECKMI CNPABOYHUK MO HaunyywmMM AOCTYMHbIM
TexHonornm (ganee — cnpasoyHuk HAT) aBnseTca [OKYMEHTOM MO cTaHaapTu3auum, pas-
paboTaHHbIM Ha OCHOBE aHanmsa TEXHOMOMMYECKNX, TEXHNYECKNX N YNPaBRneHYecKMX peLue-
HUIM, NpuMeHsieMbix B Poccuickon depepaumm npy NpoOeKTUPOBaHWN, CTPOUTENLCTBE, pe-
KOHCTPYKUMM W SKCMIyaTaumm MpOMBbILLNEHHBIX CUCTEM OXNaxneHus. Llerbrto HacToswero
cnpasoyHvka HAOT sBnsieTca onpefeneHvwe Haumnyudwmx AOCTYMHbIX TEXHOMOrMA MPOMbILL-
TNIEHHOTO OXNaXAEHVA — Hambonee NpPOrpeccyBHBIX TEXHOMOTUM OXNaXLeHWs, NpuMeHsie-
MbIX B HaCToOsLLee BpeMsi B NMPOMbILLNEHHOCTU Poccuiickon ®epepaumm, obecnevmnsaromx
Hanbonee BbICOKNA YPOBEHb OXPaHb! OKPYKAIOLLEW CPEAB! U PALMOHANBHOIO UCNOoNb30BaHUSA
NPVPOAHBIX W SHEPreTUYeCcKUX PecypCcoB, TEXHUYECKN peanmnsyemblX M 3KOHOMUYECKU ad-

PEKTUBHBIX.
KpaTtkoe cogepxaHue cnpaBouHuka HOT

B npeancnoBumn ykasaHa Uenb pa3paboTku Hactosiwero cnpasoyHuka HAT, ero cra-
TYC, 3aKOHOAATENbHbIA KOHTEKCT, KpaTkoe OnucaHne npoueaypbl CO3AaHNsa B COOTBETCTBUN C
YCTaHOBMEHHLIM MOPSAKOM, a TaKkke B3aMMOCBA3b C aHanorMydHbIMU MEXAyHapoaHbIMU AO-
KyMeHTaMMu.

B obnactu npuMeHeHus1 NepeyncneHbl OCHOBHbIE BUAbI S3KOHOMUYECKOW EeATENbHO-
CTW, Ha KOTOPbIE pacnpoCTpaHAETCs LENCTBUE HAcTosLWero cnpasovHuka HAT, onpeneneHsl
rpaHuLbl 06racTy ero NPUMEHEHNSI.

B paspene 1 npeacraeneHa obwas unHdopmaums O NoTpebHOCTAX B OXNaXAEHUU
TexHonornyeckoro obopyaoBaHUsi NMpU OCYLLECTBNEHUN PasnNYHBbIX BUAOB 3KOHOMUYECKOW
AeatenbHocTH, Bonee noapobHO onMcaHbl OCHOBHbIE 06NacTU MPUMEHEHUA HaCTOSLLEero
cnpasoyHuka HAOT.

B pasaene 2 npeacraeneHa knaccudukaums MCO, a Takke cBefeHNS 0 TEXHONOMMSAX
OXNI&KAEHUS, B HACTOsILLEE BpeMsl NMpUMeHsieMbix B Poccuickon ®epepauum, Bknrovarowme
KpaTkoe onucaHne paboTbl OCHOBHOIO M BCMOMOraTensHoro 060pyaoBaHus, a Takke 3Haum-
MbIE 3KONOrMYECKME acneKkTbl X paboTbl, XapakTeEPUCTUKN SHEPro- U BOAONOTpedneHns.

B paspene 3 naHa cpaBHUTENbHas OLEHKa NOTPEONeHNs SHePreTUYecknx n NpUpoa-
HbIX PECYPCOB M YPOBHElN BO3AEMCTBMI Ha OKpYXKaloWwyl cpeay pasnudHbix tunos MCO,
npumeHsiembix B Poccuiickon ®egepaumun. Hapsay ¢ npsMbiMU BO34ENCTBUSIMU paccMoTpe-
Hbl Takke KocBeHHble BNuAHUS MCO Ha ypoBHM noTpebneHns pecypcoB M BO3AENCTBUN Ha
OKpYXaIoLLYI0 cpefly oxnaxAaembix npoueccoB. Pasgen noAroToBneH Ha OCHOBE AaHHbIX,

VIl



UTC 20-2016

npeacTaBneHHbIX NpeanpusTuamMmn Poccuiickon deaepaummn B paMmkax NnposegeHns onpoca, a
TaKkke pasnuuHbIX NMUTEPaTYPHbLIX NCTOYHWNKOB.

B paspene 4 onucaHbl 0COBEHHOCTN NOAX0AA, NPUMEHEHHOrO ANSA uaeHTuduKaummn
HAT NCO npwn paspaboTtke HactosAwero cnpaesoynvka HOT, B cooTBeTcTBMM C [MpaBunamm
onpeaeneHnsl TEXHONOMMN B Ka4eCTBe Hausydlwen 4OCTYNHOW TEXHOMOMMK, a Takke paspa-
6oTkM, akTyanusauum u onybnukoBaHUs MHEPOPMALIMOHHO-TEXHUHECKMX CMNPaBOYHWUKOB MO
HaunyywmMM JOCTYMHBIM TEXHOMOrMAM (noctaHoeneHwe MNpaeutenscrea Poccuiickon depe-
pauuu ot 23 pekabpsa 2014 roga Ne 1458) n Metoanyeckummn pekomeHaaumammn no onpeae-
TNEHNI0 TEXHONOTMU B KA4YeCTBE HaunydLlen 4OCTyNHOW TexHonornu (npukas MuHmucTepcTea
NPOMBILLNEHHOCTU 1 Toproenn Poccuickon ®epepaumm ot 31 mapta 2015 roga Ne 665).

B paspene 5 npyuBeaeHo kpaTtkoe onucaHue mnaeHtuduumposanHsix HOT MCO. Ans
kaxaon 3 HAT npmBeaeHs!:

- KNnaccuuKaLMOoHHbIE NMPU3HAKN TEXHOMOMM, Ha OCHOBaHUWU KOTOPbIX BO3MOXHO OT-
Hecenue MCO k panHon HAT. B pasgenax npueeaeHbl npuaHaku MCO, koTopble AOMKHbI
yunTbiBaThCA NpU Knaccudmkauun. Monaraetcs, 4To 3TM NpusHaku ByayT Ucnonb3oBaThCs, B
TOM uncne, Npy NPMMEHEHUN MEP 3KOHOMUYECKOrO CTUMYNMpoBaHusA BHeaperus HAT;

- 3HaUMMbIe acnekTbl, YPOBHN BO3AEUCTBUN Ha OKPYKaIOLLYIO Cpeay M noTpedneHus
NPUPOLHBIX N SHEPTEeTUYECKNX PecypcoB. B aaHHbLIX pasgenax ykasaHbl NepeyHn 3Ha4YUMbIX
acnekToB KOHKPeTHbIX HOT. o mepe BO3MOXHOCTW ANS 3HAYMMBIX acNeKTOB yKasaHbl YMC-
1OBbIE OLIEHKM YPOBHEN BO3AEUCTBUMA U NOTPEONeHs pecypcoB, CBA3aHHbIE C MPUMEHEHWEM
AanHeix HOT. MNpoyne acnekTbl, 4NA KOTOPbIX HE yKa3aHbl YUCIIEHHbIE OLEHKU YPOBHEN BO3-
LENCTBMI 1 NoTpebneHnss pecypcoB, CyLLECTBEHHO 3aBUCAT OT MECTHbIX YCIOBUIA 1 cneyu-
UKN oxnaxaaemblx NPOLIECCOB, MOSTOMY ANS HUX Takas OLEHKa okasanach HEBO3MOXHOW;

- obnacTy, ycrnoeusi U OrpaHUYeHnst MpUMeEHeHUs. B aTux pasgenax onpeaeneHbl 06-
nactn npumeHeHus KoHkpeTHbIXx HAT, a Tarke ycrnoBus U orpaHnYeHmns, Npu KOTOPbIX KOH-
kpeTHas MCO moxeT cuntateca HAT.

B paspene 6 npueefeHsl JOCTyMNHbIE cBeAeHNA 06 SKOHOMWUYECKMX acnekTax peanu-
3aumm HAT MCO Ha npeanpusaTnsax Poccuiickon Gegepaumu.

B paspene 7 npueBefeHbl CBEAEHUS O HEKOTOPbIX TEXHOMOTMYECKUX N TEXHUYECKMX
peLueHusx B 06racTu NPOMBILLNIEHHOTO OXMaXAEeHUs, He NMPUMEHSIEMbIX B POCCN HA MOMEHT
MOAroTOBKM HacToswero cnpasodHnka HAT, W HanpasneHHbIX Ha MOBbILLEHWE 3HEeProsd-
hekTMBHOCTH, 0BecrnedeHne pecypcocOepexerunsi, CHKEHNE SMUCCUNA 3arpsA3HSAOLLMX Be-
LLEeCTB.

B 3akntountenbHbIX MOMOXEHUSAX NpvBedeHbl CBeaeHust 06 opraHusaumu paspa-

©OTKM, cornacoBaHvsa U yTBEPXAEHNA HacTosALWwero cnpasoyHvka HOT, opraHusauusix, npu-

VI
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HUMaBLUMX y4acTue B pabote TexHudeckol paboyed rpynnbl U paspaboTke HACTOALLEro
cnpasoyHuka HOT, pekoMeHaaumm no ero NPYMEHeEHMIo.
Bubnuorpadwmsn. lNprBeaeH nepeyeHb UCTOYHUKOB MHAOPMaUMKM, UCMONb30BaHHbLIX

npw pa3paboTke HacTosALlero cripasoyHuka HOT.
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Mpenucnosue

Llenn, ocHOBHbIE NpUHUMMLI 1 NOpSAoK paspaboTku cnpaBoyHukoB HAT yctaHoBNEHbI
MopsgkoM onpepeneHUs TEXHOMOMMM B KavecTBE Hawrlydllel AOCTYMHOW TexXHOnoruu, a
Takke paspaboTky, akTyanuaaumm u onybnukoBaHus MH(OPMAaLMOHHO-TEXHUYECKNX Cnpa-
BOYHWKOB MO HaWNy4WwMM AOCTYMHbLIM TexHomnornam (noctaHoeneHve lNpasutensctea Poc-
curckon degepauyunm ot 23 aekabpsa 2014 r. Ne 1458).

B coOTBETCTBUM CO CTPYKTYPOW POCCUMCKON CUCTEMBI SKONOrMYECKOro HOPMUPOBAHUSA
OCHOBHbIM (PYHKUMOHaNbHBIM HasHayeHvem cnpaBoyHnkoB HAT sensetca nHgpopmaumoH-
Hoe obecneveHre n 060CHOBaHUE HOpMaTMBHBIX TpeboBaHWUA B 06racT oxpaHbl OKpyxXato-
Len cpenbl, KoTopble ByayT yCTaHOBMEHbI B AANbHENLLEM HOPMAaTUBHBIMU AOKYMEHTaMu B
obnactv oxpaHbl OKpyXKatoLen cpefbl Ana onpeaeneHHbiX, Hanbonee CyLECTBEHHO BNnA-
HOLLMX Ha COCTOSIHME OKPYXKaoLLEn cpeabl BUA0B AeSATENbHOCTU, BKMOYas:

- TpeboBaHnA B 06nactu oxpaHbl OKpyXaloWwen cpeabl k pabotam, ycnyram u mMeTo-
AaM 1X KOHTpons;

- OrPaHUYEHMs N yCroBUS OCYLLIECTBINEHUS XO3AUNCTBEHHON U UHOW AEATENbHOCTH, NO-
TEHUManbHO OKasbIBaOLLEN 3HAUUTENbHOE HEraTMBHOE BO3LAEMCTBUE HA OKPYXaOLWyHo cpe-
Ay,

- MOPSIAOK OpraHM3aumMn AesTenbHOCTM B 06nacTn oxpaHbl OKpyKawLwen cpefbl u
ynpaBneHusi Takon AesTENbHOCTEI0 Ha XO3NCTBEHHbIX OObekTax;

- TexHonorndyeckne nokasatenyu HAT, onpeaensiowme 4ONyCTUMbIE YPOBHU BO3AEW-
CTBMS Ha OKPYXaIoLLYI0 cpesy.

Hactoswmin cnpasoynnk HOT sBNsieTca mMexoTpacneBbIM, He BKMoYaeT obssarenb-
HbIX TexHonorn4eckmx nokasarenen HAT, Ho copepXuT HeobxoaMMyro MHpOpPMaUMo AnS
NPUHSATUSE 0OOCHOBaHHBIX PELUEHUIA B YaCTX MPOEKTUPOBAHUSA 1 3KCMSTyaTaumMn npOMbILLINEH-
HbIX CUCTEM OXNaXAEHWS B Pa3nnNYHbIX OTPACNAX 3KOHOMUYECKON AEATENbHOCTY.

MepeyeHb TEXHOMOrMYECKNX MPOLLECCoB, 0OOPYyAOBaHWA, TEXHUYECKMX CrocoboB ©
METOJ0B, NMPUMEHSIEMbIX MPU OCYLLECTBIEHUM XO3AUNCTBEHHOW W (UIN) NHOW AEATENbHOCTH,
KOTOpble OKa3bIBatOT 3HAYUTENBHOE HEraTMBHOE BO3AEUCTBME HAa OKPYXAaIoLLYyl cpeny u
Hambonee 3HauYMMbl ANsi AOCTVKEHNS LiENer oXpaHbl OKPY>KaloLLEN cpefbl U paLmMoHanbLHOro
NPVPOAONONb30BaHNS, W, COOTBETCTBEHHO, OTHECEHHbIX K obnactn npumerHenna HAT, onpe-
aeneH pacnopsbkeHnem lMpaeutenbctea Poccuiickon depepaummn ot 24 aekabpsi 2014 r.
Ne 2674-p «O6 yTBepxaeHuM MNepeuHa obnacren NPUMEHEHUS HaUMyYLINX AOCTYMHbIX TeX-

HONOTUM».
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Insa Toro 4tobbl TexHonorma morna 6biTb uaeHTUdULMpoBaHa kak HAT, oHa aomkHa
OAHOBPEMEHHO COOTBETCTBOBAaTL HOPMATUBHO YCTAHOBMNEHHBLIM KPUTEPUSAM (Ha OcHOBe (hak-
TUYECKOM MHPOPMALINM O €€ NPUMEHEHUN B XO3ANCTBEHHOMN AEATENBHOCTN):

- UMETb HauMEeHbLLWE U3 JOCTUrHYTbIX TEXHOMOMUAMU aHANOrMYHOrO hYHKLMOHAMNLHO-
ro HasHayeHus yaernbHbIX NokasaTenen HeraTMBHOroO BO3AENCTBUSA HA OKPYXXaIOLLYIO Cpesy;

- BHEAPEHME 1 NMPUMEHEHWE TEXHONOMUM AOMKHO ObITb 3KOHOMUYECKWN 3hDEKTUBHBIM;

- UIMETb OTHOCUTENBHO HU3KUI YPOBEHL PECYPCO- U 3HepronoTpebneHnss;

- UMETb NPUEMINEMBIA NEPUOS BHEAPEHUS,

- LOMKHbl BbITb MpUMEpPbI YCMNEWHOro MPUMEHEHUS TEXHOMOMMN B MPOMbILNEHHbIX
Macitadax.

DyHKUMOHANbLHBIM HasHavYeHneM Hactoswero cnpasovHuka HAT asnsetca nHpopma-
LMOHHas noafepxka obocHOBaHUA TpeBoBaHUI K TEXHOMOTMYECKUM npoueccam, TexHUYe-

CkmuM criocobam n metoaam, NPUMEHAEMbIM B NPOMBbILLIIEHHbIX CUCTEMaX OXNaXXKaeHUA.

1 Ctaryc BOKyMeHTa

Hacroswun cnpasouHuk HOT siBnsieTca fOKYMEHTOM No ctaHaapTtusauun. Ero ropu-
Andeckui ctaTtyc onpegeneH depepanbHbiM 3akoHoM OT 29 utoHsA 2015 . Ne 162-03 «O
cTangapTum3auumn B Poccuickon deagepauyum».

Hactoswmn cnpaeoyHnk HOT He siBnsieTcA HOpMaTUBHBIM NPaBOBLIM LOKYMEHTOM Y
HE COAEPXUT NPaBOBbIX HOPM, 06A3aTenbHbIX ANA NPUMEHEHNS MPU OCYLLECTBRNEHNN XO3AIA-
CTBEHHOMW N MHOM JeATensHOCcTU. NpUMeHeHne pekoMeHaaLUmMii, COAePXaLUNXCA B CrpaBoy-
Huke HAOT, ocywecTBnseTcs cybbekTamMmm XO3AMCTBEHHOW LeATENbHOCTM Ha 406poBOnNLHON

OCHOBe.

2 Undopmauums o paspaborTumkax

HacTosawmn cnpasoynmk HOT paspaboTtaH TexHudeckon paboyeli rpynnoi «Mpombii-
neHHble cuctembl oxnaxaeHus» (TP 20), coctaB koTopon yTBepxaeH npvkasom Poccran-
napta ot 4 mapta 2016 . Ne 235 «O cosgaHumn TexHudeckon pabodert rpynnbl «MpombiLw-
NEHHbIE CUCTEMbI OXNaxXaeHns» (B peaakummn nprkasa ot 18 urons 2016 r. Ne 1047).

Hwke npviBefeH nepeveHb opraHvM3auuin, NpefcTaBuUTen KOTOpbIX NpUHUManu yda-
cTue B paspaboTke HacTosAwero cnpasoyvHmka HAT:

- AO «ATOM3HEpronpoexkT»

- AO «EBp°Cun63Hepro»

- AO «KoHuepH «PocaHeproatom»

- AO «TaHeko»

- Accoumanmst «HIM «KULL CHIM»

Xl
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- Accoumaums «CoBeT NponsBoANTENEN SNEKTPOIHEPTUM N CTPaTEMMYECKUX UHBECTO-
pOB 3NEKTPO3HEPTETUKN»

- Fpynna komnaHui Danone

- 3A0 «/oHOOBMEHHbIE TEXHOMOMMU»

- 3A0 «Kapabawmenb»

- 3A0 «K1poBCKMA MONOYHLIN KOMBUHAT»

- 3A0 «HoBropogckun MeTannypriieckni 3asog»

- 3A0 «Pycckas megHas KoMnaHusa»

- 3A0 HMBIM «TypBokoH»

- MuHnpowmTopr Poccum

- HaumoHaneHbIM nccnenoBaTenbCkuin  yHUBEpCUTeT «MOCKOBCKMIN SHEPreTUYECKUiA
WHCTUTYT»

-HIM «<HTC E3C»

- OAO «TTK-2»

- 000 «MHTep PAO — YnpaBsneHwe anekTporeHepaupen»

- 000 «HoB.ble TexHonorum»

- 000 «OcTtpos-KomnnekT»

- 000 «Cubupckasi reHepupyroLLasi KOMNaHUs»

- 000 «Xummueckas Mpynna «OcHosay, MK Muppuko

-MAO «UHTep PAO»

- MAO «tOHunpoy

- PAO «bymnpom»

- ®I'BHY «Bcepoccuickuii Hay4HO-MCCNeaoBaTenbCkUA MHCTUTYT XONOAUMBLHOM Mpo-
MbILLINIEHHOCTW»

- oI'bY «BHNW Okonoruns»

- ®rbY PocHUNBX

- ®ryn «BHAN CMT»

- dunman OAO «KoHuepH PocaHeproatom» Konbckas A3C

TPI 20 Bblpaxaetr 6narogapHocts AO «BcepoccuickuiA TEMMOTEXHUYECKUA WMHCTU-
TYT» n GoHay «IHeprus 6e3 rpanmyy» (rpynna UHtep PAO) 3a nomols B hopMmnpoBaHun v
TEXHUYECKOM PEeAaKTUPOBaHNM COAEPKAHWUA HacTosILLero cnpasoyHmka HAT.

Hactosawwi cnpasovynvk HOT npeacrtaeneH Ha yTeBepxaeHue bropo Havnyuywmx Ao-

CTYNHbIX TexHonorun (aanee — bropo HAT) (www.burondt.ru).

X
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3 KpaTkas xapakTtepuctuka

Hactoawwmn cnpasounnk HOT copepXuT onucaHne MPOMBILNIEHHBIX TEXHONOMUM
oxnaxaeHus,, npuMmeHsemMbix B Poccun, TexHONorMyeckux npoueccos, obopyaosaHus, Tex-
HUYeCcKMX CrnocoBoB, METOL0B, NO3BONSAIOWMNX CHU3UTL HEraTVBHOE BO3[ENCTBME HA OKPY-
XarLlytlo cpefy, BOAonoTpedneHne, NOBbICUTL 3KOHOMUYHOCTb, KOHKYPEHTOCMOCOBHOCTD,
3HEepProsdPPeKTUBHOCTL, pecypcochepexerne. M3 onmcaHHbIX NMPUMEHSAEMbIX TEXHOMOrnYe-
CKMX npoLEeccos, o6opy,u,oaaHm;|, TEXHUYECKUX CI'IOCOﬁOB, MeTol0B onpeaeneHbl TeXxHn4e-

CKue peLleHus, ABMALMECH HauyYLLMMN AOCTYMHbIMU TexHonormamu (HAT).

4 B3anmocBsi3b C MeXAYHapPOAHbLIMU, PErMOHaNbLHLIMU aHanoramm

MNpwn paspaboTke HacToswero cnpasodHka HAT 6binu ncnonb3oBaHbl cBeAEHNA U3
eBponenckoro cnpasodHuka HAOT «MpombiwneHHble cuctembl oxnaxaeHus» (Reference
Document on the application of Best Available Techniques to Industrial Cooling Systems)
([9]), a Takke eBponenckoro cripaBovHMka HOT no oBecneyeHuo SHEpProddEKTUBHOCTU

(Reference document on best available techniques for energy efficiency).

5 C60p AaHHbIX

WHdopmaums o0 TexHomorM4eckux npoueccax, obopyaoBaHnM, TEXHUYECKUX CMOCo-
Dax, MeTofax OXNaxAeHWs, MPUMEHAEMbIX B MPOMbINEHHOCTU Poccuiickon depepauum,
Obina cobpaHa B npouecce pa3paboTkn HacToswero cnpaeodHuka HAT B cooTBETCTBUM C
Mopsipkom cbopa aaHHbIX, Heobxoaumbix Ans paspaboTkm cnpasoyHvka HAT v aHanusa
npuopuUTeTHLIX Npobnem oTpacny, yTBepXaeHHbIM npukasoM PoccTaHpgapta oT 23 mons
2015 . Ne 863.

6 BsaumocBsAsb ¢ gpyrumu cnpasovyHukamm HOT
Hactoswmin cnpasoynvk HAOT npeaHasHayeH ANsS NpUMeHeHWs npu dopMupoBaHUn
oTpacnesbIx cnpaBoyHvkoB HOT BUAOB 3KOHOMUYECKON AEATENBHOCTM, OTHECEHHBIX K obna-

cTsaM npumeHeHns HAOT.

7 Wndpopmanuma o6 yrBepxaeHun, ony6nukoBaHuu u BBegeHUU B AeUcTBUe

Hactosiwmin cnpasodHuk HOT ytBepxaeH npukasoM PoccraHpapta ot 15 pekabps
2016 r. Ne 1882.

Hactoawwin cnpasouHuk HOT BBepeH B genctene ¢ 1 wona 2017 r., odmumansHO
onyGnukoBaH B MHPOPMALIMOHHON cucTeme obLero Nofb3oBaHust — Ha odulmansHoM can-
Te deaepanbHOro areHTCTBa Mo TEXHUYECKOMY PEerynupoBaHUi0 U METPONOrMn B cetn UH-

TepHeT (www.gost.ru).

Xl
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MHPOPMALUOHHO-TEXHUYECKUN CMPABOYHUK NO
HAMNYYLWUM OOCTYNHBIM TEXHONOITNAM

MPOMbILUNEHHBIE CUCTEMbI OXNTAXOEHUA

Industrial cooling systems

Narta BBegeHna — 2017-07-01
O6nacTb NpMMeHeHus

B cnpaeoyHnke HOT paccMOTpeHbl CUCTEMbI OXNaXAEHWS, KOTOPble NPUMEHSIOTCA
MpY OCYLLECTBINEHN BUAOB XO35SMCTBEHHOW AEATENBHOCTU, OTHECEHHBbIX B Poccuiickon de-
faepaumm k obnactam npumeHenna HAT (pacnopsbkerune Mpasutenscrea Poccninckon depe-
pauum ot 24 nekabps 2014 r. Ne 2674-p), n KOTOpbIe MOTyT OKasbiBaTb 3HAYUTENLHOE NpSA-
MO€ WM KOCBEHHOE BIMSIHWE Ha COCTOSIHUE OKPYXKalOLWEWn cpeabl B YCNOBUSAX HOPMansHON
SKCMyaTaumMm Unu B aBapurHbIX peXxmMmMax, crneuuanbHO npeAHasHadeHble Ans OTBEAEHUA
TEenna B OKPYXaroLyto Cpeay M UCMomnb3yloTCA ANS OTBEASHUSA Tenna OT CTaunoHapHbIX
NMPOMBILLIIEHHBIX YCTAHOBOK 1 06 BbEKTOB, OTHECEHHBIX K obnactam npumeHerua HAT.

B cnpaeouHuke HOT He paccmarpusaroTes:

- BOMPOChI Nepefayn Tenna mexay nponsBoACTBEHHBIMU TEXHOMOMMYECKUMM NpoLec-
camy, C Lenblo OXNaXAEHUS UM OTONMEHUSI MOMELLEHUIA UMW MHOTO NONE3HOro NPUMEHEHUS
Tenna, a Takke MPOLECChl HenpegHamepeHHbIX MOTEPb TEMna B OKPYXaloLylo cpeay,
Hanpumep, C OTXOASLUMMU ra3ammn SHEProyCTAHOBOK UMW YEPE3 BHELLHIO NMOBEPXHOCTb TEX-
Homormyeckoro obopyAoBaHUSI B OKPY>KaIOLLIMIA BO3AYX, MOTEPL TENna ¢ NPoAyKUMEn unm ot-
X0AaMu1 NPOU3BOACTBa,

- CUCTEMbI OXMaXKAEHUSA NEPEABWKHbLIX YCTAHOBOK, TPaHCMOPTHLIX CPEACTB, a Takke
CUCTEMbI OXNaXAeHUs! (KOHAWLMOHMPOBaHUS) BO3Ayxa C Lienblo co3aaHus GraronpusTHbIX
YCNOBUIA XW3HU M paboTbl B XUIbIX, OBLLECTBEHHBLIX U NMPOU3BOACTBEHHBIX 34aHNAX U MOMe-
LLIEHUSIX.

OCHOBHbIE BUAbI XO3SIMCTBEHHOW AEATENbHOCTU, OTHECEHHbIE K 0BnacTam npuMmeHe-
Hua HAT, cuctembl oXnaxAeHNss KOTOPbIX paccMmartpusanicb npu opMUPOBaHUMA HACTOS-
wero cnpasoyHmka HAT:

- pobblva NpMPOAHOro rasa u rasoBoro KoHAeHcaTa,

- Llenntono3Ho-6ymakHas NpoMbILLNEHHOCTb;

- HedbTenepepaboTka N HepTeXUMUS;

- XMMpn4yeckasa npoMbILLNEHHOCTb;
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- YepHas W UBeTHasa meTannyprus;

- TENNOBas N aTOMHas 3HEpPreTvka,

- MULLEBAs NPOMbILLNEHHOCTb;

- CTEKONMbHAasA NPOMBILLIIEHHOCTb.

Marepuanel HacToswero cnpasoyHuka HOT moryT Takke BbiTe NCNONb30BaHbI B Lie-
NSIX COBEPLUEHCTBOBaHNA MpoekTupoBaHusa n akcnnyatauum NCO B obnactax gearensHo-
CTW, HE OTHECEHHbIX B HacTosLee Bpems k obnactam npumeHenHma HAOT.

TennooBMeHHble annapaTtbl, NpegHasHa4YeHHbIe AN nepeayn Tenna oT oxnaxgae-
MOFO TEXHOMOMMYECKOro 000PYLOBaHUSA HAMPAMYIO B OKPYXKaIOLLYIO CPpeay UMM MPOMEXYTOY-
HOMY TEMMOHOCUTENIO, PacCMaTPUBAIOTCS Kak YacTb OXMax4aeMOW TEXHOMOrMYECKoN ycTa-
HoBkM U He oTHocsTesa B NCO. B cnpasounvke HOT paccmaTpyBaroTCsi TONbKO HEKOTOPbIE
XapakTepUCTUKN AaHHbIX TEnnooBbMeHHbIX annapaTtoB, BNMSIOLLME Ha nokasarenun addek-

TMBHOCTM 1 3Konormnyeckon 6esonacHocTn MNCO.
Pasgen 1. O6was nHdopmaumusa o6 obnactax npumeHeHus MNCO

Tobon peankbHbI NPOM3BOACTBEHHBIN NPOLECC CBSI3aH ¢ obpasoBaHneM Tenna. 3To
BbI3BAHO TEM, YTO BCE NPOWU3BOACTBEHHbIE NMPOLIECCHI CBA3aHbI C Npeobpas3oBaHUEM SHEPrUU
13 ofHOM OpMbI (SAEPHON, XUMUYECKOW, MEXAHNYECKOK, SNEKTPUYECKON U Np.) B APYTYIO,
KOTOpPOE HEeW3BEeXHO MPOUCXOAUT C BblgeneHneM Tenna. B 3aBMCMMOCTM OT MHTEHCMBHOCTU
npoueccoB 06pasoBaHns N3OLITOYHOTO TEMNa U HanMuns UM OTCYTCTBUS BO3MOXHOCTU €ro
MOMEe3HOr0 WCMONb30BaHWs, OTBEAEHWE W3BLITOYHOrO Terna B OKPYXarolylo cpepy Ocy-
LLEeCTBNSETCSH HEeOpraHM3oBaHHbIM 00pasoM, HamnpuMep, C NOBEPXHOCTU TEXHOMOMMYECKON
YCTaHOBKM, WM COOPYXaloTCs YCTaHOBKW, CrelvantHO npeaHasHayeHHble ANS opraHv3o-
BaHHOrO OTBEAEHWA Tenna, HasbiBaeMble cucTeMamMm oxnaxaeHus. OT TOro, Hackonbko cu-
CTeMbl OXNaXaeHUsi obecrneumnBatoT NoTPEBHOCTM OXNaxKgaeMblX TEXHONOMMYECKUX npouec-
coB W oBopyfoBaHNs B OTBEAEHWN M3OLITOMHOTO TEMna CylecTBeHHbIM 06pa3om 3aBucuT
3HEProadPeKTUBHOCTb, HALEXHOCTb U 3KOMOTMYecKne nokasaTenn oxnaxaaemoro obopy-
AoBaHvA. [lanee B 3TOM pasferne pacCMOTPEHb! BOMPOChI, CBA3AHHbIE C OTPacneBbIMU OCO-
BeHHocTAMN 06beMOB M3BLITOYHOrO Tenna, ero TeMNepaTypHOro YpoBHSA U BMUSHUS Kade-
CTBa OXNI&XAEHNA Ha nokasaTenu HaAeXHOCTH, 3PEKTUBHOCTM W 3Konormveckon Geaonac-
HOCTU OXJ1@XAaeMbIX MPOLECCOB.

B Tabnuue 1.1 npuseneHb! faHHbIe 06 yaenbHOM NOTPeBneHM SHEPrn pasnuyHLIMU
BUAaMM SKOHOMUYECKON AEeATEeNbHOCTY (N0 JaHHbIM [OCysapCTBEHHOro A0KNaja O COCTOs-
HUWN 3HEeprocBepexeHns N NOBbILLEHNN 3HEPreTUYEecKon 3 deKTNBHOCTM B Poccuiickol de-
aepauunn B 2014 rogy ([50]).
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Tabnuya 1.1 — YaenbHbIN pacxos TONNMMBHO-3HEPrETUMECKNX PECYPCOB B pa3pese oTpacnei

akoHomukm Poccumckon Pegepauun 3a 2012-2014 rogel ([50])

Orpachs EAVHULLI M3Mepe- 2012 2013 2014
HUA

MpownasoacTo yao6peHuii Kry. T./TOHHY 4943 487,0 470,1
LlenntonosHo-6ymaxHasa Nnpo- | Kry. T./TOHHY 1109,8 1068,8 1062,2
MbILLNEHHOCTb
YepHas metannyprus K y. T./TOHHY 650,6 657,4 647,8
[oBblya npupoaHoro rasa Kry. T./1000 m3 9,1 9,1 9,2
TpaHcnopTMpoBKka NpupoaHoro |kry. T./1000 M3k 29,6 28,9 28,4
rasa M
MepepaboTka NprpoaHoro rasa|kry. 1./1000 m3 85,9 83,7 82,7
CoKVDKEHHBIN NPUPOAHDBIA ra3 Kry. T./kr 0,2 0,2 0,2
Hedrenobbiva Kry. T./TOHHY 18,2 18,0 17,7
MepepaboTka HedTH Kry. T./TOHHY 107,7 110,1 112,2
HedTerasoxumms Kry. T./TOHHY 1027,7 1000,1 956,1
MonyTHbIN HeTAHOW ras Kry. T./1000 m3 41,4 41,0 40,6
eHepauus anekTpoaHeprum ry.7./KBTY 330,4 328,4 3251

MpakTnyeckn BCs MepBUYHAs SHeprusi, notpebnsemas oTpacnsMu, ykasaHHbIMU B
Tabnuue 1.1 (3a UcknoYeHeM NPOU3BOLCTBA SNEKTPOIHEPINM), B KOHEUYHOM CYeTe NpeBpa-
LaeTcs B TEMO U OTBOAUTCH B aTMOCHEpPY Kak HEOPraHU3OBaHHO, Tak U pa3HoobpasHbIMU
crneymanbHbIMU cucTemMamm oxnaxaeHus. Kaxagaa ua otpacnen xapakrepuasyeTtea cneundun-
yeckuMmn obbEMaMM U TEMMNEPATYPHbIM YPOBHEM U3OLITOYHOrO TEMNa, KOTopoe OTBeAUTCS B
okpyxarowyto cpegy. [lanee B pasgene 1 npuBeaeHsl cBeageHUss 06 0COBEHHOCTAX NPUHMH
obpaszoBaHusi, 06LEMOB 1 NapameTpoB M3BLITOYHOrO TENsa NP OCYLLIECTBNEHUN HEKOTOPbIX

B1AOB XO35NCTBEHHON AeATeNIbHOCTW.
1.1 MpeanpmaATUA YePHOMN U LIBETHOW MeTarnsyprum

YepHaa meTannyprus — OTpacrnb TSKENOW MPOMBILLNEHHOCTN, KOTOpas BKMKOYaeT
Npou3BOACTBO YyryHa, cTanu, npokara, oeppocnnaBoB, a Tawke Aobbivy 1 oboraleHne xe-
NEe3HOW pyAbl U NPOU3BOACTBO OrHEYNopoB. B cTpykTypy uyepHow metannyprum Poccuiickomn
depepauun Bxoaut Gonee 1,5 Teic. npeanpuaTvii. B Poccuun BbiaensoT TpyM OCHOBHbIX 6a3bl

YEpHOW MEeTanmnypruu: ypansckas, ueHTpanbHas n cubupckad. OCHOBY POCCUIACKON YEepHOWN
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MEeTa/ITyprum COoCTaBNSAT 6 KPYMHbIX BEPTUKANIbHO W TOPU3OHTA/IbHO MHTErpupoBaHHbIX
XONAWHIOB, Ha A0/ KOTOpbIX npuxoautcs 6onee 93 % Bceid BbinyckaeMoii npogykuum: Ce-
BepcTanib, EVRAZ, HoBonuneukuii metannypruyeckuii kombmHat, MarHuToropckuin metasn-

nyprudeckuii KomGuHaT, MeTannovnHeecT, Meuen.

ETANNYPTMHECKULIBA3

YPANIbCKAA LEHTPA/TbHAA

CvpbOKM: O a v "¢"nn»' Hoeepos,

rakubl * j \ A B Hwk Ton*
<por,1ip"«ll A
> 8A
YCNOBHbBIE 3HAKMU KY3BACCA AMunw nm
KouMiors non-oro LIt e-rerer

3nipoHeTasnypruyoans MmKoapl
MepeenbHble 10BOAbI

TpoLumHe «8ab!

KenesHra pyso

KamMmHuit yrons

PucyHok 1.1 — OcHOBHble 6a3bl YepHoli MeTannyprm Poccuiickoli depepaumm ([55])

Ypanbckas 6a3a — crapeiiwas B Poccum n camas kpynHas. Ceiivac 3gecb Npov3Bo-
[JAT OKOMO NOJIOBUHbI BCE MPOAYKUMM YEPHOW MeTasinyprun CTpaHbl. Ypasbckas MeTannyp-
rmyeckas 6asa cBfzaHa C Ky36acCkuM yrnem u ypanbCKUMW MEeCTOPOXAEHUAMU Xene3HOoW
pyabl. LleHTpamun meTtannypruv Ypana sensiotcs MarHutoropck, YenabuHck, HwkHuid Tarun,
EkaTtepuHbypr. KpynHeliwve npegnpuatus— MarHuToropckuii MeTanaypruyeckuin Komom-
HaT, YenabuHckuii meTannypruyeckuin kombuHat, YUycoBCKoOl MeTannypruyeckuii 3asof u
apyrue.

Mocko/IbKy MEeCTOPOXAEHUS XeNe3HoM pyfbl Ha Ypaie npakTUyeckn ucyepnaHbl, Ha
CMeHY YpasnbCKoW MeTannypruyeckon 6ase crtpoutca Cubupckas. Ha gaHHbli MOMEHT 3aTa
6a3a HaxoauTCcs Ha CTagun hOpMUPOBaHUA W NpeAcTaB/ieHa ABYMA KPYMHbLIMU MeTaniypru-
yeckumn  npeanpuaTuaAMu —  KysHeukuidi  meTanaypruyeckuii  kom6uHat un  3anagHo-
Cubupcknii meTanypruyeckuii KoméuHat B HoBOKy3HeLKe.

LleHTpanbHaa meTannyprmyeckas 6asa MCnosib3yeT COGCTBEHHblE MECTOPOXAeHUs

XenesHoW pygbl, KoTopble HaxoaaTca B Kypckoi n Benropogckoin o6nactsax. Jobbiva pyabl
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3[€Cb OYeHb delleBa n fobbiBaeTcs OTKpbITEIM criocobom. 3aeck HeT yrns, Ho B cuny yaoo-
HOro reorpacn4eckoro PacrnonoXeHus, NPeanpuaTUa cHabxarTcs yrneMm 3 Tpex Gaccen-
HoB — JloHeLkoro, Mevopckoro un KysHeukoro. KpynHenwwe npeanpusatus — Yepenoseukun
MeTannyprmyecknin KombmHart, HoBoOmMNeukMn meTannypruieckui KoMbuHar, metannypru-
yeckune 3aeogbl B Tyne n Ctapom Ockone.

Mo o6bemy 3anacoB Xene3Hon pyabl Poccus 3aHMMaeT TpeTbe MECTO B MUPE, YCTY-
nas no aToMmy nokasarento Asctpanuu n bpasunun. PassegaHHble 3anachl XXenesHou pyabl B
Poccun coctaensaoT okono 25 MNpA. TOHH, YTO B MepecyeTe Ha YACTOe Xene3o CoCcTaBnseT
14 MNpA. TOHH.

Hanbonbwmne o6bembl M3BBITOYHOrO TEMNA Ha NPeaAnPUATUSX YEPHON MeTannyprum
06pasyroTea Npu OXNaXAEHUN arperatoB AOMEHHbIX LIEXOB, B YCTAHOBKAaX MO OYUCTKE A0-
MEHHOrO rasa, MpOKaTHbIX LieXax, BO3AYXOAYBHbIX M ANEKTPUYECKNX CTaHUMSIX (TEnnoasek-
TpoueHTpansx). PaHbLue MHOro noTpebnsanu BoAbl U cTanennaBunbHble LeXu, HO C NepeBo-
LOM Mevelr Ha ncnaputenbHOe OXNaxeHue, NPy KOTOPOM OXMaKAEHUEe HarpeTbix 3MemMeH-
TOB Me4YM NPOM3BOAMUTCA MNapOBOASHOW 3MYNbCUEN, NOTPEBHOCTL 3TUX LIEXOB B BOAE PE3KO
cokpaTtunach.

B HacTosilee BpeMs ANA OXN@XAEHWUSA TEMNNOHarpyEHHbIX 31IEMEHTOB MeTanypru-
YECKMX NeYert MPUMEHSIOT B OCHOBHOM CRefyHoLLMe TPU TUMa CUCTEM OXNaXAEHUS:

- OXNax4eHne NPOTOYHOW TEXHNYECKOW BOAOW;

- UCNapuTenbHOE OXNakaeHWe (C eCTECTBEHHOW U NPUHYANTENBHON LIMPKYNSUMEn);

- OXN&XKAEHNE XMMUYECKN OYULLIEHHOW BOLOWN B 3aMKHYTOM KOHTYPE C MUCMONb30BaHW-
€M TennooBbMEeHHUKOB.

Mpn NPOTOYHOM BOASHOM OXNaXAEHUN OTBOA TEMNOTbl OT BOAOOXIIDKAAEMbIX 3re-
MEHTOB MPON3BOAUTCA XOMOAHOW NPOTOYHOWM BOAOW. Mpn 3TOM pacxoa BoAbl A0DKeH obec-
neynTb, N0 BO3MOXHOCTW, B6e3HaKMNHbIN pexum. [JaHHOe ycrnoBue TPYAHO BbIMOMHMMO, Tak
KaK TexHuM4eckas Boja COAEepXWT HakuneobpasosaTesnu, KoTopble Npu Harpeee Bogbl oca-
XAAKT Ha CTEHKax AeTaneu, NpensiTcTBys OTBOAY OT HUX Tenna.

Kaxxpas n3 Ha3BaHHbIX CUCTEM MMEET CBOW NpPeuMyLLEeCTBa U HEAOCTaTKWN, YTO Kaca-
eTcs obecneveHns kavecTBa OXNAKAEHNS, a Takke NX 3KOHOMUYHOCTU U 3OHEKTUBHOCTH.

Bce Gonbliee pacnpocTpaHeHVEe MoNy4aeT CUCTEMAa WCMapUTENbHOrO OXMaxaeHus
MeTannypruyeckux neyen (AOMEHHbIX, MapTeHOBCKWUX, 3NEKTPOMNNaBumbHbIX, HarpeBartens-
HbIX W BarpaHok). MNpu UCNapuTENLHOM OXITAXAEHUWN TEMMO OT HarpeTbiX 3NIEMEHTOB Meyu
OTBOAWTCA BOAOW, HarpesatoLeincst 40 06pasoBaHNA NapoBoOAAHOW aMynbeumn. Mpu 3ToM Uc-
nonb3yeTcs CKpbiTas Tennota napoobpa3oBaHus, T. €. Tensno, oTéupaeMoe oxnaxaaroLlen

BOZOW, 3aTpaynBaeTCs Ha ee ucrnapeHue. B xonoaunbHMKM neyn nopaeTcs Boga, 0cBobOX-
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OEeHHasa OT COJen XEeCTKOCTU M JINLLEHHAA KOPPO3MOHHLIX CBOWCTB. [Monyyaembii nap wmc-
Nonb3yeTCsi Ha TEXHOMOrMYeCKNe HyXAbl 3aBoaa.

[aHHas cuctemMa oxnaxheHus npeacTtaenseT cobon kombuHaumio AByX YHKLMO-
HanbHO HE3aBUCUMbIX CUCTEM: TPAAULIMOHHOE UCMapUTENBHOE OXNaXAEHNE C ECTECTBEHHON
LMPKYNAUMEN 48 XONOAUMBHUKOB LWaxTbl (MEPBbIA KOHTYP) Y MPUHYAUTENbHAA LMPKYIALMS
XOJNOAHOM XUMUYECKM OUULLIEHHOW ANA OXNaXKLEHUS XONOAMMBbHUKOB HWKHEN 30HbI U TPyD
noAneLlanHoro oxnaxzaeHust (BTopor KOHTYp), kKoTopble o6benHeHbl 0bLLe CUCTEMON yTH-
n13aummn Tenna HarpeTon BoAbl 4NA NMOAOrpEBa BO34yXa, UAYLLEro ANA rOpeHus rasa B go-
MEHHbIX BO3AyXoHarpeBaTensx.

Cuctema Tennoucnonb3oBaHUs COCTOMT U3 BOAOBO3AYLUHOrO TennoobmeHHuka (ka-
nopudepa), napoBoasiHbIX TENNOOOMEHHNKOB (60MNEPOB) N BOAOBOASHbIX TEMNIO0OMEHHN-
koB. Kanopwdepbl MCNonb3yoTcs B kayecTse TennooOMEHHMKOB, B KOTOPbLIX 3@ CYET Tenna
HarpeToln BOAbl OXNAKAAEMbIX 3MTEMEHTOB HWKHEN 30HbI U TEMNMa KOHAEHCaLMM napa cucTe-
Mbl MCNaPUTENBHOIO OXNaXLEHWNSA XONOAMNBHMKOB LUaXThl HAarpeBaeTCst BO3AYX, UAYLIMIA Ans
ropeHusi rasa B BO3fyxoHarpeBaTensx.

CucTembl UICNapUTENBHOMO OXNaXAEHUS TakKe UCMONb3YIOTCA ANS OXNaXAEHMs ane-
MEHTOB Neyen LBeTHOM MeTannyprii. B neyax kunswero crnos oxnaxparoT CTOsKA OTXOAS-
LMX ra3oB (4Ns NpesBapuUTENbHOMO OXNaXaeHUs ra3oB), KECCOHbI ANs OTBOAA TEMMOTbl OT
CMosi; B OTpaXKaTesnbHbIX — paMbl 3aBanoyHbIX OKOH, NaAToBble Ganku, wmbepa. KeccoHsbl,
LWaxTbl, CBOAA M noga hbHOMUHIOBOWM Meyn; B KOHBEPTEPax — HanbINbHWUKA, B NeYn pyaHO-
TEPMUYECKOWN MMaBKM — 3aKknagHble SNEMEHTbI KNagKku CTEH Meyn, NPUaNeKkTPoLHbIE 30HbI
CBOAA Neyw, 3arpy30uHble TEYKM U T. 4.

MpyHUMNMansHasa cxema CUCTEMbl UCMapUTENBHOMO OXNaXAeHWs MpeacTaBfeHa Ha
pucyHke 1.2. Linpkynsaumsi Bogbl B cucteme HenpepbiaHa. [Mpyn 3TOM BO3MOXHa ecTecTBeHHas

UK NPUHYAWTENBHAS LIMPKYNALMS.
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1— onyckHasa Tpy6a; 2 — oxnaxjaemasn fetasb; 3 — nogbemHas Tpyoa; 4 —
BO03a60pHOE YCTPOICTBO; 5 — CTaHUMs nepekaykn Bogbl; 6 — Xumuyeckas
BOJOMOATOTOBKA; 7 — MUTaTesIbHbIA HAcoC; 8 — NoABoA nuTaTtesibHOlM BoApl; 9 —

6apabaH-cenapaTop; 10 — 0TBO/A HacbILWEHHOro napa

PucyHok 1.2 — MpuHUUNaibHasi cxema CUCTEMbI MCNApUTE/IbHOTO OX/TabKAEHNS

([>4)):

MapameTpbl Napa B cucTemMax UCnapuTesisHOro oxnaxaeHns BbIOGUPaKTCsa Ha OCHOBa-
HUM aHanm3a TOM/UBHO-3HEepreTuyecknx 6anaHCcoB U TEXHUKO-3KOHOMMUYECKUX pacyeToB C
y4yeTom npegenbHbiX NnapameTpoB /1A [aHHOro Tuna yCTaHOBOK. Tak, npefesibHble napa-
MeTpbl napa A8 CUCTEM OXNaXAeHWs AOMEeHHbIX neveli coctaBnsAwT 0,8 MMa; mapTeHOB-
CKMX W OBYXBaHHbIX CTasennasuibHblX arperatos— 2,5 Mla; meToAnYecknx HarpesaTeflb-
HbIXx — 4,7 MMa.

YpenbHaa BbipaboTka napa onpegenserca ANS KaXAOro arperata oTAenbHo. Tak,
Hanpumep, B [JOMEHHOM TMpPOM3BOACTBE OHa cocTtaBndetr 0,2 Kr/kr; MapTeHOBCKOM —
0,25 «r/kr; npokatHom — 0,3 Kr napa Ha 1 Kr npoayKuuu.

M3-3a OTHOCUTE/NIbHO HU3KWX NapameTpoB Mnap WCMapuTeNIbHOTo OXaxeHus
He Bcerja Haxogut notpebuTeneii. B HacTosiwee Bpems ncnonb3lyeTca meHee 85 % napa
CUCTEM MCNapuTesibHOro oxnaxpaeHusa. MoTpebuTenn HacbILWEHHOro napa camble pa3Hoo6-
pasHble. Ha mMeTannypruyeckom npeanpuaTu MMeeTcs HeCcKOSIbKO MaponpoBOAOB (KaxAblid
ONS napa onpefesieHHbIX napamMeTpoB), K KOTOPbIM MNOAK/OYEHbI Kak naporeHepupyloLime
YCTaHOBKM (NapoBble KOT/bl, KOT/bl-yTUAN3ATOPbI, CUCTEMblI UCNAPUTENBHOIO OXNaXAEeHWUs
nap.), Tak u notpebutenn napa COOTBETCTBYKOLUUX MapamMeTpoB /MO0 HenocpeAcTBEHHO,
nn6o 4yepes npeobpasyiouime ycTpoicTBa. V3 naponpoBOAOB HAChILEHHOro napa nap, B 3a-
BUCUMOCTW OT [AaB/ieHWsl, UCNOMb3YEeTCA B TEXHONOMMYECKUX Uexax ANA PasfinyHbIX HYX[.

B pomeHHOM npou3BoAcTBE napom (AasneHwe napa 0,4-0,5 MIMa) yBnaxHAWT AyTbe,
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YNAOTHAIOT 3acbiNHble annaparbl AOMEHHbIX Never, oborpesatoT pyaHble OyHkepa u Tpy6o-
NPOBOAbI, @ TaKKe NMPUMEHSIIOT AN TEXHONMOMMYECKUX HYXA B KOKCOXMMUYECKOM MPOU3BOS-
cTee.

B mapTeHOBCKOM NPOM3BOACTBE HAaCbIWEHHbIM napoMm (fasnenue 0,12-0,15 Mla)
HarpeeatloT MasyT, Macra 1 CMorbl B pe3epByapax 1 Tpybonposogax.

HacbiweHHbIM nap HaxoguT noTpeduTenen Takke B SHEPreTUHECKOM XO3SIACTBE
NpeanpUATUA: ANs BOAOMOLrOTOBKM MPOM3BOACTBEHHBIX KOTEMbHbIX TOL|, napoBakyyMHbIX
XONOAUNbHBIX YCTAaHOBOK, KOHAULMOHUPOBaHWS BO3AyXa B rOpAYMX Liexax, NonyyYeHus noaa,
B ropsiyeM BoAOCHaGXeHUM ayLieBbIX, 6aHb, NpavyeyHbIx 1 ap.

Mpy fONONHWTENBEHOM NMEpPerpeBe HacbILLEeHHOro napa A0 6onee BLICOKOrO faBneHus
(24—4,5 MINa) ero MoOXXHO MCMNOMbL30BaTh B TypOUHAX.

JloMeHHbIN Lex. B fOMEHHbIX neyax BoAa pacxofyeTcs Ha OXNaxaeHue Knagki nevemn
W METannmM4Yecknx KOHCTPYKUWI, HaxOASALUMXCA NOJ, HENOCPEACTBEHHLIM BO3AEWCTBMEM Bbl-
COKMX Temneparyp, pasBuBaloLLUXCA B npouecce nnaeBku MeTanna. Cucrtema oxnaxaeHns
LOMEHHBIX MeYeit COCTOMT U3 BonbLLOro YMcna TennoobMeHHVKOB, PACMONOXEHHbIX B KNaa-
Ke BCEX 30H Meyu, No KOTOPbIM LMPKYIMPYET oxnaxaaroLas Boja.

TennoobMeHHNKN [OMEHHOW Meun NpPefCTaBnsalT CUCTEMY METaniM4yeckux nnuT-
KOPOBOK, CoefiMHEHHbIX TPpybkamun Hebonbluoro guametpa. Mpoxoas Mo 3aKpbITON cucteme
TPy® 1 TennooBbMEHHUKOB, BOAA HArpeEBaeTCs, HO HE 3arpAsHSETCS.

Bopa B TennooBMeHHMKax AOMEHHOW nedn, no AaHHbIM MHOroYMCneHHbIX obcnepo-
BaHuWi, HarpeBaeTcs Ha 3 °C — 10 °C, npwn aToM TeMnepartypa nocTynarLwemn K neym sogbl
moxeT gocturate 30 °C — 35 °C. [JanbHenllee ee NoBbIWEHUE HeXenaTenbHo, Tak Kak To-
rha MOXeT MPOUCXOAUTb BbiNafeHUe COMell BPEMEHHOW XECTKOCTH, UTO BEAET K «3apacTa-
HUIO» TPYD B TennoobMeHHUKax.

Mpn vcnonb3oBaHnM cpaBHUTENBHO MsrkMx Bog (3—4 Mr ake./n) gonyctumoe coaep-
XaHve B3BELUeHHbIX BellecTs npu obbluHOW akcnnyaTaumm coctaenaeT 100-200 mr/n.
B oTpenbHbIX criydqasix oHo MoxeT ObiTb noebiweHo Ao 300 u gaxe 500 mr/n n 6onee, yto
BneyeT 3a cobon HeobxoanmocTb Bonee YacTon NPOMbIBKM TEMOOOMEHHNKOB.

MoMyMMO oxnaxkaeHVs OMEHHbIX NeYel, Boja B AOMEHHOM LiEXe pacxofyeTcs Takke
Ha oxnaxaeHue apmatypbl BO3AyxoHarpesaTenei. OAHOW M3 XapaKTepHbIX 0COBeHHocTen
cUCTEMbl BOAOCHaBXKEHUA AOMEHHbIX LEXOB SABMSETCS HanMune B OTBOAHOW Maructpanu
Hamopa, COo3AaBaeMOro 3a CYeT PasHOCTU OTMETOK (pacnosiokeHusi cGOpHbIX pesepByapoB

Unu XenoBoB, HAXOASALMXCS Ha ypOBHE paboyer Nnowaakm NeYn n BoJoOXNaauUTENen.
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PasHocTb oTmeTok (8—10 M) oBecneuvBaeT nocTynneHue Harpetow, oTpaboTaHHon
BOAb! K oxnagutensam obopoTHOM cMCTeMbl BOLOCHatXKeHNS camMoTeKoM, 6e3 nepekavku ee
Hacocamu.

YCTaHOBKM ANA OYUCTKM AOMEHHOTO rasa. Boixoasiwmii n3 foMeHHbIX neven ras obna-
faeT COonbLUON TENNOTBOPHOW CMOCOBHOCTLIO W UCMOSb3YETCS B KA4YEeCTBE TONNMBA B APYrmX
uexax metannyprmyeckoro sasoga. OfHako Ans TPaHCNOPTUPOBKM MO rasonpoBogam OH
BOImkeH BbITb O4MLLEH OT BOMBLIOTO KONMMYECTBA KOMOLLHUKOBOW MbIW, COCTOSALLEN M3 MESb-
Yallmx YacTuL MaTepuaros, 3arpyXaembix B nedb (pyaa, KOKC, W3BecTHsK u ap.). OgHo-
BPEMEHHO C OYUCTKOW ras fomKeH ObiTb OXNaXaeH.

B HacTosilee BpeMsa Mpu NPOEKTUPOBaHWMU MeTanypriyeckux 3aBogoB npeaycmar-
pUBaETCA ANEKTPUYECKas 04MCTKA JOMEHHbIX ra3oB B 3neKkTpodunbTpax. Mpy npoxoxaeHum
4Yepes 3MEeKTPUYECKOE MOre BLICOKOrO HarnpsbkeHUs COAepXallMecs B rase 4acTuubl Mbinu
NpUoBPETaloT ANEKTPUHECKMIN 3apsAS, U OCAXAATCH Ha SNEKTPOAaXx.

YcTaHoBKa LA 3NEeKTPUYECKON OYUCTKM rasa CocTouT U3 ckpybbepa, pasmeLyaemoro
B HWKHEW YacTu annapara, WU ABYX 3nekTpodunbTpOB, HAXOASALUMXCA B CPEAHEN U BEpXHEN
4YacTsX KOJNOHHbI.

B ckpyB6epe rasz npoxoaut rpybyto OWMCTKY U OLHOBPEMEHHO OXNaXAaeTcs A0
35 °C — 40 °C. Nocne ckpybbepa rasz HanpapnseTcs Ha 3NeKTPOPUNLTPLI, rae NPonCXoauT
€ro TOHKas o4mCTKa.

Pacxonyemasi Ha NpPOMbIBKY W OXNaxAeHWe rasa 3arps3HeHHas 6onblunm Konuuye-
CTBOM KOJOLUHMKOBOW MbiN BOA@ coBupaeTcsi B HWKHEN 4YacTu ra3oouMCTHOrO annapara
(noa ckpy6bepom) 1 cOpacbiBaeTca B OTBOAHbIE NOTKW. CTOYHaa BoAa MOCHEe rasooumnCTKU
COOEPKUT KaKk MexaHW4eckme, Tak U XUMUYeckue 3arpssHeHus. B Toxe Bpems nocne
Hagnexawero oTCcTon BoAa MOXET ObiTb BHOBb MCMONb30BaHa ANA BOAOCHAOXEHUs raso-
O4MCTKN. MO3TOMY CcMCTEMA BOAOCHADXKEHMA ra3oounCcTku NpuHUMaeTcs obopoTHow. Mepepn
NOBTOPHLIM MCTONb30BaHWEM OCBETNEHHON BOALI €€ HE0OX0AMMO OXNaauTb.

OceeTrneHve o0GOpPOTHOM BOAblI MPOUCXOAWUT B [OPWU3OHTamNbHBLIX OTCTOMHUKaX.
Ha meTannypruyeckunx 3aeopax, paboTatowmx Ha 06blYHbIX pyAax, NPUMEHSAIOTCA pajuvanb-
Hble OTCTOMHWKW, 06OopyaoBaHHbIE MOABWKHBIMW (hepMamMun Ansi HemnpepbiBHOrO crpebaHus
Lwriama, YTo BECbMa BaXKHO, TaK Kak LUnaM MMeeT CBOUCTBO crekaTtkbes. Llnam yaanserca na
OTCTOMHMKOB NOCTOSIHHO paboTarowmymmn Hacocamu.

OnbIT 3kcnnyaTtauyuM pagvarnbHbIX OTCTOWHMKOB MOATBEPAMIT X HECOMHEHHbIE Mpe-
umyliectea. Idekt oceeTneHust B HUx gocturaet 90 % — 95 %. OpHako v npy BLICOKOM
NpoLUeHTe ocBeTnNeHns B 060pOTHOM BOAE LKA rasooumnctkmn cogepxutca oo 200-500 mr/n

B3BEeLUEHHbIX BellecTB. Hanuune B 060pOTHOM BOAE TaKOro KONMYecTBa B3BECW, UMEIOLLEN
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CNocoBbHOCTL K CrekaHuio, NpeabABnAeT 0cobble TPeOoBaHNS K KOHCTPYKLIMN OPOCUTENBHBIX
YCTPOWCTB rpaaupeH.

CranennasunbHble Lexu. B MapTeHOBCKMX Medax 3TWX LiEXOB Bofa OXNaxpaeT 3a-
CMOHKM M paMbl 3aBanoqHbIX OKOH, KECCOHbI, MePeKMAHbIE KnanaHbl U Apyrne yCTponcTsa.
Boga umpkynvpyeT no 3akpbiTeIM TPyBkam 1 NOSTOMY He 3arpsasHsieTcs. [locne oxnaxaeHuns
€e BHOBb MOXHO MCMOnb30BaTb, 3@ WCKMOYEHWEM BOAbI OT AbIMOBbIX KManaHoBs, KoTopasi
cOpacbkiBaeTcs B kaHanmaaumio.

CpeaHuii TeMnepaTypHbIA Nepenas Mexay NoABOAUMON U OTXOASLENA OT MapTEeHOB-
CKMX LiexoB Boaon coctaenseT 15 °C. Harpeslasics Boga cobupaeTcsa B NpUeMHbIX Kopob-
Kax, yCTaHOBMNEHHbIX Ha paboumx nroLagkax neyen, Ha BbicoTe 7—8 M OT CrnaHUpoBaHHON
NMOBEPXHOCTM 1 NMOA 3TUM HarnopoM MOXET NogaBaTbCa Ha OXNaaUTENb.

B nocrnegHee BpeMsi MPUMEHSIETCA UCMAPUTENBHOE OXNaXAEHNEe MapTEHOBCKMX ne-
yen. MNopaBaemas B TENNOOOMEHHUKN ropsvyas BoAa 3a c4eT oTbopa Tenna oT oxnaxaae-
MbIX 3reMeHTOB 0B6pa3syeT NapoBOASHYIO 3MyNbCUIO, KOTopas noctynaet B Gak-cenaparop,
rae nap OTAensieTcs OT BOAbl U OTBOAUTCA ANS AanbHEWLero ncnonb3oBaHus, a Boga npo-
LOMmKaeT umMpKynupoeaTth B cucteme. Limpkynauma npoucxoaut nnbo ecTtecTBeHHbIM NyTeEM
3a CYEeT pasHOCTM yAenbHbIX BECOB BOAbl M MapOBOAAHOW 3MyNbCUM, NMOO Mpy nMomoLum
Hacoca.

MopfaBaemas Ana UCMapUTENbHOMO OXNAKAEHUS BOAA MOABEPrasTCA crneuvansHon
XMMUYECKOW oumcTke. B aToM cnyvae oBopoTHoe BofoCHabXeHWe ¢ oxnaxaeHvem oTpabo-
TaBLUEW BOAbI B BOJOOXN2AUTENSAX HE MPUMEHSIETCS.

BoasHoe oxnaxaeHue npy UCnonb3oBaHNM UCTIAaPUTENbHOrO OXNAXKAEHUA COXpaHseT-
CA B BUAe pe3epsa ANs YAOBMNETBOPEHNA NOTPEOHOCTU O4HON UK ABYX NeYen B 3aBUCUMO-
CTU OT MOLUHOCTU Lexa. Boaa mcnonb3yeTcs Takke ANS OXNaXAEHUA MEenkux arperaTtos B
Liexe — AbIMOBbIX KranaHoB v Ap.

MpokaTHble Uexu. Mo xapakTepy BogonoTpebneHns o60pyaoBaHMe NPOKaTHLIX LEX0B
MOXHO pa3fenuTb Ha TPW OCHOBHbIE MPYMMb:

- HarpeBaTenbHbIE NeYr U KONoaLbl, FAe CNUTKN pasorpeBaloTcs nepes Nx NpokaTkow;

- CODCTBEHHO NPOKaTHbIE CTaHbI;

- TennoobMeHHUKM Ans BO3ayXa (M Macna) B MOTOPHBIX MOMELLIEHUSAX ABUraTtenen oc-
HOBHbIX CT@HOB.

B HarpeBaTenbHbIX KOMOALAX M Mevyax NpoKaTHbIX LEXOB BOAA pacxopyercs Ans
oXNaxAeHVs NPUMEPHO TeX Xe feTanein, YTo U B MapTEeHOBCKux nevyax. Bopa uvpkynupyer
Mo 3aKpPbITbIM TPyOKaM, HUYEM He 3arpsi3HAETCS M Nocne OXNaX[eHUs MOXET ObiTb BHOBb

ncnonb3oBaHa.
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311 arperatbl HeTpeboBaTenbHbl B OTHOLLUEHUM TEMMepaTypbl MocTynatowei Bogs,
KOTOpas B oTAenbHbIE Nepuoibl roaa moxeT gocturath 30 °C — 32 °C. Oxnaxaarowasa Bo-
Jia HarpeBaeTcs B nevax u konoguax Ha 8 °C — 12 °C.

B oTHOLLEHUM KavecTBa (COCTaB, KONMYECTBO B3BELLEHHbIX BELLECTB) K OXNaXKaaroLLen
BOAE ANA HarpeBaTesibHbIX KOMOALEB M NEeYelr MpOoKaTHbIX LeX0B NPeAbsBNSIOTCA Te Xe
TpeboBaHUs, YTO U AN AOMEHHbIX NEYeN.

3HaunTeENLHOE KONMYECTBO BOALI B COBPEMEHHBIX MPOKaTHbIX LieXxax pacxoayeTcs Ans
BO34yX00XNaauTenen n OXNaXAeHUs Macna B MOTOPHbLIX MOMELLEHUSX MaLUMHHbIX 3anoB
npwu cTaHax, rae pacnonoxeHsl snekrpoasuratenn. Npoxoas 3akpbITble NPOTUBOTOYHBIE an-
napartbl, Boga Harpesaetcsa Ha 8 °C — 15 °C. [Ana obecneyeHust nyylumnx ycnosun paboTsbl
anekTpoABUraTenen TeMmnepartypa OxnaxaaloWwen Bogbl ANsl BO3Ayxa U Macna He AOoMmMKHa
npesbiwarts 25 °C — 28 °C.

YacTtb nogaBaeMoi K NpokaTHbIM CTaHaM BOAbl NOCTyNaeT K Bankam W NoALIMIHUKaM
CTaHOB M OXNaXAAET WX, NMOCcne Yero CrMBaeTCA B NOACTAHOBbIE KaHarbl U UCMONb3yeTcsi
AN CMbIBA OKalMHbI, KOTOpas OCLINAETCA C NPOKaTbIBAEMOro MeTasnna B LieXOBble OTCTOM-
HUKW. [ns oxnaxaeHusi NOALLUMHMKOB CTaHOB criefyeT nogasaTb Bogy 6e3 mexaHudeckmx
npumecei. B aTux Lensx ucnonb3yeTcs BoAa, NogaBaemas k nevam u HarpesaTenbHbIM KO-
noguam, unm otpaboTaHHas Bofa, OTX0ASLAs OT 3TUX arperaTos.

O6bI4HO ANA NPOKaTHbIX LIEXOB NPOEKTUPYETCA ABE CUCTEMbI 060POTHOrO BOLOCHAD-
XKEHUsi — Ans YACTOM BOAbI, UCMONBb3YEMOW ANA OXNaXAEHUS NeYen U HarpeBaTeribHbIX KO-
NOALEB, BO3AYXO- 1 MacrnooxnagnmTenen, v Ans Boabl, NOCTynarowWen ot craHoB. PasnuyHoe
Ka4ecTBO 0BOPOTHOW BOAb! OorpeaensieT Bolbop pasHbix TUNOB OXNaguTenen: BeHTUNATOp-
HbIX UM BalleHHbIX rpagupPeH € NNEHOYHbIM OpoCUTENEM ANA YACTOrO LMKNa U KanenbHbIX
Unn Bpbl3ranbHbIX rPagmMpeH — ANs 3arpA3HEeHHO BOAb!.

KBoge, wucnonb3yemMorh ANA  OXN&XAEHUWS  BankoB  MPOKAaTHbIX  CTaHOB,
He npeabsBnseTcst 0CoObIX TPeOOBaHUI Kak B OTHOLLEHWUM e KayecTBa, Tak U TeMneparypsbl.
OpHako Boga, MCnonb3yemas OT CMblBa OKarvHbl, AOMKHa BbiTb 0CcBODOXAEHA OT OKanuHbI U
CMa304YHOro Macrna, KoTopoe 3a4acTylto NnonajaeT B CTOYHYH BOAY, OTXOASLLYIO OT Mpokar-
HbIX LexoB. C 3TOW Lenblo Ha MeTannypruiyecknx 3aBogax NpoeKTMpyoTcs ocobble OTCTOM-
HUKM, B KOTOpPbIX MPOUCXOAUT OCBETNEHME BOAbI, T. €. 0CBOOOXKAEHUE OT MENKOW OKanuHbI,

BbIHECEHHOW 13 uexa, n cnepos Macna.
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1.2 XvuMunueckas NpOMbIWNEHHOCTb, HedpTenepepaboTka u

HedpTeXMMUA

Xumm4yeckas NpPOMBILLNEHHOCTb XapakTepusyeTcsi BbICOKMM YpOBHeM noTpebnenus
3HepreTuyeckux pecypcoB. K 0ocobo 3Heproemkum OTHOCATCA MPOM3BOACTBO Macen, coabl
KayCTMYECKOWN W KanbLMHNUPOBAHHON, yAOBPEHWIA, BONOKOH N HUTEA XMMUYECKUX, CUHTETUYE-
CKMX CMOI M MMacTU4eCcKnX Macc, CUHTETUYECKOrO Kayuyka, 3TUMeHa W nponuneHa, auetu-
neHa, CpeAcTB 3awuTbl pacTeHui, Bytunosoro n usobytunosoro cnvptos. B Tabnuue 1.2
nokasaHo pakTmyeckoe yaenbHoe NoTpebrneHne SHeprMn Ha NPOM3BOACTBO Pas3nNUYHbIX BU-

JOB NMPOAYKLMM XMMUYECKOM NPOMBILLNEHHOCTY B Poccuiickon depepaumn.

Tabnuvya 1.2 — dakTnyeckoe yaernbHoe noTpebneHne 3Heprum Ha NponsBOACTBO Pa3NNYHbIX BUAOB

NPOAYKLMMA XMMUUECKOW NPOMBbILLINEHHOCTU B Poccuinckon depepauum ([52])

OnekTpo3aHeprus, Tennoaxeprus,
Ea. Tonnueo, kry. T.
Mpoaykuys KBT-u ThIC. KKarn

U3M.

2012 | 2013 | 2014 | 2012 | 2013 | 2014 | 2012 | 2013 | 2014

MepepaboTka Ha1T| 46,4 | 440 | 429 |134,5]|127,2|1236| 59,3 | 56,3 | 53,1
Hed T, BKNOYas
rasoBbIf KOHAEH-

car

nepsuyHasine- |Ha1T1| 17,8 | 16,8 | 17,0 | 63,2 | 614 | 554 | 31,9 | 31,3 | 29,2

pepaboTka
HedTH

MO POKPEKNHT Ha1T| 66,9 | 746 | 66,4 |251,5|266,1|343,3|114,1|1286 | 103,5

TEPMUYECKUIA Ha1T| 130 | 133 | 126 | 380 | 350 | 355 | 33,0 | 32,0 | 30,2

KPEKWUHI

Katanutudeckmin |Ha 11| 955 | 93,2 | 88,6 |264,7 (2589 |241,7| 722 | 66,7 | 66,0
KPEKWUHI

katanutuyeckun |Ha 11| 82,7 | 81,1 | 86,7 |113,6(122,0|130,8( 98,9 | 93,9 | 98,4
prdopMUHT

Npoun3BOLCTBO Ha1T|323,4|392,4|320,2|1552, | 1866, | 1515, | 235,3|280,5 | 223,3
mMacen 5 4 2
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OnekTpoaHeprus, TennoaHeprus,
Ea. Tonnueo, kry. T.
Mpoaykuns KBT-y ThbIC. KKan
n3m.
2012 | 2013 | 2014 | 2012 | 2013 | 2014 | 2012 | 2013 | 2014

KokcoBaHve Ta- |Ha1T| 38,9 | 40,6 | 39,5 |145,2|146,7|149,5| 57,0 | 58,7 | 57,5
Xenbix HedpTa-
HbIX OCTaTKOB
mapooYncTka Ha1T| 241 | 246 | 250 | 39,7 | 390 | 356 | 244 | 22,7 | 22,7
kaTanutuueckuin |Ha 11| 157,3 [ 155,2 | 151,4 | 499,9 | 503,5 | 499,3 | 204,7 | 212,8 | 208,7
puopMuHr Ang
rnosnyyeHusi apo-
MaTU4eCKuX yr-
NeBoAopOAoB
napekc Ha1T|211,3|194,7|186,7| 76,3 | 785 | 63,4 | 57,3 | 47,0 | 49,2
MepepaboTka ra- |Ha 118,8(118,5(1254/188,2(1789|185,0( 20,9 | 17,8 | 18,8
3a 1 TbiC.

e
B TOM uucne Ha 750 | 736 | 736 | 33,8 | 33,3 | 330 20 3,1 2.1
rnybokas nepe- |1 TbiC.
paGoTka rasa m3
Cepa Ha1T| 63,0 | 658 | 79,2 |4759|484,4|588,1| 86,5 | 83,4 | 87,1
CepHas kucnota |Ha1T1|1063|108,1|113,1| 99,6 |1089]|121,5| 51 59 9,1
B MOHoOrmapare
Ammnak cuHTe- |Ha1T[121,1(1155(111,0(122,5]|117,9(110,5| 286 | 246 | 255
TUYECKUA
Copna kanbunHu- (Ha 17| 177,4(170,9(181,6 | 1995, | 1911, | 1676, | 76,1 | 71,4 | 76,1
poeaHHasi 100 % 2 1 2
(BKNHOYaa noTaw
W COAOMNOTaLLHYH
CMecChb)
Copa kaycTude- |Ha 1 7] 1240, [ 1118, | 1106, | 1765, | 1724, 1703, | 38,5 | 432 | 41,6
ckaa Teepaas 4 6 1 6 2 2
100 % (Bknrovas
€KW Kanui)
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SnekTpoaHeprus, TennosHeprus,
Ea. Tonnueo, kry. T.
MpoayKkumst KBT-y ThIC. KKan
U3M.

2012 | 2013 | 2014 | 2012 | 2013 | 2014 | 2012 | 2013 | 2014
KanuiiHble yao6- |Ha 1 7| 273,9 (279,5|243,9|481,1|538,8(447,9| 243 | 249 | 21,9
peHus (B nepe-
cyeTe Ha 100 %
K20)
docdaTHble Ha1T|587,2(5334|361,6|2322, 2059, | 1611, | 57,6 | 55,1 | 43,4
ynobpenus (B 4 0 5
nepecyeTe Ha
100 % P20s)
Kapbamng (Mo- |Ha 1 7|250,5|245,5|192,0|1342,| 1421, [ 1123,| 14,6 | 29,0 | 21,1
YeBUWHa) B nepe- 3 5 2
cyete Ha 100 %
N2
AMmMmnadHaa ce- |Ha1T| 586 | 56,3 | 55,8 | 393,8(382,8|3259| 3.1 2.9 2.8
nmTpa
BonokHa v HutM |Ha 1 7| 2329, | 2153, | 2117, | 2701, | 2366, | 2187, | 57,6 | 556 | 48,4
XMMUYeckmne 4 1 5 0 3 7
CuHtetnueckne |Ha 1T1|733,9|639,8|639,3|2827, | 2751, | 3141, | 143,7 | 141,7 | 170,1
cMOnbl U Nna- 0 9 4
CTUYECKMe Mac-
Chbl
Kayuyk cuHTeTn- |Ha 1 7| 2600, | 2487, | 2648, | 1535713887 |12980| 679,5 | 670,9 | 677,0
yeckumn 2 8 8 2 9 5
JlakokpacouHble (Ha 1T |172,6|147,7|198,9|259,6|205,1|600,3| 12,4 | 12,5 | 46,0
marepuansl
OtnneHunpo- |Ha1T1|481,4|423,0|439,1|2583, | 2376, | 2411, | 313,7 | 455,7 | 380,7
nunex 9 8 2
AueTtunneH Ha 1T|2123, | 2284, | 2196, | 4362, | 4493, | 4589, | — - -

6 3 6 5 7 3
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3nekTpoaHeprus, Tennoaxeprus,

En. Tonnueo, kry. T.

Mpoaykumsi KkBTu
V3M.
2012 | 2013 | 2014 | 2012 | 2013 | 2014 | 2012 | 2013 | 2014

TbIC. KKan

Cpegnctea 3awum- |Ha 17| 330,8(339,2 |476,2|315,8(334,5(501,9| - - -
Tbl PaCTEHUN Xn-
Mu4yeckme (ne-
cTMUMabl) B
100 % wcuncne-

HWUM NO AencTBy-

toLemy Belle-

cTBY

CrmpTbl Bytuno- [Ha 1 1| 1649, | 1993, | 1940, | 5345, | 6318, | 5863, | 545,6 | 620,4 | 660,4
BbIA 1 N300yTn- 8 4 4 8 9 0

noBbIN

LUnHbI ans rpy-  |Ha 52,0 | 66,2 | 63,6 [191,3(243,1|245,0| 0,1 0,1 0,1
30BbIX @BTOMO- |1 WT.
Bunen, aBToby-
COB 1 Tponnemn-

GycoB

LUnHbl ons ner-  |Ha 18,7 | 17,7 | 188 | 61,1 | 530 | 485 | 0,0 0,0 0,2
KOBbIX aBTOMO- |1 LWT.

Bunen

TexHoMnorMyeckMe npoLeccsl BO MHOMMX OTpacnsiX XUMWUYECKOA MPOMbILLNEHHOCTH
CBfi3aHbl C OXNaXAEHWEM pa3orpeTbiX XWUAKMX U rasoobpasHbix npofykrtoB. OxnaxaeHne
NPOV3BOAUTCS HEMNOCPEACTBEHHO BOAOW UMM pacTBOpaMM.

MprvMepoM KOMBMHMPOBAHHOO OXMAXKAEHUS MOMYT CIYXXUTb aMMNAYHO-XONOAUNbHbIE
YCTaHOBKW, F4e ANs Lenein oxnaxaeHns ynotpebnseTcs aMMmak U ConsiHoM pacTeop, a Boaa
pacxopyeTcs ANA OXnaxaeHust pyballek KOMNPeCcCopoR M KOHAEHCATOPOB ANS aMMuaka.

[na 6onblMHCTBa YCTAHOBOK XMMUYECKUX 3aBOJOB, rAe pacxogyetcs soga obopoT-
HbIX CUCTEM BOAOCHAGKEHUS!, XapaKkTepHbIM SBMSETCH NPUMEHEHWE OrpaHUYEHHOrO KoJmye-

CTBa TMNOB TENNO0OMEHHNKOB 1 KOHAEHCaTopOB.
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OCHOBHbIMW TUNaMW SIBMSIOTCS:

- MNOBEPXHOCTHBIE TEMNOOBMEHHUKN 1 KOHAEHCATOPbI, B KOTOPbLIX OXNaXaaeMbli Npo-
AYKT U BOLA HE COMpMKacaroTCs ApYr C APYrOM U r4e, Kak rnpaBuio, BOAa He 3arps3HseTcst
NPOAYKTOM;

- KOHAEHCAaTOpPbI C Pa3bpbI3rMBaHNEM OXNaXAaroLWwen BoAbl HEMNOCPELCTBEHHO B Npo-
AYKT.

K 4ncry noBepxHOCTHbIX annapaToB OTHOCHTCS:

- TpyB4aThble KOHAEHCATOPbI U TENNOOBMEHHUKM;

- MOrPY>KEHHbIE KOHAEHCATOPbI U TENNOOBMEHHMKY,;

- OPOCUTENBHbIE TEMNNIOOOMEHHMKM.

TpybuaTble KOHOAEHCATOPbl U TEMNOOOMEHHUKM NPEACTaBNsatoT cobo NpOTUBOTMBO-
TOYHbIE TEnnoobMeHHble annaparbl, rae no nyyky TPyOboK Menkoro auameTpa npoTekaeT
06bI14HO BOAA, @ N0 MEXTPYBHOMY NPOCTPaHCTBY ABWXKETCH OXNaXK4aeMbl MPOAYKT.

KoHaeHcaTopbl Mnn TennoobMeHHVKM B BUAE TPyO MM 3MEEBUKOB, MOTPYKEHHbIX B
©ak ¢ MPOTOYHOW BOAOW, NOMYYMNK Ha3BaHWe norpyxeHHbix. OTnnYascs NPOCTOTON YCTPON-
CTBa, annapaTbl 3TOro TUNa BecbMa HeTpeboBaTenbHbl K KAYeCTBY BOAbl (PKECTKOCTU U CO-
LEepKaHuio B3BECK).

B ToM cnydae, ecnv 3MeeBuKN OPOLLIAOTCS BOLON CBEPXY, YCTAHOBKN HOCAT Ha3BaHWe
opocuTEnbHbIX. TENNOOBMEHHNKN U KOHAEHCATOPb! 3TOro Tvna bonee ahdeKTUBHDI, Tak Kak
B HWX, KPOME& OTBEAEHWNA Tenna 3a CYET MOBbLILEHWSA TemnepaTypbl OXNaXAAWen Boabl,
OXN&KAEHNE MPOMNCXOAUT U 38 CHET MCNAPEHNA YacTy BOAbI.

Kak oTMevanocb Bbille, B MOBEPXHOCTHbIX annapartax Boja He conpukacaercs ¢
oxnaxaaembiM NPOAYKTOM W, CnefoBaTenbHO, HUYEM He 3arpssHaeTcs. OgHako B pesynbTta-
Te pasrepmeTMsauumn TennooOMEHHMKOB OXNaXaaeMbld MPOAYKT MOXET nonajaTte B BOAY,
4YTO HEOBXOAUMO yunTLIBaTH NPY BbIGOPE TMNa BOJOOXNaAAUTENEN.

M3 annapatoB, y KOTOpbIX BOAa HEMOCPEACTBEHHO BBOAWUTCH B MPOAYKT ANSA €ro
OXN&KAEHNSA, HA NPEANPUATUAX XMMUYECKOA MPOMBILLMEHHOCTU MPUMEHSAIOTCA CMELLNBAO-
wme n GapomeTpuryeckne koHaeHcaTopbl. Boga B HMX, npoxoas Yepes Hacaaku, conna unm
Apyrve npucnocobneHus, u3 BepxHeM 4YacTu annapara nagaet HaecTpedy rasoobpasHomy
NPOAYKTY.

BapomeTtpuueckne KoHAEHCATOPbI OTAMYAKOTCS OT CMELLMBAIOLLMNX TEM, YTO B HUX CO-
3[aeTca BakyyM, KOTOpbI ofpasyeTcs 3a cyeT ObICTPon KoHAEeHCaUmK napoB. B oTaenbHbIx
cnydyasix, B 3aBMCMMOCTU OT xapakTepa 3arpsa3HeHWs, Nocne COOTBETCTBYIOLLEN OYUCTKU U
oxraxaeHnsi Boga rnocne 6apomMeTpnyYecknux KOHAEHCATOPOB MOXET ObITb MOBTOPHO UCMOMb-
30BaHa.
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O6Leln 1 xapakTepHON YEepTON XUMUYECKUX MPEANPUSTAA ABNSETCA HanM4ne 6onb-
LLOro KonuyecTea TennooOMEHHMKOR U OTAENbHbIX 0G0POTHLIX LMKIOB BogocHabxeHus, no-
CKOMbKY COCTaBHble YacTh razoobpasHbIx NpoyKTOB KOHAEHCUPYIOTCA NMPU pasnnyHbIX TEM-
nepatypax. MNoatomy k TemnepaTtypam oxnaxgaroLlen BoAbl TaKKe NPEABbABMNAOTCS pa3nmy-
Hble TpeboBaHMA, onpeaenseMble TEXHOMoOramMmm nNpu pacdete annapartypbl. MakcumansHoe
NMOHWKEeHNe TemnepaTtypbl 060POTHOW BOALI HEO6X0AUMO ANSA annapartoBs, KOTOPbIe NPU HN3-
KMX Temnepatypax BoAbl obecrneumBaloT GOnbLUY0 KOHAEHCAUMIO U Nyyliee U3BneYeHue
npoaykra.

Tak, Hanpumep, B BEH30MbHBIX LieXaxX KOKCOXMMUYECKUX 3aBOAOB KOMUYECTBO yraB-
nvBaemoro 6eHsona npu Temnepartype macna 25 °C moxet gocturate 90 % ot ero coaep-
XaHus B rase, a ecnm macno dyaet oxnaxaeHo go temneparypbl 30, 35 nnm 40 °C, konuue-

CTBO yraBnneaemoro 6eHaona CoOOTBETCTBEHHO cHU3nTCA A0 86, 79 u 70 %.
1.3 TennoBble U aTOMHbIE INEKTPOCTAaHLUMN

Mo paHHeIM CuctemHoro onepatopa EIC 3a 2015 rog ([51]) Ana npoussoacTBa anex-
TPO3HEpPrUn B POCCUM MPUMEHSIOTCA S3HEProreHepupytoLwmMe YCTaHOBKU CrEAYOLUX TUMOB:

- Tennoeble anekTpocTaHummn (TOC) — 68,10 % ycTaHOBNEHHOW 3NEKTPUYECKON MOLLI-
HOCTU;

- rngpoanekrpoctaHumm (FMC) — 20,34 %;

- aToMHble anekTpocTaHumn (A3C) — 11,53 %;

- npoume (COC, BAC) — 0,03 %.

TennoBble 3NEKTPOCTaHLMN B CBOKO OMepeAb NOAPa3sAenstoTca Ha:

- KOHAEeHCaUMOoHHble anekTpoctaHuyum (KOC) ¢ napocmnoBbiMKi yCTaHoBKaMu (mapo-
BbIMK TypboreHeparopamum) — 46,3 % OT yCTAaHOBNEHHON dneKTpuyeckon mowHoctn TAC;

- TennosnekTpouentpanu (TOU) — 37,3 %;

- ra3oTypbuHHbie (I'TY) 1 naporasosele yctaHoBku (MTY) — 16,4 %.

Bce Tunbl ucnonb3yembix B HacTosilee BpPeMs TENSoBbIX SMeKTPOreHepupyroLLmnx
3HEproycTaHoBOK, NpeobpasytoLLX SHEPTUIO XMMUYECKUX CBS3EN pas3NUuHbLIX BUAOB TOMMU-
Ba B TENJO, @ 3aTEM B 3NEKTPO3HEPIUIO, HYXXAaIOTCA B OPraHU30BaHHOM OTBEAEHUWN U30bI-
TOYHOrO Tenna B okpyxatowyto cpepy. Obee konuyecTBo kpyrHbix TOC U, COOTBETCTBEH-
HO, UX CUCTEM OXnaxaeHus, coctaenano B Poccun Ha koHel, 2015 roga okono TpexcoTt nsa-
TUOECAT.

B 2015 rogy TennoBbiMWM 3neKTpOCTaHUMAMKM Poccum Obino noTpebneHo oKono
250 MnH. TOHH ycnosHoro Tonnvea (unm okono 2013,8 mnH. MBT-y Tonnuea), npu atom T3C

npouseenn 671,4 mnH. MBT-4  anekTpoaHeprum wn nopsaka 550 mnH. MBT-4  Tenna
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(1 mnn. Tkan = 1,163 mnH. MBT-4). OctanbHasa aHeprusa Tonnvea — 792,4 MnH. MBT 4 unmn
39 % — 6blna oTBeAeHa B OKPYXatoLLylo cpeay B BUAE HU3KonoTeHuuansHoro Tenna. Okoso
10 % ncxogHom aHepru Tonnmea (okorno 200 mrnH. MBT-Y) 6bino oTBeaeHo B atMocdepy Ko-
TEnbHLIMW YCTAHOBKaMM C TEMSIOM AbIMOBbLIX Fa30B, XMMUYECKM N MEXaHUYECKUM HeAO0XO-
roM, TennoebIMM NOTEPSMU 4Yepe3 oOWwmBKy kotnoB. OcTanbHasa YacTb 3Hepruv —
592,4 mnH. MBT-4 nnn okono 29 % 3Heprum CoXeKEeHHOro Tonnuea, GbiNo OTBEAEHO B OKPY-
XKaloLLyo cpeay CuCTeMamm OXNaXKAEeHNUS 3HEPrOreHEPUPYHOLLMX YCTaHOBOK.

Bce nsbbitouHoe Tenno ot TOC u ASC B KOHEYHOM CYeTe OTBOAUTCS B aTMocdepy,
O1HAKO B KayecTBe NPOMEXYTOUHOrO TEMMOHOCUTENS MeXay TeXHONornyeckum obopyaoea-
HMem n atmocdepon, kak Npaeurio, NpuMeHseTcs Boaa. B cpegHem 3a rog TOC Poceum muc-
nonk3ytoT okono 106 mnpa. M3 Boabl, B ToM uncne 80,3 mnpa. M ns cucrtem oGOPOTHOMO M
MOBTOPHOrO BoagocHabxeHns 1 25,6 mnpg. M3 cBexXen Boabl U3 NPUMPOAHBLIX MCTOUHMKOB (MO
JAaHHbIM BEJOMCTBEHHOM oT4yeTHOCTU MuHsHepro Poccun). OcHoBHOM 06bem Boabl HA TOC
notpebnaeTca Ana KOHAeHcaumM napa B KoHAeHcaTopax napoBbix TypouH (ao 90 % Bcen
notpebHocTn B BOAE). 1N NPoYMX HyK[ SNEeKTPOCTaHLMM — NOAMUTKM KOTIIOB, OXNaXAeHNS
MoALUMNHMKOB HacocHoro obopyaoBaHUs, Macrna, rasa M Bo3gyxa reHepaTopoB, TpaHcropTa
300bl W LWINaka U T. 4. — WUCMONb3yeTcsi cpaBHUTENBHO Hebonbluasi YacTe obuiero obbema
noTpebneHus Boabl.

YaenbHbI pacxod BOAbl Ha KaxabI NponssegeHHbIi 1 MBT 4 anekTposHeprin, 3asu-
CUT OT TVNa NPUMEHAEMOr0 reHepupytoLero o60pya0BaHns U COCTaBNAET 4M1S NAPOCUITOBON
kOHZAeHCaunoHHon TOC 160-250 M3, ans rasoTypGuHHon TAC — B 3 pasa meHblue. [o-
TpebHOCTL B BOAE ANS NPOM3BOACTBA dNEKTPO3Heprin Ha T3L cyliecTBeHHO 3aBuCUT OT TO-
ro, pabotaet TOL| B TennodukaLMoHHOM MNM KOHAEHCAUMOHHOM pexume. CpeaHee 3Hade-
HVe ucnonb3oBaHWA BoAbl AN npoussoactea 1 MBT'W anekTposHeprum no Poccun B
2015 roay coctaemno 158 M3, B ToM yncne 38 M3 ceexelt Boabl. TemnepaTypa Bogbl, oxna-
XAALWEeNn KOoHAeHcaTopbl, ONPeLensieT BeNMUMHY BakyyMa, HENOCPeACTBEHHO BRMSIIOLLLYIO
Ha KONM4ecTBO BbipabaTbiBaeMON TypBrHaMM SNEKTPOSHEPTUM N HA SKOHOMUYHOCTE paboTbl
arekTpocTaHuun B Lenom. MNosbilieHne TemnepaTtypbl OXNaxX4aroLWwen Boabl Ha OAVH rpagyc
YXYALLAEeT BeNMMUMHYy BakyyMa B KoHZeHcaTopax Ha 0,5 %, 4TO paBHOLIEHHO CHWKEHMIO MOLL-
HoCTU TypOuHbI Ha 0,4 % nnu nepepacxogy napa Ha 0,5 %.

O6bIvHO BenuMuMHa HarpeBa Boabl B KOHAeHcaTopax coctaenseT 7 °C — 9 °C.

B KOHCTPYKTMBHOM OTHOLLEHUW BO3AYXO- U ra300XNaguTenu Takke ABNstoTCH NoBepx-
HOCTHBEIMU TEMNNOOBMEHHMKAMWN aHaNOrMYHO KOHAEHcaTopaM C TOW MUlb PasHULEN, 4To
Mexay Tpybkamun c oxnaxaarollen BOLOW MPOXOAUT He Nap, a MOANEXaLUMN OXNaX4EeHMIO

BO3AyX UNu BOAOPoA. TemnepaTypa NoABOAMMOrO K reHepaTtopy BO3Ayxa He LOkHa npe-
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BblwaTb 35 °C — 37 °C. o aToM NpuymnHE TEXHWYECKUE YCIIOBUS Ha MOCTaBKy reHepaTopoB
npeaycMaTpuBaloT TemnepaTypy OXnaxialrolen BoAbl ANS CUCTEM BO3LYXOOXMaXAeHWUs
He Bbiwe 30 °C — 33 °C B0 m3bexaHue CHKEHVUS MOLLHOCTW, OTAABAEMOW reHepaTopoM.
BennunHa Harpesa Bofbl B Bo3gyxooxnaautensx coctaenset 4 °C — 5 °C.

[MoBEPXHOCTHbIE TEMNMOOOMEHHUKN MPUMEHSIIOTCS U AN OXNaXAeHWs TYpPOUHHOro
macra, UCnosib3yeMoro Asi CMaskv NOALUMMHUKOB TypboreHepaTopoB M perynupyroLLmx me-
xaHmamoB. Macnooxnagutenu obbiyHO TpebyoT nogadn BoAbl C TEMMEpaTypon He Bbile
25°C—30°C.

Ons XMUYECKO OYNCTKM BOAbI, MUTAIOLLEN KOTMbI, U TMAPABNNYECKOro yaaneHus 30-
Jbl M LUNAKOB WUCMOMBb3yeTCs 4acTb TEMMo LMPKYMSLMOHHOM BOAbI, MONyYaemon nocne
OXN@XAEHMSA KOHOEHCaTOPOB.

Boga B KOHOeHcaTopax, BO3AyXO- W rasooxnaguTensx He 3arpssHsaeTcs.
B macnooxnaautensx Boja MOXET 3arpsi3HATbCA HedTEenpoayKTamu 4epes HeMsoTHOCTU
TennooOMeHHOW NOBEPXHOCTU. 3aKpbiTas cucTemMa OXNaXLEHWUA KOHLEHCaTOpPOB NO3BONSET
NEerko peluartb BOMPOChI, CBA3aHHble C nojadei oTpaboTaHHOW BOAbI HA BOAOOXNaAUTESb-
Hble coopyxeHusi. [Mpu ncnonb3oBaHUK rpagupeH nnmn GpsisransHbix GaccenHoB Boaa noaa-
€TCS K KOHAEeHcaTopam Nnoj TaknM Hanopom, YToBbl Ha BbIXOAE U3 HUX COXPAHWUICS OCTaToM-
HbIA Hanop, CNOcobHbIM 0becneunTs Nogady TEMNON BOAbI HA OXNaauTeNb.

MotpebHoctn AQSC B OXNaxAeHWM N OTBEAEHUW HEYTUINN3MPYEMOrO TEenna 3Hauu-
TenbHO Bbilwe No cpaBHeHWo ¢ TOC oAnHakoBOM MOLLHOCTU. JTO CBA3aHO ¢ 6onee HN3KNMMK
napaMeTpaMu 1 C HanuuMeM Apyrux OXNaxaarloLmx YCTPOWCTB, He xapakTepHbix ana TOC.
Cuctema TeXHUYECKOro BOAOCHAGKeHWs, ocyLLecTesowas yHKLMM OXNaXkaeH s, BO MHO-
rom onpeaensieT HaaeXHOCTb U 3KOHOMUYHOCTL paboTbl AQC. KanutanoenoxeHus B ee co-
opyxeHue oueHuBatotest Ha yposHe 10 % ot ctommocTu ctpomTtensctea ASC.

OcHoBHbIe NCTOYHMKKM cOpocHoro Tenna Ha AQC:

a) KOHAEHCaToPbI NapoBbIX TYPOMH (OCHOBHLIX U BCMOMOraTesbHbIX);

6) MacnooxnaguTenu 1 BO3Ayxooxnaautenu TypboreHepaTopos;

B) OXNaxAeHue NoALLUMHMKOB HACOCOB U pyrX BCTIOMOraTerbHbIX arperaTos,

r) TeNNooBMEHHNKN BEHTUNALMOHHBIX CUCTEM,;

J) TennooBbMEHHMKM JOOXNaXLEHMS NPOAYBOYHOW BOALI MApOreHepaTopa,;

€) TennooBbMeHHMKN 6AaCCENHOB BbILEPKKN U NEPETPY3KY;

) TENNIOOOMEHHMKN PACXONaXNBaHNS PeakTopa,;

3) TENNOOBMEHHNKN JOOXNAKAESHNSA NPOAYBOYHON BOAbI PEaKTOPa;

1) TenNIo0BbMEHHNKN aBTOHOMHbIX KOHTYpOB oxnaxaeHusi 'LH;

K) oxnagurtenu pagnoakTnBHbIX I'Ip06 BOAbI 1 nNapa, OT6I/IpaeMbIX ANAa aHanuaa,
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Hawnbonee otBeTCTBEHHbIE NOTPEOUTENN OCYLLECTBNAT OXNaXAeHWe Yepes npome-
XKYTOMYHBIA KOHTYP. COOTHOLLEHNE faBneHun noTpedbuTener B NPpOMEXYTOMHOM KOHTYPE U B
CUCTEME TEXHWNYECKOrO BOAOCHADXKEHUS] YCTaHaBMMBAETCH TakmM, 4TOObl UCKNIOYATL pac-
NpoCTpaHeHne paanoakTUBHOCTM 3a Npefenbl cTaHumn. Ecnn B ka4ecTBe UCTOYHUKA TEXHU-
4YecKoro BOAOCHaBXEHMA MCMOMb3yeTCcss MOpckas BOAA, TO MO MPSAMOMY HasHa4eHWto OHa
MOXET UCMOMb30BaTLCH NULLb AN OXNEXAEHNS KOHAEHCATOPOB TYPOUH, Macno- U BO34yXO-
oxnaguTenen, y BCeX OCTanbHbIX NOTpPebUTENen OXNaxXaeHne AOIMKHO MATU Yepes npome-
XKYTOUHbBIA KOHTYP.

Bonee 90 % pacxoga TexHu4yeckon Bogbl Ha ASC noTpebnsoT KOHAEHCATOPbI Typ-
OuH. OxnaxpeHne KOHAeHCaTopoB TYPOMH OCYLLECTBNSETCH MO HEe3aBUCUMMOW OT APYrvX
oxNaguTenen CUCTEME M Ha3bIBAETCH CUCTEMOW TEXHUYECKOrOo BOAOCHaBXKEHUS HW3KOro
JaBneHus. [Ins oxnaxaeHust OTBETCTBEHHbIX MOTpebuUTENen COOPYXaKTCS CBOU CUCTEMBI
CPEeOHEro v BbICOKOrO AaBMEHNS, HE 3aBUCSALLME OT paboTbl CUCTEMbI HA3KOTO AaBNEHUS.

YuutbiBas Gonblune nNoTpeBHOCTM B TEXHUYECKON BOAE, UCTOYHUK TEXHUYECKOro BO-
JOoCHabxeHWs aBnseTcsa onpeaensaowmm npy Beibope Mecta ctpoutensctea A3C. YeM Hu-

Xe TemMnepaTtypa oxnaxaarowen BoAbl, TEM BbilLe 3KOHOMUYHOCTb U HaaexHocTb ASC.
1.4 KomnpeccopHble CTaHUuU

Mo NpuvHUMNY paboTbl KOMNPECCOPbl MOXHO Pa3fenuTb Ha OObeMHbIe U AMHaMUYe-
ckue. K komnpeccopam 0GbeMHOro AENCTBUS OTHOCATCH MOPLUHEBLIE Y BUHTOBbIE, a K AWHA-

MUYECKUM — LIEHTPOBEXHbIE.

20



NTC 20-2016

PucyHok 1.3 — Tunbl koMnpeccopoB)

Mpouecc cxatua Nobbix rasoB CBA3aH C MOBbILWEHWEM ero Temneparypbl. A8 Toro
yToGbI TEMMEpATypa CKMMaEMOro rasa, BbIXOAALLEro M3 KOMMNpeccopa, He npesbiwana Ao-
nycTMMOro npegena Ans HOpMasibHOW, 3KOHOMWYHOW M 6e3onacHoli paboTbl KoMnpeccopa
(140 °C— 160 °C), npuMeHsieTca OXNaxAeHNe CXMMaemMoro raza— BO34yLUHOe wu/unu BO-
OsAHoe. Bo3sgyliHoe oxnaxpgeHue ManoddEKTUBHO W UCMOJb3YEeTCA NPENMYLLECTBEHHO B
KoMMnpeccopax Masioil npousBoAuTENbHOCTU. Yaule npuMeHsieTcss 060pOTHOe BOASHOE
oX/TaXAeHNe KOMMNPeCcCcopoB.

CuctemMa ox/1aXAeHNUs KOMNPEeCcCopoB He npeabsaBnseT 0cobbix TpeboBaHWiA K Temne-
paType nogasaeMoi BoAbl. B 3aBUCMMOCTU OT BENMYMHbI Pacxofa HarpeB BOAbl MOXET [0-
cturate 10 °C — 25 °C. XenaTenbHO, 4YTOObI TEMMepaTypa HarpeToil BoAbl He npeBbilana
40 °C — 45 °C gna T0ro, 4tobbl HE NPONCXOAWIO BbiNaAeHMe COMell BPEMEHHON XECTKOCTH
1 06pa3oBaHNE HaKMNM Ha OXNaXAaemMoli NOBEPXHOCTY.

Ecnu oxnaxgalowas Boja COAEpPXMT 60/bLIOe KOMMYECTBO COMel, pekomeHayeTcs
NPUMEHATb [ABYXCTYMNEHYaTyl0 WIN [ABYXKOHTYPHYHO CUCTEMbl oxnaxaeHus. [pu Takol cu-

CTEMe OXNaXAEHUS PyGaLLKM KOMNPECCOPOB OXAXAAET XMMUYECKN OYMLLEHHAs BOAa, LMp-

1) [OaHHble Premium Engineering, http://www.premen.ru.
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KynMpytowas no 3akpbITOM, 3aMKHYTON CeTu (NepBoro KOHTypa), CHabXeHHOW NOBEPXHOCT-
HbIM TennoobmeHHMKoM. Boga BTOpOro KOHTypa MCNonb3yeTcs, B CBOIO OYepeab, ANa oxna-
KAESHUSA NOBEPXHOCTHOrO TENNooBMEHHUKA, MOCINE YEro OHa NocTynaeT Ha BO4OOXNaauTENb.

KoMnpeccopbl MPUMEHSAIOTCS B NMPOMBILLNEHHOCTM OYEHb LUMPOKO, MPaKTUHECKM BO
BCEX OTPAacnsix MPOMbILLIEHHOCTH.

B anekTposHepreTvke MOLLHbIE KOMNPECCOPbl NPUMEHsIOTCA Ansa obecnevyeHns Heo6-
XOAUMOTO AABMEHWSA TOMNNMBHOIO rasa nepeg rasoTypbuHHBIMU yCTaHOBKaMW.

Ha HedTenpombicnax [0 HeAaBHEro BpemeHn GbiNo MPUHATO okuratb Ha dakenax
MonyTHbIN HedTAHON ras, obpasyloLmMiica B pedynbTaTte NepernyHoin obpaboTkn HedTh U ne-
pea ee nopadver B Tpybonposos. B HacToslee BpeMa BBEAEHO rocyjlapCTBEHHOE perynu-
poBaHve, B COOTBETCTBUM C KOTOPbLIM JONIA NONYTHOrO rasa, kotopasi MOXeT ObiTb COXoKeHa B
dakenax, orpaHnumBaeTcs. [Ina cKuraHns nonyTHOro rasa ero Heo6xoAMMoO KOMMPUMUPO-
BaTb. Kak npaBuno, pabovee faBrneHue Ha HarHeTaHWM KOMMpPeccopa Ha NPoMbICNe cocTae-
naet 2-5 MlMa. [Ins atmMx uener B GoNbLUMHCTBE CNy4YaeB UCMOSb3YHTCA NOPLUHEBbLIE KOM-
NpPeccopbl C ra3onopLUHEBLIM NPUBOAOM. EAMHMYHAA MOLHOCTb Takoro KOMNPeCCOPHOro ar-
perata coctaenseT 150-3500 kBT. TonnveoM ANA NPUBOAA CRYXUT NepekavnBaeMbIi ras.

Ewe opgHom 3apaveinn ana HedTENPOMbLICNOBLIX OOLEKTOB ABNAETCA NnoaaepxaHue
NnacToBoro faBneHUs C NOMOLLBIO 3aKauky rasa B nnacT. B kavectBe rasa moxet ObiTb nc-
noneL30BaH NONyTHbIA ras, nHorga Bo3gyx. Paboyee naBneHne komnpeccopa Ans aTux Lenen
cocraenseT 15-35 MlMa. Ha paBHO aKkCnyaTMpyeMblX MECTOPOXAEHUAX ANS MOBbLILLEHUS
Aebuta CKBaXKWH NPUMeHSeTCA rasnndTHbIM cnocob fobbium, koraa TedeHne HedoTn B Tpydy
WHTEHCUMLMPYETCSA NOTOKOM rasa, MoAaBaemMoro B NiacT Yepes APYryHo CKBaXKMHY.

Ha rasonpombicnioBbix 06bekTax KOMMpeccopbl HeOOXxoanMbl Ana obecneveHus cra-
OunbHBIX NapaMeTpoB rasa npu Nojaqe ero B rasornpoBoj, MOCKOSIbKY CO BpEMEHeEM AebuT
CKB&XWHbI U NNacToBOE AABNEHNE CHWKAKOTCA. [ANns 3TUX Lienen NPpUMEHSIHOTCS MOpLUHEBbIE
(BN cpepHMX U Manbix MECTOPOXAEHUA) W LEHTPoDeXHbIE (ANS KPYMHBIX MECTOPOXAEHUA)
KOMMPEeCcCopbl CO CMEHHBIMU NMPOTOYHBIMW YaCTAMU.

MopLuHeBbIe KOMMNpeccopbl C ra3onopLUHEBLIM NMPUBOLAOM LUMPOKO MPUMEHSAIOTCA ANs
TpaHcnopTa rasa (Ha HeGomNbLUMX MarnucTpansx) U 4ns TEXHOMOMMIN ero NepBUYHON Nepepa-
B0OTKM Ha MECTOPOXAEHUSIX. EAMHNYHAs MOLHOCTb TaKMX KOMMPECCOPHLIX YCTaHOBOK ObiBa-
et o1 50 kBT 0 6 MBT 1 MOryT UMeTb OT OAHON 40 4 CTyMNEHEeN cxaTus.

OcHoBHbIE MecTOpOXAEeHUs ra3a B Poccum pacnonoxeHbl Ha 3Ha4UTENBHOM PacCTos-
HWW OT KPYrHbIX NoTpebuTtenen. Nogava rasa Kk HAM OcyLLeCcTBASIETCA MO rasonposogam. Mpun
NPOXOXAEHUM rasa no Tpybam ero pgaeneHve cHwkaeTcs. Hanpumep, npu pacxoge rasa

90 MrH. HM3/cyT no Tpybe anameTpom 1400 MM aasneHve ybBwisaeT ¢ 7,6 Ao 5,3 MlMa Ha
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yyactke 110 kM. Mo3ToMy TpaHCNOpTMPOBaTb MPUPOAHLIA ras B AOCTAaTOYHOM KO/MYEeCcTBe U
Ha 60/blUMe PacCTOSHUA TOMbKO 3a CYET eCTECTBEHHOrO NJacToOBOrO AaBfeHUs HEBO3MOX-
Ho. [lnsA 3Tol uenu Heo6XOoAMMO CTPOUTL KOMMpeccopHble ctaHumm (KC), koTopble ycTaHas-
NIMBAKOTCA Ha Tpacce rasonposoja yepes kaxable 100-200 km.

B HacTosiLlee Bpemsi TOMbKO Ha MarucTpasbHblX ra3onpoBofjax rasoTpPaHCNopTHOM
cuctembl Poccun akcniyatupyetcs 6onee 4 Thic. KOMMNPECCOpPOB 06Lieli ycTaHOB/IEHHOWM
MOLLHOCTbIO nopsagka 40 MiH. KBT.

Mepeg nojaveii rasa B MarncTpasbHble ra3onpoBoAbl ero He06XxoANMO NOArOTOBUTL K
TPaHCNopPTY Ha TO/I0BHbIX COOPYXEHUAX, KOTOpble pacrnosiaralTca OKOJI0 rasoBblX MeCTo-
poxaeHuin. MoAroToBka rasa 3ak/l4vaeTcss B OYWCTKE €ro OT MeXaHW4YecKux npumecen,
OCylLKe OT rasoBOro KoHAeHcarta W Bfarv, a Takke yganeHuu, npyu MxX Haamumun, Mo6OYHbIX
NpoA4YyKTOB: CepoBOAOpOAa, YINEeKNCAOTbl UT. 4,

Mpv nageHWnM nNacToBOrO [aBfIEHNS OKOMO ra30BbIX MECTOPOXAEHWWA CTPOAT Tak
HasblBaeMble J0XWMHbIE KOMMNPECCOPHble CTaHUuW, TAe AaBfieHune rasa nepefj nogayein ero
Ha KC maructpasibHOro rasonposoja nogHuMawT [0  ypoBHa  5,5-7,5 MMa.
Ha maructpasbHOM rasonpoBoAe OKO/I0 KPYMHbIX MOTpebuTeneli rasa coOOpyXawTcs raso-

pacnpegennTesnbHble CTaHLMN AN ra3ocHabXeHus noTpebuTeneil.

Fopon

PucyHok 1.4 — CxeMa rasonpoBofa 1 UsMeHeHUs1 AaBneHns 1 Temneparypbl rasa
BAONb Tpacchl ([56])

Ha razonpoBogax B kadectse npusoga KC UCNo/b3yloTcs ra3oTyp6UHHbIE YCTAaHOBKY,
3NeKTpoABMraTeNIM 1 rasoMOTOKOMMNPECCOPbl — KOMGWHMPOBaHHbIE arperatbl, B KOTOPbIX
NpWBOA MOPLIHEBOrO KOMMpPEccopa OCYLLEeCTB/SIETCS OT KOJieH4aToro Basa ABUratens BHYT-

pEeHHEro cropaHvsi. Bug npuBoAa KOMMPECCOPHbIX CTaHUWii M ee MOLHOCTb, B OCHOBHOM,
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onpeaenstoTCA NPOMNYCKHOW cnocoBHOCTLIO rasonpoBoaa. [Ang cTaHuWi NoA3EeMHOro XpaHe-
HUS rasa, roe Tpebyrotcs Gonblune CTENEHN CKaTUA U Marble pacxogbl, UCMONb3YIOTCA ra-
30MOTOKOMMPECCOopkl, a Takke rasotypbuHHblie arperatel Tuna «Conap» 1 MA-L-6,3, koTo-
peie MoryT obecneunBaTh 3agaHHble cTeneHn oxatus. [Ana razonposogos ¢ 6onbLIoi npo-
MYCKHON CNOCOBHOCTLIO HambonbLuee NMpUMEHEHNE HaxoasAT LEeHTPoGEXHbIe HarHeTaTenm ¢
MPUBOAOM OT ra30TypPOUHHBIX YCTAHOBOK W SneKTpoaBUraTenen.

C pocTOM MpONyckHOM CrnocoBHOCTM rasonpoBOAOB 3a CHET YBENMYEHMsT amameTpa
Tpybbl 1 pabodyero AaeneHVs pacteT Temrepatypa rasa, nporekatowero no Tpybonposoay.
[nsa nosbiweHna apdekTMBHOCTU paboThbl Fra30npoBoAa U, NPexae BCEro, ANs CHKEHNS 3a-
TpaT 3Heprum Ha TPaHCNOPTUPOBKY ra3a Heobxoaumo Ha Bbixoge kaxxaon KC ycraHaBnvBaTtb
annaparthbl BO3gyLLHOro oxnaxaeHus rasa. CHKeHue Temneparypbl raza Heobxoaumo eLle u
ANa coxpaHeHus nonsauum Tpybel. Ans ymeHblueHns 3atpar mowHoctu KC Ha nepekauky
rasa, yBenmyeHns nponyckHOM CnocoBHOCTM rasonpoBoa M 9KOHOMWUM 3HEPrOpecypcoB Ha
nepekadky rasa Bcerga BbIrogHO NOAAEPXUBaTbL MakcMmanbHoe AaBneHve rasa s Tpybonpo-
BOAE, CHWKAaTb TeMnepartypy nepekaqdvMBaeMoro rasa 3a cyeT ero OXnNaxAeHUs Ha CTaHUMAX,
MCMosb30BaTh ra3onpoBoabl GonblUero AuameTpa, NepUoANMECKM OCYLLECTBISATL OYUCTKY
BHYTPEHHEN NoBepXHOCTU Tpybonposoaa.

CoBpemeHHas komnpeccopHas craHums (KC) — 3TO CnoxHOe UHXEHepHOe COopyXe-
Hue, obecneYnBaroLLiee OCHOBHbBIE TEXHOMOMMYECKME NPOLIECChI NO NOAFOTOBKE U TPaHCNOPTY

NPUPOAHOrO rasa.
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O6GpaTHbIii knanaH

1— y3en nogkntoyeHnsa KC K maructpasbHOMy rasonpoBogy; 2 — Kamepbl 3anycka un
npuemMa OYMCTHOro YCTpOCTBa MarncTpasbHOro razonpoBoa; 3 — ycTaHOBKa
OYMCTKN TEXHO/IOFMYECKOTO rasa, CocTosAwWwas 13 nblieynosuTenein n unbTp-
cenaparopoB; 4 — ycTaHOBKa OX/TaXeHNs TEXHO/I0rMYeCcKoro rasa; 5 —
rasonepekayvisarolyme arperarbl; 6 — TeXHO/I0rMyeckme Tpy6onpoBobl 06BA3KN
KOMMPEeCCOPHOI cTaHuuKn; 7 — 3arnopHas apmartypa TeXHOMorM4ecknx TpybonpoBoaoB
06BA3KM arperatos; 8 — ycTaHOBKa MOArOTOBKM NMYyCKOBOIO W TOMJIMBHOIO rasa; 9 —
yCTaHOBKa NOArOTOBKN UMMY/bCHOrO rasa; 10 — pasnuyHoe BcrnomoraresisHoe
o6opygoBaHue; 11 — aHepreTuyeckoe 06opyfoBaHue; 12 — rnaBHbIA WUT
ynpaBneHus u cucTeMa TenieMexaHuky; 13 — o6opyfoBaHne 3/1eKTPOXMMUYECKOM

3awunTbl Tpyb6onposoaos 06BsA3kn KC

PucyHok 1.5 — MpuHumMnnanbHas cxema KOMMNOHOBKW OCHOBHOIO 060pyAoBaHus

KoMnpeccopHoli ctaHummn ([56])

Ha mMaructpasnbHbIX ra3onpoBogax pasfnyaroT TP OCHOBHLIX TUna KC no ux qyHKuu-
OHA/IbHOMY HAa3HAYEHWIO: TOMI0BHbIE KOMMPECCOPHbIE CTaHLMW, NIMHENHbIE KOMMPECCOPHbIe
CTaHLMN U AOXUMHbIE KOMIMPECCOPHbIE CTaHLUMN.

[0NOBHbIE KOMMPECCOPHbIE CTaHLMKU YCTaHAB/MBAIOTCA HEMOCPEACTBEHHO MO XO4y
rasa rnocse rasoBoro MecTopoxgeHus. Mo mepe 406blUM rasa NPoOUCXoAUT nageHve aasie-

HMUA B MECTOPOXAEHUN A0 YPOBHA, KOorga TpaHCnopTupoBaTb €ro B HEO6XO,EI,I/IMOM Kosn4ye-
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ctBe 6e3 KOMMNpemMmpoBaHUA yxe Henb3s. [TosToMy Ans nopaepxaHua HeobxoanMoro Aae-
NEHWS U pacxofa CTPOATCH rofioBHbIE KOMMPECCOPHbIE cTaHUmKU. VX HasHayYeHWeM siBrsieTcst
€03jaHne HeobXxoAMMOro AaBMNEHUS TEXHONMOrMYECKOro rasa ANna ero AanbHenLero TpaHc-
nopTta no MarvucrpanbHbIM rasonposogam. NpuHUMInansHeIM OTIIMYMEM TakUX CTaHLMA OT
TIMHENHBIX CTaHUMA ABNAETCs Bonee BbICOKas CTEMEHb CKaTUS.

JlnHerHbie KC ycTaHaBnMBarTCs Ha MarucTpanbHbiX rasonpoBofax, Kak npasuno,
yepes kaxable 100-200 kM. HasHaqeHem KC sBnseTcs KoMnpeMupoBaHve nocTynatoLero
Ha CTaHUMIo NPUPOAHOro rasa. Tem cambiM 06ecneYmBaeTCa NOCTOAHHbIA 3a4aHHbIA Pacxon,
rasa no mMarucTpansHoMmy rasonpoeogy. B Poccum cTposiTca nuHelHbie rasonpoBoabl B OC-
HOBHOM Ha gasnenue 5,5 MlMa u 7,5 MMMa.

JoxvMHble koMnpeccopHble cTaHumu (AKC) ycTaHaBnmnBaroTca Ha NOA3EMHbBIX XPaHu-
nuwax rasza (MXr). HasHavenvem OKC sBnseTca nogava rasa B NoA3eMHOE XpaHUNULLE ra-
3a OT MarncTpanbHOro rasonpoeoga u oTbop NPMPOAHOro rasa 13 NoA3eMHOro XpaHunuwia
(kak NpaBMno, B 3MMHWIA NEpUOL BPEMEHW) AN MOCNeAYoLLEeN Nogayn ero B MarmcTpansHbIi
rasonpoBoj Wnn HemnocpeacTBeHHo noTpebutensm rasa. IKC cTposiTcs Takke Ha raszoBoMm
MECTOPOXAEHUN MPWU MafeHWN NacTOBOrO AABMEHUS HWKE AaBlEHWA B MarncTpanbHOM
Tpy6onposoge. OtnuuntensHon ocobeHHocTeio AKC ot nuHerHbix KC aBnseTtca Bbicokas
CTeneHb oxaTtna 2—4, ynydlleHHas NoAroToBKa TeXHONOrMyeckoro rasa (ocywmrtenu, cena-
paTopel, NbNeynoBUTENN), NOCTYNAOLWErO U3 NOA3EMHOIO XPaHUIMLLA C LEMbIO €ro OYNCTKU
OT MEXaHNYECKUX NMpUMecel 1 Bnarv, BbIHOCYIMOW C rasom.

Psgom ¢ notpebutenamn rasa ctposTcs rasopacnpeaenutensHele craHuum (MPC),
rae ras pegyumpyetcs go Heobxogumoro aaenenus (1,2; 0,6; 0,3 MIMa) nepea nogaven ero B
CeTW ra3oBoro xo3sincTea.

KomnpemuposaHue rasa Ha KC npuBoguT K NOBLILLEHUIO €r0 TEMNEPaTypbl Ha BbIXOAE
CcTaHumn. YncneHHoe 3HayeHne 3TOWN TeMrepaTtypbl ONPeaenseTca ee HavanbHbIM 3Ha4YeHN-
em Ha Bxoae KC u cteneHblo cxatus rasa.

W3nuwHe Bbicokas TeMnepaTtypa rasa Ha BbIXOLE CTaHUMK, C OAHON CTOPOHLI, MOXET
NPUBECTU K Pa3pyLLEHUIO N3ONALMOHHOIO NOKpbLITUS TpyGonposoaa, a ¢ Apyron CTOPOHblI — K
CHWKEHMWIO NOAAaYM TEXHONOMMHECKOro rasa u yBenMYeHUo 3HeprosaTpar Ha ero KoMnpemu-
poBaHue (13-3a yBenuyeHns ero o6bLeMHOro pacxoga).

OnpegeneHHblie cnieymduyeckne TpeboBaHUS K OXNaXXAEHUIO ra3a NpeabABNAIoTCA B
CeBEepHbIX panoHax CTpaHbl, rage rasonpoBofbl NMPOXOAAT B 30HE BEYHOMEP3MbIX MPYHTOB.
B 3Tux panioHax ras B LENOM psige cnyvaeB HeoOXOAMMO OxnaxaaTtb A0 OTpuLaTenbHbIX

TeMnepatyp C Uenblo HEeAoNnyleHWs NpoTauBaHus [PYHTOB BOKPyr Tpybonposoja.
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B npoTvBHOM Chyvae 3TO MOXET MPMBECTM K BCMyYMBaHWUIO FPYHTOB, CMELLEeHWIO Tpybonpo-
BOAA W, KaKk CnefCcTBme, BO3HUKHOBEHMWIO aBapUHON CUTYaLmK.

OxnaxgeHne TEXHONOTMYECKOro rasa MOXHO OCYLLECTBUTL B XONOAUNBbHUKAX pasnuy-
HbIX CMCTEM W KOHCTPYKLMK; KOXYXOTPYBHbIX (Tvna «Tpyba B Tpybe»), BO3AYLIHbLIX KOMMpec-
CMOHHBIX N abcopBOunpyroLMX XOMOAMIBHBIX MalUMHaX, PasnuyHoro Tuna rpagupHsax, BO3-
LYLLIHbIX XONOoAMNbHUKaX U T. 4.

Bonbluyto YacTe MexaHudeckoro obopyaoBaHus HedpTenepepabarTbiBaromx, rasone-
pepabaTbiBaolnx N HEDTEXUMUHECKMX MPOU3BOACTB COCTaBNSET KOMMPEeccopHoe obopy-
LOBaHVE PasnM4yHOro HasHa4YeHWs, NMPUMEHAEMOE B OCHOBHOM TEXHOMOTMYECKOM LMKNe n
BCMOMOraTenbHbIX MPON3BOACTBAX:

- LMPKYNALMOHHBIE KOMMpeccopsl, obecneyvsarolme cTabunbHbIA pacxos npouecc-
HOro rasa no 3aMKHYTOMY KOHTYPY ANs NOAAEPKaHNS HEOOXOANMBIX NapameTpos paboyero
rpoLiecca B TEXHOMOMMYECKUX YCTaHOBKax (Hanpumep, LUMPKYNsLMsS BOAOPOACOAEPXKAaLLEro
rasa B LyKnax ycTaHoBOK MMAPOOYUCTKM);

- NnUTaroLLMe KoMrpeccopsl, obecneymBaroLLme noaayy NpoLEeCcCHOro rasa B peakTop;

- AOXKMMaroLLMe KoMmpeccopsl (BycTepsbl);

- KOMMPECCopbl TOBaPHLIX ra3oB (Hanpumep, MeTaHa).

Hanbonbluee pacnpocTpaHeHve Ha 3aBogax HedTe- n rasonepeapboTkn nonyyunm
MOPLUHEBbLIE M LLEHTPOOEXHbIE KOMMNPECCOPbI C 3NEKTPONPUBOLAOM.

BosanyxopasgenutenbHble YCTaHOBKM pasnvYHOrO HasHayeHWs — elle oAHa AocTa-
TOYHO cneumndmyeckas obnactb NPUMMEHEHUS KoMnpeccopHoro obopyaosaHus. Hesasncmumo
OT TMMNa UCMONb3yeMbIX TEXHOINOMMUYECKMX NMPOLIECCOB pasferneHus Bo3ayxa OHM TpebytoT no-
[.aun cKaToro Bo3ayxa.

KpyrnHble CUCTEMBI OXNaXAEHUSI MPUMEHSIIOTCS NPU NPOU3BOACTBE CXWKEHHOTO NpU-
pogHoro rasa (CIN). OBbIMHO CXWKEHWME NMPUPOAHOrO rasa BbICOKOro AaBfIeHNS Npu Temne-
paTtype OKpyXaroLlen cpefibl NPOU3BOAMUTCH B CEPUM TENNOOBMEHHMKOB (MCnapuTenen Xxono-
OWNbHBIX MalluvH), koTopble obecneunBaloT nocnenoBaTenlbHOe OXNaKAEHWUEe, MOJHOEe CKU-
EeHue 1 HekoTopoe nepeoxnaxaeHue. Ounctka n ppakuMoHNpoBaHNE peanuayroTcs, Kak U1
OCHOBHOE OXI&@XAEHUE, MOJ BLICOKMM AaBreHUeM. YCTaHOBKU CXWKEHUS ABMSIOTCS Kpyn-
HbIMU NOTPEBUTENSAMM SHEprMWU. 3Ta 3HEpPrus 06bIMHO MPOU3BOAUTCS 3a CYET NoTpebneHns

YacTu CKWKAEeMOro rasa (B TEMMOBOM 3KBUBaNeHTe okono 12 %).
1.5 Llenntono3Ho-6yMaxHasa NpoOMbILIIEHHOCTb

B Poccun nmeetca 212 npeanpystuin, NPOU3BOAALLMX LIENMIONO3HO-0yMaXHyo npo-

LyKUMIO, 13 KOTOpbIX 17 KpynHbIX npeanpuatyin (6onee 100 Thic. T TOBAPHOM NPOAYKUMN B
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roa) BeinyckaroT 79,9 % obuero obbema npoaykuum, cpegHue npeanpuatus (14 eanHuy, ro-
fosas mowHocTbs 50—100 Teic. T) npomssogat 9,5 % npoaykumn. Octaswmeca 10,6 % Bbl-
nyckaembix Gymaru, kapToHa U U3genui U3 HAX NpuxoaaTes Ha aonto 181 npeanpusaTus.
MponsBoacTBO LENMONO3HO-OYMaXHON MPOAYKLUUN SIBNSETCS BbICOKOSHEPTOSMKUM.
B tabnuue 1.3 nokasaHo dakTuyeckoe yaenbHoe notpebneHne sHepruv Ha nNpou3BOACTBO

1 1 6ymarum n kaptoHa B Poccuiickon ®eagepaumn.

Tabnuua 1.3 — dakTuyeckoe yaenbHoe notTpebnenune aHeprum Ha npoussogcTeo 1 T 6ymaru n
kapToHa B Poccuickon ®epepauum B 2012—-2014 ropax (Uctounuk: aaHHblie DTC, obpaboTtka

PAO «Bymnpom»)

OnekTpoaHeprus, kBT-u | TennosHeprus, TbiC. Kkarn Tonnueo, kry. T.

Bua npogykumn
2012 | 2013 | 2014 | 2012 | 2013 | 2014 | 2012 | 2013 | 2014

Bymara 894,3 | 903,4 | 861,3 |1650,2|1583,9(1592,4| 8,9 9,2 8,7

KapToH 574,5 | 637,83 | 522,7 (1795,3|1722,8|1719,7| 4,2 3.7 3,0

TexHomnornyeckne NpoLEecchl NPOM3BOACTBA LIENMIONO3HO-OyMaHOW NpoayKUuK, CBsi-
3aHHble CO 3HAYUTESbHBIM UCMONb30BAHUEM TEMIOBOW WU 3MEKTPUYECKOW SHEPrUM, OMNMcaHbl
B cnpaBoyHuke HOT UTC 1-2015 «IMpoun3BoacTBO LENnonosbl, ApeBECHON Macchl, Bymarn,
KapToHa».

Ons obecnevyeHna TeXHONOrMYECKNM NapoM, TEMMOM, SNEKTPOIHEPrNen Ha npeanpu-
ATUAX nverotea TOL, KOpoapeBECHbIE SHEPreTUHECKNE KOTIbI, COAOPEreHepaLmoHHbIe KOT-
bl U apyroe sHepreTuyeckoe obopyaoBaHue. Mcnonb3ytoTcs Bce BUAbI TONMUBA, Takue Kak
NPUPOAHbLIN ras, yronb, MasyT. Bbicoka aons ucrnonb3oBaHWs BO306HOBNSEMbIX MCTOYHUKOB
aHeprum — GMOTONNMBA, BKMOYaA KOPOAPEBECHBIE OTXOAbI, YEPHbIV LLENOK, 0CaAKN OYUCT-
HbIX COOPY>KEHUIA.

Mockonbky noTpebnseman 3HEPrus He BXOAMT B COCTaB NPOU3BOAVMOW MPOAYKLMN,
OHa NPaKTU4eckn B NONMHOM o6beMe OTBOAMTCA B OKPYXKAIOLLYIO CPeAy Kak 3a CHeT Heopra-

HMU30BAHHOIO TENNOOOMEHa, Tak N CUCTEMAMUN OXIKAEHNS.
Paspen 2. [NpuMeHseMble CUCTEMBbI OXNaxaeHus

B aroi rnaee npusoanTca knaccudmkauus n kpatkoe onucaHue MNMCO, npumMeHsembix

B POCCUNCKOW NPOMbILLIIEHHOCTW.
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2.1 Knaccucpmkauua NCO

B NpOMbILLNEHHOCTY NPUMEHSAETCA JocTaTtoyHo MHoro Tunoe MCO, pasnnyarowmxcs
Mexay coboi Kak MPUHLMMNOM AEWCTBUS, Tak U KOHCTpyKumeW. EauHon obienpuaHaHHoN
knaccudmkaymm NCO He cywecteyeT. B TexHM4eckon nutepaTtype UCMNonb3yTCs pasHoo6-
pasHble knaccudumkauum MNCO, NOCTPOEHHbIE HA OCHOBaHWMN MX Pa3nNUYHbIX NMPU3HAKOB U Xa-
pPaKkTepUCTUK:

a) No TNy OXNaXKAAaKoWEro areHta (TennoHocuTens):

- BoaHble [ICO — B kayecTBe oxnaxgarollero areHTa ucronb3ayeTtcs Boga (B nio-
Gom ee Buae — BoAa, Nap UM NapoBoASHasA CMECh);

-rasoBble (B 4aCTHOCTW, BO3AylwHble, BogopogHble nT. 4.) NCO — B kadvectse
oxnaxgaroLLero areHTa ucnonb3yeTcs rasoobpasHoe BewecTso (BOAOPOA, BO3AYX U T. A.);

-MNCO c ucnonb3oBaHMEM creunanbHbIX XNagareHToB UMM MHbIX TernoHocuTe-
Nell — B KayecTBe OXINaXAAaloLLero areHta MOryT MCNONb30BaThCA XnagareHTbl (PpeoHsbl)
U1 UHble TENNOHOCUTENM (pacrnaBbl METANNOB UMW CONEN, PacTBOPbI PasnnyHbIX BELLECTB
nT. 4.);

- rnbpuaHele (cMewanHbie) MCO;

6) No cxeme ABVKEHNS OXNaXAAIOLLEro areHTa:

- npsiMoToYHble NMCO — oxnaxaarowmin areHT (TEeNNOHOCUTENb) NCMONb3YETC OA-
HOKpaTHO, T. €. Nocne nepefayYun Tenna oT TexHonorndeckoro obopyaosaHmsa unm ot pabove-
ro Tena OXnaxAalWmn areHT cOpackiBaeTcs B OKpyXatolylo cpefy (OTKpbITbIA LMK UC-
NoNb30BaHUA TENNOHOCUTENS);

-obopotHble [ICO — oxnaxpalowmn areHT  WCMONb3yeTCHd  MHOFOKpPaTHO,
T. €. Mocne nepegaym Tenna oT TexHonormdeckoro obopyaosaHns nnn ot pabodero tena
oXNaKAALWMIA areHT He copacbiBaeTCA B OKPYXKaIOLWYH CPefy, @ UCMOMb3yeTcs NOBTOPHO
(3aKPbITbIA UMW 3AMKHYTBIN LUK UCNONb30BaHNS TEMNOHOCUTENS);

-MNCO c¢ noeTopHbIM (NocneaoBaTesibHbIM) WUCMNONb30BaHWEM  OXJIaXAatoLWero
areHTa — OXNaXXAatoLLMIA areHT NOMHOCTLI0 UMM YaCcTUYHO NOCNE nepeaayn Tenna ot TEXHO-
nornyeckoro obopyaosaHnsa nnm ot paboyero Tena NOBTOPHO (NocnegosaTtensHO) UCNOMb-
3yeTcs A OXNaXAEHUS APYIMX CUCTEM UM MEXaHM3MOB (MOBTOPHBLIN MW NOCNea0BaTe b-
HbIA LMK MCMONb30BaHUA OXNaXKAAOLWEro areHTa). [JaHHble CUCTeMbl PakTUYECKN SBRSAOT-
€Al NPSIMOTOYHBIMM;

- KOMBUHUpPOBaHHbIE (NPAMOTOYHO-060poTHbIE) MCO — 4acTb oxnaxparowero
areHTa nocne nepegayv Tenna oT TexHonormyeckoro obopyaosaHus unun ot pabouero Tena

cOpacbiBaeTca B OKPYXKaloLLylo CPeAy, a YacTb MOBTOPHO MCMOSb3yeTCA ANA OXNaXAeHUs

29



UTC 20-2016

TEX )X CUCTEM UM MEXaHU3MOB (KOMOMHMPOBaHHBIM LMK UCMOSIb30BaHUS OXNaxatoLero
arenTa). [laHHble cuctemMbl MOTyT obnapartb CBOMCTBaMU U XapaKTEPUCTMKaMU CUCTEM Nps-
MOTOYHbIX, OBOPOTHBIX U C MOBTOPHBLIM (MOCNEAOBAaTENbHLIM) UCMOSIb30BAHVEM OXMaxXaaro-
wero areHta. KombuHmpoBaHHas cuctema NpuMEHNETCs, Kak NpaBurio, B TEX CryyYasx, korga
WCTOYHMK BOAOCHaOXEHUS B OTAENbHbIE NEPUOALI FOAA HE MOXET 0becrneunTs Npon3Bos-
CTBEHHbIN 0OBEKT AOCTATOYHBIM KOSIMHECTBOM OXMakaatoLwen BoAbl, a TakkKe C Liesblo CHU-
xeHus o6bemMoB 3abopa cBexeWn BoAbl U3 BOAHbIX 06bEKTOB unn cbpoca Tenna B BOAHbIE
06beKTbl. ITO BbI3bIBAET HEOOXOANMOCTL MOMHOMO UMM YaCTUYHOTO Nepexoaa Ha 06opPoTHYIO
CUCTEMY C BKIHOYEHUEM B paboTy BCEX MMEIWMXCSH UNKN YacTu oxnagutenen. PasnuyHele
TUMbI OXNaZUTENEN MOTYT COEAVHATLCS B OQHON CUCTEME Kak NocnefoBaTenbHoO, Tak U na-
panneneHo. K KoMOMHMPOBaHHBIM CUCTEMAaM Takke OTHOCATCA npsiMoTouHble MCO, B kOTO-
pbiX OpraHMsoBaHa nogava 4actv Harpeton sogbl Ha Bxoa MNMCO, npuyem ata YyacTb MOXET
LOCTUraTh LECATKOB NPOLEHTOB OT pacxoAa LMPKYNALMOHHON OXnaxaatoLwen Boab!,

B) MO TUMY KOHTYpa OXNaXAEHUS:

- OTKPbITbIE — OXNAKAAIOLWMIA areHT HaxoAUTCA B KOHTaKTe C OKpyXatowen cpe-
ROW;
- 3aMKHYTblE (UMW 3aKPbITbIE) — OXNAXAANLWMNA areHT LMPKYNMPYeT B 3aKPbITOM
KOHTYPE W1 HE KOHTaKTUPYET C OKPYKaKLWEN Cpeaon.
r) MO KONMYECTBY NOCMEA0BATENBHO COEAUHEHHbBIX KOHTYPOB:
- OAHOKOHTYpPHbIE;
- ABYXKOHTYPHbIE U T. .

[l) 0BOpOTHbIE CUCTEMbI KINAcCUMULMPYIOTCH MO TWUMaM MPUMEHSIEMbIX OXraauTe-
nen — oBopOTHbIE CUCTEMbI C BOLOEMAaMU-OXNAAUTENSIMA, TPAAUPHAMI Pa3nnyHbIX TUMOR,
OpblsransHeiMu  BaccelriHamu. B kauecTBe BOAOEMOB-OXMAAUTENEA MOryT MPUMEHSITbCS
HanMBHbIE, PYCNOBbIE U OTCEYHbIE BOAOEMbI (Npyabl, BogoxpaHunmwa). OCHOBHbIE TUMbI
NMPUMEHSIEMbIX FPaAUPEH PasfenstoTCa N0 METOAY CO3L,aHMsA MOTOKa OXNaxaroLLero Bo3ay-
xa: atmocdepHble, DalleHHble C eCTECTBEHHON TSAron, BEHTUNSATOPHbIE C MPUHYAUTENBHON
TArOW NN HaaLyBOM, DKEKLMOHHBIE,

€) Mo CXeMaMm BKIMOYEHMSA OxNaauTenen 1 oObekToB OXNaXAeHWs: nocrnesoBaTerb-
Hble, NapannernsHble U CMeLLaHHbIe.

MpsimoTouHas BogHas MCO (pucyHok 2.1, a) xapakTepusyeTcs 3abopoM oxnaxkzaato-
e BOAbI C €CTECTBEHHON TEMMEPATYPON U3 pekK, 03epa unn mops. lNogorpeTtas B Tenno-
oBMeHHbIX annapaTtax Boga cOpacbiBaeTCsi Yepe3 OTBOASLLY CETb HWXKE MO TEYEHWMIO,

He BO3BpaLLascs K Bogo3abopy.
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1 — BOA03abOpHbLIN KOBLL; 2 — BOgONpUEeMHUK; 3 — GeperoBas HacOCHas CTaHUUS;

4 — HanopHble MarncTpanbHble BOAOBOAbI; 5 — HamnopHble Tpybonposogbl; 6 —
KoHAeHcaTop TypOuHbI; 7 — crnmBHble TpybonpoBoabl, 8 — konogel; 9 — oTBOAALLMN
CaMOTEYHbIN 3aKpbITbIN kKaHan, 10 — cndoHHOe conpsararoLlee CoopyKeHue Ans
noaaepKaHna ypoBHS BOAbl B 3aKPbITOM OTBOASALLEM kaHane; 11 — oTKpbITbIN
OTBOAAWMMN kaHan; 12 — BogocbpocHoe ycTponcTeo; 13 — Tpybonposog oborpesa
Bogo3sabopa B 3umHee Bpemsi; 14 — pycno peku; 15 — 3aTonneHHoe pycrio pexku B
30He BogoOXpaHunuLla; 16 — crpyepacnpeaenurenbHoe yCTPonucTeo; 17 —
BOAOXpaHunue-oxnagurens; 18 — nnotuHa; 19 — AoONONHUTENbHBIN (NABOAKOBbIN)

BOAOCOPOC NMNOTUHBI

PucyHok 2.1 — Cuctembl TexHuueckoro BogocHabxeHus TOC ([53]):

a — npsamoToyHas, 6 — o6opoTHasa ¢ BOAOEMOM-OXaaUTENEM.

ObopoTHag cuctema TeXHUYECKoro BogocHabxeHus (pUcyHok 2.1, 6) xapakrtepusyeT-
CAl MHOTOKPaTHbIM MCMOMb30BaHNEM LIMPKYNSALMOHHOW BOABI C OXNaxAeHNeM ee B oxnagu-
TEnNsX PasnM4YHOro TuMa U C BOCMOSIHEHMEM MOTEpPb BOAbI B CUCTEME U3 UCTOYHMKA BOAO-
cHabxeHus. B kavecTBe oxnagutenen LMpPKynsUMOHHON BOALI B 0B0OPOTHLIX CUCTEMAaX BOAO-
CHab>XeHMA MPUMEHSIOTCH BOLOEMbI-OXNaguTeny, rpagupHn pasnuyHoro Tuna, Opbi3rans-
Hble 6acCenHbl UM UX CoYeTaHUs.

WHorpa B kavectBe otnensHom kateropum NCO BbIAENAOT HENPSAMBbIE ABYXKOHTYPHbIE
CUCTEMbI OXNaXAEeHWUs. VX xapakTepHbIM MPU3HAKOM SIBMSETCA Hanmnyne Mexay oxnaxpae-
MbIM TEXHONOMMYeckum obopyLOBaHNEM W OXNaAUTENEM, NepeiatolM TENNO B OKpyXKato-
LY cpeay, NMPOMEXYTOUYHOro 0bopoTHOro koHTypa. B npuHumne, NMNCO nwoboro Tmna Moxet
ObITb MPSMOM MMM HEMPSIMOW, MO3TOMY HanMyMe MPOMEXYTOYHOro KOHTypa OXNaAeHWUs

paccMmaTpmBaeTcda B CripaBOYHUKE HAT kak oguH 13 BO3MOXHbLIX METOAO0B MOBbLILLIEHNS 3KO-
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normndeckon 6e3onacHoCTU MOBbIX CUCTEM OXNEXKAEHWA, @ HEMPSIMbIE CUCTEMbI C MPOMEXY-
TOYHBLIM KOHTYPOM HE BbIAENATCH B KadyecTBe oTaensHoro knacca MCO.

Heobxop1MmMo OTMETUTb, YTO BCE MPUMEHSAEMbIE KMaccudmrKaLmmn He No3BONSA0T OfHO-
3Ha4YHO KnaccuurumpoBaTh KOHKPETHY koHCTpykumio MCO. 3To cBAsaHO ¢ TeMm, YTo AMA
KEXKOON KOHKPETHOM KOHCTPYKUmKn MNCO MOXHO roBOpuTb NUWb O npeobnagaHvu onpeae-
NEHHbIX PUNYECKUX NPOLIECCOB, Ha UCMONbL30BaHUM KOTOPLIX OpraHvwa3oBaHa Tennonepesa-
4Ya B JaHHOM KOHCTPYKUMK, Hak ApyruMn. Tak B BO3AYLUHbIX paanaToOpHbIX CUCTEMAX LUMPOKO
UCMONb3YyeTCA OPOLLEHVE pPaAnaTopoB BOAOW, B CUCTEMAX, TPAAULIMOHHO OTHOCUMBIX K UC-
napuTensHbIM, CyLEeCTBEHHAa YacTb Tenna OTBOAUTCH MyTEM HarpeBaHusa BO3ayxa, Npoxo-
AALLEro Yepes rpagupHIo, rpPaaupHN C €CTECTBEHHON TAroM MOryT OCHaLaTbCs BCMOMora-
TenbHbIMKU BEHTURATOpPaMu, U T. 4. B cBasu ¢ atnm nobas knaccudpukaums NMCO Gyget ao-
CTaTo4YHO YCMOBHOWN, onpeaenseMon B 60nbLUen cTeneHn ee pyHKUMOHANbHbIM Ha3Ha4YeHu-
em.

B aaHHom cnpasouvnuke HAT mcnonb3yetca knaccudukaums NMCO, npuseaeHHan Ha
pucyHke 2.2. OHa HanpaBneHa Ha peLueHne KOHKpeTHOW 3aaaum ngeHtudukaymm HAT NCO
W Ha pasgeneHue npumMeHsiemMblx KoHCTpykumi MCO Ha knaccbl, MetoLMe CXOAHbIE Nnokasa-
TEnV BO3LENCTBMSA Ha OKPYXKaIoLWyto cpefy, aHeproacheKkTMBHOCTU 1 noTpebnenusa npupoa-

HbIX PECYPCOB.
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Wcxopa ns gaHHon knaccudukauymm, B cnpaesoynvke HOT paccMoTpeHbl cneayowme
10 TMNOB cUCTEM OXN@XKAEHNS, MPUMEHSIEMbIX POCCUNCKON MPOMBILLIIEHHOCTbIO:

- NPSIMOTOYHbIE BOJHbLIE CUCTEMbI OXNAKAEHUS,

- 06opoTHbIe BogHble CO ¢ OpbisranbHbIMK 6accerHamu;

- 060poTHbIE BogHbIe NMCO ¢ BOgoEMaMU-OXnaguTensamu;

- 060poTHbIE BogHble NCO ¢ atMocdhepHbIMU FPagupHAMN,

- 06opoTHble BogHble NMCO ¢ GaweHHbIMU UCTIapUTENBHBIMU TPAaUPHSIMKU (C ecTe-
CTBEHHOW TAromn);

- 06opoTHele BogHble NMCO € BEHTUNATOPHBIMU UCNAPUTENbHBIMU FPaaUPHAMU (C
NPUHYAWUTENBHOW TSArON U Nog HaAnyBOM);

- 06opoTHbIe BogHble MCO ¢ 3XEKLUMOHHBIMU rpaaupHAMY,

- BoagyLuHble MNCO ¢ paanaTopHbIMU rPaaPHSIMA C ECTECTBEHHON THrow,

- Bo3aywHble NMCO ¢ BEHTUNSATOPHBIMK pasmMaTopHbIMU rpagupPHsaMKU (C NPUHYAUTENb-
HOW TSIrOW WU Nog Haanysom);

- koMBuHMpoBaHHbie MCO.

OctanbHble npumMeHsiemble KoHCTpYKUumM MCO He BbIAENAIOTCS B OTAENbHbIE KNAacChl,
a paccmaTpuBatoTcs kak BapraLumm ocHoBHbIX TUMOB MCO, nepeuncneHHbIX Bbille.

HekoTopble TeXHWYECKNE N TEPMOANHAMUYECKUE XapaKTepUCTUKN Hanbonee pacnpo-
CTPaHEHHbBIX MPOMBILLNEHHBIX CUCTEM OXMaXAEHWUSA NMPUBEAEHbI AN CpaBHEHUs B Tabnu-
ue2.1. 9T [AaHHbIE — OPWEHTVMPOBOYHBIE, MONYYEHHbIE MPUM HEKOTOPbIX AOMNYLLEHUAX
(cm. mpyMevaHus k Tabnuue). BaxHo yuntbiBaTth, YTO 3HAYEHUS] HEAOOXNAKAEHUS MOTYT U3-
MEHSATBCA U 3aBUCETb B 3HAYUTENBHOW CTENEHU OT KOHCTPYKUMM TENNOOOMEHHWKa 1 xapak-
TEPUCTUK OKpyxatowen cpeabl. COOTBETCTBEHHO U3MEHSTCA U MUHMMAasbHbIE AOCTVKUMbIE

KOHEeuHble Temneparypbl patouen cpeabl.
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Tabnuya 2.4 — OpUEHTUPOBOYHBIE TEXHUYECKUE XapaKTEPUCTUKLA Pa3fuiHbIX TUNOB CUCTEM

OXITaKAEHUSA NPOMBILLNEHHOrO NPUMEHEHUs (KpoMe anekTpocTaHumi) ([9])

MuHUMans-
Has pocTum-
PKUMAS TeM- | MowmocTs
MuHumans-
Cwncrema oxna- Oxnaknato- OCHOBHOM NPUH- HOe Hejo- reparypa ricO no or-
wasa cpena oxnaxaexHua | sogumomy
XKOEeHNsA (arer) LMn oxnaxaeHuns oxna(}»(,q:Hme, oxnaxaae- renny,
¢ Mot cpeapl 9| MBT(Tenn)
°C
MpsmoToyHas Bopa Tennonposog- 3-5 18-20 O1<0.01
BogHas MNCO HOCTb N KOHBEK- no > 2000
(OAHOKOHTYpPHas) umsa
MpsmoToyHas Bopa TennonpoBog- 6-10 21-25 01 <0.01
BogHas MNCO HOCTb N KOHBEK- no > 1000
(BBYXKOHTYpHas) uns
OBopoTHas Bog- |Boga » Ucnaperned 6-10 27-31 Ot <0.1p0
Hasi [NICO cnc-  |Bosgyx 2 >2000
napuTensHbIMN
rpagvpHamm
(OBHOKOHTYpHas)
O6opoTHas Bog- |Boga ! Wcnapenmne® 9-15 30-36 |OT1<0.1p0
Hasa MCO cwnc-  |Boagyx 2 > 200
napuTensHbIMA
rpagupHaMm
(BBYXKOHTYpHas)
MCO ¢ paana- Boagyx Tennonpoeog- 10-15 40-45 Ot <0.140
TOPHbIMU rpa- HOCTb, KOHBEK- 100
AVPHSMU 1Mn s
annaparamu
BO34YLUHOrO
oxnaxaeHNs
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MpumevaHusa k Tabnuue 2.1:

1) B atux MNCO Boga ABMSETCS BTOPUYHBIM OXNaKAAOWMM areHToM. Tenno nepeaa-
eTCs B aTMocdepy ¢ BOASIHbIM NapoM.

2) Bo3pyx AIBNSIETCA OXNaX4aroWmMM areHTOM, C KOTOPbIM TEMMO OTBOAWUTCH B OKPY-
XKaroLLyto cpeay.

3) Ana atux MCO wucnapeHve SBNSAETCA OCHOBHBIM MExXaHW3MOM Ternsornepenaqn.
Tenno Takke nepegaeTca NyTeM TENNONPOBOAHOCTY N KOHBEKLIMW, HO B MEHbLLEN Aone.

4) omkHbl BbITb [06aBNeHbI HELOOXNaXAEeHNSA TENNOOBMEHHNKE N rPaavpHM.

5) KoHeuHble TemnepaTypbl 3aBUCAT OT KITMMATUYECKMX XapakTepUCTUK (NpuBeeHbI
JaHHble 4Ns CPeLHUX LieHTPabHOEBPOMNENCKUX KMMMaTUYECKMX YCMOBUIA: Temnepartypa cy-
xoro TepmomeTpa 30 °C, mokporo TepMomeTpa 21 °C, Temnepatypbl Boabl 15 °C).

6) NponssoautensHocTs NMCO MoOXeT AocTuraTb Gonee BbICOKMX 3HAYEHWU MPU KOM-
OUHNPOBAHNN HECKONBKMX OXMaXAatoLLmMX YCTPONCTB.

Mpn NpUMEHEHUN HENPSAMbIX (OBYXKOHTYPHbIX) CUCTEM YKas3aHHOe HeLooXnaxieHue
yBenuunsaeTcs Ha 3-5 K, 4To npuBefeT K MOBbILLEHNIO TeMnepaTypbl TEXHOIOrMYECKOro

o6opynoBaHus.

Tabnuuya 2.5 — O6nactu npumereHus NCO

YaenbHaa Tenno-
Bas Harpyska Ha

euHULY nnowaau

PasHocTb Temne-

paTyp Bogpl nocrie

PasHocTb Temne-
paryp oxnaxzaeH-
HOW BOAbI U aTMO-

ANPHN

Oxnapyren: NMOBEPXHOCTH n po oxnagutens, | cdepHoro Bosgyxa
OXNaKaeHus, °C No MOKpOMYy Tep-
KBT/M? mMomeTpy, °C

BeHTMNaTopHbIE rpagupHA 93—-116 v Bbiwe 3-20 4-5
Bogoembl-oxnagurenm 0,23-0,47 5-10 6-8
baweHHbIe cnapuTenesHble rpa- 70-116 5-15 8-10
AVPHU
DKEKUMOHHBIE rpaavpHA 97 v Bbile 5-40 24
ATmMocdepHble rpagvpHu 8,1-17,4 5-10 1012
BpbisranbHble 6acceiHbl 5,8-23 5-10 10-12
PagnaTopHble (BO3ayLUHbIE) rpa- - 5-10 20-35

Mpumepsbl B Tabnmuax 2.1, 2.2 nokasbiBaloT, YTO PasfUYHbIM TUNaM CUCTEM OXnakae-
HUA COOTBETCTBYIOT pasnunyHble Temnepatypbl OTBOAMMOrO Tenna. 10 npuyMHaM BbICOKUX
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3HaYeHVN HeobxoAMMON NNOLAAN TENNOOBMEHHON NOBEPXHOCTU U COOTBETCTBYHOLLMX Karu-
TanbHbIX 3aTpaT, BO3AYLUHbIE CUCTEMbI OXNaXKAEHUS OBbIYHO HE MCMONb3YHOTCA ANS OYeHb
60onNbLUMX MOLLHOCTER, TOrAa Kak BOAHBIE CUCTEMbI MOTYT MPUMEHSTLCA AN OTBEAEHUS 4O
2000 MBT v 6onee Tenna.

HepooxnaxaeHue npsIMOTOYHBIX CMCTEM PaBHO CyMME TEMMEPaTypHOro Harnopa u
MOBbILLEHMIO TEMMNEPATYPbI OxNaxjawLlen Boabl. TEPMUH «TemMnepaTypHbIA Hanop» 03Ha-
YaeT pasHOCTb TeMmnepaTtyp Mexay Temnepatypoi napa, BXOASLUEro B koHAgeHcatop (unu
KOHAEeHcaTa, MOKMAAIOLLEro KOHAEHCaTop) U TeEMNepaTypor oxnaxaarowero areHra (sogbl)
Ha BbIxofe u3 koHaeHcaTopa. O6bIMHO BCTpeYaloWmMecs Ha NpakTuUKe 3HaYeHWs npeacras-

neHbl B Tabnuue 2.3.

Tabnuvua 2.6 — NpyMepbl NPOU3BOAUTENBHOCTU U TEPMOAUHAMUYECKMX XapakTepucTuk MNCO,
NpUMeEHSAEMbIX B aHepreTuke ([9])

MoLLHOCTb NPOM3BOACTBEH-

Cuctema oxnaxgeHus HepooxnaxgeHue, °C Horo npoLecca, MBT (renn)
MpAMOTOYHbIE CUCTEMBI 13-20 (TemnepatypHbI Hanop |< 2700
3-5)
OTKpbITble NCnapuTenbHbie 7-15 <2700

(MOKpbI€) FpagnpHn

OTkpbITbIe rIMBpUAHbIE rpa- 15-20 <2500
anpHn (B Poccuiickon depe-

pauun He MPUMEHSIKOTCA)

BoaayLuHble KOHAEHCaTOPbI 16-25 <900
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PucyHok 2.3 — Mpadhuk cpeaHeMecsYHbIX TEMNepaTyp BOAbl MPU NPSIMOTOYHOM U

060pOTHOM BOZOCHAGXEHNN C OXMaANTENSAMMW PasnuuHbIX TUNos ([14])

[anee npueeaeHbl ONUCaHUS NPUHLWMNOB AEUCTBUSA, KOHCTPYKUMIA U TEXHUYECKUX Xa-
PaKTEPUCTUK MPOMBILLIIEHHBIX CUCTEM OXIIaXAEHUs, MPUMeEHsieMbIx B Poccuiickon depepa-

umn.
2.2 MpAMOTOUHbIE BOAHbIE CUCTEMbI OXFaXaeHUs

B npAMOTOYHBLIX BOAHBIX CUCTEMAX OXNAKAEHWUA BOAA NOAAETCA U3 BOLHOrO 0ObeKTa
(pekn, o3epa, Mopsi) Yepe3 OTKpbITbIE MOABOASLIME KaHarbl HEMOCPEACTBEHHO K NPOU3BOS-
cTBeHHOMY 06bekTy. Mocne TennoobMEHHUKOB Uy KOHAEHCATOPOB HarpeTasl Boga copachbl-
BaeTCs B MOBEPXHOCTHLIN BOAHbLIN 06bekT. Tenno nepefaeTcss OT TEXHONOrMYECKoro obopy-
JOBaHUA K OXN&XKAALWEMY BELECTBY — BOAE YEPE3 pasfenunTenbHy0 CTEHKY B Buge Tpyb

B Tpy64aToM TennoobMeHHUKe Unv B BUAE NNacTuH B NNACTUHYATOM TEMNNO0OMEHHMKE.
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Oxnaxkga emoe
obopyaosaHue
Lnpkynsiy
Hac<
Tenn006MeHHNK

WM KOHAEHcaTop

PucyHok 2.4 — CxemMa NpsiMOTOYHOW CUCTEMbI OX1aXLEHUSA

MpAMOTOYHbIE CUCTEMbI ObIBAKOT, FNaBHbIM 06pPa3oM, 6O/bLIOKA NPON3BOAUTENBHOCTYU
oxnaxaeHuns (> 1000 MBT1(tenn)), HO MOryT UMETb W Heb6O0sbLUYD NPOU3BOAUTENLHOCTb
(<10kBT). TunuuyHble ANS KPYMHbIX 31EKTPOCTaHUMIA pacxodbl BOAbl A1 OTBeAeHUs
1 MBT(Tenn) Haxogatcsa B guanasoHe ot 0,02 m3c (Npu HarpesBe BOAbl B KOHAEHcaTope Ha
12 °C) po 0,034 m3c (npu HarpeBe BoAbl Ha 7 °C). MNpAMOTOYHbIE CUCTEMbI MO3BOMIAOT [0-
CTMYb Hanbosiee HU3KUX KOHEYHbIX Temnepatyp OXNaXAEeHUs C YPOBHEM He[00XNakAeHWA
3°C—5°C

3konornyeckne acnektbl NPSMOTOYHbIX CUCTEM:

- ucnosib3oBaHve (HO He 6e3B03BpPATHOE M3bATME M3 BOAHbIX OOBEKTOB) OOJILLUNX
06bLEMOB BOfpI;

- TennoBoe BO3A4elCTBUE HA BOAHblE OOBLEKTHI, B pe3y/ibTate KOTOPOro BO3MOXHO He-
[0nycTUMOe MNOoBbILEHWE TeMNepaTypbl BOAbl BOAHOIO 0ObEKTa,;

- PYCK NOBpEeXAeHns n rnéenn poibbl U APYrnX BOAHbLIX OPraHn3MOB B pe3ysbrarte KX
nonaganusa B MNCoO;

- NoTpebneHne aHepruu, rnaBHbIM 06pa3oM, LMPKYNALMOHHBIMK Hacocamu;

- PYCK yTeYyeK Oxnaxhaemoro BelwecTBa B BOAHble 00BLEKTbI B C/yyae, €c/ium oxna-
X[aeTcsa 3KO/I0rMYEeCcKn ornacHoe BeLLEeCTBO;

- obpa3oBaHve TBepAblX OTXOAO0B HA MyCOpPO3afepXuBaroLlnX pelleTkax Ha BoAo3a-

60ope.
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MpPAMOTOYHbIE CUCTEMBI, KaK NPaBUO, UCMOMNb3YHOTCS ANA OXNAKAEHNS KPYMHBIX NPO-
W3BOACTBEHHbLIX OOBLEKTOB B 3HEPreTUKe, XMMMUYECKOW NMPOMBILLNEHHOCTM U Ha HedTenepe-
pabaTtbisatowmx 3asogax. Boga, ucnonb3yemas Ansi NpsMOTOYHOIO OXNaxAeHWs, 3abupaet-
cA, rnaBHbLIM 00pasoM, M3 NOBEPXHOCTHLIX BOAOEMOB. [Ansi HebonblMX CUCTEM, Hanpumep,
OXNaKAEHNA KOMMPECCOPOB, HACOCOB, MOXET UCMOSb30BaTLCA BOAOMNPOBOAHAS UK Mnog-
3emHas Boga. Hannuve HagexHoOro 1 AOCTaToMHO XONOAHOMO UCTOYHUKA BoAbl BOMU3M npo-
MBILLINEHHOW MMOLWaAKN SIBNAETCH CyLLECTBEHHbIM YCNOBMEM AN NMPUMEHEHWUSI MPSIMOTOM-
HbIX cUcTeM. Ha NnpMMeEHNMOCTb Takke MOXET OKa3blBaTb BIMSHUE KA4ecTBO BOAbI NMOBEPX-
HOCTHOrO BoZOEMa U orpaHuyeHnst no obbemam cbpoca Tenna, Ho OBbIMHO Ka4eCcTBO BOAbI
pexe ABMAETCA orpaHNYMBaOLLMM hakTopoM, YeM B criydae 0B60pOTHbBIX CUCTEM.

MHorga npsaMoToYHbIE CUCTEMBI MPUMEHSOTCS B KOMBUHAUMN C TPaavpHSIMA MU 4py-
TMMW OXNaauTEeNsIMU C LIeNbo OXNaxaeHUa COPOCHOM BOAbI Nepes ee BbINyCKOM B MOBEPX-
HOCTHbIA BOAOeM. B kavecTBe LOMNOMHUTENBHOrO OXNagUTENA Takke MPUMEHSTCA Bpbis-
ranbHble YCTpoUCTBa. ITWN LOMNOMHEHWS K NPAMOTOYHBIM CUCTEMAM NPUMEHSIOTCS B KAYeCTBe
aBapUINHOro cpeacTBa NOHWKEHNS TemnepaTtypbl COPOCHON BOAbI B CUTYaLMSIX:

- NPV BO3MOXHOCTU LMPKYNSILMM HarpeTon BoLbl K Boao3abopy npu onpeaeneHHbIX
NMPVPOAHbIX ABNEHNAX (MePUOSUYECKNE TEUEHMS, HAarOHHBIE SBMEHWS), YTO MOXET NPUBOANUTL
K MOBbILLEHMWIO TEMMNEPATYPbI BOAbI HA BOA03abope 3TOW Xe CaMon Unu Apyron NpoMbILLNEH-
HOW YCTaHOBKM;

- B KayecTee aBapuMHOrO CpeacTBa CHWKEHUs Temnepartypbl cOpocHOM BoAbl npu
aHoOMarnbHO BbICOKUX TEMNepaTypax BoAbl BOAHbIX OGbEKTOB;

- ANS CHWXKeHUS TemMnepaTypbl B NEPUOLbI 0COBOM UyBCTBUTENBHOCTU ML POBUOHTOB K

TemMnepaType Boabl (HepecT, Murpaumn).
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PyCYHOK 2.5 — Cxema NpsIMOTOUHON CUCTEMbI OX/XKAEHUS C rpaaupHeli Ha Bbinycke

B kauecTBe ellle 04HOro BapmaHTa NpsAMOTOYHbIX MCO NPUMEHATCS ABYXKOHTYPHbIE
NPSAMOTOYHbIE CMUCTEMbl. OTOT BapUaHT KOHCTPYKUMU OXNaXAEeHUs nofobeH npsMoi ofHo-
KOHTYPHOW NPSIMOTOYHOW cUCTEME, OfHAKO B HEM OTCYTCTBYeT npsiMas nepefavya tenna oT
TEeXHOMornyeckoro o60py0BaHNa K oxnaxaatolieMy BellecTBy, KOTOpoe OTBOAMUTCA B OKPY-
Xawowyto cpefly. Tenno nepepaetcss oT pabouyeil cpefbl UM 060pyAOBaHNA B 3aMKHYTbI
BTOPUYHBIA KOHTYp, M 3aTeM, yepe3 AOMNOSIHUTESIbHbIE TEeNI00OMEHHMKN — OxnaxaatroLei
BOZe, NocTynawlieli B NOBEPXHOCTHbI BOJOEM.

C OBYXKOHTYPHbIM MPAMOTOYHbIM OX/I2XAEHUEM MOTYT GbiTb 4OCTUTHYThI NPaKTUYECKN
CTOMb XX€ HU3KME KOHEYHble TeMmnepaTypbl TEeXHONOrM4Yeckoro o6opyAoBaHUsl, HO W3-3a
HanMunMa OOMNOSHUTENbHOrO Ten/jI006MeHHMKa HeAooXNaXk4eHNe MOXeT YBEenIMunMTbCs Ha
3 °C — 5 °C B 3aBUCUMOCTMN OT 3IPPEKTUBHOCTM TENT00OMEHHUKA.

Purck nocTynneHusi BELWECTB M3 TEXHONIOTMYECKOro NpoLecca B NOBEPXHOCTHbIN BOAO-
eM ANsi JaHHOW KOHCTPYKLUW — MUHUMAa/IbHBIA, MO3TOMY Henpsimasi NpsiMoToYHas cuctema
oX/laXAeHNs BOAbl MOXET UCMOMb30BaTbCsA B CAy4yasx, Korja yTeuka ox/1axaaeMoro Belle-
cTBa (Hanpumep, mMacna, XMMUYEeCKUX BELLECTB) B OX/1aXAal0Ly0 BOoAy CO34aeT HefonyCcTu-

MO BbICOKME PUCKW A/ OKpYXatoLlei cpedbl.
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PucyHok 2.6 — Cxema ABYXKOHTYPHOW (HENPSIMOIA) NPSIMOTOYHOW CUCTEMBI
OXJTKAEHNSA

MpamMoTouHble MCO O4YeHb WMPOKO MPUMEHSAIOTCA B NPOMbILWIEHHOCTM Poccuiickoit
depepauum 1 B Mvpe. B Tabnuue 2.4 npvBefeHbl CBELEHUSI O KOIMYECTBE 3MEKTPOCTaHLNIA,
NPUMEHSLWNX pa3inyHble Tunbl MCO (N0 AaHHbIM OTpac/iieBoi OTYETHOCTM MUH3HEpPro
Poccun 3a 2014 rog). N3pgaHHbIX Tabnvubl BUAHO, YTO MPSMOTOYHbIE U KOMOMHMPOBAHHbIE
(NpuMeHsLWMe NPSMOTOYHbIE CUCTEMbI OXJTAXAEHUA K 4acTu 0060pyaoBaHWs) CUCTEMbI
NPUMEHSIOTCA Ha 6051ee YeM MOSI0BMHE TEMJIOBbIX W aTOMHbIX 3NeKTpocTaHumin. [ona npo-
N3BOACTBA 3/1IEKTPO3HEPTUN U YCTAHOBMEHHO MOLLHOCTW 3/1EeKTPOCTaHLUMI C NPSAMOTOUYHbLIMM
N KOMOMHMpOBaHHbIMKM TCO CyLeCcTBEHHO MNPEBbILAT NOMOBUHY, MOCKO/IbKY Takumu cu-
cTemMaMu OXJIaXAeHVUs OCHallleHbl Haubonee KpyrnHble 3NEKTPOCTaHuMK, B TO BPEMS Kak
060poTHble MCO NpMMEHAITCA B OCHOBHOM Ha T3Ll, pacnonioXeHHbIX B HACENEHHbIX MyHK-

Tax, B6/M3K OT NnoTpebuTenei Tenna.

Tabnuua 2.7 — KonnyecTBO 3M1eKTPOCTaHLMA, NPUMEHSIOLLMX pasnyHble Tunbl MCO

[Jons B 06-
Twn MCO A3C PaC T3, TEO3C T3aC BCEIO wem konuue-
cree, %
MpaAmoToyHas 1 15 40 2 4 62 25%
KombuHnpoBaHHas 1 17 49 - 4 71 28%
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Lons B 06-
Tun MCO ASC rPaC T3 |FEOC3C | TOC | BCEIO | wem konuue-
crBe, %
OBopoTHas 25 81 - 3 117 47 %
BCEIo 10 57 170 2 1 250 100 %

B Tabnuue 2.5 npveesneHsl CBEASHMSA O NpUMeHeHMn pasnuyHbix Tunoe NMNCO Ha TOC

n ASC CLUA 3a 2004-2014 rogbl M JONs yCTaHOBMEHHOW 3MeKTPUHeckor MOLHOCTU (Nen)

T3C n ABC, mcnonbayroLwmx fgaHHsle Tunbl [CO, B obLer yCTaHOBNEHHOW SMeKTpU4eckon

MoLYHOCTM. [lons 3MeKTpOCTaHUMiA, MCMOMb3YLWMX MPAMOTOYHbIE CUCTEMbI, MOCTEMEHHO

CHWXaeTcs 1 no konmdectsy (2004 rog — 43 %, 2014 rog — 35 %), U NO yCTaHOBNEHHOM

mMoLyHocTn (2004 rog — 39 %, 2014 rog — 36 %). TeM He MeHee, KONMMYEeCTBO MpPUMEHse-

MbIX B CLLA NpsAMOTOYHBIX CUCTEM 3HAYNTENMBHO.

Tabnuua 2.8 — KonnMuyecTBO 3KCMNyaTUpyeMbIX CUCTEM OXNaXAeHUA PasnuYHbIX TUMOB U CyMMapHas

YCTaHOBMEHHas anekTpuyeckas MoLHocTb TOC, 060pyn0BaHHbIX PasnUYHbIMKM CUCTEMaMK

oxnaxaenus, B CLLUA B 2004—2014 rogax (MctouHuk: UHTepHet-canT U.S. Energy Information
Administration (EIA), eia.gov/electricity/annual/xis/epa_09_03.xIsx)

ObopoTHble
O6opoTHble
cMCTEMbI
Mpsimotou- | MCO ¢ Bo- BosgywHble | TubpugHble | Mpoune Tu-
oXnaXgeHus
Hble CUCTe- | AOEMamMu- CHCTEMbI cUCTEMbI nbl CUCTEM
C rpaavpHs-
Mbl oxnagure- oXNaXgeHWs | OXnaXkaeHus | oxnaxaeHns
roa MU pasnny-
nsmMu
Horo Tuna
0.
Ko Oonsa Ko Hona Ko Hona Ko Hona Ko Lonsa Ko Oonsa
B Nan, B Nan, B Nan, B Nan, B Nap, B Non,
nmu. nmu. nmy. nmu. ny. nmy.
% % % % % %
2004 794 139 %[ 178 [15%| 812 (43 %| 41 | 2% 1 (002 27 |2%
%
2005 782 (38%| 171 (15 % 810 (44 %| 41 | 2% 2 (005 27 2%
%
2006 762 |38 %| 171 ([15%| 814 (44 %| 43 | 2% 2 |005| 28 [2%
%
2007 757 |37 %| 170 (14 %| 823 (44 %| 43 | 2% 2 [005| 28 (2%
%
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O6opoTHbIe
O6opoTHbIe
CUCTEMbI
Mpamotoy- | MCO ¢ Bo- BosaywHbie | T'nbpugHele | MNpoune Tu-
oxnaaeHus
Hble cuCTe- | Aoemamu- CUCTEMbI CUCTEMBI Nbl CUCTEM
C rpaaupHs-
Mbl oxnaaute- OXNaKASHUS | OXNAXKAESHUS | OXNaKASHNS
Foa MU pasnuy-
namm
HOro Tuna
(o) 0. o. o. (o] o
Ko- fons Ko- fons Ko- fons Ko- flons Ko- Aons Ko- fons
B Non, B Non, B Non, B Noan, B Nan, B Non,
nmu. nm. . nmy. nmu. nny,
% % % % % %
2008 746 (37 % | 162 |14 % | 823 |45 % | 44 [ 2% 2 (005 24 |2%
%
2009 730 (37 % | 162 |14 %| 833 |46 %| 56 | 2% 3 |009| 12 | 1%
%
2010 759 (38 % | 176 |14 % | 868 |44 %| 60 | 2% 4 (020 21 | 2%
%
2011 724 |37 %| 179 |14 % | 875 |45 % | 61 [ 2% 4 (020 21 | 2%
%
2012 667 (37 % | 159 |12 % | 883 |46 %| 64 | 2% 5 1021 27 | 3%
%
2013 609 (36 % | 152 |12 %| 855 |46 %| 66 | 2% 5 1021 22 |3%
%
2014 585 (36 % | 147 |13 %| 829 |46 %| 68 | 2% 5 |022| 33 | 4%
%

2.3 O6opoTHble BogHble NMCO

OCHOBHBIM  KNacCUPUKALMOHHLIM MPU3HAKOM 0B0pOTHbIX BoAHbIX NCO saBnsetca

MHOFOKpaTHOE UCMOSb30BaHNE LIMPKYISILMOHHOW BOAb! ANS LieNen OXNaKLeHNS.

OGopoTHble BogHble MCO, kak NpaBuno, BKMIOYAKT CNeayoLme cCoopyeHms n 06o-

pyAoBaHue:

- BoA03abopHbIe Y BOLOOUMCTHBIE COOPYXKEHMS, UCMOSb3yeMble 4N OYMCTKN 3abupa-

€MOW BOAbI OT BOAOPOCHEN, Mycopa U T. n., npu 3abope BoAbl N3 BOAHOro obbekTa pbiboxo-

3AMNCTBEHHOro 3Ha4YeHNss — pbIB03aLUUTHbIE YCTPONCTRA;

- HacoCHble CTaHUuMn C yCTaHOBNEeHHbIMW B HMX HACOCHbIMW arperatramMmn n scnomora-

TelnbHbIM O60py,D,OBaHI/I9M;
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- BOASIHOIN TpaKT TeN/1006MeHHbIX annapaTos;

- oXNlafMTenu LMPKYNSILMOHHON BoAbl (pasnnyHble KOMOMHALUK Pa3/inyHbIX rPafupeH,
BOZI0EMOB-0OX/1aauTenen, 6pbi3rasbHbiX 6GaccenHoB);

- coeiMHNUTEeNbHblE TPy6ONPOBOAbI;

- o6opygoBaHue A58 OTBeAEeHWs NMPOAYBOYHLIX BOJA (Hacocbl, Tpy6onpoBoabl, kaHa-
Nbl);

- cuctema ynpasneHnusa MCO.

O606LeHHass cxema OTKPbITO/i 0B6OPOTHOW BOAHON CUCTEMbI OXNaXAEHWA MokasaHa

Ha puUCyHke 2.7.

PucyHok 2.7 — Cxema 060pOTHO BOAHON CUCTEMbI

B aTUX cuCTEMax OXnaxjawllas UMpKYIsuuoHHas Boga NpPOXoAuT uyepes Tensoo6-
MEHHWK (MM TeNI006MEHHMKM), 3aTeM OXNaxaaeTcs B 0X1aauTe/lbHOM ycTpoiicTee, rae oc-
HOBHasl YacTb Tenja OTBOAMUTCA B aTMocdepy. B rpafvpHax HarpeTas Bofa pacnpegensiet-
Csl MO OPOCUTESIbHOMY YCTPOICTBY FpafiMpHU U OXNaXaaeTcs B pesynbTarte TensiomMaccoob-
MeHHbIX NPOLECCOB C aTMOCEPHLIM BO3AyXOM, 3aTeM cobupaeTcsa B 6acceliHe, U3 KOTOPOro
nepekaunBaeTcs LMPKYNSLUMOHHBbIMU Hacocamy 06paTHO K MCTOYHMKY Tensia M BHOBb WC-
nonb3yeTcsi B KAYecTBe oxnaxgatollero BellecTsa. MNMOTOK OXNnaxjatolero Bo3gyxa MOXeT

co37aBaThCA ecTeCTBEHHbIM 06pasom (BeTep), NMMGO Co3faeTcs eCTeCTBEHHOW TAroi Yepes
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GalwHio rpagvpHM N NOCPEACTBOM BEHTUNSTOPOB, KOTOPbIE HarHeTalT UMW BbITAMMBAKOT
BO3AyX 4epes rpaaupHio. OxnaxaeHue BoAbl NPOUCXOAMT B pe3ynbTaTe UCMapeHusl He-
BonbLIon YacTu oxnaxaaloLlel Boabl, a Takke Yepes KOHBEKTUBHOE OXMNaXaeHUe BOAbl BO3-
AyxoM. py NONOXUTENbHBIX TeMMepaTypax OKPYXalolWero BO3fyxa ucnaputenbHble rpa-
AVpHW nNepepaloT B atmocdepy npubnuantensHo 80 % Tenna B BUAE CKpbITOro Tenna (Ten-
na, noweaLwero Ha ncnapeHne 4yactu LMpKynaUMoHHOW Boabl) n okono 20 % — 3a cuert Ten-
nonepeaayn OT BoAbl K BO3AyXy (Tenna, nolejLllero Ha noBbilLeHWe TeMnepaTypbl BO3ay-
xa).

bonblias yacTe BOAbl, kKOTOpas OXnaxpaeTcs B rpagupHe, LUMPKYNMPYET U MOXeET
BHOBb MCrONb30BaTLCH B KAYECTBE OXNaXkaarowero areHta. B o6opoTHbIX ucnapuTenbHbIX
cucTemMax npoucxoasit 6e3so3BpaTHble NoTeEPU BOAbI — WUCMAPEHWNE, KanemnbHbIN YHOC, Npo-
LlyBKa CUCTEMbI U MOTEPU C APEHAKHBIMU BOAAMU YEPE3 MNIOTMHbI BOAOEMOB-OXIIaAUTENEN,
13 BaccenHoB rpagupeH un T. n. Npoayeka NMCO — 310 BbINYCK YaCTN LWPKYNSLMOHHON BOAbI
13 060pOTHOro LMKNa ANna NpeaoTBpalleHnsi ee Ype3mepHoro 3aconeHus. [Ans komneHcaumm
noTepb LMPKYNALMOHHON BOAbI HEOOXOAMMO MOCTOSHHO BbiNonHATL noanutky NMCO poba-
BOYHOW BoAoW. B cBA3M c aTum oTkpbiThle 060poTHbIE UcnapuTensHele NMCO notpebnsior
pocraToyHo Gonblime 06beMbl BOAb!.

naBHbIM 0Bpa3oM OTKPbITbIE 0OOPOTHBIE CUCTEMbI UMEKOT MPOU3BOAUTENBHOCTE B
npegenax 1-100 MBT(Tenn), HO UMELOTCA NPUMEPBI CUCTEM N C HAMHOIO BOSLLLMMUN MOLLHO-
CTAMM.

OB6Lwme skonornyeckmne acrnekTbl BOLHbIX 060POTHBIX CUCTEM NGO KOHCTPYKLMM:

- OCHOBHbIM NMyTEM OTBELEHMS Tenna SABNSETCA UcnapeHne Boabl, NO3TOMY AN Takux
cuCTeM xapakTepHbl Hanbonee Bbicokue obbembl 6e3Bo3BpaTHOro NoTpebneHust Bogbl;

- B LUMPKYNALUMOHHONM BoZe 0OOPOTHOM CUCTEMBI NPOUCXOAUT NOCTEMNEHHBIN POCT KOH-
LieHTpauun COnen, YTO CO342ET PUCK BO3HWUKHOBEHWUS OTMIOKEHWN Ha TennoobMeHHbIX no-
BepxHocTsix. MNpefoTBpalleHme 3TUX HeratuBHBIX NpoLeccoB TpebyroT copoca YyacTn LmMpKy-
NAUMOHHONM BOAbI (MPOAYBKa CUCTEMbI) B MOBEPXHOCTHBLIA BOJOEM U XMMUYECKON 06paboTkm
LMPKYNALMOHHON BOAbI;

- NoTpeBneHne 3NeKTPO3HEPIMN HACOCaMN U BEHTUNATOPaMU;

- BbIOPOCHI 3arpsA3HAIOLLMX BELLIECTB B aTMocdepy;

- 06pasoBaHre NapoBoro hakerna, YTo MOXET MPUBOAUTL NPW OMNpeaeneHHbIX ycrno-
BUAX K HEraTMBHbIM BO34ENCTBUSIM Ha COOPYXEHWNS U OKPYKaloLLyO Cpefy B paloHe pacro-
noxenua MNMCO;

- LWyMm;

- 3@HATME 3eMenb ANSA pa3MELLEHNA oxnaanuTenen;
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- PUCKMN BNNSHWA Ha 340pOBbE NMIOAEN B CBA3WN C BO3MOXHbIM passuTtnem B NMNCO nato-
rEeHHbIX MUKPOOPraHN3MOB.

NHTEHCMBHOCTb 3TMX acrekToB B OCHOBHOM 3aBMCUT OT TUMa NPUMEHSIEMbIX OXnaan-
Tenen.

O6opoTHBIE BOAHLIE CUCTEMBI MPUMEHSILOTCA MPaKTUYECKM BO BCEX OTpacnsix Mpo-
MbILLNIEHHOCTU. B OCHOBHOM OHW WUCMOSb3YHTCA MPU OTCYTCTBMM BOMM3N MPOMbILLNIEHHOrO
obbekTa LOCTaToOYHO KPYMHOrO BOAHOrO 00beKTa, No3BONSOWEro NPUMEHUTL MPSIMOTOYHYHO
CUCTEMY OXNAKLEHUS, UNN TaMm, TAe LanbHEeNWnA POCT TENNOBOW Harpy3kn Ha BOAHbLIN O00b-

€KT HeaonyCcTum.

Ta6nmu,a 2.9 — TeXHUKO-3KOHOMMYECKMNE U 3KOOrMYeckne nokasatenm rpagupeH npy oxnaxaeHum

LMPKYNALUOHHON BOAbI C TemnepaTypon He 6onee 45 °C ([21])

Twvn rpagupHn

Mokasatens BEHTUNATOpP- atmocdep- | Bo3ayLuHble
falleHHble
Hble Hble paguaTtopHble
YaeneHas Tennosas Harpyska, 93-175 70-120 35-60 0,25-2
KBT/M?
Mepenan Temnepatyp Bogel, °C 3-20. 5-15 5-10 5-10
Temnepatypa oxnexkaeHHON BOAbI 16-18 21-23 26-28 30-32
(cpenHeropoeas), °C
nybuHa oxnaxaeHns soabl t2 — t1, 4-5 8-10 10-12 20-35
°C

BbI6pockl B OKpy»KatoLLyto cpeay,

oTHeceHHble K 1 M3 oxnaxaaemon

BO/bI:
Tenna ¢ napoebiM hakenom, MIx/ 12-80 20-60 20-40 20-40
BOZLb! C KanenbHbIM YHOCOM 1 NMpo- 0,035 0,03 0,02

ayBKow, M3/4 (He Bonee)

Bbi6pochkl 3arps3HeHni ¢ kanens-

HbIM YHOCOM 1 MPOAYBKOW, KI/4, A0:

- OpraHM4ecKmx BeLeCTB 0,01 0,007 0,007 -
- MUHeparbHbIX CONen 0,3 0,2 0,17 -
- MEXaHUYECKMX NpUMecen 0,01 0,007 0,007 -
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Tun rpagupHn

Mokasarens BEHTUNATOP- atmoccep- | BO3ayLUHbIe
falleHHble
Hble Hble paguaropHble
MoTtpebneHne ceexen BoAbI, OTHE- 0,05 0,04 0,03 0,02**

CeHHoe K 1 M3 LPKYNALMOHHO BO-

abl, M3y (He Gonee)*

Mpumevanus
* Bes y4yeTa notepb 060POTHOM BoAbl, oTGMpaemon 13 NMCO Ha TexHonorn4yeckne HyKabl.

** Ha yBnaxHeHue Bo3gyxa B Hanbonee xapkue gHW.

[anee onuncaHbl 060pOTHbIE BOAHBIE CUCTEMBI C PA3NMUYHBIMU TUNAMKU OXNAaaUTENEN.
2.3.1 NCO ¢ 6aweHHbIMU UCNapUTEribHLIMU FPaaUPHAMMN

BalleHHble ucnaputenbHble rpagupHU — Haubonee LUMPOKO WCMONb3yeMbIA TuM
oxnagutens. B ncnaputenbHbIX OXNaguTensx oxXNaxneHne BoAbl MPOUCXOAUT B pesyrnbTare
€€ 1CnapeHns Npy HenoCpeLCTBEHHOM KOHTaKTe C BO34yXOM (ucnaperune 1 % oAbl CHUXa-
eT ee Temnepatypy Ha 6 °C). [ToTok Bo3ayxa CO3AaETCs 3a CHET PasHOCTW NMOTHOCTEN BO3-
Ayxa C pasfMuHO TemnepaTypoy BHYTPU U CHapyXu BbITSHXHOW GawHn. TeopeTnyeckum
npenenoM OxnaxaeHus BoAbl B UCMapUTEnbHbIX rPafupHAaX SBNSETCHA Temneparypa arMmo-
cdepHOro Bosgyxa no MOKPOMY TEPMOMETPY, KOTOpas, B 3aBUCMMOCTU OT BMNaXXHOCTU BO3-
Lyxa, MOXeT ObITb HKe TEMMNEPaTypbl NO CyXOMYy TEPMOMETPY Ha HECKOMBKO rpajycoB.

BalleHHble rpagupHu obnagatoT Gonee BbICOKOW M YCTOMUMBOWM OXnaxaarolen crno-
COBHOCTLIO, YeM BpbisranbHble 6accenHbl MMM BOAOEMbI-OXNaauTenu, 1 TpebyroT MEeHbLLEN
nnowasam aAns ux pasveLLeHns.

B To xe Bpems Mpu pacnonoXeHUn MCNapuTenbHbIX FPaSMPEeH Ha nnowagke npea-
npusTua cnepyeT obecneunsarth 6eCnpenAaTCTBEHHbIA AOCTYN aTMOCHEPHOro BO3AyXa K HAM
u GnaronpusTHbIE yCrioBus ANS OTBOAA YBMaXHEHHOro Bo3fyxa, BblbpackiBaemoro v3 rpa-
avpeH. Mo atum coobpakeHnsM He pekOMEeHAYeTCA pacronarate rpagvpHA B OKPYKEHUN
BbICOKUX 34aHWUIA UN1 Ha BrM3KoM paccTosHUM OT HUX. PaccTtoaHmne aorrkHo BbiTe Gonee no-
TNYTOPHOW BbICOTbI 3AaHUA. [Npu 3TOM HEOBXOAMMO YUMTbIBaTL PO3y BETPOB M HanpasneHue
3MMHUX BETPOB ANA NPEAynpPeXAEHNA YBINXKHEHUA N OOMEep3aHuns 30aHNA U COOPYKEHUA
BOGNV13uN rpagupeH.

Mo ycnosusim HagexHocTy, yA00CTBA 1N SKOHOMUYHOCTW 3KCMTyataumm pekoMeHayeT-
CA coopyxaTtb 0T 2 [0 12 cekuMn Unm oTAenNbHbIX rpagupeH B 04HOM OBOPOTHOM LMKNE BO-

[0OCHabXeHus.
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KoHcTpyKkuus

BalueHHbIe rpagupHN COCTOAT U3 CNEAYHOLLMX OCHOBHbIX 3NIEMEHTOB. BbITS)KHOWN HaLu-
HW, OPOCUTENBHOIO YCTPOMCTBA (KpOMe OpblaranbHbiX rpagvMpeH), NOABOAALLMX HAMOPHBIX
BOAOBOAOB, CUCTEMBI BOAOpacnpeaeneHns, kanneynosurens, Bogoc6opHoro 6accenta, oT-
BOAALMX TPYyOONPOBOAOB LMPKYNALUMOHHOW U NPOAYBOYHON BOAbI, NpoTuBooGneaeHNTENb-
Horo ycTpowcTea. [mapaenuyeckas Harpyaka Ha GalueHHble rpagupHn pasHa 7—10 m3/(M2-y).

B 6pbisrancHoM BapuaHTe 6GalieHHONW rpagupHW, T. €. Npu OTCYTCTBUWU OpocUTEns u
OXNaKAEHNN BOALI NPU NMOMOLLM pasbpbI3rMBaloLLmMx CON, NAOTHOCTb OPOLIEeHUs (Tnapaenu-
yeckasi Harpy3aka) GbiBaeT Hiwke — He Gonee 5 M3/(M2-u).

BbiTsxHan 6awHa

BbiTsikHas 6aluHA BbINONHASTCA UM U3 CTaNbHOIO Kapkaca ¢ BHYTPEHHEN 0GLIMBKOW,
WM N3 MOHOJUTHOrO MK cBOPHOro >xene3obeToHa. dopma BbITsHKHON BalHM MoXeT ObiTb
rMnepbonmMyYeckorn, KOHMYECKOW UNM nNupaMupansHon. BeiTskHble 6allHWM M3 MOHOMUTHOrO
xenesobeToHa CTPOSATCA, Kak NpaBuo, runepbonuyeckor opmbl — Hanbonee paumoHanb-
HOW B a3pOANHAMUYECKOM U S3KOHOMUYECKOM OTHOLLIEHUSIX.

Mo ycnoeusiM NpefoTBpaLleHNs pa3pyLUeHUs KOHCTPYKLMOHHBIX Matepuanoe Temne-
paTypa BoAbl, NOCTYMaIOLWEN Ha rPaavpHn, He JOIDKHE, Kak npasuno, npesbiwars 60 °C. Mpu
TemnepaTtype nocTtynarowen soabl Bbiwe 60 °C NPUMEHSIOTA 3alUTHbIE MOKPLITUA KOH-
CTPYKLMI UNn cneupanbHbie TePMOYCTONYMBLIE MaTepuarbl.

Mpy NpUMEHEHMN GalleHHbIX rpaaupPeH B paoHax ¢ CypoBbIMU 3VMHMMU YCHOBUSIMA
aKCnnyaTauust Ux 3aTpyaHAEeTCs M3-3a BO3MOXHOCTU oBMep3aHusi. Bo nsbexanve obnepe-
HEHWST KOHCTPYKLMIA rpagupeH Npu oTpuuaTensHOM TeMnepaType Hapy»KHOro Bosgyxa Heob-
XOAVMO MOALEPXMBaTb TEMMEpaTypy OXNaXAeHHOM BoAbl He Hke ypoeHsA 10 °C — 12 °C.
Kpome Toro, Bo3gyxoBxogHble OkHa 060pyayroTCa WmMTaMmn (MOBOPOTHBIMW, HABECHBIMU UM
LWaHAOPHBLIMK) ANSt PEryNMPOBaHNS BXOAALLEro B rpajvpHi0 BO34yxa B 3VMHWA NEpuoA.
Mo nepumeTpy HallHM Ha YPOBHE Bepxa BO3[YXOBXOLHOrO OKHa MOXET ObITb YIOXeEH Konb-
LesoW TpyBonposog C ropsven Bogon. Kpome Toro, Ans yCroBuM 3MMHEN SKChnyaTtaumm
BO3MOXHO MPUMEHEHMWE MPEeLBapUTENbHOrO Harpesa Un LMPKYNSUMM OXnaxaarowero Bo3s-

ayxa.
Cuctema pacnpegeneHus Bogbl

Boga 13 TennooOMeEHHVKa NOCTYNAeT B rPagupHI0 Yepes cneunanbHyr cUcTemy Bo-

aopacripegeneHns. Ee uenb — yBennueHne nowaan KOHTaKTa UMPKYNALUMOHHOW BOAbI C
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BO34YXOM. [lns 3TOro cuctema Bogopacnpenenenus cosgaeT menkue kannu. OgHopoaHOCTb
pacnpefeneHnsl yBennmyMBaeT MHTEHCUBHOCTb TennoobmeHa. ECnv Hy>KHO NOHWU3WUTL NPOMU3-
BOAWTENBHOCTb CUCTEMBI OXNEXKAEHNS BO3MOXHO OTKIFOYEHNE YacTu CUCTEMBI BOgopacrnpe-
AeneHus.

OnbIT NpMeHeHWs BpblaranbHeIX MPagnPeH BMECTO IPagupeH C NNEHOYHbIM OpPOCU-
Tenem rnokasan, YTo Mpv Hamnope LMpKYNALMOHHON BOAk! ¥ conn 5—6 M BOA. CT. Hepooxna-
xaeHne sogbl coctaenseT 3 °C — 4 °C npu BCex Npoumx paeHbIX ycnosusx. Mpu atom nme-
€T MeCTO Takke OOIbLUON BLIHOC MEMKMX Kamnene BOAbl BMECTE C BbIXOAAWMMU U3 BalueH
notokamu Bo3gyxa. MocnegHee orpaHMYMBaeT BO3MOXHOCTb MOBLILLEHWS Hamopa conn u
CBSi3aHO C HEOOXOAMMOCTLHO YCTAHOBKM BOLOYIAaBMMBAIOLLMX YCTPOUCTB.

BopopacnpegenurensHoe YCTPOUCTBO OalleHHbIX rPagvpeH BbINOMHSAETCA Hanop-
HbiM. MaructpanbHble TpyObl BOAOPACTPEAENUTENBHOMO YCTPOUCTBA — CTanbHble. OTBETB-
NeHus oT maructpaneHbix Tpy6 (paboune Tpybbl) MOryT GbiTh acbecToLeMeHTHbIMK, NnacT-
MaccoBbIMW N cTanbHbIMU. Ha oTBeTBREHMsX TPyD ycTaHaBnuBaroTCA pasbpbisrMBatoye
nnactmaccoBble conna. BogopacnpeaenutensHoe yCTPOUCTBO paccunTbiBaeTC Tak, YTobbl
obecneuvBaTb HopMarnbHyto paboTy rpagupeH B LUMPOKOM fuanasoHe YAenbHbIX rMapaBnu-

YECKMX Harpy3oK.
Opocutenb

Opocutene — BaxHas 4acTb OTKPbITOM UCMApUTENbHOW rpagupHK, cosgarowast no-
BEPXHOCTb KOHTakTa Ans TennoobMmeHa mexxay BOLOW M BO3AyxXOM. B 3aBUCMMOCTM OT KOH-
CTPYKLMN OPOCUTENBHOTO YCTPOMCTBaA U crocoba, KOTOpbIM AOCTUraeTcsl yBenudeHue mno-
BEPXHOCTU COMPUKOCHOBEHWS BOAbI C BO3LYXOM M TUMOM MPUMEHSIEMOrO OpocuTens, rpa-
AVPHM NOApasfensloTca Ha MNeHOuYHble, KanenbHble, KOMOWHWUPOBAHHLIE KanenbHO-
NNeHouHble U BpbiranbHble.

Kaxxabi 13 ykazaHHbIX BUAOB rpasupeH MOXET UMETb pasHOOOpasHble KOHCTPYKLUMN
OTAENMbHbIX 3NEMEHTOB OPOCUTENBHOMO YCTPOWUCTBA, OTNNYATLCA UX pasMepamu, paccTos-
HUAMW MEXAY HUMU N MOXET ObITb BbINOMHEH U3 Pa3nnyHbIX MaTepuaros.

Hanbonee cywecTBeHHBIMN XapakTepUCTUKaMK, KOTOpble HEOBXOAWMO Y4YUTbIBaTb
npu BeIGOpPE OpocuTEnen, ABNAKTCA CTOMMOCTb, CTabUNbHOCTb OXNaXKAALWMX NapamMeTpos,
aspoavHaMnyeckoe ConpoTUBNEHNE, YCTOMUMBOCTL k BroobpacTtaHuio, cpok cnybbl opocu-
Tens, PEMOHTONPUro4HOCTb, NOXapobe3onacHOCTb.

B 6pbi3ranbHbIx FpagupHAX OpOCUTENb OTCYTCTBYET. YBENUUYEHUe MOBEPXHOCTM Ten-

noobmeHa AocTUraeTcs 3a cYeT pas3bpblarMBaHNs BoAbl. ITU rpagmpHn meHee addeKTUBHbI
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Mo CpPaBHEHWIO NMNEHOYHbIMU U KanernbHbIMK, TaK Kak Nnowaib KOHTakTa BoAbl U BO3ayXa B
HUX MEHbLLIE.

MneHouHsIn opocuTens OBbIMHO COCTOUT U3 MIIOTHO YMaKOBaHHbLIX FOPUPOBaHHBIX
BEPTUKASBHBIX JIMCTOB UMW NIMCTOB M3 OpraHWYeckux matepuanos, KoTopble nobyxaaloT Bo-
Ly CTeKaTb BHW3 B BUAE TOHKOW MIEHKU. DTOT OPOCUTENL OYeHb 3EMEKTUBEH U MOXET UC-
nonb30BaThbCA ANA 60MLLUNMHCTBE NPUMEHEHMIA.

KanenkeHbIN opocuTenb NPUMEHAETCA B Pa3nMYHbIX KOHCTPYKLMAX U MOXET ObiTb cae-
NaH 13 MHOXecTBa MaTtepuanos. KaneneHbin opocuTens MMEET HaMHOro Bonee HU3KyHo ag-
PEKTUBHOCTB, YEM NIEHOYHBIA, HO UCMONL3YETCS B CUTYaUusX, rAe BoAa 3arpsisHeHa v npu
3TOM Yy NJIEHOYHOro opocuTens MoryT ObiTe Npobnemsl n3-3a 3arpsisHEHNss NoBepxHocTu. Ec-
N COAEPXKaHNe B3BELUEHHbIX BELLECTBa BbICOKO, TO MCMOMb3YITCH Takke LIEMEHTHOBOOK-
HUCTbIE NNUTBI.

KomBuH1poBaHHble KanenbHO-MMeHOUHbIE OPOCUTENM UMEIOT AOCTaTOYHO BbICOKUE
XapakTepUCTUKN 3PPEKTMBHOCTH, NPU STOM OCTaBasiCb YCTOMUMBLIMM K 3arpsi3HEHUIO.

YaenbHas rugpaBnuyeckan Harpyska Ha rpagupHu onpeaensieTcsi TEXHONMOrM4YecKuMm
pacyeTamu B 3aBUCMMOCTM OT pacyeTHbIX NapamMeTPoB aTMOCKHEPHOro BO3ayxa npu 3afaH-
HOM npoueHTe oBecneyeHHocT, TpebyeMbix NepenajoB TEMMepaTypbl BOAbI, PACYETHbIX
TeMnepaTyp OXNaXAEHHOW BOAbI U BbIOPaAHHOIO BUAA M KOHCTPYKLMW rpaavpeH.

Opr1eHTNPOBOYHO ANS rPaavpeH, pacrnonoXeHHbIX B cpeaHen nonoce Poccuu, yaens-
Has rMapaBnuyeckas Harpyaka pasHa, M3/(M2-4), npu opocuTene:

- MNeHoYHOM 8-12

- kanernsHoM 6—10

- 6pbl3ransHom 5-6

Mpu Hanuuum B 060POTHOM BOAE B3BECEN B COYETAHNM C Macnamn U HeTENPOAYK-
Tamu, obpasyrolmx Ha aNeMeHTax OpoCUTENs TPYAHOYAANSEMbIE OTIIOKEHUS, PEKOMEHAY-
€TCH NPUMEHSTb rpaavpHN Gpbi3ranbHOro Tuna. Takoro e Tuna rpagupHU pekoMeHayeTcA
NPUMEHSITL MPYU BO3MOXHOCTU BblAeneHusi na 06opoTHOM Boabl kapboHaTa kanbums B Buae
HaKWNWM Ha anemMeHTax opocuTens B GoNbLUMX KONUYECTBaX, YrpoXatoLLmx ero obpyLueHneM.

Opocutenu BalleHHbIX rpagupeH B HacTosILLee BpeMs, Kak NpaBuo, U3roTaBnmnsaroT-
€Sl U3 pasnMuHbIX MIacTMacc: NONUNPOoNUIeHa, NONMBUHUNXIIOPUAA, NONU3TUNEHA BbICOKON
NMOTHOCTU, PasnNUYHbIX CTEKNOMNacTMkoB U Ap. OTHOCUTENbHBIE NMPEMMYLLECTBA N3roToBNe-
HWS1 OPOCUTENEN U3 MIIACTMAace 3aKIoYaTCs B BbICOKOW NPOYHOCTU U AONTOBEYHOCTU, Ma-
JIOM yAernbHOM BeCe, HM3KOM aspOAVMHAMUYECKOM COMPOTUBMEHUM, BOSMOXHOCTU U3roTOB-
NEHMA cambix pa3HoobpasHbix KOHMUrypaumi, npeaHa3HaveHHbIX A5t paboTbl B KOHKPETHbIX

yCnoBusiX.
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Mo paHee AeiicTBOBABLUMM CTPOUTE/IbHBIM NpaBWIaM OpOCUTENb U3roTaBnvBancs u3
MAOCKNX WM BOSTHACTbIX ac6eCcTOLEMEHTHbIX IMCTOB B OAVH WK ABa fpyca, a Takke us ge-
peBsiHHbIX 6/10K0B. 0O3TOMY A0CTATOMHO MHOIO AeiCTBYHOLUX rPafvpeH UMEIT Taky KOH-

CTpyKUMIO.

PucyHok 2.8 — B/10K COBPEMEHHOrO Kare/ibHO-M/IEHOYHOro opocuTess
Kanneynosutesb (BOA0Y/I0BUTENL, CEMapaTop KanesibHOro yHoca)

[na 3aKkoHomMuM BOAbl Bbille CUCTEMbl BogopacnpefesieHns yctaHaBnMBalOT Kanne-
yNoBuTENU, KOTOpblE MPEMATCTBYIOT TOMY, YTOObl BOASHbIE Kanin YHOCW/IUCb W3 TPafupHu
NOTOKOM BO3ayxa. KanenbHble notepu 6e3 kanjeynoBuTens B 3aBUCMMOCTW OT AaBrieHus
BOAbl B BOJoOpacnpefeniMTenbHoOl cucteme moryT coctaenaTtb oT 0,5 go 1,5 % uupkynauyu-
OHHOro pacxopga. [lpyn ycTaHOBKe KamnneynoBuTena 3TW notepu cHuxawTtca go 0,01 % —
0,05 %. Mo pesynbTaTam onpoca cpefHee 3HayeHue noTepb BOAblI C yHocom no MCO c 6a-
WEHHbIMY “CcnapuTesibHbIMK rpagnpHsammn coctasunno 0,43 % (ot 0,01 % go 1,5 %).

B HacToswee Bpemsa cenapartopbl YHOCA BbINOMHAITCA, Kak NpaBuio, U3 CUHTeTuYe-
CKMX Ms1iacTMacc W BbIMOJIHAIOTCA Takum 06pa3om, 4Tob6bl co3faBaTtb MUHMMasIbHOE aspoau-

HaMunyeckoe conpoTus/ieHKne.
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Cpok cnyxbbl nnacTMaccoBOro BOAOYNOBUTENS cocTasnsieT okono 25 net. PaHee
KanneyrnoBuTENM U3roTaBnNMBaniCb Takke U3 aHTUCEMNTUPOBAHHBIX AePEBAHHbIX 3EeMEHTOB
CO CPOKOM Cry6bl He Bonee 5 ner.

Kanneynosurenun ycraHaeBnvearoT Ha pacctosHum okono 0,5-2 M Hap Bogopacnpeae-
NMTenbHbIMK cuctemamun. CKOPOCTb ABWXEHWUSI BO34yXa B CTBOPE MNepeq KanneynoButenem
He cnegyeT npuHuMaTb Bonee 3 M/C BO n3bexaHne 3Ha4UTENbHOro MOBbLILLEHUS] YHOCA Ka-
nenk.

MprvMeHeHVe B BOAHBIX CUCTEMAaX OXNaXAEHUS TOKCUYHBIX MHIMOUTOPOR KOPPO3un, a
TaKKe UCMOMNb30BaHME CTOYHbIX BOA B Ka4yecTBe NOAMUTKU B CUCTEMbI OOOPOTHOrO BOAO-
CcHabXeHnsi HaknaabIBaeT OrPaHNYEHUsI Ha BENWYMHY BbIHOCA KarnenbHOW Briara U3 rpagu-
peH, Tak Kak B aTMOCEpPHOM BO3AyXe B paioHe rpagupeH obpasyolmecs aspo3onn MoryT
coaepxaTb BpefHble BelecTBa B HEAOMYCTUMbIX KOHLUEHTpauusix. B cBasm ¢ atum acdek-
TMBHas paboTa KanneynoBUTENEN CTaHOBUTCH OCOGEHHO BaXKHOW.

balleHHble rpagupHM MOryT OCHaLWaTbCs BCMOMOraTernbHbIMA  BEHTUNATOPaMU
(puc. 2.11), koTopble obecneunBaloT BO3AYLUHBLIA MOTOK MPU HEGNAaronpusTHLIX YCIOBUSIX
BbICOKMX TEMMEPATYp HapYXHOro BO3Ayxa, Npy HEOOXOAUMOCTU KPaTKOBPEMEHHOIO YBENU-

YEHUS MPOU3BOAUTENBHOCTU MPaAVPHM.
O6nacTb 1 orpaHUYeHUsA NPUMEHEeHUs

BalleHHbIe ncnapuTenbHble rpaavpHU UMEIOT CIIeAYIOLLIME XapaKTEPUCTUKKN, onpeae-
nsowpe nx obnacte NPUMEHEHS:

- NHBECTULIMOHHbIE 3aTpaTbl BbICOKA MPU OTHOCUTENBHO HU3KUX 3KCMIyaTaLMOHHbIX
3aTparax;

- 3HauuTenbHas BbicoTa (40-100 M) MOXeT cosfaBaThb MPEnATCTBME AN aBUaLmK,
paanoBonH;

-3a CYET OTCYTCTBUS BEHTUNATOPOB OTHOCUTENMBHO HU3KOE MnoTpebrneHne anekTpo-
3Hepruu;

- 06bIYHO MpUMEHSIETCA ANA OTBOAA TEMIOBOW MoLwHocTu Bonee 200 MBT, ans kpyn-
HbIX TEXHOMOMMYECKNX YCTAHOBOK, TaKMX KaK 3MNEeKTPOCTaHLMN NN KPYNHbIE XMMUYECKMEe 3a-
BOAbI;

- ucnapuTenbHble rpaguMpHu obecneumBatoT Gonee rrnybokoe oxnaxpeHue BoAbl Mo
CpaBHEHWIO C BO3AYLUHBIMU PaanaToOpHbIMU U MOTYT ObITb BbINOMHEHbI N3 Gonee paelueBbix

MaTepmnanos.

53



NUTC 20-2016

PuUcyHOK 2.9 — BalleHHas rpagupHa ¢ eCTeCTBEHHOW BEHTUNALMENR U NPOTUBOTOUHBIM

OBUXEHMEM MOTOKOB BoAbl 1 Bo3gyxa ([9])
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PucyHok 2.10 — BalleHHas rpagvpHsl C eCTECTBEHHOI BEHTUISLMEN 1
nepekpecTHbIMY NoToKaMu BoAb! 1 Bo3ayxa ([9])

2.3.2 BeHTUNIATOPHbIE UCnapuUTesibHble rpagaupHn

BEHTUNATOPHbIE MCMApUTeNibHble TPaaMpPHM MPUMEHSIIOTCS B CUCTeMax 060pOTHOro
BOZOCHaGXeHns, TPebyloLmx YCTONUYMBOrO M TYy60KOTO OXNaXAEeHUA BOAbl, NPU BbICOKUX
YAENbHbIX TMAPABANYECKUX U TEMIOBbIX HArpyskax, npu Heo6X0oAMMOCTU COKPALLeHWUss 06b-
eMa CTPOWUTENIbHbIX paboT, MaHEeBPEHHOro PEeryMpoBaHnsi TemMnepaTypbl OX/TaXAEHHONR Bo-

[bl CpeAcTBaMK aBTOMATH3ALMN.
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KoHcTpykuus

TexHonornyeckas cxema BEHTUNATOPHOW rpagmpHM BKMHOYAET CneayrolmMe OCHOBHbIE
3anemMeHTbl: 060Mno4Ky (KOpMyC), COCTOSLLYI U3 Kapkaca, obLUMTOro NIMCTOBBIM MatepuarnomMm,
BOAOPAaCNpefennTensHOEe YCTPOMCTBO, OPOCUTEMb, KanneynosuTenb, BOAOCOOPHbIN Gac-
CeWH, NofBOASLIME M OTBOASALLME TPYOONPOBOALI M BEHTUNATOPHYHO YCTaHOBKY.

WcnaputenbHble rpagupHA C NPUHYAUTENBHON TArOM NPUMEHSIIOTCA B BUAE pasnvy-
HbIX KOHCTPYKUMA. B aTnX rpafnpHSaxX NPUMEHSIETCA WMpoKoe pasHoobpasve marepuarnos B
3aBMCMMOCTM OT pasMepa u Tuna, a Takke TpeboBaHNM OTHOCUTENBEHO 3aHMMaeMOon nnoLla-
Au, cpoka cnyx6bl U KanuTanoenoxeHun. KpynHele rpagupHM MoryT 6bimb MOCTPOEHbI U3 Xe-
nesobetoHa, Gonee Menkve — rnaeHbIM 06Pa3oM N3 CUHTETUYECKMX MaTtepuanos, CTanbHbIX
JINCTOB, CTanbHbIX KOHCTPYKUMA. Taikke BO3MOXHO WCMONb3OBaHWE MOAYISIbHON CUCTEMBI,
T. €. HECKOIbKMX NapannernsHO NOAKIIOYEHHbIX rpagnupeH B oqHOM kopriyce. B atom cniyvae
CUCTEMY MOXHO SKCMyaTupoBaTb CaMbiM 3KOHOMUYHBIM CNOCOOOM, BBOASA B SKCMMyaTaumio
YacTb 3MEMEHTOB B 3aBMCUMOCTM OT BHELLHWUX YCNOBUIN N 06bema OTBOAMMOrO Tenna.

YCTPOMCTBO CUCTEM pacnpeaeneHns Boabl, OPOCUTENEN N KanneynoButenen MoryT
HE3HaYUTENBbHO OTINYATBLCS OT @HANOMMYHBIX CUCTEM B FPaanpPHSAX C ECTECTBEHHOMW TArON, HO

MPVHLMMLI X PaBoTkl OLHA U T Xe.
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PucyHok 2.11 — BalleHHas rpagupHs C eCTECTBEHHONM BEHTUMSLMER 1
BCnomoraresibHbIMy BeHTUnATopamu ([9])

BeHTnatopbl

BEHTUNSATOPbI  UCMOMb3YIOTCA B TPagupHAX A8 CO34aHWsl BO3AYLUHOTO MOTOKA.
B 3aBMCMMOCTM OT Tpe6oBaHUii BEHTUNATOPLI MMET Pas3nnyHblii AuameTp, pasmepbl fona-
TOK U pacnosioxeHue. 18 nNpuBoAa BEHTUIATOPOB BO3MOXHO MPUMEHEHWE OAHO- WKW MHO-
FOCKOPOCTHbIX [BUratesieid, noebllaOWMX MaHeBpeHHocTb MCO. Bbl6op Tvna BeHTUNATopa
W anekTpogBurateneit ans ux NpuBoaa BAWSIET HA NOTPE6eHNe aNEKTPOSHEPTMK 1 YpOBeHb
lwyma rpagvpHu. B 3aBUCMMOCTU OT MecTa YCTaHOBKW BEHTUNATOPOB (Ha BXOAE WM BbIXO4e
BO3AYLIHOTO TpakTa rpajvpeH) pasnuyaloT rpagvpHu, paboTtarolme nog HagdyBOM U Mo
paspexeHnem.

MpafupHU C NPUHYOUTENBHON TArO O06LIYHO WCMOML3YIOTCS TaM, T4Ee MECTHbIE YC/o-

BUS OrpaHN4MBalOT BbICOTY COOpyxeHuin MCO.
BeHTUNATOpHbIE TPAAUPHN NOA HAAAYBOM

XapakTepucTukn rpagupHu nog HagayBoM:
- BEHTUNIATOP pacnofiaraeTcs BHU3Y rPagvpHU 1 NpoTasKMBaEeT BO3MyX Yepes Hee;

- TennoBsas NpPon3BoANTENIBHOCTb MOXET U3MEHATbCA CTyneH4YaTo Ui HenpepbiBHO;
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- MPUMEHSIFOTCA FPaavpPHA C OLHUM Y MHOTUMUW BEHTUATOPaMU;

- ANA pasMeLleHns rpagupHn TpebyeTca MeHbluasi nnowagb, YemM ANs rpagupHn ¢
€©CTEeCTBEHHOW TArou;

- MCMONb3YHT BCTPEYHbIE NOTOKM BOAbI 1 BO3ayxa (MPOTUBOTOK);

- MOXET Haxo4WTb LUMPOKOe pasHoobpasane npuMeHeHui: 6onblUMX NOTOKOB OTBOAM-
Moro Tenna, Ans 6a3oBoM 1 NUKOBOW HarpysKu;

- MOXET NPUMEHATLCA ANS OTBELEHUs TEnnoBon MowHocTn oT meHee 100 kBT go 6o-
nee 100 MBT;

- KaNUTanoBNOXEHWS HKE MO CPABHEHMIO C rPaaupHSIMKU C ECTECTBEHHOW TATOW,

- MpX UCMOMb30BaHUN rpagupeH C MPUHYAWUTENbHOW TAroW LOMMKHbI cobnropaTtsca

orpaHun4eHunA OTHOCUTEenNbHO LWyMa.

1 — aucbdysop; 2 — BeHTUNATOP; 3 — Kanneynosutens, 4 —
BOAOpacnpeaenurenbHas cuctema; 5 — opocntenbHoe yCTpONCTBO; 6 —
BO3YXOHaMNPaBnsoOLWMA KO3bIPEK; 7 — BO3[YyXOBXOAHbIE OKHA; 8 —

BO3AyxopacrnpeaenuTenbHoe NpoCcTpPaHCTBO; 9 — nepenveHomn Boaosos,; 10 —
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rpsisesou BOZoBog; 11 — Bogoc6opHbIn 6acceliH; 12 — BeTposas neperopogka; 13 —

OTBOASALLMIA BOAOBOA; 14 — nogBoAALIMIA BOAOBOS,

PucyHok 2.12 — Cxema BEHTUNSTOPHOW NPOTMBOTOYHOW rpaguphm ([10])

7
N 1] s

-

é

1 — anddysop; 2 — BeHTUNATOP; 3 — NogBOAALLMIA BOAOBOA, 4 —
BOJOpacnpeenvTenbHasa cucrema; 5 — kanneynouTtens; 6 — opocuTenbHoe
YCTPOWUCTBO; 7 — >xantosn; 8 — Bo0cOopHbIN 6acceiH; 9 — oTBOAALMIA BOAOBOA;

10 — nepenvBHOW BOAOBOA

PucyHok 2.13 — Cxema nonepeyHonoTOMHOW rpagupHU ¢ oTcacbiBaHWeM BO3ayxa

BeHTUnsaTopom ([10])
O6nacTtu 1 orpaHuyeHus ansi NpUMeHeHus

BeHTunaTopHele rpagnpHn obecneumnsarot 6onee rnybokoe oxnaxneHue BOAbl, YeEM
oxnagurenun apyriux Tunos. OHM NO3BONAIOT TaKkKe OCYLLECTBUTL PErynMpoBaHne Temnepa-
TYPbl OXNaXAEHHOWN BOAbI 38 CYET OTKITHOYEHUS! OTAENbHbIX BEHTUIATOPOB UM U3MEHEHUS
4YacToTbl UX BpaleHus. NpMMeHeHNe BEHTUMSATOPHbLIX FpaaMpeH MOXeT ObiTb 3KOHOMUYECKU
LenecoobpasHo B criyyasx, Korga CToMMOCTb AOMOSHUTENBHO BblpaboTaHHOW 3MeKTpoCTaH-
UMern SHeprnm, cBa3aHHOW ¢ Bonee HU3KMMKU TemnepaTypami oxnakneHHoW Bogbl, Gonblue
CTOMMOCTW SHEPruu, 3aTpadvBaemon BEHTUNATOpaMK. Ha BEHTMNATOPHbIE rpagupHU Aonyc-

KaeTcsa yaenbHas Tennosas Harpyska 335-419 MDx/(m2-4) [80—100 Thic. kkan/(M2-4)] n BbI-
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Wwe, Ha 6GalweHHble, B 3aBMCMMOCTU OT BbICOTbI GallHn, — yaenbHas Harpyska 251—
419 MIx/(m?-4) [60-100 Toic. kkan/(m2-u)]. Ha aTMocepHble rpaampHn LONyCKaeTes yaemnb-
Has TennoBas Harpyaka 29,3-62,6 MIx/(M2-y) [7=15 TbiC. Kkan/(M2-u)].

ObLme XxapaKkTepUCTUKN BEHTUNATOPHBIX UCMAPUTENbHBIX FPaaupeH, 3HauduMble Ans
obnacTu ux NPUMEHEHUS:

- OTHOCUTENBHO MPOCTas KOHCTPYKLUMSA (FOTOBble 3M1EMEHTbI, BO3MOXHa 3aBoAcKas
cbopka);

- pa3Mep rpagunpHN orpaHuyeH, TPeBYeT MeHbLLIE MeCcTa, YeM FpaaupHN C eCTECTBEH-
HOW TArom;

- NMPOV3BOAUTENBHOCTE CUCTEMbI OXNAXAEHUS MOXET OblTb KONMYECTBO MPUMEHsIe-
MbIX CEKLIMOHHBIX MPaaunpeH;

- npsimoe noTpebneHne sHEPTUM CHUTABTCH HUSKUM,;

- MCMONb3yeTCs AN pasnuyHbIX TUMNOB Harpy3oK: NUKOBbIX 1 6a30BbIX;

- IPUMEHAETCA ANA MOLHOCTM oTBoAMMOro Tenna ot 100 MBT v Bbiwe;

- KanUTarnoBMNOXEHUA OTHOCUTEMNbHO HWU3KWM MO CPaBHEHUIO C TPagMpPHSAMU C ecTe-
CTBEHHOW THArowm;

- MPU UCMOMb30BaHUM UCMAPUTENBHBIX FPaaUPEH C MPUHYAUTENBHON TAFOM AOSKHbI

YYMTbIBATLCH OrPaHNYEHNS OTHOCUTENBHO LWyMa.
2.3.3 DKEeKUNOHHbIe rpagupHU

KEKLMOHHbBIE rPaanpHN MOTyT paccMaTpuBaTbCA B KA4YeCTBE anbTepHaTVBbl BEHTU-
NATOPHBLIM U BaLLeHHbIM NCNapUTENbHBIM rPAANPHAM. VX OCHOBHOE OTNNYME 3aKknoYaeTcs B
TOM, 4YTO ANA co3faHNA NOTOKa BO3AyXa B KEKUMOHHbLIX rpagunpHAxX ncnonb3yetca asneHue
FKEKUMMN BO3AYyXa NOTOKOM BOAblI BMeCTO BalleH U BEeHTUNATOPOB. [N 3TOro MCNosb3ytoTcs
creyyanbHble BKEKUMOHHbIE POPCYHKM B COBOKYMHOCTM C HanpaBnsioLMMK yCTPONCTBaMM
ANt BOAO-BO3AYLLUHbIX NOTOKOB.

flBNeHne XeKUMn 3aKniovaeTcn B Nepefade Yactu KUHETUYECKOW SHepPrnn OT cpefp,
ABWXKyLLasica ¢ BorbLUOW CKOPOCTLIO, K cpeae ¢ Bonee H13kon CkopocTbio. B npouecce cve-
LLEHNA ABYX CPej MPOUCXOAUT BbipaBHMBAHWE UX ckOpocTen. B cniyyae axeKkumoHHOM rpa-

JIMPHM SXEKTUPYIOLLIEN CPEAON ABNAETCS LMPKYNALMOHHASA BOAA, SKEKTVPYEMON — BO3LYX.

60



NTC 20-2016

1— Bopgocnus;

2 — nnowagka TexHosioruyeckas;

3 — KaHa/1 9KEKUMNOHHBIN;

4 — KanneynoBuTensb;

5 — koHcpy30p;

6 — anddysop;

7, 8— orpaHuyeHus kopnyca v BETPOBbIX NMeperoponok;
9 — ABepb;

10 — 6acceiiH gnsa cb6opa oxnaxneHHON BOAbI;
11 — niowagka BepxHas,

12, 13, 14 — necTHUUbI,

15 — BogopacnpegenntesnbHasa cuctema
PucyHok 2.14 — Tpumep KOHCTPYKLMUN XKEKLMOHHOW rpagnpHn?d

KEKLMOHHas rpagypHs pa6oTaeT cineayowym o6pasoM: Mo KOSIEeKTOpY LMPKYIsaUm-
OHHasi BO/la NOJAETCH K IKEKLMOHHLIM (POPCYHKAM 1 PacnbiSeTcs UMU B 3XKEKLMOHHbIE Ka-
Haslbl cneuvanbHol oopMbl. CMeLLBasicb C BO3AyXOM, UMPKY/SLMOHHAA BOAA OXNaxXAaeT-

CA N CaMOTEKOM NnocTtynaeT B NPUEMHYIO €MKOCTb.

2 Mo matepuanam HM® «Mynbcap», r. Benuknii Hoeropoga.
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PucyHok 2.15 — KonnekTop LMpKy/ISILMOHHON BOAbl C (DOPCYHKaMM SHKEKLIMOHHOM
rpagupH1d

MpuMeHseMble KOHCTPYKLMN 3XKEKUMOHHbIX FpagypeH pasnuyaloTcs UX Npou3BOAu-
TeNbHOCTbIO, HanpaB/eHNEM BOAO0-BO34YLLUHbIX MOTOKOB, KOMIMYECTBOM W KOHCTPYKUVMeER dop-
CYHOK. Bo3ayxoBbIxogHas LiaxTa rpagvpHU OCHaLLaeTcs KanieysioBuTenem.

[ns CHWXeHns aspoAmHamMmyecKoro ConpoTMBAEHUS MPOTOYHONM YacTu rpagupHA Bbl-
X/I0MHOM KaHan umeeT KOHMY30pHO-ANDdY30pHYH0 hopMmy.

B kauecTBe NpenMyLLEeCTB KEKLMOHHbIX rpagupeH nepen BEeHTUIATOPHbIMKU OTMeua-
1OT:

- TemnepaTtypa OX/naxAeHHoW Bogbl Ha 2 °C — 3 °C Bbllle TemnepaTypbl MOKPOro
TepMoMeTpa;

- MPV NPaBUIbHOM MPOEKTUPOBAHUN TOAO0BbIE 3aTPATbl 3/IEKTPOIHEPTUN IKEKLNOHHOW
rpagvpHei conocTaBnMbl C 3aTpaTaMu BEHTUIATOPHON rpagupHu;

- NPOU3BOAUTENBHOCTL 3XEKLMOHHbIX rpagvpeH A0CTaTO4HO JIerko perynuposaTb
NpOn3BOAMTENBHOCTLI0O HACOCHOTO 060pyAOBaHUS, WU3MEHSA TENIOCbeM rPajupHU B 3aBU-
CMMOCTV OT TEMN/I0BOWN Harpy3kM 1 napameTpoB aTMOCHEPHOro Bo3dyxa. Bo3moxHa opraHu-
3auua aBTOMAaTUYECKOro perynupoBaHus. [Mpy 3TOM MOXeT ObiTb MNoslydeHa 3HauuTelb-

Hasi, % 00 50 %, 3KOHOMUS 3NEKTPOIHEPTMN, NOTPEBNAEMOIF rpaanpHeit;

3 Mo matepuranam K «HoBble TEXHONOTN.
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- NOTepu UMPKYNSALUOHHON BOAbl COOTBETCTBYIOT MOTEPAM BEHTUNATOPHbLIX FPagvpeH:
Ha KanenbHbIi yHOC — 0,01 %, Ha ucnapeHme — 1 % Ha kaxgable 5 °C oxaxaeHus;

- HeTpeboBaTENbHOCTbL K KA4ecCTBY LUPKYASLMOHHON BOAbl, OTCYTCTBME OrpaHuYveHui
no TemnepaTtype BOZbl Ha BXofe, cTabuibHaa 3PeKTMBHOCTL paboTbl B N11060e Bpems ro-
Aa;

- 6onee HM3Kasi CTOMMOCTb M MPOCTOTa 3KCMyaTauumn 3XEKUWOHHbIX rpagupeH (anu-
TeNbHbIA TapaHTUAHbLIA CPOK CNYXObl (DOPCYHOK, OTCYTCTBME BEHTWUASATOPA, OPOCUTENS)
o6ecneynBalT eXerofHyo 3KOHOMUIO A1 NPesnpuaTUA Ha NPodUNaKTUYEeCKUX U PEMOHT-

HbIX paboTax. POPCYHKM MOTyT ounLaTbCcs 6e3 BbiBoAA rPafvpHU 13 aKCnIyaTauyuu.

KennEynodune/s

Hecylyiu MeTanmuueckvii kapkac
IkekTaph BajxHezo nosT
Konnetop BepxHero nosca

BUXNSA TeXHONOTMYECKas NNOLLA3KIA

IKeKTOpbI HU*Hera nosica

HInKian TexHonornyeckas n/uuienka

Konnetop Hibkiero nosica

KeneaoSeTnHwijj rpier-bi/l Gacceiin

PucyHoK 2.16 — MpuMep KOHCTPYKLMM KapPKACHOI 3XEKLMOHHOW rpaaupHN BbICOKOI

NMpon3BOANTENBHOCTINY)

Tabnmua 2.10 — OCHOBHbIE XapakTEPUCTUKM KEKLMOHHbBIX rpaampeH

MNokasarenb Ep.n3m. 3HayeHve

Pacxof UMpKyIsaLMOHHOW BoAbl  ThiC.M3M 0,005-50 n 6onee

4 o matepuanam K «HoBble TEXHOMOMN.

63



NTC 20-2016

Mokasatenb Eg.nam. 3HaveHue
Heobxoavmoe nabbitodHoe gas- |MMa (krc/cm?) 0,1-0,5 (1-5)
neHve BoAbI
PasHocTb Temnepatyp Boabl Ha |°C 8-10 n Bonee

BXo4e U BbiXxo4e 13 roaanpHn

(6e3 peumpkynayum)

MakcumaneHas rnybuHa oxna-  |°C 2-4
XASHWS (BENUYMHA NPEBbLILLEHWS
TemnepaTtypbl OXNaxaeHHoW Bo-
[bl HaJ TeMnepaTypor Bo3ayxa

Nno CMOYEHHOMY TEPMOMETPY)

MoTepwn BoAbI: % o 1
- Ha ncnapeHune o 0,01

- Ha KanneyHoc

YoenbHas anektpuyeckas Mo~ |kBT 0,175
HOCTb 3NeKTpoobopyLOBaHUS Ha
1 M3/4 NpoeKTHOro pacxoaa Lump-

KYNSILMOHHOM BOAbI

YaenbHble KanuTaneHble 3atpa- [TeiC. pyb 6-7
Thl Ha CTpOUTENLCTBO (Ha 1 M3/

NPOEKTHOW NPOM3BOANTENBHO-

cTn)
Cpok skcnnyaTtauum rog o 25
YposeHb Wwyma Ha ypoBHe Bo3- | AB po 75

[lYXOBXOAHOrO OKHa

OTmMmeyaeTcsl, UTo Npu yBenuueHun paboyero AaBneHns BoAbl PacxofHble Xapakrepu-
CTUKU 1 OXINaxKaatoLwas crocobHOCTb rpagmMpeH MOryT BbITb ynyyLlleHb!.

Bbinv npeacTtaeneHsl cooblyeHns 0 npumepax nepeobopyaoBaHns GalleHHbIX U BEH-
TUNSITOPHbIX MPAANPEH B 9KEKLIMOHHBIE FPaaVPHW.

baweHHas ncnaputenbHas rpagnpHsa KapranuHekon T3L, AO «OpeHbyprekan TIK» ¢
€CTECTBEHHOW TAroin 1 Nnowaabo opoLueHna 324 m2 (I 324-64-4) 6bina peKoHCTpyUpoBaHa
C 3aMEHOW BbITSHKHOW BalluHW U BHEAPEHVWEM SNEMEHTOB KEKUMOHHOW rpagupHu. Mpu pe-
KOHCTPYKUMM B KOHTYP rpaaupHun Gbin go6aBneH JOMnonHUTENbHBIA KOMMEKTOP C 3)KEKLOH-

HbIMU  (POPCYHKaAMK, PAaCrONIOKEHHLIMW NO  NEepUMETPY rPaaupHY, rpynna HacoCOoB-
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noebicuTenen, 3abupatomx Boay M3 BO3BpaTHOro Tpybonposoaa unm Hanpsmylo u3 Gac-
celiHa rpagupH/ U NOAAIOLMNX €€ Ha BKEKLMOHHBIN KONnekTop. B pesynbtate pekoHCTpyk-
uum Bbina rnoBbILLIEHa MPOEKTHAs MPOU3BOAMTENBHOCTL rpagnpHy ¢ 2800 fo 5300 M3/y, Ten-
nonpon3soauTensHocTb ¢ 27 po 59,5 MNkan/d, TemnepaTypHbIi nepenag sbipoc n 7 °C —
9°C ao 10 °C.

WmetoTcs NpMmepbl KOMMNAKTHBIX MKEKLMOHHbIX HalleHHbIX rpagvpeH BbICOKOW Npoun3-

BoguTensHOCTU oT 2000 M3/y n Bonee.
2.3.4 ATmochepHbIe rpagupHn

OTKpbITble aTMocdepHble rPagvpHUA UCMOMb3YOTCA MPEVMYLLECTBEHHO B CUCTEMAaX
OXNaXAEHNS C PacxofoM LMPKYNAUMOHHOW Boabl ot 10 4o 500 m3/u, npu yaensHou Tenrno-
BOW Harpyske 29,3-62,6 Mx/(M2-4) [7—15 Tbic. kkan/(M2-u)], oGecneumBas oxnaxgeHvne Bo-
bl Ha 5 °C — 10 °C. Mo ycnosusM HaAEXHOCTU OTBEAEHUSA TENSA OHN MPUMEHSIOTCA Ans
MPOMBILLINEHHBbIX YCTaHOBOK, AOMYCKaKWMX CHDKEHWE nogaum Boabl He 6onee 10 cyT, a ne-
pepbiB B nopadye BOAbl HA BPEMS BbIKMHOYEHUA MOBPEXAEHHBIX U BKHOYEHUS Pe3epBHbIX
3MNEMEHTOB UMM NPOBEAEHNA PEMOHTA, He Bonee Yem Ha 6 4. BoamoxHasi akcnnyaTaumoH-

Has Temneparypa HapyxHoro Bosgyxa — o -30 °C.
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Pucynok 17.16 AmoctepHast rpaaupHs ([10]):

1 — opocutens; 2, 3 — cucremsl pacnpegeneHus Boabl; 4 — BO3ayXoHanpaensoowme
xanoan; 5 — BogocOopHbIl Gaccelin.

ATMOCEpHbIE PAAMPHU MoryT oBecneunBaTh [4OCTATOYHO BbICOKYKO MPOU3BOAVI-
TEJIbHOCTb N0 OTBOAUMOMY Tensy, He TPeOyIOT 3aTpaT SMEeKTPO3HEPrM Ha Nogady Bo3fyxa,
XapaKTepu3yoTCst MPOCTOTOW CTPOMTENbHBLIX KOHCTPYKLMIA, YCIIOBWIA 3KCMTyaTaLmm U peMOH-
Ta. O4HaKO VX NMPUMEHEHWE OrpaHNYMBaETCs BOZMOXHOCTBI0 PasMELLEHNs! Ha MroLLaaKe,
c8060AHO NPOAYBAEMOW BETPOM, a Takke AOMYCTUMOCTBIO KPaTKOBPEMEHHOMO MOBbILLEHNS
TemnepaTypbl OXNaxaaeMon BoLbl B neprog craboro BeTpa Unm WTuns.

BbicoTa opocuTens OTKpbITOM KanensHOW rpagupHu npuHMMmaeTcs He Gonee 10 M, 3a-
HVMMaemasi nnowanb B nnaHe — a0 80 M2,

PacnpeaeneHve Bogbl NO NNOLWAAN OPOCUTENSA OCYLLECTBNAETCS B BUAE, Kak npaBsu-
No, ABYX30HHOW HaMNOPHOW TPyBYaTon CMCTEMBbI C BOAOPA3OPbI3rMBatoWwyMmn connamn. Bepx-
HSIS 30HA UCMOMb3YETCA B NETHUX YCIIOBUSX, HXKHSA — B 3UMHUX.

HanpaeneHue BeTpa B 3VMHWIA NEPUOA NO BOSMOXHOCTM AOMXHO oBecneynsats yHOC
NapoB 1 Kanenb Bofbl B CTOPOHY OT BM3KO pacnonoxeHHbIX COOPYXEHWA 1 Aopor.

3HauMMble 3KOMorMyYeckne 1 MPoYNe acrneKTbl aTMOChEPHbIX rPpaanpeH:

- OTHOCUTENBHO BbICOKWI YPOBEHb MOTEPE BOLbI C KamneyHOCOM, 3aBUCALLWIA OT CUMbI

BeTpa;
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- TpeboBaTenbHOCTL K OTCYTCTBUIO MPENSTCTBUAN ANS BETPa BOKPYr rpagvpHyA NpuBo-
IOWT K HeOOXOAUMOCTM OTBEAEHNS ANA rPaaNPHN AOCTATOYHO BonbLUOK Nnowaau;

- PN XMMUYECcKor 06paboTke LMPKyNAUMOHHOW BOALI BO3MOXHO 3arpsi3HEHNE MouBbI
BOKPYF rpaaupHu, XOTsi MNoLafb BO3MOXHOMO 3arpsi3HEHNA HEBENUKE,

- nageHne Kanesnb co3gaeT LuyMm;

- HA3KUN YPOBEHb 3KCMyaTauUOHHbIX U KanUTanbHbIX 3aTpar.
2.3.5 O60poTtHble NMCO ¢ BogoeMamMu-oxnagutTenamm

Mo HazHa4eHWIo, PacnomnOXKEHMIO N YCNOBUAM NUTaHNA BOAOEMbI-OXNaaUTENV pasje-
NATCH Ha cnegyoLwme rpynnbi:

- pycrnoBble BOAOXpaHUNMLLA Ha BOAOTOKAX;

- BOBOEMbI-OXNaaUTENN Ha ECTECTBEHHbIX 03epax U Npyaax;

- HalnMBHbIE UCKYCCTBEHHBIE MPYAbI, COOPY)XaeMble BHE BOAOTOKA, C NOAMUTKOW M3
BnvkanLnMx BOAHbIX OObEKTOB;

- OTCeYHble BOAOEMBI, NpeacTasnsiowme cobon Yactb NPUPOAHOro BoaHoro obvekra,
OTAEeNeHHoro ot Hero aamGon.

CBobGofHas NMoBepXHOCTb BOAOXPAHUNMULLIA-OXNAAUTENA HE BCA OAMHAKOBO 3ddpek-
TUBHO y4aCTByeT B OTAAYe Tenna, NOCTynarowero ¢ HarpeTor LUMpKynsaumoHHon sogon. Ko-
JNIMYECTBO Tenna, OTBOAUMOro C €4MHMLBI NIOLWAAM TOr0 UM UHOFO yyacTka MOBEPXHOCTU
BOAOXPaHUIULLA, 38BUCUT OT TEMMEepaTypbl BOAbI HA 3TOM y4vactke. Cxema umpkynauum B
BOAOXPAHUIULLE-OXMAAWNTENE ONPeaensaeTcs ero (GopMon, B3aMMHbBIM PACMONIOKEHNEM BO-
BOCOPOCHBIX Y BOJOMPUEMHBIX COOPYXEHWI, @ Takke CTpyepacnpeaenurernbHbiMK 1 CTpye-
HanpaensoLLYMN COOPYKEHNSMN.

Mpy NpoeKkTMPOBaHUN KPYMHbIX BOAOXPAHUMULL-OXNaauTenen ¢ rnybvHamm, goctura-
IOLLMMU AECSTKOB METPOB, U C 06beMamu BOAbl B COTHA MWUIITMOHOB KyBuyeckmx MeTpos
CcrnefyeT ydMTbiBaTh, YTO KPOME rPaAMEeHTHBIX TEYEHWUI, BbI3bIBAEMbIX COPOCOM LMPKYNaLm-
OHHOro pacxofa W MOCTYMNEHNEM PEYHOW BOAbI, B BOAOXPAHUINLLAX MMEKT MECTO Taioke
BETPOBbIE, MNOTHOCTHbIE M KOMNEHCALMOHHbIE TEYEHMS.

BeTpoBble Te4eHUSI NPUBOAST K CrOHY BOAbLI OT MNOABETPEHHOW CTOPOHBI BOAOEMa U K
HaroHy ee y HaBEeTPEHHOW CTOPOHbI. BO3HMKarOWMA NpyY S3TOM rOPU3OHTamNbHbLIA rpagueHT
JAaBNeHWs, HanpaeneHHbI B CTOPOHY, MPOTMBOMONOXHYHO BETPY, BbI3LIBAET OAWH U3 BUAOB
rNyBUHHBIX KOMMEHCALMOHHBIX TEYEHUIA.

M3BecTHO, 4TO BOJA MMEET MakCcMMarbHyto NOTHOCTL npu TeMnepatype 4 °C, a npu
HarpeBaHWW ee MNJIOTHOCTE YMeHbLuaeTces. Nepefada Tenna B BOAHYHO TONLY 3@ CHET Mone-

KyNAPHOW AMdY3nM M TEMNONPOBOAHOCTM BecbMa crnaba. [oaTomy npu nporpese BEPXHUX
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CNoeB BOAbLI BO3HMKAET TemnepaTypHas cTpaTudukaums: Temnepatypa BoAbl Ha NOBEPXHO-
CTW OKa3bIBAETCS BbIlLE, YeM B rMyOMHHBIX CrosX, U dTa pasHuua gocturaeT uHorga 10 °C um
Oonee. lMpu BbiNycke TENNOW BOAbl HA MOBEPXHOCTb BOAOXPAHWUIMLLA MOXET BO3HUKHYTb
YCTON4YMBAs pasHuLA TeMnepaTyp BOAbl B BEPXHUX HDKHUX CIOSIX U MPOU3OATN paccrioeHne
MOTOKOB, MMEIOLLMX PasnMYHOK MMOTHOCTL. B 9TOM cny4yae BO3HMKAKT BEpxXHEe Tennoe u
rnyBuHHOE XONoAHOE TEYEHUS, KOTOPbIE MOryT ObiTb pasHOHanpaBneHHbIMU. Takue Te4YeHns
Ha3bIBatoTCH MNOTHOCTHBLIMM.

Mpn cBpoce HarpeTol BoAbl B BOAOXpaHUNMLWE Yy COPOCHLIX COOPYXEHUA 4acTo
HabnogaeTCs MOHWKEHNE TeMnepaTypbl BOAbl HA HECKONbKO rpagycoB. ITO 0ObACHSAETCs
TeM, YTO HarpeTas Boja, eCrnv OHa BbIXOAWT B BOAOXPaAHWUIMLLE CO 3HAYUTENBbHBIMU CKOPO-
CTAMMN, DKEKTUPYET MACChl XONOAHOM BOAbI U3 NMPUAOHHBLIX CIIOEB M BOBMNEKAET UX B LUMPKY-
TNSIUMOHHBIN NOTOK. OTOT CMELUAHHbIA MOTOK, MMES MEHbLUYHO MIOTHOCTb, YeM MNPUAOHHbIE
Cnow, BbIXOAWT Ha NOBEPXHOCTb, @ MO HarnpaBreHWo K COPOCHBIM COOPYKEHUSIM BO3HMKaET
rNyBUHHBLIN TOK XONOAHOM BOAbl, ABMSOLLMIACH BTOPLIM BUAOM KOMMEHCALMOHHBIX TEHEHUN.

BaxkHOM xapaKkTepucTukol BoJOEMOB-OXNagutenen aenseTca koadouLMeHT Ucnosnb-
30BaHUS NowWanM BOAOXPaHUMMLLA, PaBHbIN OTHOLLEHWUIO aKTUBHOM 30HbI, Y4acTByHOLEN B
npotecce TennoobmeHa Kk obLLen nnowaan akeatopmum Bogoema. 3ToT koapdpuUnNeHT B 3a-
BMCMMOCTM OT (POPMbl BOAOXPAHUIIMLLA, CXEMbI PACTIONOXEHNS BOAOCOPOCHBIX U BOAONPU-
€MHbIX COOPYXXEHMIN M YCIOBUIN pacTekaHUsi LMPKYNSILMOHHOIO NoToKa MOXET UMETb 3Haue-
Hust ot 0,5 po 0,95. Ytobbl pacnpeaennTb TPaH3UTHbLIN NOTOK LMPKYNALMOHHOM BOAbl MO
BO3MOXHO 60mbLUEN YacT NOBEPXHOCTM BOAOXPaHUMULL@ U CO3AaThb NIoLaAb akTUBHOW 30-
Hbl, AOCTaTOMHYIO AN OXNaXKAEHUS PacyeTHOro pacxofa, HarpeTyld Ha MPOMBILLIIEHHOM
npeanpusaTumM Boay cbpacbiBaloT Ha 3HAYUTENBHOM PaCCTOSIHAW OT BOAOMPUEMHbIX COOPY-
XEHUN, a Takke NPUMEHSIIOT CTPyeHanpaensoWmMe 1 CTpyepacripefenurenbHblie Coopyxe-
HUA.

WccnepoBaHmammn yctaHoBneHo, 4to B Bombwmx u rrybokux BogoxpaHunuax-
oxnaguTensx, KOTOpble COOPYXaloTCs, HanpMMep, AN COBPEMEHHbIX MOLYHBLIX TEensoanek-
TPOCTAHLUVMN, BO3MOXHO CO3AaHne o6beMHOM LMpKynsumm Bogbl. [ins aToro Heo6xoamMmo op-
raHn3oBaTb NPVYeM BOAbl TONMbKO M3 MMyBUHHLIX CNOEB BOAOXPaHUNULLA, a HarpeTyr Boay
cbpacbiBaTh Ha NOBEPXHOCTb BOAOXPAHMNMLLA C MarbiMU CKOPOCTAMU. Torga MOXHO pacro-
narate cOHpPOCHbIE COOPYXEHNA BONN3U BOAOMPUEMHDBIX U AaXe COBMELLATb UX B OLHOM CO-
opyxeHun. MNMpu 3ToM HarpeTas BoAa, UMEOLLAs MEHbBLLIYIO MIIOTHOCTb, YeM XONoAHas, pac-
TEKaeTCsa MO NOBEPXHOCTU BOAOXPAHUNULLA U, OXNaXAAasICb, NEPEXoanT B rnybuHHbIE crnow,

KOTOpble ABWKYTCA K BOAOMNPUEMHBIM COOPYXKeHUsaM. Takas cxema LMpPKynauum nossondaeT
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OTKa3aTbCs OT ANMHHBLIX OTBOASALLMX KaHanoB M CTpyeHanpaBnsAoLLmMX COOPYEHNA NPU Bbl-
COKOM Ko3hULIMEHTE MCNONB3OBAHWSA NNOLLaAN BOAOXPaAHNULLA.

TennoBow pacyeT BOLOXPaHUNMLLA-OXNaaUTENs MPOU3BOAUTCA ANA onpefeneHua
TEMMNepaTypbl OXNaXAEHHOW BOAbI Y MECTa ee npuema npu 3ajaHHOW Nnowaan akTMBHOM
30HbI MNW ANS onpepeneHns HeobxoaMMOW NIOWAaaM akTMBHOM 30HbI BOAOXpaHUNMLLA Mpy
3ajiaHHbIX TeNNOBOW U TMAPaBNNYECKON Harpyskax. [ns OpueHTUpOBOYHBIX PAcHeTOB MOXHO
npuHUMaTL Heobxoaumyo Mrowaib BOAOXPaHWUNULLLa-oxnNaauTens B MeTeopOnorn4eckunx
yCrnoBusx cpeaHeit nonockl Poceun ot 30 go 50 M2 pns oxnaxaerns 1 m%/4 Boabl Ha 8 °C —
10 °C, YTO COOTBETCTBYET rnapaBnMyeckon Harpyske 0,02-0,033 m3/4 Ha 1 M2 aKTMBHOM
nnowagmn Bojoema.

MecTo pacnonoxeHns BofoCOPOCHBIX M BOAOMPUEMHBIX COOPYXEHWN, @ Takke Co-
OPYXXEHWI, YBENMYMBAIOLMX aKTUBHYIO 30HY BOAOXPaHUNMLA (CTpyepacrnpeaenuTenbHbIX 1
CTPyeHanpaBnsAoLWnX COOPYKEHWUIM), BbIBMPaOT UCXOAS U3 YCrOBUA nonydeHns Heobxoam-
MOV MMoLaan akTUBHOW 30HbI HA8 OCHOBE TEXHMKO-3KOHOMMUHYECKMX PacyeToB U KOMMbIOTEP-
Horo moaenuposaHus. CTpyeHanpaBnstowue 1 cTpyepacnpeaenuTesnbHbie COOPYXeHUA Bbl-
MOMHAIOT B BUAE BOAOCMMBOB, NOTKOB, TPYD, KOHCOMbHbIX BogocOpocoB. CTpyepacnpesenu-
TerbHbIE COOPYKeHWA OBbIMHO BLINONHSIOT B BUAE 3aTOMMNEHHbIX BOAOCNMBOB pacnnacTaH-
Horo npoduna Mmoo B Buge unbTpyowmx gamb na kameHHon Habpocku. Takne coopyxe-
HUs oBecrieumBaloT BbIMyCK TEMNSON BOAbI HA NOBEPXHOCTL BOAOXPaAHUNMLLA C MasbIMX CKO-
POCTAMM, UTO NpeAoTBpaLLaET nosiBneHne rmyGuHHOro TeveHns k Bogoctpocy.

Hanbonee paumoHarnsHbIM TUMOM COOpYXXeHUs Ans 3abopa BoAbl U3 BOAOXpaHUMLLA-
oxnagurens rinybuHon He MeHee 4-5 M aBnsAeTca rnybuHHLIM Bogo3abop, obecneumBaroLmin
nony4YyeHne BoAbl U3 NPUAOHHBIX CMOEB. ITUM AOCTUraeTcs Hanbonee HU3Kas Temneparypa
oxnaxaaroleil Boabl, NPeAoTBpaLleHe UM pPe3Koe YMeHblUEHNe 3axBaTta Bruonormyeckmx
3arpABHEHUIA (MUKPOOPTraHN3MOB, HU3LIEW BOAHOW PacTUTENBHOCTU, JIMUYMHOK MOJIIOCKOB) M
Hambonee pauvoHansHasa npofyeka BogoxpaHunuwa. Mpu rmybuHHomM Bogo3abope pesko
YMEHbLUAETCA 3axBaT pbibbl U, YTO 0COBEHHO BaXKHO, MasbKoB, KOTOpble 0BUTatoT 00bIYHO Ha
HeGonbwmx rnybuHax. MybuHHbIM Bogo3abop obecneuneaet Takke GecnepebonHyo noaa-
4y BOAbI K MOTPEOUTENAM NpU LUYroBbIX ABNEHUSIX 6e3 NpuHATUSA Mep no oborpesy Boao3a-
Gopa.

Bo nsbexaHue nopcacbiBaHVs BOAbl U3 BEPXHMX CMOEB BXOAHbIE OKHa rMyGUHHOrO
Bogo3abopa AOSTKHbI ObiTb PACnonNOXeHbl Ha JOCTaTOuHOW rnyGuHe, a BXOAHbIE CKOPOCTU

BOAb! A0MKHbI ObITb MUHUManbHbIMK: 0T 0,1 ao 0,3 m/c.
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PucyHok 2.18 — Cxema umpKynsyuu B npyge-oxnagutene okpyrnon dopmsl ([57]):
1 — NpoMmbILLINEHHAs NNOLWaAKa; 2 — HAcocHas ctaHyus Bogosabopa; 3 — cbpoc

Tennow soabl; 4 — cTpyeHanpasnsowas gamba; 5 — nnotuHa

PucyHok 2.19 — Cxema 4npkynsaymm B npyae-oxnaautene BbiTsHyTon dopmbl ([57]):

1 — npombIWneHHas Nnowajka; 2 — HacocHas CTaHuusi Bogosabopa; 3 —

BOAOOTBOAALLMN KaHam; 4 — cOpoc Tennon Boabl; 5 — 3nmHumM copoc; 6—nnoTnHa
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OTmevaloT cneayolime cpaBHUTENbHbIE MPEeUMYyLLEeCTBa U HefOCTaTKu BO40EMOB-
oxnagutenen:

- OHW oBecreunBatoT Gonee HU3KME TeMMepaTypbl OXNaXKAEHHOW BOALI, YEM rPpaanpHA
1 Bpbi3raneHbie 6accenHbl, NPy MEeHbLLEM KonebaHum TeMneparypsl B Te4eHMe CyTok Gnaro-
Aaps OONbLUIOK TENOAKKYMYNMPYHOLLEN CNOCOBHOCTU BOAOEMOB-OXNaanNTENEN;

- MPU NPYMEHEHNN BOAOEMOB-OXNaANTENEN HET HEOOXOANMMOCTN B CO3haHMM Hanopa
AnA pa3bpbi3rMBaHva BOAbl (32 WUCKMIOYEHVEM CryvaeB pacronoXeHWs nnasarowmx 6pbia-
ranbHbIX YCTaHOBOK ANS YNyYLUEHUS OXNaXKLEHUS), YTO NO3BONAET CHWU3WUTL MOLHOCTL LMpP-
KYNSLUMOHHBIX HACOCOB M YMEHbLUMTb PacXOAbl SNEKTPOSHEPrMN Ha COBCTBEHHbIe HyXAbl
MNCO. lNpsmoe noTpebneHne SnNeKTPo3Heprum OBOPOTHLIMW CUCTEMaMM C BOAOEMaMMu-
oxragutenaMm 6nmsko sHepronoTpebneHno MPSIMOTOYHbLIX CUCTEM;

- BOAoeMbI TpebytoT GonbLUMX NIowanen N 3HauUTENbHbIX KanuTarnbHbIxX 3aTpaTt Ha Ux
COOpY>KEeHMe.

nOTepI/I BOAbl U3 O60p0THbIX CNUCTEM OxXnaxneHus C BoAoxXpaHWnuuwamm COCTOAT U3
06beMoB pUnbTPaLMU U3 BOJOXPaHUNMLLE Yepe3 Noxe 1 orpaxiarolme Aambbl, a Takke
€CTEeCTBEHHOE U JOMOMHMTENbHOE (3a cYeT cOpoca HarpeTol BoAbl) MCMapeHue ¢ 3epkana
BOZOXpaHUnMa. [ns HanmuMBHbIX M OTCEYHbIX BOAOEMOB HEOOXOAMMO TakkKe y4MTbiBaTbh

obbemsl NPOAYBKKN, KOTOPbIE 3aBUCAT OT CTENeHW ynapuBaHna BOAbI.

Tabnuya 2.11 — OprUeHTUPOBOYHBIE NOTEPU BOAbI C AOMNOMHUTENbHBIM UCMIAPEHMEM B BOJOEMAX-

oxnagurensix, B % OT pacxoaa LpKynsayuoHHon Boabl ([14])

Mepenag Temneparyp, °C
CesoH
5 10 15 20 25
Jleto 0,5 0,9 1,4 1,9 2,3
BecHa 1 oceHb 0,3 0,7 1,0 1,4 1,7
3uma 0,2 0,4 0,7 0,9 1.1

[na BogoemoB-oxnaguTenen CyllecTByloT NpobnemMbl MX 3auneHus U 3apacTaHus
BOAHOW PaCTUTENBHOCTLIO, YTO YXYALLAET OXNaKAaIoLLYy0 CnocobHOCTL Npyaos. Kpome Toro,
BOAHas pacTUTENbHOCTb, Monagas K BoAo3abopHbIM COOPYXEHUAM, 3abMBaeT OYUCTHbIE
CeTKN BOAOMPUEMHUKOB W 3arpsisHAET TennoobMeHHWKW, Tpebys nx Gonee 4acTom OYUCTKK.
3apacTaHve npyaoB 3aBUCUT OT WX FyBuHbI, konebGaHns ropusoHTa BOAbIl, FPYHTOB, XUMUYeE-
CKOro cOocTaBa Bofbl M TeMmepaTypHOro pexkuma npyfoe. 3apacraHuto cnocobereyeT nnoxasi
NoAroTOBKA Yalln Npyaa K 3aTOMNeHuo U Hannume Ha 6eperax Bogoema fepeBbeB, KYCTOB,
nHen n np.
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Bopbba ¢ pacTUTensHOCTLIO NPON3BOANTCS, Kak NpaBuio, MeXaHNYeckMM 1 Guonoru-
Yyeckum cnocobamm. O NPUMEHEHUM XMMUYECKMX CNocoBoB He coobluaeTcs. Vx npuMmeHeHne
orpaHM4eHo B CBHA3M C TeM, 4YTO BOAOEMbI-OXNagUTENM, Kak MpaBumno, MWCMOnb3yHTCA
He TONbKO A8 Lenen OXNaxaeHWs, HO W Ansa Apyrvx uyenen. Hambonee yacto cooblyaroT o
NPUMEHEHNM BMONOrMYEecKMX MeToaoB Bopbbbl C PACTUTENBHOCTEIO B BOgOEMAaXx NyTem Bce-
TNEHWSI OMNpefeneHHbIX PacTUTENbHOAAHLIX BUAOB pbibbl. 3apbibneHne ocyLLecTBrseTcs Ha
OCHOBaHWK pbIGHO-6Monornyeckoro 06O0CHOBaHMA 1 MO COrNacoBaHWM0 C FOCYAapCTBEHHBIMU
opraHamu.

3anneHve NpuBOANT K YMEHbLUEHWIO rNyBuH npyaa, 06MeneHuio U BbIKITFOYEHND U3
paboTbl OTAENbHbBIX Ero Y4aCTKOB.

MpuunHammn 3auneHns npyaa sBnsoTCS:

a) OTNOXEHME HAaHOCOB, NMPUHOCUMBbIX PEKON;

©) TBepabIN CTOK C COBCTBEHHON NnoLaan Bogocbopa;

B) pasMbiB Geperos;

r) OTMUpaH1e BOAHOW pacTUTENbHOCTU.

PaboTbl no ouncTke u yrnybneHuto npyaa nponsBoASTCS C MOMOLLBIO NMaByyMxX 3eMm-
NecocoB (3emMcHapsa0B).

CnOXHOCTb M BbICOKaA CTOMMOCTb PaboT MO O4YNCTKE BbI3bIBAKOT HEOOXOAMMOCTb
npegycmatpmeath Npu NPOEKTUPOBAHUM KOMMMEKC MEPOMPUATUA, NPeaynpexaaromx WH-
TEHCUBHOE 3auneHve BoJoemoB-oxnagutener. KHum oTHocATcs: BeperoykpenurenbHble
paboTbl Na y4yacTkax, NOABEPKEHHbBIX Pa3MbIBy; OpraHM3aumsa CToka NUBHEBLIX BOS B NpyZA
nyTem yCTpoMCTBa BOAOOTBOAHBIX KaHaB; 3anpeLleHne pacnailkm 6eperoB; COOPYXEHNE OT-

CTOVHVKOB B MECTaXx, ri€ BO3MOXEH BbIHOC B MPYA HAHOCOB U T. M.
2.3.6 O60opoTtHble NCO ¢ 6pbi3ransHLIMU GaccetHaMun
KoHcTpykuusa

BpbisrancHble yCcTpoucTBa NpeacTaBnsaloT cobon cucTemy conn, pasbpbisrvBaroLmx
MOLBOAMMYIO K HUM MOJ HamopoM Bogy, nofnexallyto oxnaxgeHuo. OxnaxaeHue soapl B
Opbl3ranbHbIX YCTPOWCTBaX MPOUCXOAUT C MOBEPXHOCTM BOASHBLIX Karnenb, obpasyowmxcs
npu pasbpbl3rBaHn Npu nomMoly conn. CymmapHas noBepxXHOCTb Kanenb AoImkHa bbb
LOCTaTO4HOW ANS OXNaXLEHVSA BOABI, KOTOPOE NPOMCXOAMNT B Pe3ynbTaTe €e ncnapeHns npu
KOHTaKTe C BO3AYXOM, NOCTYNArLLMM K Bpbl3ransHOMY YCTPOWCTBY Bnarogaps BeTpy u ecTe-

CTBEHHOW KOHBEKL{W.
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BpbisrancHble 6acceiHbl COCTOST M3 CUCTEMbl TPYBONpoBOAOB, HA KOTOPbIX YCTaHaB-
nvBatoTcs pasbpblarvBatoLime conna, u acceriHa Ans cbopa oxnaxaeHHON Boab!.

KoHCTpyKkLusi conna u BenuyMHa Harnopa BOAb! Nepes HUM OMPeAensitoT NOBEPXHOCTL
oxnaxaeHust BoAsHoro dakena. Mpy noBbIlEHUM Hamopa OHa YBENMYMBAaeTCs 3a CyeT
YAMVHEHWS] TPAEKTOPUIA MoneTa Kanenb U yMeHbLueHUst ux anametpa. OgHako noBsbILLEHUE
Harnopa CBs3aHO C POCTOM 3aTpaT 3NEKTPOSHEPIMN, PacXoLyeMOM LIMPKYISLMOHHBIMA Haco-
camu, a Takke C yBENMMYEHNEM YHOCa MENKMX Kanens BETPOM 3a npegensl baccenHa.

B 6acceliHe, kak npaBuno, He MeHee ABYX cekuuii. Kaxpaa cekums pormkHa UMeTb
nepenueHyto Tpyby Ans npefoTBpalleHusa nepenonHeHns 6accenHa U BbINyck Ans ero ono-
POXHEHUS.

nybuHy Boabl B Opbl3ranbHOM SaccenHe oObIMHO NpuHMMAaKOT paeHon 1,5 M. bpoeka
DacceriHa fomMKHA BO3BbLILLATLCS Hag YPOBHEM BOAbI HE MeHee YeM Ha 0,3 M.

Opexpa oTkocoB 1 gHa BaccerHOB A0/MKHa NpegoTBpaLllartb PUNbTpaLmo Yepes HUX
BoAbl. Mpy cnaboBoaonpPOHMLI@EMbIX TPYHTaxX NPUMEHSIOT OBNMULIOBKY M3 kene306eTOHHbIX
nnuT unn cnos acdanstobeToHa. Mpy cMNBHOBOAOMNPOHNLIAEMBIX FPYHTax Mo NOArOTOBKE M3
GeToHa yKnaablBatoT CMoW rMapon3onaumm us acgansToBo MacTUKW, UMM CRoKW rmapousona
Ha kneBemacce. Unu cnon BUTYMHbIX MaToB. MAPOU30ONALMIO 3aLmLLalOT CcBEpXY BETOHHbI-
MW UK Kene306eTOHHBIMUY MNTaMK.

Bokpyr GacceriHa ycTpavBaloT acdanbTUpOoBaHHyHO NNOWAAKy wupnHon 3-5M ¢
YKITOHOM B CTOPOHY 6acceiHa ANna 4aCTUYHOro BO3BpaTa KanensHoro yHoca.

Mpu pasmelleHnn Bpbi3ranbHOro yCTponcTea Hag Bogoemom B6nnsm 6epera 6epero-
BOW OTKOC BO U3bexaHune ero pasmbiBa criegyeT NnaHMpoBaTh U yKpennsaTh.

MpumeHeHne GpbiaranbHbix 6accerHoB TpebyeT 3HauuTenbHbIX nnowaaein. Heobxo-
aumas nnowaas BpbisranbHbIx 6accenHoB coctasnseT B cpegHem 0,8-1,3 M2 Ha 1 M3y
OXNaX/aloLLeit BOAbl, YTO COOTBETCTBYET ruapasnnueckoi Harpyske 0,77—1,25 m3/u Ha 1 m2
HaccenHa. Npn sTOM HEOBXOAMMO OTMETUTH, YTO Nnowaab BpbisranbHbIX 6accenHoB nNpu-
MepHO B 40 pa3 MeHblLLE BOAOEMA-OXIAAUTENS C TakoW ke MpOM3BOAUTENBHOCTLIO TEMmno-

oTaaun.

73



NTC 20-2016

PucyHok 2.20 — BpblsrasibHblii 6acceitny
JKcnyaTauMOHHbIE XapaKTePUCTUKM

MNCO c 6pbI3ranbHbIMK H6acceliHaMn 06nafalT CPaBHUTEIbHO HU3KOW U HeycToluu-
BOW oxnaxgjatolleil cnocobHOCTbI0, 3aBUCALLEN OT Hanpas/eHns u ckopocTu seTpa. Mo3To-
My B paiioHax C MPOAO/MKUTENbHLIMY WTUASMU B NIETHEE BPEMs, a Takxe Mnpu pacnosioxe-
HUK GpbI3rasibHbIX YCTPOWCTB Ha TEPPUTOPUN, TAe CTPOEHWs MperpaxjaloT CBOGOLHOMY A0-
CTYNy K HAM BO3AyXa, WX NPYMEHEHNE OrpPaHUYEHO.

Ha 6pbi3rasibHbIX YCTPOWCTBaX Harnop BOAbl MPUHUMAETCsi paBHbIM 5-8 M Bog. CT. U
OCYLLECTBASIETCA NPY MOMOLLYM Pa3bpbI3rMBalWMX TAHTEHUMASbHBIX COM GYTbIIOYHOTO TH-
na, 06pasyloLLMX BbICOKUIA dhaken.

PerynupoBaHve npou3BOANTENbHOCTW GpbI3rasibHbiX 6acceiiHoB ocyLlecTBAseTcst no-
CpefCcTBOM WM3MEHEHUs A0NN BOAbl, HanpaBnsemoi B 6acceliH yYepes pas3bpbi3ruBatoLme
conna u Yepes Xo/0CTble BOAOBbINYCKY.

TemnepaTtypa OxnaxAeHHOW BOAbl 3MMOI B GpbI3rasibHbIX YCTPOCTBAaX A0/MKHA NoA-
AepxunBaTbes He Huxe 10 °C, a pabouuii Hanop y conn AO/HKEH MoHMXaTbcs Ao 1/3 pacueT-

HOTO ANl YMEHbLUEHUs BbiHOCA BO/bl ¥ NPeAoTBpaLleHns 06/1eaeHeHns cocefHUX Coopyxe-

5 Mo matepunanam HM® «Mynbcaps.
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HWIA, AOPOr N NMHWIA anekTponepeaad nytem cbpoca YacTu BoAbl U3 MarncTpansHbIx TpyO B
BOLOCOOpPHBIV BacCelrH Yepes XOnocTble BOLOBLIMYCKU.

Motepu Boabl B OpbldranbHeiX HacceiiHax BbIWE, YeM B rpajupHsAX, 3a CYET MoBbl-
LLEHHOrO KanenbHoro yHoca. Hannume kanenbHoro yHoca n naposoro dakena tpebyeT pac-

NnonoXeHnsa 6acceHoB Ha 3HAUUTENbHBIX PACCTOSTHUAX OT 34aHUA U COOPYXEHWNA.
Okornoruueckue acnekTbl

Ons Opbi3ransHeix 6acCcenHOB XapakTepHbl SKOMOMMYECKMEe acnekTbl BCeX BOAHbIX
o6opoTHbIx MCO. Mpn atom oTMe4aeTcs MoBbleHHbIE Ge3Bo3BpaTHbIE MOTEPU BOABI, U

cpaBHUTENBLHO BonbluMe nnowaan, 3aHMmMaeMble GacceiHamu.
O6nacTb u orpaHu4YeHUs s NPUMEHeHUnA

OTMeyaroTCs Crefyolme XapakTepucTuk BpblaranbHbix GaccenHoB, BNUSOWME Ha
BO3MOXHOCTb U LienecoobpasHoCTb UX MPUMEHEHUS:

- MPOCTOTa CTPOUTENBLCTBA M CPaBHUTENBHO HU3KME KanuTarbHble 3aTparThl;

- NPOCTOTa 3KCnnyartauum;

- CPaBHUTENBHO HU3Kas oxnaxparollas CrnocoOHOCTb, 3aBUCsLLasi OT CKOPOCTU W
HanpaeneHusi BeTpa;

- MECTHbIE KNMMaTMYECKMUE YCIOBUS, XapakTepuayoLmecs HU3KUMIN CKOPOCTAMU BET-
pa, NPOAOIHKUTENBHLIMU NEPUOAaMN LUTUNSA B NIETHWIA NEPUOA, OrPaHUYUBAIOT NPUMEHEHNE
Opbl3ranbHbIx 6accenHoB;

- HeOBXOAUMOCTE 3HAYUTENBHbBIX OTKPLITbIX HE3aCTPOEHHbIX NNowaaer, yaaneHHbIX

OT 34aHVI, AOPOT U COOPYXEHUIN AN pa3meLleHnsa 6accenHoB;
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2.4 Bo3gyuwHble paguatopHble NCO

B Bo3gywHbIx (Cyxux, pagmatopHbix) MCO oxnaxpaemoe BELWECTBO (KMAKOCTL, Nap)
LUMPKYNUPpYeT Mo 3MeeBMKaMm WUnu TpyGam, KOTopble OxNaxaalTcs MOTOKOM Bo3gyxa. Bos-
JYLUHBIN NOTOK MOXET CO3[,aBaTbCsl 3@ CYET €CTECTBEHHOM KOHBEKLWM (ECTECTBEHHAS TAra)
Unu BeHTUNATOopamu (MpYHyauTensHas Tara). N3-3a HMskmx aHaveHun koadduumeHToB Ten-
nonepepayn yYepes CTeHKU TENNOOOMEHHMKOB ANA NONyyYeHns HeoBXOAMMOWM NMOBEPXHOCTU
OXII&KAEHNSA METaNNOEMKOCTb U CTOUMOCTb paamnaTopHbix rpagupeH B 1,5—2,0 pasa Bbiwe,
YeMm y mcnaputernbHbix rpagnpeH. OBbIYHO Cyxne BO3AYLUHbIE CUCTEMbI OXNaXAEHUS NpUMe-
HAKOTCA B CNyYasix:

- TEMNepartypa OXNaxaaemMon cpefbl AOCTAaTOYMHO BbICOKA, YTO MO3BONSIET YMEHbLLUMTD
nnowaab TennoobmeHa;

- Korga Boja Ansi NOANUTKN BOAHON UCNapUTENbHOW CUCTEMbI OXNaXLEHNA HEJOCTYN-
Ha unm goporg;

- ecnn HeoBXxoAMMO MONHOCTLIO UCKNUUTL 06pasoBaHWe Napoeoro dakena.

B 3aBucvMOCTM OT 061acT NPUMEHEHNA 3aKpbITbie OGOPOTHBIE BO3AYLUHBLIE CUCTEMBI
OXnaXaeHUs1 COCToAT U3 Tpyd (BO3MOXHO € NNaBHUKaMK), 3MEEBMKOB uUnn Tpybonposoaos
KOHAEHCcaTopa, BEHTUNATOPOB C ABUraTENAMM N HECYLLEW CTanbHOM KOHCTPYKLMW UK rpa-
avpHW. HenocpepcrteeHHo pabouvasi cpena (B NpsAMbIX CUCTEMAX) UMM OXNKAAIOLLUA areHT
(B HEMpsAMbIX cCUCTEMax) LMPKyNMpyoT no Tpybam. BosaylHbIA MOTOK, CO3[aHHbLIA ecTe-
CTBEHHOW UMPKyNsuuer BO3gyxXa UM BEHTURATOpaMW, NpoTekaeT Mmexay Tpybamu, oxna-
xaas, Takum 06pasom, cpedy NocpeacTsoOM TENNONPOBOAHOCTU U KOHBEKLUMN. OBbIMHO NOTOK
BO3gyxa HanpasreH nonepek Tpyd TennoobmeHHunka. Paboyas cpega npoxoauTt Tennoot-
MEHHVK O4MH 1N Heckonbko pa3. Ecnu pabovas cpefia — nap M OH KOHAEHCMPYeTCS B pa-

Avarope, To CUCTEMY OXnaXXaeHnA Ha3bIiBatoT BO34YLWHbIM KOHAEHCaTOpOM.
MpousBoaUTENbLHOCTL OXNaXAeHUs

Ha npaktuke oxnaxaeHve BO3LYXOM YaCTO UCMOMb3YeTCs ANA OXNaKASHUS BbICOKO-
TemnepaTtypHbix npoueccos (> 80 °C) Ao ypOBHS TeMMepaTyp, Npyu KOTOPOM BOASHOE oxna-
XaeHve craHoButcs Gonee addekTmBHbIM. [JBMXKyLLana cuna TennoobmeHa — pasHoCTb
TeMnepaTtyp OXnaxaarowero Bosgyxa un paboden cpeabl npouecca. MakcumansHas NpoekT-
Hasa TemMnepaTtypa OxXNaxAaroLwero Bo3gyxa MOXET Ha npakTuke ObiTe NPEBbILLEHa TOMbKO B
TEYEHNE HECKOMBKMX YacoB eXerogHo. PacyeTHas Temnepartypa 3aBvMCUT OT Temnepartypel

OKpyXarLlero Bo3ayxa, O4eHb BaXKHbl U Apyrue KnnmMmaTtudeckmne XxapakTtepucTuku.
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Mockonbky TennoemkocTb (1 kk/(kr°C)), KoadpPUUMEHT TENNONPOBOLHOCTM N KOH-
BEKLMM BO3ayxa HU3KW, 4N Tennonepeaayn Heobxoaum Gonbluoi pacxon Bo3ayxa v Gonb-
Las noBepxHOCTb TennoobmeHa, Gonblle, YeM Mpu UCMOMb30BaHUM BOAHLIX cuctem. [lo-
3TOMY MOBEPXHOCTb TPYD yacto cHabxarT opebpeHneM unu nnaBHUKaMm Ans Toro, 4Ytobbl
YBENUUNTL 3PPEKTUBHYIO MOBEPXHOCTL TennootmMeHa. 10 3KOHOMUYECKUM COODPaKEHNAM B
npoekTax BO34yxXOOXnaguTenen WUCNonb3yeTca MUHMManbHoe HepooxnaxaeHue 10 °C —
15 °C. 370 06bI4HO NPUBOAMT K Bonee BbICOKMM KOHEYHbIM TeMNepaTypam npouecca (MUHW-
mMym 40 °C — 45 °C), xoTs B obnactax ¢ 6onee BbICOKMMU TEMNEpaTypamn OKpyXKatoLero
BO34yXa HELOOXNAXAEHNS U KOHEYHbIE TEMMNEepaTypbl NPEBLILLAIT CPeAHVEe 3HAYeHUs, yno-
MsHyTble B Tabnuuax 2.1 1 2.2. [Insg HenpsaMbIX KOHCTPYKLMA COOTBETCTBEHHO yBenuuuBa-
totes Hepooxnaxaerue (13 °C — 20 °C) u gocTukuMble KOHeuYHble Temnepatypbl (50 °C —
60 °C).

[Mpn oanHakoBOW NMPOU3BOAUTENBLHOCTM BO3AYLLHOE OXNaxaeHue HyxaaeTtcs B 60nb-
e MOBEPXHOCTU TennoobmeHa, YeM BOAHbIE CUCTEMbI OXNaXAEHWHA, KPOME TOro, Cyxue
cuctembl 06bivHO 6onee poporn. Mo oueHkaM kanuTarnbHbIe 3aTpaThl HA «CYX0e» OXnaxae-
Hve B 1,5-2 pasa BbllWe 3aTpar Ha ucnaputernbHoe oxnaxaeHue. Mpu cyxom oxnaxaeHum
Bakyym B MOBEPXHOCTHOM KOHAEHCaTope 3HEepreTMyeckmx napoBbiX TYpOUH Ha 3 % — 4 %

XYK€, YEM MPU UCTONb30BAHAN UCTIAPUTENBHOM rpaanpHU.
Akonoruyeckue acnekTbl

OcHoBHbIE 3KOMorvyeckne acnektol pagunatopHbix NMCO — npsmoe noTpebnenve
3HEPIMN BEHTUNATOPaMU U LYM OT HUX, OTHOCUTENIbHO BbICOKOE KOCBEHHOE BIMSHWE Ha
oxnagaemblvi NpoLece (ero sHeproaddeKTUBHOCTb, YPOBEHb BO3AEUCTBUMA HA OKPY>KaIOLLYIO
cpeagy) B CBS38M C  HUM3KOM 3dbdEKTMBHOCTBIO oxnaxaeHus. Bopa npaktnyeckm
He noTpebnsAeTcs, 3a UCKMIOYEHNEM HEMPAMBIX CUCTEM, FAe BOAA MCMOMNb3yeTCA B KavyecTse
MPOMEXYTOYHOro oxnaxgatowero sellectsa. OaHako, ByAyyn 3aKpbITbIM, MPOMEKYTOUHBIN
BOAHbIN KOHTYP NOTPebnsieT He3HaunTeNbHble 06beMbl BOAbI.

Mpw skcnnyaTtauum pagmnatopHbix NMCO obpasyoTcsa HesHaunTenbHble 06bEeMbl OTXO-
LOB WINN CTOYHBIX BOA OT OYUCTKM BHELLHEN MOBEPXHOCTY paamMaTtopoB. YpoBeHb 3KOSornye-
CKOM ©e30MacHOCTU 3TUX OTXOA0B MOXET ObiTb CHWKEH NyTeM MpuMeHeHus Buopasnarae-

MbIX MOMLLMX BELLECTB.
O6nacTn npuMeHeHus

BoaaywHble MCO pasnuyHO MPOU3BOAMTENBHOCTY NMPUMEHSIOTCS B Pas3nnYHbIX OT-

pacnax NPOMbIWNEHHOCTU: ANnd oxXnaxaeHua npoaykunm B XUMUHECKON 1 Heq:)TeXVIMW-IeCKOIh
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NPOMbILJIEHHOCTHN, ONA BaKyyMHOVI KOHAEHCaUuMn Ha 3NEeKTPOoCTaHUunAaX N ANnAa oXnaxkgeHua
OTXOAALMNX ra3oB. B aHepreTuke BO3AYLLUHOE OX/1aXAeHue NPUMEHSAIOT B onpefesieHHbIX Cu-
Tyayusax, Korga Bblpa6OTKa 3Heprmm npouseBogmTcAa B MeCTaX C HeaoCTaTO4YHbIM Kosn4e-

CTBOM BOZAbI AN17 YCTPOACTBA BOAHON CUCTEMbI OXNXAEHNS.
2.4.1 BeHTUNATOPHbIE CYXNE CUCTEMbI OXaXAeHUs

B BEHTUAATOPHbIX BO3AyLHbIX (cyxux) MCO B kayecTBe OXNafUTesbHbIX YCTPONCTB
NPUMEHSINTCA pajuaTopHble rpajupHM UM annapaTbl BO3AYLIHONO OX/&XAeHWUA BOAbl
(ABO), nHorga HasblBaemMble CyXMMW rpagupHAMKU, KOTOpPble COCTOAT U3 3/1IEMEHTOB:

- pagmaTopoB M3 OpebpeHHbIX aSIloMUHWUEBBIX, YINEPOAUCTBIX, HEPXAaBELWMX uiu na-
TYHHbIX TPY6, MO KOTOPbIM MPOTEKAET OX/1axaaemas Bofa Wan Apyras XWAKocTb;

- 0CeBbIX BEHTMNSATOPOB, NMPOKauYMBaKLLMX aTMOCepHbIi BO3AYX Yepes pagnartopsl;

- BO34yxXonoAsofsawmx natpybkos, obecnedyvBatowmx MAaBHbIA MOABOA BO3gyxa K
BEHTUNSATOPY, U ONOPHbIX KOHCTPYKLWIA;

- aBTOMaTu3npoBaHHas cucTema ynpas/sieHus nojayv n peuunpkynaunm Bo3ayxa;

- 06opyaoBaHNe aBapuitHOro ONOPOXHEHNA TEMI00OMEHHbLIX MOBEPXHOCTEN.

PucyHok 2.21 — Cxema BO3/yLUHOrO KOHAEHcatopa C NpUHyAUTENbHbIM HaA4yBOM

()
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ABO pasnuyatoT No KOHCTPYKLMN B 32BUCMMOCTU OT PacnonoXeHus TpyOHbIX CeKLUUIA;
ropusoHTanbHble; 3uraarcobpasHble; BepTuKanbHble; WaTpoBble. Hanbonee umpokoe pac-
NpPOCTpaHeHNe NONY4YnN annaparsl FOPU3OHTamNLHOTO U 3Ur3aroobpasHoOro TUMoB.

[ns noBbilWeHNst 3pEKTUBHOCTN TENNOOTAAYM K NMOTOKY BO3ayxa Tpybbl kanopude-
poB cHabxatoT opebpeHmem.

ABO ¥ rpagupHu MoryT AOMOJSHSATECH PasfiMYHbIMA CUCTEMaMK, NOBbILLAKOLWMMU WX
3 hEeKTMBHOCTL. CUCTEMaMW YBMNaXHEHUSI BO3AyXa, NoAaBaeMbIX Ha paguaTopbl, cucTema-
MW yNpasneHnsi MPUBOAa BEHTUNATOPA U NOAAYM BO3gyXa U T. M.

B pagumatopHbix rpagupHsx n ABO npumeHstoTes pasnnyHbie TUMbl BEHTUIATOPOB, B
TOM YMCNe ANaMeTpPoM 7 M, KOTOPbIE YCTAHaBMMBAIOTCH N HA NCTIAPUTENBbHBIX FPaaMPHSIX.

PapwaTtopHble rpagmpHn NPUMEHSHOTCS:

- NPy HeOBXO0AMMOCTU MMETL 3aKPbIThIN, N3ONMPOBAHHBLIM OT aTMOCKEPHOrO BO3AyXa
KOHTYP LMPKYNALMW BOALI B CUCTEME OOOPOTHOIMO OXNaXKAEHUS;

- NPV BbICOKUX TemnepaTypax Harpesa 0OOpOTHOM BOAbI B TEXHONOMMYECKMX TEnno-
0BMeHHbIX annapaTax, He JOMyCKatLMX ee OXNaXAeHVsa B rPagupHAX UCNapuUTENsHOMo TU-
na;

- PN OTCYTCTBMM UM CEPbE3HbLIX 3aTPYAHEHUSIX B MONMYyYEHUM CBEXEW BOAbl Ha MNO-
MonHEHWe noTepb B 00OPOTHLIX LMKIIaXx.

PapuaTtopHble rpagupHn nmeroT 6onee BbICOKYHO CTOMMOCTb, MEHbLUYIO MPOU3BOAM-
TENbHOCTb, B0nbLUNA PaCXOh 3MNEeKTPOSHEPTUM MO CPABHEHUIO C UCMAPUTENBbHBLIMU rPagvp-
HaMK. B Tabnuvue 2.6 npuBefeHO CpaBHEHME TEXHUKO-S3KOHOMUYECKUX NoKasaTenen BEHTU-
NATOPHbLIX PaguaTopHOW rPagupHN C BOAHOW UCMapUTENbHON. Y paanaTopHOW rpagupHn ka-
nuTanbHble 3aTpaThbl, PACXOA SMEKTPO3HEPIMU U NIoWaAb, 3aHMMaemMas COOPYKEHUAMU Ha
reHnnaHe, 3HauYnTenbHO BhILLE, YEM Y UCMAPUTENBHON rPagupHu.

PapunaTtopHble BEHTUNATOPHBIE FPagVPHN MPY OJUHEKOBOM YPOBHE OXMaxAeH!s BoAbI
WUMEIT Npon3BoAUTENbHOCTE B 5-30 pas MeHblue NPOU3BOAUTENBHOCTU MCNApUTENbHOM
rpagvpHV Npy CPaBHUMOW CTOUMOCTU.

Kpome Toro, skcnnyataumsa pagmatopHbiX rpaavpeH YCNOoXHAETCH, OCOGEHHO B 3UM-
HUI Neprof M3-3a OMacHOCTM 3aMep3aHUsi LMPKYNALMOHHOW BOAbLI NPU HELOCTaTOMHOM ee
Harpese y NoTpebuTens 1nm Bo BPEMS BHE3arNHOro NpekpaLLeHunsi Nogadym BoAbl LMPKynsaum-
OHHbIMW Hacocamu. [na npeaynpexaeHnss 3aMep3aHnst Bogel B Tpybkax pagvaTtopoB U ux
nospexaeHus TpebyeTca yCTPOMNCTBO EMKOCTEN AN Crycka BOAbl M3 CUCTEMBI NPU aBapun-
HbIX CUTyaLMsAX B 3UMHEE BPEMS WU 3arOMHEHWE CUCTEMbI HU3KO3aMEepP3aroLLMMMN KL KO-
cTaMn (aHTndpmsamm). LIMpKynaumoHHbIA KOHTYP BOAbI C pagmuaTopHbIMU rpagnpHamn pabo-

TaeT, Kak NpaBunno, Ha ymsar4eHHon soge. Mpu aBapuiiHbIX CUTYaLUsaX UK MPU PEMOHTE CO-
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OPYXEHUI Ha LMPKYNALIMOHHOM KOHTYpE peKOMEeHAYeTCsi CrNBaTh BOAY U3 CUCTEMbI B KaKyHo-
nnbo eMkocTb, a Tpybku kanopudepa BbICYLINTD.
B 10 xe Bpems B 060poTHbIX NMCO ¢ pagnatopHsivm rpagmpHsamm n ABO npaktuyecku

OTCYTCTBYIOT 6€3B03BpaTHBLIE NOTEPU BOABI.

Tabnuua 2.12 — CpaBHeHWe TEXHWUKO-3KOHOMUYECKUX NOKasaTenen NCnapuTenbHOM 1 paguaTopHoOii
rpaaupeH

pagupHs
Mokasatenb
ucnaputensHas papuaropHasi
Konuuectso oxraxXaeHHoM Boabl, M3/ 2000,0 2000,0
TemnepaTtypa HarpeTton Bogel, °C 40,0 40,0
Temnepartypa oxnaxgeHHow Bogel, °C 28,0 28,0
TemnepaTtypa BO3ayxa No BNaXxXHOMY TEPMO- 19,3 19,3
meTpy, °C
KonunuyecTtBo BOALI, OXNaxaaemoe Cekumen 640,0 200,0
rpagupHmn, M3y
Yueno cekumin rpagmpHN, yCTaHOBIEHHbIX B 3 10
cucTeme
Mapka BeHTUNSTOPA 1BI' 50 1Bl 70
MoLyHocTe BeHTUnATOpa, KBT 32,0 75,0
KonuyecTBo ceexer BoAbl Ha BOCMOMNHEHWE 100,0 -
notepb, M3/y
KonnuecTtBo cBEXEW BOABI HA YBNAXKHEHWE - 525
BO3ayxa nnm pobasok, M3y
3aHnmaemas nnowanb, M2 3876,0 6480,0
CTOMMOCTb CEeKUMM FpagupHi, Thic. pyb. 20,0 50,0
KanutanbHble 3aTparbl Ha BCe CeKUmM rpa- 60,0 500,0
AVpHW, TbiC. pyb.
MoTpebnerHne anekTposSHEPrUM rpaamnpHen 384,0 3000,0
npv padote 4000 u B rog, TbiC. KBT-Y

XapakTepHble 4epTbl annapaTosB BO3AYLIHOMO OXNaXAeHNs!:
- TennoBasn NPOV3BOAMTENBHOCTL annapaToB PerynupyeTcs U3MeHEeHMeM NoTOKa BO3-
Ayxa, NpoxoasLLero Yepes annapar (yron HaknoHa fionacTtert BEHTUNATOPA, YacToTa Bpatye-

HUS BEHTUNATOPA, XKantosunHaa pewwetka n T. n.);
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- MPUMEHSIETCH U NPUHYAUTENBHOE HarHeTaHWe BO3dyxa B annapar v NpuHyLUTEnNb-
Hasa Tara;

- NIpsSMOe NOTpebneHne 3NEKTPOIHEPTNN BbILLE, YEM Y BEHTUNSTOPHLIX UCNapUTENb-
HbIX rpagupeH;

- HM3Kasa TennonponsBoanTenbHOCTL, MeHee 100 MBT;

- KOHEYHas TeMnepaTypa OXnaKgaeMom XNLKOCTU NOYTU NIMHENHO 3aBUCUT OT TEMIe-
paTypbl OXNaxgaroLero BO3ayxa;

- 3KCMyaTauuoHHbIE pacxodbl NPAKTUYECKN MOSNIHOCTBEO COCTOSIT M3 3aTpaTt Ha anek-
TPOSHEPIUIO;

- OCHOBHbI€ 3KONorn4yeckne acnekTbl — LWym 1 n0Tpe6neH|/|e SHEepPrun.

1 — TpyOHas cekyus kanopudepa;
2 — avdpapysop;

3 — BeHTUNATOP;

4 — NpvBOJ, BEHTUNATOPA,

5 — kapkac;

6 — 3awmTHas peLueTka;

7 —KOnnNeKTop Anda pacnblneHna Boabl.

PucyHok 2.22 — Annapart Bo3gyLuHoro oxnaxgerus ([58])
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PucyHok 2.23 — lNpumep npumMeHeHns ABO B XMMUYECKOM NPOV3BOACTBE

KoHeHcatopbl € BO3AYLWHbLIM OXNaxAeHWeM LUMPOKO MPUMEHSIOTCSA B SHEpreTuke u
Ha XMMUWYecKux 3aBofax ANA KOHAEeHcaumn napa. Bosgyx nofaercs BEHTUATOPaMu B KOH-
[leHcaTop, rge OH oxnaxpjaeT nap, BXoAAwwmi B TpyOHble nNyykn koHAeHcartopa (Pucy-
HOK.23). B HenpsiMOli cucteme KOHAEHCcaTop OXNaxaaeTcs NOTOKOM BOAbI, KOTOpasi, B CBOHO
oyepefb, OXNaXAaeTca B rpajupHe.

XapakTepucTuKn BO3AYLUHbIX KOHAEHCATOPOB:

- NPUMEHATCA A/1A OTBEEHMS Tensia OT Pas/INyHbIX Mo pasmepy yCTaHOBOK;

- HET Heo6X0AMMOCTHN B OxlaxjaroLeli Bofe;

- NpsAMOe NOTpe6IeHNe 3HepPrun, CYATAETCs, Bbllle, YeM CUCTEMaMU C MOKPbIMU rpa-
OVNPHAMU;

- OTHOCUTESIbHO HebonbLias obLas BbICOTa;

- Heo6xoAMMa 3HauUTeNbHas NaoWaab B HENMOCPeACTBEHHOM 6/1M30CTU OT naporeHe-
patopa;

- afantaums K U3MeHeHVUAM Harpysku 1 Temnepatypbl B 60/bLIMX AnanasoHax Tpeby-
eT NPYMEHEeHNss BEHTUNATOPOB C NEPEeMEHHON CKOPOCTbIO BpalleHus;

- 3Konornyeckue acnekrtbl, B HaCTHOCTW LIyM ” n0Tpe6neHme 3Heprun.
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PucyHok 2.24 — TMpuHymnuanbHas cxema nNpsiMoii pagmaToOpHOA CUCTEMDbI
OXNaXAeHNs C NPUHYAUTENbHbIM HaaayBOM (BO3AYLIHbIA KOHAEHcATOop)

QHEeProyctaHoBKU

PucyHok 2.25 — Tpumep NpUMeHeHNs HENPSIMOW BEHTUAATOPHON CUCTEMBI

BO3YLUHOTO oxnaxaeHusa Ha TOCH

6 CounHckasa TIC.
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AnnapaTbl BO34YyLWHOro oxnaxgeHns (ABO) LWUMPOKO NPUMEHSAIOTCA B KOMMNPECCOPHbIX
CTaHUMAX, NMPUMEHsIEMbIX AN TPAHCMOPTMPOBKM NPUPOAHOro rasa. Haubonbliee pacnpo-
CTpaHeHne Ha KOMMPECCOPHbIX CTAHLUMAX MOMYYUIN CXEMbl C UCMONb30BaHNEM annapaTos
BO34yLIHOro oxnaxgeHns ABO (pucyHok 2.25). nybuHa oxnaxgeHusi TeXHOI0rMYeckoro ra-
3a OorpaHMyeHa TemnepaTypoil Hapy>XHOro BO3[yxa, YTO OCOOEHHO CKa3blBaeTCs B NETHWI
nepuog, akcnayataumu. EcTecTBeHHO, 4TO Temnepartypa rasa nocne oxnaxgeHus B ABO
He MOXeT OblTb HVKe TemnepaTypbl Hapy>XHOro BO3Ayxa.

B3avmHOe pacrnonoxeHne Ten1006MEeHHbIX CeKuuii U BEHTWUIATOPOB A1 NPOKaYKu
BO34yxa NPaKTUYECKn 1 onpeaensieT KOHCTPYKTMBHOe odopmaeHne ABO. TennoobMeHHble
cekunm ABO moryT pacnonararbCsi rOpM30HTasIbHO, BEPTUKaIbHO, Hak/OHHO, 3ursaroobpas-

HO, 4YTO U onpegensaeTt KOMMNOHOBKY annapara.

1 — BO3/yLUHbIA XONOAWBHYIK ra3a; 2 — CBeYa;
3,4 — KO/MeKTopbl BX0OAa U BbIXOAA rasa

PucyHok 2.26 — Cxema nogkitoyeHns annapara Bo34yLUHOO oxX/1axaeHus (npu
HWKHEM PaCMoSIOKEHUN BEHTUISTOPA)
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PucyHoK 2.27 — Annapat BO3AyLUHOTO OX/1aXAEHUA rasa KOMMNPECCOPHOW CTaHLyM C
BEPXHUM Pacro/iIOKEHNEM BeHTUIATopa: 1 — TennoobMeHHas NoBepXHOCTb; 2 —
BEHTUNATOP; 3 — naTpy6ok; 4 — andhdpy3op; 5 — KIMHOpemMeHHas nepefaqa; 6 —

anekTpoasuratesb

ABO pab6oTaeT crneaywLlmm obpasoM: Ha OMOPHbIX METa/I/IOKOHCTPYKUMAX 3akpensie-
Hbl TpybuaTble Tensoo6MeHHble cekuun. [Mo Tpyb6am Tennoo6MeHHON cekuMn nponyckalT
TpaHCNopTUPYeMbIil a3, a Yyepes MeXTpybHOe NMPOCTPaHCTBO TEM/I006MEHHON cekumMn € no-
MOLLbIO BEHTWUNATOPOB, MPUBOAUMBLIX BO BpalleHWe OT 3NeKTpoaBuraTeneil, npokavmsalT
HapyXHbI BO3A4yX. 3a cyeT TennoobMeHa Mexay HarpeTbiM npy KOMAPeMUpPOBaHUN ras3oMm,
OBUXYLLMMCS B Tpy6ax, U Hapy>XHbIM BO34YXOM, ABWXYLLUMCSA MO MEXTPYOGHOMY NpocTpaH-
CTBY, W MPONCXOANT OXJIaXAEHNE TEXHO/IOTMYECKOTO rasa.

OnbIT 3kcnnyataumm ABO Ha KC nokasbiBaeT, UYTO CHWXeHWe TemnepaTypbl rasa B
3TUX annaparax MOXHO OCYLWeCcTBUTb npumepHo Ha 15 °C— 25 °C. OgHOBpPEMEHHO, OnbIT
aKcnayaTauum ykasbiBaeT Ha HEOBXOAUMOCTb M 3KOHOMMWYECKYH LiesiecoobpasHocTb Hanbo-
lee NOMHOro MUCNosib30BaHMsA YCTAHOBOK OxnaXaeHus rasa Ha KC B rogoBoM LMKe akcnaya-

Tauuu, 3a UCKIK4YeHnem Tex MecdueB roga C BeCbMa HU3KMMU TemMmnepaTtypamMmn Hapy>XHOro
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BO3Zyxa, Koraa BKMoYeHWe Bcex annapaTtoB Ha npegbigywien KC nprBOANT K OXN@XAEHUIO
TPaHCMOPTUPYEMOTO rasa 40 TEMNepaTypbl, KOTOPasa MOXET NPUBECTU K BbINaaeHWIo ruapa-
TOB. OBbIYHO STO OTHOCUTCS K 3UMHEMY BPEMEHW roaa.

YMeHbLUeEHNEe TemnepaTypbl TEXHOMOMMUYECKOro rasa, NocTynarLlero B rasonpoBof,
nocne ero oxnaxaeHuss 8 ABO, NpuUBOAUT K YMEHBLUEHWIO CpefHel TeMneparypbl rasa Ha
JIMHEMHOM y4acTke TpybonpoBoga 1, kak CNeacTeme, K CHWKEHUIO TeMnepaTypbl 1 yBenuye-
HUO paBneHnst rasa Ha Bxope B nocriegyrowyo KC. 910, B CBOKO ouyepedb, NPUBOAUT K
YMEHBLLEHUIO CTEMEHU CKaTUA Ha NocnefyroLen ctaHumM (MpyY COXPaHeHUW AaBneHns Ha
BbIXOZE U3 HEE) 1 3HEepro3aTpaT Ha KOMMPEMUPOBaHWE rasa no CTaHLmu.

O4eBMAHO TaKKe, YTO ONTMMM3aUMS pexnmoB paboTel ABO fomkHa COOTBETCTBOBaTL
YCMOBUIO MUHUMATBHBIX CYMMapPHbIX 3HEPro3aTpaT Ha OXNaXAeHWUE N KOMNPEMMPOBaHWE ra-

3a Ha paccMaTprBaeMoM y4acTke paboTbl rasonposoaa.

Tabnuya 2.13 — Xapakrepuctuku npumeHsembix ABO

EauHuya 3HayeHus
XapakrepucTuka

“3mepeHus Tun 1 Tun 2 Tun 3
MaccoBbi pacxon rasa Ty 196 209 196,9
Paboyee faBneHue MMa 7,36 7,36 7,36
KoadduLpmeHT Tennonepeaayn BT/(M2 X) 23 22 25
MoBepxHoCTb TennoodbmMeHa m2 9930 9500 10793
Yumcno xono. rasa 1 1 1
O6uwee uucno Tpy6 540 476 582
OnuHa Tpy6 M 12 11 11,2
BHyTpeHH1n gnameTp Tpyo MM 22 22 21,2
CyMMa K03 DULMEHTOB MECTHBIX 50 55 5,8
CONPOTUBIIEHWA
KonuyecTBO BEHTUNATOPOB 2 6 2
Mpon3BoAUTENLHOCTL BEHTUNATO- M3y 820 800 564,5
pos,
Hanop BeHTUNATOpPOB Ma 16 16 7.2
MoLHOCTb BEHTUNATOPOB kBT 74 105,6 44
Macca annapara TOHH 47 36 33
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2.4.2 PapumaTopHble rpagupHnN C eCTeCTBEHHOI TAroii

PapgunatopHble rpagvpHM C eCTEeCTBEHHON TArol (rpagupHu Fennepa) no npuHumnam
LENCTBMS He OTMYalTCA OT pagnaTopHbIX oxnaguTesneil ¢ BEHTUAATOPHON TArOM 3a NCKNI0-
yeHmem cnocoba co3gaHus notoka Bo3gyxa. PapguwatopHble NCO ¢ ecTecTBEHHOW TAroi
NPUMEHAIOTCSA B BapuMaHTax NpsIMOro M HenpsIMOro oxnaxgeHusi. B npsmoi cucteme oxna-
Xpaemoe BeLecTBO fnojaetcAa HenocpeacTBEHHO B pagmaTtop (annapaTt BO34YLIHOrNo oxna-
XOEHUS UM BO3AYLIHbIA KOHAeHcaTop). B Henpsimoli cucteme (pUCYHOK 2.24) oxnaxgaemoe
BELLECTBO NepefaeT TEN/0 B MPOMEXYTOUYHbIA 06GOPOTHbI KOHTYp. 3aTeM BeLlLecTBO, KOTO-
pbIM 3amnofIHEH MPOMEXYTOUHbIA KOHTYp, nepegaeTt Tensio aTMochepHOMy BO34yXy B pagua-

TOPHOW rpagupHe.

PucyHok 2.28 — Henpsimasi pagmaTopHast cucTeMa OXNaxaeHns NapoBoit TypouHbI

CucrtemMa C eCTeCTBEHHOI TATON MMeeT cieayiolime NpeMMyLLecTBa no CPaBHEHUID C
CUCTEMOIi CyXOro OXaxeHus ¢ NPUHYAUTENbHOM TAroii:

- NPUMEeHeHNe TPagupHU C eCcTeCTBEHHOW TAroli umeeT Gonee HW3Koe MOTpeGreHue
3Heprum (OTCYTCTBYET HEOGXOAMMOCTb MPUMEHEHUS BEHTUASITOpoB). OTMevalT, uTo npu
MPUMEHEHNUUN CYXMX CUCTEM OXNAXAEHUSI HA 3HEepProreHepupyloLMx yCTaHOBKax 3aMeHa BeH-
TUNATOPHOI TAMM HA eCTECTBEHHYIO MPUBOANT K YBENIMUEHUI0 3 (DEKTUBHOCTA NPOU3BOACTBA

3NEKTPO3Heprun Ha 2 %;
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- 60/lee HU3KWIF YPOBEHb LIYMA;
- yCTpaHseTca BO3MOXHOCTb PeuupKyasLuMum Tens0BOro Bo3Aayxa OT YCTbs TPaAUpHU K

ee BXo4y, KoTopasi MOXeT BO3HWKaTb B BETPEHY Moroay B rpaAupHSX ¢ MPUHYAUTENbHON

TArOl, MMeLWmnX He6oNbLUY BbICOTY.
- 6onee HMU3KMe 3aTpaThl Ha TexHuyeckoe obcnyxusanune MCO.

B 10 e Bpemd, oxsaguTtenun c €CTECTBEHHOWN TAroli MeHee MaHeBpPEHHbI W, KaK npa-

BWNO, MEHEE NPON3BOANTEJIbHBLI.

PucyHok 2.29 — Cxema BO3yLUHOI rpagupHM HENPSIMOTO OXNaXAeHWs C
€CTeCTBEHHON TAron. Oxnaxgawline Moaynm yCTaHOB/eHbl BEPTUKAIbHO MO

OKPY)XXHOCTU GallHN
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PucyHok 2.30 — Mprmep BO3AYyLUHON rpaaupHM C ECTECTBEHHON TArO Ha yrosibHol
anekTpocTaHumn B Kutae

2.4.3 PagpaTopHble rpafupHu C OpoLLIEHNEM

PaguaTtopHble rpafvpHu C OpOLUeHVEeM MOXHO paccmaTpusatb Kak moAudukauuio
BEHTUNATOPHbIX UK GalleHHbIX pagnaTopHbIX CUCTeM oxnaxaeHus. OHW A0NosHeHbl 060-
POTHbIMU BOAHBIMW CUCTEMaMW, NPUMEHSAEMbIMU A5 NPeABapUTEeSIbHOr0 CHUMXKEHUS Temne-
paTtypbl ¥ MOBbIWEHNA BAAXHOCTW OXMaxiawwero Bo3gyxa Wunay OpoLlleHus pagvaTopos.
Llensto npumeHeHns Bogpl B aTnX MNCO ABNAAETCA CHUXEHWE TeMnepaTypbl OX/TaXAEeHUS.

PagvaTopHble rpagupHy ¢ opolleHnem 06beANHAIOT NPenMyLLecTBa 3aMKHYTOrO KOH-
Typa C CyL,eCTBEHHOW 3KOHOMMWEW BOAbl MO CPABHEHWIO C WCNAPUTENbHBIMU TPASUPHAMMU.
B 10 Xe Bpemsi, BO3MOXHO [OCTMXEHNE Bonee HU3KUX TemnepaTyp OXNaxAeHUs no cpaBHe-
HMIO C BO3A4YLIHbIMW pagnaTopHbiMK oxnagutensamu. Mo o6bemam noTpebneHns sHeprumn m
LUYMOBbIM XapakTepuCTUKaM OHW CPaBHUMbl C BEHTUNATOPHbIMWU MOKPbIMY rpagupHsaMu. Kak
npasuio, BoAa, NPUMeHseMas pagnaTopHbIX CUCTemMax C OpoLleHMeM, TpebyeT npeasapu-
TeNbHOM NOAroTOBKM: OYMCTKM M 06ECCONUBaHUS.

VimeloTca aKcnepuMeHTaslbHble AaHHble No 3Heprobsioky 100 MBT ¢ cuctemoit oxna-
XOEHWA C pagnaTopHbIMU FpajupHAMY C opolleHnem. Mpy opoleHnn Tonbko 5 % oT obLuei
naowaan Tennoo6mMeHHol NOBEPXHOCTH, OOLUMIA TensocbeM Ha Cyxoi 6allueHHON rpagvpHe
C eCTeCTBEHHOI TArol yBennunBasica noytn Ha 12 %. Mpu 3TOM, 3a CYET CHUXKEHUS Temne-

89



UTC 20-2016

paTypbl LMPKYNSLMOHHON BoAbl Ha 5,5 °C 1 COOTBETCTBYIOLLErO YBENMYEHUS BakyyMa B KOH-
AeHcaTopax, obecnedvBanocs MogjepkaHne MOLLHOCTU 3Heprobrnoka Ha HOMWHaNLHOM
ypoBHe (100 MBT). lMpu OTCYTCTBUM OpPOLLUEHMA MOLUHOCTbL 3Heprobnoka cHwkanack Ha
2 MBT. MoTpebneHne BoabI MPW 3TOM COCTaBMAO OKono 52 M3/Y unn okono 26 n Ha 1 kBT-u.
OpoLueHne Bceln MOBEPXHOCTM PaaNaTopoB MOBbLILLAST TEMNONPOM3BOAUTENBHOCTL rPagup-
HY B 3 pasa.

OaHUM 13 He[oCTaTKoOB [laHHOM CUCTEMbI OXNakAeHus sBnsetTcs HeobxoauMMOCTb
NPUMEHEHNA LA OpOLUeHNs 06eCCONeHHON BOAbI, YTO MO3BONseT nsbexats o6pa3oBaHus
Ha MOBEPXHOCTU PafMaTopOB COMEBbIX OTMOXEHVN. YuuTbiBas oveHb OonbLuyto nnowagb
MOBEPXHOCTW PagnaTopoB, B cliyyae obpasoBaHusi OTINOXEHUA UX yAaneHue GyneT OueHb
TPYBOEMKOW 3ajaveir. JononHuTenbHbIE 3aTpaTbl HA CO3haHWe W 3KChnyaTauuilo CUCTeM
OPOLUEHUS KOMMEHCUPYHOTCS CHWKEHWEM BEMUYMHBI HEAOOXNAKAEHUS U KOCBEHHOFO MO-
TpebneHns sHeprun. B BEHTUNSTOPHBIX rpagvpHaX BO BPEMS OPOLUEHWUS PaguaTopoB BO3-
MOXXHO CHWDKEHWE CKOPOCTW BpalleHUsi BEHTUNSATOPOB, YTO MOXET OBecneynTb CHWKEHue
noTpebnenHns nMn aHeprn. PagmnaTopHsie rpagvpHy ¢ OPOLLEHNEM TaioKe NO3BONSIOT pe-
WKnTb NpobnemMsl 06pasoBaHMa NapoBoro akena, Tak Kak NpyM HacTynreHUn yCrnoBui Ans

O6pa3OBaHVIF| BMANMOro anKena cucTtema opoLleHna MoXeT ObITb OTKNHOYEHA.

90



NTC 20-2016

Pucynok 2.3l — MpunuunmansbHan cxema BeHTMNATOPHOW paguatopHoil rpagupHm c

opowWwWeHnem:

1 — nepBUYHBI/A KOHTYP CUCTEMbI OXNaXAEHWS;
2 — BX0Of oxnaxaaemMmoi cpefpl B rpaguipHIo;

3 — oxnaxaaemble 31eMEHTI;

4 — BbIXOJ, OX/laXAaeMoi cpefibl U3 rpagupHu;
5 — Tennoo6MeHHMK;

6 — LUPKYNAUMOHHBIV Hacoc;

7 — cxeMa opoluatlLLei Boapl;

8 — MpoayBOYHbIN TPY60MpPOBOA;

9 — BOAOCGOpPHbIN BacceliH;

10 — cxema OnopOoXHEHUs1 1 BbiMyCka ocadka 13 BoAOCOOpHOro bacceliHa,;
11 — oxnaxgatwoLuii Bo3ayx;

12 — BeHTUIATOP;

13 — npvBof4 BEHTUNATOpPA.
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Pa3pen 3. Oxonornyeckue acnekrol MNCO

3.1 Buabl akonoruyeckux acnekros MNCO

WNHTEHCMBHOCTE 3KOMOMMUYECKUX acnekToB, MacwTad BO3OENCTBUMA Ha OKPYXatoLLyto
cpeay NPOMBILMEHHBIX CUCTEM OXNE@XAEHUA Pa3finyHbl ANA KDKAOTO U3 TUMNOB U KOHCTPYK-
LWIA, onucaHHbix B rnaee 2. B uensix cpasHeHna NMCO pasnnyHbIX TUNOB U MAEHTUUKaLMK
HAT oxnaxaeHusa B gaHHoM crnpaBoyHuke HAT paccmarpuBaloTcs cneayrowme Buabl 3KOMo-
MMYeCKMX acrneKToB W BO3ASNCTBUI Ha Okpyxatowlyto cpeay MNCO:

1) kocBeHHoe BnusHue MNMCO Ha notpebneHne SHEPrMmM M pecypcoB OXnaxaaembiM
TEXHONOrMYeckMM 0GopyaAOBaHNEM M NOKa3aTenn ero skoriornyeckon 6esonacHocTy;

2) npsimoe noTpebnerne aHeprun o6opyaoeanvem MNMCO;

3) 6e3Bo3BpaTHOE NOTpebneHne BOAHbIX PECYPCOB;

4) BNUsIHME Ha TENNOBOE COCTOSIHNE BOAHbLIX OOBLEKTOB;

5) ywep6 BoaHbIM OpraHMamam Ha Bogosabopax;

6) cOpoC 3arpA3HAOLLMX BELLECTB C OXNaxAaroLlen BOJON B NOBEPXHOCTHLIE BOAOE-
Mbl

7) BbIBPOCHI 3arps3HSAIOLLMX BELECTB B atmocdepy;

8) obpasosaHre NapoBoro dakena;

9) wym;

10) pUCKM yTeuek 3arpsisHAIOLLMX BELLECTB B OKPYXKaIOLLYIO cpefy;

11) pUCKM MUKPOBMOOrMYECKOrO 3arpA3HEHNS OKPYXatoLLel cpeabl;

12) obpasoBaHme 0TX0L0B.

B KaxzoM criyyae 3KOOrMYecKyro 3Ha4MMOCTb 3TUX acreKToB W Npobnem HyXHo pac-
cMaTpuBaTb B CBETE MOJSIHOW 3KONOTMYECKON Pe3ynbTaTUBHOCTM BCErO NMPOU3BOACTBEHHOrO
obbekTa, BKMOYas acrnekTbl OXNaXKAaemMoro npoms3BOLCTBEHHOrO npouecca. He Bce acnekThbl
OAVHaKOBO 3HaYMMbl AN1A K&XA0M U3 CUCTEM, Hanpumep, notpebneHre BOAHbLIX PeCcypcoB 1
obpasoBaHMe NapoBOro akena HeCyLUEeCTBEHHbI AMA BO3AYLUHbIX CUCTEM OXNaXAEHWS.
Okonoruyeckne acnekTbl M NpoBnembl, KOTOPble MOTEHUMANbHO SBAAIOTCH 3HaYMMbIMK W
BOMMKHbI BbITb MPVHATLI BO BHUMaHWe Npy ngeHtudukaumm HAT NCO, npuseaeHsl B Tabnu-
ue 3.1. MHTEHCMBHOCTb M 3HAYMMOCTb KEKAOTO 3KOMOTM4ECKOro acnekrta MoxeT ObiTb CHU-
KeHa NpUMeHeHneM cneumnanbHbIx Mep, ogHako B Tabnuue 3.1 ykasaHbl acnekTbl, KoTopble
ABMSOTCA NOTEHUMANbHO 3HauMbIMK 6e3 ydeTa BNuaHWA 3TUX cneuunansHbIX Mep. Xapak-

TEP 1 YpOBEHbL BO3ECTBUA Ha OKpyxaroLyto cpegy MNCO onpegensetcs He TOMBKO TUMOM W
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kKoHcTpykumen MNMCO, HO 1, B HE MEHbLLEN CTENEHN, 3aBUCAT OT METOAO0B €€ 3KCnnyaTauum n

TeXHNYEeCKOro O6CJ'Iy>KI/IBaHI/IFI.
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Tabnuya 3.14 — OueHka 3HauMmocCTn skonormdeckux acnekros MCO
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3.2 NoTpeGneHne aHeprum

MoTpebnenHne sHeprum NPOMBbILLNEHHBIMA CUCTEMAMM OXJIaXAEHNA MOXKHO pasfennTb
Ha npsmoe n kocseHHoe. Mpsamoe aHepronoTpebneHne NMNCO — noTpebneHne anekTposHep-
rmm o6opygosanmem MCO, B OCHOBHOM, Hacocamm 1 BeHTunsaTopamu. Mpsamoe notpedneHune
MCO anekTposHeprun 3aBUCUT OT:

- pacxopa oxnaxgarowlen cpeabl (Boabl vnv Bo3ayxa);

- a3pOANHAMUYECKOro COMPOTMBIEHUS BO3AYLUHOTO TpakTa W r’mapaBnuMYeckoro co-
npoTneneHus BogHoro Tpakta NCO n Heo6xoanMOoNn BbICOTbI NOABLEMA BOAbI;

- Kl Hacocos 1 BEHTUNATOPOB;

- 3HeproaHEeKTUBHOCTN NPMBOLOB HACOCOB U BEHTUNSATOPOB.

OTn napameTpbl MOTyT onpeaensaTbes Kak KoHcTpykumen MCO, Tak U kavyecTBoM KX
TEeXHUYECKOro 06CnyXMBaHUs 1 METoAaMU 3KCMIyaTauum U yripaeneHust.

Ecnu MCO, B cuny KOHCTPYKTUBHBLIX OCOBEHHOCTEN UMU NMPUMEHSAEMbIX METOL0B 3KC-
nnyaraumu, He MoxeT obecneuntb NOTPEBHOCTU TexHonoruyeckoro obopyaoBaHns B OTBe-
LEHUN M3BBITOYHOro Tenna, 3TO, Kak NPaBuro, BEAET K HapyLLeHUo paboTbl TEXHOMNOMMYe-
ckoro obopynoBaHUs, MOBLILLEHWIO NOTPEONEeHUs NPOU3BOACTBEHHBLIM MPOLIECCOM 3HEPIUM
unu ceipba. lNoTpebneHne sHeprum oxnaxgaembiM NPOU3BOACTBEHHBIM MPOLIECCOM, 3aBU-
csAwee oT addekTmBHoCcTU paboTbl MCO, HasbiBaeTCA KOCBEHHLIM NOTpebneHneM aHepruu.
[nsa ero oueHKkM HeOBXOAUM aHanma MosHOro aHepreTudeckoro 6anaHca cUCTeMbl oxnaxae-

HUSI N OXNaX4aemMoro Npon3BoACTBEHHOrO 06opya0BaHUS.
3.2.1 MNpamoe noTpedneHue 3NeKTPO3IHEPrun

MoTtpebneHne anekTposHeprum MNCO xapakTepusyeTcs yAenbHbIM MNoTpebneHnem
3MNEKTPOSHeprnm B KBT-4 Ha eanHuLy oTBegeHHoro Tenna B MBT-u unu kBt(an)MBT(Tenn).
YnensHoe noTpebreHne 3MeKTPpOSHEPTMM MOXET M3MEHSITLCS B LUMPOKOM AMana3oHe U 3a-
BMCUT OT TWNa CUCTEMbI OXMaXAEHWS!, €€ KOHCTPYKLMM U METOAOB TEXHUYECKOrO 06Cnyxu-
BaHWsA W akcnnyaTtaumm. CyLlecTBeHHOE 3HaYeHUe UMEKT Takke MECTHbIE KnumaTtuyeckme
yCcrnoBus. cucTeMa oxnaxaeHuss B 6onee Tennom knmmare obbluHO noTpebnser Gonblue
3Heprvu, 4Yem B Oonee npoxnagHbIx KnumaTtuyeckux obnactsax. OcHoBHble noTpebutenn
3MEKTPOSHEPIN B CUCTEMAX OXTaXKLEHNS:

- Hacochl (MCNoNb3yeMbIe BO BCEX BOAHbIX CUCTEMAX) ANs MOAMUTKA U NOAAEPXaHNA
LUMPKYnsiLMM oxnaxaatolen sogel. Ux sHepronoTpedbneHne onpeaensetca o6bemomM nepe-

KaumBaeMoWn BoAbl 1 co3gaBaeMbiv gasneHneM. Henpsamble cucteMbl UMELOT ABa KOHTYpa n
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No3ToOMy HyxzatoTca B 6onbLIemM KonmyecTee HacocoB. B criyqae ucnonb3oBaHus rpagmpeH
HeobxoamMMoe paBrieHne Bogbl Gonbliue, 4To TpebyeT GomnbLUero KOmM4YecTsa 3Heprm Mo
CPaBHEHWIO C MPAMOTOYHOWN CUCTEMO;

- BEHTUNATOPbLI NCMOMb3YIOTCH BO BCEX MPafMpPHSX U KOHAEHCaTopax C NpuHyaMTEnb-
HOW TAron. Ux sHepronoTpebneHne onpeaenseTcs KoNM4YecTBOM, PasMepPoM U TUMOM BEHTU-
naTopos, 06beMOM M co3faBaeMbiM AaBrneHnem Bo3sayxa. Cyxme CUCTeMbl, Kak npaBumo,
HYyX4ar0TCq B OOMbLUEM KONMMYECTBE BO3AyXa MpU TOW e MPOU3BOAUTENBHOCTM OXNaxae-
HWS, YeM BOAHBIE CUCTEMBI, XOTS 3TO He 00A3aTenNsLHO NPUBOAMUT K Bonee BeICOKOMY noTpeb-
TNEHNIo aHepruu.

MeToapl, NpUMeHsieMble ANS MOBbILIEHWS 3HEPro3dEKTUBHOCTM paboThl HACOCOB,
BEHTUNATOPOB M X MPUBOAOB, OnucaHbl B cnpasoyHuke HAT «MoBbileHNe 3HepreTUYecKon

3P PEKTUBHOCTM NPU OCYLLECTBIIEHNN XO3SNCTBEHHON 1 (MNN) NHON AEATENBHOCTMY.

3.2.2 KocBeHHOE BfIUSIHME Ha SHEPronoTpeodneHne oxnaxapaeMoro

obopyaoBaHus

MoTpebneHve sHeprum oxnaxaaeMbiM NPOU3BOACTBEHHBIM 0GOPYAOBaHNEM CUUTAET-
€Al KOCBEHHbIM NoTpebneHnemM 3HeprMKn, CBSI3aHHBIM C NpoLeccom oxnaxaeHns. Mpu Head-
heKTUBHOM OxnaxAeHUM oBopyAoBaHWUA NoTpebrieHMe UM 3Heprun yeenuumeaeTcs. YXya-
LeHHas Tennonepeaaya (Hanpumep, us-3a 3arpasHeHust) NoBbICUT TEMMNEPATYPy TEXHOMNOMM-
yeckoro 060pyaoBaHNS U NPUBEAET K POCTy NoTpebneHns sHeprun. HepocratoyuHas addek-
TMBHOCTb OXJI&KAEHUSA NPUBOAMUT K NOTEPSAM NPOAYKLMU N CHWDKAET 3P(PEKTUBHOCTb TEXHO-
normnyeckoro npouecca. Ha TOC ms-3a yxyalueHns oxnaxkaeHus KoHaeHcatopa BblpaboTtka
BHEPrMn MOXeT CHU3UTLCA Ha 0,25 %, 4YTO 9KBUBANEHTHO CHWXEHUO 3adEeKTUBHOCTU Npu-
6nunautensHo Ha 0,4 % Ha rpagyc. Mo pesynbTatam onpoca poccumnckmx TIC nonyyeHsl
CBEeHUs1 O CpedHEM 3HauYeHUM nepexora TOMnuBa Mpu MOBbILWEHUN TEMMepaTypbl Oxna-
xgatowen soasl Ha 1 °C 0,84 r ycnoeHoro tonnmea. Ecnv npumeHsaeTes oTKpbITaa ucnapu-
TenbHas rpagvpHs, a He NPSIMOTOYHAs CUCTEMA, KOHEYHAasi TeMnepaTtypa OXJIKAEHWs Mo-
BbICUTCA Ha 5 °C, 4TO NPUBELAET K CHYDKEHWMIO BbIPaboTKN MakcumanbHo Ha 2 %. Ecnm yyecTb
Takke pasnuly B obbeme sHeprum, notpebnsaemon obopyaosannem MNCO, koTopas cocras-
nset 6-8 kBt Ha 1 MBT oTBOAMMOro Tenna, 31O AaeT ele oAuH NPOUEHT notepb addek-

TUBHOCTW.
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Tabnuuya 3.15 — BrninsiHue Temnepatypbl 060pOTHON BOAbI HA paboTy TEXHONOMMYECKOro

o6opyaosanus ([21])

XapakTep U3MeHeHVst TeMnepaTypbl BOAbI

BrnnsiHue Ha nokasarenu pa6oTbl 06opyaoBaHus

CHWkeHWe Temneparypbl BOAbI, NoAa-
BaeMom Ha koHgeHcaTopbl TypbuH KOC,
Ha1°C

YmMmeHbLeHve Ha 1,2-2 r pacxoa yCnoBHOro

TonnuBa Ha BbIpaboTKy 1 KBT Y aneKkTpo3Heprum

MoBbIlLeHMe TemnepaTypsl BOAbI, Noaa-

BaeMom Ha koHgeHcaTtopbl TOC, Ha 1 °C

CHwxeHue Bakyyma B koHaeHcaTopax Ha 0,5 %,
YTO PaBHOLEHHO CHUKEHMIO MOLLHOCTW TYpPOUHBI

Ha 0,4 % vnn nepepacxoay napa Ha 0,5 %

CHwkeHne Temnepatypbl Bogbl, Noga-
BaeMOW Ha KOHAEHCaTopbl KOMMPECCop-

HbIX XONOAMNbHbLIX CTaHumiA, Ha 1 °C

YmeHbLueHve Ha 2 % — 4 % pacxoaa anekTpo-

3HEPrK Ha NMPUBO KOMMPECCOPOB

CHwxeHne Temneparypbl Bogbl, Noga-
BaeMOW Ha KOHAEeHCaToPb! MapodKeKLM-
OHHbIX XONOAWNbHbIX CTaHumi, Ha 7 °C
(c27 °C no 20 °C)

YMeHbLeHne pacxoga napac 3,4 4o 2,1 THa

4 'k BbipabaTbiBaemMoro xonoaa

CHwKeHue TemnepaTypbl BOALI Mpn
pacyeTax pasmepoB TennoodMeHHON
annapatypbl NpeanpUATAN HedpTexuMun
Ha 5 °C (c 30 °C po 25 °C)

YmeHbLueHre Ha 23 % nnoLwaamn noBepxHOCTU
oxnaxaeHus TennoodmMeHHukoB 1 Ha 20 % pac-

Xo4a meTanna Ha nx n3rotoeneHne

CHwKeHWe Temneparypbl BOAbI Ha yCTa-
HOBKe NNpOnn3a HeddTU MOLLIHOCTbLHO
340 Tbic. T/roa Ha 2,3 °C

YBenuueHne BobipaboTkM TOMNMMBHO-
3HEepreTUYECKMX pecypcoB B rog Ha 518 Thic.
fonnapoe CLUA

HepooxnaxaeHne Boabl B NETHWI ne-
pvoa OTHOCUTENBHO ee pacqeTHOW TeM-
nepatypbl Ha NPeANPUATUAX NO Bbipa-

BOoTKe XMUYECKOM NPOoAaYKLUMN

YMeHbLUeHWe CPpeaHErooBoN BbipaboTku Karb-
LMHMPOBaHHOW coabl NpuMepHo Ha 3,4 %, ammu-
aka — Ha 10 %, metaHona — Ha 8 %, CepHUCTOro
HaTpua — Ha 4,5 %, YKCyCHOW KUCNOTbl — Ha

11 %.

JaHHble B Tabnuue 3.2 nonyuyeHbl, Kak NpaBvsio, U3 CPABHEHUS Pa3fUYHBIX CUCTEM

OXNaXAEeHNA C OAMHaKOBOW MPON3BOAUTENBHOCTLIO. JTU JaHHbIE HETOYHbl W SIBMSHOTCS

OLIEHKOW YPOBHS BNUSHNS 9PEKTUBHOCTM OXNaXAEHUsSI Ha NONHbIV SHepreTuyecku 6anaHc

NMPOU3BOACTBEHHOTO 06bekTa. Llenb OLeHKM — MnokasaTb BaKHOCTb yYeTa He TOMbKO NpsiMo-

ro, HO N KOCBEHHOrO NOTPEeBNeHNs sHeprum npwm oueHke n cpasHeHun MCO.
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B cooTtBeTcTBUM C yKkazaHnamm ([47]) n3 Bcex napameTpoB, ornpeaensiowmx B yCroBu-
AX SKCMyaTauumM 3KOHOMUYHOCTb NapoTyPOUHHON YCTaHOBKK, Hambonbluee BIUSHUE OKasbl-
BaeT AaerneHue oTpaboTasLuero napa, KOTopoe 3aBUCUT OT BHELLHMX YCIOBUMW — Temnepa-
Typbl OXNa@xgaroLen Boabl, pexmmMa paboTbl KOHLEHCALMOHHON YyCTaHOBKM (MApOBO Harpy3-
KW, KPATHOCTU OXMaXLEHNS) U B 3HAYUTENBHOW CTEMEHN OT YUCTOTbI MOBEPXHOCTU OXNaKae-
HUSA KOHAEHcaTopa. YXy[LUeHWe BaKyyma, CBA3aHHOE C 3arpsi3HEHMEM NOBEPXHOCTM Oxna-
XKOEHWSA KOHOeHCaTopoB, AOCTUraeT Ha anekTpoctaHumax 1.2 %, a B HEKOTOPbIX cryyasx,
npu ocoBeHHO NNoxom kavecTBe BoAbl — 3,4 %. CHWKEHVE MOLLHOCTU pasnuyHO Ans pas-
JINYHBIX TUMOB TYPOWH 1 3aBUCUT OT MHOMMX MPUYNH — rMaBHbIM 06pasoMm OT TWna M KOH-
CTPYKUWN NOCNEeAHEN CTyNeHn, ANuHbI 1 hOpMbl paboden nonarku.

B onpegeneHHoM AuanasoHe W3MEHEHWs LaBrneHus oTpaboTaBliero napa 3aBWUCU-
MOCTb M3MEHEHWS1 MOLLHOCTW OT aBri€HUs] B KOHASHCATOPE Npv 3a4aHHOM pacxoae napa
UMEET NPSMOSIMHENHBIN XapaKkTep, U3MEHEHNe MOLLHOCTU NpU U3MEHEHUN AABMNEHUS B KOH-
[leHcaTope B 3TOM JManasoHe SBNSeTcA AN faHHOro Tvna TypOuHbl BEMUYMHOM MOCTOSIH-
HOM.

Ana TypbuH TOC ¢ HavansHeIM gaBneHueM napa 13-24 MMa (130-240 krc/cm2) un
neperpesoM napa WU3MEHEHWEe MOLLHOCTA MpU U3MEHEHUM AaBMEHUA B KOHAEHcaTope Ha
1 kMa (0,01 krc/em2) coctaenseT npumepHo 0,8 % — 0,9 % HOMUHanbLHOW MowHOCcTU. [AnA
TypbuH ASC, paboTarowmx Ha HacbileHHOM nape ¢ gaeneHnem 4,4-6,5 MMa ¢ pacnonara-
€eMbIM TennonageHnemM NPUMEpPHO BABOE MEHBLLUMM, YeM ANA TypOuH C neperpeTbiM Napom,
N3MeHeHVe AaBneHust B KOHAeHcaTope Ooree CyLlecTBeHHO CKas3blBaeTCA Ha M3MEHEeHWUU
MoLLHOCTM TypbuHbl. Tak, ana TypbuH ASC c vactoton epaweHus 3000 06/MUH MOLLHOCTb
TypOUuHBbI NPpY N3MEHEHUMN AABMEHUs B koHAeHcaTope Ha 1 klla nsmeHseTcs npuUMepHo Ha
1,8 %. Ho ana typbuH ¢ yactoton BpaweHns 1500 o6/MuH B cuny ocobeHHoCcTen aspoaun-
HaMMYECKOW XapaKTepuUCTUKM paboyel nonatku nocnegHen ctyneHn (bonblias anvHa, 3Ha-
yiTENbHasA BEEPHOCTb) U3MEHEHME MOLLHOCTU 3HAYUTENBbHO MEHbLUe W NpUbnUanTensHo
ypaBHMBaeTCA cO 3Ha4eHueM Ans TypbuH TOC Ha opraHudeckom Tonnmee.

B tabnuue 3.3 npuBeaeHbl faHHbIE MO M3MEHEeHUI0 MOLHOCTY Typboarperarta npu us-
MEHEeHUN AaBneHns B KoHaeHcaTope Ha +1 klMa B npegenax NpSMONMHENHbIX Y4aCTKOB Mo-
NMPaBOYHbIX KPMBBIX HA JABMEHNE B KOHAEHCATOPE, TaM e NPUBEAEHO U3MEHEHUE YAENbHO-

ro pacxoga TennoTbl NPY HOMUHATBLHOMN Harpy3ke KOHAEHCAUMOHHBIX TYPOMH.
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Tabnuua 3.16 — NameHeHue mowHocTu Typboarperaros Npy USMEHEHUN AABMNEHUS B KOHAEHCaTope
Ha +1 klMa ([47])

N3meHeHne
N3meHeHne moLy-
TypbuHa yaenbHOro pacxo- | Tun anekTpoctaHuum
HoCTW, KBT (%)
aa tennotbl, % (1)

K-50-90 NIMI3 450 0,90 KaC
K-100-90 M3 900 0,90

K-100-90 XT3 1000 100

K-160—130 XT3 1170 0,73

K-200-130 NIM3 1900 0,95 KaC
K-300—240 XT3 3340 111

K-300—240 NIM3 2760 0,92

K-500—240 XT3 3880 0.78

K-500—240 NIM3 3680 0,74

K-800—240 NIM3 4940 0,62

T-50-130 MO TM3 400 0,80* TaY
NT-60—130 M3 450 0,90*
MT-80/100—130/13 NIM3 450 0.56*

T-100-130 MO TM3 725 0.73*

T-250—240 MO TM3 1830 0,70*

K-220-44 XT3 (3000 06/MuH) 3980 181 C BnaxHo-
K-500—65/3000 XT3 7960 159 napoBbIMM Typou-
K-750—65/3000 XT3 8900 119 Hamw
K-600—60/1500 XT3 4250 0.85
K-1000-60/1500—1 XT3 (3 10350 104

UHO)

K-1000—60/1500—2

K-1000-60/1500-3 XT3 (2 8300 0,83

LHO)

* MNpwn paboTe B KOHAEHCALMOHHOM pPEXnNME.,

** o pacyeTy 3aBOAa-U3roToBMTENA 060PYAOBAHMS.
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Tabnuua 3.17 — MNpumep cpaBHEHUS CPEAHEro40BOro YAENbHOIO NPSIMOro N KOCBEHHOrO NOTPEBNeHNst 3Heprum pasnuyHbIMN CUCTEMaMU

oxnaxgeHus n soibpocos CO2 Ha MBT(Tenn) ([9])

YaenbHoe npsimoe noTpebneHue sHeprum, YaenbHoe
kBT/MBT(Tenn) KOCBEHHOe
notpebne-
HUe 3Hep- MonHoe no-
rmu, pac- TpebneHne
Bbi6pocel
cuuUTaHHoe ¢ aHeprum
YBenuuex- Oeson HA CO,,
Cucrema oxnaxgeHus YYETOM KO- (npsimoe +
BeHTunsTO- Haa T, °C Opacc., %o T/ron/MBT(T
Hacocsl Utoro 3puLMeH- | KOCBEHHOE),
pbl enn)
Ta kBT/MBT(TE
1.4 kBT/MBT nn)
(tenn) °C,
kBT/MBT(Te
n)
MpamoTodrHasa npamas 10 (9-12) - 10 0 10 25 50
MpamoTtouHaa Henpsamaa |15 (12-18) - 15 57 22 55 110
OTKkpbITan Mokpas rpa- 15 (13-17) 5 20 57 27 68 136
AVpHA
MbpungHoe oxnaxgerHne |15 (13-17) 23 57 30 75 150
3akpbiTasg obopoTHas >15 (13-17) >23 8 11 >34 >85 >170
rpagunpHs
BosgywHoe oxnaxkgeHve - 20 20 20 28 48 120 240
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3.2.3 NMpumeHsieMble MeTOAbl CHUXKEHUsI NOTPe6neHna a3Heprum cuctemamm

oxnaxaeHus

KomMnnekcHble Mepbl B Npegenax NpousBOACTBEHHOrO npouecca no NoBTOPHOMY MC-
NOMb30BaHNIO TENMA MOTYT CHU3UTb 06bemM M3bbITouHOro Tenna. Mpu aTomM cHKaeTca npo-
eKTHasi npou3soauTensHocTb MNCO, Y4TO NPUBOAWT K CHWKEHMWIO NPSMOro U KOCBEHHOro rMo-
TpebneHus sHeprun. bonee adpdekTnBHOE 060pYAOBaHNE N NpaBuUnbHas SKCnnyaTauus cu-
CTeMbl OxNnaxeHus, obecneunBaroLMe MUHAMAnNLHO SOCTKUMbIE TeMMepaTypbl OXnaxaa-
€MOro npoLiecca, No3BONSAT AOCTUTHYTb AaNbHENLLEro CHWKEHNS SHepronoTpebneHums.

O6tem noTpebneHns sHeprum B GONbLLOK CTENeHN onpepenseTca BbIGopoM Tuna n
KOHCTPYKLMM CUCTEMbI OXNaXAEHNS. ITO OYEHb CNOXHBIN BOMPOC, TPeByHOLMIA yYeTa MHOMX
dpakTopos, NoaToMy AaTh obLlee peLleHne TPyLHO.

Ha npaktuke crxeHmsa sHepronotpebnenma NCO npumeHseTcs cneaytoLlme Mepbl:

- npu npoekTnpoarHn NMCO HeobxoaMMO NO BO3MOXHOCTU CHVXKATb rMApPaBnNMyeckoe
1 a3ponHaMNYEeCcKoe CONPOTUBIIEHNE TPAKTOB BOAbI U BO3AYXA,

- B BEHTUNATOPHbIX FPagupHsX — BbIOOP TvNa WM pacronoKeHUss BEHTUNATOPOB W
obecneyeHre BO3MOXHOCTM perynnmpoBaHnsi pacxoja Bo3ayxa,

- BbiBOp opocutens rpaauvpeH, obecrneunBaloero MakcuMarnbsHbIA TennoobmeH npu
nobbIX pexmmax;

- BbIOOP KanneynosuTenen ¢ MUHUMarbHbIM a3pOAMHAMNYECKMM CONMPOTUBIIEHUEM,

- NpegoTBpaLleHne 06pasoBaHNA MEXaHUYECKUX, CONEBbIX U BMONOrMyecknx OTnoxe-
HU B TENNOOBMEHHMKaX.

3amMeHa maTepvanoB U U3MEHEeHUS B KOHCTPYKLMW, BUAUMO, He JaeT peHTabernbHbIX
BapWaHTOB AN CHWKEHUs NoTpebneHns sHeprum B CyLLIECTBYIOLLIMX CUCTEMAX OXNaXKAEHUS,
0COBEHHO KPYMHLIX. 3aMeHa 3NeMEeHTOB rpagvpHU (BEHTUNSITOPOB, OpPOCUTENEN U cenapa-
TOPOB YHOCa) ABMSIETCS NpYeMnemMbIM cnocobom B HEKOTOPLIX cnyyasx. [Ans HebonbLumx cu-
CTEM, HanpyMep, OTKPbITLIX U 3aKPbITbIX BOAHLIX OOOPOTHBIX CUCTEM OXIaXAEHUS, KOTOPLIE
npeanararoTcs PbIHKOM B 3aBOJCKOM W3rOTOBIEHWU 1 COOpKe, 3aMeHa CUCTEMbI OXNaXKAEHNS
TEXHWYECKN HaMHOIO NpoLLe.

Mo pesynbTatam onpoca He GbiNo nony4yeHo MHpOPMaUMN OTHOCUTENbHO METOL0B
CHVPKEHWS noTpebneHns 3Heprum NOCPEACTBOM MPUMEHEHUSA BEHTUNATOPOB C HU3KUM SHEP-
ronoTpebneHMeM MM NoBbIWEHUS MMBKOCTU akcnnyaTtaumn. B nHdopmaumm nocrasLymkos
MOTyT BbITb HaAEHbI AaHHbIE O AOCTYMHBIX TUNAxX BEHTUNATOPOB U NX MOLLHOCTU. CoBeTyioT

MPVMEHSATE BEHTUIIATOPbI, KOTOPLIE MOTYT 3KCMIyaTMPOBATLCS MPU NMEPEMEHHBLIX CKOPOCTSX
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WX CUCTEMBI C HECKOMNBKUMU BEHTUMNSTOPaMM, KOTOpbIe NPeaocTaBnsaoT 6onblune BO3MOX-
HOCTU MO PErynmpoBaHnio pacxoaa Bo3ayxa.

OTHOCUTENLHO BMNUAHUS a3pOAMHAMUYECKOTO COMPOTUMBIIEHUSA BOAOYNOBUTENEN Ha
3HepronoTpebneHne BEHTUNATOPOB, CYUTAETCH, YTO PpasHULE@ MEeXAy PasfnyHbIMA KOH-
CTPYKUMAMU CENapaTopoB U UX AEUCTBUTENBHOE BIMSAHWE HA NPOU3BOAUTENBHOCTb BEHTU-
NATOPOB HY)XKAAETCA B OCTOPOXHOM PacCMOTPEHWUM, NPUHUMAas BO BHUMaHWE MECTHbIE yCIio-
BUSA. QTO 3HAUMT, YTO NPU OLEHKE NMPEUMYLLIECTB Pa3nuYHbIX OpocuTenen fomkHa ObiTb Bbl-
NONHEeHa KOMMNJIEKCHas OLIEHKa C y4ETOM KOHCTPYKLMWN FpagupHU 1 MPOXoX4eHNs NoToka Ye-
pe3 BEHTUNSATOPbI U cenapaTopbl yHOca.

MpakTvka CBUAETENLCTBYET O SBHOM BIMSHUNM KadecTBa obcnyxusaHus MNCO Ha no-
TpebreHne nmm aHeprun. OBbIMHO AN BOAHBLIX CUCTEM OXNapkAeHWUs 3TO O3HavaeT Hapne-
Xallyto 06paboTKy LMPKYNSLMOHHON BOABI C LiENbi0 CHDKEHWUS COMPOTMBIEHWMA B CUCTEME
13-3a OTMOXEHWIN, KOppo3uK, 3arpssHeHuin 1 T. 4. CootBeTcTByIOWan obpaboTka oxnaxaa-

FOLLeH BOAbI CHWKAET NPSIMOE U KOCBEHHOE NoTpeGrneHre aHeprm.

3.3 Bogononb3oBaHue

3.3.1 Bnabl Bogononb3oBaHnsa

Boaa Hanbonee yacto ucnonbayetca B [1CO B ka4ecTBe NPOMEXYTOYHOIO OXnaxaa-
OLLEero areHTa B CBA3W C ee BnaronpuATHLIMKA 3KOMOrMYECKUMM U TEPMOANHAMUNYECKUMUN
ceolictBamn. Boga HeTOKCHYHa M obnagaeT OTHOCUTENLHO BbICOKUMU 3HAYEHUSMU YAenb-
HOW TEMnoeMKoCTM M TennoTbl napoobpasoBaHus. B TO ke BpeMs MCNONb3oBaHWE BOAbI
pasnMYHBIMX TUNaMK CUCTEM OXIEXKAEHUS CYLLECTBEHHO pasnuyaroTcs no cnocobam n BO3-
LENCTBUIO Ha COCTOsHME BOAHbIX 06bekToB. B cBA3N C 3TMM HEOBX0AUMO YTOUYHWUTL 3HaYe-
HWUS cneupanbHbIX TEPMUHOB, 0603Ha4aloLLMX PasnnyHbIe Cnocobbl MCNONBL30BaHVSA BOAHBIX
pecypcoB.

B TexHu4eckon nutepatype, AOKYMEHTaxX CTaH4apTU3aumMm 1 HOPMAaTUBHBIX NPaBOBbIX
LOKYMEHTaX UCMOSb3yHTCs pasnuyHas TepMUHOIOMMSA Ans 0603HauYeHnss cnocoboB UCMorb-
30BaHMA BOAHbIX pecypcoB. B gaHHOM cnpasoyvHuke HOT mcnonb3yetcs TepMUHONOrus,
onpeaeneHHas HOPMaTUBHLIMU NPaBoBbIMM akTaMu Poccuiickor deaepaumn.

Mo cnocoBy mnenonbaoBaHUsa BOAHLIX 00bEKTOB BOAHLIN Kogeke nogpasnenseT Boao-
Nnonb3oBaHWe Ha:

1) BOAONONL30BaHNE C 3a60POM (M3BSATUEM) BOLHBIX PECYPCOB M3 BOAHLIX 06BEKTOB

npu ycnosun BO3BpaTta BOAbI B BOAHbIE obbekTbl (BOGBpaTHOS BO,D,OI'IOJ'Ib3OBaHVIe);
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2) BOoAonosnb3oBaHne ¢ 3abopoM (M3bSATMEM) BOAHBLIX PECYPCOB U3 BOAHBIX OOBLEKTOB
©e3 Bo3Bparta Bobl B BOgHble 06bekThl (6e3B03BpaTHOE BOAOMNONL30BAHUE);

3) Bogononk3osaHue Ge3 3abopa (M3bATUS) BOAHBLIX PECYPCOB U3 BOAHbIX OOBEKTOB.

Bopononb3osaHue ¢ 3abopoM BoAbl MpU YCroOBUWM €e BO3BpaTta B BOAHbLIA OOBLEKT,
HasblBaeMOe UHOrAa BO3BPaTHbIM BOLOMOb30BAHNEM, HE CO34aET PUCKOB UCTOLLEHUS BOA-
HbIX pecypcoB. B 10 e Bpems ANnsS KOMMMIEKCHOW OLEHKN BNUSHWA AaHHOro cnocoba Boao-
nonb3oBaHWsA Ha BOAHbIE 0ObEKTbl HEOOXOAMMO YuMTbIBaTh Ka4eCcTBO BO3BPATHLIX BOA, TaK
Kak B npoLecce UCMonb30BaHUSA BOAblI MOTYT U3MEHSATLCH €€ XMMUYECKUIA CocTaB, pusmnye-
CKve CBOWCTBA, Hanpumep, TemnepaTypa, MUkpobuonormiyeckne CBOMCTBa.

Bopononb3oBaHne ¢ 3abopom BoAbl 6e3 ee Bo3BpaTta B BOAHbLIN OOBLEKT He co3aaeT
PUCKOB 3arpsisHEHWA BOAHOTO OObEKTa, OAHaKO MOXET NMPUBOAUTE K WUCTOLLEHWUIO BOAHbIX
OObEKTOB, YTO MOXKET ObITb OCOOEHHO CyLLUECTBEHHO AN PErMOHOB C HEAOCTATKOM BOAHbIX
pecypcoB. Bogonone3osaHue ¢ 3abopom BoAbl 63 ee Bo3BpaTa B BOAHbIM 06bEKT nHorpa
HasblBatoT 6e3B03BPaTHLIM BOAOMNONL30BaHUEM U 6e3B03BPaTHLIMU NOTEPSIMM BOAbI.

Bopononb3oBaHue 6e3 3abopa BOAbl BKMOYAET UCMONb30BaAHWE akBaTOpUM BOLHbIX
0ObeKkToB ANA:

- CTpouTenbCTBa pPas3nmn4vHbIX Coopy>+<eHm71, B TOM 4uUCne rmapoTexHNYeCKMX Coopyxe-

- pasMeLleHns CTaumoHapHbIX 1 (Mnn) nnaeBy4nx NNatgopM, WUCKYCCTBEHHBIX OCTPO-
BOB Ha 3eMIsiX, MOKPbITbIX MOBEPXHOCTHLIMW BOAAMM, CTPOUTENBLCTBA MMAPOTEXHNYECKNX CO-
OPYKEHWA, MOCTOB, @ Takke NOABOAHLIX WU MOA3EMHBIX Nepexofos, Tpybonpoeonos, noa-
BOZHbIX NIUHUIA CBA3W, APYIUX NMHENHBIX OO BEKTOB;

- pasBeKku 1 4oObI4M NONE3HbIX UCKOMAaeMbIX,;

- NpoBeAeHNs JHOYrnyBuTenbHbIX, B3PbIBHBLIX, BYpOBbLIX U ApYrMx paboT, CBA3aHHLIX C
n3MeHeHneM aHa 1 6eperos BOAHbIX 0OLEKTOB;

- cnnasa ApPeBecuHbl;

- CYAOXOACTBa,

- OCYLLIeCTBMNEHWA aKBaKynbTypbl (PbIGOBOACTBA) M aKKknMMaTusaumMmn BoAHbIX Brono-
MMYecKNX pecypcos;

- pEKpeaLMOoHHbIX LIENen 1 T. .

Kak npasurno, akcnnyataumsa MNCO He cBAsaHa ¢ Boaononb3oBaHueM 6e3 3abopa Bo-
Abl. MoaTomy B ganbHenLIeM paccMaTpuBaloTCsi TONbKO ABa NMepBbIX criocoba BoAOMOsb30-
BaHWsi, NpefyCMOTPEeHHbIX BogHbIM kogekcom.

[na BogHbIXx 060POTHBIX CMCTEM XapaKTepHO Kak BO3BpaTHoe, Tak 1 6e3Bo3BpaTHoe

BOAOMNOMb30BaHME. Yactb BOAbI, n0Tpe6n;|eM0|7| TakmMun cuctemamiu, Bo3BpallaeTcd B BOA-
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Hble 06bEKTLI HEMOCPEACTBEHHO MM Yepes LieHTPanM3oBaHHble CUCTEMbI KaHanusauun. Kak
npaBsuno — 3TO NPOAYBOYHbIE BOAbI OBOPOTHBIX CUCTEM, C KOTOPBIMU U3 CUCTEMbI BbIBOASIT-
€S N36bITOYHbIE conv. be3BoaBpaTHbIE NOTEPU B OTKPLITBIX UCMAPUTENBHBLIX CUCTEMaX C rpa-
AVPHAMUW COCTOST M3 NOTEPL C UCMAaPEHNEM, KanenbHsIM YHOCOM Yepes 6allHn n Yepes Bo3-
LYXOBXO[HbIE OKHA.

MoTtepw BoAbI B rpaanpHsx Ha ncnapexne Gy onpeaensaoTcs no dopmyne:

Gun =k At Gx, M3/,

rae k — kospdULMEHT, yYnTbIBAOWMIA SO0 TEMNOOTAAYM UCNapeHnem B obLyen
TennooTaadve, NPUHUMaEMbIA B 3aBUCUMOCTM OT TEMMepaTypbl HApYyXHOro BO3Jyxa Nno Cyxo-
My TepmomeTpy ot 0,001 go 0,0016.

MoTepu Ha kanenbHbIA YHOC Yepes BaluHu:

- ANs rpagnpeH, 06opyaoBaHHbIX BOAOYNOBUTENEM — paBHbl Unvu MeHsLue 0,05 %;

- Ans rpagmpeH 6e3 sogoynoeutenst paeHbl 0,5 % — 0,8 % LMPKYNSALMOHHOIO pacxo-
Za Boapl.

lMoTepn BoAblI Ha YHOC BETPOM 4Yepe3 BO3AYXOBXOAHble OkHa coctaensaoT 0,02 % —
0,05 % UMpKyrsSILMOHHOIO pacxofa BoAbl (MpyU CpeaHen CkopocTun BeTpa fo 3 M/c).

[na oBopOTHBbIX CUCTEM OXNaXAeHWa C BogoemaMun-oxnagutenamm 6e3sossBpaTHble
NnoTepu COCTOAT U3:

- unbTpaumm Yepes noxe n gambsl BogoeMa-oxnaguTens;

- eCTECTBEHHOE W AOMNOMHUTENBHOE (3a CYET MNOBbILEHUS TeMnepaTypbl BOAbl, Bbl-
3BaHHOrO TENIOM, OTBOAVMMbBIM OT OXnaxaaemoro obopyfoeaHMsA) ucnapeHue ¢ aepkana Bo-
AOXpaHunuLLa.

dunbTpaums Boabl U3 BOAOXPAHUIVLL, 3aBUCUT OT MHOMMX NapaMeTpoB, B 3HaUUTenb-
HOW CTeneHu OT PUNBTPYHOLLMX CBOWUCTB FPYHTOB B €r0 OCHOBAHUW, KOTOPbIE U3MEHSIOTCS B

O4YeHb LLUMPOKNX npeaenax.

Tabnuya 3.18 — OpreHTMpOBOUHOE 3HaYeHne koadpdurLmeHTa dunbTpaLum U3 BOAOXPaHUNULLA B

3aBWCMMOCTU OT MOPOZbI FPYyHTa

3HaueHue koadpduLmeHTa
Mopoaa
dunbTpaymm, M/CyT.

TsbkenbIA CyrnmMHOK 0,05

Jlerkuin cyrnmHok 0,05-0,1
Cynecb 0,1-0,5
Jlecc 0,25-0,5
Mecok nbineearbIn 0,5-1,0
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Mopoaa 3HaveHune koaddulmenTa
cunbTpayum, m/cyT.
Mecok Menko3epHNCTLIN 1,0-5,0
Mecok cpegHe3epHUCTLIN 5,0-20,0
Mecok KPYNHO3EPHUCTLIN 20-50
paBuin 50-150
ane4vHnk 100-500
KpynHbIV raneyvHuK, NMWeHHbIN Nec4aHoro 3anonHMTens 500-1000

Bogononb3oBaHue nNpsAMoTouHbix MCO OTHOCWTCH K BO3BPaTHOMY BOLOMONb30BaHMIO
¢ 3a60poM BOAHLIX PeCypcoB M3 BOAHbLIX OOLEKTOB MpU YCNOBUW WX BO3BpaTa B BOAHbIE
obObekThI.

WHoraa npu aHanmae BOAHbIX GanaHCoB NPSIMOTOYHBIX CUCTEM YUYUTBLIBAKOT TaK Ha3bl-
BaeMble «NOTEpM Ha AOMOMHUTENIbHOE UChapeHve» B BOAHOM obbekTe 3a cyeT cbpoca
HarpeTol Boabl. VX BenmunHa 3aBnCUT OT MHOIMMX NapamMeTpoB, HO ANA OLEHKM MOXHO Npu-
HUMaTb 3HadeHne 1 % OT pacxoga oTBoAMMON Tensnon Boabl. Heo6xoaumo noavYepkHyTb,
YTO 3TU «MOTEPU» MPOMCXOAAT C NOBEPXHOCTM BOAHOrO 0ObekTa, 3a npeaenamm NpsMOTOM-
Hbix MCO.

3.3.2 MpumeHsiemble MeTOAbI CHKEHUA 6€3BO3BpaTHOro NoTpebneHus Boabl

B naHHOM pasgene paccmMaTpuBalroTCsl Mepbl MO CHWKEHUIO 6e3B803BpaTHOro NoTpeb-
NeHns Boabl. AHaNOrMYHo aHepronoTpebneHnio BogonoTpebneHne Henb3s paccMaTpueaTh B
npegenax sogHoro 6anaHca Toneko MCO. CHwkeHMe NoTpebneHns BoLbl HEMOCPELCTBEHHO
MNMCO moxeT conpoBoxaaTbcs pocToM 6e3Bo3BpaTHOro NoTpedneHnst Bogsl NPOM3BOACTBEH-
HbiM 0BbekToM B Lenom. Hanpumep, Mcnone3oBaHe NpsAMOTOYHOW CUCTEMbl OXITaXAEHNS
NPUBOAMT K LOMOMHWUTENBHOMY MCMAaPEHNIO 13 BOAHOrO 0ObekTa — mnpuemMHmMka cOpoCcHOro
Tenna okorno 1 % OoT pacxofa LUMpPKYNALMOHHOW BoAbl. B To e Bpemsi npumeHeHne o6opoT-
HOM mcnapuTensHoW cuctembl ¢ BalleHHOW rpagupHen conpoBOXAaeTcA noTpebreHnem
(6e3B03BPATHLIM U3BATUEM W3 BOJHOTO 06bekTa) obbemos Bogbl nopsagka 1,5 % — 2 %.

Mpwu BbIGOPE METOLOB CHWKEHWS NOTpebneHns Boabl HEOBX0ANMO yYUTbIBATL BRWS-
Hne cnocoboB N 06BLEMOB BOLONOTPEONEHNA HA LPYrMe XapakTEPUCTUKL 1 3KONOrMYecKne
acnekTbl MCO, B TOM uncne:

- noTpebneHne SHeprum CUCTEMaMmn OXNaXKAEHUS U OXNaX4aEMbIMM NPOU3BOLCTBEH-
HbIMW Mpoueccamu;

- cBpOC 3arpAsHAOLLMX BELLECTB B MOBEPXHOCTHLIA BOAOEM,;
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- He0BX0AUMOCTL NOAroTOBKM U 06paboTkm LIMPKYNALMOHHON BOARI,

- KOCBEHHbIE BbIGpOCHI B aTMocdepy.

O6bem noTpebneHns BoAbl CyLECTBEHHO 3aBUCUT OT Tuna npumeHsiemon MNCO. He-
CMOTPS Ha TO, YTO HauMeHbLUVE 06beMbI BOAbI NOTPEONATCA BO3AYLWHBIMU PaaMaTopHbIMU
cUCTEMaMK, UX NMPUMEHEHUE OrPaHNYEHO B CBSA3U C BbICOKMMM 3HAYEHUSIMU NPSIMOTrO U KOC-
BEHHOr0 3HepronoTpebreHnsi, a Takke BbICOKMMU 3aTpaTaMu. [pUMEHeHMe CyXmx cUcTeMm
oxnaxaeHnsi 06bI4HO NPUBOAUT K CHWKEHUIO 3pdEeKTMBHOCTU oxnaxaaemMoro npouecca. Cy-
XU€e CUCTEMbI MPUMEHUMBI TOMBKO B CMyYasxX HEAOCTYMHOCTM BOAbI ANsl NPUMEHEHNS BOAHBLIX
NPAMOTOYHBIX 1 060pOTHBIX ncnaputenesHbix MCO.

Mpy HanNMuUKM JOCTAaTOYHO KPYMHOro BoAHOro o6bekTa Hambonee pauyoHanbHbIM Cro-
CcoBOM CHWKEHUS] pacXOAOBaHWNS €ro BOAHbIX PECYPCOB SIBMSIETCS OpraHu3aums nNpaMoTou-
HOW MM 06OPOTHOM CUCTEMBI OXITAXAEHNSI C BOAOEMOM-OXITaAUTENEM.

[nsa BoAgHbIX OBOPOTHBLIX CUCTEM C rPaaUPHAMU B KauyecTBe Mepbl 3KOHOMUW BOAbI
LUMPOKO MPUMEHSIOT Kanneynosutenu. Mpu Beibope KOHCTPYKLMI KanneynoButens Heobxo-
AVMO yuYnTbIBaTb HE TONbKO ero agekTUBHOCTb YraBrnMBaHUS Kanenb, HO U ero aspojuHa-
MUWYECKOEe COMNPOTMBIEHNE, YTOOLI n3bexaTb pocTa sHepronoTpebneHus.

[na BoAHbIX CUCTEM OXNaXaeHus ¢ BacceliHamMy U BOAOEMaMMW Ba&XKHO MPUMEHSATb
Mepbl MO CHWKEHWIO MOTEPL BOALI YEPE3 NoXa BOJOEMOB.

3HaunTenbHOE CHKeHe 0O6bLEMOB 3abopa CBeXel Boabl AN NoanuTkM 060pOTHOM
CUCTEMbI OXNaXLEHNS MOXET ObITb AOCTUIHYTO 3a CHET MCMONbL30BaHUSA ANs NOANUTKM cna-
BoMUHEpanM3oBaHHbIX CTOYHLIX BOA OT APYrMX NMPOM3BOACTBEHHbIX cucTem 6e3 unn nocne
Ux npeasapuTensHon ouncTkn. Ha TOC K Takum Bojam OTHOCHTCH AOXKAEBbIE U Tanble BOAbI
C TEPPUTOPUM NMPEANPUATUS, CTOKN OT BOAHOM MPOMbIBKW KOTMOB, B3PbIXMAOLLME U NPOMbI-
BOYHble BOAbI (OUMBTPOB BOAOMOArOTOBUTENBHLIX YCTaHOBOK, MPOAYBOYHbIE BOAbLI KOTIOB,
BOAA MOCNe OXMaXAEeHWs MOALUMMHUKOB BPAaLLaroLMXCA MEXaHU3MOB U Apyrve HedTeco-

AepxXalyme CTOKN NOCIe UX OYNCTKN OT HePTENPOLYKTOB.
3.4 Ywep6 BOAHbIM OpraHu3mam

3.4.1 YpoBeHb yuiepba

Bopnosabop 13 NoBepXHOCTHbIX BOAHbLIX OOBEKTOB MOXET ObiTb 3NEMEHTOM BOAHbIX
MCO. Ons KpynHbIx BOA03abopoB, Hanpumep, CUCTEM MPSIMOTOYHOrO OXNaXaeHwus, yLiepb
ANs pbibbl U APYrMX BOAHBIX OPraHM3mMoB MOXET ObITb 3Ha4MMON npobnemon. Hekotopoe
KONMMYECTBO BOAHbLIX OPraHM3MOB YBeKaeTCA BOLHbIM MOTOKOM Ha BOAO3abope n npoxoas

yepes peLleTkn Ha Bogo3abope, HacoChl U TENNOOOMEHHVKM TPaBMUPYHOTCS UMK NorvbatoT.
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Konunyectso norubarowmx BOAHbLIX OpraHM3amoB (rMapoOrMoHTOB) 3aBMCUT OT KOMMMEKca Tex-
HNYECKMX U ruapobuonormyecknx pakTopoe.

Mo pesynbTaTam NpoBefeHHOro onpoca ABe 3MEeKTPOCTaHLMM COOBLLUNM O BENUYMHAX
ylwep6a pblBbHbIM pecypcam OT AesTeNbHOCTU BOA03abopoB. ATO pacyeTHbIe AaHHbIE, onpe-
JeneHHble No pesynbTatam creuuanbHbIX UCCres0BaHUi.

OnekTpocTaHumst ¢ NPSIMOTOYHOM CUCTEMON oxnaxaeHus coobwmna o6 yuwepbe poib-
HbIM pecypcam B pa3mepe 118 1 B Teuenme 2015 roga. Mpu atom Boaosabop TAC ocHaweH
P3Y mexaHuueckoro Tuna, BKMOYalollee BepTUKasibHble Bpallalomecs MycoposalluUTHble
CeTkN, pbIOONOABEMHMKM, PbIBOOTBOASAMIA  TPaKT U YCMOKOMTENbHbLIN  BaccenH.
06 namepeHnHon acpdpekTnrHocTM aToro P3Y He coobliaeTcs.

Apyrasa anekTpoctaHumsa ¢ o6opoTtHor MNCO ¢ pycnoBbiM BOAOXPaHUIMLLEM B Kade-
CTBe BOAOEMa-oxnagutensa coobwmna o cpeaHerogoBom yuiepbe B pasmepe 1,9 T/roa. Bo-
posabop TOC He ocHalleH P3Y.

CpaBHeHune yaenbHbIX Nokasarenen yulepba, npMBeAeHHbIX K pacxofy oxnaxaaroLlemn
BOAb! Yepes BoL03abop, NnokasbiBaeT Ux paanuuve Ha 2 nopsaka: 103 kr/mnH. M3 B nepBoM
crnyyae npwv Hanuumm P3Y, u 3,5 kr/mrH. M3 Bo BTOpom crnyyae npu otcytcteum P3Y. 370 ro-
BOPWT O BbICOKOM 32BUCMMOCTU YPOBHS yllepba OT XxapakTepuUCTUK S3KOCUCTEM BOAHbIX 06b-
E€KTOB — MCTOYHMKOB BOAOCHaOXEHMS.

MonHeIx NpegcTaBUTENbHBIX AAHHLIX MO oObemam pbibbl, MOCTYNAOLWEN C OXNaxaa-
IOLLe BOAOW MM nornbarolen B cucTeMax oxnaxaeHusi, HeT. B cnpaBoyHuke ([9]) npuee-
[eHbl pe3ynbTaTbl HEKOTOPbIX MCCNEAO0BaHMM B cTpaHax Esponerickoro Corosa.

Tak, 66T NpoaHanManpoBaHbl pesynbTaThl 24-4acoBbIX OMbLITOB NO NOACYETY KONU-
yectBa pbI, normbumMx Ha Bopo3abope 3nNeKTPOoCTaHUMK MowHOCTbio 600 MBT(an) B Hu-
aepnaHpax Ha peke PeliH npu pacxoge oxnaxaarollen soabl 22—25 m3/c. PesynbTaThl noka-
3anu, YTO KONMMYeCTBO NormbLuen poibbl MBMEHSIETCA B LUMPOKUX NPeAenax Kak no rogam, Tak
N Mexay cesoHamun oaHoro roga. Hambonbwas nHTeHeMBHOCTL rbenn peibbl nponcxoanna
neToM.

WcenepoBanna Ha anekTpocTaHumm moLwHocTeo 2000 MBT Ha peke TpeHT B AHMnm
rokasbiBany, Yto nogaenswwee GONbLMHCTBO cnyvaes nonagaHus poibbl B Bofo3abop
MPOVCXOANIO BEYEPOM UMW HOYBIO B NIETHUIA Nepuof. JNEKTPOCTaHUmMs ocHalleHa obopoT-
HOM CUCTEMOWN OXNEKAEHWUS, CBUAETENLCTB CYLLECTBEHHOMO yuiepba pbIOHbIM pecypcam
HanAeHo He b6bino. Takasi ke CuTyaums CnoXunacb Ha APYrov, aHanorM4yHoM No MOLLHOCTH,
anekTpocTaHumm Ha peke Tem3a. Ha o6enx craHumsx yCTaHOBNEHbI CETKU C SYEAKON LNPU-

HOW NPUBNN3UTENBHO 9 MM.
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Vlccne,qosaHme OTHOCUTENBHO 3axBaTa 1 rmbenmn pbl6b| Ha AeBATU ronnaHackmnx snek-
TPOCTaHLMsAX nokasano, 4to bonee yem 95 % 3k3eMNNAPOB 3axBaveHHOM pbiBbl UMeENN BO3-
pact meHee 1 roga u umenn AnvHy meHee 10 cMm. 3TO NOATBEPKAEHO pesynbTaTaMmm nccne-
A,0BaHVA HA YNIOMSAHYTOW 3MEKTPOCTaHLUMN Ha peke TPEeHT, XOTsi TaM CMEePTHOCTb CocTaBnana
100 %, B TO Bpewmsa kak B HuaepnaHgax 6bina oTMeYeHa HeaHaunTenbHast CMEPTHOCTb Pbibbl

Nno CpaBHEHMIO C HAbMNgaeMon eCTECTBEHHOM CMEpPTHOCTbIO.

Tabnuua 3.19 — Macca normbLueit pbiGbl Ha BOAO3AGOpax aNeKTPOCTaHUWIN, NPUBEAEHHAA K pacxogay

oxnaxaatoLyen sogbl ([9])

BogHuii oBberT | BnexTpocTanys YcTaHoBneHHas anekTpuyeckan | Macca norubiuen pbi-
MOLYHOCTb, MBT 6bl, Kr/MNH. M°
CesepHoe mope |Sizewell A 480 73
Kingsnorth 2000 4,4
Dunkerque 600 19
Gravelines 5400 48
Mponue Jla- Dungeness A 410 190
MaHLW Dungeness B 1200 40
Paluel 5200 43
Fawley 2000 19
BpucTonbckmin Hinkley B 1300 24
kaHan
YcTbe pekn Le blayais 3600 79
Peka Loire (St Laurent 1000 1,8
A)

B otuete ([49]) npmBeaeH aHanm3 yulepba BogHbIM Bruopecypcam, HaHOCUMbIM Kpyn-
HbIMM BOA03abopaMn NpoMbILneHHoro HasHaveHns B CLUA. B oTyeTe ykasbiBaeTcsl, YTO M-
Genb rmapobunoHToB Ha Bopo3abopax saenseTcs Haubornee sBHbIM HabnogaeMbIM BUMAOM
yuiepba cucrem oxnaxgeHns. O6bemM npsmoro ywepda oT rméenn 1 NOBPEeXAEHWs B LIeNIoM
no CLUA, Bkntodas KocBeHHbIE BMUSAHMSA, oleHnBaeTcs EPA npumvepHo B 1,9 mnpa. ocoeli B
rofi U HepaBHOMEPHO pacrnpeaeneH cpean pblb, BeHTUYECKMX BECNO3BOHOUHbIX, (PUTOMNAHK-
TOHa, 300MJIaHKTOHa W APYrMX BOAHbIX opraHMamoB. B atom obbeme 0,47 mnpa. ocobeit
npegcTaBneHbl Buaamn, UMELMMN NMPOMBICIIOBOE 3Ha4YeHWe, ocTallbHble OpraHvM3Mbl siB-
NATCH KOPMOBOW 02301 ANsi pas3nuyHbIX BOAHbIX OPraHvMamoB. OTOT yuiep® MMeeT Herno-

CpencTBeHHble 3dEKTLI U NPSMOE BMUSHWME Ha BEMUYMHY NOMNYNSUMA U pacrnpegeneHne no
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BO3pacTy 3aTPOHYTbIX Pa3sHOBMAHOCTEN, N MOXET yBEeNnMUMBaTbCA Yepe3 MnuLLeBble CeTw.
B obem cnyyae ypoBeHb yliepba HEBLICOK N COCTaBNAET No oueHke 2,8 % ot obvema Bbl-
noea ruapobroHTOB B pe3ynbTaTte YacTHOro U NPOMbILLNEHHOIO PLICONOBCTBA.

OpfHako B HEKOTOPbIX Cry4dasx ypoBeHb yuwiepba MOXeT [OCTUraTb 3HaYvMMbIX BENU-
unH. Hanpumep, oTmevaeTcs ypoBeHb yuepba, pasHbivi npubnuantensHo 10 % oT cpegHero
©XEerogHoro npupocTa nonynsaummM sMuMHen kambanbl (Pseudopleuronectes americanus) B

KOxHow Hosow AHrnum, wrtat Maccadycetc.
3.4.2 MpumeHsaemble MeToabl CHKEHUA yuep6a

[na BopozabopoB Ha pekax, BOAOXpaHUNULLAX U ApYrnx BOJOEMax, KOTOpble UMELoT
PbIBOXO3ANCTBEHHOE 3HAYEHUE N MOTyT ObiTb NCMONb30BaHLI B PbIBOX03ANCTBEHHBIX LENSX,
B COOTBETCTBUM C AEMCTBYIOLLMM 3aKkoHogaTenbcTBoM Poccuinckon depepauymm Heobxoanmo
npegycMaTpmBaTte CTPOUTENBECTBO PbICO3aAWUTHLIX U APYTNX PeIBOOXPaHHBLIX YCTPOWUCTB U
COOPYXEHWI, COrnacoBaHHbIX C OpraHamn pbibooxpaHbl 1 NPEeAHA3HAYEHHbIX AN COXpaHe-
HVA YCNOBUA €CTECTBEHHOrO BOCMPOWU3BOACTBA BOAHBLIX GMOPECcypcoB Mpu rmppoTexHuYe-
ckom cTpouTtenscTee. Llenb pbiBosawmTHbIX YCTPONCTB — npeaynpeXxaeHue nonagaHusa B
Boz03abopbl, TPaBMUPOBaHUS 1 TMGENU NINYMHOK U MOMOoAU pbib U OTBEAEHUS UX B XKU3HE-
cnocobHoM cocTosiHuM B He3onacHoe MecTo pbiGOX03sMCTBEHHOro Bog0eMa AN eCTeCTBEH-
HOro BOCMPOM3BOACTBA.

Kak 6bino nokasaHo paHee 06bembl yiepba BogHbIx Bropecypcam npy aKcryaTauum
BO/03a00pOB MOryT pasnuyatbCsl Ha HECKOSIbKO MOPSIAKOB B 3aBMCUMOCTU OT MHOMMX hak-
TopoB. COOTBETCTBEHHO W ONTMManbHbIE PELLEHNN NS KOHKPETHBLIX BoAao3abopos onpene-
NAOTCA MHOXECTBOM pa3HOOBpasHbIX MECTHbIX BUOMOrMYECKUX, SKONOMMYECKUX U TEXHUYE-
CKUX yCrnoBui u ¢akTopoB. B cBSI3W C 3TUM HEBO3MOXHO OMPEAENUTbL AUHbIA HaunyuLni
ANs BCex criyyaee MeToh unu Habop MeToAOB NMpeAoTBpaLleHUst UMM CHBKEHUS yuiepba
BOAHLIM BUopecypcam Ha Bogosabopax.

B [13] npeanoxeH noaxoa K BbIGOPY pbibO3alLUTHBIX MEP, KOTOPbIN Ha OCHOBE HaKon-
JNIEHHOro onbiTa B obnactu pbibo3awmTbl, aHanm3a CyLeCTBYHOLMX KOHCTPYKumn P3Y 1 no-
noxeHun CHull 2.06.07-87 ([11]) nosBonsieT BbIbpaTb onTumansHyH KOHCTpykumio P3Y.

Mpu npoektnpoBaHum P3Y npounssoasaTcs npeaBapuTerbHble NXTUOMNOMMYeCKUe n3bic-
KaHWUs C LEnblo OmnpeferieHnst Crieaytolmx XapakTepuCcTUK 3KOCUCTEMbl BOLHOMO obbekTa:
BUAOBOM M pa3MepHbiii COCTaB 3aliuLaeMbiX pbib; Nepuoa KX ckata u Murpauuu; BepTu-
KanbHOEe U ropu3oHTanbHOe pacnpegerneHve pbib; Mecta pacrnonoXeHUss HEPECTUNULL U 3U-
MOBaribHbIX SIM; CHOCSILLAs CKOPOCTb TEYEHUA ANsi MOMOAM 3awymuiaembix peid. Bogosabopbl

pasmeLLaroT C Y4ETOM 3KOSOMMUYECKOrO panoHMpOBaHNSa Bogoema B 3oHax (bnotonax) noHu-
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XEHHOW NNoTHOCTM pbIB. He fonyckaeTcst X pacrnonoXeHWe B parioHax HepecTUnuLL, 3umo-
BamnbHbLIX M, Ha Y4aCTKax WHTEHCUBHOW MUrpaumMm u 60nbLUO KOHLEHTPauMn JIMYUHOK W
mMornoau peib, B 3anoBefHbIX 30Hax. PbibosawmTHele yCTPOWCTBa AOIMKHbI oBecnedmBaTthb
3awmTy pblb BCex BMAOB M pasMepoB. [Npu sTomM mx peibosawmTHan 3hPEKTUBHOCTb AN
pbi6 pasmepom oT 12 MM U Bbile AormkHa ObiTb He MeHee 70 %.

Pbibo3alwmTHOe yCTPOMCTBO, Kak MpaBuro, BKMHOYAET TPU OCHOBHbIX (PYHKLMOHAmMb-
HbIX 3NEMEHTa: BXOAHOW MOTOKO(OPMUPYHOLWMIA, paboumi ¢ 3aLMTHO-BOAONPUEMHOM MO-
BEPXHOCTBIO U BbIXOAHOW PbiGOOTBOAAWMN. [ONONHUTENBEHO B KOHCTPyKUuio P3Y moxeT
ObITb BKMHOUYEH KOMMMEKC BCMOMOraTebHbIX 31IEMEHTOB.

MoToKOOPMUPYIOLLMIA  3NEMEHT MNpefHasHa4YeH [ANS CO3JaHvsa  TMAPAaBMUNYECcKOn
CTPYKTYpbI noctynarowero B P3Y noTtoka Boabl, koTopas obecrneunBaeT BbIBOA pbib B yaa-
TNEHHYIO OT 3aLUMTHO-BOAOMPUEMHOW NMOBEPXHOCTN paboyero opraHa 30Hy TPaH3UTHOrO MoTo-
ka 1 obecneymBaeT ONTUManbHble YCNOBWS ANS MX cKaTa Ha TpaH3uTe B pblbOOTBOASLLMNA
3MeMeHT.

PaBounii opraH (3awWTHO-BOAONPUEMHBIN 3NEMEHT) npefHasHayYeH AN Nofnepxa-
HUS ONTUManbHBIX TMAPaBIIMYECKUX YCIOBUIA NacCMBHOIO ckaTta MOMOAMN pbi® B TPAH3UTHOM
MOTOKE W ANSi pAaBHOMEPHOrO CO CKOPOCTSIMU, HE MPEBLILLAKLLMMN CHOCALLME CKOPOCTU ANS
HavMeHbLUEro pasmepa sawuwaemeix pbib, otbopa pabouero notoka B Bogosabop uepes
pearbHyto NN BoobpakaeMyto 3aLlMTHO-BOAONPUEMHYIO NMOBEPXHOCTL.

PeiGooTBOAAWLMIA SNEeMEHT npeaHasHavyeH ANs OTBeAEHWA 3alULEeHHON MOonoau n3
30HbI gencteus pabodyero opraHa B 6Ge3onacHoe MecTo pbliboobuTaemoro Bogoema.
B kayecTBe pbiGOOTBOASALLENO 3rieMeHTa MOXET ObiTb MCMONb30BaHO €CTECTBEHHOE TEYEHME
BOAOTOKA WU UCKYCCTBEHHOE OpraHM30BaHHOE TEYEHUE B BOAOEME UMK pbiBOOTBOASLLEM
TpakTe.

BcnoMoraTtenbHbIn 3NEMEHT NpeaHasHavyeH Anst noBbiWeHUs 3PEPEKTUBHOCTM 3aLLm-
Tbl MaeHbIM 0Opas3oMm nogpoclmx, cBOGOAHO Mepemellalwmxca B Bojoeme poblb.
C nomoLLbio AONOMHUTENBHBLIX CBOWCTB OH Mo3BonseT 6onee nonHo n ¢ Gonbwen addek-
TUBHOCTBIO MCMONbL30BaTh PblCO3alUTHBIE KAYecTBa OCHOBHBLIX (PYHKLMOHAMNBHBLIX 3MEeMEH-
TOB Kak B KOMNJEKCe, Tak U B oTaenbHOCTU. py 3TOM B KOHCTPYKLMIO pbiGO3alumTHBIX CO-
OpYXEHUN MOTyT BbITb BKMKOYEHBI KaK OAWH, TaK U Cpasy HECKONbLKO BCMOMOraTernbHbIX ane-
MeHTOB. Kak npaBvno, BcrnomoratesnbHble 3rieMeHThI OKasbiBaloT Ha pbib dusmnonornyeckoe
BNUSHWE Pa3NUYHOrO MPOUCXOXKAEHNS, obecneumBaroLLiee CamOCTOATENbHOE aKTUBHOE [BU-
XeHue pbId OT UCTOUYHMKA ONACHOCTU Ha y4acTku BogoemMa ¢ 6onee kKomopTHLIMU YCroBUS-

Mn obutaHus.
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KoHctpykumst P3Y ans koHkpeTHoro Bogo3abopa paspabarbiBaeTcs kak koMGuHaums
pa3nuyHbIX BapuaHToB M3 Habopa (PyHKLMOHANBHBIX OCHOBHBLIX W BCMOMOraTenbHbIX Sne-

MEHTOB.
MoTokocopmupytowme anemeHtbl P3Y

MoTokohOPMUPYIOLLINIA - 3MIEMEHT SBMAETCA OCHOBHBIM 3NIEMEHTOM  KOHCTPYKLIVN,
He TONbKO OpraHM3yIoLLMM TMAPaBNYECKYHO CTPYKTYPY noTtoka B P3Y, HO n, rmaBHbIM obpa-
30M, BNMSIOWMM Ha XapakTep nepepacnpeieneHns MooLu BHYTPW YCTPOWCTBa B onpeae-
NEHHY0 ero 30Hy. Mo3aToMy, MOCKOIbKY OH MPeAHa3HayYeH ANA OpraHv3aLmMm Takon rmapas-
NNYECKOW CTPYKTYPbI MOCTYNAKOLLEro B YCTPOWCTBO MOTOKA, MPW KOTOPOW MOSoAb peib nepe-
pacnpefnensieTcsi B ro TPaH3UTHYHO 30Hy, Y paccMaTpuBaTh 3TOT SNeMeHT LienecoobpasHo B
3aBWCMMOCTU OT XapaKkTepa ero BO3ENCTBUS Ha CTPYKTYPY TEUYEHWS TPaH3UTHOrO NoToKa.

Ob6ecneunTb NepepacnpeneneHme MOnoan pbib B NOTOKE MOXKHO, COpMMpOBaB Cre-
AyroLLme rMapaBnnyeckne CTPYKTYPbl €ro TEHEHWUA: PeorpagueHTHYHo, C NONepeyHON LIPKY-
NALMEN 1 BbI3bIBAIOLLYIO «peaKLmto n3beraHnsay».

PeorpagreHTHasa CTpykTypa NOTOKa XapaKTepusyeTCa HalMuMem 30H C pasnvyHbIMK
CKOPOCTSMU TeYeHMs, oBnagatoMmn pasnu4HON TpaHCNopTUPYoLLE Monogb pbl6 cnocob-
HOCTb0. B CBOMO O4epeab, MMEHHO MOBLILLEHHasA TpaHCNopTUPYHoLWan CnocobHOCTL TPaH3UT-
HOrO PbLIGOOTBOASLLErO NoToka obecnevnsaeT 3PPEKTUBHOE NEepeMeLleHne Monogun pulb
MVUMO BOZOMPWEMHON NOBEPXHOCTM paboyero opraHa B OronoBoOK pblbooTBOAA M fanee 13
30HbI BNUAHWA Bogo3abopa. PeorpagueHTHyto CTPYKTYpY NOTOKa MOXHO ChopMUPOBATL NMK-
60 ycTaHOBKOW B BOAOTOKE CTaLMOHapPHBIX MOTOKO(OPMUPYIOLLIMX 3FIEMEHTOB (HaKMOHHbLIX
MOBEPXHOCTEN, KOH(DY3OPOB U T. 4.), CO3AaloWMX B ONpeAerieHHON ero 30He TeYeHue C Mo-
BbILLEHHOWN CKOPOCTLI0, MO0 nogayer B 3Ty 30HY BLICOKOCKOPOCTHOW CTPYW U3 aBTOHOMHbIX
VN NATAOLWMNXCA U3 HANOPHOM CETU BOAONOTpebuTensa CTpyereHepaTopos.

MonepeyHasn UMpKynaLMSA NoToka NO3BOSSET nepepacnpeaenuTe CKaTbiBaloWyOCs B
BOAOTOKE MOMNOAb pbi6 B €ro onpeaeneHHyto poibooTBOASALLYIO 30HY. CTPYKTYPY TEYEHUA No-
TOKa C MOMEepPeYHOl LUMpKYnsaumnen MOXHO CqropMmMpoBaTh YCTAHOBKOW B BOLOTOKE 3aKpyqu-
BatoLero noTtokodopmupytolero annapara. lpu 3TOM KOHCTPYKUMS MOCNEfHEero MOoXeT
ObITb Pa3nUYHONM (3aBUXPUTENM C OCEBbIM M TaHreHUManbHbIM BXOAOM, CTPyeHanpaBnso-
LMe nonaTtky, nanyumHa n T. 4.).

Hannuve pasnmuHbIX BO3MYLLEHUA B MOTOKE, MMEIOLLMX MEXAHUYECKYIO, rmapasnmye-
CKYH UMM UHYHO NMPUPOAY, MOXET BbI3BaTh Y pblb «peakumio nsberaHusi», OTNYrmBaroLLyro Ux
OT MCTOYHMKa OMacHOCTW, B faHHOM Cryvyae BOAOMPUEMHON NOBEPXHOCTM paboyero opraHa

P3Y. CTpyKTypy TeuyeHus rOTOKa, Bbi3blBaloLLlyto y pbib «peakumto n3beraHus», MOXHO
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cchopmmpoBaTh, YCTaHOBMB B BOAOTOKE YCTPOWCTBO, OKasblBatoLLee Ha Hero nokanbHoe unm
Bonee obbemniollee BO3LENCTBME, 3acTaBnsiollee pbls CaMOCTOATENbHO BbIMTU M3 30HbI
LEeNcTens AaHHOro YCTPOWCTBA, T. €. U U3 30Hbl AelCTBUA Bogo3abopa. MNpumepamm Takmx
YCTPOMCTB MOryT ObITb CTaLMOHAPHbIE UNU ABUXYLLMECA TypOynusaTopbl NOTOKa, BOAOBO3-
AylHble 3aBECHI U T. 4.

B HacTosilee Bpems paspaboTaHbl crieayowme TUnbl NOTOKOOPMUPYIOLLMX 3MEeMEH-
TOB: KYMYNSTUBHbIE, BUXPEBbIE, NHEPLMOHHBIE, CTPYMHbIE, NOBOPOTHO-PYCIOBbLIE, BOAOBO3-
AyLUHble, BO3LYLUHO-MY3bIpbKOBbIE U TypOynuanpytowme. Ux uccnepoBaHua ganu TOMHoOK K
co3gaHuo  Lenoro HanpaeneHus B paspabotke P3Y nepedopmupytowero Ttuna.
B peaynbTaTte Ha ux ocHoBe 6bINo paspaboTaHo Lenoe ceMeUCTBo nepedopMUPyHLWNX pPhbl-

603aLUUTHBIX CENapaTopoB.
PaGouue opraHbl P3Y

Pabounii opran P3Y, sBnssch 3alMTHO-BOAONPUEMHBIM 3JIEMEHTOM, B MHOTOKOMMO-
HeHTHbIX nepedopmupyowmx P3Y  BbinonHseT rnasHbIM  06pa3oM  BOAONPUEMHO-
pacnpenenuTensHyro QyHKLMHO.

Mepedopmupytowmini paboumin opraH npeacTaenseT coOOoM YCTPOEHHYH 3a MOTOKO-
hOpMMPYIOLLMM 3NIEMEHTOM MOBEPXHOCTb, CrysKallylo ANsi NNaBHOro pactekaHus paboudero
noToKa B BOAOMPUEMHbIE OKHA C COXPaHEHMEM OpPraHW30BaHHOM Ha BXOAE B YCTPOWCTBO Ofl-
TUManeHOW MMAPABINYECKON CTPYKTYPbI TPAH3UTHOrO Te4YeHMs. B GonbluMHCTBE crnyyaes aTta
NMOBEPXHOCTL BbIMOMHASTCH BOJOHENPOHNLAEMON N BOOOLLE ABMSIETCS CTEHKaMM BOA0BO-
48, a BOAONPMEMHbIE OKHa NoTpebuTens pacnonararoTcs 3a Hell poHTaNbHO K ABWKYLLE-
MyCsi B YCTPOWCTBE MOTOKY, Kak, Hanpumep, B pbli603alyMTHOM KOHLEHTpaTope C BepTuKanb-
HOW cenapauuen.

3arpapnTenbHbIn pabounii opraH npeacTasnaeT cobol PacronoXeHHYIo 3a NOTOKO-
hPOPMMPYIOLLMM 3MEMEHTOM MENKO- UMN KPynHONEpPOPMPOBaHHYIO MOBEPXHOCTb, CyXa-
LLYHO AN paBHOMEPHOro oTbopa us TpaH3UTHOro noToka pabodero notoka Yepes nepdopa-
LUMIO K BOZOMNOTPEOMTENIO NPU OAHOBPEMEHHOM HEAONyLWEHUM nonajaHus Monoau peib B
BoAo3abop. 3peck UMeeT MeCTO He ppoHTanbHbIN, a «Wwenesory Tvn Bogosabopa. Mpw
3TOM TpaH3uTHas (pblbooTBOASALLAs) 30Ha OCTAETCs OAMHAKOBOW AN oboux TMNoB pabounx
opraHoB, NOSTOMY yCTaHOBKa 3arpagutenbHoro paboyero opraHa 3a NoTokoOpMUPYHOLLMM
3rMeMeHTOM (Hanpumep, BXOAHOW rpaHbio Nopora) noseonseT npuaate scemy P3Y Hoeoe ka-
YEeCTBO: OHO CTaHOBMWTCSl YMCTO OTBOAALMM MNepedOpMUPYIOLLMM HOUbo, B HanbonbLuen

CTeneHn ncnonb3yrLnmM eCTeCTBeHHbIe 0coBEeHHOCTN NACCUBHOMO ckaTta Monoau pbl6, noT-
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BOASLMM pblbo3arpaguTenem LHEM, OPUEHTUPYIOLLMM MOSOAb Ha akTUBHbIA yXo4 OT npe-
rpagp! (3aLWMTHO-BOAONPUEMHOrO 3KpaHa).

OTropaxwuBatoLyuii pabounii opraH NpeacTaenseT cobo yCTaHOBMNEHHbBIN B 30HE BIU-
AIHNA BOAo3abopa BOAOHENPOHULI@EMbIA 3KpaH, CryxalluMin Ans npesoTBpaLlLeHns NpsiMoro
AocTyna monoau peib k notTpedbutento n3 poiboobutaemeix ropu3oHTOB Bogoema 1 obecne-
YeHus 3abopa BOAbl U3 Maro HacCbIWEHHbIX MOSOAbLI pbi® ropu3oHTOB Bogoema. [ns ad-
hekTnBHOW paboTbl OTropaxKuearoLero pabovero opraHa HeobxoaMMO OCYLLECTBNATL MEPO-
MPUSITUS MO NEePEKOHLIEHTPAaLMN MOMOAM pbib B 30HY 3aLUMTbI (K 3aLUTHOMY 3KpaHy) n obec-
MeYeHWI0 BAOSb HEro eCTECTBEHHO UMW UCKYCCTBEHHO OpPraH1M3oBaHHOr0 TPaH3UTHOMO Teve-
HUS ANt BbIHOCA U TPaHCMOPTUPOBKU Pbib, HakanMBatoWMXCS Nepes 3TUM SKpaHoM, U3 30-

Hbl gencTens Bogosabopa.
Pbi6ooTBOAsiLMe anemeHTbl P3Y

PeibootBoaswmn anemeHt P3Y (pbibooTBOA) NpeaHasHavyeH Ans OTBEeAEHUs 3awu-
LLIEHHOW Xn3HecnocobHom Monoam poib 13 30Hbl gencteunsa pabodvero opraHa P3Y B Ges-
onacHoe MecTo pblboobuTaemMoro BOAOUCTOYHMKA ANS €€ AaribHEeWLlero eCTeCTBEHHOrO
BOCMpOM3BOACTBA.

OcHoBHbIMW (PyHKLMOHaNBHLIMM NokasaTensmMu paboTsl peibooTBoAa ABMAOTCA €ro
TpPaHCNopTUPYHOLLasa CnoCOBHOCTb, XapakTepu3yowancsa CKOPOCTbIO TEYEHNSA NOTOKA, BbIHO-
CAILLEro Monoab pbib 13 30HbLI BIMAHWMA BOA03abopa, a Takke pacxog pbibooTeoga no OTHO-
LLEHMIO k pabouemy pacxoay Boapl, 3abupaemon sogonotpedburtenem.

Pei6ooTBOA (CMCTEMY OTBEASHMA MOMOAN U3 30HLI BNMSAHWA Bogo3abopa B Hesonac-
HOe MecCTO BOAOWCTOYHWMKA) LenecoobpasHo paccMmaTpueatb B 3aBUCUMOCTM OT xapakrepa
UCMOSb3yeMOro ANt 3TOrO TEYEHUS, @ UMEHHO:

- KaK eCTeCTBEHHOe TeYeHue BOA0TOKS,

- K&K UCKYCCTBEHHO OpraHn3oBaHHOE TeYEHMe BOJOTOKa;

- KaK TeYeHMe B OTBOASALMX TpakTax (TpybonpoBoaax, kaHanax u . 4.).

Mpwn 3TOM €CTECTBEHHOE TEYEHUE BOAOTOKA MOXET UMETb MECTO, Kak B PEYHOM pyC-
e, Tak U B MCKYCCTBEHHOM KaHane. NCKyCCTBEHHO OpraHM3oBaHHOE TeYeHue AN o0TBoAa
Monoaun pold oT BOAO3abopa MOXKHO OpraHM30BaTb, CO34aB WUCKYCCTBEHHbIN CTPEXEHb WU
noKanbHbIA T’MApaBnMYEeCKUA SKpaH.

McKyCcCTBEHHBIN CTPEXeHb OpraHM3yeTCcsl C MOMOLLBIO CUCTEMbI NocnefoBaTenbHO
YCTaHOBIEHHbIX B criabo NpoTOYHOM BOAOEME aBTOHOMHbIX CTpyereHeparTopoB B LieNnsx oT-
BEAEHMSA 3alMLLEHHON B pbIO03aLlMTHOM cenaparope Mornoau B TOM cryyae, ecrnv opraHu-

3auma pr6OOTBOJJ,F|LLleFO TpaKkrta HeBO3MOXHa UMM 3KOHOMUYECKU HEeBbIroAHA. Mpwn aToM cm-
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CTema CTpyereHepaTopoB CO3[aeT nokanbHoe TeveHue (CTpyro) OT pabovero opraHa B Ges-
onacHoe MecTo BOA0eMa, T. €. 3a NpeAenbl 30Hbl BMUSIHWUA Bogo3abopa.

MmapaBnuuecknin akpaH pellaeT Gonee nokanbHyo 3agady, a UMEHHO OTBOA 3aln-
LLiaeMon MONoAWN M3 30HbI AEUCTBUSI paboyero opraHa, HanpuMep, >Xarnio3MnHOrO akpaHa.
B aTOoM cnydae rugpaennyeckuin SKkpaH BbINOMHAET (OYHKLUUU HE TOMbKO pbiGooTBOAALLErO,
HO 1 noTokodopmmpyoLero n paboyero snemMeHToB.

OTBefeHVe 3alyLLeHHOM MoroauM pbib 13 30HbI AencTBUS Bogosabopa B pbibooTBo-
ASWMX TpakTax — Hambonee pacnpocTpaHeHHbIN cnoco® opraHusauum pbibooTeoga npak-
Tnyeckn Ha nobbix Bogosabopax, pasMelleHHbIX B cnabonpoTtodHom Bogoeme. lMpu sTom
TPaHCMOpTUPOBaHUE MOSIOAM MOXET OCYLLECTBNATLCA MO TpybonpoBoay, B OTKPLITOM MMn
3aKpbITOM KaHane, B cneunasnbHO OpraHM3oBaHHOW B BOAOMOABOASALLEM KaHare akBaTopum.

KomnakTHble TpybonpoBoasl Lenecoobpa3Ho npoknaabisath OT pbibO3alMTHOIO ce-
napaTtopa 06paTHO B BOAOUCTOYHMK MO iHY HEMPOTSKEHHbIX BOAO3a0OPHbLIX KOBLUEW UM Ka-
Hanog. MNpu Hann4m Gonee NPOTSKEHHbIX KAHANOB Ha co3aaHne Te4eHus B Tpybonposoaax
NMPUXOAUTCS 3aTpadmBaTh 3HAYUTENBHBIE SHEPreTUYecKUe pecypchl, YTo He Bcerga boiBaeT
3KOHOMMYECKU MPMEMITEMBIM, MO3TOMY B JaHHOM crnyyae 6onee uenecoobpasHbiM SBNAeTCS
YCTPOWCTBO B BOAOMNOABOASILLEM KaHane cneumanbHOW akBaTtopuu, OTTOPOXXEHHOW OT BOAO-
3abopa, Hanpumep, NPogonbHON CTEHKOW. [pn 3TOM crneumansHOro TEYEHWUs B aKkBaToOpUn
He co3/aeTcsi, KPOME Kak 3a CHET MOCTYMakLLero B Hee NoToka BoAbl U3 Oronoeka pbibooT-
Bofa. B cnyvae pasmelueHns pbibo3allMTHOrO cenaparopa Ha 3Ha4YUTENbHOM yaaneHum ot
BOJOUCTOUHMKA LienecoobpasHo NPUMEHEHWUE 3aKPbITLIX UM OTKPbITBIX KAHANoB, BLIGOP TH-
na KOTOpbIX 3aBUCUT OT ToMorpaduUUeckon xapakTepucTuki MectHocTu. Kpome Toro, 3akpbl-
TbIi KaHan ABMSETCA COMPSralolMM 3BEHOM MEXAY OrofoBKOM pbiboOTBOAA M OTKPbITLIM
KaHanoM. B 3aBUCMMOCTM OT TOMoOrpacuUyeckon XapakTepUCTUKM MECTHOCTU (Hanuume
BonbLuMX YKIIOHOB MOBEPXHOCTM 3eMnu, nepenaga mexay 6bedamun ruapoysna uT. 4.) Te-
YeHue B pbIBOOTBOASALMX TPaKTax MOXET ObiTb CaMOTeYHbIM. [py OTCYTCTBMM TakoBbIX Te-
YeHue B pbIBOOTBOAALLMX TpaKTax OpraHM3yeTcs CneumnanbHbIMM yCTPOUCTBaMK (3KeKTopa-
MW, BOJOroHaMu U T. 4.). B aTom cnyvae pbi6o0TBOA BKNKOYAET CrNeAyoWwmMe 31eMEHTbI: Oro-

noeok pbibooTBOAA, y3en CO3aaHNA TeueHus, pbiIGoOTBOAALMI TpakT (TPyGonpoBoa, kaHan

nT. 4.).
BcnomorartesnbHble anemeHTbl P3Y

BcnomorartenteHble anemeHTel P3Y npeaHasHaveHbl Ans noBbieHUs 3deKTUBHOCTN
3awmThl rnaeHbIM 06pasoM nogpoclumnx, cBoOOAHO NepemMeLarmxcs B Bogoeme poib mny-

TEM NPOBEAEHWUS AOMOMHUTENBHBLIX PbIG03aMTHBIX MeponpUATUN, mno3sonsowmx Gonee
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nonHo 1 ¢ Gonbluen 3PEeKTUBHOCTLIO UCMONB30BaTh «PbIGO3aLUMTHBIE» KadyecTBa OCHOB-
HbIX (OYHKLUMOHArNbHBLIX 3MEMEHTOB, Kak BCeX B KOMMMEKCe, TaK U KaKAoro B OTAENBbHOCTU.
Mpu stom B kOHCTPYKUMIo P3Y moryT GbiTe BKMHOYEHBbI Kak OAWMH, TaKk U cpasy HECKOJIbKO
BCMoOMOraTernbHbIX 3MemMeHToB. Kak npaevno, BCMOMOratesnibHbie 3MEMEHThI OKasbIBaloT Ha
pbiby OU3MONOrMueckoe BO3AENCTBUE PA3NNYHOrO NpoucxoxaeHusi, obecrneumBarollee ca-
MOCTOSITENbHOE aKTUBHOE ABWKEHNE pbi6 B NokanbHble 30HbI ¢ 6onee KOMMOPTHBLIMU YCIO-
BUSIMM OBUTaHUS U OLHOBPEMEHHO yAaneHHble OT 30HbI BNMsaHUS Bofo3abopa.

B 3aBucumMocTn OT criocoba BO3[ENCTBUA Ha 3awmaembsix pblb BcnoMorarernbHble
3MEMEHTbI AENATCA Ha TPW OCHOBHbIE FPynnbi:

- OpMEHTUpPYIOLWME (Hanpaensowme);

- NPVBMEKaoLLVE,

- OTMyrMBaKoLyme.

OpveHTUpyoLLME BCrioMoraTesbHbIe 3N1eMeHTbI NpeaHa3HayeHsb!:

- ANs orpaHu4YeHnst 3oHbI BeaonacHoro ckaTa pblb Baonb paboyero opraHa (BO3ayLu-
HO-Ny3bIpbKOBAas 3aBeca, TaKTUIbHbIA OPUEHTUP, anekTpopblbo3arpagnTens, «CBeToBas A0-
POXKay), YTO CHKAET BEPOSTHOCTb KOHTaKTa pbl6 C BOJONPUEMHON NOBEPXHOCTLIO paboye-
ro opraHa P3Y, ux TpaBmupoBaHus u rubenun. B pesynstate pbibosawmtHas addekTms-
HOCTb BCEro YCTPOWCTBA NOBLILLAETCS;

- ANS ynyyleHnst ycroBmi oTBoAa pbib M3 30HbI AeNCTBUA BOAO3ab0pa (TaKTUNbHLIN
OPVEHTUP, «CBETOBASs [OPOXKKaY).

B pesynbTate NpMMEHEHUs OPUEHTUPYIOLLEro BCMOMOraTenbHOro afieMeHTa B cucre-
Me pbibooTBegeHNs P3Y yaaeTcs 3HaunTenbHO COKpaTUTh NPOTSIKEHHOCTb PbiGOOTBOAALLMX
TPaKTOB U CHU3WUTb 3HEPro3aTpaTbl Ha CO3AaHUE B HAX TEHEHUS BOAbI.

B GonblUMHCTBE cryYaes AnsA co3faHusi 80008030ywHol 3asecs (BB3) nepdopupo-
BaHHbIM OrOfIOBKOM BO3AYXOBOAA — 3P/IUGhMOM [OYKOMIIIEKTOBLIBAETCA NOTOKO(OPMUPY-
tomin anemeHT P3Y. Mpun 3Ttom wnend BB3 pacnonaraetcs no rpaHuue Mexay TPaH3UTHbIM
TeYeHneM, TPaHCMOPTUPYIOLWMUM 3alumLaemMyto pbiby B pbibOOTBOA, 1 30HON pacTekaHnsa no-
Toka no pabouemy opraHy P3Y. flBnfscb BM3yanbHOM M akyCTUYECKOW nperpajon Ans
BorbLUIMHCTBA aKTMBHO NepeMeLlatromxcs B notoke poib, BB3 npepgoTtspawyaer Bbixog peib
M3 TPaH3WTHOW 30HbI MOTOKA B 30HY AencTBUs pabouero opraHa P3Y. 3to obecneuveaet
BGECKOHTAKTHYHO 3aLUMTY HE TONBKO NOKaTHOW MOMoAU pblib, YCTOMYMBO CHOCALLENCA B MOTO-
Ke, HO 1 NoApoCLUMX PbIG, CrNocobHbIX k 6oree camocToATENbHBIM NEPEMELLEHNAM B BOAO-
TOKe.

TakTUnbHbIA OpUeHTUP (MPOAOSIbHBIE NOTKW, CTEHKM M T. N.) YCTPaMBaETCA B OMbIBae-

MOW TPaH3UTHbIM TeyeHMeM nepudepuinHo 3oHe penctesua pabouero opraHa P3Y.
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OH npegHasHaveH anst obecnevyeHMs BO3MOXHOCTM MOAPOCLUMM pbibaM BOCCTaHaBNMBaTb
TaKTUNbHYIO OPUEHTALMIO U CaMOCTOSTENbHO BbIXOAUTb M3 «BbICOKOCKOPOCTHOW» 30HbI
TPaH3UTHOrO TEYEHMS, HE NOAXOAA NPWU 3TOM K BOAOMNPUEMHOWN NOBEPXHOCTM paboyero opra-
Ha P3Y ana oTabixa, AanbHEWLWero ckara B 30HaX C MOHWKEHHbIMUA CKOPOCTAMWN TeYeHUs
WM YCTOMYMBOW TaKTUIbHOW OpUEHTaLMN.

OnekTpopeibo3arpagnTens — CUCTEMA 3EKTPOAOB, CO3AaloLLMX OTNyrmBatoLlee pbib
3MEKTPUYECKOe none, NpegHasHavYeHHoe ANs CTUMYNUpOoBaHUA yxofa pblb oT Bogonpuem-
HOW 30HbI paboyero opraHa P3Y B TpaH3uTHYIO nepudepuiiHyio 30Hy C nocregyowmm cka-
TOM B HeW B oronoeok pbibooTeoga. Kak npaeuno, pasmelyaeTcs anekTpopbibosarpaguTens
napannensHO Uy nog yrrioMm K BOAONPUEMHON NoBepxHOCTH pabouero opraHa P3Y nnbo eto
coBCTBEHHO U ABNAETCS.

«CeeToBas fopoxka» npefHasHaueHa Ansi BOCCTAaHOBIIEHWS OpyeHTaLumn pei6 B no-
TOKE UM CTUMYNUPOBaHNSA X ABWKEHWUA B HEOBXoaAMMOM Ans uenen poibosalmTsl Hanpas-
neHun. B 3aBnCcMMOCTV OT HasHa4eHWs «CBETOBasi AOPOXKa» MOXET pacnonaraTtbCsi kak B
BOAOMPUEMHON, TaK N B TPaAH3UTHOW 30He paboyero opraHa P3Y. OHa MoxXeT ObiTb ABMXKY-
wewncs — «berylian BonHay, obpasoBaHHasd NOOYEPEAHbLIM BKITIOYEHUEM PAAOB 3nNeKTpuye-
CKMX Namn, U CTauMoHapHOW, BbINMOMHEHHOW M3 NOCTOSHHO CBETALLUXCS Namn UK YepHo-
Oenol pasmeTkn — «3ebpay.

AnenneHTHbIE BCroOMOraTernbHbIe 3NeMEHTbI NpeaHasHaveHb!:

- ANSA NPUBMEYEHNA U YAepXKaHUS MUrPUPYIOLWMX pblb B 6e30nacHbIx, yaa NeHHbIX OT
30HbI BNUAHWA Bopo3abopa yyYacTkax Bojoema (asparop, MecTa ONTMMAsibHOro obuTaHus,
CBETOBOW Masik 1 3BYKOBOW MaHOK). 9TO NO3BONSET 3aMeAnUTb Ha NPOAOIMKUTENBHOE BpEMS
unn BoobLLe MOMHOCTLI0 NPeKPaTUTL cKaT pbld B 30HY AencTBus Bogo3abopa. B ceaam c
3TUM MPUMEHEHWE anerineHTHbIX BCTOMOraTesibHbIX 3MEMEHTOB B pPAfAE CNy4aeB MOXHO
paccMaTtpuBaTh Kak CamOCTOATENbHbIE PbID03alUTHLIE MEPONPUSTUS U ansTepHaTmey 060-
pyaoBaHnio Boao3abopos pbibo3aLMTHBIMU COOPYXEHUAMM,

- ANS NPUBNEYEHUs U CTUMYNAUMK ABwkKeHns pblb no P3Y B oronoeok pbibooTeoaa
(cBeTOBOM MaskK U 3BYKOBOW MaHOK);

- ANSA COKpaLLEHUsi NPOTSHKEHHOCTM pbIGOOTBOASALLMX TPaKTOB U 3HeprosaTpart Ha op-
raHn3aumio B HUX TEYEHMS BOAbI (a3paTop, MecTa onTMMarbHOro obuTaHusa, CBETOBOW Mask
W 3BYKOBOW MaHOK).

AspaTtop uenecoobpasHO MCNONb30BaTh B BOJOEMAX C MOHWKEHHbIM CoaepKaHuem
kucnopoaa B Boae. B 3ToM crnyyae npu pasmelleHMn pasnmyHoro poga aspauuoHHbIX ycTa-
HOBOK (NnaBy4nx W CTauMOHapHbLIX aspartopoB, nepdopupoBaHHbIX TpybonpoBoaos, MoA-

KMIOYEHHbIX K HAnOpHOMY BO3AYXOBOAY W T. A.) B yAaneHHbIX OoT Bogo3abopa ydacTkax 3a-
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MOPHOIo BOAOEMA, MOXHO JOBUTECA CaMOCTOATENBHOMO Nepexoaa peibHOro craga n Kopmo-
BoW Ba3bl BogOEeMa U3 30HbI eicTensa Bogosabopa B 30Hy AencTBua aspartopa. Mpu atom
uenecoobpasHo NPUMEHSTb MOBUNBHbIE NaByyne aspaumoHHbIe YCTaHOBKM, NO3BONSAIOLMNE
Bornee onepaTtuBHO pearvpoBaTb Ha U3MEHEHWE FMAPONOTMYECKON, BOAOBO3AYLLHON U rma-
POXUMNYECKON CUTYaLMU B BOAOEME U KOHLEHTPUPOBATL pbiBy Ha ONTUMAanbHbIX B AaHHbINA
MOMEHT y4yacTkax Bogoema. Aspatop MOXeT ObiTb pasMeLLieH Takke B NPOTHKEHHbIX pblBo-
oTBoAAWMX TpakTax P3Y ansa ynyJweHna KMCNOpOAHOro pekmMMa, CO3AaHHOro B HUX Teye-
HWSA, a Takke Ha BXOAE B OrorioBOK pblG0OTBOAA ANSA NMPUBMEYEHUS K HEMY 3alLMLLAEMbIX
pbI6.

Mecra ontumanbHOro obutaHus pbid — yyacTkM akBaTtopumM C ONTUMAanbHbIMU ANS
obutaHns pbib penbedom gHa, rmaponorMYeckmM, TeMnepaTypHbIM, KUCNOPOAHBIM U KOPMO-
BbIM pexuMamu, NpegHasHayeHbl Ana ynyyweHus yCcrnoBun obutaHnst n Haryna pbib, a Tak-
XKe ANS 324epKKM U NOSIHOro MpekpaLLeHUs ckata MONoAW pbib paHHUX BO3PacTHbIX rpyrin
BHM3 NO TEYEHWIO B 30HY OMACHOCTM, HanpuMep, kK BoA03abopHbLIM COOPYXEHNAM.

MecTa onTumarnbHoro obutaHus peib nogpasgensatoTcs Ha:

- pycrioBble, NpefHasHa4YeHHbIe ANS 3aAepPXKU ckaTa paHHeW Monoau pbib ¢ HepecTu-
nvwy,. OHM ycTpavBarloTCcs B pycne BOAOTOKa, HENOCPEACTBEHHO HUXE MO TEYEHUIO HEPECTU-
JILL, UNK BblLLiE ONAcHOW 30HbI (Bogo3atbopa). JlokanbHeIMU CTaLMOHAPHBIMU UIN NEPEABMK-
HbIMW PYCMOBbLIMW MECTaMu ONTUMarbHOro obutaHus pbib MoryT 6biTh 40060PYL0BaHLI BbI-
XO[HbIE OrofioBKM PbIGOOTBOAOB B LIENSAX COKPALLUEHWS MPOTSKEHHOCTU PbIGOOTBOAALLMX
TpaktoB P3Y;

- BeperoBble NOBYLLIKU-PLIOOHAKONUTENN, pa3MeLLaeMble B €CTECTBEHHbIX UM UCKYC-
CTBEHHbIX 3anMBax W NpegHasHaveHHble Kak Ans 3afiepKKu cKata paHHen Monoau C Hepe-
CTUNWLY, TaK W, rMaBHbiM 00pa3om, ANS NpesynpexaeHvs nonagaHns Monoau peié B Bogo-
3ab0pHbIE M BOAOCOPOCHLIE COOPYKEHUS NYTEM yAepKaHUs pbld B KOMOPTHBLIX YCNOBMSX
obuTaHms. B HMX Takke moryT BbiTb HanpaeneHbl U poibooTBoAsALME TpakTbl P3Y.

Mecta onTumansHoro obutaHvsa pbiS MOXHO paccmaTtpvBaTh Kak CaMOCTOSTENbHbIE
pbibo3almTHBIE COOpPYXEHNs, OCOBEHHO B TeX crnyyasix, korga HeobxoaMmo 3agepkarb Unu
MOSTHOCTbLIO MPEeKpaTUTL ckaT pbib B BOAOCOPOCHBIE COOPYKEHUSI KPYMHbIX MAPOY3NoB UM
BogonpuemHuki F9C. B CBA3U C 3TUM OHW BKIHOYAIOT BECH KOMIMIIEKC OCHOBHbLIX PYHKLMO-
HarbHbIX 3NeMEeHTOB 1 060pyAOBaHbl BXOAHLIM MOTOKO- U PbIOOHaNPaBnstoWMM OrOroOBKOM,
paboyert pbiboOHaKanIMBatOLWLEN akBaTOPUEN U CUCTEMON (TMAPaBIIMYECKON, MEXAHWUYECKON,
penbedHON U T. A.) yaepxaHusi pbibbl B aksaTopum, T. €. NpoTUBOPbLIGOOTBOAOM. BxoaHow
OroroBOK MECT onTMMmanbHoro obutanma peib LenecoobpasHo oGopyaosaTte BCrioMoraresb-

HbIM PbIGOHANPAaBIIAOLLMM YCTPOWCTBOM.
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CBeTOBOV M 3BYKOBOW MaHKW LienecoobpasHo MCrnonb3oBaTb B pbiGOBOAHbIX XO3siK-
cTBax Ang nepepacnpeaeneHns pobib U3 30H gencTensa Bogosabopa unu sogoctpoca B yaa-
JNIEHHbIE OT HUKX, XenaTensHO KOPMOBbIe, 30HbI BoAgoema. MaHkun MoryT 6bITb PasnNYHON KOH-
CTPYKLMW MPUY yCnoBuK, YTOBLI MX CUrHaN XOpOoLLO BOCMPUHMMANCS peibon n nogasanca Bo
BpeMsi ee KopMmIeHns. MaHkM MOryT pasmellaTbCs Takke B OronoBke pbibooTeoga Ans opu-
€HTaLUMM N NMPUBIEYEHUS B HEro 3alwmiaembix pblb 1 Ha BesonacHbiX ydacTkax BOAOEMa,
pacnonoXeHHbIX 3a BbIXOAHbIM OFOfIOBKOM, Kak MpaBUIIO, YKOPOYEHHOro pbibooTBoga Ans
opraHv3aumm CaMmoCTOSITENBHOMO ABWKEHUS pbi6 MO HAMEYEHHON Tpacce pbibooTBEAEHUS.

PenenneHTHbIe BCOMOraTenbHble 3NEMEHTbI MPeAHa3HadYeHbl ANa OTnyrMBaHus poid
OT BOAONPUEMHOW 30HbI pabovero opraHa P3Y B uensx npefoTBpawjeHns nonagaHna ux B
BOA03abop.

B 6onblumHcTBE Cny4YaeB B cO6CTBEHHO P3Y OHWM KOHCTPYKTUBHO U (DYHKLMOHATBHO
CXOXW C OPUEHTUPYIOLLMMKW BCNoMoratenbHbIMM opraHamu. OpHako npu onpeaeneHHbIX
ycnosusix (Manasi NpousBoAUTENBHOCTL Bof03abopa, He3HaunTENbHLIN yLepd, HaHOCUMBINA
UM pbIGHOMY XO3SACTBY, U T. 4.) penenneHTHbIE BCOMOraTernbHbIE 3NEMEHTBI BO3MOXHO UC-
nonb30BaTh U Kak CaMOCTOATESbHbIE PbIB03aLLUTHBIE COOPYKEHUSA.

Boposo3aaywHaa 3aBeca (nHeBMobapbep) ycTpavBaeTca nepes Bofo3abopom B WH-
ANDPEepEeHTHON 30HE €ro BRMSAHUS, T. €. TaMm, A€ CKOPOCTM TeYeHWs BoAbl B BOA03abop
He MpeBbILLaT NOPOroBbIX CKOPOCTEN NnaBaHUs 3awmiaemMblx pbib. Becbma xenatensHo,
4yTo6bl BAonb BB3 cywectBoBano TpaHsMTHOE TedeHne BOAOTOKA. KOHCTPYKTMBHO N (OYHK-
umMoHanebHo penenneHTtHas BB3 cxoxa ¢ opuenHTupytowen BB3. MpuHumn ee gencreua 3a-
KroyaeTcs B OTNyrMBaHWM pbib, CONpUKacaloLMXCa C BU3yanbHO HENPOHVLAEMOW, ABUXY-
Liencst «cTeHkoly». Kpome Toro, nockoneky penenneHtHaa BB3 pacnonoxeHa B 30He noHu-
JKEHHbIX CKOPOCTEN TeYeHUs BoAbl, TO ee daken NOAHNMAaETCA NPAKTUYECKN BEPTUKANbHO
BBepx. Npn aToM BRonb dakena hopMUpyeTca BOCXOASLEE BOAHOS TeYeHWe, yBrekatoLee
3a cobor monoapb pblb. Pactekasicb No NOBEPXHOCTW, OHO CMOCOBCTBYET BbIHOCY pbIb B MO-
BEPXHOCTHOM crioe OT Bogo3abopa o6paTHO B BOJOEM, HTO MOXHO paccMaTpuBarh Kak npo-
aBrneHne pbibooTBoaAWmMX yHkUmMA. OpHako Hambonee uenecoobpas3HOn ABNSETCA COB-
MecTHas pabora BB3 ¢ 3almuTHO-BOAOMNPUEMHON MOBEPXHOCTHIO PAboYero opraHa MHOro Tu-
na, Hanpumep, nepedopMUPYIOLWLEro, C HanpasneHneM BOAOBO3AYLUHOrO hakena CryTHO
TPaH3UTHOMY TEYEHMIO B OrOSIOBOK pblBGooTBOAA, T. €. ncnons3osaHne BB3 B kavecTse opu-
EHTUPYHOLLIEro BCrioMoraTensHoro anementa P3Y.

OnekTpopbiGo3arpaguTent Takke ycrpamBaeTcs B MHAMPMDEPEHTHON 30HE BIUSAHWA
BoA03abopa U KOHCTPYKTUBHO M (PYHKLIMOHAMBHO CXOX C OPUEHTUPYIOLUM 3MeKTpopbibosa-

rpaguteneM. OaHako MOCKOMbKy Mpu ero paboTe He hOPMUPYIOTCS HUKakue pbliGoOTBOAS-
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LMe TeYeHMUsi, TO ero MOXHO MCMONb30BaTh TOSLKO Ha BOAOTOKax Mnv Joo6opyaoBaTts MM
TPaH3nTHble y4acTku padoumx opraHos P3Y.

CBeToBOV 1 3BYKOBOW Bapbepbl — CUCTEMBI MYNbCUPYIOLLMX famn, rmapodoHOB, 3BY-
KOBbIX BMBpaTOpOB M T. 4., yCTaHaBnMBaemble B UHANMDOEPEHTHON 30HE BNMAHUS BOAO3a-
Gopa, cnyxawpme ans poobopynosaHus pabounx opraHos P3Y v npefHasHadeHHble Ans
oKazaHus Ha pbl6 OTMNYrMBarLLEe-OPUEHTUPYHOLLEr0 BO3AEUCTBUS, NPEnsTCTBYHOLLEro X 3a-
XOAY B OMacCHyo 30HY.

A deKkTMBHOCTE akycTMyeckux GapbepoB, B MEPBYO ovepenb, ANS monoan pbib,
He npesblwaeT 60 % — 70 %. o 3ToM NpUYMHE PEKOMEHAYETCH MUCMONb30BaHNE KOMOUHU-
POBaHHbIX  (2KyCTUKO-MEXaHWYECKMX, aKyCTUKO-NYy3bIPbKOBBIX,  aKYCTUKO-3NEKTPUHECKMNX
nT. 4.) P3Y, oBecneunBaromx 0gHOBPEMEHHOE BO3LENCTBME HA HECKOMNBbKO KaHanoB BOC-
npusiTUs MHbopmauun y pbib 06 okpyxkatowlen o6CTaHOBKE (CNyXOBbIE, 3pUTENBHBIE, TaK-
TUNbHbIE U Ap. peuenTopbl). CoobaeTcs, UYTo 3pPEKTUBHOCTE aKyCTUKO-Ny3bipbkoBbix P3Y
Ha KpynHbIx Bogo3abopax coctaensaeT 90 % — 95 %.

Mpy cosgaHnM onTUMAanbHbIX KOHCTPYKum P3Y Ana KOHKpeTHbiXx OObekToB ocy-
LLIeCTBNSIETCA BbICOP TMMa Kax4oro M3 yHKLMOHAsbHbIX SMEMEHTOB — NOTOKOOpMUpPYHO-
Liero, paboyero 1 pbIBOOTBOASLLETO, @ TakKe BCMOMOrarerbHbIX 3MEMEHTOB — C Y4ETOM
CrefyroLLmMX OCHOBHbIX (DaKTOPOB:

- CylllecTBytoLlaa B BOAOEME B 30HE AENCTBUS Bogosabopa mxTumonormyeckas obcra-
HOBKa (pa3MepHO-BULOBOW COCTaB Moafiexallmx sawure peib, XxapakTep Ux NokaTtHbIX, KOp-
MOBbIX U APYTUX MUrpauuii U T. A.) BNASIET B OCHOBHOM Ha BbIGOp MOTOKOGOPMMPYHOLLIErO
anemeHTa n pabo4yero opraHa;

- TOnorpadU4ecKuii, rMapPONOrMYECKNA, KIMMaTUYECKUA 1 Apyrve DakTopbl — Ha BCe
TPU PYHKLUMOHaNBHBLIX anemeHTa P3Y;

- KanuTanbeHbIE U 3KCMJlyaTauMOHHbIE 3aTpaTbl — Ha BCE TPU PYHKLUMOHANBHBLIX 3ne-
MeHTa U rmaeBHbiM 06pasomM Ha paboumii opraH 1 pelibooTBOA;

- oGecneveHne Tpebyemoi pbibo3almTHOW ahdEKTUBHOCTM — Ha BCE TpU DYHKLMO-
HanbHbIX anemeHTa P3Y v rnaeHbIM 06pa3om Ha MOTOKODOPMUPYIOLLIMIA AIEMEHT;

- obecneyeHne oTeoAa 3aWULLEHHON MONOAMN pbi® B XKM3HECNOCOGHOM COCTOSIHN B

6e3onacHoe MecTo pbiboobMTAaEMOro BOAOUCTOUHUKA — Ha pbiGooTBOoA,.
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3.5 TennoBoe BO3AeACTBUE Ha OKpYyXaloLlylo cpeay

3.5.1 Bnusanue MNCO Ha Temnepatypy BoAbl BOAHbLIX 06bEKTOB

O6beMm Tenna, oTBOANMOro OT MPON3BOACTBEHHOIO OOLEKTa B OKPYXKAaIOLLYIO Cpeay,
onpegensieTcs obwen 3EEKTUBHOCTBI WUCMONb30BaHUS 3Hepru obbektoM. [MosTomy
MCO, obecneumBarolime HaMBbICLLNE 3HAYEHWUS] SHEPro3PPEKTUBHOCTN OXNaXAAEeMbIX TEX-
HOJIOMTMYECKMX MPOLECCOB U NOTPeOnAoWmMe HaMMEHbLLEEe KONMUECTBO 3Heprun, obecneuu-
BalOT HaUMeHbLUMIN 00beM Tenna, OTBOAMMOrO B OKPY>KatoLLIO cpeay.

Bce Tenno, otBogumoe MNCO oT npon3BoACTBEHHLIX 06LEKTOB, HE3ABUCUMO OT UX TU-
na M KOHCTPYKLUMW B UTOre okasbiBaeTcA B aTMocdepe. B To ke Bpemsi HekoTopble TuMbl
BogHbIx NMCO oTBOAAT BCE (NPSMOTOMYHbLIE CUCTEMBbI, 0BOPOTHLIE CUCTEMbI C BOAOEMaMM-
oxraavTensiM1) UMK YacTb Tenna (BoaHble 060POTHBIE CUCTEMBI C Pa3NUYHLIMU FPaAUPHS-
MU, BpbidranbHeiMU BaccenHamn) B NOBEPXHOCTHbIE BOJHbIE OB BEKTBI, KOTOPbIE MOXHO pac-
CMaTtpmBaTb Kak MPOMEXYTOYHbIE MPUEMHUKM Tenna. M3mMeHeHne eCcTecTBEeHHOro Temnepa-
TYPHOrO pexnmMma BofHbIX OOBEKTOB MOXET NPU HEKOTOPbIX YCNOBUSAX NPUBOAUTL K Hebnaro-
NMPUATHBIM M3MEHEHUAM B BOAHBIX 3KOCUCTEMAX, CO3fjaBaTb NPenaTCTBUS ANS NONb30BaHUA
BOAHLIMW 0BbeKTaMu ANs Apyrux Bogonone3osaTenen. B cBA3n ¢ 3TUM 3akoHOAATENLCTBOM
Poccuiickon ®epepaumm ycTtaHoBMNEHbI MEPbI U MEXaAHU3MbI PEFYNUPOBaHUS TEMMOBOro BO3-
LENCTBUSA Ha BOAHbIE OOBLEKTHL.

HeobxoanMmo 0TMETUTL, YTO NO XapakKTepy BO3AENCTBUSA HaA BOAHbIE 0OLEKTLI TeNNo, B
Cuny CBOeW Npupopbl, CYLLECTBEHHO OTNNYAETCA OT BO3AENCTBUA 3arpsA3HSIOLLMX BELLECTB:

- TEeNnno He cnocobHO HakannMBaTbCA B BOAHbLIX OObEKTax UnM ruapobuoHTax (Kak,
HanpuMep, HeKOTOpbIE 3arps3HsIoLLME BELLECTBa) U3-3a MOCTOSIHHOIO TennoobMeHa BOLHOMO
obbekTa 1 aTMocdepbl U NOBEPXHOCTU 3eMnun (gHa, Geperos BogHoro obwekra). B csAsu ¢
3TUM TENNOBOE BO3AENCTBME HA BOAHbIE 0ObEeKThl BCEraa MMEET OrpaHNYeHHbIN BO BPEMEHU
XapakTep, floKanM3oBaHo B Npefenax onpefeneHHON 30Hb!, pasMepbl KOTOPOU onpeaenseT-
€5l COOTHOLLEHVEM MHTEHCUBHOCTM MPOLIECCOB MOCTYMNEHNS TEMNna B BOLOEM U €ro pacceu-
BaHWsi B OKpyxatoLen cpege. Mpn npekpalleHnn copoca Tenna B BOAHbIA 0ObEKT OH JocTa-
TOYHO BbICTPO BO3BPALLAETCS K CBOEMY €CTECTBEHHOMY TEMNOBOMY COCTOSIHUIO,

- Tenno camo no cebe He okasbiBaeT HeEBNaronpuUsSTHOro BO3AENCTBUA Ha 3KOCUCTEMY
BOAOEMA N BOAHbIE OpraHnamMbl. TpaBMUPYHOLWMM PaKTOPOM MOXET CTaTb MOBbILIEHNE TEM-
nepaTtypbl BOAbl BbilIE OMPEeAEneHHbIX YPOBHEN, 3aBUCALLMX OT BUAOBOrO COCTaBa 3KOCU-
CTeMbl U1 XU3HEHHOW (Pasbl BOLHBIX OPraHn3amMoB. YyBCTBUTENBHOCTb K TEMMNEpaTypHOMY pe-
XUMY BOAbl pasnuyHa ANs pasHblX BULOB OPraHM3MoB WM ANs pasHbiX has ux pasBuTus.
B ¢cBA3n ¢ 3T1M 3akoHoZaTenbHbIe OrPaHNYEHNst AN TEXHOTEHHOro TEMMNOBOr0 BO3AENCTBUS
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KacatoTCsi UMEHHO TemnepaTtypbl OTBOAMMOrO Terna U ero BMUSHWUSA Ha TeMnepaTtypy BofAbl
BoAHoro obbekTa, npu atom obwuin obbem Tenna, cbpacbiBAaeMoro B BOAHbIA OOBEKT,
He OrpaHnYMBaEeTCA 1 He perynnpyeTcs.

TemnepaTypa BOAbI OKa3bIBAET NPAMOE BIMSHNE Ha rMAPOBMOHTOB 1 NX PU3NONOTNIO,
a TalkKe KOCBEHHOE BO3LENCTBME YEepes BMUSIHME Ha COAEPXKaHWe B BOLE KMCNOpoaa 1 Apy-
TMX PacTBOPEHHbIX rasos. MoBbilLeHWE TeMNepaTypbl B BOAOEMaX MOXET NPUBECTU K yBENU-
YeHno obbemoB NoTpebneHns knucnopoga u pocty Guomaccsl (3BTpodmKaLms), cokpallaet
BENMYMHY HacbILLEHNS BOAbI KMCNOPOAOM, YTO MPUBOAUT K CHUDKEHUHO KOHLIEHTPaLMN KUCno-
popa. Poct TemnepaTypbl BOAbI Takke YCKOPAET MUKPOBOHOE pasnoXeHWe OpraHNyeckmx Be-
LLeCTB, BbI3blBas yBENMYEHHOE noTpebnenme kucnopoga. MaBecTHbl cnyvyan aHoMarnsHO Bbl-
COKOrO MOBBLILWEHWSA TEMMNEPATYP BOAbI B BOAHbIX 0ObEKTax, kak npaevno, HebonbLlumx. 3Tn
WHUMAEHTBI CBSI3@Hbl C aHOMarbHO BbICOKMMW TeMnepatypaMn OKpyXaroLen cpeabl,
He XapaKTepHbIMU ANs JaHHOW MECTHOCTU, UM YCNOBUSIMA ManoBOHOCTW, 3acyxu, korga
oxnaxgaroan cnocobHocTs BofHOro obbekTta pesko cHwkaeTcs. Kpome Toro, ecnv oaunH
NMOBEPXHOCTHLIA BOLOEM WCMOSb3YeTCA HECKONMBKUMMW NMPOMBILLNEHHBIMU 06bekTamu, Tpeby-
€TCH y4nTbIBaTb BO3MOXHOCTb BINMSAHUSI COPOCOB Temnmna Ha aKcnnyaTauumio Npou3BOACTBEH-
HbIX MPOLIECCOB, PACMONOXKEHHBIX HVPKE MO MOTOKY.

Tak kak pbibbl HE UMEIOT CBOEN MOCTOAHHOW TEMMNEPATYPbI TENAa U OTHOCATCH K NMOWKU-
NIOTEPMHBIM XMBOTHbIM, TO TEMMepaTypa Tena ux TONMbKO Ha AEeCATbIe AONN rpagyca oTiu-
YaeTcsa OT TemnepaTypbl BOAbI. PbiBbl MOTYT XWUTb NPU Pa3NUYHON TEMNEepaType BOAbI, HEKO-
TOpble BUAbl Pbib BbIAEPKMBAKOT 3HAYMTENBHBIE KONebaHua ee Temnepatypbl. Tak, LUyka,
OKyHb, Kapn, kapack, fnelLl, ca3aH, NMMHb XMBYT B BOJOEMaX, B KOTOPLIX Temnepatypa Boibl B
TeuYeHne roga n3MeHsieTcsl B LUMPOKUX Npeaenax, a Apyrme euabl — Tpecka, kambana, pbibbl
MONSPHBIX N TPOMMYECKUX LIMPOT — MEPEHOCHAT NULb Hebonblune TemnepaTypHble koneba-
Hus, He Bonee 5 °C — 7 °C.

Ncxops 13 onTvMarbHbIX TEMMNEPATYPHbIX YCMOBUM XXU3HW, BCE BUAbI PbIO yCNOBHO
NOAPa3fensatoTCA Ha XONOAHOBOAHBIX M TENNOBOAHbIX.

K TennoBoaHbIM OTHOCATCA CEMENCTBa KaproBbiX, 0CETPOBbIX U Ap. HekoTopeie Bnapl
TennoBoAHbIX pblb HepecTsaTes npu Temnepatype 13 °C — 20 °C, a gpyrve npu Temnepary-
pe Bogbl B npegenax 17 °C — 22 °C. MNutaHue n pocT TennoBOAHbIX pbI6 NMpoucxoauT
Hambonee MHTEHCUBHO Mpu Temnepartype Boabl B npegenax 18 °C — 25 °C u Bbiwe. Mpu
Temnepatype 22 °C — 28 °C TennoBOAHbIN Kapn 3HAYUTENbHO Nyylle NpUHUMAaeT KOpM W
ycBauBaeT nuLly, Yem npu Temneparype 18 °C.

K xonoaHOBOHBIM OTHOCSITCS: 1OCOCh, cemra, dopernb, 6enopbibuua (CeMencTBo no-

COCEBbIX), CUr, punyc, psinywka (curoeble) 1 ap. OHW HEpPecTaTCa Npu TemnepaTtype BOAbI
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Hwke 10 °C u Hambonee WHTEHCUBHO MWUTAKOTCA M pacTyT Mpu TemnepaTtype B npegenax

8°C — 16 °C.

B saBucUMOCTM OT BGUOMOTMYECKOTO COCTOSHUA (MKpA, NMNYMHKWA, MarbKu, rofoBMKM
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W T. A.), peibam HeoBXxoanMbl OnpeaeneHHbIe onTUMarnksHble Temnepatyps! (Tabn. 3.4).

Tabnuya 3.20 — OnTumaneHble TeMnepaTypbl BoAbl ANS Pa3BUTUA MKPbI, MTUYUHOK U PbiBbl

HekoTopbIx BUgoB, C°

Buabl pbi6 Ukpa JNInuntkm Bsapocnas peiba

Kapn 12,5-30 17-32 10-30
Jlewy, - 8-23 8-28
onaenb - - 8-28
JInHb - - 20-26
MnoTea - 5-20 8-25
LLyka 7-16 8-23 9-25
OkyHb - - 8-25
Cypak 12-18 12-18 12-26
PydbeBas copenb 4-6 12,4 10-17,6
PagyxHas dopenb 6-14,4 8-14 10-18
lonew 8,0 16,0 14-16
Kymxa 4-6 - 5-14
Xapuyc 8-14 - 12-18
Cur - 0-3 23

Y XxonoaHOBOAHbIX pbi® NpWU BBICOKUX TEMMEpaTypax pPesko CHWKAETCH akTUBHOCTb U
YMEHbLLAETCS MIHTEHCMBHOCTb NUTaHWA. HaobopoT, y TennoBoaHbIX pbl® MHTEHCUBHOCTE 06-
MeHa BeLLeCTB B OpraHvM3me npoTekaeT npu Gonee BbICOKUX TeMnepaTtypax, HO He Bbille
30 °C. XonogHosoaHble pblbbl — HPOpenb, CUr, NOCOCEBbIE XOPOLLO Pa3BMBAOTCA B OTHOCU-
TEenbHO XONOAHOW Boge. [lna pafgyxHow dopenun onTuMmansHbIM SBNSETCH TemnepaTypa Bo-
Abl B npegenax 16 °C — 18 °C.

Temnepatypa BoAbl B BOLOEME UMEET BaXKHOE 3Ha4YEHNE ANt pasmMHOXeHns pbib. Tak,
XONOAHOBOAHbIE PbIBbl MEYYT MKPY MNO34HO OCEHLIO (TOCOCEBLIE MOPOABI, CUMM U AP.), a Ten-
NOBOAHbIE PbibbI (KAPNOBbIE NOPOAbLI, COMbI, OCETPOBbLIE U AP.) NPUCTYNAT K Pa3MHOXEHNIO
BECHOM U B Havarne neta.

C M3MeHeHMeM TemnepaTypbl BOAbl B BOAOEME MEHSIETCA nmpouecc rasoobmeHa y

pbID, a Takke M3MEHSIETCA KOHUEHTpauusi B Boge ceoboaHoro kucnopoga. Tak, anga kapnos
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npu Temnepatype Bogbl B Bogoeme B npegenax 1 °C MyHUManbHash KOHUEHTpauusa KUCno-
poaa pomxkHa coctaenate 0,8 mr/n, a npu Temneparype soabl 30 °C—1,3 mr/n.

B cBS13n ¢ nameHeHWem TemnepaTypbl BOAbI B BOLOEME NPOVCXOAUT U3MEHEHME TOK-
CMYECKOTO [ENCTBUS HEKOTOPbIX BELLECTB Ha opraHnam pbib. Hanpumep, npu Temneparype
BoAbl B npeaenax 1 °C netanbHas koHueHTpauus yrnekucnotsl CO2 ang kapna cocraenseT
B kormyectee 120 mr/n, a npu Temnepatype soabl 30 °C-55-60 mr/n.

HauuHas co BTOpon nonoeuHel 20-r0 Beka, ObiNno NpoBefeHo A0CTaTouHO GonbLuoe
KONMUYECTBO, B TOM YUCNE MHOFONETHUX M KOMMMEKCHBbIX, UCCNEeAOBaHUA BIUSHUSA TENSbIX
cbpocHbix Bog TOC n ASC Ha skocncTeMbl BoaHbIX 06bekToB ([22])-([42]).

B [42] npuBepeHbl pesynbTatbl MHOroneTHMx HabnoaeHwn 3a BosgencrteuemM Ko-
ctpomckon NTP3C Ha akocucTemy MopbkoBckoro BogoxpaHunuuwa. Mo pesynbratam mccre-
LoBaHW Obin caenaH BbIBOA O TOM, YTO OTYETNIMBO BbIPKEHHOE BO3LEWCTBME TEMMOBbIX
cbpocoB Koctpomckon MTPIC Ha mMenoBGeHToC (Menkne BOAHbIE AOHHbIE OPraHn3Mbl) NMpPosiB-
MANOCh Y HEKOTOPbIX XMBOTHBIX TOMBKO B CMELLEHUN a3 XKN3HEHHOrO Lukna. B octansHom
pasnuymMa  Mexay 30HaMu C MOBbILEHHOMW W HOpManbHOW TeMnepatypaMu YeTKO
He npocnexmnsannchb.

BnusHune Harpesa Boapbl Ha 6eHTOC 0ObIYHO 3aByanupoBaHO Apyrumun, Gonee 3Hauu-
MbIMW bakTopamu, HanpuMep, TUMNOM AOHHbIX OTNOXEHWUA. Buanmo, no aTton npuymHe nute-
paTypHbie AaHHbIE O BMMSHUM cOPOCOB NOAOrPETLIX BOA HA MeNobeHTOC MpOTUBOPEYMBDI.
MeiobeHToc rnybokoBoAHbIX y4acTkoB MollkoBmnYckoro 3anvea MBaHBEKOBCKOrO BOAOXPAHW-
nvwa, npyvHMMarowero B cebst noporpeTbie BOAbl M3 CUCTEMbI OxnaxaeHUs KoHakoBckown
P3C, n gpyrmx Yacten Bogoema CxoAeH No BMAOBOMY COCTaBy, B TO BPEMS KaK Konude-
CTBEHHble nokasaTtenu coobliecTsa Hambonee BbICOKM B 3anuee. MakcumarnbHble 3HaYyeHus
YNCNEHHOCTN N BMoMacChl OTMEYeHbl B 30HE YMEPEHHOro nogorpesBa. 3a BereTaunoHHbIN
nepuog YmcneHHocTe U Bromacca menobeHToca B NOAOrPEBAEMON YacTU BogHOro obbekTa
B cpeaHeM Bbinv NpUMepHO BABOE Bbille, YEM BHE 30HbI BIIUSIHWSA TEMSLIX BOA,.

B rnybokoBoAHON 30He HOBOTPOMLKOrO BOAOXPaHWNMLLA, CRYXKaLLEro BOJOEMOM-
oxnagutenem Ctaspononbckon MPI3C, Ha y4yacTke BNUSHUS NOAOrpeTbIX BOh MenoBGeHToC
3HauMTEnNbHO Borave, YeM B €CTECTBEHHBIX YCIOBUSIX.

Mo pesynbTatam uccnepgosaHni ([24]) snmanHus Hasaposckor TPAOC Ha akocuctemy
peku Yynbim Bbinn caenaHbl CneayoLwme OCHOBHbIE BbIBOAbI.

1) UccnepoBaHnsa ruaponornyeckoro pexxuma peku YynoiM B parioHe aenictens Hasa-
poeckor TPAC nokasamu HanmMuMe U3MeHEHUIN, BO3HUKAaIOWMX Moj BO3AENCTBUEM CTOUYHbLIX
Boa TOC, BbipaxatoWMXCs B yBENMYEHUN TEMNEpaTypbl BOAbI B paioHe BnageHua cOpocHo-

ro kanana Ha 11 °C B TeueHun mapta u oktabps, a Takke Ha 8 °C B neTHue mecaubl, B
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YMEHbLUEHUM NPO3PaYHOCTX BOAbI M OTCYTCTBUM NELASHOrO MOKPOBa Ha Y4acTKe peku npoTs-
XEHHOCTBIO 0Kono 60 KM.

2) YCTaHOBMEHO YBEMUYEHUE KONMYecTBa PacCTBOPEHHOrO B BOAE KUCIOpoAa Ha
CTaHUMsAX, NOABEPKEHHbIX BAMSAHUIO COPOCHBLIX BOA anekTpoctaHumn o 9,0 mr/nm npotvs
7.5 Mr/n Ha ¢poHOBOW CTaHLMK.

3) Ha yyacTkax cbpoca Tennbix Bo4 1 1X NepemeLumMBaHns ¢ peyHbIM CTOKOM OTMeva-
eTcs noBblleHHan Guomacca gutonnaHkToHa (B 2,0-2,5 pasa Bbile Mo CpaBHEHNIO POHO-
BbIM YYaCTKOM PEKM) U yBENUYEHNe ero BULOBOro pa3Hoobpasums (c 46 BMAOB Ha (OOHOBOM
yyacTke go 69). CMeHbl LJOMUHUPYHOLLMX BUAOB Ha y4acTke peku, NoABEPKEHHOM BUSHUIO
Hasaposckon TP3C, no cpaBHeHNO ¢ POHOBBIM HE NMPOUCXOAUT.

4) B nepuog ¢ 1979 roga no 2001 rog Ha yvacTke peku Yynbim, nogBepeHHOM Brns-
HUO COPOCHBIX BOA TEMMO3NEKTPOCTaHUMM, MPOU3OLLNO YMEHbLUEHWE KOonuyecTsa BUAOB
dmTonnaHkToHa ¢ 93 B 1979 roay fo 70 B 2001 rogy. C 1991 roga oTMe4aroTCs HOBbIE BUAbI
BOZIOpPOCNEW, BCTpeYaroLmecs B NieTHee BpeMsi MOBCEMECTHO, HO Hambonee maccoBoe pas-
BUTME OTMEYEHO Ha y4yacTKe PeKW, rae NPOUCXOAWUT CMELUMBAHME BOAHbIX Macc peku w
Hasaposckon P3C.

5) Ha yyacTkax pekn YynbiM, NoaBepKeHHbIX BIIUAHWIO CTOYHBIX Bog TIC, npoucxo-
LVT ONepexeHne pasBnTUs 300MNaHKTOHa B BECEHHWUIN NEPUOA.

6) BennumHa npoaykUMn OpraHMYecKkoro BelecTBa, 3HayYeHUs KOIPPOUUNEHTOB Npo-
LYKTUBHOCTU (PMTONNAHKTOHa N AECTPYKUMM OPraHNYeCcKoro BeLwecTsa MMEKT Hambonblume
3Ha4YeHMA B TEYEHUE BETETALMOHHOIO CE30Ha B NOCT3KCTPMMANLHBIN TEMMNEPaTYPHBIA Nepu-
oa. 3To cBUAETENLCTRYIOT O CTUMYNMPYIOLLEM AENCTBUM TEMMEepaTypbl Ha ykasaHHble Npo-
ueccbl. Kpome Toro, nony4eHHble AaHHbIE NO3BOMAIOT CAENaTh 3aKMHOYEHNE O TOM, YTO TEM-
nepartypa oAbl B peke Bbilwe 25 °C okasbiBaeT nojaBnsioliee JeNCTBUE Ha paccMmaTpyBae-
MbI€ MPOLECChI.

7) AHanm3 nosyyYeHHbIX Pe3ynbTaToB CBUMAETENLCTBYET O CTabWUnbHOM COCTOSIHUM
aKocMCTEMbI pekn UyrbIM, U OTCYTCTBUM B HEN BbIPEKEHHBLIX MPU3HAKOB TEMMOBOIo 3arpsis-
HeHus.

B moHorpadum ([25]) npeacraBneHsl pedynbTarsl MHOFONETHUX MCCNef0BaHNA TEXHO-
akocuctembl ASC. Ha npumepe XMenbHULKON aTOMHOW SNEKTPOCTaHLMN PacCMOTPEHa KOH-
Lienums TEXHO-3KOCUCTEMBI, OCOBEHHOCTU €€ 3MEMEHTOB, XapaKTep TEeXHOreHHbIX U Gruotu-
yeckux aktopoB. MpuBOAATCA AaHHbIE MO MMAPOXUMUYECKOMY PEXUMY, MAPOAMHAMMKYE-
CKMM XapaKTepuCTMKam BOAOEMa-OXnagutens, rmapobruonornm OCHOBHBLIX PYNMUPOBOK —

nnaHkToHa, 6eHToca, NepuUMUTOHA, a Takke pbiGHOMY HaceneHuo. PaccMoTpeHbl KOHUEenTY-
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ancHble MONOXEHWUS PasfMYHbIX MOAXOAO0B K OLEHKAM TEXHOrEHHOro BO3ASWCTBMA Ha BOA-
Hble 3KOCUCTEMBI.

B [43] npvBeaeHbl peaynbTaTbhl MHOFOMETHEr0o MOHUTOPUHIE MMAPONOTNHYECKUX, rMapo-
XMMUYECKMX N TMAPOBMONOrMYeckux xapakrtepnctuk benoeckoro sogoxpaHunua. AHanms
[AaHHbIX NOKa3bIBAET, YTO ANHAMMKA €ro 3KOCMCTEMbI COOTBETCTBYET, YCTAHOBMNEHHBLIM paHee
AN APYTUX MasibIX BOLOXPaHWUIULL, YMEPEHHbBIX LUMPOT, 3aKOHOMEPHOCTSAM. ocToaHHoe no-
CTynneHne JONOSHUTENBHOMO TEMNa B pesynbTare UCMNonb30BaHWA BOLOXPaHUNULLA B Kade-
cTBe BogoeMa-oxnaautens FPOC, onpeaenseT ero Tennoeoe 3BTpodUpoBaHNe U co3faeT
MOBBLILLEHHBIA MOTEHUMAan caMoounweHns Boabl. MiaMeHeHne kadectBa BOAbl BCRneacTBUE
UCMONb30BaHMA BOAOEMA ANA BblpawmBaHUa pbibbl, pekpeauuu, B pesynbTtare CenbCkoXo-
3A/CTBEHHOrO MPOU3BOACTBaA U Pa3paboTKM YromnbHbIX MECTOPOXKAEHUA Ha BOAOCOOPHOM
facceliHe MMeeT NoKanbHbIA XxapakTep U OrpaHUYeHo BO BPEMEHW. AfanTuBHbLI NOTEeHUMan
3KOCMCTEMbI BOAOXPaHUIIMLLA LOCTATOMEH ANA CAMOCOXPaHEHUS N CaMOBOCCTaAHOBINEHUS ee
cocTaBa, CTPYKTYpbl U (PYHKLNOHUPOBAHUS.

B pesynbTate uHdpopmaumoHHoro obmeHa He 6bino Nony4eHo CBEASHUA O Cryvasx
npesbiwenus HAC no TemMnepatype npu akcnnyatauum MNCO. Mpesbiwernne HAC no temne-
patype BO3MOxHO Tonbko ana MCO, npeanonaralowux OTBEAEHNE HarpeTon BOAbl B BOA-
Hble 0OBEKTbI:

- NPSIMOTOYHbIE CUCTEMBI,

- BOAHble 000POTHbIE CUCTEMBI C BOAOEMAMU-OXNAJUTENAMMU;

- BOAHble 0BOpOTHbIE CUCTEMBI C WUCMApWUTENbHBIMA FPEAUPHAMU Pa3NMYHOrO TUNa,
BpblransHeIMU BacceiHaMu, OTBOASILLME MPOAYBOYHbIE BOALI B NMPUPOAHbIE BOAHbIE 06bEK-
Thl.

MpsiMOTOYHbIE CUCTEMBI 1 0OOPOTHBIE BOAHBIE CUCTEMBI C BOAOEMaMU-OXNaanTeNaMm
XapakTepuayoTes HambonbwmnMmn obbemamm cbpoca Tenna B BOAOEMbI, MOCKOMbLKY BCE OT-
BOAVMMOE UMW TEMNO OTBOAMTCS B atMocdepy Yepes BoaHble 06bekTbl. Temnepartypbl Ten-
noson Boapbl, otBogumon aTumm NMCO B BogHble OOBLEKTBI UMM BOAOEMbI-OXNIAANTENN, Kak
npaswno, NPeBbLILLAOT TeMNepaTypy Bogbl Ha Bogo3abopax Ha 7 °C — 10 °C.

Oxnaxpatowjas Boga B 0BOPOTHBLIX CUCTEMax C rpagvpHsaMWU nepenaeT GonbLuyto
YacTb CBOEro Tenna Yepes rpagupHI0 HEMOCPeACTBEHHO B atMocdepy, a Hebonbluas YacTb
Tenrna nocTyrnaeT C NPogyBOYHBIMWU BOAAMUW B BOAHbIE OOBEKTHI 1 TOMBKO 3aTeéM — B aTMo-
cepy. Obbvem Tenna, cbpacbiBaeMoOro ¢ NPoAyBOYHbIMW BOAAMW FPaAUPEeH, CoCTaBnseT
npnbnunsmnTensHo Ao 1,5 % Bcero oTBOAMMOro nmm obbema Tenna.

3HaHWe noBefeHVs NoToKa TenroW BoAbl B MOBEPXHOCTHOM Bogoeme OyaeT LeHHO

He TONbKO AnAa 3awuTbl anHI/IMalOLLleIZ cpeAbl, HO TaKkkKe u And Toro, 4yTOObI Bbl6paTb npa-
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BUINbHOE MecTo ANs Bogo3abopa 1 Bbinycka. BaxHo npenoTBpatuTb LIMPKYISLMIO NOTOKA K
BOA03abopy, YTO MOXET OKa3aTb BNUSHWE Ha TeMnepaTypy 3abupaemon BOAbl W, Creaosa-
TenbHO, CHUXaTb 3PPEKTUBHOCTL CUCTEMBbI OXnaxaeHns. Kak npumep, nnowaab BNUAHUS
Tennosoro cOpoca B nNpeaenax n3oTepMbl NOBbILLEHUS eCTECTBEHHON TeMnepaTypbl Ha 1 °C
(Hanpumep, B 03epe Be3 CUIbHbIX TEYEHWUI), COCTaBNSET NPMbnNuanTensHo 1 ra Ha MBT(an)
ANsl OOblYHOW 3MEeKTPOCTaHLMW, UMM NpubnuanTensHo 45 kM2 Ana  3nekTpocTaHumm
5000 MBT(an).

PacnpegneneHve Tenna B BOAHOM OBbEKTE MPOUCXOAWUT NOA BO3AEWCTBMEM pasnuny-
HbIX PU3NYECKMX ABMEHUI: TypOyneHTHas anddysms, KOHBEKLUS B BoAE, NEpeMeLLeHne no-
TOKOB KWUAKOCTU MEPEeMEHHOM MNIMOTHOCTU, MUCNapeHue, paamauus, KOHBEKUMS B BO3AyXe.
B 3aBucmMMocCTM OT TemnepaTypel 1 o6bema cbpoca Tenna v Tuna NPUHUMAaIoLLEN cpeabl, He-
KOTOpble ABMEHMA SBNSIOTCS npeobnajalwmmm 1M onpefensoT cnocob pacnpeaeneHns
Tenna B NPUHMMAKOLLEN cpese.

PacuyeT pacnpepeneHusa Tenna B BOAHOM 0OBEKTE JOCTATOYHO CIOXEH M3-3a MHOXe-
CTBa MEXaHW3MOB €ro pacnpoCTpaHeHNs 1, COOTBETCTBEHHO, MHOXKECTBA BMUSIOLLMX (DaKTO-
poB. HopmaTtuBHas mMeTofuka pacyeTa TeMnepaTtyp BoAbl B BOAHOM o6bekTe aaHa B [46].
WMcxopHble ycnoeus n napameTpbl ana pacdeta HAC Tenna gomkHbl cogepxars:

- faHHble 06 MCNOMb30BaHMM BOAHOIO 00bekTa (3KONOrmieckoe CoCTosiHne, BUAbl UC-
none3oBaHus, 6anaHc BogonoTpebneHns 1 BOJOOTBEAEHNSA, CXEMA PaCMONOXEHNA BOAO3A-
©OpOB M BbINYCKOB CTOUHbBIX BOL);

- TMAPONIOTNYECKNE XapaKTEPUCTUKM BOAHOro obbekTa B rog 95 % obecneyeHHoOCTU:
ANS BOLOTOKOB — pacxof, CKOPOCTb TeuYeHus, rnybuHa; ANs BOAOEMOB — HOPMaTUBHBIN
MOAMOPHbIN YPOBEHb U YPOBEHE «MEPTBOrO» 06bema, cpeaHsas rnybuHa v nnowasb BOAHOro
3epkana;

- pacxoabl 3abpaemor Bogbl M3 BOAHOTO 00bEeKTa Ha oxNaxaeHne obopynoBaHus,

- pacxoabl U TEMNEPaTypbl HArPETLIX BOL,;

- CPEAHEMHOrONEeTHNE METEOPONOrMYECKNe YCINOBKSA, K KOTOPbIM OTHOCATCH: ecre-
CTBEHHas TemneparTypa Bogbl B BOgHOM obbekTe, °C; Temnepatypa, °C 1 BNaXHOCTb BO3AY-
xa, Ma; MakcumanbHas Temreparypa M COOTBETCTBYHOLLAS €l BMaXHOCTb BO3Ayxa 3a no-
cnegHue 10 ner, °C; ckopocTb BETpa Ha Bnkanwen Geperoson MeTeocTaHUum, M/C; BbICOTa
rtorepa Ha Grivkailen MeTeocTaHuuM, M; obnadyHocTb oBLas U HWXKHSAS, Gannbl (aonu
eanHnLpbI).

OxnaxpeHne BoAbl B BOJOEMaX-OXMafUTENAX NMPOUCXOAUNT C NOBEPXHOCTU 3epkana
BOAbI, y4acTBytoLLeN B TennoobmMeHe, ABMSIOLLENCA akTMBHOW 30HOM Bojoema. Bojoembl-

oxnapurenu obecneuvBaroT Gonee HU3KNE TeMMepaTypbl OXNaXKAEHHON BOAbI, YeM rpaaup-
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HU 1 Bpbi3ranbHble 6accenHbl, NPU MeHbLIEeM KonebaHUn TemnepaTtypbl B TeYeHue CyTOK
6narogaps nx 6oNbLIOK TEMNOaKKyMynUPYOLLEe CrocoBHOCTU.

Pa3znnyatot 6rvbKHIO M AanbHIOK 30HbI cOpoca oxnaxaarowen soabl. BrnvkHAS 30Ha
onpeaenseTcs kak obnactb, B KOTOPOW NepeMeLuMBaHNe TENNOro BOAHOMO NOTOKa C PEYHON
BOAOW elle HenonHo. TemnepaTtypa oAbl B GNvKHEN 30HE 3aBUCUT OT CTeneHW CMmellnBa-
HWUS BoAbl. CMeLlLnBaHWe MOXET ObiTb NHTEHCUMULIMPOBAHO N YCKOPEHO 3a CYET npuUMeHe-
HWA cneumnarnbHbIX YCTPOUCTB.

[anbHsaa 30Ha — obnacTb Tennow BofAbl, KOTOpasi NONMHOCTLIO NMepemeluaHa no riy-
OuHe 1 sBnNAeTCs, Takum obpasoM, BTOPUYHBIM TEMMOBLIM Nnonem. MU3bbirouHas Temnepary-
pa B AanbHen 30He NOCTENEHHO CHWKAETCH U3-32 CMELLMBAHNA C OKPYKaloLLMMW BOAAMA U
TennoobmeHa ¢ atMocdepon.

Mpwn cbpocax B MOpe, NOABEPKEHHOE [ENCTBMIO NPUIMBOB, UM B MOPE C CUMbHbLIMA
TeYEeHUsIMW, NOTOK TENMOW BOAbI IMaBHbIM 0OPA30OM YNpaBnAeTCs TEYEHUSIMU B NMPUHMMALO-
wewn cpege. OHK Bbi3bIBalOT ObICTpOE CMEWMBaHWe, npepoTepallas modyio crpartndmka-
LMo, BbI3BAHHYIO pasnnYMeM NNOTHOCTEN TEMNSION M XONMOAHOW BOAbL. Temneparypa Tensnown
BOAb! CHWXKaEeTCA MPEMMYLLECTBEHHO U3-3a NEPEMELLMBaHNSA, a He 13-3a NoTepb Tenna Ha
noBepxHOCTM Boabl. B [9] coobwatoT, YTo Nnowaab TENNon BOAbl B MOpPe, MOABEPKEHHOM
LEVCTBUIO MPUNNBOB, AN aTOMHOW 3MNeKTPoCcTaHumMn MowHocTbio 5000 MBT(an) coctasnseT
o1 2 go 10 km2.

MNMoBesneHWe NoToka Tennon Bogel B Mope 6e3 TeYeHU onpeaenseTcs, Npexae BCero,
ABMNEHNEM cTpaTudukaLmmn 1 KoHBEKLMK. Temnepartypa o4eHb BbICTPO CHUXKaETCA B pe3ynb-
TaTe nepemMeLLBaHns. B 6ecnpunveHoM MOPEe UM 03epe pacnpocTpaHeHne oxnaxaarowen
BOAbl HaXOAUTCS MOJ CUMbHbLIM BIMSIHUEM BETPOBLIX TeveHu. B cpegHem obnacts TemMne-
patypHoro BnnsHua TOC oueHmBaeTca npumepHo B 1 ra/MBT(an).

Mpy pasmMeLleHnn Bbinycka B YCTbAX PEeK HEOOXOAUMO yuMTbiBaTb BO3MOXHOCTU OO-
paTHOro ABWKEHWS BOAbl B pe3yrbTaTe BETPOBOro BO3AEWCTBMSA (HArOHHbIE SBMEHWUS) Unn
NPUIIMBHBLIX TEYEHUA. JTWN SBNEHUS MOTYT CYLLECTBEHHO N3MEHNTb PacnpOCTPaHEeHe NoToka

Tensown BoAbl B yCTbe.
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3.5.2 3akoHopaTeNnbHbIe OrpaHUYEHUA TENNOBOro BO3AENCTBUSA Ha

OKpYXalouyto cpeny

[leliCTBYIOLLMM POCCHMICKMM 3aKOHOAATENBCTBOM YCTaHOBMEHbI crneaytolime Tpebosa-
HUS K UBMEHEHUAM TemnepaTypbl BOAHbIX OOLEKTOB Moj BO3AEUCTBMEM TeNna, OTBOAUMOro
CO CTOYHbIMY BOAAMM:

- AN BOAHbIX ODOBLEKTOB WNM UX Y4YaCTKOB, WUCMONb3yeMbIX AMA XO3ANCTBEHHO-
NUTLEBOTO, KYNbTYPHO-ObITOBOrO BOAOMONb30BaHUS, BOAOCHAGKEHUS NULLEBbLIX Npesnpus-
TUW, ANA peKpeaLyoHHOro BOAOMNOMBb3OBAHNSA, A TAKKE B YEPTe HACENEHHbIX MECT NEeTHAS
TemnepaTtypa Bofbl B pesynbtare cbpoca CTOYHbIX BOJ, HE JOIMKHA MOBbILWATLCS Gonee yem
Ha 3 °C no cpaBHEHWIO CO CPEAHEMECSAYHON TeMnepaTypon BOAbl CAMOro Xapkoro mecsua
roaa 3a nocnegHue 10 ner,

- Ang BOAHbIX ob6bekToB NN nx y4acTKoB, KOTOpPbIM NpuceBoeHa kakas-nnoo pbl60XO—
3SNCTBEHHAA KaTeropusi BOAONONL30BaHUA (BbiCLLad, nepeas unuv BTopas), Temneparypa
BOAb! HE AOJHKHA NOBLILIATLCA NO CPABHEHUIO C ECTECTBEHHOW TEMMNEPaTypon BOAHOro 06b-
ekTa Gonee yem Ha 5 °C, ¢ obwym NoBbilLeHEM TemnepaTtypbl He 6onee yem 8o 20 °C ne-
TOoM 1 5 °C 3vMon ans BoAHbIX 06bekToB, rae obuTtarT xonoaontobueble poibbl (10coceBbIe
n curoBsble) 1 He Bonee yem fo 28 °C netom u 8 °C 3umon B ocTanbHbIX cry4asx. B mecrax
HepecTUnULL, HanuMa 3anpeLyasTcs MoBbilaTb TeMNepaTypy BOAbl 3UMOW Bonee yem Ha
2°C.

Ha ocHoBaHuM aTux TpeboBaHWin MO OnpeneneHHoW MeToauke paspabarbiBaloTcs
obsi3aTenbHble MHAMBMAYanbHbIe TpeboBaHUs K TemnepaType KaXAoro BbiMycka CTOYHbIX
Bofd. Metoanka paspaboTkv MHAMBMAYaNbHBIX HOpMAaTMBOB AonycTumoro cbpoca (HAC no
TemnepaTtype) AaHa B [46] 1 3aKNO4aeTCs B pacyeTe MakCMMarbHON TeMnepaTypbl CTOKOB,
npu KOTOPOW B KOHTPOSIbBHOM CTBOPE BbIMOMHSIOTCS YKasaHHble Bbile TpeboBanus. MNpu
3TOM YYMTBIBAOTCH MHAMBUAYATbHbIE OCOBEHHOCTM CTOYHBIX BOA (Pacx0a), KOHCTPYKLUMS W
MECTO BbIMyCKa, KaTeropusi BOLOMNONb30BaHWA yyacTka BogHoro obbekTa, ero rugponoruye-
CK1e XapaKTepUCTMKK, KIMMaTUYECKNE XapaKTEPUCTUKK, ECTECTBEHHbIE TEMMNeEPaTypbl BOAbI
BOAHOro oobeKkTa u T. .

BoaHbIM kOAekcoM npepgnonaraeTcs nepexon OT ONUCaHHOM METOAUKM YCTaHOBMNEHNS
WHAVBUAYAanNbHBIX HOPMATMBOB AOMNYCTMMOro cbpoca k METoAMNKE HOPMUPOBAHMS Ha OCHOBE
WCMOonb30BaHWA HOPMAaTMBOB JOMNyCTMMOro Bosgenctems (HOB) Ha BogHble o6bekTbl. MeTo-
Avka paspabotkm HOB npegnonaraeT yCTaHOBNEHWE LieNeBbIX NoKasaTenen kayectsa Boabl
AN K&KA0ro BOAHOro 06bekTa n HOPMaTUBOB BO3LENCTBUNA (KONMUECTBO BELLECTB U MUKPO-

OpraHM3MoB, CofepXalynxca B cOpocax CTOYHbIX BOA W (UMW) APEHaXHbIX BOL B BOAHbIE
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06beKTbl) ANA BOAHLIX OGBLEKTOB UNK UX yvacTkoB. OAHaKO U3-3a HErOTOBHOCTU HOPMaTWB-

HoW 6asbl CPOKM Nepexoaa Ha HOBYHO METOAMKY Moka He onpeaeneHb.

3.5.3 NMpumeHsiemble meToabl CHkeHusa BnuaHuA NCO Ha TemnepaTtypHbIN

PEXNUM BOAHLIX 06 HLEKTOB

MpumeHsieMble MeToabl CHWKeHUA BnuaHUA NMCO Ha TeMnepaTypHbIA PEXUM BOAHbIX
06beKTOB HanpaeneHbl Ha:

- CHWKeHre 06beMoB cOpoca Tenna B BOAHbIE 06bEeKThI;

- BbIOOp BOHOro 06beKTa C 4OCTaTOMHOM OXNaxAaroLen CnocobHOCTLIO;

- BbIGOP MECT U KOHCTPYKLUUW BbIMycKa TEMmbIX BOA C YY4ETOM MECTHbIX YCMOBUA U
HOPMAaTUBHLIX TPpeBoBaHWNIA K TeMNepaType BoAbl BOAHLIX 00bLEKTOB;

- CHWXEeHMe TemnepaTtypbl COPOCHOM BOAbI, MOCTYNatoWen B BOAHbIN OGbEKT, UHTEH-
cndrKkaumsa CHWKEHUS] TeMMepaTtypbl BoAbl BOAHOrO 06bekTa B 30HE CMELUEHUS UMK B ak-
TVBHOW 30HE BOJOEMa-OxXnaauTens.

O4yeBUHO, YTO BO3AYLUHbIE CUCTEMbI OXNEKAEHUA, 0OOPOTHBIE UCMAPUTENBHBIE CU-
CTEMbI C PasnUYHBIMU TUNaM1 rpagupeH NPakTUYECKM HE CO3Aal0T PUCKOB MPEBbLILLEHUS 40-
MyCTUMbIX TemnepaTtyp BoAHbIXx 06bekToB. OaHako, nNpu peweHun Bonpoca o6 obwem cHu-
JKEHVUW TEMNOBOro BO3LENCTBUS Ha OKPYXKaIOLLYIO Cpefly BaXHO MOHWMAaTb, YTO B KOHEYHOM
cyeTe BCe TEMNNO NonageT B aTMocdepy M YTO NMOBEPXHOCTHbIV BOAOEM — TOMBKO NMPOMEXY-
TOYHOE 3BEHO MPOLECca TennonepesayYn OT TEXHOSIOTMYECKOro 00opyA0BaHUS K aTMocdepe.
Ob6bem OTBOAUMOrO Tenna NosHOCTBIO onpenenseTca obLen 3HeprosEeKTUBHOCTLIO TeX-
HOMOMMYECKOro NPOoLecca, BKKOHaKOLLEro U CUCTEMY oxnaxaeHus. Mpy 3ToM NpsAMOTOYHbIE
MCO 1 060poTHbIE BOAHLIE CUCTEMBI C BOAOEMAMU-OXNAAUTENAMM oBecrneymBaloT Makcu-
MarnbHyl 3O(EeKTUBHOCTE MCMONBb30BaHWSA NEPBUYHOM SHEPTUM U, COOTBETCTBEHHO, MWHU-
MarbHble 06beMbl cOPOCHOro Tenna. B cBA3M ¢ 3TUM 3aMeHa NPsIMOTOYHbIX CUCTEM M 060-
POTHBIX CUCTEM C BOZOEMaMU-oxnaguTensamm Ha npoure Tunel MCO MoxeT paccmaTpusaTs-
CA NUWb B TOM Crydae, ecnn BOnMay NpOW3BOACTBEHHOW MMOLLEAKM OTCYTCTBYIOT BOAHbIE
06BbEKTbI C AOCTATOMHOW OXNaXKAatoLLen CMOCOBHOCTbLIO M Takon BOAOEM He MOXET BbITb Co-
3[aH.

Mpu cTpouTensctBe 0BOPOTHBIX CUCTEM C BOAOEMaMU-OXNaaUTENSMN HEOOXOANMO
paccMmaTpuBaTh BO3MOXHOCTE CO3AaHUS Ha HUX TMAPOSNEKTPOCTaHLUMIA HEGONBLLIOW MOLLHO-
ctn. Psig TOC npMMEHSIOT 8TOT MEeToh LOMONMHUTENBHON BbIpaboTKkM anekTposHepriu. MNpu
peLleHnn Bonpoca o LenecoobpasHocTu ctpoutensctea [OC HeobXxoanmo yy4uTbiBaTb €ro

TEXHWUYECKYH BO3MOXHOCTb 1 SKOHOMUYECKYHO LienecooBpasHoCTb.
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CHwxeHWe o0beMOB OTBEAEHUSI TeMna B BOAHbIE O6BEKTbI MOXET AOCTUraTbCs CHU-
XeHneM obwmx 06bemMoB M3BLITOYHOrO Tensa OT TEXHOMOMMYECKOro npoLecca 3a CYeT no-
BbILWEHNA €ro 3Kororndyeckor 3EKTUBHOCTU N MONE3HOr0 UCMONb3OBAHUA M30LITOYHOMO
Tenna.

OCHOBHBIM METOAOM, KOTOPbIA MPUMEHSETCS MPU NPOEKTUPOBaHUN MPOU3BOACTBEH-
HbIX O6BLEKTOB 1 NMO3BONAET NPEAOTBPALLATh NPEBbILLIEHWE [ONYCTUMbIX HOPM TeMneparyp-
HOro COCTOSIHUS BOAHbIX OB6BLEKTOB, ABNAETCA BbIGOp BOAHOrO 00bekTa, oxnaxaarowasa cno-
COBHOCTb KOTOPOro COOTBETCTBYET MakCUMansHOW BO3MOXKHOWM TEMMOBOW HarpysKke.

MpepBapuTenbHbIE MHKEHEPHO-3KOMOTMYECKME U3bICKAHUST U MOAEeNMpoBaHMe Npo-
LeccoB Tennonepeayn Ha pusmyecknx n MaTeMaTU4ECKUX MOAENSIX NO3BONSAOT CNPOeKTU-
poBaTe BOAO3a0OPHbIE N COPOCHBLIE COOPYXEHUSA, HaMnyywWmnMm obpasom npucnocobneHHble
AnA TOro, 4ytobbl M3berate HEAOMYCTUMOrO NOBBLILLEHUSI TEMMNepaTypbl B BOAHOM 0ObekTe,
peLumpKynaLmMmn Tenna oT Bbinycka k Bogosabopy 1 cnocobcTBoBaTb MakCUManbHO BbICTPOMY
nepeMeLLBaHvIO TEMMoBbLIX cOpoCcoB ¢ BofoWn BogHOro obbekrta. Ecnv Bo3amMoxHO MaTtema-
TWYeCkoe MOAENMPOBaHME, TO OHO JOSTKHO OblTb OCHOBAHO Ha KOHKPETHBIX MTMAPONOrMYECcKmX
AaHHbIX. icnonb3oBaHWe mMoaenupoBaHUs rapaHTupyeT COOTBETCTBME HOPMAaTUBHbLIM Orpa-
HUYEHMSAM MaKcuMarnbHbIX TEMNepaTyp BOAbI B KOHTPOMbHBLIX CTBOpaXx.

Ans MakcumansHOro UCNonb30BaHWA NOBEPXHOCTU BOAOEMOB-OXNaAUTENEN AOIDKHO
obecneuymBarbCa ONTUManbHOE pacnpegeneHue cbpacbiBaeMor ANs OXNaX4eHUs BOAbl.
B o6opoTHbIx MCO ¢ BogoeMamu-oxnagurensMm koadduumeHT addekTMBHOCTN BogOXpa-
HUNMLWa MoxeT BeiTe B npeaenax 0,5-0,85. B 3aBUCUMOCTY OT (POPMbI U CXEMbI pacnonoxe-
HUS BOAOCOPOCHLIX, CTpyepacrnpeaenuTerbHbIX, CTPyeHanpaensitowmx u Bogo3abopHbIX co-
opyxeHuii. Kpome Toro, B mpoLecce akcrnyartauuv BOAOEMOB-OXNaauTenen Ans npepoT-
BpALLEHNS CHDKEHWUS MIOLLaAN aKTUBHOW 30HbI HEOOXOAMMO He AonyckaTb B 30HE TPaH3uT-
HOro NoToKa BOAOXPaHUIIULL, paspacTaHme BbICLLEN BOAHOW PaCTUTENBHOCTU, pacnonoxeHne
COOPYXEHWUA CagKoBOro pbIOHOro X035IMCTBa, a Taloke APYrMX COOPYKEHWN, YMEHbLLAMOLNX
nnowanb akTmeHOW 30Hbl. OfHON M3 XapakTepUCTUK BOAOEMA-OXIaaUTENs, MO3BOMSOLMX
OUEHUTb 3PPEKTUBHOCTL OXNEKAEHUS, ABMNASTCA KpvBas NajgeHns Temnepatypbl BOAbl B
NnoBepxHOCTHOM croe. bonee addekTuBHOE oxnaxaeHne obecrneumBaeT BbiMyCK B BEPXHWN
Cnon BoaoeMa-oxnaanTens LWMPOKUM (ODPOHTOM € HEGOMLLUOW CKOPOCTLIO, a Hanbonee Bbl-
rOAHON TEPMUYECKOWN CTPYKTYPOWN BOAOEMAa-OXIaAUTENS ABMNAETCS ABYXCINOWHAA BEPTUKasb-
Haa TemnepaTtypHas crpartndukaums.

Mpu BbINyCKe NOAOrPETON LMPKYNSILMOHHON BOAbI B BOAOEM-OXNaAuUTENb OTKPbITHIM

KaHanom MOryT yCTaHOBUTLCA ABa pasfNYHbIX TMapoTepMUYeCKnX pexxuma.
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MepBbI PEXMM XapakTepuayeTcs TeM, YTO B KaHan BHeAPSeTCs OxXNaxaeHHas soja
HWXKHero cros, nproSpeTtas dopMy knnHa. bnarogaps obpasoBaHWo NOBEPXHOCTU pasaena
MeXAy CrosiMW, racsiieint TypOyneHTHble BO3MYLLEHWUS, YAAETCHA CyLEeCTBEHHO YMEHbLUUTb
nepemMeLlnBanHne nogorpeTon Boabl C BOAOW HUXKHEro Cros.

Mpn BTOPOM peXMMe BHEAPEHWE XOMOAHOW BOAbI B kaHan He npoucxoamt. Copachkl-
BaemMas nojorpeTas Boja UHTEHCUBHO MepeMeLLMBAETCH C OKPYXaroLen BOJOW Ha yJacTke
aKBaTopuM BOJ0EMa-OXNaAnTens y BOAOBbLINYyCKa.

HanBonee addeKkTUBHOE OXNaxneHWe LUMPKYNSALMOHHOW BOAbI B BOJOEMaXx-
oxnagutenax obecrneyvBaeTcs MpU CO3AaHAM MEPBOrO M3 YKasaHHbIX MAPOTEPMUHECKNX
PEXUMOB (C HauMMeHbLUUM fepemMeluvBaHveM). Ecnv napametpbl OTBOAAWEro KaHana
He MO3BOMAKT MONYYNTb HA BOAOBLINYCKE MMAPOTEPMUHECKNA PEXMM C MUHMMANBHBIM Ne-
pemMeLlMBaHneM, MoryT BbiTb NMPMMEHeHb! cneumarnbHble BOAOBLINYCKHbIE COoopyXeHust. Kak
npaBmno, cOpOC OXNaXKAAOLLMX BOA B BOAHbI OOBLEKT NPOU3BOAUTCS OTKPbITbIM COPOCHbBIM
KaHanoM TpaneumeBnaHoON opmsl.

B npsmMoTouHbIX cnucTeMax M 060pOTHBLIX CUCTEMAX C BOAOEMaMU-OXNaaUTENsSMA Ans
rapaHTMpoBaHHoro BbinonHeHns HAC no Temnepartype B YCNOBWUAX aHOMAanbHO BbICOKUX
TemnepaTtyp BO3ayxa NPMMEHSIIOT pa3bpbI3rMBaroLLmMe YCTPOUCTBA, KOTOPbIE MOMYT yCTaHaB-
NMBaTbCS Ha aKBaToOPUM OTBOAALMX KaHANoB, BOAOBLINYCKOB UMM 30HbLI CMELLEHUs. JToT
METOJ MPVMMEHAETCH Kak pe3epBHbIi. [na ero npyMeHeHMs HeoBXxoanUMO CTPOUTENBLCTBO A0-
NOMHUTENBHOW HACOCHOM U €ro NPUMEHEHNE CBA3AHO C AOMNONHUTENbHBIMU KanuTanbHbIMU U
aKCrnyataumMoHHbIM1 3aTpatamn. B [9] coobuwaetrcs 0 npumeHeHun npeaBapuTenbHOro
oxnaxaeHnst cOpocHOU BOAblI NPAMOTOMHOW CUCTEMBI OXNAKAEHUA GOoMbLUMX 3NEKTPOCTaH-
LWIA NOCPEACTBOM rpagupHN. TOT AOPOroCTOALMIN METOL NPUMEHSIETCA TaM, rAe LMpPKyns-
LM TENMOW BOAbl B MOBEPXHOCTHOM BOAOEME MOXET BAUATL HA TemnepaTtypy BOAbl Ha BO-
fo3abope. [lononHWTenbHbIE 3aTpaThl Ha rPaanpHI0 A0SMKHbI ObITh CpaBHUMBI C 3aTparamu,
CBSI3aHHbLIMM CO CHWDKEHMEM 3PDEKTUBHOCTU N3-3a Bonee BbICOKON TEMMNepaTypbl BXOAHON

BOAbI.
3.6 COpocCbI 3arpA3HAIOWMUX BelecTB B BoAHblIe 06bekTbl oT NCO

COBpochl 3arpsi3HaIOLMX BELECTB B NOBEPXHOCTHbIE BOAHbLIE 0ObEKTHI OLIEHUBAKOTCA
Kak ofHa 13 Havbonee 3HauMMbIX dkonorndyeckux npotnem MCO. BoiaensoT TpU BO3IMOX-
HbIX MYTW NOMNaAaHVsA 3arpsAsHAOWMX BELWECTB B NOBEPXHOCTHbIE BOAOEMbI U3 BOAHBLIX CU-
CTEM OXIaKAEHWNS:

- OXN&KAaeMble XMMUYECKME BeLlecTBa B pesynbTare UX yTedyek Npyu HapyLleHWu

repMeTUYHOCTY TennooBMEHHUKOB,
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- NPOAYKTbI KOPPO3UK 060PYAOBaHNSA CUCTEM OXNKAEHNS;

- XMUYeCKMe BeLecTBa, UCMoNb3yemble AnA oBpaboTkM MOAMMTOYHOW, LMPKYNsLm-
OHHOW U1 NPOAYBOYHOW BOAbI.

[na ynpasneHus 3TuMn BO3AENCTBUAMM HA OKPYXAIOLLYIO CPedy NMPUMEHSIOTCH pas-
n4Hble MeToAbl. Mepbl NO CHWKEHWUIO PUCKOB yTedek paccmarpusatotca B pasgene 3.10.
OTOT pasnen NocBsLeH Mepam Mo CHKEeHUIO 06bEMOB M YPOBHIO TOKCMYHOCTH COPOCOB 3a-
TPA3HSIOLLMX BELLECTB B BOAHbIE 0ObEKTbI, CBA3AHHbLIX C NPYMEHEHNEM PA3NNYHbIX XMMUYe-
ckmx pobaBoK K OXNaxAalowen Boge, a Takke NPOAYKTOB KOppo3un 060pyAoBaHNS CUCTEM
oxnaxgaeHns. OCHOBHbIE MEPbI HaNPaenNeHb! Ha:

- COoKpaLLeHne HEOBXOANUMOCTU NPUMEHEHNA XUMUYECKMX METOR0B 06paboTk BOAbI,

- BbIOOp peareHToB, HAMMEHeEe TOKCUYHBIX ANA OKpYXatowen cpeabl;

- BbIGOp Hanbonee ahPeKTUBHBIX METOAOB NPUMEHEHNS peareHToB.

Mpn paccMoTPeHWUN AaHHBIX MEP HEOGXOAMMO Yy4UTBIBaTb, YTO Hanbonee BakHbIM ac-
nektom NCO ABnsieTCA X KOCBEHHOE BNUSIHWE Ha 3HepronoTpebneHne oxnaxaaemMoro npo-
N3BOACTBEHHOrO npouecca. MoaToMy akonoruyeckas pesynbTaTMBHOCTb METOAO0B CHUXEHUS
COPOCOB 3arpA3HSIOLLIMX BELLECTB LOITKHA OLEHUBATLCA B NEPBYHO 04epefb C TOUKM 3pEHNs
WX BNMSHUA Ha obluee aHepronoTpebneHve Npou3BoACTBEHHBLIM NpoueccoM. Kpome Toro,
NpPYMEHEeHNe METOAO0B CHWKEHUS COPOCOB He AOMKHBI NPUBOAUTL K NEPEMELLIEHNIO 3arpsi3-

HEHU B Apyrve NpupoaHbIe Cpeabl, Hanpumep, k 06pa3oBaHMIo ONacHbIX OTXOA0B.
3.6.1 ObpaboTka oxnaxaatoien BoAbI

WUcnonb3ayeMble ans OxnaxaeHWs NPUpPOAHbIE BOAbLI COAEpXKaT PacTBOPEHHbIE KOMNIOo-
naHble U rpyboaucnepcHble BELWECTBA, a Talkke pacTUTENbHbIE U XUBOTHbIE OpraHu3msl. Mo-
naaasi B CUCTEMY TEXHUYECKOro BOAOCHAbXEHWS, 3T BeLlecTsa MOryT HeraTMBHO BNUATHL Ha
paboty MNMCO. B BogHbix MCO MoryT npomMcxoanTs crieaytowme HeratmBHbIE NPOLECCHl U SB-
TNeHus:

- Koppo3ust 06opyaoBaHna n coopyxennin NCO. Kopposus moxeT ObiTb onpeaeneHa
KaK MpoLecc paspyLUeHUs MeTanna 3a CHET XMMUYECKUX UM 3NEKTPOXUMUYECKMX peakLumi C
OKpyXatoLen cpegon. B pesynetate obpasyloTcs okcuabl MNM CONM MeTanna, MMmetolme
MEHee MPOYHYHO CTPYKTYPY, YTO BbI3bIBAET paspylueHue matepuana. B cuctemax oxnaxkae-
HUS KOPPO3USi BbI3blBAET ABE OCHOBHbIX Npobnembl. MNepeas u Hanbornee oveBnaHas npo-
Brnema — 370 paspylleHMe obopyaoBaHus, YTO BrieyeT 3a cobon 3aTpaTbl Ha €ro 3aMeHy,
cOpOChI 3arpsA3HSIOWMNX BELLECTB B OKPYXKAIOWYIO Cpeay U NpocTou npeanpustus. Bropas
npobnema — cHwkeHne apdeKTUBHOCTU paboTsl 060pyAOBaHNA, CBA3AHHOE C YXYALLEHNEM

TennoobmeHa, BbI3BAHHOE HAaKOMNEHWeM B TENNooOMeHHUKe NPOAYKTOB Kopposun. Koppo-
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31S BbI3bIBAETCH UM MHTEHCUULMPYETCS B MPUCYTCTBUM KUCNOPOAA, COMNEN, OTNIOKEHUA 1
HU3kMM ypoBHeM pH. Kopposusi Takke MOXET BbI3blBATbCA OUO3arpsa3HUTENAMN, Tak Hasbl-
Baemasi Mukpobuonornyeckas Kopposusi: KUCMoTa, Bblaensemas GakTepusaMm, MOXET Bbi3bl-
BaTb KOPPO3WIO;

- BbiNageHue B3BeCcen 1 0Opa3oBaHNe MEXaHUYECKMX OTNOXEHWUN, HapyLLIaloLWmX Npo-
Leccel TennoodmeHa 1 noebiwarowmx sHepronotpedbnerne NMNCO. MexaHnyeckne oTnoxeHus
MOryT YCKOPSITb NPOLIECChI KOPPO3UK. 3arpssHeEHe NPOMCXOAUT, KOTAa HEPaCTBOPMMbIE MU-
HepanbHbIe U OpraHUYeckue TBepAble YacTuLbl OCealoT Ha NOBEPXHOCTSX NPSMOTOYHbIX U
OTKPbITbIX OBOPOTHLIX CUCTEM OXMaXKAeHUs, U 0Bpa30BbLIBAOT NPU 3TOM OTNOXeHUS. Mpupo-
[la YacTuL, UX pasMmepbl M HU3Kasi CKOPOCTb MOTOKAa BOAbI ABAAOTCA ddakTopamu, BIUAIOLW-
MW Ha MHTEHCUBHOCTb 3arpa3HeHus. 3arpsisHUTensiMM MoryT ObITb NECOK, UM, OKCUAbI Xene-
3a 1 Apyrve npofyKTbl KOPPO3WUM, U OHU TaKKe MOIYT pearmpoBaTtb C HEKOTOPbIMU XMMUYE-
CKUMW BeLlecTBaMu, NpUMeHseMbIMU Ansa 06paboTkn Bogbl. 3arpsasHUTENV NONaJaloT B CU-
CTeMy 13 BO3AyXa, C MOAMUTOYHOW BOAOW UMM C yTEYKaAMM U3 OXNKAAEMOro TEXHOMornye-
CKOro npouecca;

- BbiNafeHNe Ha TennooOMeHHbIX NMOBEPXHOCTSX COMEBbLIX OTNOXEHUN, HapyLIALWmMX
npoLecckl TennoobmeHa, NPenMyLLECTBEHHO YIMEKUCNOro Kanbuus, cynedatos n docda-
TOB LUMHKa 1 marHus. Ecnn KoHUeHTpaums conv B BOASHOW nnieHke B6nMan TennoobmeHHon
MOBEPXHOCTN NPEBLILLAET €€ pacTBOPUMOCTb B COCTOSHUWN HACLILLEHMWS, NMPOUCXOAMT Oca-
XOEHWe COoMK, YTO NMPUBOAMT K 0Dpas3oBaHMio Ha TENNOOOGMEHHOW NOBEPXHOCTU CONeBoro
cnosi unn Hakunu. OCHOBHblE BUAbI OTNOXEHWUA — kapboHaT n docdar kanbuusi, HO BO3-
MOXHbI TaKKe OTNOXEHUS U CyrbdaTa KanbLusi, CUNMKATOB LMHKa 1 MarHus, B 3aBUCMMOCTH
OT COJIEBOrO COCTaBa LUMPKYNSLUMOHHOM BoAbl. OTNOXEHUSA CHUXAT 3PdEKTUBHOCTL TENSO-
oBMeHHUKa, Tak Kak TennonpoBOLHOCTb kapboHaTa Kanbums npubnuautensHo B 25 pa3 Hu-
XKe, YeM TEMsIoNPOBOAHOCTb CTanu. VIHTEHCMBHOCTE OTMOXEHUA 3aBUCUT OT TPEX OCHOBHbIX
hakTopoB: MUHepanusaums (LLenoyYyHOCTb) BOAbI, MOBbILWEHHbIE TemnepaTtypa n pH Lmpky-
NALMOHHOWM BOAbI, Y BTOPUHYHBIX (bakTOPOB: MPUCYTCTBUE CIIOXHBIX OPraHNYECKMX BELLECTB U
maTtepuan noBepxHocTen TennoobmeHHuka. Kpome TOro, o6pasoBaHvio OTNOXEHUA MOryT
cnoco6CcTBOBaTL ONpPeAeNieHHble KOHCTPYKTUBHbIE OCOBEHHOCTM TennoobMeHHuKa. BonHu-
CTOCTb, HaKMOHHbIE KaHarbl U HEAOCTaTOYHbIE CKOPOCTU BOALI CnocobeTByOT 06pa3oBaHmnto
OTNOXEHUN. B 060pPOTHBIX CUCTEMAX BbICOKME KOSPMULMEHTLI KOHLEHTpaUUmn MOryT npmsee-
CTW K OTNnoXeHnsM. OTNOXEHNsT MOTyT Bbi3BaTb NPOoBnembl B rPaanpHAX, NOCKOMbKY NIeHOY-
HbI OPOCUTENBb MOXET ObITb BOCMPUMMYMBBIM K Pa3nuMYHbBIM TUNaM ocaakos. M3-3a ncnape-
HUA (1,8 % umpkynupytowero notoka Ha 10 °C oxnaxaeHus) B rpagupHe pacTBOpPeHHble Co-

N N OpraHUYeckne BELLEeCTBa MOTYT CKOHLEHTpMpoBaTbCA B OBGOPOTHOM BOAe A0 Takoro
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YPOBHS, YTO MOXET NMPOU3OUATU UX ocaxaeHne. B 4acTHOCTH, OTNOXEHUST CONEN NPOUCXOAUT:
npu Harpese Bogbl Ao 30 °C npu NpsMOTOYHOM oxnaxaeHnn u 45 °C B rpagvpHe; U3-3a uc-
napeHns BOAbl, YTO MPUBOAMWT K POCTY KOHLEHTpaUuUW pacTBOPEHHbIX COMNEW; u3-3a noTtepb
CcBOOOAHOrO YrIeKMCoro rasa BO BPEMS MPOXoAa BOAbI YEPE3 rpaaMpHK, BbI3bIBAKOLMX MO-
BblLLeHE pH, KOTOPbIA BapbUPyeTCs B 3aBUCUMOCTU OT pacxoja BOAbl W TUMa OpOCUTENs.
B nepeBsHHbIX rpagupHsx pH 7,5-7,8, HO B rpagupHsax ¢ nnactmaccosbiM opocutenem pH
yBenun4meaetcs Ao 8,2-8,4;

- Buonoruyeckne obpactaHuss 1 OTNoXeHusl, obpasoBaHne GUONNEHOK, NPenATCTBY-
HoLMX TennoobmeHy, NoBbILLaoLLMX rapaBnuyeckoe conpotueneHne tpakra MNCO u, coot-
BETCTBEHHO, 3HepronoTpebnenns. brosarpsasHeHUs Takke MOryT YCKOPSTh MPOLIECChI KOPPOo-
3un.

BrosarpsisHeHne oObIMHO pasaensioT Ha ABa TUMa: MakposarpssHeHue (Hanpumep,
MUANSIMW, PENCCEHON) N MUKpo3arpsisHeHne (baktepusiMuy, rpubkamMu, BogopocnsiMu).

MakposarpsisHeHe 6onee xapakTepHO Afs NPSIMOTOYHLIX CUCTEM C MPECHOW BOAOW.
MakposarpssaHeHne MOXeT NPUBOAWTL K 3aCOPEHUI0 CUCTEMBI TPYBOMNpPOBOAOB 1 BOLOBOAOB
N MOXET BblI3blBaTb NPOLIECCHI 3p03UM U KOppo3un. MHTEHCUBHOCTL M BUAOBOE pasHoobpa-
31e MaKpOo3arpsiBHATENEN CyLLECTBEHHO 3aBUCUT OT MECTHbIX YCIIOBUIA.

MuKkpo3sarpsisHeHWe XxapakTepHO U AN NPSAMOTOYHbIX U AN OTKPbITEIX 060POTHBIX CU-
CTEM OXNaXAeHVsA. POCT MUKPOOPraHM3MOB Ha MOKPbIX NMOBEPXHOCTAX NPUMBOAUT K 06paso-
BaHWIO OMonneHok. PesynbTar Heperynmpyemoro pocta MMKpoopraHmaMoB — oBpa3oBaHue
wnama. bronneHkn CoCTOAT 13 XMBbIX KIIETOK 1 NPOAYKTOB Ux MeTabonuama. Mukposarpsas-
HeHVe Bceraa npegLllecTByeT Makpo3arps3HEHSIM.

Mpeobnagatowiee BNUSIHWE BUO3ArpPSI3HEHUA — CHWPKEHUE MHTEHCUMBHOCTWU Tennone-
peaaun B TENNOOOMEHHMKAX U POCT 3aTpaT SHEPTUM U3-3a YBENUYEHUS CONMPOTUBMNEHUS M-
pasnuyeckoro Tpakta MCO. Ecnn BrosarpssHeHe pasBvBaeTCA Ha MeTaninMyeckon no-
BEPXHOCTWN, BO3MOXHA €€ Koppoaus. Kpome Toro, HeKOTOpble MWKPOOPraHu3mbl, pacnpo-
CTPaHAACh YEPE3 rPaanpPHA, MOTYT YrpoXxaTb YeNOBEYECKOMY 3[0POBLHO.

JoctynHbl MHOrve metoabl 6opbbbl ¢ BrosarpsasHeHusMU. Mx obnacti npuMeHeHus,

TWMbI OXNaXAaroLLEen BoLbl U CBSI3aHHbIe Npobnembl NpreeaeHsl B Tabnvue 3.5.
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Tabnuya 3.21 — O630p 3arpssHAOLMX 1 3aCOPSIOLLMX OPraHU3MOB, CTENEHW 3arpsa3HEHUsT A1 MOPCKOW, XXECTKOM U NPecHon Boabl. B nocrneaHem

cronbue npuBeaeHbl MeToabl 60pbObl (0603HaUEHNE NHTEHCUBHOCTU 3arpsA3HEHWs: + HU3Kas; ++ cpeaHss; +++ Bbicokas) ([9])

Tun oxnaxkgaroLLen BoAbl, XapakTepHoe 3arpsisHeHue,

CtpaHa 3acopeHue 1 OTIOoXeHNA OCHOBHble MeTogbl 60pbbbl C 3arps3HEHUAMMN
Mopckas Boga Kectkaa Boga MpecHas Boga
benbrmng M'mapovgHbie + Buonnenka ++ MpecHas Boaa:
Bvonnerka ++ 3ebposas muagma + | PuneTpaums BoAbl, MycopocOopHble DdUNbTPbI, pe-

Asnarckue morn- LLIETKN.
TNHOCKK + LLlapukoBasi 04MCTKa KOHLEHCATOPOB.
MwwaHkn ++ Mepunopmnyeckas 06paboTka rmnoXnopUTOM.
BptoxoHorne mon-
THOCKM ++
B rpagupHsax: oT-
NOXeHus ++

NERIE] Mugun + Mopckas Boga He ncnonbayetca |Mopckas Boga:

Bvonnexka +

dunbTpaums Bogbl, GUNLTPLI 4NS Mycopa.
LLlapukoBasi ouMCTKa KOHLEHCATOPOB.

HeTokcnyHbIe NOKPbITUA.
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Tun oxnaxgatoLLeli Boabl, XapakTepHoe 3arpssHeHue,

CrpaHa 3acopeHue 1 oTrnoxeHus OcHoBHbIe MeToAbl GOpLOLI C 3arpA3HEHUAMU
Mopckas Boaa >Kectkasi Boga MpecHas Boga
PpaHuua Mugun +++ 3arpsisHeHve: H1- | 3ebpoBasn Mu- Mopckas soaa:
YcoHorne paku ++ | kakux npobnem s ++ PunbTpaums Boabl, PuUneTpbl Ans mycopa. LWapuko-
3acoperue: Mop- |3acopenuve: gpeii- |MwaHku ++ Basi OYMCTKa KOHAEHCaTOPOB (HECKONBKO Npeanpus-
CKOW KPbDKOBHMK | dyroime makpo- | Bopgopocnun ++ TuR). MoCTOAHHOE XNOPUPOBaAHME HNU3KMMU KOHLIEH-
(megysa) +++ Pdutbl + BptoxoHormne mon- |Tpaumsamum (0.5-1.0 mr/n), anekTpoxnopartopsbl
Mopckure Bogo- nockn ++ Asmat-  |lMNpecHas Boga:
pocnn +++ ckue Monnockn + | dunbTpaums Boabl, puneTpbl Ans mycopa. Wapuko-
B rpaaupHsx: OoT- | Bas ouucTka koHgeHcaTopos. LLlokoBoe xnopuposa-
TIOKEHNA ++ HVe OfVH Unu ABa pasa B rog,.
FepmaHua 3ebposas muaus + | MpecHas Boaa:
Bvonnenka ++ dunsTpaums BoAbl, hUnbTpel Ans mycopa. Lapuko-
B rpapupHsx: OT-  |Baa o4nCTKa KoHaeHcaTopoB. MpepbiBUCTOE XNopK-
NOXEHUs ++ poBaHVe rMnoxXnopuToOM, NEPEKUCHI0 BOAOPOAa, 030-
HOM
WpnaHavs Mwgum + Mopckas Boga 3ebpoeas muana | Mopckas Boaa:

buonnenka +
3acopeHue:
Pbiba +++

PunbTPaums BoAbl, UneTpel ANS Mycopa.
LlapukoBas 04MCTKa KOHAEHCATOPOB.

MoCTOsSIHHOE XMOPUPOBaHNE MMMNOXNOPUTOM

91L02-0C 01N
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Tun oxnaxaaroLLel Boabl, XapakTepHOe 3arpsisHeHe,

CtpaHa 3acopeHue 1 oTNoXKeHuA OcHoBHble MeToAbl GopbObl ¢ 3arpsi3HEHUAMU
Mopckasi Boga >Kecrtkas Boga MpecHas Boaa
Utanua Mungun +++ (Tonbko ogHa 3ebpoeas mnagma | Mopckas soga:
MopongHble ++ cTaHuus) 3acope- |Buonnexka ++ PunsTpaums Boabl, buneTpel Ans mycopa. Lapuko-
Tpybuatble yvep- HMe: MOpCKMe BO- | 3acopenuve: Apen- |Bas 04MCTKa KOHAEHCaTopoB (HECKONBKO Npeanpusi-
BU ++ gopocnu + dyowpme pacre- | TUN).
YcoHoruia pak ++ | Mycop + HWS, nucTea + [MocTosHHOE N NMNYNLCHOE XNOPUPOBAaHUE MNNO-
BvonneHka ++ XMOPUTOM UMK 3NeKTpoxXIiopaTopamm
3acopeHrue: mop- MpecHasn Boga:
CK/e Boaopocnn + dunsTpaums BoAbl, hUnebTpbl Ans mycopa. Lapuko-
Posidonia + BasA OYMCTKa KOHAEHCaTopoB.
MMnynecHOe xnopuposaHne (04eHb Mano cryJaes)
Hwaepnanabl Muamm +++ Mngun ++ 3ebpoeasa mmausn + | Mopckas n npecHas soga:
BuonneHka ++ 3a- |BbronneHka + buonnenka ++ PunbTpaums Boabl, hunbTpel Ans mycopa. Lapuko-
copeHue: Meay- 3acopeHue: 3acopeHue: Bas 04YUCTKa KOHAEHCAaTOPOB.
3bl +++ pbiba + pbiba ++ Tennosas obpabotka.
pbiba ++ HenpepbiBHOE MNK NpepbIBUCTOE XNOPUPOBaHNE M-
NoxnopuToM
Hopserus 3C: npobnemsl

TOJNIbKO C MUrpaun-

AMM pbIObI

9102-02 O1M
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Twvn oxnaxpaaroLLiert BOAbl, XapakTepHOe 3arps3HeHMe,

CrtpaHa 3acopeHue U oTnoxeH1s OcHoBHble MeTOAbI GOpbObI C 3arpsA3HEHUAMN
Mopckaa Boga Kectkas Boga lMpecHas Boga
MopTyranua Muaun ++ Asmnarckune mon- Mopckasn soaa:
BuonneHka + JIHOCKN + dunbTpaums Boabl, hunbTpbl AN mycopa. LWapuko-
Bas 04MCTKa KOHAEHCATOPOB (HECKONBbKO Npeanpus-
Tn). MOCTOAHHOE XMOPUPOBaAHME HASKUMW KOHLIEH-
Tpaumamm (0.5—-1.0 mr/n), anekTpoxnoparopbl
MpecHas Boga:
dunbTpaums Boabl, PUNbTpbl Ans mycopa. LWapuko-
Bas OYMCTKa KOHAEHCAaTOpPOB.
Wcnanus BuonneHka + Bvonnenka ++ Mopckas n npecHas Boga:
Tpybuatble yep- B rpagupHsx: dunbTpaums Boabl, hunbTpbl Ans mycopa. Lapuko-
BU + OTNOXEHUS ++ Basi OUMCTKa KOHAEHCATOPOB.
Muamm ++ HenpepbiBHOE XNOPPOBAHME, HU3KUMU U LLUOKOBLIMM
Yerpuyupl + [L03aMW, TMMNOXNIOPUTOM U SNEKTPOXNOPaTopamu.
BenvkoBputaHus | YcoHorue paku + | Mopckas Boaa Bvonnexka ++ Mopckasn n npecHas soga:

Mugum ++
brnonnenka ++
3acopeHue:
Pbiba +++
Bogopocnu ++

Mepy3sbl +

B rpagupHsax:

OTNOXEHUs ++

PuneTpaumsa Bogbl, GUNsTPLI 4ns Mycopa. Waprko-
Bas OYNCTKA KOHAEHCATOPOB.
HenpepbiBHOE XNopMpoBaHme (MMMNyIbCHOE — 3K-

MOIA) TUMOXIOPUTOM Y SMEKTPOXIopaTopamMm

9102-0C O1U
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Ins 60opbObl C ykazaHHBIMN HEraTUBHLIMW SBNEHUSMU NMPUMEHSIOTCA pasfnnyHble Me-
ToAbl, Hambonee pacnpPocTpaHeHHLIMU U3 KOTOPbLIX ABNseTCcs 06paboTka oxnakaatowen Bo-
Abl XuMnyeckumn Belecteamu. MNMprMeHeHVe Taknx BELLECTB UMEET BaKHOe 3HauYeHWe Ans
OKPY>XAIOLWEeN Cpeapl: PaHO NN NO34HO OHU MOKUAAIOT CUCTEMY OXMaKAEHWUS U MOCTYNatoT B
OKpY)XaroLLyto cpeay, B NOBEPXHOCTHbIE BOAOEMbI UMW, B HAMHOIO MEHbLUEN CTeneHn, B ar-
MOChEPHBIN BO3aYX.

O6bem NpMMeEHAEeMbIX BELLLECTB CyLLLECTBEHHO pasnuyaeTcs B pasHbix Tunax MCOo.

Mo pesynbTatam onpoca onpefeneHo, YTo POCCUMCKMMU NPeanpUATUSMA B NPAMO-
TOYHbIX CUCTEMAX Kakme-nMbo MeToAbl XMMMYECKOA 00paboTku oxnaxparwen Boabl
He NPUMEHSIITCA. 3TO CBSA3aHO, Npexae Bcero, ¢ 6onblunMy oGbemamMmn OXNaXxaaroLen Bo-
Ibl, @ TaKKEe C XECTKUMMU OrpaHNYeHMsIMM Ha cOpOC 3arps3HSIOLLMX BELLECTB B NPUPOAHbIE
BoAHble OObeKTbl. TeM He MeHee, B MPSIMOTOYHBIX CUCTEMAaxX MOMYT MPOUCXOAUTb Te Xe
HeraTuBHble ABMeHus, 4To 1 B Apyrux BogHbix MCO. Ona 6opebbl ¢ HUMK NpuMeHsitoTCA
WHble METOAbI, HE CBA3aHHbIE C XMMNYeCKON 06paboTkon BoAbI:

- NPYMEHEHNE B CUCTEMAXxX OXMNaXAeHUst Marepyarnos, HauMeHee NoABEPXKEHHbIX KOp-
po3uKM B cpefe oxnaxparoLlen Boapl;

- KOHCTPYKTUBHbIE Mepbl, NMpeaoTBpallae obpasoBaHNe MEXaHUYEeCKUX OTNoXe-
HUW;

- OUMCTKa OXNaXAaroLLEeN BOAbI OT NaBaroLLEro Mycopa,;

- NPeAOTBpaLLeHE NonagaHns B CUCTEMY OXNaKAEHUA B3BELLEHHbIX BELLECTB U BOA-
HbIX OpraHVW3MoB;

- MEXaHU4YeCcKMe METOAbI OYUCTKM TEMMOOOMEHHBLIX MOBEPXHOCTEW, KOTOpble MOryT
NPUMEHSITLCS Ha LENCTBYHOLLEM MM OCTaHOBMEHHOM oBopyAoBaHUN.

B ctpanax Esponerickoro Corosza B [9] coobLyaloT 0 pefkux crnyyasix npuMeHeHus B
NPAMOTOYHBIX CUCTEMax Broumaos ¢ uenbo 60pbbbl C passuTeM B TENNOOOMEHHUKaX He-
KOTOPbIX BOAHbLIX OPraHW3MOB.

B cyxux pagnatopHbix CO, a Takke B NPOMEXKYTOUHbIX KOHTYpax LpYrMx TWUMOB CU-
CTeM oxnaxgeHna noctosiHHasi obpaboTka Bofbl He NpumeHsieTca. OfHaKO 3TU CUCTEMBI, Kak
npaeuno, 3anonHaTcs 06ecconeHHoM BOAOW, NpU MOArOTOBKE KOTOPOW NMPUMEHSOTCA XU-
Mudeckue Bewectea. MNpouecchl BOAOMNOArOTOBKM CONPOBOXAATCA 00pasoBaHNEM CTOYHBIX
BOZ, M OTXOA0B.

Hanbonblune 06beMbl XMMUYECKMX BELLECTB MPUMEHSIOTCA Ans 06paboTku LMPKyns-

LIMOHHOW BoAbl B 060poTHBIX BogHbIX MCO.
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Beibop meToa0B 06paboTkM oxnaxparoLlen Boabl ABMAETCH CNOXHON 1 cneuudunye-
CKn MecTHoW npobnemon, TpebyoLlen yyeT cneayowmx akTopos:

- KOHCTPYKLMS U Matepuan TennioobMeHHMKa;

- TeMnepartypa n XMMU4ECKMIA COCTaB OXNaKAAMLWEN BOAbI;

- OpraHu3mel, 0buTarLme B NOBEPXHOCTHOM BOAOEME;

- YYBCTBUTENLHOCTb BOAHOW 3KOCUCTEMbI K MOCTYMMEHMIO B BOAHbLIN OOLEKT XUMUYe-
CKWUX BELLECTB M NPoAyKTaM ux TpaHcdopmaumm.

Ina Hapnexalwen addekTnBHoCcTM Mobon ns obpaboTtok o6bIuHO TpebyeTcs perynu-
poBaHve pH oxnaxaarolen Boabl U LENOYHOCTN B Npefenax onpefeneHHoro AnanasoHa.
Xopolee perynvposaHve pH 1 LWenoyHocTn Gonee BaXHO TaM, TAe WCMOMb3YTCS Npo-
rpammbl 00paboTkun, YyBCTBUTENBHbIE K PH 1M ecnn B OTKPbITLIX OBOPOTHBIX rPaaNPHAX
npumeHsiioTca Bonee BbICOkME KOIMDULMEHTBI KOHLUEHTpaumKM, 4Tobbl MUHUMU3MPOBATL
NpoAyBKY U COKpaTUTb NOTPEBbHOCTE B NoANMTOYHON Boge. OBbIMHON NPaKkTUKOM B NPOMbILL-
NeHHOCTK ABnseTca paspaboTka pernaMeHToB TexHudyeckoro obenyxusanmsa MCO u Beinon-
HEHVEe UX cunamy CTOPOHHEN opraHnsaumen, Ho OTBETCTBEHHOCTb 3@ 3KCNyaTaumio CUCTEM

rpw 3TOM OCTaeTCs Ha BnafenbLe CUCTEMbI OXNaXAeHUS.
MHrmouropbl KOppo3un

Hanbonblee 3HayeHue pana obecneyeHUss BLICOKOTO YpoBHA 3dhdekTMBHOCTY,
HafgexHocTn n skonorunyeckor BesonacHoctu NCO uMeeT nogaeneHe NPOLECcCcoB KOPPO3un
TEeNNOoBMEHHbLIX NOBEPXHOCTEN. [N TakMX NOBEPXHOCTEN NPUMEHSAIOTCA MaTepuarbl C Bbl-
COKOW TEnJIonpoBOAHOCTLI. B KOHAEeHCcaTopax MocTaBku OTEYECTBEHHbIX TypbocTpouTens-
HbIX 32BOJOB YCTAHOBIEHbI, Kak MpaBurio, TPyBkU M3 MefdHbIX CNiaBoB. MeAHO-LIMHKOBbIX
(naTyHen), nerpoBaHHbIX LMK YBENUYEHUS UX CTOMKOCTU NPOTMB KOPPO3WMU OFIOBOM, a B
cny4Yasix BO3MOXHOCTU 3PO3MOHHO-KOPPO3UOHHBIX MOBPEXAEHUNA antOMUHUEM U CoAepKaLLmX
Tawke HebonblLOe KONMYECTBO MbilbsiKa AMS CHKEHUS] UX CKIOHHOCTU K OBECLIMHKOBaHMIO
(natyHmn NO-70-1, NA-77-2, NOMw 70-1-0,05 n JIAMw 77-2-0,05), n MegHO-HUKENEBbIX,
NervpoBaHHbIX Xenesom M mapradHuyem (cnnaessl MHX-5-1, MHX-Muy-5-1-0,8 wnun
MHXMu-30-1-1).

B natyHHbIX TpybKax KOppO3MOHHbIE MOBpEXAeHUs NpossnsawTcs B dopme obwero
obecLmHKoBaHMS, NPOBOYHOrO 0GECUMHKOBaHWS, KOPPO3MOHHOMO pacTpeckuBaHus, yaapHom
KOPPO3UW 1 KOPPO3NOHHOM YCTanocTu. dopma 1 CKOPOCTb PasBUTUA KOPPO3MOHHOMO NpoLec-
Ca 3aBUCHT OT arpecCcUBHOCTM OXNaXKAAOLLEN BOAbI, €& CKOPOCTU B TpyBKax, YnctoTbl TpyOok

N COCTOAHNA MeTanna.
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Mpwn SnaronpusTHbIX yCnoBUsX (npecHble, cnabomMuHepanu3oBaHHble,
He 3arpsi3HeHHbIE CTOKaMU1 BOJbI, XOPOLLO OTOXCKEHHbIE MsArkue Tpybkun) HabnogaeTcs nuib
MeaneHHbIN npouecc obLiero 06ecLMHKOBaHUSI NaTyHHbIX Tpybok (o6pa3oBaHus ¢ BOAAHOM
CTOPOHbI TPYOKM NOCTEMNEHHO yriyOnsioLLerocs Cnoa KpacHon rybyaTon meam), NpuBoasLLMNA
K Heob6xoAMMOCTM 3ameHbl TPyOOK BCMEACTBUE YTOHEHUS! M YMEHBLUEHUS MEeXaHUYeCcKOW
NPOYHOCTU NX CTEHOK NMo ucteyeHun 15-20 net n Gonee. OgHaKO NOBbILWEHHAsA arpeccuB-
HOCTb OXNaxaaKrLwmx Boj, 3arpsiHeHne TpyOok cofepxalimmnca B BOAE NPUMECSIMW, a TaK-
Xe aedexTbl N3rotoBneHnst Tpybok NpMBOASAT K MX MECTHOMY (NMpoboyHoMy) obecumHKoBa-
HUO UNN KOPPO3VOHHOMY PaCTPECKUBAHWUIO, YTO CyLECTBEHHO COKpaLWaeT CpoK CryxObl
Tpybok.

Mpn MecTHOM 06eCLMHKOBaHUM Ha BHYTPEHHEN NOBEPXHOCTU NAaTYHHbIX TPyOok obpa-
3ytoTca Hebonblme (guameTpom 40 3—5 MM) A3BMHBI 1 NPobku rybuyaton megu, GuicTpo npo-
Hukarowme Brnybb cTeHkn 1 obpasylolme B pesynbTaTte BbinafeHUs NPoOOoK, CKBO3HbLIE CBU-
wm-otBepcTus. PacTtpeckuBaHue Tpy©ok MPOUCXOAMT MPU HanmuuMmM B HUX pacTArMsBaroLLmx
HanNpsbkeHWN, GoNbLUEN YacTbio OCTATOMHbIX HANPSKEHUA, HE CHATBLIX 13-3a HeYAOBNETBOPU-
TeIbHOro WX OTXKWra nocne WM3roToBMEHUs (NaTyHHble TPYOKM AOMKHbI ObiTb «MSAMKUMUY).
Mpy Npo6o4YHOM 06ECLIMHKOBAHUUN N KOPPO3MOHHOM PacTpPEeCKMBaHUN BbIXod TPYOOK U3 CTpos
MOXET HavaTbCs yxke Yepes 3—-5 neT nocne nx ycTaHoBKK, a HeobXoaNMOCTb 3aMeHbl TPyD-
HOro My4yka KOHAEHcaTopa u3-3a OOoMbLUOro Yncra 3arnylleHHbIX Tpybok U ycKopuBLIerocs
BbIXOZAa UX U3 CTPOS MOXKET BO3HMKHYTb Mo nctedeHun 8—10 neT, a nHoraa v obicTpee.

Mpy BLICOKOMMHEPaNM3oBaHHbLIX BOAAX, MMaBHbIM 0OPa30M MOPCKUX, BXOAHLIE KOHLIbI
naTyHHbIX TPYGOK MOryT moABepratbCsl YAAPHOW KOPPO3UWU UM 3PpO3UOHHO-KOPO3UOHHOMY
paspyLUEHWO, CBA3AHHOMY C MOBPEXAEHUEM 3aLLUTHON MIIEHKU HA MOBEPXHOCTU MeTanna
nop AEWCTBMEM yAapoB, BbI3biBAEMbIX KaBUTALMEN, U COLEPXKALLMXCS B BOAE abpasuBHbIX
npumecel (necka, 3onbl). JlermposaHue naTyHW antoMUHUEM MOBbILLAET €€ CTOMKOCTb Mpo-
TVB 3p03uM, BCNELCTBME Yero Tpyoku 13 artoMMHUEBOW NaTyHW HalunM NpUMEHEeHne B oc-
HOBHOM Ha MPVMMOPCKMX SNEKTPOCTaHLUMSAX, TAe CPOK WX CnyxBObl COCTaBNAET B CPSAHEM OKO-
no 10 net. Ho npu 3arpsisHeHHbIX CTOkaMyM MOPCKMX BOAaX W COAEPXaHWM B BOAE Cynbdu-
[LOB CTOMKOCTb MX HefocTaTouHa.

Ansa 3awmTbl BXOAHBIX KOHLIOB NaTyHHbIX TPYOOK OT yAapHOW KOPPO3UM B HUX BCTaB-
NAOTCA BTYNKN U3 nnactMaccsl agnvHon 150—-250 MM 1nv Ha y4acTok TOM Xe ANWHbI HaHo-
CUTCA MOKPBLITUE U3 SMOKCUAHOW CMOIbl UMM LPYroro CUHTETUYECKOro martepuana. Brynka
UM NOKPLITUE AOMKHBI UMETL MNSIaBHOE OYEPTaHNE Ha BXOAE M CXOASLLYIO Ha HET TONLLUMHY

no nx AnuvHe, Tak Kak Hanu4due yctyna npu nepexofe K metanny npuBOAUT K obpasoBaHuto

142



UTC 20-2016

ovara koppoauu nocnegHero. Mpn Mopcknx Boaax LiernecoobpasHo Takke NpuMeHeHUe anek-
TPOXUMMYECKOW (MPOTEKTOPHOM MMM KATOLHOW) 3aLUmThI.

B nocnefHee Bpems B KOHAeHCaTOpax MOLUHBIX NapoBbIX TYPOWH 3MeKTpocTaHLuiA
NMPUMEHSIIOTCA B OCHOBHOM TPyBku 13 MefHo-Hukenesoro cnnasa MHX-My 5-1-0,8 (mar-
Kve), Npu BbICOKOMUHEPANM3OBaHHbLIX M 3arpa3HEHHBIX MOPCKMX Bogax — ua cnnasa MHXK-
My, 30-1-1.

Tpy6kun ns cnnasa MHX-My 5-1-0,8 npumeHsitoTCA B3ameH NaTyHHbIX NPU NPECHbIX U
YUCTbIX MOPCKUX BOAAX, He cogepxalymx cynbdugos n ammmaka. Crnnae ¢ 30 % Ni xopoluo
NPOTVBOCTOMT JEWCTBUIO amMuaka, 1 TpyBKuU M3 3TOro cniasa MOryT NPUMEHSTLCS B BbIXOA-
HOWM 30He TpyBHOro nyyka (BO3AYXOOXMAAUTENbHON CeKLMM), ecrnv npu Tpybkax ns apyrmx
Me[HbIX CMMaBoB B 3TOM 30HE HabnofaeTcs MX amMmadHas Kopposusa. Ho sToT cnnas He-
MPUrodeH NP KNCIbIX BOAAX.

TpyOkn M3 MEeAHO-HUKENEBbLIX CMNaBOB MOABEPKEHbI S3BEHHOW KOPPO3UW MOoJ OTHO-
XKEHVAMW, N AaKe CPaBHUTENbHO PelKue JoKanbHble OTHAOXKEHUS MOrYT NpUMBOAUTL K obpa-
30BaHUIO B HWX Te4el. [Mpu KMCnbiX Bogax UK COAepXaHus B BoAE CynbdugoB OHU MOryT
noaeeprartsca Npo6oyHoMy 06e3HMKeNneBaHmMIo.

[na npepoTBpalyeHns Ui 3amMepneHnss KOppo3nm KOHAEHCATOPHbIX TpyOok 13 mea-
HbIX CMMaBOB C BOASHOW CTOPOHbI HAPSAY C BbIBOPOM MX Marepwana, yYuTbIBatoLLUM CBOW-
CTBa OXNaxjarLlen Boabl, U BbINONHEHNEM TPeboBaHNN, NpeabABASEMbIX K UX N3roTOBMEe-
HUI, TP@HCMNOPTMPOBKE W XpaHEHWIO, BECbMa BaXHbIM ABMNSETCS MNOAAEPKaHWE B YCNOBUAX
3KCMyaTauum AOCTaTOYHON YNCTOThLI BHYTPEHHEN NOBEPXHOCTU TPyBOK U ocyllecTeneHue B
cry4ae HeobxoAMMOCTN MEPOMPUATUI, CnocoBCTBYIOWMX 0B6pa3oBaHMIO Ha 3TOW NOBEPXHO-
CTV NPOYHON 1 MITOTHOWN 3ALUUTHOW NIEHKM.

VHrMBuTOpb! KOPPO3UM yaansoT NPOAYKTbl KOPPO3WM, MaCCUBUPYHOT, OCXKAAIOT UM
apcopbupyroT 1x. [Naccmeupyroime (aHOAHbIE) MHIMOUTOPBI (OPMUPYIOT 3aLLUTHYH OKCUA-
HYI0 MNeHKy Ha noBepxHocTn Metanna. Ocaxparowme (KkaToaHble) NHIMBUTOPbLI SBNSHOTCA
NPOCTLIMU XMMUYECKMMM BeLLECTBaMM, KOTopble 06pasyroT HepacTBOpUMbIE ocagku, obpa-
3yloLLMe Ha NOBEPXHOCTM 3alUUTHBIA Cro. ALCOPOLMOHHbIE MHIMMBUTOPLI MMEIOT NMONAPHLIE
CBOWCTBa, {4TO MO3BOMNSET MM agcopbupoBaTbCs Ha NOBEPXHOCTbL MeTanna. PaHee B kave-
CTBE aHTUKOPPO3MOHHBLIX LOOABOK MCMOML30BANMCh, MMaBHbIM 00pa3oM, COeANHEHUS Me-
Tannos, B HacTosLee BpeMsi HabnMogaeTca TEHAEHUMS Nepexoaa K asonam, docooHarTam,
nonudocdaram n nonmmepam. TOKCUYHOCTb AN OKPYXaKOLWEN cpelibl 3TUX BELECTB HIKeE,
B TO € BPEMS aHTUKOPPO3UIHbIE CBOWCTBA Bbiwe. PaspabotaHbl BGuopasnaraembie nonu-

Mepsbl, addekTnBHbIE A8 GopbObl C KOPPOIMNEN.
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B paznuuHbIx cucTeMax OXnaxaeHUst MPUMEHSIIOT pasnuyHbIe MHIMOUTOPLI KOPPO3UK.
3a pybexoM B MpSAMOTOYHBbIX CUCTEMAX MCMOMb3yT nonmndocdaTsl U LUUMHK U, orpaHnYeH-
HO — cunukaTbl U MonmbaaTtbl. B HEKOTOpbIX CTpaHax MoYTU He MPUMEHSIIOT UHIMOUTOPbI
KOPPO3UW B NPSIMOTOYHBIX CUCTEMAEX, 38 UCKITIOYEHNEM MHIMBUTOPOB ANS KENTbIX METansos
(Hanpumep, cynbdaTthl Xenesa), NPUMMEHsEMbIX 451 TeNNO0OMEHHNKOB UMW KOHAEHCATOPOB
13 MegHbIx cnnaeos. [1o pesynsTatam onpoca B Poccunckon depgepaumm HA ogHa U3 KOM-
naHun He coobLumuna o NPUMEHEHUN MHIMOUTOPOB KOPPO3UK B NPSMOTOUHBIX CUCTEMAX.

OB6pa3oBaHnio Ha MOBEPXHOCTU MEAHbIX CMaBOB OKCUMAHOW NneHku, obnagaroLlen
MOBbILUEHHBIMX 3aLUMTHBIMU CBOWCTBaMK, CMoCOBCTBYET copepxaHue B BOAE mapaTtupo-
BaHHbIX OKUCMOB enesa. [pu 3ToOM Ha MOBEPXHOCTM ECTECTBEHHOW OKCWAHOW MAeHKN —
Cnosi, COCTOSALLEro B OCHOBHOM M3 OKUCIOB Mean, 0BpasyeTcs CUENnEeHHbIN ¢ HUM BTOPON
OKCUAHbBIM CMOW, MPEeacTaBnsaAoWmMA COBOM FOMOreHHbIN CNOW OKUCK xenesa. [ockonbKy
OKMCINOB Xenesa, rnonajarolmnx B OXNaxAatoLlyo BoLy B pe3ynbTaTe KoOppo3vun CTanbHbIX
3MeMeHTOB BOL03ab0pHbIX COOPYXEHWUIM, 0ObIMHO HEOCTaTOMHO, PEKOMEHAYETCA 0COGEHHO
npu coneHbiX (MOPCKMX) U CONOHOBATLIX BOAAX A03MPOBaHME B OXMaxaatowlyto Boay Cynb-
data xenesa (FeSO4) unm fpyrnx COeANHEHU XKernesa Unu xe ycTaHoBka B nepeaHen Bo-
LAHOWM Kamepe KOoHAEeHcaTopa KenesHbIX aHOAOB. ATOT METOJ, YNPOYHEHNSA 3aLUUTHOW NNeH-
KN NPUrofeH kak Ans HOBbIX, Tak U Ansi npopaboTaBLUKX yKe TPyOokK.

ObpasoBanunio CTabnnbHON 3ALMTHOW MMEHKW HA MOBEPXHOCTU TPYOOK npv A03MpOo-
BaHWK cynbdara xenesa MOXeT NPenaTCTBOBaTL 3HAaYMTENbHOE cofepxaHue B Boae abpa-
3MBHbIX NpUMecen (necka, 30rbl).

Hanbonee LLMPOKO MHIMBUTOPBI KOPPO3UM NPUMEHSIIOTCA B OTKPbITBIX 0BOPOTHBIX CU-
ctemax. MHorve rofbl B KayecTBe WHIMOWTOpa KOppOo3uM MPUMEHANMCh Xpomarbl, HO B
HacTosiLee BpEMS M3-38 UX TOKCUYHOCTU UCMONb30BaHWE XPOMAaTOB 3HAYUTENBHO COKpaTU-
nock. B HacTosilee BpemMsi Hanbonee 4acTo aHTUKOPPO3MOHHBbIE Nporpammel 0bpaboTtku ba-
3upyroTca Ha gobaBkax doctaros 1 UMHKA. Hacto B cucteme co3garoT LenoyHbIe YCnosus
(pH 8-9), HO BBeAeHME BUOUMAOB W AMUCNEPraToOpOB MOXET NOBNUATL HA KUCNOTHOCTb Cpe-
Abl. Boga no ceoel npupoae senaeTca cnabokopposvoHHon cpepon. LllenoyHas cpepa B
KOMOVHaLMM C NMpUMEHEHNEM opraHudeckux ¢ocgoHaToB adpdekTUBHaA NPOTUB KOPPO3UK U
OTINOXEHUIA.

Mo pesynbTatam onpoca Cpean POCCUNCKUX MPEANPUSTAA MOMyYeHbl CBEAEHUS O
NMPUMEHEHNM HEKOTOPLIMU U3 HUX MHIMOUTOPOB KOPPO3MU CO CPEAHEroaoBbIM PAaCXOAO0M
0,7 T/rop.

TeopeTnyecku, 3aKkpbiTble BOAHBIE CUCTEMBI HE TpebytoT BBeAEHUSS MHMIMBUTOPOB KOp-

po3vn. Kucrnopog, nonagatowmii B CUCTEMY C MOANUTOYHOW BOAOW, AOmKeH ObICTpo m3pac-
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XO[0BaTbCA Ha OKMUCINEHWe MEeTansoBs, NOCNe Yero Koppoans AormkHa Obl npekpaTtuTbes. Oa-
HaKo, pearbHble 3aKpbITble CUCTEMBI TEPAIOT 4OCTATOMHO MHOrO BOAbI M B HMX AOCTATOYHO
BO3ayxa, 4YToObl 3awmTa OT Koppo3un bbina Heobxoamma. [Ana 3akpbiTbix cucTeM Hanbonee
NOAXOAAT NHMMOUTOPBLI KOPPO3NM Ha OCHOBE XpomaToB, MonMbaaToB M HUTpuTOB. Kak npa-
BMno, obpaboTtka xpoMmatamv 1 mormbaatamn faeT Haunydwme pesynbTarbl. TOKCUYHOCTb
XpOMaTOB OrPaHNYMBAET UX NPUMEHEHNE, B YACTHOCTU, ECNN CUCTEMA AO0SKHa Nepuoanye-
CKN OMOPOXHATECA. B 8TMX cnydyasx AOCTynHbI HEXpoMaTHble npenapaThbl, HO B HEKOTOPbIX
rocyaapcreax EC oHu Bce elye paspelleHbl. ObpaboTka Mmonubaatammu obecnednsaeT a-
PEKTUBHYIO 3aLLUTY OT KOPPO3uM 1 Boree NnpuemnemMa Ansi OKpyXaroLLern cpeabl.

Camble sdbeKTMBHBIE MHMMBUTOPBLI KOPPO3UM ANS MEeAM — apoMaTMYecKue asofbl.
WX KOHUEHTpaunmn B ncnapmutenbHbIX 0BOPOTHBLIX CUCTEMAaX OXNaKaeHns 0OblYHO KonebntoT-
cs oT 2 0o 20 Mr/n B NepecyeTe Ha akTMBHOE coeauHenne. [ns cpaBHEHWs, ANs HEKOTOPbIX
aHOAHbIX MHIMBMTOPOB (TakMx Kak XxpomaTtbl, MOnMGAaThbl M HATPUTLI) KOHLEHTpauun, uc-

nonb3yemble B NpoLunom, coctaenanu 500—1000 Mr/n B 3aMKHYTbIX CUCTEMaX.
MHrMouTopbl coneBbIX OTNOXEeHUN

MnaBHbIM obpazom, ato nonudocdatel, hocdoHaTbl U HekoTopble nonumepsl. Mo-
chnefH/e ycoBepLUEHCTBOBaHUS B aTon obnactu cesasaHbl ¢ paspaboTkon Guopasnaraembix
coeHEHWVHA.

O6pasoBaHne ConeBbIX OTMOXEHUA MOXET NPOUCXOAUTL B MPAMOTOYHBIX U OTKPLITBIX
060pOTHBLIX cucTeMax oxnaxzaeHusi. B 3akpbiTbix OBOPOTHBIX CMCTEMax 3TO HE ABMAETCA
3HauUMTENBHOM NPOONEMON. B 3aKpbIThIX CUCTEMAX OTNOXEHUS MOTYT ObITe B CnyYasx, koraa
3HaYUTENbHbIE YyTeukN TpebytoT YacTbix Jo6aBOK NOANUTOYHON BOAbI.

YBernuueHue KoHLeHTpaLum Conel B oxnaxatoLlen Boae B OTKPbITbIX 0BOPOTHLIX Cu-
cTeMax OXNaXAeHUs Bbi3bIBAaETCH UCMapeHUEM B rpaguvpHe U KOHTPOMMPYeTCH BENUYUHOMN
npoayeku. OTHOLLEHME KOHLIEHTpaLum conert B 060poTHON BOAE K UX KOHLEHTPaLyM B Mog-
NATOYHOM BOAE HasbiBaOT KO3MPUUMEHTOM KOHUEHTpaumn. KoadhdpuumeHT KoHUeHTpauum
cocrapnsieT 2-3 ans 60nblWKX SMEKTPOCTaHUMA U A0 8-9 Ana HEKOTOPbIX 0B60POTHLIX NPO-
MbILUMEHHBIX CUCTEM OXnaxpaawwen BoAbl. TUnMuHble KO3(MUUMEHTBI KOHUEHTpauun B
NPOMBILLIIEHHOCTU (HE Ha 3NEKTPOCTaHUMNAX) cocTaBnsatoT ot 3 fo 5.

Ha npakTtuke MHTEHCMBHOCTb OTNOXEHUA KOHTPONUPYETCA PETYNMPOBaHUEM 3HAYEHUS
pH n npumeHeHueM MHIMBUTOPOB coneBbiX OTNOXeHWA. OnbiTbl Ha GonblmMx cucTemax
oXnaXAeHUs1 ANEKTPOoCTaHUMA, CHabXeHHbIX rpagupHAMKM, nokasbieatoT, YTo obpaboTtka kuc-

NOTOW (CepHOM UM CONSIHOWM) He NPUBOAWT K U3MEHeHWI0 pH, cpega ocTaeTcs LEenoYHON.
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B T0 e BpeMsi KUCNOTbI HENTPaNU3YIOT LLENIOYHOCTb, YTO NO3BONSAET usbexars ocaxaeHns
CaCos.

OpHako, B npoueccax gekapboHusaumu perynuposanve pH BoAbl MOXET BbIMOSHATb-
ca pobaeneHnem kucnot. JekapboHusaums nytem ocaxaeHns kapboHaTta Kanbuus 3asucut
OT TPeX OCHOBHbIX (haKTOPOB: MUHepanu3auum (LenoYyHocTm), Temneparypsl  pH umpkyns-
LMOHHOM BOAbI. BTOpWyHbIe hakTopbl — NPUCYTCTBUE OpPraHNUYecKMX KOMNNEKCoB B BoAE U
mMarepuan TennoodmMeHHuKa.

CoobulaloT 0 Tpex anbTepHaTUBHbIX MeTopax 06paboTkm oxnaxparolwen BoAbl,
npegoTepaLlatoLmx obpasoBaHUe OTNOXKEHUA B TEMNOOOMEHHMKaxX N MCnapuTenbHbIX rpa-
AVPHAX B KPYMHBIX BOAHBIX CUCTEMAX OXNaXaeHNS:

- AekapBoHM3aUMsa NoANUTOYHOM BoAbl (Npy 9TOM 0Bpa3yeTca ocagok);

- fLO3MPOBaHNE KNCHOThI,

- A03VPOBaHNe UHIMOBMTOPOB CONEBbLIX OTMNOXEHWUNA.

Hanbonee pacnpocTpaHeHHble MHIMOUTOPbLI OTNOXeHWU — nonudocdatsl, dpocdo-
HaTbl, MonMMakpunaTbl, CononMMepbl N Tepnonumepbl. Ux TMNnYHbIE KOHUEHTpauuM B Boae
cocTasnaT oT 2 Ao 20 Mr/n B NnepecyeTe Ha akTuBHoOe BelecTBo. CTabunusaTopbl XKeCTKo-
CTW BOAbI NpeAoTBpaLLaloT obpasoBaHMe KpUCTannoB 1 UCNOMNb3YTCA B 060POTHBIX cUcTe-
Max, HO PefKko W HUKOrLa — B MPSIMOTOYHbIX cucTEMax. [NepBuYHbIE KOHTYPbI 3aKPbITbIX
0BOPOTHBLIX CUCTEM HE MOABEPXKEHbI 0OPa30BaAHNIO OTNOXEHWIA, KPOME TEX CMyvaes, Koraa
NCMONb3YyeTCA XKECTKAs NOANMTOYHas BoAa. B 3aKkpbITbIX CUCTEMAaX UCMONB3YIOT YMAMYEHHYHO
BOLY WM KOHAEHCAT B Ka4eCTBe MOAMMTOYHOM BOAbI, 4TOObI NpefoTepaTnTe 0bpasosaHme

OTNOXEHUN.
XuMunyeckume gucnepraTtopsbl

naBHbIM 06pa3om B kavecTee AWUCNEPraToOpPOB MCMONb3YHTCH COMONMUMEPHI, 4acTo B
KOMOBMHaLMM C NOBEPXHOCTHO-aKTMBHbIMK BelllecTBaMu. OCHOBHOE 3KOMOrMyeckoe BnusiHie
3TUX BELLECTB CBA3AHO C MX HEAO0CTaTOMHOM CNOCOBHOCTLIO K BuopaznokeHunto. Ancnepraro-
pbl — 3TO MOSIMMEPBI, UCNOMb3yeMble ANsi NPEAOTBPALLEHUS OCAXKAEHUA 3arpsSi3HEHUIA, OHU
YyAansaoT YacTuupl (B T. Y. OPraHMYecKe, HanpuMep, MUKpo3arpsasHeHMe n GuonneHky) ¢ no-
BEPXHOCTW TENNOOBMEHHMKA, YBENUYMBAS UX SNIEKTPUYECKWI 3apsa, NpW 3TOM 4acTuubl OT-
TankuearoTcs Apyr Apyra v, B pesynbTare, OCTalTCH B3BELEHHbIMW B TOMLWE BOAbI U BbIBO-
asatca 3 MNCO, Hanpumep, ¢ npoayBoYHOM BOAOW. MoOryT Taioke UCMonb3oBaTbCs NOBEpX-
HOCTHO-aKTUBHbIE BELLECTBa, YacTo HasbiBaeMbie Buogucnepratopamu, obneryarowme npo-
HUKHOBEHWEe BroumaoB B crnok BuosarpsisHeHU. Jucnepratopbl NOMOralT COXPaHUTL Mo-

BEPXHOCTU TEennoobMeHHNKOB YUCTbIMM, YTO NOBbILWLAET NHTEHCUBHOCTb TeI'IJ'IOO6MeHa, CHU-
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XaeT puck koppo3aun. OBbIYHOM NPaKTUKOM SBNSeTCS A03MpoBaHme Buoumnaos B KoMGUHaLMK
C Aucnepratopamu B KOHLUeHTpaumsx 1-10 Mr/n B nepecyeTe Ha aKTVBHOE BELLECTBO.
HanBonee adpdeKkTBHbIE N LLMPOKO UCMOMB3YEMBbIE AMCNEPraTopbl — HW3KOMOMNEKYSPHbIE
@HWOHHbIE NMOMMMEPDLI, B TOM YUCNE. OpraHndeckmne Cynb@oHaThl U CynbdOHaTLI METANMOB,
heHoNsATbl METANNOB, Avankun gudpurodocdaTel METaNMNOB, AUANKAN HATPUA CynbgOCYKKM-
HaTbl, NOMM3TUNEHANKUIIbHbIE U anUUMKIIMYECKMe amuHbl, MOHO3TaHonamuHgocdar, no-

NiMakpunarbl, NosiMMeTaakpunaTel U OCHOBaHHbIE Ha akpunarax nonMmeps.
Buounawbl

Brvounabl BBOAATCS B OXMaXAatoLlyto BOAY MPOMBILUMEHHBLIX OTKPbITbIX BOAHbLIX CU-
cTeM oxnaxaenus nna Gopbbbl ¢ GuosarpsiaHeHneM. Bbino BbinonHeHo 6onbluoe Konuue-
CTBO MCCMNeAOBaHWN, MOCBSLLEHHBLIX Cnocofam UCMoNb30oBaHUs GMOLMAOB U UX BIMSHUIO,
cyLecTByeT BonbLIOe KOMMYeCcTBO Nybrnvkauvin no atum Bonpocam. broumabl — BelecTsa,
KOTOpble 3aMeanstoT PoCT MUKPOOPraHW3MOB B OXNaxaalollen Boge, yMeHbliakT obiee
KONMYECTBO KIETOK B BOAE U CHWKAKT CTabUNbLHOCTL BMONMEHKM, U TakuM 06pa3om yMeHb-
LUAKT OpraHMYeckoe 3arpsi3HEHUE cCUCTeM OxnaxaeHwsi. buosarpsisHeHve BknOYaeT pa3su-
Te MUKPOOPraHM3aMoB, BakTepuii, MOPCKNX BOAOPOCNEN U rpMbOB, N Takke pasBUTUE Mak-
pPOOpPraH1M3MoB, TakUX Kak YCTpULbl, MOMIIOCKM.

OBbivHO Brounabl AenarTea Ha GuounabI-OKUCINTENN N BUOLMABI-HEOKUCTIUTENN.
Brouunabl-okncnnteny obnagaroT HecneumpuueckMM WNPOKMM CNEKTPoM BuouuaHoro pen-
CTBUS, KOTOPOE OrpPaHNYMBaET CTENEHb NPUCMOCOBNSEMOCTN OPraHM3MoB K 3TUM Buoumaam.
Brouunabl-Heokucnutenn obnagatoT Gonee HanpaBNeHHbIM N CIOXHBIM AEACTBMEM U NMO3TO-
My HyxaaroTcs B 6onee AnuTensHOM BpEMEHN peakuun, Yem B1oLmabI-OKUCTIUTENN.

Okonornyeckas npobnema npyMeHeHUs GUOLMAOB 3aKIYaeTCH B UX TOKCUYHOCTW.
HekoTopble aHTUDakTepuanbHble Npenaparbl, UCNONb3yeMble B CUCTEMAaX OXMaXAEHWUs, AB-
NAOTCA coeanHeHnaMK, ObICTPO pacnagarowmmmica B Boge, Takum obpa3oM, CHUKAas NOTeH-
UMarbHble 3KOJOrM4ecKne puckn. Takon XMMUYECKUIA pacnag COMpOBOXAAETCH CHUXKEHUEM
TOKCUYHOCTW coeanHeHns. CoeanHeHne MoXeT ObiTb f06aBneHo B CUCTEMY LIMPKYNALMOH-
HOro BogoCHabXeHUs, BbIMONHUTL CBOK 3agady MNo YCTPaHEHUIO MUKPOOOB U 3aTeM pasno-
XWTBCHA HA MEHEE TOKCUYHBIE XMMNYECKNE BELLECTBA.

MoTpebneHue Guounaos onpeaenseTcs TMMNOM CUCTEMbI OXNAKAEHNSA, Ka4ECTBOM BO-
Abl (MpecHas unu coneHas), Ce30HOM, yTeYKammn OpraHUYecKux Matepuarnos nU3 oxnaxaae-
MOrQ npoLiecca 1 BpeMeHeM pacnaga uoumnaa. Mo ganHbIM ([9]) B cTpaHax EC B npamoToy-
HbIX cUCTEMax OObIMHO NPUMEHSAIOTCA BUOUMALI-OKUCIIUTENN, TaKUe KakK rMnoxnopuT Unm ru-

noGpomuT.
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B oTKpbITEIX 0BOPOTHBLIX CUCTEMAX OXNaAXKASHUS BUOLMALI-OKUCIITENM UCMOMb3YHTCA
CaMOCTOATENBHO UM B KoMBuHauum ¢ Buoumaamu-Heokmcnutensamu. Moyt Becb o6bem
BroumnaoB-HEOKUCTIUTENEN U APYIUX CPELCTB KOHAVLMOHMPOBAHMS LMPKYMSALMOHHOW BOAbI
notpednseTtca 06OPOTHLIMIN CUCTEMaMM BOAOCHAOKEHWS.

Bvounabl-okMcnnTenn: rnaeBHbIM 00pas3oM, MCMOSb3YTCA XNop (MM koMBUHaLms
xnopa n 6poma) U MOHOXNOPaMMWH. Xrop M 6pom SABMATCA CUMbHBIMU OKUCTIUTENSMU
(OCTPOTOKCMYHBIMM), YTO O3HAYAET, YTO CPOK UX pacnaja HEBLICOK, HO MPW 3TOM MoryT obpa-
30BbIBATLCS TOKCMYHBLIE NOBOYHLIE MPOAYKTHI — ranounimMpoBaHHbIE OpraHUYeckne coeuHe-
Hus. Opyrne Buoumabl-OKUCIUTENN — 030H, ynbTpaduoneTosoe nanydeHme (YP), nepekucs
BOAOPOAA N HaaykCycHas kmucnoTta. Mcnons3oBaHne o3oHa 1 YO TpebytoT npeaBaputensHom
MOAFOTOBKW MOAMUTOYHON BOAbLI U MPUMEHEHMS crieumarnbHbIx Matepuanos. CuMTaeTcs, YTo
NX SKOMNOrMYECKNE BMUSHUSA MEHee BPEAHbl, YeM Yy ranouampoBaHHbIX NEeCTULUMAOB, HO KX
NPUMEHEHWE HYXAAEeTCs B CcneumanbHbIX MeTofax, 4OPoro U NPMMEHUMO He BO BCEX CUTya-
LMSX.

Buouunabl-Heokucnutenu: mnsotpuasonoHsl, DBNPA, rnoTapansaerna u yYetBepTuy-
Hble aMMOHMWEBbLIE OCHOBAHUS U T. 4. OTU COEAMHEHUS, KaK NpaBunio, OCTPO TOKCUYHbI U Ya-
CTO NpaKTU4eCcKn HebunopasnaraeMsl, XoTs €CTb HEKOTOpblE COEAUHEHUS], KOTOpble rMaponn-
3YIOTCH UMW pasnararTCs No ApyrMM MexaHnamam. [oTeHumanbHbIe SKONorMyYeckne Bo3gen-

CTBUA 3TUX BELLEeCTB 3HaYnUTebHbI.

Tabnuua 3.22 — XumMuyeckme BeLLecTsa, ucnonbsyemole ans obpaboTkun oxnaxaatowen Boabl B

OTKpPbITbIX U 06OPOTHBIX BOAHBIX cucTemax oxnaxaenuns s EC ([9])

Mpo6nembl kayecTsa BOAbI
Kopposus OTnoxeHus BuosarpasHeHue
Xumunyeckue Belle-
cTBa MpsimoTou- MpamoTouy- MpsmoTouy-
O6opoTHbIE O6opoTHbIE O6opoTHble
Hble CU- Hble CU- Hbl€ Cu-
CUCTEMBI CUCTEMBI CUCTEMBI

CTEeMbI CTeMbl CTEMBI
LinHk X
MonubaaTsl X
Cuvnukarsl X
PocoHaTsl X X
Monudocdatsl X X
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Mpobnembl kayecTsa BoAbl
Xumiueckvie Bellje- Kopposus OTnoxeHusi BurosarpszHeHve
crea rpsMoTos- OBopoTHbIE FIPAMOTO- O6opoTHbIE FpAMoTo!- ObopoTHbIe
Hble cu- HblE Ch- Hble Ch-
CUCTEeMbI CUCTEMbI CUCTEMBI
CTeMbl CTEMbl CTeMbl
CnoxHble adoupbl X
BbICOKOMOTEKY-
NAPHLIX CNUPTOB
MpwvpopHas opra- X
HMKa
Monumepsl X X X X X X
buounabi- X
HeoKucnmMTen1
Buounabi- X X
oKMCIuTenu

MpumevarHe — Xpom B EC He MpUMEHSIETCA 13-3a €ro BbICOKON 3KOMNOrMYECKON OMaCHOCTU.

Buounabi-okucnuTenu

OBblyHO mcronb3yemble B MNPOMBLIWNEHHbIX CUCTEMax oxnaxaeHus Guounabl-
oKMCnUTENV — XIop 1 6poM, B XMAKOM M razoobpasHoM Buae, OpraHnYeckne coeanHeHns
ranoreHoB, ABYOKUCb Xfl0pa, 030H, MOHOXNOPaMUH U Nepekcb Boagopoaa. B ycnosusax mop-
cKoWn BoAabl HabntogaeTca pocT 06bEMOB NMPUMEHEHNA ABYOKUCU XNopa 13-3a ee 3pdeKTuB-
HOCTM W MOHWKEHHOro 00pa3oBaHWs BPOMUPOBAHHBIX YrNEBOAOPOAOB (B YaCTHOCTU Gpomo-
dopma, xnopoagndbpommeTaHa, pomanxnopmeTaHa u gubpomaLeToHUTpuna) u TpuranomMe-
TaHoB (THM) no cpaBHeHUIO C r’MNOXNOpUTOM. Takke B HEKOTOPbIX MECTax UCMONb3yeTCs ra-
3006pasHbii xnop (Cl2) n3-3a kKOMNakTHOCTM U AELLEBU3HBI, HO MPU €ro NPUMEHEHUN BO3HU-
KaroT PUCKM aBaPUNHBIX yTEYeK xJiopa.

Hatpusa xnopat (XSIOpHOBaTOKUCIILIM HAaTPU) — OKUCIUTENbHBLIM Brouma, OBbIMHO
NCnonb3yembln B 60MbLUMX NPAMOTOYHbIX cucTemax. OH MOXET NPOU3BOANTLCS NYTEM 3neK-
TPOMM3a 13 MOPCKOW BOAbl. ATOT NPOLECC, Ha3biBaeMbI 3MEKTPOXNOpUHaLIMEN, NO3BONSET
nabexartb TPaHCNOPTMPOBKU M XpaHEHMUS OMacHOro razoobpasHoro Nnu CKWKEHHOTo Xropa.
MoTpebneHne xNOpHOBAaTOKUCIIOrO HAaTPUS OBBLIYHO HWKE B CUCTEMAX C MOPCKOW BOAOW, YEM

C I'IpeCHOI‘/'I, n3-3a BbICOKOro copepxaHua pacrtBOPEeHHbIX U B3BELUEHHbIX OpraHn4Yecknx Be-
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LLIECTB B NPecHou BoAe. M3-3a 3Toro B MOPCKOW Boae Huke 0Gpas3oBaHmne XNopopraHnYeckux

COEAMHEHWIA.

Tabnuua 3.23 — OueHoYHble YPOBHU NOTPEBNEHNA HEKOTOPbIX BUOLMLOB-OKUCIMTENEN B

HeCKOnbKUX eBponenckux cTpaHax (kr/rog) ([9])

Bennkobpu-
Huaepnanael | PpaHyms
pynna Buouunabl-okucnutTenm TaHus
(1995)% (1998)
(1993)?
Xnopcogepxa- | FunoxnopuT HaTpus 73100019 | 1 800 000% | 817 000®
wne [vxnopusoumnaHypat HaTpus 19 300
Ownokeng xnopa 13 000
Bpomconepxa- |Bpomug HaTpus 356 000 22 500
wne 1-6pom-3-xnop-5,5-aumeTnnrm
286 000 1000
apoxnopug (BCDMH)
Opyrve Mepeknce Boaopoaa 910
HapykcycHasa kucnoTta 975

" OueHka gaHa B nepecyeTe Ha aKTUBHOE BELLECTBO (NoTpebneHne B BuAe roToBon NPoAYyKLUu
HaMHOrO BbILLE.

2 Bo BCEX BOAHbIX CUCTEMaX OXNavKaeHUS.

3 Tonbko B 060POTHBIX CUCTEMAX.

4 B nepecuete Ha Clo.

5 370 3aHWKeHHan OLeHKa, T. K. B BenukobputaHum Ha MHOTMX NPUOPEXHBIX 3MEeKTPOCTaHLUUSAX
UCMOMb3YIOTCS 3MEKTPOXIOPUHATOPSI.

9 Ha Cl,, npou3BeseHHbIi aneKkTpoxnopuHaTtopamm T3C.

OT0 Takke crnpaeednvBO ANSl CUCTEM OXNaXKAEHMWS, UCTONb3YOWUX BOAY U3 CUMBHO
3arpssHeHHbIX rapaHen. Yacto npeanouMTaeTcs HemnpepbiBHOE XIIOPUPOBAHUE C HU3KUMU
KOHUEHTpauusamMmn, xXoTs Bce 6onee 4acto NpakTUKyeTCsl NPepbIBUCTOE UMW NONyHENpepbIs-
Hoe xnopuposaHue. OpHako 31O TpebyeT Gonee WHTEHCUBHOTO MOHWUTOPWHIA CUCTEMBI
oxnaxaeHns n oxnaxaawowen soabl. MNpyu NpumMmeHeHUM rasoobpasHoro xnopa u pacrsopa
rmnoxnopura HaTpus Hanbonee akTUBHbIM XMMUYECKUM BELLECTBOM SIBNASTCA HEAMCCOLMN-
poBaHHasA rMnoXsIopHas KNCoTa. 3TO OYEHb aKTUBHBIA OKUCIUTENBHBIA areHT n pearmpyeT ¢
OONbLUMHCTBOM BUAOB OpraHvkn B Boae C obpasoBaHvem TpuranometaHa (THM), xnopo-
dopma (3 % — 5 %) n apyrux xrnopopraHndeckmx coeavHeHuid. CBOOOAHBIA XNOP MOXET
TaKKe pearMpoBaTb C aMMUakoM ¢ 0bpasoBaHMEM XITOPaMMHOB UMM C PasHOOBpasHbIMU
pPacTBOPEHHbLIMWA OpPraHUYeCKMMU COSAMHEHUAMM, OOpasoBbIBasi pas3nuyHble TWUNbl rarnore-
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HOopraHu4eckux coeaunHeHuni (Hanpumep, THM, xnopdeHonsl). 3To NpoucxoauT Henocpea-
CTBEHHO B CUCTEeME OXNaXAEeHUs O4HOBPEMEHHO C €ro OCHOBHOW BroLmaHon paboTon.

Mcnone3oBaHue okucnuTensHoro uoumaa — runobpomosont kucnotel (HOBr) moxeT
ObITb anbTepHaTMBOM rmnoxnopuTy. 'vnobpomosas kucnota He auccoummpyeT npu Gonee
BbICOKMX 3Ha4yeHusx pH, yem runoxnopHas kucnota. M3 atoro cnegyert, 4to npy pH 8 u Bbi-
we HOBr— 6onee addekTnBHbIN Brouna, Yem aguccoummpoBanHeid moH Clm. Kak cneg-
CTBME, B LUEMNOYHOM MpecHor Bofe addeKkTMBHaA [03MPOoBKa rmnobpoMmTa MoxeT ObiTb
HaMHOTrO HWXe, YeM runoxnopurta. XoTs 6pomMupoBaHHas opraHuka B 2—3 pasa 6onee Tok-
CMYHa, YeM XIOPUPOBaHHbIE 3KBMBANEHTbI, OHW Gonee BbICTPO pasnaralTcs U 3TO MOXET
obecneunTb akorormyeckoe npeumyllectso. OfHaKo, B MOPCKOW BOAE, OKUCMEHWE VMOHOB
BpomMuga runoxnopuToMm NPUBOAUT K BbICTpoMy 0BpasoBaHuio rmnobpoMuTa, 1 Xnopuposa-
HVME MOPCKOW BOAbI MOYTU 3KBMBANEHTHO OPOMUPOBAHUIO, U 3KOrOrMyeckas Beiroga rmnob-
poMUTa MO CPEBHEHMIO C FMMNOXNOPUTOM HebosbLUas.

Bpomua 1 rMnoxnopuT HaTpusa, XNOpaMUH U NEPEKUCh UCMOMb3YTCH B 060POTHBIX
cMcTemax B KOMOWHaLMSAX, KOTOpble, Kak OXWUAatoT, MPUBOASAT K 0OpasoBaHNio MeHee 3Koso-
rmyeckn onacHblx Bellects. HepgoctaTok Takon o6paboTkn B TOM, UTO NPU BbICOKUX KOHLIEH-
Tpauyusax ceobogHoro okmucnutens (FO) MoxeT npoucxoauTtb obpasoBaHue KaHUEepOreHHoro
Opomarta. JpyrMM BO3MOXHBIM MCTOYHUKOM STOTO BELLECTBA MOXET ObiTb OKUCNEHNE NOHOB
BpomMuga Npy 030HUPOBAHUN NMPUPOAHbLIX BOA.

CopepxaHune Bpomarta 3aBUCUT OT KOHUEHTpauun Gpommnpaa B NNacTtoBoW BOAe, UC-
none3yemon Ans Npou3BOACTBA MMMoXnoputa HaTpusa. Teopetnyeckas makcvmarnbHas KOH-
ueHTpaums 6pomara (BrO®) B pacTeope rynoxmnoputa HaTpus, NPOVU3BEAEHHOro 3MNeKTPonu-
30M Mopckor Bogbl, okono 100 Mr/n nnm 3 Mr Ha rpaMm xnopa. LLnpokumn ananasoH KOHLUEH-
Tpauuii GpomaTa HageH B KOMMEPUYECKUX pacTeBopax runoxnoputa. Ecrnv ans npoussoa-
CTBa XJI0pa UCMOSb3YHTCH KOHLEHTPUPOBaHHbIE MOPCKMNE BOAbI, OHO uaMeHsieTcst ot 0.15 go

4.0 mr BrO®Ha rpamm xnopa.
Buouunabi-Heokucnurenn

BrounabI-HEOKUCIIUTENU — CPaBHWUTENBHO MEANIEHHO pearvpylroLme BeLecTBa, KO-
TOpble BO34EWCTBYIOT Ha creumdunyeckme KNeTOYHbIE KOMMOHEHTbLI UMW NyTM MUrpaumm Be-
wecte. OBbIMHO MCMOMbL3YIOTCH, MO COOOLUEHUsM, crneayloue Guoumabl-HEOKUCTIUTENN:
2,2-gubpom-3-HutpunonpornvoHamug (DBNPA), rniotapoBbii anbaerna, YeTBEPTUYHBbIE aM-
MOHMeBble coeanHerns (QAC), M30TPUAsooHbI, ranouaupoBaHHbie BUcHEHOrbI U TUOKap-

BamaTbl, HO Ha PbIHKE eCcTb MHOrVe apyrve Buoumasl n B npegenax EBponbi 06bemM 1 YacTo-
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Ta WCMOMb30BaHNA OTAENbHbIX BMOLMAOB 3HAYMTENBHO M3MeHsieTcs. B Tabnuue 3.8 gaHa
OLeHka NoTpebneHnsa HEKOTOPbIX BUOLIMAOB-HEOKCUaHTOB.

MpuMeHeHWe BUOLMAOB-HEOKUCAINTENEN BMECTO BUOLMAOB-OKUCTITENEN PEKOMEHAY-
€TCH TONMBbKO B TEX Criydyasix, koraga mounabl-OKUCIIUTENU He B COCTOSIHMM obecneunTs Ao-
CTaTOYHYHO 3aLUWTy, HanpMMep, B CUCTEMAaX C BbICOKUMU Harpy3kamm OpraHuku, unm B 060-
POTHbBIX BOLHbIX CUCTEMAX OXNaXAEHWS, TAe HE NPaKTUKYETCS eXeAHEBHOE perynnposaHue.
B 6onbLumx 060pOTHbIX BOAHBIX CUCTEMaX OXNaXASHUA, rae rnasHbIM 06pa3oM ncnonbayeT-
€Sl TUMOXMOPUT HAaTPWUsi, MHOTAA NMPUMEHSETCS MOCTOAHHBLIN MOHUTOPUHF, ofecneumBatowmn
HeobxoAMMBbIN ypoBeHb CBOBOAHLIX okucnuTenen B KoHType. OpHako, ans mHormx Gonee
Merkux 06OPOTHBLIX BOAHbIX CUCTEM OXNaXAEHUS, a Talke CUCTEM B KOMNaHUSaX cdepbl 06-
CMY>KMBaHWSA, ¥ KOTOPbIX HET BO3MOXHOCTU AepXaTb CcrneumanbHblid NepcoHan, npumeHeHne
B1oLMAOB-HEOKUCTIUTENEN, KOTOPbIE MEHEE 3aBUCUMbI OT KayecTBa BOAbl, NPeanoqTUTENb-
Ho. Buouupbl-HeokucnuTenu, rnasHbIM 06pa3oM, MPUMEHSIOTCH B OTKPbITbIX UCMaPSAIOLLMX
060pOoTHBIX cuctemax oxnaxaeHna. OBbIYHO, OHW NPUMEHSIOTCS B CUCTEMaX OXNaXaeHUs B
KOHLIEHTpauUmaxX aKTUBHOrO KOMMOHeHTa npmbnuantensHo ot 0,5 go 50 ppm (vHorga 100
ppm).

Buounabl-HeokncnUTeny NPOsIBASIOT CBOE BNUSIHNE HA MUKPOOPraHU3Mbl peakumen co
cneumndUyYeckUMN KOMMOHEHTAMW KIETOK UMW KIETOYHbIMU peakumsimun. Mepean peakums
BKITIOMAET NOBPEXAeHNEe MembpaHbl KIeTkun, BO BTOPOW peakuummn nospexaarotTcs Gruoxmmm-
YeCKMe MEeXaHN3Mbl MPON3BOACTBA KNETOYHOW 3HEPIMM UMM UCMOSMb30BaHWUA 3HEepPrny B KNeT-
kax. YeTBepTUYHBIE GMMOHNEBbLIE COEANHEHNSA — KaTMOHaKTUBHbBIE MOBEPXHOCTHO-aKTUBHbLIE
mornekynbl. OHM NoBpeXAaroT KneTo4Hble MeMbpaHbl 6akTepuin, rpboB 1 MOPCKUX BOAOPOC-
nen, Takum oBpa3oM yBenumuMBas NPOXOAUMOCTE CTEHKM KIETOK, MPUBOASLLEN K AeHaTypa-
UMM NPOTEMHOB U K CMEPTM KneTok. N30TprasonoHsl SBRsoTCA HecneumMdpuyeckumm, 1 oHu
BO3AEeNCTBYIOT Ha AT®-cuHTE3 B kneTkax. M3 gpyrmx GMoLMAOB LMPOKO MCMONbL3YeTCs npo-
TmB BakTepui n rpubos metuneH(buc)tnouaHar (MBT), sToT Buoumna, kak nonaratoT, Heob-
paTuMo CBsidbiBaeT Guomonekynbl, NPefoTBPaLLas MX COKpaLleHNe U peakLMy OKUCHEHUS.
[noTapanegerns ncrnonb3yeTca 1 NPoTMB aspobHbiX U aHa3pobHbIX GakTepuit u ero Guo-

unaHaa neAatenbHOCTb OCHOBaHa Ha O6pa3OBaHVIVI nonepeYHbIX cBsAzen B Benkax.
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Tabnuya 3.24 — Ouexka o6bemoB noTpebneHuns Haubonee LUMPOKO NpUMeHsieMbix Guoumao.-

HeOoKUCNUTENE B HEKOTOPbIX €BPOMNENCKMX rocyaapcTaax, Kr/roa ([9])

Benuko6pu-
Ipynna Buounabl-Heokucnurenu TaHua Fvacpnanas! | GpanLus
(19832 (1995) (1998)
QAC JumeTnn KokoBeH3nn aMmmo- 23400"
HWIA Xnopua
BeHaunn-ankognym aMmmoHWIA- 21400
Hble CoeUHEHNS
Bcero QAC 71152
MsoTpurasonuHbl | 5-xnopo-2-meTun-4-n3oTpuaso 13200
NWH-3-0H
Bcero nsotpunasonuHbl 18000 1500
["anoreHnanpoBaHHble Bucde- 12150
HombI (ANXNopodeH + den-
TUXNOP)
Tunokapbamarsl 56800
Opyrune [mioTtapanbaervg 56400 750
TeTtpaankun ¢pochoHUyM XNno- 9500
pva
2,2-pnbpoM-3-HUTpUI- 17200 800
nponvoHaMug,
MeTtuneH(6buc)tno-cuaHar 2270 1450
(MBT)
1-6pomo-1-HutpocTnpeH (BNS) 231 1950
daTtTrmaMuHbl 200004
Opyrne 4412
Ouenka Bcero 234963 6450

" OueHka gaHa B nepecyeTe Ha akTUBHOE BELLECTBO (MOTpebneHne B BUAE rOTOBON NPOAYKLUM

HaMHOrO BbiwWwe.

2) B miobbix BOAHBIX CUCTEMAaX OXITaXKLEHUS.

3 Tonbko B 060POTHBIX CUCTEMAX.

4 Ucnonbayetcs B npumopckux TAC.
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dakTopbl, BNUsOWME Ha ucnonb3oBaHue 6uounaos ([9])

Cnegaytowme akTopsl SBNAKTCA OCHOBHBIMU NPU UCMONb3oBaHUn 6uoumnaos, HO MO-
ryT 6bITb y4TEHbI TAKKE Y NPU UCMONBL30BaHMKM APYrx J06aBokK.

OueBngHo, 4To Brouna aomkeH BbiTb 3dPEKTMBHBIM B ONpeaeneHHon cutyauum, B
KOTOPOW OH ucnorb3ayeTca. OaHaKko BaXKHO NOHATL, YTO Buouma, nnm nporpamma obpaboTkm
oxnaxaarowei Boabl, KOTopbin 3hHEKTUBEH B OAHON CUCTEME, BO3MOXHO, He ByAeT Tak xe
ahpekTBEH B APYroi cUCTEME, AaXKe eCnn 3T CUCTEMbI COBEPLLEHHO MaeHTUYHbLL. OfHa ns
MPWYUH 3TOrO MOXET ObITb B PasBUTUM Y MUKPOOPraHN3MOB CTOMKOCTU K AaHHOMy Buoumnay.
Onsa 6uounaoB-oKUCNIUTENEN 3TO BCTPEYAETCS pexe, YeM ANs G1MoumaoB-HEOoKUCUTENEN.

Tvn cucTeMbl ONpeaensieT Mnepuos HaxOoXAEHWUs OXNaxaarollen BOAbl B CUCTEME
OXNaXAeHWs, U, COOTBETCTBEHHO, BpPeMs KOHTakTa buouppa C oxnaxiarollen BOAOW.
B NpsIMOTOYHBIX BOAHBIX CUCTEMaX OXMaXAEHWS 3TO BPEMS HEBENMKO, MO3TOMY UCMOSb3y-
toTCA ObICTPO pearvpyrowme Buoumabl-okncnutenn. MeaneHHee pearvpytowme Guounabi-
HEOKUCIIUTENW B HACTOSILLES BPEMS UCMONb3YHOTCH TOMbKO B OBOPOTHBLIX BOAHBIX CUCTEMAaX
oxnaxgenuns. B GonbwmHeTBe cueteMm (> 90 %) wucnoneaytotes Na°Cl, Clz, ClO2 wnm
Na°Cl/NaBr.

Tuvn oxnaxgaemMoro npouecca — BaxkHbIA akTop npu Boidope Guounpga, ocobeHHo
€Cn XMAKOCTM npoLecca MoryT pearnposath ¢ 6uoupaamm. Hekotopble npoleccsl, Hanpu-
Mep, NPAMoe OXNaxAeHWe mMeTanna B MeTannypruieckoli NPOMBILLNEHHOCTU CO3Aal0T che-
LmarnbHble YCNoBUSt B oxnaxaatoLlen Boge. XKnakocty, npocauvBatoLLnecs B OXNaXAatoLLyto
BOZY, MOTYT BbINONHATL POJib NUTATENBHBIX BELLECTB ANs B1Uonoruieckoro pocra.

Xummudeckoe n Bruonormyeckoe KauecTeo BOAbI BNMUSIET Ha BbIGOp nporpammbl obpa-
BoTKun oxnaxaarowen eoapl, 1, Takum obpasom, Ha Bbibop Buoumpa. MecroHaxoxaeHue op-
raHM3MOB-Makpo3arpsasHUTENen CUMbHO CBSI3aHO C KayecTBOM BoAbl. Boobuie rosops, no-
BblLLeHHas 61omacca B NOBEPXHOCTHOM BOAHOM OObEKTE MOXET NPUBECTU K MOBbLILLEHHOMY
COLEPXKaHMI0 MaKpO3arps3HNTENEN B BOAHbLIX CUCTEMAaX OXIaXAEeHUS.

Ans MukpoopraHmamoB pH Boabl He urpaeT ocHoBHOM pornu. B Teopum 3HaueHue pH
0KOMO 7 onTUMAarbHO AN MUKpPOBHOro pocta. KucnoTHble cpeabl CrnocoBCTBYOT pOCTY rpu-
6oB, a npy pH BbIWe 8 NofaBnaeTcs pocT MOPCKUX Bogopocnen. OfHako, Ha NpakTuke oka-
3bIBAETCH, YTO MMKPOOPraHM3Mbl OYeHb MpucrocabnuBaemMbl U MOTYT KONOHU3NPOBaTL pas-
HooBpasHble cucTembl. B kayecTBe nnnocTpaumm MOXHO NpUBECTU NpUMep: 06bIYHO cYUTa-
ercsl, YTo rpmbbl NPEeANoYUTaOT KMCMOTHYIO HEUTPanbHOW cpeae, a B LLEeNoYHOW cpefe Bbl-
TecHstoTCS GakTepUsaMU. TEOPETUYECKN STO NpaBUIIbHO, HO, ECIN CUCTEMa OXNaXAEHNA 0B-

paboTaHa BakTepuumaom, He NoJaBnAoWmMM rpUbKOBYIO AEeSTENBHOCTb, YacTo HabngaeT-
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CA 3arpssHeHWe CWUCTeMbl TpMOKOBBIMM CmopaMn  Jaxe npu  3HadYeHumn pH=9.
B npAMOTOYHbIX cUcTeMax 3HadeHue pH onpeaenseTcs BXOAsLEn BOAOMW, XOTA [O3MpOoBa-
HWEe TMMoXyIopuUTa HaTpUsi MOXKET HEMHOTO YBEMUYATL 3Ha4YeHne pH, HO 0Bbi4HO 3TO yBEnu-
YeHne HEeBO3MOXHO W3MEepUTb. B OTKPbITbIX MCNapstoLLMX 0BOPOTHBIX CUCTEMaxX 3HadYeHue
pH YacTo nogaepxusaeTtcs oT 7 A0 9 3a CYET A03MPOBAHUA KUCHOT (0BbIMHO CepHOM) 1nn
OCHOBaHWM (0BbIYHO rMAPOOKNCK HaTPUS).

M3BecTHO, YTO NpW NPUMEHEHUM B KadecTBe BMoumMaoBs runoxnopura n runobpommaa
HaTpus 3HaveHue pH cunbHO BNMSIET Ha paBHOBECUE MEXAY MMMNOranoreHHbIMM KNCNoTamm v
rMNoranuT-MoHOM. MMnoranoreHHbIe KUCNoTbl NPUBNM3NTENBHO B CTO pa3 6onee TOKCUYHBI,
4YeM KX aHWoHbI. [o3ToMy, MO TEOPUK, 3HaUYeHe pH BMNSAET Ha TOKCUYHOCTb, HaNpUMep, M-
roxnopuTa.

Ha npaktuke 3HayeHve pH He MOXET BNMATE Ha NPAMOTOYHbIE cucTembl. MNpecHoBoa-
Hble NPSMOTOYHbIE CUCTEMbI 0BBIMHO MCMOSB3YHOT OXNaxAaaroLwyo Boay, umetowlyto pH 7-8;
CUCTEMbI OXNaXAEHUS C MOPCKOW BOAbLI paboTaroT npu 3Ha4eHun pH okono 8.

BogHble 060poTHbIE cMCTEMbI OBObIMHO 3KCnnyaTupytoTea npu pH B npepenax 7-9.
OnbIT B XMMNYECKOW MPOMBILLNEHHOCTM Nokasan, uyro obopoTHasa cuctema, pabortarowas npu
pH = 9 ncnonb3yeT MeHbLUE TMNOXNOPUTA, YeM cucTema, paboTatoas npu b6onee HU3KOM
3HaueHun pH, 6e3 notepb adpdekTmeHocTn obpaboTkn. Cyapba runoxnopura B 060pOTHbLIX
cucTemMax M3ydeHa B AoOCTaToqHOW creneHn. OauH u3 pesynbTatoB WUCCNEAOBaHWN: Npu
pH=8,5 B rpaavpHe Tepsetca 5 % — 10 % posupyemoro runoxnoputa, npn pH<7-30 % —
40 %.

OB6bACHeHMEe 3TOro COCTOUT B TOM, UYTO @HWMOHbI TMMNOXNIOpUTa He MoryT 6biTb BbiBEAE-
Hbl U3 rPaavpHU, B OTNMYME OT TMNOranoreHHon KMcnoTel. Mo3ToMy fenaeTcs 3aknoveHue,
4YTO [O3upoBKa rvnoxnoputa npu pH =9 oguHakoBo adpdeKkTMBHaA, HECMOTPS Ha TO, YTO
TOnbKo 1 % — 5 % Xnopa NpUCyTCTBYET B KNCMOTHOM BUAE, TakK Kak notpebnsemas kucnota
HeMe[NEeHHO MoMnonHAeTes 13 n3bbITOYHOro KonmyecTsa aHwoHos. ObLiee 3aknoyeHne —
akcnnyaraums 060pOTHBIX CUCTEM MPU BbICOKOM 3HA4YeHMW pH ymeHbluaeT o6bem rmnoxno-
puTa, HeobxoaMMoro Ansa 3hMEKTMBHOIO PErynMpoBaHNs MUKPO3arpa3HEeHWI.

TeMnepaTypa NoBEpPXHOCTW BNUSIET HA UHTEHCMBHOCTL POCTa MOPCKUX OpPraHn3MOoB U
NO3TOMY MOXET UCMONL30BaTLCA B kadecTBe hakTopa npu Beibope nporpammbl 06paboTku
LANA NPSMOTOYHBIX CUCTEM OxnaxaeHus. B HuaepnaHaax, B Te4eHne 3uMHUX MecsaLeB, Mak-
pO3arpsAsHUTENN NPAMOTOYHLIX CUCTEM pacTyT MeaneHHo. MNMostomy npu Temnepartypax Bo-
Abl Hke 12 °C HeT HeoBXoaANMOCTN B A03NpOBaHNM Buoumaos. B npaMOTOYHBIX cucTeMax
Ha Cpean3eMHOMOPCKOM Nobepexbe pOCT Makpo3arpsisHUTENEN UMEET MECTO BECh rof, no-

3TOMY BMOLMABI-OKUCTIUTENN TaloKe AO3UPYIOTCS Beck rof. Kak npaeuro, Temnepatypa Bogp!
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OYeHb BIUSIET Ha W3MEHYMBOCTb Pa3HOBUAHOCTEN, TEMM pocTa W noTtpebneHne Guounaos.
B npsmMoTouHbIX cuctemax BenunymvHa Harpesa Bofbl AT =8 °C — 12 °C orpaHudeHa npe-
AenbHON Temnepatypoit Bbinycka. OBOPOTHbIE CUCTEMbI MMEIOT TaKoe XE OrpaHuYeHne B
ToYke cBpoca, XOTs nHorga LonyckalTea 6onee BbICokMe TemnepaTypbl Bbinycka. Temnepa-
Typbl 060poTHOM Boakl MoryT coctaenaTb 20 °C — 30 °C v Bbiwe. BonbLMHCTBO pasHoBUA-
HOCTel MakposarpsisHuTenen B HnaepnaHaax He BbiaepKunBaeT LONTOCPOYHOE BO3AeNCTBIE
Temnepatyp 30 °C, HO HEKOTOpble Pa3HOBWAHOCTW, HarnpuMep, XeCTKOBOAHAA MUAMWS, Mpu
3TON TeMnepaType o4YeHb BbICTPO pacTeT.

Ons oBopoTHbIX CUCTEM C BbICOKUMU KOBMMULIMEHTAMM KOHLIEHTPALMN XKECTKOCTb
MOANUTOYHON BOAbLI U COAEPXKaHNE B HEN OPraHNYecknx BELLECTB UMEIOT YpesBblivaiHO BadK-
HOe 3Ha4eHWe, TaK KaK 3TO BNMSET Ha 06bEM OTNOXEHUA U HEOBXOAUMBIX @HTMKOPPO3UMHBIX
pobasok. U ans npsMOTOYHBIX U Ansi 0B0POTHBIX CUCTEM BaXKHO COAEPKaHUE OpraHU4ecKmnx
BELLECTB (PacTBOPEHHbIX 1 B3BELLEHHbIX) B OXNaxjaloLLlen Boge, Tak kak 3TO BAUSAET Ha no-
Tpebnenune Buounaos. CTeneHb, B KOTOPOM 3TO BIMSAET Ha Buouuabl, pasnuuHa (Hanpumep,
runoxnoput ByfeT pearvpoBaTb C amMWakoMm, JMOKCUA xfopa — He ByaeT). Kak npasuno,
XenaTenbHO yMeHbLaTb A0 MUHMMYMa BCE BELLECTBA, KOTOPbIE MPUBOLAT K YBENUYEHUIO

notpebnerHnsa GuoLnaos.
3.6.2 3arpsasHaowue BewecTBa, copacbiBaembie NICO B okpyxkarowyro cpeay

B HacTosilee BpeMA nepeyeHb HOPMUPYEMbIX MOKa3aTenen kavyecTBa CTOYHbIX BOA,
OTBOAMMbIX B OKpYXaloLlyto cpeay, ycTtaHasnueaeTcs Ha ocHoeaHum n.19 ([46]): nepeyeHb
HOPMUPYEMbIX BELLEeCTB POPMUPYETCA HA OCHOBE UCXOAHOW MHopmaumu 06 ucnonb3oBa-
HUM BELLECTB Ha KOHKPETHOM MPEAnpUSTUM U aHanu3e AaHHbIX O KayeCTBE WUCXOAHOW U
CTOYHBIX, B TOM unchne ApeHaxHbIX BoA. [pu aTom B [46] n ApyrMx HOPMATUBHBIX UM HOpMa-
TUMBHO-METOAMNYECKNX AOKYMEHTAxX OTCYTCTBYIOT Kakme-nnbo ykasaHua o MeTopax nposene-
HWS1 Takoro aHanusa. Takum o6pas3oM, AEUCTBYIOLLEE 3aKOHOAATENbCTBO HE COAEPKUT MO-
TIOXEHWIA, MO3BOMSIOWMX OAHO3HAYHO OMNPEeAENnUTbL NepeqeHb HOPMMPYEMbIX Mnokasarenei
Ka4yecTsa CTOYHbIX BOA, OTBOANMbIX B OKPY>KAIOLLYIO Cpeay, ANA KaX[oro KOHKPeTHOro npeg-
npuaTHA. B 3Tnx ycnoBmnsix OTBETCTBEHHOCTb 3a (DOPMUPOBAHUE TaKMX NepevHern dakTude-
CKW MepenoxeHa Ha TeppuTopyarnbHble opraHbl rocyAapCTBEHHbIX HaA30pPHbIX OPraHoB, CO-
rnacylowe v yreepxgaropme HopMatuebl gonyctumoro copoca (Pocsogpecypcbl, Pocnpu-
poaHaasop, Pocrmgpomet, Pocpeibonoecteo, PocnotpeGHaasop). Jiobon ua atux rocyaap-
CTBEHHbIX OPraHoB MMEET BO3MOXHOCTb BMUSHWUSA Ha COAEPXaHWe nepeyHsi HopMUpyembIxX

BELLECTB ANA KOHKPETHOO NMPeanpusTUN.
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CeepeHns o dakTnyeckmx cbpocax sarpasHaowmx sewects oT MNMNCO, nonyyeHHble B
pesynbTate onpoca POCCUACKMX MPeAnpusTUA, NMPOTMBOPEYUMBLI W HE OTpaXKaroT YPOBHS
daktnyeckoro sozgenctens MNCO pasnuuHbIX TUMOB Ha OKPYXKaIOLLyH CPeay, He MO3BONsAT
caenaTb BbIBOAbI O Maccax 3arpsisHsAoLLMX BELWECTB, OTBOAUMbBIX UMW CO CTOMHLIMW BOAAMM,
XapakTepHbIX 3Ha4YeHNAX rnokasaTenen Ka4yecTBa CTOMHbIX BOA.

Tak, no pesynbTaram onpoca npeanpustnin Poccunckon degepauum Obinm nonyyveHsl
CBEAEHUSI O CPEAHErOA0BbIX Maccax 3arpA3HSIOLLMX BELLECTB, COPOLLEHHbLIX B OKPY>KatOLLyHO

cpegy ot MNCO paanuyHbix TMRoBs (Tabnuua 3.9).

Tabnuya 3.25 — CpegHerogoBas Mmacca cOpocoB B OKkpykatLyto cpegy 3a 2013-2015 roabl ot

MNCO pasnuyHbIX TMNOB (N0 pe3ynbTaTam onpoca)

obopoTHas
BO3jYyLUHas obopoTHasn | obopoTHas | obopoTHas
HanmeHoBaHune BOAHasA C
NPAMOTOY- | C BEHTUNSA- BOAHasA C BOAHas C BOJHasi C
3arpsA3HSIOLLEro BOJ0€MOM-
Has TOPHbIMK faw. rpa- | 6pbI3r. 6ac- | BEHT. rpa-
BeLlecTBa oxnaauTe- .
rpaavpHsaMn OVPHAMU ceriHamu DUPHAMU
nem
BIK 39,65 - 1,67 2,44 - -
B3gelueHHbIe 104,84 9,56 7,15 32,05
BellecTBa
Hedrenpo- 0,45 0,03 0,13 0,84
OYKTbl - -
(HedTB)
ClNAB - - - 0,06 - -
deHon, rua- 0,001
pokcnbeHson
XK 692,53 - - 1,09 - -
AHWOHBI
KpemHui (cu- 2,28
nnKarbl)
Hutpar-aHnoH 26,28 - 0,26 0,89 - -
HuTtput-aHnoH 1,22 - - 0,001 - -
Cynbdat- 1867,10 77,83 73,44 365,93
aHWOH (Cynb- - -
daTbl)
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obopoTHasg
BO34YLUHas obopoTHas | obopoTHasi | 06opoTHas
HanmeHoBaHme BOAHas C
NPsSIMOTOY- | C BEHTUNSA- BOZHas C BOZHasA C BOZHas C
3arpsasHALLEro BOZAOEMOM-
Has TOPHbIMMK Oaw. rpa- | 6pbisr. 6ac- | BEHT. rpa-
BeljecTaa oxnagure- .
rpagupHaMM OVIPHSAMM celiHamu AVpHAMN
nem
docdaTsl (No 0,70 1,37
cbocchopy)
dTopua- 0,35 8,04 2,10
aHVoH
Xnopva- 124,93 109,46 60,90 317,01 324,78
aHWOH (Xno- -
pyabl)
KaTnoHbl
AMMOHWN-NOH 0,63 - 0,16 0,07 - -
ANOMUHNIA - - - 0,04 - -
Banaguin 0,07 - 0,35 - - -
Keneso 17,90 - 0,13 0,17 0,32 -
Kanvin - - - 18,70 - -
Kanbuuin - - 34,54 41,52 - -
Marnwuii - - 21,03 21,97 - -
Mapranel 0,01 - - 0,01 - -
Megb 0,11 - 0,01 0,02 0,03 -
MbIWwbSK 1 ero 0,21
coeaVHeHus
Hatpuin - - - 70,64 - -
CTtpoHumn 0,93 - - - - -
Xpom - - - 0,0016 - -
LnHk 0,01 - 0,01 0,0002 - -

B cooTtBeTCTBMM C 3TUMK

AaHHbIMM HambonblUME Macchl 3arpA3HALLLNX BeLlecTB

C6paCbIBaI-OTC‘;'-| nPAMOTOYHBIMM CUCTEMaMU OoXnaXKAaeHnd, B TOM 4Yicne COTHWM TOHH B rog

B3BELLUEHHbIX N OpraHn4eCckmnx BeLLEeCTB, CyJ'Ibq:)aTOB, XnopuaoB, ECATKM TOHH XXenesa, gaxe

CTpoHUMI. B TO e Bpems, No pesynbTatam 3TOro Xe Oonpoca HW Anst O4HOWN MPSMOTOYHON

CUCTEMbI OXnaKaeHnAa He NCnonb3yeTcsa O6pa6OTK8 IJ,MpKyJ'IHLI,VIOHHOIZ BOAbl KakMMu-nnbo

XUMUYECKUMN BelecTBaMu. T. e. B UMPKYNSALUMOHHYIO BOAY MPAMOTOYHBIX CUCTEM XUMUYE-
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ckve BellecTBa He gobasnstoTca. Ha 3ToM OCHOBaHMM MOXHO CAenaTtb BbIBOA, YTO CBefe-

HUS 0 Maccax cOpocoB OT NpsAmoTouHbix MCO copgepxaT cBeaeHWs O BELLECTBaxX, KOTOpbIE

NPUCYTCTBOBaNM B UCXOLHOW OXnaxaatoLLen Boge.

OTOT BbIBOL KOCBEHHO MOATBEPKAAETCSA aHaNM30M MEPEYHEN nokasaTenen kadecTea

CTOYHbIX BOJ, HOPMUPYEMbIX AN NPSMOTOYHBIX cucteM TAC. Mo pesynbTaram onpoca 6binu

nony4yeHbl cBeeHnAa O nokasartenax Kadecrsa BOA4, OTBOAMMBIX B NOBEPXHOCTHbIE BOAHbIE

06bekThl NpsamoTodHeIMU [CO T3C, npmBeaeHHble B Tabnuue 3.10.

Tabnuya 3.26 — lNokasaTenu ka4ecTBa CTOMHbIX BOA AN NpsAMoTodHbIX NCO TOC

[Mokasarernb ka4yecTBa CTOYHbIX BOA

Konunuectso cnyyaes HoOp-

MUPOBaHUA nokasarens

B % ot obLyero konuyecTaa

npsimoToyHbIX MNCO

BaBelueHHble BelecTBa 8 89 %
HedTenpoaykrbl (HedTb) 8 89 %
ConecogepxaHue 7 78 %
BIMK 6 67 %
CynbdaT-aH1oH (cynbdaTbl) 6 67 %
Xnopua-aHuoH (xnopuabl) 6 67 %
>Keneso 4 44 %
AMMOHWA-NOH 3 33 %
XK 3 33%
Megb 3 33 %
AnroMUHNIA 2 22 %
Banapun 2 22 %
Kanbumi 2 22 %
Kncnopog 1 1 %
pH 1 11 %
Temnepatypa 1 11 %
HwutpaTt-aHnoH 1 1%
Hutput-aHnoH 1 1%
docdatel (Mo docdopy) 1 1%
dTopua-aHnoH 1 1%
Mapraney, 1 1%
CTpoHumn 1 11 %
LinHk 1 1%
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U3 aHanu3a paHHbix Tabnuubl 3.10 04eBUAHO, YTO Y rOCYAaPCTBEHHbIX HaA30PHbIX
OpraHoB OTCYTCTBYET €4UHOe MHEHWE O MOKasaTensx KaydecTBa CTOYHbLIX BOL, Ha KOTOpble
MOTYT NOBNUATE NpAMOTOYHbIe NCO 1 koTopble HEOGXOANUMO HOPMUPOBATD.

OCHOBHOE KONMMYECTBO HOPMUPYEMbIX NokasaTtenen (17 ns 23 nnm 74 %) sctpeyaeTcs
MEHee YeM B MONOBMHE Cry4aeB. B TOM 4ncne Takor BaKHEMLUMIM nokasartens Ans npsmo-
TOYHbIX CUCTEM, Kak TemrepaTypa BOA, OTBOAWMbIX B BOAHble 0ObEKTbI, HOpMMpOBancs
ToNnbKO B 11 % cny4yaes, HapaBHE C TakMMU SK30TUHECKMMUN NOKa3aTenNsMu, kak CoaepKaHne
CTPOHUMS, LUMHKa, MapraHLa, HUTPaToB, HATPUTOB.

JlocTaTouyHo YacTo HOPMMPOBANMCH MOKa3aTeNW CONECOAEPXKaHUS, COAEPKaHMS XI0-
PVAOB U CynbdaToB, XOTSi OY4EBUAHO, YTO NPAMOTOYHbIe NCO He MOoryT NoBMUSTE Ha 3TW Mo-
KasaTenu UCXOA4HOM BoAbl.

HagsopHble opraHbl MPakTU4eckn €AUHOLYLUHBI B HEoBX04MMOCTU HOPMMPOBaHMS
Macchl COPOCOB B3BELLEHHbIX BELLECTB U HEITENPOAYKTOB.

Ana o6opoTHbix BogHbIX MNCO aaHHble ewe Gonee npoTvBopeunBbl. Kaxabid n3 Hop-
MUpyeMbIxX mnokasateneli BcTpeyaeTcs B coctase HAC TOC ¢ oBopoTHbIMM cucTeMamu

He Bonee yem B 17 % cnyyaes (Tabnvua 3.11).

Tabnuua 3.27 — HopmupyeMble nokasareny kayecTBa CTOYHbIX BOA ANsi BOAHbLIX 060poTHbIX [CO

T3C

KonuuecTtBo cny4aes Hop- | B % oT o6wero konuyecrsa
MUPOBaHUA nokasarens BOAHbIX 060pOTHLIX NCO
BaBelueHHble BelecTBa 6 17 %
HedrenpoaykTbl (HedThb) 6 17 %
XKeneso 6 17 %
ConecogepxaHue 5 14 %
CynbdaTt-aHnoH (cynbdarts!) 5 14 %
Xnopwa-aH1oH (xnopugbl) 5 14 %
Megab 5 14 %
BIMK 4 11 %
AntoMuHniA 4 11 %
Kanbumn 3 8 %
docdaTsl (Mo doccopy) 3 8 %
deHon, rmgpokcmbeHson 3 8 %
Marnuia 3 8 %
Hatpun 3 8 %
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KonuuecTso criy4aes Hop- | B % ot obuiero konmyectea
MUPOBaHUsI nokasarens BOAHbIX 060poTHLIX [CO
XK 2 6 %
HutpaTt-aHmoH 2 6 %
MapranHel 2 6 %
AMMOHMN-MOH 1 3%
Banaguin 1 3%
HutpuT-aHmoH 1 3%
LnHk 1 3%
CMNAB 1 3%
KpemMHuin (cunukatbl) 1 3%
Xpom 1 3%

Mo paHHbIM onpoca Ans 06paboTkM LMPKYNSLUMOHHOW BOAbl B 0B0OPOTHbIE CUCTEMBI B
cpenHeM BBoAUTCA 134 T/rof PasnmUYHbIX XMMUYECKMX BELLECTB: CEPHON 1M COMAHOW KUCHOT,
WHrMbuTopoe, Gnoumaoe, aucnepratopos. py 3TOM B COCTaBe HOPMUPYEMbIX NoKasaTenemn
MpakTUYEeCKN OTCYTCTBYIOT MoKasaTenu COAEPKaHNA XMMUYECKMX BELLECTB, UCMOSb3YEMbIX B
060poTHbIX BoAHBIX NCO ana 06paboTkm LMPKYNALUMOHHON BOAbI. VICKnoYeHne cocTaBnsaoT
nokasaTtenu copepXaHus cynbdaToB U XNOpPWAOB MPU UCMONb30BAHUN CEPHOM N COMSIHON
KWUCHOT.

Takum oBpa3om, No pesynbTataM aHanmmaa pakTUYecKkMX AaHHbIX O HOPMUPYEMBIX NO-
kasaTtenax kadectBa cTouHbix Bog NCO M maccax cOpacbiBaeMbix BELLECTB CUCTEMaMM
OXNEXAEHWS, MOXHO CAenaTb BbIBOL O HEBO3MOXHOCTM MPUMEHEHWUS STUX AaHHbIX ANs
hOpMMpPOBaHNS MEPEYHS 3arpasHALNX BeLecTB, 0TBoAMMBbIX [CO pasnuuHbIX TMNOB CO
CTOYHBIMW BOJAMMW.

[aHHbIN nepeyeHb BO3MOXHO CHOPMUMPOBaTE UCXOAS M3 aHanMsa MeTOAO0B 3KCrhnya-
Tauum NCO pasnnyHbIX TUNOB.

Ans  nNpsSMOTOYHbIX CUCTEM W BOAHbLIX OOOPOTHLIX CUCTEM C BOAOEMaMu-
oxnagutensamm cbpoc 3arpasHSOLLIMX BELLECTB CO CTOYHBIMU BOAAMW HE XapaKTepeH B CBS-
31 ¢ Tem, 4to skcnnyaraumnsa stux Tunos MNCO He TpebyeT NnpuMeHeHns Kakmx-nmbo xmmmnde-

CKMX BeLecTB, 06aBnsemMbIX K LMPKYNSLMOHHONM Boge.
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Tabnuya 3.28 — PekomeHayemble AN HOPMUPOBAHUA NoKasaTenu kavyecTsa CTOYHbIX BOJ,

npsamoTouHbIX NMCO n 060poTHLIX BoagHbIX NMCO ¢ BOgOEMaMU-OXNaanTENAaMm

Mokasarenb

MpumeyaHns: NPUHKHLI BKNIOYEHNS B NepeYeHb, 0coben-

HOCTW HOPMUPOBAHUS U KOHTPONSA

TemnepaTtypa BO3BpaTHbIX BOS,

[aHHbI nokasaTenb SABNSEeTCS OCHOBHBIM At MPSIMO-
TouYHbIX MCO. OH gomkeH HOPMUPOBATLCA U MOCTOSAH-

HO (HENpPepbIBHO) KOHTPONMPOBATLCS.

PasHocTb cogepxaHus oxnaxaae-
MbIX BELLECTB B BOAE Ha BbIXOAE U
xope MNCO B cny4ae nx onacHoOCTU

LNS OKPYXKaIOLLEN cpesbl

OTOT NokasaTtenb npefHa3Ha4YeH AN KOHTPOIst OTCyT-
CTBUS yTEYEK 3KOMOrMYECKU OMACHbIX OXIaXKaaeMbIX
BelecTB. KOHTponb MOXET ObITb MHCTPYMEHTaNbHbLIM

HenpepbiBHbIM Unn nepuognyecknm.

Tabnuya 3.29 — PekomeHayemble 4na HOPMUPOBaHUS NOKasaTenyu KayecTsa CTOYHbIX BOJ,

060poTHbIX BoAHbIX NCO ¢ rpagupHamu 1 6pbisranbHeiMu 6acceitHamm

Mokasarenb

anMeanWil: APUY4UHBbI BKNIOYEHNA B NepeYyeHb, ocobeH-

HOCTN HOPMUPOBaHUA U KOHTpONA

MokasaTenb KOHLEHTpaLm BoAO-
POAHbLIX MOHOB PH NMpoayBOYHbIX

CTOYHBbIX BOL4

B 060opoTHbIX cucTemax aHauyeHne pH MoxeT perynu-
poBaTLCA U CyLECTBEHHO oTnn4YaTtbes oT pH Boabl B
BO/IHbIX 06BEKTax — NPUEMHIMKaX CTOYHbIX BO4. KoH-
TPOSb MOXET BbITb MHCTPYMEHTaNbHLIM HENPEepbIB-

HbIM NN nepunogn4ecknm.

PasHocTb XIK B BOAE Ha BbIxOAE U
exoge MNCO

B 0GOpOTHBIX CUCTEMAX MOTYT pPa3BnBaTLCA MUKPO- U
MaKpoOpraHMamMbl. JJaHHbIN NokasaTens No3BonsaeT
KOHTPONUPOBaTL MHTEHCUBHOCTL 4aHHbIX MPOLECCOB.

KOHTpONb — WMHCTPYMEHTaINbHbIA NEPUOANYECKIN.

TOKCUYHOCTb NPOAYBOYHbLIX CTOY-

HbIX BOZ AN rgpobUoHTOB

[aHHbIA nokasaTens No3BONsAET KOHTPONMPOBaTh
cbpoc Buoymgor n3 NCO. B cBs3n ¢ pasHoobpasnem
NMPUMEHsIEMbIX BUOLMAOB KOHTPOSb KaXa0ro U3 HX
3aTpyAHUTENEH 1 MOXET BbITb foporocToawmM. JaH-
HbI MOKa3aTerb NO3BONAET 3aMeHUTb aHanM3 Bogbl
Ha cogepaHune cneumndndeckmx GMoumMaoB 1 ABnseT-
cs 0600 atoLLen XapakTEPUCTUKOMA CTOKOB C TOYKU
3PEHUST X TOKCUYHOCTU ANt BOAHbIX OpraHn3MoB.

KOHTPOMb — MHCTPYMEHTaNbHbIA NEPUOANHECKII.
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[Mokasarenb

MpuMeyaHus: NPUYMHLBI BKIIOYEHUS B NEPEYeHb, 0COBEH-

HOCTU HOPMUWPOBAHUS 1 KOHTPONS

PasHocTb cogepxaHnsa B3BELUEH-
HbIX BELLECTB B BOZE Ha BbIXOAE U

Bxoge MNCO

OTOT nokasarenb npefHasHaveH Ans KOHTPOMs BO3-
MOXHOro cBpoca NpPoAYKTOB KOpPO3un 0GopyAOBaHNUS
MCO. 3Hayenne HAC ans 370ro nokasaTens 4OMKHO
onpeaensiTbCs C y4eTOM TOYHOCTM METOAMKIN NpUMe-
HSIEMOW M3MepeHns ncxoas s dopmynbl: CBbIX —
ABbIx < CBx + ABX, rae CBx, CBbIX — KOHUEHTpauus
HOPMMPYEMOrO BELLECTBA B BOAE BOLHOMO 0ObeEKTa B
MecTe BoL03abopa U B CTOYHbIX TEMNN00BMEHHbLIX BO-
Jlax CoOTBeTCTBEHHO, ABX, ABbIX — abcontoTHas no-
rPELHOCTb NamepeHus BenuumH Cex n CBbIX COOT-
BETCTBEHHO. KOHTPONb — MHCTPYMEHTanbHbIA Nepuo-

OVNYECKNIA.

Pa3sHocTb cofiepkaHnsa oxnaxaae-
MbIX BELLECTB B BOAE Ha BbIXOAE U
Bxoge CO B cny4vae 1Mx onacHoCTU
Ansa okpyxarowlen cpegbl. Mpu
HanM4nMmM BO3MOXHOCTW KOHTPOIb
cofepKaHusa OXNaxAaeMbIX Be-
LLIeCTB MOXET ObITb 3aMEHEH KOH-
TPONeM KOCBEHHbIX (OU3NKO-
XMMWUYECKUNX NOKasaTenem, KoTopble
MOTYT CINY)XUTb UHAMKATOPaMU
HanM4us yTeyek, Hanpumep, nNpo-

BOAMMOCTH, pH, TemMnepaTtypbl BO-

abl.

OTOT nokasartenb NpegHasHaueH Ans KOHTPOIs OTCyT-
CTBMA YTEYEK SKOMOMMHYECKN ONaCHbIX OXN1aXaaeMbIX
BeLecTB. KOHTpOmMb MOXET BbITb MHCTPYMEHTAaIbHbIM

HenpepbIBHbIM U Nepnoanvyecknm.

|_|pl/l ncnonb3oBaH Ana NOANUTKA OGOpOTHbIX BOAHbIX CUCTEM CTOYHbIX BOA B nepe-

YeHb HOPMMPYEMbIX BELLECTB MOrYT ObITb BKMHOYEHbBI Crelmduyeckme 3arpasHsoLLMe BeLle-

CTBa, XapaKTepHble AN TakMX CTOYHbIX BOA, HANPUMEP, COAEPKaHUE HE(TENPOAYKTOB MUK

MOHOB aMMOoHuA. Mpy ncnonb3oBaHuM 4ns 06paboTku LMPKYISLMOHHON BOAbI crneuuduye-

CKMX peareHToB BO3MOXHO AOMOJIHEHWE MepedHA nokasartenamMy, xXapaktepudyrowmnmMmn co-

LepXaHne [aHHbIX peareHToB B NMPOAYBOYHOW BOAE, HampuMep, NMpu BBEAEHUM a30JI0B U

LPpYrMx asoTcofepxallyx BELLEeCTB — COoAepXKaHne asoTa, Npu BBeAEHUN (hOCOpPCoOaepKa-
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LMX BELLEeCTB — cofepxaHne docdopa, Npy BBEAEHUM BELECTB, CoAepXKalLmX MeTanbl —
CyMMapHasa KOHLEHTpaLUs COOTBETCTBYIOLLMX METANNOB. JTU Xe NoKasaTeny AOMKHbI KOH-
TPONMPOBATLCH U B MOANUTOMHON BOAE C LIENbIO ONPEAENEeHNs Macchl 3arpsAsHSIlOLMX Be-
wects, oteoanMbIX NCO B OKpyKatoLLyto cpeay.

Mokasatenun conecopepxaHusi (obLyee conecoaepxaHune, Cyxon ocTaTok, cynbgarsl,
XNOpuAkI, KanbLuu, MarHWn v T. 4.) NPoAyBOYHOW BoAbl B 060POTHBIX cCUCTEMax Bcerga Bbl-
e, Yem B NOANUTOYHOM BOAE, TaK Kak B mpoLecce 3Kcnnyatauum o6opoTHBIX UCnapuTenb-
HbIX CUCTEM MPOUCXOAUT UX KOHUEHTpupoBaHuMe. TeM He MeHee, AaHHble nokasaTenu
He BKMIOYeHb! B NepeyeHb HOPMUPYEMbIX BELLECTB, TaK kak B OOLEM Cny4Yae OHW NocTynaroT
B MCO c noanUTOYHONM BOAON U 3aTeM cOpachIBalOTCS B TOM e KONMUYECTBE C NPOAYBOYHON
BOAON. B cBA3W € 3TMM OrpaHundeHne 1 KOHTponb cbpoca, dakTu4ecku — Bo3Bpara, 3TUX
BELLIECTB B BOAHbIE 06BLEKTLI HeLenecoobpasHo.

B 10 e Bpemsa ansa 06paboTkn UMpKYNALMOHHON BOAbI B OBOPOTHLIX CUCTEMAX MOTYT
NMPUMEHATLCH M3BECTb, CEpPHasa U COMNAHaA KUCMOThbI, APYIMX BELLECTB, KOTOpble BAMSIOT Ha
obLyee conecofepXaHne LUMPKYNALUMOHHBIX U NPoAyBOYHbIX Boa. OaHako pasaenuTs Macchbl
conen, noctynatowmx B MCO ¢ nognutkon 1 C peareHTamu, Ha OCHOBE Pe3ynbTaToB XUMU-
YeCKOro aHanuaa CTOYHbIX BOj, 3aTpyAHUTENBHO. B 3TMX cnyyasix uenecoobpasHo ycTaHas-

nmnBaTh NPefenbHOE KONNYECTBO 3TUX BewecTs, BBoaMMbIX B [CO.
3.6.3 CHMKeHue c6poCcoB B NOBEPXHOCTHLIE BOAHbIE OBGBHEKTLI

MNprMeHsieMble MeToAbl CHWKEHNA COPOCOB 3arpsi3HSIOLMX BELWECTB B NOBEPXHOCT-
Hble BogHble 06bekTbl oT MCO MoryT 6bITh HaNpPaeneHel Ha:

- CHWKEHME Koppo3nmn 060pya0BaHNs CUCTEM OXNaXKAEHUS;

- CHWKEHME yTeuek OXNaxaaeMblxX BELeCTs,

- NMPUMEHEHNs1 MeToR0B 00paboTKV OxnaxparoLen BoAbl, He CBSA3aHHbIE C MPUMEHe-
HWEM peareHToB;

- BbIGOp MEHee 3KOMOrMYECKN ONacHbIX PeareHToR.;

- ONTUMK3ALIMA METOA0B NMPUMEHEHWS PEareHToB.

[anee paHo onmcaHue cneumansHOro noaxoaa Ans Bbibopa Guounaos Ans HOBbIX U
aencteytowmx MCO ([9]). 31oT nopgxon obecneumBaeT y4eT BCcexX BaxHbIX hakTopoB, BhUs-
FOLLMX HA CHUKEHWE COBOKYIMHOMO 1CMonb3oBaHusi buoumaos.

Mpy NpOEKTUPOBAHUN CUCTEMBI OXNEKAEHNS AOIMKHO ObITh MPUHSTO peLleHne o Tune
cucTeMbl oxnaxaeHusa. Ecnn GypeT ucnonbaoBaTtbCs oxnaxpalolas Boja, Heobxoaumo
NPeAyCMOTPETE TEXHUYECKUE PELUEHUsI AN KOHTponsa GuosarpsasHeHuid. Mpu npoekTuposa-

HUN BaXXHO NMpPeaycMOTPETb A0CTAaTOYHO BbICOKME CKOPOCTM NOTOKA BO BCEX YACTAX CUCTEMbI
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N OTCYTCTBUE M3BLITOYHBIX CONPOTUBNEHUIA B TMAPABNINYECKOM TPaKTE. 3TO CHU3UT BO3MOX-
HOCTb OCefaHusi OpraHMaMoB. MNpUMeHeHNe HETOKCUYHBIX MOKPLITUI NMOMOXET fanee cokpa-
TWUTb BO3MOXHOCTU ANSi MPUKPENNEeHUs U paseuTua opraHusmos. CTpykTypa Bogosabopa
AormkHa ObITh paspaboTaHa Takum o6pa3oM, YTOObI MUHMMM3NPOBATL 3axBaT Mycopa 1 BOA-
HbIX OpraHnM3aMoB. ®UMbLTPOBAarbHLIE YCTPOUCTBA U COPOYAEPKMBAIOLUME PELLETKN MOTYT Aa-
nee cokpatuTb 0ObeM 3axBaTbiBaeMbIX Makpo3arpsasHuTenen. BxogHele n pacnpeaenvrerns-
Hble Kamepbl TENNOOOMEHHMKOB MOrMyT ObiTb CAEMNaHbl N3 apMMPOBAaHHbBIX CTEKITOBONOKHOM
nnactMacc. JTOT Matepuan MOXeT Takke NPUMEHATLCA ANA TPybonpoBOAOB U COEAMHEHWIA
B cucteme. Kpome Toro, npy NpoekTMpoBaHUM MoryT ObiTb NpeaycMOTpeHbl OTHOCUTENBHO
MpOCTble METO/bI, TAKWE KaK YCTPOUCTBA ANt XUMUYECKOTO U B1ONOrmyeckoro MOHUTOPUHIA,
U1 LO3UPOBKM (HanpuMep, crneumansHbie CTOMKM A03VPOBaHNS U TOUKU BBOAA peareHToB)
unu B6onee CNoXxHble AN MEXAHWYECKOW OYUCTKW, TaKUe Kak, MUAUAHLIE PELLETKU UMu cu-
CcTeMa LLapMKOBOW OYMCTKN. B HEKOTOPBIX Criyyqasix MOXET MCMONb3oBaTbCA TepMoobpaboTka
N Torga HeT HeobxoammocTn B BuoumaHon obpaboTke. [Ansa npumeHeHUs TepmoobpaboTkn
fomkeH ObiTb paspaboTaH cneuyuanbHbIA KOHTYP B BOLHOM CUCTEME oxnaxzaeHus. Janb-
HeWLIMe BO3MOXHOCTWA ANA ONTUMU3AUUM NOAJODHbI TEM, KOTOpble MPUMEHSIOTCA B Cylle-
CTBYHOLLMX CUCTEMAX.

B cyliecTByioLLEN BOAHON CUCTEME OXIMAKAEHUS BAXHO OnpefenvTs Buapl 6uosa-
rPASHUTENEN U BENMUMHY pucka BunosarpasHeHus. lMNpeanockinka ans 3Toro — afekBaTHbIN
Bronornyeckmin MOHUTOPUHr. MpuumHa npobnembl GruoobpactaHma aorrkHa ObiTb NpoaHanu-
3mpoBaHa. KauecTBo oxnaxkparowen Boabl MOXET ObITb yNyUlleHO NpeiBapUTenbHON NOAro-
TOBKOW BOAbl (Hanpumep, MUKPO- U MakpodunbTpauuen). 3To MOKET YaCTUUHO CHU3UTL
puck BuoobpactaHus, cokpawjas obbeM MOCTynaloWmMX OPraHM3MOB M MUTaTENbHbIX Be-
wects. Ecnm ocHoBHasi npyyMHa yBENUMYEHHOTO BUMONOMMYECKOr0 POCTa — YTEYUKM OXraxaa-
eMbIX BELUeCTB, OHU AOMKHbI ObITb yCTpaHeHbl, Hanpumep, NPUMEHEHWEM MaTepuarnos,
YCTOMYMBBIX MPOTMB KOPPO3UWM WUNM YCTaHOBKOW PE3EpBHbLIX TENNOOOMEHHMKOB, KOTOpble
No3BonsAT 60Mnee YacTyo MeEXaHUYECKYHO YMCTKY U TexHUYeckoe obcnyxunsaHue.

B npsamoToyHbIX cuctemax Gopbba ¢ Makpo3arpsasHeHUAMWU uHorga BeAeTcs npuMe-
HeHvem Tepmudeckonr obpaboTtkn, 6e3 ucnonssosaHusa nectuuugos. Hanbonee yacto npu-
MEHSieMbI NECTULMA — TUMNOXIIOPUT HaTpUst (XJIOPHOBAaTUCTOKUCHLIN HaTpuiA). [lo3vmposaHue
OCYLLECTBNAETCA yAapHO UM HenpepbiBHO. CTparterns AO3UpoBaHUS ANA PerynuposaHusi
MaKpO3arpsisHEHUIA AOMMKHA ObITb NPOMUNAKTUYECKOW, He fonyckan HeobxoaMMOCTU LLIOKO-
BOrO 403MPOBaHWSA MPW BBICOKOM YPOBHE MAKpO3arpA3HEeHWn, 4To TpeOyeT O4eHb BbICOKMX
03 B TEYEHWE ANUTErNbHbIX MEpUOAOB BpemeHW. PekoMeHayeTcs paccMOTpeTb BO3MOX-

HOCTb NPUMEHEHWNA crnocoba LqeneHanpaBneHHoﬁ AO3NPOBKM B MeCTax C BbICOKMM PUCKOM
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3arpsisHeHUs, TakMM Kak BXOA W BbIX04 U3 TennoobmeHHuka. Tak kak koHUeHTpauus Gruoum-
La-OKUCNUTENa B BOAHOW CUCTEME OXNaXAEHWS MOCTEMEHHO yMeHbLUaeTcsd, HeobXxoAMbI
XUMUYECKNE N3MEpeHUs, YTobbl pernctpupoBaTtb 3PMEKTUBHBIN OCTATOUHbIA YPOBEHb MNe-
CTULMAA B KPUTUHECKUX TOYKAX CUCTEMBI OxnaxaeHns. MamepeHne KOHUEHTpaumi nectuum-
[la, OCHOBaHHbIE HA U3MEPEHMUN TOKCUYHOCTH, Takke NoNesHo Ans ontummsauun. KoHTpons
Makpo3arpsi3HEHU JaloT MHGPOPMAaLMIO OTHOCUTENBHO OTCTauBaHWsi U pocTa OpraHu3MoB U
06 acpdexkTMBHOCTU Nporpammbl KOHTpons GuoobpactaHuii. 3Ta nHopmaumsa ABnseTcs cy-
LLIeCTBEHHON Ana NporpamMm ONTUMU3aLuUM NecTuuuaa B NPAMOTOYHBLIX CUCTEMAX, Y KOTOPbIX
€CTb NpoBnemMbl C Makpo3arpA3HEHUAMU.

B oTKpbITbIX 060POTHBIX CUCTEMAaxX MUKPO3arpsi3HEHNEe HamHOro 6oree BaXHO, YEM
Makposarpsi3HeHne. U3aMmepeHuss MUKposarpsi3HeHW AaloT BaXKHYHO WMHGOPMaLmMo OTHOCU-
TENbHO Pa3BUTUS U COCTOSIHUS MUKPOOHOrO HaceneHust B BOAHOM CUCTEME OXIaXAEHUS.
Y106b1 NpesoTBpaTUTL BHOC OPraHM3mMoB M NMUTAaTENbHbLIX BELECTB C OXNaxAarloLwwen Boaon,
BXOZHas BoAa MOXET ObITb NpefBapuTensHO ovuLLeHa (HanpuMmep, MUKpodunsTpauuen nnm
oTCTamBaHnem). BblHeceHHaa cuctema unbTpaumn (HenpepbiBHas uUnbTpauusa Yactm
LUMpKynupytowero obbema Boabl) nomMoraeT ele Gonee cokpatuTe 06bEM OpraHMYecKoro
martepuana B oxnaxaatolen soge. O6vem necrmumaa, Tpebyemoro ansa ycnewHon obpa-
BOTKN, MOXET BbITb TakMM 0OPa3OM COKpaLLEH.

B cuctemax 060pOTHOrO OXNEKAEHUS MCNOMb3YTCA Buoumabli-okucnuTenn n duouu-
Abl-Heokucnutenn. B HugepnaHgax npmbnusmtensHo 90 % 06opoTHbIX cuctem obpabatbl-
BaKOTCHA MMNOXIOPUTOM HaTpusA. Broumael-HeOKMCITENM NCNOMb3YIOTCH, TONMBKO Koraa Guo-
UMABI-OKMCIUTENM He MoryT obecrneunTb [OCTaTouHylo 3awuTy. NS OKUCNUTENbHbIX W
HEeOKUCNUTENbHBLIX BMOLMAOB PEKOMEHAYETCS NMPEPLIBUCTOE UMW YAAPHOE A03NPOBaHUE Ans
TOro, 4YToBbl MUHMMWU3NPOBATL MX UCMOMIb30BaHWE, XOTA B HEKOTOPLIX Cry4asix Npu Henpe-
PbIBHOM [O3MPOBaHUM C HU3KUM YPOBHEM KOHLIEHTPaLMIA MOXET pacxofoBaTbCA MeHbLUE
XMMWUKATOB, YEM MNPV YAAPHOM LO3MPOBEHUW. JTO TAKKE CHWKAET PUCK PasBUTUSA NpuBbIKa-
HUS BOAHBIX OpraHvnamoB. [ns 6uoumnpoB-HeOKCMAGHTOB HEOBXOAUMbI TOYHBIE aHanuTuye-
CKve MeToAbl, YTOObI ONTMMU3NPOBATL MX UCNonb3oBaHne. buonornyeckne meToael ANs ms-
MepeHnsi KoHLeHTpauun uoupnaa B oxnaxaarowen Boae MOryT Tawke ObiTb NONe3HbIMA B
060pOTHBIX cucTEMAX.

Ecnv BoaMOXHO, peKOMEHAYETCS 3aKpbITh UMM COKPaTUTE MPOAYBKY BO BPEMS LLIOKO-
BOro [03VPOBaHNs BMOLMLOB-OKCUAAHTOR M HEOKCUAAHTOB, YTODLI COKpaTuTe COPOCHI ak-
TuBHOro 6uoumaa. 3To 0cobeHHO 3PPEKTUBHO NPU UX BLICOKONM PEaKLMOHHOW CMOCOGHOCTM
nnn cnocoBHOCTY K pasnoxeHuto. [lanee pekomeHayeTcs NoaLep vBaTb B 000POTHON BOS-

HON cucTeMe OXnaxaeHus,, obpaboTaHHOM rMnoxnopuToM, 3HadeHue pH paBHbIM 8-9 ans
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MUHUMU3NPOBAHUA NOTEPL UCMapeHus xnopa B rpaguvpHe. OnbIT nokasan, 410 3To
He 0b6s13aTeNnbHO NPUBOAUT K CHWKEHNIO 3 eKTUBHOCTN Broumaa.

KomBuHupoBaHHOE UCrorib3oBaHWe rmnoxsiopuTta u dpoMuaa MOXET NPUMEHATLCS B
NPECHOBOAHON BOAHOW CUCTEME OXNIaXAEHUSA U B NPAMOTOYHOM BOAHON CUCTEME OXNaxae-
HUS, TaK Kak HEKOTOpble X NOBOYHbIE NPOAYKTbl — BGPOMUPOBaHHbLIE aMUHLI — UMEKT 60-
nee cunbHbIN BUouMAHbLIN 3PdEKT, YEM UX XINOPUPOBAHHBLIE TOMONOTM U OHU BbICTpee pas-
pyLiatotcs.

B 060pOTHBLIX CUCTEMAX C BLICOKMM KaYeCTBOM BOAbl MOXET MPUMEHSTLCA O30HUPO-
BaHve. 34eCb BaXKHO 06paTuTb BHUMAaHWE Ha PUCK KOPPO3nu. Heckonbko OnbITOB NpUMeEHe-
HWUs1 030Ha B EBpone Obinu ycnewHbl. HakoHew, Y®-065ydeHre MOXET Takke NPUMEHSATLCA B
00OpOTHBLIX CUCTEMaxX Kak AONONHUTENbHbIM MeToa. OpHako Tonbko Y®d-obnydyeHue
HEe MOXET YHUUTOXMUTb BUO3arpsisHeHWe, KOTOPOE yXe MMEETCH Ha MOBEPXHOCTAX BOAHON
cuUCTEMbl oxnaxpeHus. [ns 3ddekTMBHOCTM 3TOMy MeTofy Heobxoauma OTHOCUTENbHO
npo3spayHasi oxnaxzgaroLlan Bofa, Tak kak CBeT ofikeH OblTb B COCTOSHUM NPOHUKaTL Yepes
CIov BOAbI.

B pesynbTaTte gaHHbIA NOAXO4 K ONTUMM3ALMWN NpUMeHeHus 6roumaoB MoxeT ObiTb
CYMMUpPOBaH crieayroLmm obpasom:

- Korga BbiGOp TUMA CUCTEMBI OXJI@XLEHWUA BbINONHEH, AOMKHa ObiTb peannsosaHa
CNOXHas cxema UCCrneaoBaHUii ¢ Lienbto Bbibopa 13 cnefyrowmx BapuaHToB, KOTOpbIe ganee
NOBNUSAIOT Ha HeoBxoaANMOCTb 06paboTkn oxnaxaaroLLen Boab!:

- BbIBOp MaTepmanos 1 NOKPbLITUIA TENNOOOMEHHMKOB 1 TPYGONpOBOAOB:

- UCKITOYEHNE B KOHCTPYKLMW CUCTEMbI OXNEKAEHWUS! M3ObITOYHbIX COMPOTUBNEHUN,
WCTOYHMKOB BO3MYLLEHWUS MOTOKa BOAbI, MECT, YAOOHbIX ANS pocTa Makpo3arpssHUTENeEW,
obecneyeHne HeobXxoaNMON CKOPOCTU BOAbI;

- U3y4YeHNe BO3MOXHOCTEN YIyYllEeHUs KauecTBa OXNaKAarolwen BOAbl NMpeaBapu-
TENbHOW NOArOTOBKOM NMOANMUTOYHON BOAbI;

- paccMOTpeHbI BO3MOXHOCTN MEXAHNYECKOW OYNCTKN CUCTEMbI OXNaXKAEHUS;

- anbTepHaTVBHble DU3NYECKME N MexaHudeckne metoabl obpaboTkn MNCO, Hanpw-
Mep, Tennosas o4uctka, YP-obnydeHne, BblHeCeHHasa (bunbTpaumns LMPKYNSLMOHHOW BOAbI.

B 3aBMCMMOCTU OT pesynbTaTta 3TOr0 UCCreLOoBaHWUs BOAHasi CUCTEMAa OXNaXAEHWUS
MOXET BCe elle HyXLaTbCs B OnpedeneHHON 3alumTe OT OTNOXEHUA, KOpPOo3un nnm buosa-
rPASHEHWNIA. DTO 3aBUCKT OT XMMWYECKOTO COCTaBa OXNaxAaroLleln Bofbl, OT crocoba, KoTo-
pbIM CUCTEMA SKCTyaTUpyeTCs, Hanpumep, 3Ha4YeHUA KO3PMULIMEHTOB KOHUEHTpauuu, U
BbIGpPaHHON KOHMUIypaLummn OXnaxAeHUs. FICHO, YTO ANA 3aKpbITOro BO3AYLUHOMO OXNaxne-

HUS WX BO3AYLHbLIX KOHLEHCATOPOB Takas obpaboTka He HyxHa. XMMWUYeckue BellecTBa
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MOryT UCMONb30BaTbCA ANA OYUCTKM OpeOpeHHbIX TPyD, HO OBbIMHO OHa NMPUMMEHSETCS Ha
OCTaHOBNEHHOM 060pyA0BaHUM.

Kak Toneko HeobxoaumocTb B 06paboTke oxnaxaarollen Boabl onpeaeneHa, Heobxo-
IvM BbIBOp KOHKPETHOM mnporpaMMbl 06paboTkm oxnaxparlollen BoAbl, COOTBETCTBYIOLLEN
3akoHogaTenbHbIM TpeboBaHusM. ITn TpeboBaHWUA MOTYT BKIHOYATH:

- 3anpeLLeHre UCMONb30BaHUS OMNpefeneHHbIX BewecTB Ans obpaboTkvm oxnaxaato-
el BoAbl, HAaNPUMEpP, XPOMa, COELMHEHVIN PTYTWU, METANNOOPraHNYECKUX COEANHEHUA, HUT-
puUTOB, MepKanToBEeH3TNa30moB.;

- OrpaHuYeHVe NpMMEHEHNS ONpeAeneHHbIX BELWECTB UMW rPynn BELLECTB (Hanpumep,
umHKa, cocgopa, xnopa, AOX) B CToUHbIX BOgax, onpefenss HopmaTtuebl cbpoca;

- OrpaHNYeHne TOKCUYHOCTM CTOYHBIX BOA,.

Bbibop nobaeok ans 06pabotku oxnaxaarowen Boabl ANs HOBbIX U CyLIECTBYHOLLIMX
CMCTEM B COOTBETCTBMM CO CINEAYHOLLMM NOAXOAOM NMPUBEAET K CHUKEHWIO COPOCOB:

- ycTaHaBnuearoT HeobxoanMocTb B 06paboTke oxnaxkparoLlen Boabl NOCNe TOro, kak
Apyrne usmnyeckne MeToabl O4UCTKU BbINW paccMOTpEHb,

- BblBupatoT TN f06aBoK;

- OL|EHUBAIOT 3KONTOMMYECKUM PUCK BELLIECTB, KOTopble ByayT NpUMeEHEeHbI;

- ECNN BO3MOXHO, NMPUMEHSIIOT BELLECTBA, Y KOTOPLIX Bonee HU3KWA NoTeHuman Bo3-

LeViCTBMSA Ha OKPYXatoLLyo cpey.
3.6.4 CHnxeHue cbpocoB nyteM Bbibopa marepuanoB U koHcTpykuumu NCO

Ansi CHWKeHMA 06bemMoB NPUMEHEHNA 06aBOK B HOBbIX CUCTEMAX OXNEKAEHUS Npu-
MEHSILOT OonpefeneHHble MaTepuanbl U KOHCTPYKUMW. [ns oBopyaoBaHUst CUCTEM OXNaxae-
HWSI UCMOSb3YHOTCA MHOTO pasnuuHbix maTtepuanoB. MocTaBlmkm obopynoBaHs 0BbIMHO
npeanaratot obopynoBaHue, U3roTOBMEHHOE M3 HEKOTOPOrO Aunanas3oHa pasnuyHbiX MeTar-
OB 1 cnnaeo., YToObl 4aTh BO3MOXHOCTL BbIOpaTh Marepuan, NPUrogHbIA Ans XMMUYECKOro
coCTaBa OxnaxAaarLen BoOAb! U YCNoBUA npouecca. BaxKHO yunTbIBaTh, YTO XapakTePUCTUKM
MaTepuvarnoB MoryT ObITb MPOTUBOPEUMBLIMU, YTO YCIIOXHAET BLIOOP Marepuana v BinseT Ha
nporpammy o6paboTki oxnaxzatolien soasl. Hanpumep, matepuan ¢ NOHKEHHON KOPPO3U-
OHHOCTBIO MOXET UMETb OHOBPEMEHHO Gonee BbICOKYIO YYBCTBUTENLHOCTL K BrosarpsasHe-
HUHO.

Hapnexallee pacnonoxeHne n KOHCTPYKUMS CUCTEMBI OXNaXAEHUSA MOTYT BIUSATL Ha
HeobxoanMocTb B AobaBkax kK oxnaxgarwen soge. Bo BpeMa MoHTaka Heobxoammo nsbe-
raTb HEHYXXHbIX BBLICTYMOB, @ Takke Pe3kMX U3MEHEHWUI B HanNpaBneHUM NOTOKOB BOAbI. JTO

Bbl3biBaeT TypOynmnaaumio NOTOKa, KOTOPas YCUITMBAET KOPPO3VOHHBIE MPOLIECCHI, OCaXAE-
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HWe, Hanpumep, MUAWIA. JKChnyaTauusi CUCTEMbI C aflEeKBaTHON MWHUMAanbHON CKOPOCTLIO
noToka BOAbl HE TOMbKO MNOAAEPKMBAET HeOBXOAMMYIO MNPOU3BOAUTENBHOCTE CUCTEMDI
OXN@KAEHNA, HO TaKKe N COKpaLLaeT HaKOMMEHNe MakpOo3arps3HEHUA 1 KOPPO3uio MaTepua-
10B.

MpyMeHsieMble NOKPLITUSE U KPacku MPEnsTCTBYIOT (PUKCALMU OpraHM3MOB, CHUXKAKOT
TpeHue BOAbl U oBnerdyaroT YMCTKY CUCTEM. IOTK NMpeaoxpaHsiowme oT obpacTaHus Kpacku
He AOIDKHbI COAepaTh TOKCUYHbIE BeLLecTBa. BofoCTOMKOCTb M LieHa BapbupyoTCS U 3aBu-
CAT OT pasMepa CUCTEMbl OXNIKAEHUS WU ycrnoBuA. Hanpumep, opraHudeckue MoKpbITUs
HaHOCATCA B OTHOCUTENbHO HEBOMbLUMX YCTAHOBKAX OXNaXAEHUS MOCPeCTBOM TEMMoBOro
OTBEPXAEHWA HA NOBEPXHOCTM. JTO MOPOLLKOBLIE MOKPLITUS, KOTOPbIE MOMYT MUCMOMNbL30BaTh-
Csl BO BNaXXHOW Cpefe, He CoAepKaT TOKCUYHbIX BELLECTB, HE MUCMONb3yloT PacTBOPUTENEN,

KOPPO3VOHHOCTOMKNE, B UTOrE CYLLIECTBEHHO NPOAEBAIOT XU3Hb 060PYAOBaHUS.

3.6.5 NMpumeHeHne [ONONHUTENBLHLIX U anbTepPHaTUBHLIX METOAOB 06paboTKn

oxnaxaawllen Boabl

Mo pesyneTatam onpoca Obinv NonydeHbl CBEAEHNSA O MeToaax obpaboTkm cuctem
OXNaXAEHWS, KOTOPbIE NPUBOAST K CHWKEHWMIO NOTPebHOCTU B ee xumudeckon obpaboTke n

NPUMEHEHNN peareHToB, MPUMEHSEMBbIX POCCUMCKUMM NpeanpuaTimm (Tabnuua 3.14).

Tabnuya 3.30 — MeToabl o6pabotku MCO, cHuxaowme NOTpebHOCTL B peareHTHol obpaboTke

LIMPKYNSALWOHHON BOAbI

o6opoTHas
HaumeHosaHue metona o6paboTtkm NpPAMOTOYHAs BO3AYLUHAA
BOAHaA
MexaHn4eckas o4ncTka Ha OCTaHOBNEHHOM 060- 5 4 -
pyLoBaHUN
MoBbIlEeHME TemnepaTypbl OXNaXaaroLen Boab! - 1 -
KncnoTtHas npombiBka Ha 0OCTaHOBNEHHOM 060py- - 2 -
JoBaHuK
OumcTka TennoobMeHHNKOB BOAOW BbICOKOrO 2 1 -
JasrneHuns
LLlaprkosas o4mcTka 4 7 -
Tepmuyeckas YMCTKa Ha OCTAHOBNEHHOM 0BOpYy- 2 2 -
[LOBaHWK (TEpPMOCYLLIKa)
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o6opoTHas
HaumeHoBaHne metoga o6paboTku NpAMOTOYHas BO3gYyLUHaA
BOAHas

MpombiBKa pagnaTopos BOAOW UMM MbISTbHBIM - - 2
(MOHOLLMM) PacTBOPOM (B 3aBUCUMOCTU OT CTene-
HW 3arpsi3HEHNs) C MCMONBL30BaHNEM cneLanb-

HOW YCTaHOBKM

Kpome Toro, B cnpasoyHuke ([9]) coobLiaeTca © NPpUMEHEHUN eBpOomnenckuMmM npea-
MPUATUAMU CriefyoLmx METOLOB:

- OYMCTKa U NOATrOTOBKA NOANUTOYHOW BOAbI;

- MexaHun4yeckas ouncTka paboTatowero obopyanosaHus MCO;

- MeXaHn4yeckas 04MCTKa OCTaHOBIEHHOrO 0B0pyAOBaHUS;

- TEPMUYECKAS OUNCTKE;

- NPYMEHEHNE crneupmanbHbIX NMOKPbITUMA ANs 060pyAoBaHuUS,

- yneTpaduronetosoe (YP) obnyyeHne, 030HUMpPOBaHWE BOAbI C LEnbo ee obes3apa-
XuBaHus,

- YNbTPa3ByKOBbIE TEXHONOTUM.

Llene Bcex nepeyvcrneHHbIX METOLOB COCTOMT B TOM, 4TOObI ynyuwmTe 6uonorude-
CKOE KayeCTBO OXNaxAaaroLler BoAbl U COXPaHUTb MOBEPXHOCTU SMEMEHTOB CUCTEM OXxna-
XaeHus (TpybonpoBsofoB U TEMN00OMEHHMKOB) YMCTBIMU HACKOIIBKO 3TO BO3MOXHO, CO3/a-
Bas B CUCTEMe BHYTPEHHIOIO cpeay, koTopas OyaeT npensaTcTBOBaTh 3arpasHeHuaMm. Heko-
TOpbIE U3 3TUX METOAOB HE MMEIOT OBLLEro NPUMEHEHMSA UM BCE eLLE NCCneayrTcs. JKomo-
rMyeckne BbiroAbl OT UX NPUMEHEHNS A0JTKHbI ObiTb cbanaHcupoBaHbl CO CHKEHNEM 00be-
MOB MPUMEHEHNA XMMUYECKUX BellecTB. Hanpumep, Y®-o6nyyeHve HyxaaeTca B OTHOCK-
TenbHO MPO3payHbIi BOAE, O30HMPOBaHUE U YNbTPa3ByKOBas TEXHOMOMS HY)XXAAKTCA B A0-
NONHWUTENBHOM MOABOAE 3HEPTUM.

B cootBeTCTBMU C ([48]) Cnocob TEpMUYECKON OYUCTKU TEMNOOOMEHHMKOB 3aKIoYaeT-
CAl B TOM, YTO Npuv NOBbIWEHUN TemnepaTtypbl cTeHok Tpybok ao 50 °C — 55 °C opraHunde-
CKME N UINCTbIE OTNOXEHNS BbICbIXAIOT, PACTPECKMBAKOTCA U OTCNanBaroTCsl OT CTEHOK TPy-
Ook. [1na ycKOpeHus npouecca CyLwKn 1 yAaneHUsi OTCNOMBLUMXCS OTIIOKEHUIA Yepes TpyGKu
TennoobMeHH1Ka C NOMOLLbIO BEHTUINSITOpa NPOoAYBaeTCsA BO3AyX, OObIYHO NpeaBapuUTensHO
noaorpeTLIn B kanopudepe.

Ha T3C TepMuyeckas ouncTka NpoOU3BOAUTCS MPU NMOOYEPEAHOM OTKITHOHEHUI MOJIO-
BVH KOHAEHcaTopa no BoAe NpU OfHOBPEMEHHOM CHWKEHUM SMEKTPUHECKON Harpy3kn Takum

obpasom, 4ToBbl TEMNEpaTypa B BbIXNONHOM naTpybke He npesbiwana 55 °C. B ounwaemyro
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MonoBMHY KOHAEHcaTopa npekpaljaeTca nojgada Bopabl. BCkpbiBalOTCH NOKM CO CTOPOHBI
BXO/1a 1 BbIXOAa BOAbI, OYMLLAIOTCA OT Mycopa (LLenbl, pbibbl, pakyLwlek u T. n.) Tpy6Hble aoc-
KW, 3aKpbIBalOTCA 3a4BWKKN HA NTMHUKM OTCOCa BO3ayxa. Ha nrnowaake nepes KOHAEHCATOPOM
yCTaHaBNMBaETCA BEHTUNATOP, HaMOPHbIN NaTpybok KOTOPOro COEAMHSAETCHA C OAHVMM WUnn
ZBYMSI NIOKaMW KPbILLKY KOHAEHCAaTopa Co CTOPOHbI NOABOAA BOAbI. BkrovaeTcs BeHTUNATOP
1 kanopudep 1 Yepes Tpybky KOHAEHCaTOpa NpoayBaeTca NoAorpeTbin Bo3ayx. Cylwwka Tpy-
6ok koHaeHcaTopoB npogomkaeTca 4-8 4, a npu HeobxoanmocTtn u Gonee. MNpogomxutens-
HOCTb CYLUKW ONpeAensieTCcs TOMNMWMHOW U XapakTepoM OTIIOXKEHWIA 1 TEMNEPATYPOn BO3AYXa,
MOCTynaroLero B KoHaeHcaTop. Nocne okoHYaHUS CYLLUKM 3aKpbIBAKOTCS NMHOKW KPbILLKMA KOH-
JeHcaTtopa U OH BKkIoyaeTcs B paboty. OTNoXeHUs!, BbIHECEHHBIE BO3AYXOM B BOASIHbIE Ka-
Mepbl, yAansoTCA C BOAOW NPpU BKIOYEHNM NONMOBWHBLI KOHAEHCATOPa B paboTy.

Pa3sHOBMAHOCTLIO TEPMUYECKON CYLLIKW SIBMAETCH BakyymHas cywka. CylHOCTb MeTo-
[la 3aKrni4aeTca B TOM, YTO B BOASIHOM MPOCTPaHCTBE KOHAEHCaTopa CO3AaeTcs BakyyMm Ha
40-150 mm BogA. cT Gonee rnybokui, Yem B nNapoBOM NpocTpaHcTBe. B npouecce cywikn
CNnov ocagka YnnoTHSEeTCS, pa3spbiBaeTCA Ha Menkue 4delynku u otcnamsaetcs. Npouecc
CYLLIKM NMPONCXOAUT NpW NapaMeTpax, COOTBETCTBYIOLUMX KUMEHWIO, OTNOXEHNS BbICLIXAOT A0
BNaXHOCTN 3 % — 5 %. MNpwn BKMNtoueHUM KoHAEHcaTopa B paboTy Yelynku CMbIBaOTCA Lp-
KYNALMOHHON BOAOW. JNUTENbHOCTL BaKyyMHOMW CYLLUKM OfHOW NOMNOBUHBLI KOHAEHcaTopa Cco-
craBnser 1-2 u.

MexaHuyeckas oumcTka TEennoOOMEHHMKOB MPOWM3BOAMTCS LUETUHUCTBIMU epLuamu,
YKPEMMeHHbIMM Ha AMMHHBIX LLOMMONax WU NpUBOAMMBIX B AEUCTBME BPYYHYH UMM C NOMO-
L MEXaHUYECKMX, BNEKTPUYECKMX, MMAPABNIMYECKUX UM MHEBMATUYECKUX YCTPOUCTB pas-
JIMYHOTO TWMa; PE3VHOBBIMU LIMAMHAPUKAMU UMW MOPLUEHbKaMW, MPOTanKMBaeMbIMK Yepes
Tpy6Ky LLOMMNOMamu; BOLOW UMM BO3AYXOM MOA AaBIIEHMEM C MOMOLLLK MUCTONETOB pasnny-
HOW KOHCTPYKLMW WUIM APYrMX YCTPOWCTB, CTpyel BOAbI Mo OonbluvM LaBrneHWeM U B OT-
[enbHbIX Cny4Yasx C MpUMECbio Mecka, 30mbl, Bo3ayxa M T. 4. OuncTka BbICOKOHaAMOPHOW
YCTaHOBKOW BeAeTCs C faBneHnem pabodein Bogbl 400-500 Krc/cM2, moaToMy oHa NpoBoANT-
€A cneumnansHo 0byYeHHBIM MEPCOHANoM, Kak NpaBuno, CreLmuannanpoBaHHbIX OpraHM3aLyi.

XvmMudecknii cnocob 0YMCTKM TEMNOOBMEHHUKOB B OCTAHOBIEHHOM COCTOAHWM MPU-
MEHSEeTCH MPN HeaMPEKTUBHOCTA WM HEBOZMOXHOCTU MPUMEHEHUS MEXaHNYECKMX METO-
nos. Mpn xummyeckom crnocoBe ouncTkM Gonbluoe BHYMaHWE YAENSeTCA PaBHOMEPHOMY
pacTBOPEHUIO OTNOXEHWUIA, JOCTUraeMoMy OTCYTCTBMEM NeHO0GpPasoBaHNsA, 1 MUHUMaNbHOM

noTepe mMeTanna TennooBMeHHbIX NOBEPXHOCTEN.
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B HacTosee BpeMs AN OYMCTKU TENNOOOMEHHNKOB NMPUMEHSIIOTCS Cneayrolme Mo-
oLpMe BeLecTsa;

- BOAHbIA KOHAEHCaT HWU3KOMOMEKYNsIPHbIX opraHudeckmx kucnoT (BK HMK), npea-
crasnsaowmn cobort 25—-35%-Hy0 cMecb MypaBbWUHOW, YKCYCHOW, MPOMMHOBOW, BanepuaHo-
BOW, MaCnsiHOM U KanpoOHOBOW KUCIOT, a Takke KOHLIEHTPaT HU3KOMOMEeKynspHeix kucnoT (K
HMK), 1. €. 75%-Hasa cmecb aTnx kucnot. BK HMK 1 K HMK sBnsitoTcs 0TX040M Npou3Boa-
CTBa CUHTETUYECKUX KUPHBIX KUCNOT. OQumcTka Npom3BoanTca 5—7%-HbIM PacTBOPOM C UHMU-
Butopamun kopposun: N-2-B unm U-1-E B konunyectee 0,2 % — 0,5 % B NPOMBLIBOYHOM pac-
TBope; cmeckb 0,1 % KN-1 ¢ 0,05 % tnypama nnm 0,1 % OM7 (OMN10, KN-1) ¢ 0,02 % kantak-
ca;

- TEXHMYECKas ConaHas kucnota, nHrmbmposanHas B-2 nnn bM-5, 2-5%-Has ¢ pobae-
KOV 4Ns NeHoraweHs BOAHOro koHaeHcara n3 pacdeta 0,35 kr (100%-Horo) Ha 1 Kr Hakunm
UNN CUHTETUYECKMX XUPHBIX knenoT (CXKK) dpakuymm C5-C6 B konmuectee 0,15 % — 0,25 %
no obbemy. B kayecTBe LOMONHUTENBHBLIX WUHIMOUTOPOB MOFYT ObiTb MCMNONL3OBaHbLI: TWO-
cynbdaT HaTpus B Konmdectse 4-5r Ha 1 r-uoH xenesa u meau; 0,3-0,5%-Hen N-2-B nnu
WN-1-E; TMIOMO4YEBMHA C rTMAPOKCUNaMMHOM MO 2 T Ha 1 I-MOH Xernesa U Meau; CMecb katanuHa
n Tuypama B KonmyecTteax cootseTctBeHHO 0,1 1 0,05 % B NpOMbIBOYHOM pacTBope; poaa-
HUCTBIA aMMOHWA B konmyecTee 0,1 % B NPOMbIBOYHOM PacTBOpPE, CMECb POAAHUCTOrO am-
MOHMSA € TMOMoYeBMHOM Nno 0,05 % kaxxaoro KOMMNOHEHTA B NPOMBLIBOYHOM PacTBOpPE; CMECh
0,1 % — 0,2 % KN-1 ¢ 0,02 % kanTakca.

KonunuectBo peareHToB, HEO6X0AMMOE AN XUMUHECKON OYUCTKU, paccHUTbiBaeTCs No
KOMUYECTBY UMEIOLLIECA B HEM HAKuUM.

®urHaHcoBbIe 3aTpaTbl MOTYT BapbUpPOBATLCA B 3aBUCUMOCTW OT pa3Mepa CUCTEMBI U
KONMM4ecTBa O4HOBPEMEHHO NMPUMEHAEMbIX METOAOB.

PunbTpaUMsa NOANUTOYHOW BOAbI OBOPOTHBIX CUCTEM W LMPKYNALMOHHON BOAbLI Nps-
MOTOYHBIX CUCTEM C LIENbIO 3aAEPKKN Mycopa NPUMEHAETCA NOBCEMECTHO Npu 3abope BoAb!
N3 NMOBEPXHOCTHBIX BOAHbIX 00bEKTOB. [ANs 3TOro MCNONb3yKTCSH HEMOABWKHBIE PELLETKM U
BpaLLaLWMNXCA CETOK ANA Mycopa, Mycopo3sagepXusaroe hunbTpbl C SYerkammn pasnmy-
Horo paamepa.

OuncTka KoHAEeHCATOPOB 3MaCTUYHBIMU WapWKamn U3 ryGyaTolr peauHbl IBNSETCA OA-
HUM 13 Hanbornee LIMPOKO NPUMEHAEMbIM METOAOM NOAAEPXKAHWUSA B YUCTOTE MOBEPXHOCTU
OXNaXAEeHWs TpybuaTbix TENNOOOMEHHWNKOB U KOHAEHcaTopoB B sHepreTuke. Lllapuku ava-
mMeTpoM Ha 1,0-1,5 mm Bonblue anameTpa oumwaemblx TPyOOK Npy NPOXoXKAEHUM MO HAM 3a
CYET MIMOTHOro NPUMeraHns K CTeHKam MpensaTCTBYOT HaKOMNeHUs BUonornyeckux, MexaHu-

YECKMX U COMEBBLIX OTNOXEHUNA.
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Cucrema wapukoson ounctkn (CLLO) cocTouT ua pmnbTpa npeaBaputensHON 04nCT-
KM, OYMLLaIOLLErO BOAY OT KPYMHOrO Mycopa, Hacoca OTMbIBKM (bMNnbTpa, Lapukoynaesnmea-
IOLLIEro YCTPOWCTBA, NpeaHa3HayeHHoro Ans cbopa v Bo3BpalleHns LapukoB B LMK, Hacoca
AN UMPKYNSILUK LIAPWKOB, 3arpy304HON Kamepbl ANsl BBEAEHUS WAPUKOB B KOHTYP LMPKY-
nauuu, a Takke ans cbopa n yaaneHus otpaboTaBLUMX LLIAPWKOB, TPAaHCMOPTHBIX Tpybonpo-
BOAOB LMPKYISILMKU LUAPVKOB C SNEKTpUMUMPOBaHHOM apMaTypoil U CpeacTs aBToMaTnsa-

umm cuctembl. MprHuymnuansHas cxema CLUO nokasaHa Ha pycyHke

vz

PucyHok 3.1 — MpuHUMnuanbHas cxeMa CUCTEMb LLIAPUKOBOW OMUCTKM KOHAEeHcaTopa:

1 — KOHZeHcaTop; 2 1 3 — HarnopHbIA U CIIMBHOW LMPKYNSLMOHHbIE BogoBOAbI; 4 —
hUNLTP NpeaBapuTENbHON OYUCTKM; 5 — LuapuKoynaBnuBaroLLee YCTPOMCTBO; 6 — 3arpy-
304Haa kamepa; 7 — HacoC MPOMbIBKM UnbTPa NpeaBapuUTeNibHON OYMCTKM; 8 — Hacoc

UMpKynsauum wapwkos; | v Il — nogeoa v cnne LMpKynsumMoHHon Bogsl; |l — nogaya Bogbl Ha
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OTMbIBKY hvnbTpa npeaBaputenibHoM oYmcTkn; IV — cOpoc 3arpsisaHeHHOW BOAb! M3 OUnb-
Tpa; V — KOHTYP LMpKynsumm wapmvkos; VI — onopoxxHeHe 3arpy304HON Kamepbi.

B EBponie, kpome TOro, Ans npefoTBpalleHns oOpacTaHus NpPOMBbILLIEHHBIX CUCTEM
[AOCTaTOYHO YaCTO MCMONb3YHOTCA CNeayoLWmMe MeToabl:

- NOJAEPXKaHNE [OCTATOYHO BbICOKMX CKOPOCTEN BOAbl, YTOObI u3bexarts ukcaumm
OpraHnyecknx opraHnamMoB (> 2 M/C), 8Ta pekoMeHAaumsa B HacTosiee BpeMs NpUMeEHsaeTcs
OYeHb LUMPOKO;

- HETOKCUYHBIE MOKPbITUS U KPackW, KOTOpbIE YCIIOXHSIOT (UKCALUIO OpraHnM3MoB,
YNyYLIaIoT BIMSHWE CKOPOCTU NOTOKA U 06nervyarT O4YUCTKY; OAHAKO0, 3TW NOKPLITUS 4OPOrv U
OOITKHbI BOCCTAHAaBNMBATLCS KaXkable 4-5 ner.

WHorpa ncnonb3syeTcsa ycTaHoBKa cneumarbHbIX MPOTUBOMUANMAHBIX (hUNbTPOB.

Pusnyeckne MeTofbl MOryT NPUMEHATLCA U 451 MOPCKOW U AN NMPECHOW BOAbI.

NmeeTcs HecKonbKO CnydaeB MpUMEHeHWs oBnyyeHus Bofbl YNbTPaduoneToBbIM
ceToM (YP-0bnyyeHue).

B TexHuuyeckon nutepatype nMmeeTcs Hdopmaums ob ycrelHOM NPpUMEHEeHUN Ha He-
CKOMBKMX XMMUYECKUX U HePTEXUMUYECKMX POCCUMCKMX Mpeanpustusix (KasaHboprcuHTes,
Jlykonn-NepmHedpTeoprcuHTes, AKPOH, MockoBckui HM3, NyKOW-
MepmHedTerasnepepabortka 1 gp.), @ TaKke AecATkax 3apybekHbIX MPOMbILLMEHHbIX Npes-
MPUSTUAX PE3NNYHBIX OTPacnen, TEXHOMOMU KaTtanuTnyieckoro obeasapaxuBaHsa LMpKyns-
LIMOHHOM BOAbI BOAHBIX OB0POTHBIX CUCTEM OXMaXKaeHUSI.

CyTb TexHonorvm 3akrnovaeTcs B criegytowieM. B notok oxnaxaatolien BoAbl nome-
LaeTcs siverika C MeTannmMyeckum (HaHocTpykTypupoeaHHbii Cr-Ni-Fe cnnas) Hepacxoaye-
MbIM KatanuMsaTtopoM, Ctofa Xe A03NPYETCsl peareHT, OCHOBA KOTOPOro — crabunmnsmpoBaH-
Helh 30 %-1 pacTteop nepekucu Bogopoga H202. MNpu B3aMMOAEUCTBUM C KaranmsaTopoMm
MOIeKynbl Nepekncyu BOAOPOLa 3a CHET Mepexoda 3SrEKTPOHOB aKTUBMPYHOTCS, a cama no-
BEPXHOCTb KaTanmaaTtopa npuobpeTaeT NonoXuTensHei 3apag. Mmerowme cnabbin otpuua-
TeNbHbIA 3aPAa KNETKU MUKPOOPraHW3MOB B TEYEHWE CEKyHAbI MPUTAMMBAIOTCS K NOBEPXHO-
CTW KaTanuaaTopa, rae noj BO3AENCTBUEM aKTMBHbLIX BbICOKOPEaKLMOHHOCNOCOBHbBIX More-
Kyn Nepekncyn Bofopoaa KNeTouHble MembpaHbl MUKPOOPraHM3MOB paspyLualoTcs, Bcnea-
CTBMWE Yero KNeTKM MUKPOOPraHN3MOB NMOSHOCTBIO AECTPYKTYPUPYHOTCA U OKUCHSIOTCS.

B pesynbTarte 3TMx peakumii B Boge 00pasyroTCsi MOBEPXHOCTHO-aKTVMBHbIE BELLECTBa
Buonoruyeckoro npoucxoxaeHust (6uollAB), koTopble, B oTnMuMe OT cuHTeTMdeckux MAB
(CMAB), HeToKCWYHbI, MPOSIBASIOT CBOK aKTMBHOCTb Ha MOBEPXHOCTW pasgena das Xug-
KOCTb/TBEPAOE TENO M ManoakTUBHbI Ha pasaene a3 XnakocTb/ras, T. e. He 00pPasytoT NeHs!

M No CBOENn CTPYKTYype O4YeHb CXOXW C MeM6paHaMI/I KNeTOK MUKPOOPraHnM3mMoB, MOCKOIIbKY
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ABMAOTCA npogykTamu ux pacnaga. lNpoasurasce ¢ notokom Boabl, 6MOIMAB oTwennsioT
COEAVHEHHbIE C METannMYeCcKMMM U APYrMMA NOBEPXHOCTAMU Crion BMooTnoxeHun (buo-
MIEHOK), YTO BbI3biBAET rMbenb BHYTPEHHE aHaspobHom 4acTu buocnosi. Takum o6pasom,
MOCTEMNEHHO MPOMCXOAUT MOSHAs OYNCTKa NOBEPXHOCTU 06opyaoBaHns u Tpybonposoaos OT
OrooTnoxeHmn. CoobatoT, YTO B pesynbTare NPUMEHEHUS KaTtanuTndeckoro obessapaxu-
BaHWSA NMPOUCXOAUT OYMCTKA HE TOMbKO FPajiMpeH, HO N BCEX 3NIEMEHTOB OXNaKAatoLWen cu-
CTeMbl (opocuTenen, TpybonpoBoAoB, TENNOOOMEHHVKOB U T. 4.) N NpensATcTByoT obpaso-
BaHWMIO HOBLIX crnoes BuoobpacTtaHuii, a Takke npeaoTepaljaeTca obpasoBaHue HOBbIX CNo-
eB OnooBpacrtanunii (BuonneHok).

Pa3paboTunkn TEXHONOrMM OTMEYaloT Crieaylolme NPenMyLLECTBa KaTanmuTmyeckoro
o6e33apaxmBaHns, NOATBEPKAEHHBIE OMbITOM €ro NPUMEHEHWS, NO CPaBHEHMIO C APYrYMM
NPUMEHSIEMbIMU METOAAMM:

- YHUUTOXEHNe Bro3arpssHuTenen He Tomnbko B 06beme BoAbl, HO U TPYAHOAOCTYMHOM
AN ApyrMx MeToaos GruonneHku;

- B MCO He BHOCSTCA COMU 1 ranoreHnpon3BoAHbIE BELLECTBA;

- HE3aBUCUMOCTL 3pheKTUBHOCTM obessapaxusaHns oT pH u KoHUeHTpauum HedTe-
MPOAYKTOB B OXNaXAatoLLen BOAE;

- 33 CYET MPUMEHEHMS HEPacXoAyeMOro Katanusaropa (peanbHbii CPOK COXpaHEeHUs
aKTMBHOCTW KaTanuaaTtopa cocTtaensieT He meHee 10 neT) CylecTBEHHO CHWKaeTca macca
npumeHsiemoro pearenta (B 15-20 pas);

- 3@ CYET YHUUTOXEHMA BMOMNEHKN CYLLIECTBEHHO CHWKATCH MHTEHCMBHOCTBL KOpPO3u-
OHHbIX MPOLIECCOB, YBENMYMBAETCH CPOK Cryxbbl 060pyL0oBaHMS, ynyJlliaeTcs TENNOOOMEH.

TexHonorusi COBMeCcTMa CO BCEMU MPUMEHSIEMBIMU MHIIMBUTOpaMK KOppo3un U OT-
noxeHus conen. Mo ceeaeHNsIM pas3paboTymKka TEXHONMOMMM 3KOHOMUYECKUE MoKasaTenn ee
BHEAPEHUS N NMPUMEHEHWNS CPaBHMMbI C MOKa3aTENsSMU anbTepPHATUBHBLIX TEXHONorni obes-

3apaxXuBaHNs OXnaxaaroLen Boabl.
3.6.6 OnTMMKM3auma MeToaoB O6pPaGOTKU LIMPKYISLMOHHON BOAbI

OnTMMM3aums MeToaoB MCMosb3oBaHNS OOOaBOK K OXNaxaarowen Boge O3HadaeT
BbIBOp afeKkBaTHOro pexuma 4O3UPOBKU U MOHWUTOPUHIa BAWSHWS NporpaMmbl 06paboTku
BOAbl Ha cOPOCHI B MOBEPXHOCTHbIN BOAHLIA OOBEKT N Ha 3EKTUBHOCTL PaboTbl CUCTEMBI
oxnaxaeHus (3dpdeKTUBHOCTL Tennonepeaayy U HaAEXHOCTb CUCTEMbI).

BeiBop pexvma [O3MPOBKM LOMKEH CTPEMUTBCA K JOCTWKEHUIO HEOOXOAUMOWM KOH-
LieHTpauUum B HyxHoe Bpemsi Be3 CHKEHUS 3MEKTUBHOCTU CUCTEMbI oxnaxaeHusi. CHu-

XEHHan AO3NPOBKa MOXET BbI3BaTb KOPPO3UIO UM OTIIOXKEHUS U CHIDKEHNE 3PEKTUBHOCTU
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CUCTEeMbI OXnaKaeHWa, YTo, B CBOKO oYepenb, NPUBOAUT K KOCBEHHbBIM 3KOIOrMYeCcKMM BInnA-
HWSIM, NEPEAO3NPOBKa XMMUYECKOrO BELLECTBA MOXET MPUBECTU K 3arpA3HEHUIO NOBEPXHO-
cTen TennoobMeHa, 6onee BbICOKMM YPOBHSIM COPOCOB B OKpyXatoLLyto cpeny 1 6onee Bbl-
COKMM 3aTtparam Ha o6paboTky.

LieneHanpasneHHan 4O3MpOBKa, OCHOBaHHas Ha aHanu3e kayecTBa OXNadkharoLlen
BOAbI, CTPEMUTCA MOAAEPXKMBATE MWHUMAmbHbI HEOBXOANMbBIN YPOBEHb KOHLEHTpauuu,
ofecneymBaroLM MOCTOAHHYIO 3alMTy OT 3arpasHeHun. MsberaroT 4pesmepHO BbICOKMX
YPOBHEWN KOHLIEHTPaLIMK, CHWKaA TakuM 0BpaszoM cOpOChl B OKPYKAIOLLYIO Cpeay W 3aTparthl
Ha npuobpeTeHne peareHToB. Mo3TOMy NpaBuIbHO paspaboTaHHbIe PEXMMbI LO3VMPOBKN CO-
KpaLaroT HeobxoamMble 06bemMbl 40BaBOK M MOTYT ObITb 3KOHOMUYECKM 3PP EKTUBHBIMM.

Ons nognepxaHus aOEeKTUBHOCTM NPMMEHsieMoro obpaboTkM LMPKYNSLUMOHHOM BO-
Abl BEXKHO OpraHn3oBaTb NPOU3BOACTBEHHbIN KOHTPOb cocTosHusA MNCO. Ero obvem onpe-

aensetcsa koHeTpykumen NMCO n npumeHsembiMn MeTogammn 06paboTkm BOABI.
3.7 BbI6poChI 3arpA3HAOWUNX BelecTB B aTMocdepy

Ons uenen naeHtudukaumm HAOT cucTeM oxnaxAeHUs BaXHO YYUTbIBaTb NPSMble U
KOCBEHHbIE BbIOPOCHI 3arpA3HSOWLMX BELLECTB B aTMOCdepy, CBSA3aHHbIE C SKCnnyaTaumen
MCO. Mpsamsie Bbidpock! MCO cBA3aHbl C BO3MOXHBIM MOCTYMNNEHUEM B aTMocdepy 3Koro-
TMYECKM OMNacHbIX BELLECTB, COAEPXKALLMXCH B LIMPKYNSLMOHHOW BOAE W MOCTYNaloWmUX B art-
Mocdepy vepes rpagupHN. KocBeHHble BbIGPOCHI — 3TO A0MOMHUTENbHBIE BLIOPOCHI OT Npo-
W3BOLCTBEHHOIO MpoLecca, CBs3aHHble ¢ HEJOCTaTOYHON 3(EKTUBHOCTLIO paboThbl cucTe-
Mbl oxnaxzaeHusi. OHW BO3HMKAKOT BCMEACTBUE TOrO, UTO HEAOCTATOK OXNKAEHUS MOXET
NMPUBOAMUTL K YBEIIMYEHMIO NMOTPEBNEHNS ChIPbS UMM SHEPrETUYECKUX PECYPCOB U, B PE3yrib-

Tare, K yBENMUEHNIO 06LEMOB BbIGPOCOB 3arps3HSIIOLLMX BELLECTB B aTMocdepy.
3.7.1 O6bembl BbIGpocOB B atmoctepy

B cpaBHeHUM ¢ BbIOpOCaMK 3arpAsHAOWMX BELECTB B aTtMocdepy oxnaxaaembiMm
TEXHONOTMYECKUMIN ycTaHoBKamu BbIGpockl MNMCO, kak npaBuno, OTHOCUTENbHO HEBENMUKU.
Kpome Toro, sarpsisHstowme Bewectea o1 NMNCO noctynaoT atmocdepy B OCHOBHOM C Ka-
nenbHOW Brarow, BblOpacbiBa&MOW BOAHBIMW TPaavpHAMK, KOTopasi AOCTaTouHO ObICcTpo
ocefaeT Ha no4vsy unu ucnapsetcs. MNoatoMy obnacte BNMAHUS KanenbHbiX BbIOGpOCOB OT
rpagvpeH Heeenuka. 3oHa BbINAAEHWUSA KanernbHOW BriarM Ha MOBEPXHOCTU 3EeMIA MMeEeT
hopMy annunca ¢ GONbLUIOW OCbI, NPOXOAALLEN Yepe3 LEHTP rpaavpHU B HanpasreHun

BeTpa. Hamborbluash MHTEHCUBHOCTb BbINAAEHMS Karnesnb Ha MOBEPXHOCTb 3eMNn B 3TOM
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30HEe HaxoauTcs Ha BonbLUOM OCK 3MNUNCa Ha PACCTOSIHMN NPYMEPHO ABYX BbICOT rPaaUpHW.
Ha pacctosiHum 5-6 BbICOT GallHN UHTEHCUBHOCTbL BbINaAeHWs Bnark CHUXKaeTcs NpUMepPHO
B 10 pas. Paamep 30HbI BbiNafeHNs KanenbHOW Bnary 3aBUCUT OT BbICOThI FPagupHn, CKOpo-
CTV BeTpa, CTeneHn TypOyneHTHOCTU BO3yXa B NPU3EMHOM Croe, KOHLUEHTpaumum 1 KpymnHo-
CTV Kanenb, a Takke 0T TEMNepaTypbl U BNaXXHOCTN aTMOCHEPHOro BO3ayxa.

B npouecce cbopa aaHHbIX N0 NpuMeHseMeiM B Poccuinckon defepauyumn cucremam
OXNaXkaeHUs CBefeHUA O npsMbIX Bblibpocax 3arpsisHslowmx Bewects ot [CO
He MOCTYNWMO, YTO CBUAETENLCTBYET O HWU3KOW 3HAYMMOCTU 3TOrO 3KOMOMMYEecKoro acrekta
MCO. Bribpockl 3arpasHaiowmx Bewects B atmocdepy ot MNCO He HopmupyroTea w
HE KOHTPOMNMpPYHOTCS.

KoceeHHble BLIGPOCHI OT OXNaxaaeMblX NPON3BOACTBEHHBLIX NMPOLECCOB, CBA3AHHbIX C
HegocTaTouHon 3 dekTnBHOCTLI0 [TCO, MOryT ObITh CYLLECTBEHHO BbILLE NPSIMbIX BbIGPOCOB
OT rpaaupeH. VX MHTEHCMBHOCTL M COCTaB CyLLECTBEHHO 3aBUCST CNeLMdVKMA OXNaXaaeMoro

npovecca.
3.7.2 MeToabl CHUXKEHUA BbIOPOCOB

MpyMeHsieMble MEeTOAbI CHWKEHMS KOCBEHHBIX WU NPSMbIX BbIGPOCOB 3arpsisHAHOLLMX
BelLecTB B aTMocdepy HanpaeneHbl Ha:

- obecneyeHune cootseTcTBusA NpomssoauTensHocTu NCO TpeboBaHnam oxnaxaaemo-
ro Npov3BOACTBEHHOrO 060py0BaHMS;

- CHVDKEHME MAacCChl M 3KONOrMYECKOM ONacHOCTU BewecTs, ncnonbdyembix B MCO ans
06paboTkn NOANUTOYHON MU LIMPKYNALMOHHOW BOAbI,

- CHDKEHME BO3MOXXHOCTEWN MOCTYMNEHU B atMochepy 3arpasHAWmMX BELWeCTs, Uc-
none3yembix B MCO.

B kauecTBe METOA0B CHIKEHUA KOCBEHHBIX BbIOPOCOB MOrYyT NPUMEHATLCA BCE METO-
Abl, HanpasreHHbIe Ha NoBbILeHNe 3PHEKTUBHOCTM OXNAXKAEHNS TEXHONOMMYECKOro 060py-
AOBaHUS, a Tawke sHepreTudeckon addexktmeHocTn pabotsl MNCO.

Macca npsmbix BbIOpocoB B aTMocgepy OT rpagupeH 3aBMCUT OT MacChl U YPOBHS
3KONOMMYECKOM OMNacHOCTM BELLECTB, UCNOMb3yeMblx ANnsa o6paboTku oxnaxparolen Bogbl,
UX KOHLEHTpaUuM B LMPKYNALMOHHON Boge. B CBA3W C 3TUM Mepbl, HanpaeneHHbIe Ha CHU-
XeHMe 06BbEMOB MPUMEHEHNSA XMMUYECKMX BELLECTB, MPUMEHSIEMbIX AN CTabUNN3aLMOHHON
06paboTkn 1 obessapaxmnBaHUs LMPKYNALMOHHOM BOAbI, @ TakkKe Ha MPUMEHEHWE MeHee
TOKCUYHBIX BELLECTB, CMOCOBCTBYHOT CHWXKEHWIO HeratmeHoro sosgencteva MNCO Ha atmo-

cpepHbIN BO3AYX.
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3ameHa xnmmdecknx MeToaoB 0bpaboTkn Oxnaxkaarowen Boabl HA MeXaHudeckne n
hmanyeckme Takke CrOcOBCTBYIOT CHWKEHUIO BbIGPOCOB 3arpA3HSIOLMX BELIECTB B aTMO-
cepy.

Mpn BHECEHNM N3MEHEHUI B SKCMITyaTauMoOHHbIE PeXxyMbl paboTbl rpagnpeH Heobxo-
LVMO OLIeHMBaTb BANAHME U3MEHEHMWI Ha BbIOPOCHI B aTMocdepy.

YunTbiBas, YTO OCHOBHBIM NYTEM MOCTYNNEHVS 3arpsA3HAIOLWLMX BELLECTB B aTMocdepy
oT NCO sBnsaOTCA UX BLIBPOC € KanenbHbIM YHOCOM MOKPbIX rpagvpeH (ballueHHbIX, BEHTU-
NATOPHbBIX, aTMOCKEPHbIX), METOAOM CHWKEHUS BbIOPOCOB ABMSETCA NMPUMEHEeHWe AocTa-
TOYHO 3PEKTMBHBLIX KanneyrnoBuTenen (cenapaTopos kanenbHoro yHoca). CtaHpapTHble
KanesnbHble cenaparopbl, UCNoMnb3yeMble B HACTOALEE BPEMSA B MOKPbIX FpagmupHsX, No3Bo-
JISIIOT OrpaHnymTL NOTeEpU Boabl ¢ yHocom A0 0,01 % oT nonHoro pacxoga LMpKyNAaumMOHHON
Boabl. Mepbl no o6opyaoBaHMio rpagupeH 4OCTaTOMHO 3(MPEKTUBHBIMU KanneynoBuUTENaMm
LOCTYMNHbI KaK 151 HOBbIX NPOEKTUPYEMbIX, TaK U AN AEACTBYIOLLUX FPaanpeH.

B ka4ecTBe aKCMiyaTauMOHHOrO MeToAda, KOCBEHHO CroCOBCTBYIOLLErO CHIDKEHUIO
NpsiMbIX BbIOPOCOB OT rpafupeH, MOXET paccMaTpuBaTbCA OpraHvM3aums Npou3BOLCTBEHHO-
ro KOHTPOMS cOocTaBa LMPKYNALMOHHOW BOAbI, €8 XMMWUYECKOro U GakTeprornormyeckoro co-
ctaBa. Takon KOHTPOMb MO3BONSAET NpeAoTBpaTUTh YpEe3MEpPHOE HaKomMneHve B BOAE W Bbl-
OpocC 3arpsAsHAKLWMX BelecTB B atMocdepy. B nporpamMmy KOHTPONsi MOryT BKNHO4YaTLCA
BeLleCcTBa, NpuMeHsieMble Ans ctabunusaunoHHon o6paboTkm u aesnHdekun BoabI, B3Be-
LUEHHblEe BEeLLeCTBa, KOIMYecTBO OBLWMX N TEPMOTONEPAHTHBIX KONMMGOPMHBIX BakTepu, Ko-
nmdparos, BIK, XIMK, MHTEHCUBHOCTL 3anaxa n okpackn. UHCTpyMeHTanbHbIM KOHTPOnb 06b-
ema BbIOPOCOB OT rpafupeH, apdeKTUBHOCTU KanneynoBuTenen AOCTaTOMHO CMOXeH, Mo-
3TOMY B MPOM3BOLCTBEHHOM KOHTPOMNE OH He NpuMeHseTcs. B kauecTBe akcnnyaTaumoHHbIX
Mep Ans nogaepxkaHns aeKTMBHOCTY paboThl KanneynoBUTENeN NPUMEHSIOTCA UX Nepu-

ogn4eckme oCMOTpPbI, MEXaHUYECKNE YNCTKN N PEMOHTbI.
3.8 MNaposble dakenbl rpagupeH

3.8.1 YcnoBus obpasoBaHus napoBoro cakena

O6pasoBaHMe NapoBoro akena MOXeT NPOUCXOAUTb TOMBKO B BOAHbIX 060POTHbBIX
CUCTEMAX OXNaXKAEHNS B YCIOBUSAX, KOr4a BO3yX C BbICOKMM COAEpKaHWEM BNarn nokmaaeT
rpagvpHiO UMM UHOW oxNnaguTernb, CMELIMBAETC C aTMOCKEPHBLIM BO34YXOM U HaunHaeT
ocTbiBaTh. ECnn Npu ocTbiBaHWM OTHOCUTENbHAs BRaXHOCTb BO3gyxa gocturaet 100 %, 1O
HekoTopasi 0N BOASHOIO napa KOHAEHCUPYETCA B Karmu, YTO U NpUBOAUT K oBpasoBaHuio

BMAMMOrO MapoBoro akena. YuuTbiBasl, YTO MPU UCMAPEHUN BOAbl PACTBOPEHHbIE B HEW

178



UTC 20-2016

BeLlecTBa He NepexoanT B nap, NapoBoi (haken COCTOMT U3 YACTLIX BOAAHBLIX Karnerns. Pop-
Ma U NMOTHOCTb NapoBoro (pakena 3aBUCAT OT TeMnepaTypbl 1 OTHOCUTENBHON BNaXHOCTM
aTmocdepHoro Bo3ayxa, cunbl BeTpa. Yem 6onee xonoaHbIM U BASXKHLIM ABNAETCA aTMO-
chepHbI BO3ayx, Tem 6onee yCTONYMBLIM 1 NPOTsHKeHHbIM ByaeT naposon daken. MNoaromy
aTa npobnema akTyansHa B 6osbLuen cTeneHn ana obnacren ¢ 6onee xonoAHbIM KIMMaTOM
W, rNaeHbIM 06pa3oMm, B xonoaHbIe Ce30Hbl roga. Maposble dakenb! oT KpynHbIx [CO moryT
CHWXAaTbCA 40 YPOBHA 3eMMK, YTO MOXET NPUBOAUTL K ONEAEHEHUIO A0POT, 3AaHWUIA N COOPY-
XKEHUN.

Mo pe3ynbTatam onpoca HW OZHO U3 OMpaLUMBaEMbIX NPEANPUATUIA, 3KCMNyaTUpyro-
LWMX McCnapuTenbHble rpaguMpHU pasnuyHoro Tuna, He coobLMNO O CyLECTBEHHOW 3Ha4YMMO-
cTv npobnem, cBsidaHHbIX ¢ obpasoBaHMeM naposoro dakena. B 1o e Bpems, B npouecce
obcyxaeHuss npoekTa HacToswero cnpasovHvka HAT noctynana wHdopmauma o Hanu4mm
Takux npobnem, B 0COGEHHOCTM AN HEBBICOKUX BEHTUNATOPHBIX NCMAPUTENbHBLIX rPaaMpPeH.
B cnpasoyHuke ([9]) Takke oTMEYaeTC BO3MOXKHOE BO3AEUCTBUE UCTIAPUTENBHBIX rPaanpPeH
Ha ycrnoeusi 6e3onacHOCTM aKkcnnyaTauumM aBTOMOGUNBHBIX JOPOr, B3NETHO-NOCaA04HbIX MO-

110C a3ponopToB, APYrUX COOPYKEHUN.
3.8.2 MeToabl npegoTBpalleHust U YMeHbLIeHUs napoBoro dakena

YMeHbLUEHNE NapoBoro akena — KOMNNeKcHas TexHonornyeckas mepa, tpedyiouas
nameHeHust koHeTpykumm MCO. B HekoTopbix cnyvasx obpasoBaHve naposoro dakena mo-
XeT ObITb NPeAoTBPALLEHO CYLUKON BRAXKHOTO OTXOASLLEro BO3gyxa nepen ux BblOpocom B
aTmocdepy, ero CMEWNBaHNEM C HEKOTOPLIM KONMMYECTBOM TEMNOoro cyxoro Bosgyxa. OnHa-
KO 3TW Mepbl CBA3aHbl C AONONHUTENbHBIM pacxogoBaHNEM 3Heprun U NoOSTOMy HeSdeJeK—
TMBHbI B CMbICIIE KOMMNSIEKCHOTO BO3AEVUCTBUSI HA OKPYXatoLLyto cpely U noTpebneHus aHep-
M NPou3BOACTBEHHBIM O0GbekToM B Uenom. MonHoe npeaoTepalleHne naposoro dakena
BO3MOXXHO TOMBKO NPU 3KCRyaTauun Cyxux pagnaTopHbIX U rMBpUaHbIX CUCTEM.

B pesynbTate onpoca POCCUNACKUX MNPeanpUSITUA He Bbino nonyyeHo coobluyeHun o
Mepax, NPUMEHSIEMbIX ANS CHWKEHUA WHTEHCUBHOCTM UMM NpefoTBpalleHna obpa3osaHus

naposoro gakena.
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3.9 Wym

3.9.1 UcTouHuku n ypoBHu wyma NCO

MCO co3paloT OTHOCUTENBHO HEBLICOKUA YPOBEHb LLYMa, OH MOXET co3gasaTb Npo-
Bnembl Tonbko npu pacnonoxeHun NMNCO Hepaneko OT rpaHuL, CaHUTaPHO-3ALLUTHBIX U XKU-
JIbIX 30H.

Mo pesynbTatam onpoca Gbinn Nony4eHbl HEMHOMOYUCHEHHbIE CBEAEHUA 00 YPOBHSAX
wyma ot obopyaosarua [MCO. B cBA3M C pa3nmyHbIMK YCNOBUSIMU U3MEPEHUA (PacCTOSHUS,
HannuMe ApYrmx UCTOMHUKOB LLIYMA) AaHHbIE OT PasnnyHbIX KOMMNaHWUM HECONOCTABNMBI MEX-
4y coBoil 1 Ha MX OCHOBE HEBO3MOXHO C(POPMMPOBATHL AaHHbIE O XapaKTePHbIX YPOBHSAX
wyma ot obopyaosanusa MNCO.

LUym HacocHoro obopynoBaHusi, Bcerga npucytcTeytolero B BogHbix MCO, moxer
ObITb 3HauMTeNbHEIM. OfHAKO HacoCkl BCEra pacnonaratoTcsl BHyTPU 34aHUN, NOSTOMY MX
LWyMm He cosfaeT npobnem ans HopMupyembix peumnuenToB. O6biuHo B MNCO BbIgensioT asa
OCHOBHbIX MEPBUYHBIX NCTOYHUKA LUYMa:

- BEHTUNsITOpHOoe obopyanoBaHve (BEHTUNATOP, NEPEeAaToyHble MEXaHW3Mbl, ABUra-
Telb) — BO BCEX PagupHSX C MPUHYAUTENBLHOW TArOM unu HaaaysoMm. LLym BeHTunsTopHom
YCTaHOBKM C MPUBOAOM CO3[aETCH MPEUMYLLECTBEHHO Ha HU3KUX U CpefHNX yacToTax 63—
500 Ny,

- Kannu, nagarowme B BogocbopHble 6accelrHbl B UCNapuUTenbHbIX rpagupHsx. Wym ot
nageHus kanenb (LWym LoXAsA) NponcxoauT Ha vyactotax 500-8000 My,

JononHuTenbHble LWYMbl MOFYT BO3HMKaTb Takke npu konebaHmax u eubpauumsx oT-
LEenbHbIX 3NeMeHToB rpagmpHu (obonouku, auddysopa v 1. n.). OaHaAKO 3T LWWYMbl CBA3AHbI
C HEKa4yeCTBEHHbIM MOHTaXOM WM HeAOCTaTOuHbIM TexHudYeckum obcnyxusaHnem MCO.
B ka4eCTBEHHO CMOHTUPOBaHHbLIX U obcnyxusaemMblx NMCO BAMSHWE [ONOMHWUTENbHBIX LUY-
MOB Ha 0B LUYM HECYLLIECTBEHHO.

YpoBHM LWyma, CO3AaBAaEMOroO rpavpHEN, OLEHNBAIOTCA NO LLYMOBOW XapakTepucTu-
ke. LLlymoBOW xapakTepuCTUKON NPUHATO CuYMTaTh YPOBEHb 3BYKOBOIO AaBNEHUSA Ha CpepHe-
reoMeTpUYECKUX YacToTax OKTaBHbIX nonoc B guanasoHe 63—-8000 'y Ha paccTosHum 1 m oT
3BYKOAKTUBHBIX NOBEPXHOCTEN.

3BYyKOAKTUBHAsA MOBEPXHOCTb — YacTb MOBEPXHOCTU MPaAvpHU C HanBonbLLUMM U3ny-
YeHVeM LuyMma (BXOAHbIE OKHa, KOPMyC BEHTUNATOpPA, BbIXOA U3 Anddysopa).

YpoeeHb 3BYKOBOro gasnexus L, Ab — BennuuHa, Beluncnaemas no popmyne:

L = 20 Ig(P/PO),

180



NTC 20-2016
rae PO =2 x 10-5Ma.

[nsi OPMEHTUPOBOYHOW OLIEHKM LUYMa AOrMYCKaeTCst 32 XapaKTepUCTUKY NMOCTOAHHOTO
Lyma npuHUMaTb YpoBeHb 3ByKa, ABA, namepsiembii no wkane A LymMomepa 1 onpegense-
MblIi o popmyne:

L = 20 Ig(Pa/PO0),

roe Pa — cpefHekBagpaTuyHas BENMUMUMHA 3BYKOBOrO JABMNEHUS C YYETOM KOppeKUuUn
A wymomepa, lMa.

Ha ypoBeHb wwyma, co3faBaemMoro BEHTUNSITOPOM rPagvpHU, BIMSIOT OKPY)KHasi CKO-
pOCTb KOneca, Npodurb JIONaTok, UX YUCIO, KOHCTPYKUMSA MOALLMMHUKOB, paboTta anekTpo-
asurarensi u Tun npuesoga. B manbix BEHTUNSTOPHbIX rpaaupHsaxX (Nnowaab cekumm He 6onee
16 M2) npeobnagalrolyM WCTOYHMKOM LUyMa SIBNAETCA BeHTMRsATopHas ycradoska. MMpu
BonbLUMX pa3mepax CeKLMU 3HaYUTENBHYHO A0S0 B OOLWMA LWYyM, CO3aBaeMbI rpagmpHen,
MOXET BHOCUTB M LUYM A0XAsl, 0COBEHHO Ha BbICOKMX YacToTax. PasHuua B Lwyme rpagmpHm
C pasfnM4YHbIMK TUMaMK KanernbHbIX U MIEHOUHbIX OPOCUTENEN HECYLLIECTBEHHA U KonebneTca
B npeaenax 3 ab.

B cnpaBouHuke ([9]) npeanoxeHsl cneayowme hopMynbl AMsi OLEHKN YPOBHS LUyMa
OT pasnu4HbIX rPagupeH.

YpoBeHb 3BYKOBOro AaBrieHWs OT BEHTUNATOpa MOXET 6bITb NPUGNN3NTENBHO BbIYMC-
neH cneayowmm o6pasom:

L (abA) =16 + 10 *Ig (V/VO) + 20 * (Ap / ApO) £ 5,

roe VO = 1 m8 Boaayxald; ApO = 1 rMa.

OT0 0bLiee ypaBHeHME MOXET MCMONb30BaTbCs U ANS AYTbEBbIX U ANA BbITAXKHBIX
BEHTUNATOPOB. B rpagupHax ¢ HagayBOM Bkiaj BEHTUNSITOPOB B yPOBEHb MOLLHOCTM 3ByKa
Ha BbIXOAE BO3gyxa CpeaHunx 1 6onblumx rpagmpeH 0bbl4HO MEeHbLUE, YeM BKNag BEHTUMNATO-
pa rpaavpH C NPUHYAUTENBHOW TATOM C BEHTUNATOPaMM HaBepxy. ITO pasnnyme MOXeT Co-
cTaBnaTh A0 5 nbBA.

Cnepyoulee ypaBHeHVE MOKasbiBAeT, Kak MOLIHOCTb LUyMa OCEBbIX BEHTUIATOPOB

CBSi3aHa C OKPY>KHOW CKOPOCTLHO ONaTokK:
L (nBA) = C + 30 IgUtip + 10 1g(Q * P) — 5 IgD,
rae C — nocrosHHasi, xapaktepuaytolan npoduns BeHTUnsitopa, Utip — okpyxHas

CKOpOCTb nonaTtok BeHTunAaTopa, Q — pacxog so3gyxa, P — paesnenne, D — gnameTtp BeH-

TUNATOpAa.

181



UTC 20-2016

[na rpagupeH ¢ eCTECTBEHHOW TAroM pacxoj BOAbI M BbICOTa rpaavpHu — Hanbonee
BaXHble (PaKTOpbl, BAUSIOLLME Ha YpoBeHb LiyMa. BaxHo, 4ToObl BbiCOTa NafeHus kanerb
cocTaensna MeHee 5 m.

YpOBEHb MOLLHOCTW 3ByKa rpagnpHU ¢ eCTECTBEHHON TAron B MecTe 3abopa Bo3ayxa
MOXET BbITb BbIMUCIIEH B COOTBETCTBUN C YPABHEHNEM:

L (aBA) =68 + 10lg (M/MO) + 2,

roe MO =1 1/4, M — mMaccoBbI pacxof BOAbI.

MoLHOCTE 3BYKa B MECTe BbIXOAa BO34yXa M3 rpagupHU C €CTECTBEHHOM TAron MOXeT
ObITb NPUBNN3NTENBHO BblMMCNEHA MO HOpMYyne:;

L (gbA) =71 + 10lg (M/M0O) — 0.15 * (H/HO) % 5,

roe MO =1 1/4, M — maccoBbiIi pacxog Bogbl, HO = 1 M, H — BbicoTa rpagupHu.

Bknag wyma BOAbI B MOMHbIM YPOBEHb MOLLHOCTU 3ByKa BEHTUISTOPHOW rPagvpHn
MOXET BbITb NPUBNN3UTENBHO BbIMMCIEH MO POpMYyre:

L (aBA) = 72 + 10lg (M/MO) + 3,

rae MO =1 1/4, M — maccoBbI pacxos Boabl.

Lym nmeeT onpeeneHHbIA YacTOTHBINA CNEKTP Y UMEIOTCA Pas3nuunsa B CNEKTPax MOoK-
pbIX rpagvpeH ¢ eCTECTBEHHOW TAroM N BEHTUNSTOPHBIX rpaaupeH. Lym napatollen soabl B
rpagupHsax C €CTECTBEHHOW TAroM nMeeT Bonee WNPOKUIA CrEeKTP YacToT, TorAa Kak cnexkTp
LIyMa BEHTUNSTOPOB COCTOUT U3 HU3KMX YacTOT. ATO, KPOME NPoUMX akTopoBs, OOBbACHSET,
noyemMy Wym Bogbl 06bl4YHO NpeobnagaeT BONU3M yCTAHOBKW, a LUYM BEHTUNATOPOB CTaHO-
BUTCS Npeobnagarmm C yBENMYEHEM PacCTOSHUEM OT rpaanpHU. YacToTHbIe XapakTepu-

CTUKM LLyMa HEOGXOAVMO YYUTBIBATL NpU BbIGOpE Mep LWyMOonogaeneHus.

Tabnuua 3.31 — 3HaueHus ypoBHSA Lyma oT 0BopyaoBaHUs CUCTEM OXNaxAEeHMst 6ONbLLIOTO

HedTenepepabarbiBatoLLero 3asoga 6e3 yueTa BNMsiHUA Mep No LWymonoganeHuo ([9])

O6opyaoBaHue MolocTs, nipoussoguTen.- YpoBeHsb Wwyma L, AB(A)
HocTb"

Komnpeccopbl 490/ 2000 kBT 108/ 119
Hacocbl 25/ 100/ 1300 kBT 94/ 98/ 108
MapoBble TypOUHbI 1000/ 2000 kBT 106/ 108

ABO 7 /20 /60 kBT 89/ 93/ 98
ABO/Bo3ayLLHbIM KOHAEHCATOP 170 kBT 102
ABO/B03AYLLUHbIN KOHAEHCATOP 2.7 MBT (tenn) 97

ABO 14.7 MBT (Tenn) / 18.8 kBT 105

ABO 1.5 MBT (tenn) / 7.5 kBT (Tenn) 90
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MOLLHOCTb, NPOU3BOAUTENb-

Ob6opyaoBaHue ] YposeHb wyma L, aB(A)
HocTb"
MpagupHsa 300 MBT (Tenn) 106
MpagupHsa 2000 m3/y 105

" YkasaHue MOLLHOCTM Bpalyalolyxcs MalluH, ABUrarteneil U T. [. He SBMAeTCs NpousBoau-

TENbHOCTbIO CUCTEMBI OXNaXKAEeHUA.

Tabnuvya 3.32 — CpaBHeHVe ypOBHEN LLyMa Ha BXOAE W BbIXOAE BO3AyXa ANSA PasnuMyHbIX TUMNOB

KOHCTPYKLMIN ncnaputenbHbIx rpagupeH ([9])

KOHCTpYKLUMS BOGHOM CUCTEMBI OXIa-

Bxog Bosgyxa, ab(A)

Bbixop Bo3gyxa (npu oTKpbI-

AUTENBHOM TAron

KOSHUS Tom Auddpysope), AB(A)
baleHHas rpagnpHs ¢ eCTecTBeH- 84+3 69+3
HOW TsIron
ATmocdepHas rpagupHs 86 80
BeHTunsTopHas rpagupHs ¢ HarHe- 88 + 85+
TaHveM BO3ayxa
BeHTunsTopHas rpagupHs € NpuHy- 85+3 88+3

Tabnuua 3.33 — YpoBeHb LUyma OT pasnuyHbix Tunos MNCO 6e3 mep no wymonogasnenuio ([9])

Cucrema oxnaxaeHus

YposeHb wwyma, aAB(A)

balueHHas rpagmpHs 90-100
BeHTunatopHas rpagupHs 80-120
MbpwupHas rpaanpHs 80-120
PapnatopHas rpagunpHsi 90-130

3.9.2 NpumeHsiemMble MeTOAbI LIYyMONoOAaBeHUsA

ypOBeHb wyma OT BEeHTUNATOPHbLIX rpagupeH, Kak npaBuno, He npesbillaeT AonyCTU-

MbIA YPOBEHb MO CaHWUTapHbIM HOPMaM ANS TEPPUTOPUIA NMPOMbILLMEHHbIX MPEAMNPUSATUI yXKe

Ha paccTosHM 10 M, MOSTOMY UX MOXHO pasMmellatb B oGOM MECTE MPOMbILLIEHHOrO

npeanpuaTUa 6e3 NMpPoBEAEHUS! KakMX-TMGO MeporpusTvii no sawmrte ot wyma. OgHako B

crny4yasnx, ecnv nobnmnsocT HaXOAATCS XUMble UM APYTMe 34aHVS, YPOBEHb LUYMa AN KO-

TOPbIX OFPaHUYEH CaHWUTaPHLIMA HOPMaMK, MOXET BO3HUKHYTb HEOBXOAUMOCTL B NPOBeAe-

HUAWM MEPOMPUSTUIA ANA CHWKEHUA YPOBHS LLYMa B PACYETHBIX TOUYKaxX A0 BEIMYMH, 4OMYyCTU-

MbIX CaHUTaPHbIMW HOPMaMWK.
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OTn meponpuaTus HeobxoAMMO MpefycMaTpuBaTb Ha CTaguu MPOEKTUPOBAHUS U
NPVBSI3KM rpagnpHN K MECTHOCTM, UYTO 06xoauTca 06blMHO B 2—3 pasa aelueene, Yyem obec-
neyeHne 3aluThl OT LyMa Mocre nycka rpagupeH B 3KkCnnyataumio.

bopeby € wymOM rpaavpeH cnepyeT OCYWECTBNATb MO CrneayrowuM OCHOBHLIM
HanpasneHUsaM:

- YMEHbLUEHE NN NpeaoTepaLleHne o6pa3oBaHMs LyMa B €ro UCTOYHUKE (NepBuY-
Hble Mepbl) — KOHCTPYKTUBHBIE U aAMUHUCTPATUBHbIE METOAbI (MPUMEHEHUE MarnoLLyMHOro
WCTOMHMKA, pernamMeHTaLus BpEMEHU ero paboTbl U MECT PacnonoXeHNs Ha TEPPUTOPUN);

- CHWXKEHME LUyMa Ha NyTU ero pacnpocTpaHeHNs (BTOPUYHBIE MEPbI).

B kauecTBe NepBUYHBIX MEP UCTIONb3YHOTCS:

- YBENMYEHME KOMNMYECTBA NIONaToK B BEHTUNATOpax A0 6—8 BMECTO 4 MOXET npuBe-
CTU K CHWDKEHMIO LIyMa (MPY 3TOM TakoKe CHDKaEeTCs noTpedbneHne sHeprun);

- UCNOMNb30BaHNe HU3KOLLYMHbIX BEHTUNATOpoB ¢ Bonee wnpokumm nonatkamum u 6o-
nee HN3KNMMU OKPYXHbIMU CKOPOCTAMU (< 40 M/C) Npy coxpaHeHUM pacxoaa U AaBreHns BO3-
ayxa;

- MPUMEHEHUE HU3KOLLYMHbIX 3MeKTpoaBuratenen M MexaHusMoB nepefayn (C He-
BonbwmmMn koaddULMeHTaMn nNepeaaqm UM MHOTOMOMIOCHBIX 3NEKTpoaBUraTtenewn), renu-
KouzansHbIX MEXaHU3MOB BMECTO PEMEHHbIX MPUBOAOB WU, ECNN BO3MOXHO, NMPAMbIX NPUBO-
A0B;

- MCMOMNb30BaHNE PEMEHHBLIX NPMBOACB C V-00pasHbIMK UMK NNOCKUMK peMHAMU. Ec-
M BO3MOXHO, PEMHM JOITKHbI BbITb 3aKPbIThI KOXKYXamu;

- MPUMEHEHME HU3KOLLYMHbIX ABUraTenen;

- MPUMEHEHME LIEHTPOBEXKHBLIX BEHTUNATOPOB BMECTO OCEBBIX;

- obecneyeHne HambonbLUEro BO3MOXHOIO PacCTOsIHUS MeXay nonaTkamu BeHTUns-
TOpa W APYrMMU KOHCTPYKLMAMU;

- UCMONb30BaHWe YNpyron ornopbl MEXaHU3MOB W ABUraTenien BEHTUNSTOPa, yCTaHOB-
Ka BEHTUNSATOpa Ha «MNnaBaroLLeM» OCHOBaHWUW, KMSrKOe» COSAMHEHWE BEHTUNSATOPA C KOp-
MyCcoM rpagupHu;

- CHWDKEHME CKOPOCTU BpaLLEHUS] BEHTUNSTOPOB 3a CHET U3MEHEHMSA KOHCTPYKLMW Unn
NPUMEHEHNS IBYXCKOPOCTHbIX ABUraTenew;

- YCTPOUCTBO YAJIMHEHHBIX AMPEY30POB C HEMPEPbIBHLIM TEYEHUEM MOTOKa Mpu Mo-
KpbITUM BHYTPEHHEN MOBEPXHOCTU Auddy3opa 3ByKONOrNOLaoLWMM MaTepranom ¢ nnacr-
MaCCOBOW MMeHKOM ANA 3aluThl OT BOAbI,

- YCOBEpLUEHCTBOBaHMNE a3poAMHaAMUYECKNX XapaKTEPUCTUK NOnacTe NpoTOYHON Ya-

CTW BEHTUNSATOPOB,
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- CHWDKEHME BbICOTbI MaAEHWA Kanenb BOAb!,

- NPefoTBpalleHe NajeHnss Kanenb Ha MOBEepPXHOCTb BogocbopHoro GaccenHa
YCTPOWCTBaM, ynaenvBaroLMMKN Kannv 1 APEHVpyoLMMn Ux B BaccerH (AednekTopos).
AdeKT CHWKEHNA LIyMa CoCTaBnaeT Makevmym 7 ob;

- YMEHbLUEHME NIOWAaaM NOBEPXHOCTM BOABI 3a cHET Bonee BbICTPoro ApPEHMpPOBaHNS
BacceiHa, Npy 3ToOM CTEHKM BaccenHa NCnonb3yrTCs Kak 3ByKoBbIe 6apbepsl;

- MPUMEHEHME CETOK MMU TKaHbIX MaTtepuanos ¢ HeBOMbLMMK fYerkamu, pendyro-
LUMX Ha BOAHOW MOBEPXHOCTU M YMEHbLUAOWMX LWyM nagarowmx kanens. KonnyectseHHas
oLeHKa adhPEeKTUBHOCTN METOAa HEU3BECTHA,

- LUYMOBbIE 3KpaHbl Ha BO3Ayx03abopHbIX OKHax MOryT ofecneymBaTb MakcumarnsHoe
CHWwkeHne wyma Ha 20 opb. HepocraTkom sBNAETCA AONONHUTENbHLIA Nepenas AaBneHus,
KOTOpbI MOXeT coctaenaTe 4o 10 Ma, yto moxeT noTpeboBaTth yBENMMUYEHUST NMPOU3BOAU-
TenbHoCTM BeHTUnsATopa Ha 20 %;

- B TeX criyYasix, r4e 370 BO3MOXHO, LienecoobpasHo npeagycmartpmeaTb pexunmM pabo-
Tbl IPaAUPHN C OCTAHOBKOW B HOYHOE BPeMS Unu B nepuog 6onee HU3KWX Harpy3ok BEHTUNS-
TOPbl MOXHO 3KCMnyaTupoBaTk Npu Bonee HM3KMX cKopocTsx BpaleHus, 50 %-oe cHkeHne
CKOPOCTU NPUBOAMUT K CHKEHMIO LLyMa NpubnumantensHo Ha 6—10 oB(A);

- pasMeLLeHne rpaupeH ¢ opveHTaumnen Havbonee WyMHbIX YCTPONCTB, MECT BbIXOAA
3BYKOBOW SHEPrUM U3 rPagupHA B CTOPOHY, MPOTMBOMOMNOXHYIO 3AaHNSAM WU APYriM peumn-
MMEHTaM LLyma.

B kauecTBe BTOPUYHbBIX MEP NPUMEHSIOTCS:

- yAaneHve rpagmpeH OT XMWrbIX JOMOB Ha AOCTaTOMHOE paccTosiHue, onpeaenaemMoe
pacyeTamu Ha CTaaun NPOEKTUPOBaHUS;

- YCTPOWUCTBO MEXAY FpagupHEA U pacCMaTpyMBaeMbiM OOBLEKTOM 3KpaHOB B BUAE
HacbINewr, orpaxaeHnin, CTEHOK, NOJNIOC 3eneHbIX HacaxaeHuin. Llymonogaensatowme akpaHbl
MoryT obecneuyneaTb CHwkeHne wyma Ha 20 ab. Ux addekTMBHOCTL 3aBUCUT OT KOHCTPYK-
LMn 1 pacCTosHWA OT OCHOBAHWSA rPaavpHu;

- pasmeLleHne BEeHTUNATOPHBLIX FPagupeH C UCTONb30BaHMEM B KayecTBe 3KpaHoB
CYLLECTBYHOLLNX COOPYXEHUIN 3aaHuK, penbeda mecTHocTU. CHUWXKeHWe ypoBHS 3Byka B6nMan
rpagvupHu orpaxaeHvem moxet coctaenatb A0 20 ab.

Mpy BbIGOPE METOAOB LLYMOMNOAABNEHNA HEOOXOAUMO YYUTLIBaTb, YTO UX NPUMEHE-
HUE MOXET NPUBOAWUTL K AOMNOMHUTENBHOMY 3HEpronoTpebneHno Ha nNpeogoneHue Aonon-
HUTENBHOIO a3pPOANHAMUYECKOrO COMPOTUBIEHNA. M03TOMY BTOPWUYHbIE MEpbl MOTyT ObiTb
6onee npepnoutuTenbHbiMA. HeobxoonMo cpaBHUBATL BbIroAbl CHUXKEHUS WwyMa Ha 10-25

ABA v pononHuTensHbIN Nnepenas gaenennsa Ha 20-70 Ma, 4yTo notpebyeT AONONMHUTENBHOMO
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3HepronoTpebnerHnsa nnm yctaHoekm 6onee MoLHbIX (1 6onee WyMHbIX) BEHTUNATOPOB. Bbl-
Bop ManoLyMHbIX paguarbHbIX BEHTUNATOPOB YacTo NPUBOAUT K Gonee BbICOKOMY YPOBHIO
notpebneHnst aHeprun n Gornee BbICOKUM PE3YNbTUPYHOLLMM 3KCMNyaTaunoHHbIM pacxoaam,
YeM L1151 OCEBbIX BEHTUIATOPOB.

KoMnnekcHoe MpUMEHeHWe pasnnyHbiXx Mep MO3BONSET JOCTUraTh YPOBHEN LUYMOMO-
naenexust ot 20 o 30 gBbA. ins Taknx ypoBHEW LLyMOMnoAaBneHns Heobxoaumo ofHoBpe-
MEHHO MPUMEHSTb HW3KOLLYMHOe 06opyAOBaHME U BTOPUYHBLIE MEpPBI LLUYMOMOAABMEHNS,

HanpuMep, akyCTUYECKME IKPaHbI.
3.10 Puck yTeuyek onacHbIX BelecTs

3.10.1 MpnYmnHbI N NOTeHUUarbHbIE NOCNEACTBUA yTeUeK OXIaxgaeMbix

BellecTB

Puckn yTedek oxnaxaaemMblx BELLECTB XapaKTepHbI TOMLKO AMS MOBEPXHOCTHBIX PeKy-
nepaTuBHbIX TENNMOOBMEHHMKOB, B KOTOPbLIX OXNakaaeMas U oxnaxjarollas cpeapl (Boga
Unu Bo3ayx) pasgeneHbl TennoobMeHHOM NOBEPXHOCTLIO. B cMelumBaowmx TennoobMeHHN-
Kax CMeLleHWe OXNaXaaeMon 1 OXNaKAAOWEN Cpep ABMAETCS HOpMasibHbIM MPOLECCOM.
B pereHepaTuBHbIX TENNOoOMEHHMKaX HEKOTOpPas AONA CMELUMBaHWA CPEL Takke ABNAETCA
HOopmaneHOW. TennooOMeHHas MOBEPXHOCTb PeKyNepaTUBHbLIX TEnnoobMEHHUKOB MOXeT
noaBeprarTsCA Koppo3vv, 3p03vn U APYrUM BUaam U3HOCA U MOBPEXAEHUSM, B peaynbTate
KOTOPbIX FEPMETUYHOCTE TEMNOOBMEHHNKOB HapyLLAEeTCsl U MPOUCXOAUT CMELLEHUE oXna-
XOAeMOW 1 oxnaxjaroLleln cpef. B 3aBMCMMOCTM OT COOTHOLLIEHUS AaBMNeHWA cpel pesyrb-
TaToM pasrepMeTn3aummn TennooBMeHHON NOBEPXHOCTU MOXET BbITb 3arpAsHeHNe oxnaxaa-
emMoro vnu oxnaxgarowiero sewects. O4eBULHO, YTO ONACHOCTb AR OKPYKaloLWen cpeabl
npeacTaBnaloT coOOM TOMbKO Te Crydau, Korga oxnaxaaemMoe BeLecTBO NpeacTaBnseT
OMacHOCTb ANSA OKPYKAIOLLEN CPeabl M OHO MOXET MonacTb B OXNaKAAoLWylo cpeay. Takum
obpasowm, ycrnosusMu Hanunums gns NMCO pucKoB yTeuek, KOTopble paccmMaTpuBatoTCs B AaH-
HoM cnpasovHuke HOT, asnaroTcs:

- NPMMEHEeHNE NOBEPXHOCTHLIX PEKYNepaTMBHbLIX TEMNOOOMEHHUKOB,

- oXnaxgaemas cpefa fABMAETCA 3KONOrMYECKM ONacHbIM BELLECTBOM;

- B Cfy4yae pasrepmeTu3aumm TennooOMEeHHVKa OXNaXaaemoe BEeLUECTBO MOXET ro-
nacTb B OKPYXaKLLyIO cpeay.

HaHHbIM KpuTepusm MoryT ypoenetsopsaTe Bce Tunbl MNCO, onucanHble B pasaene 2.
[TosTOMYy MOXHO rOBOpPUTE TONMBKO 0O OTHOCUTENbLHOW BEMUYMHE PUCKOB YTEUeK, xapakTep-

HbIX 418 pasHbix Tunos MNCO.
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YTeUKM OXNaKAAEMbIX BELLECTB MOTYT MPOUCXOAUTb B BOAHBLIX U BO3AYLUHbBIX CUCTE-
Max OxnaxgeHus. B NnpsAMOTOYHBIX cMCTemax 3arpA3HeHWe HeMeAneHHO MocTynaeT B BOA-
Hble OOBEKTbI Yepe3 oxnaxaarLlyo Bogy. B 060poTHbIX BOAHBIX U TMOpUAHBLIX cUCTEMax B
cnyyae MPOTEYKM 3arpsi3HEHVA B UMPKYNSILMOHHYIO BOAY, MX MOMaaHue B OKPYXKaroLLyto
CpeAy NMPOV3OMAET CryCTS HEKOTOPOE BPEMS], C BNEXHBIM OXNaXAA0LWMM BO3AYXOM U Npo-
AYBOYHBIMW BOAAMN.

B BO3AyLUHBIX CUCTEMAaxX OXNEKAEHUS aBapuiHas yTeuka OXNakAaeMoro BellecTsa
UK xnagareHTa NPoOMEXYTOUYHOrO KOHTYpa MOXET MPUBECTU K 3arpsi3HEHNIO OXNaXAatoLWwero
Bo3gyxa. OTa npobrneMa MoXeT ObiTb 3HAUMMOMW M aKTyanbHOW ANSA BO3AYLUHbIX CUCTEM
OXNaXAeHWs, NPUMEHSIEMbIX Ha raso- 1 HedTenepepabaTbiBalOLLMX, XMMUYECKUX NPEANpUs-
TUSIX, TOe MOryT OXNaxaaTbCsl B TOM YMCHe TOKCUMYHbIE, B3PLIBO- U NOXapoonacHble BeLle-
cTBa.

CucteMbl oxnaxaeHVs niobbiX TUNOB, MPUMEHSIEMbIE HA 3NEKTPOCTaHLMSX, HE HeCyT
BbICOKMX PUCKOB YTEYEK OnacHbIX BelecTB. [pUUMHON 3TOro ABNSETCH TO, YTO Ha 3NEKTPO-
CTaHLMAX OCHOBHOV 0O6beM Terna OTBOAWUTCH OT KOHAEHCATOPOB, B KOTOPbIX NMPOVCXOAWUT
npoLecc koHaeHcauun soasaHoro napa. O4YeBMAHO, YTO BOASHOW Nap He SBMNAETCH 3KONoru-
Yecku onacHbIM BelectsoM. Kpome Toro, B napoBOM NMpOCTpPaHCTBE koHAeHcaTopa noaaep-
XVBaETCA HU3KOE [aBneHne, CyLLIECTBEHHO HDKE AaBneHns oxnaxaarowemn soael. B cesasn ¢
3TVM MPU HaPYyLUEeHUM repMETUYHOCTM TPYOOK KOHAEHCATOpa NPOUCXOAUT nonajaHvie oxna-
XAAroLWen Bofbl B NapoBoe NPOCTPaHCTBO, YTO CnocobCTBYeT NOBLILLEHWIO B HEM faBrneHus
N BEAST K CHWKEHWIO 3hEKTUBHOCTM MpoLecca NpoM3BOACTBa SHEPIUN UNWU AaKe K aBa-
puitHoMy octaHoBy TypBuHbl. OfHako MpW 3TOM He NPOUCXOAUT MonajaHvs Kakux-nmbo 3a-
FPA3HSAIOLLMX BELLECTB B OKPYXAtOLLYHO cpeay.

B 10 e Bpems Ha TOC B oxnaxaeHUM HYXAAOTCS N 3KONOTMYECKU OnacHble Belle-
CTBa — Macna, KOTopble MPUMEHSIOTCA ANA CMasKn 1 OXNMaxAeHUs pasHooBpasHeix Bpalla-
FOLLIMXCA MEXaHW3MOB, BKIOYasi NapoBble W rasoBble TypOWHbI, HAacockl, TArOAyTeEBLIE Me-
XaHn3mbl. Kpome Toro, oTAenbHble CUCTeMbl OXNEXAEHNA UHOTAA MPUMEHSIOTCS ANA oxna-
XASHWUA N3ONALMOHHOIO Macna B MacnoHanonHeHHoOM anekTpoobopyaosaHun. Ecnn cnucte-
Mbl OXN&XAEHNA 3Toro obopynoBaHMa 06beAMHAETCA C CUCTEMaMM OXNaXAEHNS KOHAEHCa-
TOPOB, TO PUCKW yTEYEK NOABRSOTCS 4NA BCEA CUCTEMbI OXII@XAEHNS.

Ha WHTEeHCMBHOCTL MPOLIECCOB M3HOCA TEMNOOOMEHHUKOB BIUSIOT Takue akTopsbl,
Kak TUn U maTtepuan TennoobMeHHmKa, CKOPOCTU XUAKOCTEN, XMMUYECKUA COCTaB OXNaxaa-
€MOro 1 OXMaXKAaloLLero BELLECTB, TEMMEPaTypbl MaTEPNANoB 1 YPOBHN AABIIEHMS.

HapyLLeHne LienocTHOCTN TennooBMeHHON NOBEPXHOCTM He BCerga NPOUCXOAUT B BU-

A€ SBHOro BUAMMOrO paspbiBa TPyGOK B TEMNOOOMEHHMKE, MHOTAA yTeuKa NPOUCXOANT M3-3a
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HannuMa HebonbLUMX TpewmH unu aedekToB TennoobMeHHbIX noeepxHocTen. Camble pac-
NPOCTPaHEHHbIE NPUYMHBI BOSHUKHOBEHUS AEEKTOB B TEMNOOOMEHHMKaX:

- KOPPO3NA B pesynbTaTe XMMNYECKOrO BO3AEUCTBUA (A3BEHHAS KOPPO3Usi);

- KOPPO3WA, CBA3AHHAsA C BUONOrMYECKUMU 3arpASHEHNAMY, JencTBMEM BakTepui;

- MEéXaHn4yeckasn 3posus;

- Bubpauus, Bbi3BaHHAasA ABWKEHNEM cpefbl v paboTon HacoCoB.;

- 3aBojckue aedekTbl MaTeprarnos,

- AedbekTbl KpenneHus Tpyod;

- CMELLEHHbIE CTbIKK TPYO;

- HANPSXXEHNA B MaTepuanax B pesynbtare HEMpPOEKTHbLIX 3KCMNyaTaUMOHHbIX AaBne-
HUA n/nnn Temneparyp;

- CIIMLLUKOM BbICOKUIM TEMMEpaTypHbI nepenag B TEMnooOMeHHWKE, nepenag OKono

50 °C moxerT Bbl3BaTb Npobnemsl.
3.10.2 MeToAbl CHMXEHUS1 PUCKOB yTeuek

TennooBMeHHWKM JOMKHbI MPOEKTUPOBAaTLCA C YH4ETOM HeobxoanmocTn obecrneveHun
WX HafeXHOCTM W npefoTBpalleHus yTedek. Mpumensiotea crnegyrowme obme mepbl No
CHWXKEHUIO PUCKOB BO3HWKHOBEHNS yTEYeK:

- BbibOp MmaTepuanoB Ans o6opyaoBaHUs BOAHLIX CUCTEM OXIaXAEHUS C Y4ETOM
arpeccuBHOCTM OXNaXAaEMON 1 OXNaxaaroLwen cped, B TOM YMCNE OXnaxaaroLen BoabI;

- 9KCnnyaTaums CUCTEM B NPOEKTHBIX PEXUMaX;

- 0bpaboTka oxnaxaaroLwen Boabl ANA NPeLOTBPALLEHNS OTIIOKEHNNA, KOPPO3nK, Brno-
3arpsi3HEeHUIA, ecnm aTo HeobXoANMO;

- NpefoTBpaLLeHMe 3arpa3HeHNs TeNNOOBMEHHMKOB;

- NnogaepKaHne HebOoMblUMX 3HAYEHWW Pa3HOCTU JaBMEHUN MEXAY OXMaXKAaeMon U
oXnaxaaroLen cpeaamm Unm cosgaHme n3bbITOMHOrO AABMNEHUA OXNaXaaloLWwen cpeabl;

- npumeHenne Henpsambix NMCO ¢ NPOMEXKYTOUHBIM KOHTYPOM.

OueBMAHO, YTO MPMMEHEHMNE HEMPSAMOM CUCTEMBI C NPOMEXYTOYHBIM KOHTYPOM CHM-
JKaAET PUCKM yTeuek npakTtmydeckm Ao Hynsa. OgHako HeoBXOAMMO yunTbIBATb, YTO Henpsmas
KOHCTPYKLMA CUCTEMbI OXNAKAEHUA YBENUUUT HEAOOXNAKAEHNE U NOBLICUT MUHUMArbLHYIO
KOHeYHyto Temnepartypy npouecca Ha 3 °C — 5 °C. Ecnm gna oxnaxgaemoro npouecca 3to
ZLOMNYCTUMO, @ TOKCMYHOCTb OXMNaXXAaeMbIX BELLECTB BbiCOKA, NPUMEHEHWEe HENnpsMOMN KOH-
CTPYKLUMU MOXET ObITb ONpaBaaHo.

HekoTopble KOMMaHUM UCTIONb3YIOT CUCTEMbI OXITaXAEHWUS, B KOTOPOW YacTb o6opyao-

BaHVIS, B KOTOPOM YTEUKM HEAOMYCTUMbI, OXITaKAAETCH HEMPSIMON CUCTEMOW, a Apyras YacTb
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o6opyfoBaHMA OXNaXAaeTCHd MHbIM TUMOM CUCTEMbl OXnaxaeHus. Takve cuctembl oxna-
xaeHua xapaktepHbl ans A9C. MNpu oxnaxaeHnn SKONOMMYECKM ONACHbIX BELLECTB NpsMble
NPSMOTOYHBIE CUCTEMBI, KaK NMPaBKno, He AOMKHBI MCNONL30BaTLCS, OCOGEHHO NPU HaNMuMm
JOCTYMHbIX anbTepHaTmB.

Mo pesynbTataM onpoca POCCUUCKUX MNpeanpusaTui Obinn NOMy4YeHbl CBEASHUA O
NPUMEHEHNN HENPAMBIX CUCTEM OXNaXAEHNSA C MPOMEXYTOYHbIM KOHTYPOM B NPAMOTOYHbIX,
BOAHbIX 0BOPOTHBIX 1 BO3aYLUHbIX MNCO.

[na KpynHbIX CYLLECTBYIOLLMX CUCTEM OXMaXAEHUS BHEAPEHME NMPOMEXYTOYHOTO KOH-
Typa OObIMHO He ABNSETCA TEXHUYECKUM peanusyeMbiM N SKOHOMUYECKU 3PDEKTUBHBLIM.
MpumeHeHne npeaynpeauTenbHbIXx Mep 6opbbbl ¢ 0OpacTaHNSIMU U OTNOXEHUSAMU, CHUXE-
HWS BUBPaLMN, METOAOB TEXHUYECKOrO AUArHOCTMPOBAHMS Y NPOMUNaKTUYECKOro 0BCNYyXu-
BaHWUA MOXET CHMU3WUTb PUCKM yTEYEK A0 npuemnembix ypoBHen. CoobLialoT 0 npuMeHeHUn
WHANKATOPOB YTEYEK, KOTOpble MO3BOMAT COKPaTUTL BPEMSA MEXAY HayanoMm yTeykn n ee
o6HapyxeHueM.

Heobxopammble Mepbl MO NPeAOTBPALLEHUIO TakuX aBapuiiHbIX BbIGPOCOB pernameHTu-
pytoTcs npaeunamu 6esonacHoctu ([15]) u ([16]). Mpasunammn NpegycMoTpeHs! cneayoLme
OCHOBHbIe TpeboBaHMA K cMCTEMaM OXNaXAEHUS:

- opranu3aums TennoobmeHa, BbIGop TENMOHOCUTENS (XITaaareHTa) n ero napameTpos
OCYLLIECTBMSAOTCS € Y4ETOM (PU3MKO-XMMUYECKMX CBOWCTB OXNEXKAAEMOro marepvana B Le-
nax obecrneveHns HeobxoauMON Tennonepeaayn, UCKIOYEHNS BO3MOXHOCTN neperpesa n
pasnoXeHns NPOAYKTa,

- B TENnooBMEHHOM NpoLecce He AOoMycKaeTcs NpUMEHeHNe TennoHocuTenen, obpa-
3yOLLUMX MPU XUMUYECKOM B3aUMOAEUCTBUM C TEXHOMOMMYECKOW Cpefon B3pblBOONAacHbIe
NPOAYKThI;

- Npu paspaboTke NPOLIECCOB C Nepeaaver Tenna Yepes CTeHKy npegycmaTpuBaroTcs
MEeTOAbI U CPeLCTBA KOHTPOSA U CUrHanu3auum o B3auMHOM NPOHUKHOBEHWUW TENNOHOCUTENS
N TEXHOSOMMYECKOro NpoAyKTa B Cryyae, eCcnv 3TO MOXET NMPMBECTU K 0B6pasoBaHNio B3pbl-
BOOMacHoW cpeabl.

B noBepxHOCTHbIX TEMNOOBMEHHUKaX AABIEHNE HEropPHOYNX TENNMOHOCUTENEeN (xnaaa-
FEHTOB) AOIDKHO, Kak NpaBuro, MpeBbIaTh AaBNEHNE OXNAKAAEMbIX FOPHOYUX BELLECTB.
B cnyyasx HeBO3MOXHOCTU BbINOSHEHWS 3TOro TpeboBaHWs HeobxoauMo npegycmarpusartb
KOHTPOrb 3@ COAEPKaHNEM rOPIOYMX BELLECTB B HEFOPIOYEM TEMIIOHOCUTENE.

B TennoobmeHHbIX npoLeccax, B TOM YUCHE N PEAKLMOHHDBIX, B KOTOPbIX NPU OTKNOHe-

HMUAX TEXHOMNOrM4Yecknx napameTpoB OT pernameHTUpoBaHHbLIX BO3MOXHO pa3BUTUE He-
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yrpaensiemMblX, CaMOYCKOPSHOLLMXCS SK3OTEPMUYECKUX peaKLmii, NpeayCMaTpuBatoTCs Cpea-
CTBa, NPEAOTBPALLAIOLLME UX Pa3BUTHE.

Mpy opraHusaumMmn TennooBMeHHbIX MPOLIECCOB C NMPUMEHEHUEM BbICOKOTEMMEpaTyp-
HbIX OpraHUYecKUX TENNOHOCUTENEN MPesyCMaTPUBAKOTCA CUCTEMbI YAANEHUA NETYYMX Mpo-
BYKTOB, 0GpasyroLLMXCS B Pe3yrbTaTe UX YaCTUYHOrO PasnoKeHUs.

3.10.3 TexHMueckas AnarHocTuka u npounakTMueckoe TeXHu4Yeckoe

ob6cnyxuBaHue

CHWXEHMIO PUCKOB yTeYek B TeMNnooOMeHHMKax crocobCcTBYeT NpUMEeHeHWe pasnny-
HbIX METOA0B TEXHNYECKON ANArHOCTUKN COCTOSIHUS TEMNOOBMEHHUKOB W NX NMpodunakTnye-
CKOE TeXHMYecKoe obCrnyxmMBaHWe Mno pesynbrataM guarHoCTUKW. MpuMepHbIA NopsAoK Npo-
BEAEHNA TEXHNYECKOro AMarHOCTUPOBAaHWS TEMNNOOOMEHHMKOB BKIOYaET Crefyrone npo-
ueaypel.

Ha nepeom 3Tane mpoBOAUTCA aHanmn3 TEXHUYECKOW W 3KCMyaTaUMOHHON LOKYMEH-
Tauum, KOTOPbIN BKITHOYAET:

- MPOBEPKY COOTBETCTBUS (PAKTUHECKNX PEXUMOB SKCMMyaTauum NPOeKTHbIM Mo TeM-
nepartype, LaBeHuNIo, YNCIy OCTAHOBOB, KayeCTBY BOAbI,

- aHanmn3 cepTUUKaTHbIX AaHHbIX 4N BbISBNEHWSA ClyvyaeB OTKIMOHEHUS B UCXOAHbIX
MEXaHNYECKNUX CBOMCTBAxX MeTarsa Uiy ero XMMU4YecKkoro CocTaea;

- aHanM3 JaHHbIX 0 NOBPEXAEHUNAX, PEMOHTAX, 3aMEHaX, PEKOHCTPYKLUMAX, OCMOTpaXx,
O4YMCTKaX, NPOMbIBKAX OCHOBHbIX 3MEMEHTOB TennooOMeHHWKa, pesynbTaTax TeXHUYECKUX
OCBUAETENLCTBOBAHUA U TMAPABINYECKUX NCTBITAHUIA;

- BbISIBNIEHWE ANUTENBHOCTM 3KCnnyaTtauum obopynoBaHusa B aHOMaslbHbIX YCNOBUAX,
aHanm3 obCTOSATENbCTB M NPUYUH aBapUHBIX OCTAHOBOB W ONpefeneHne 30H OCHOBHbIX
3MNEeMEHTOB, KOTOpblE MOIMN NoABepraTbCA HeraTMBHOMY BO3AEMCTBULO; NorydeHne UHGop-
Maumm O HanMuMM AedeKToB, MHTEHCUBHOCTU MX PasBUTUS, a Takke O BO3MOXHbLIX M3MEHEe-
HUSIX MEXaHNYECKUX XapaKTEPUCTMK N CTPYKTYPbl MeTarnna sNeMeHTOB B NnpoLecce 3Kcnya-
Tauun.

PesynbTathl aHanmsa TEXHUYECKON WU 3KCMIyaTaumMoHHOM AOKYMEHTaLUMN UCTOSNb3YOT
ANsi COCTaBnNeHUs UHAMBMAYANbHOM NPOrpaMmMbl TEXHUYECKOTO AMArHOCTUPOBaHWUS TEMo-
obmeHHuKka. B nporpamme ykasbliBatoTcs:

- OCHOBHbIE 3M1IEMEHTbI TENNOOBMEHHUKOB, paboTalolme B pexumax, noj BO3Aewn-
CTBMEM KOTOPbIX MOTYT BO3HMKATb W pa3BUMBAaTLCS MPOLIECCHI YCTaNoCTH, 3p03nK, KOppo3uu,
a TakKke NPOoLECChl, Bbi3blBAOWNE U3MEHEHME FTEOMETPUYECKUX Pa3MEPOB, CTPYKTYPbI U Me-

XaHNYECKUX CBONCTB MeTanna,
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- Hambonee HanpshKeHHble 30HbI (Y4acTKM) OCHOBHbIX 3NEMEHTOB TEMNOOBMEHHUKOB,
KOTOpble B pe3ynbTaTte 0COBEHHOCTEN KOHCTPYKTUBHOMO UCMOMHEHUS UMK YCNOBUI 3KCMnya-
Taummn Hambonee npepacnonoxeHsl k 06pa3oBaHUIo pasnnyHbIX 4eeKToB;

- 06beMbl N METOAbI KOHTPONS UINM UCCINEAOBAHNS MEXaHNYECKNX CBOWCTB U MUKPO-
CTPYKTYpbl MeTarnna OCHOBHbIX 3IEMEHTOB.

MporpamMmon MOryT NpeaycMaTprBaTbCa PasnuyHble METOABI KOHTPONS:

- HAPYKHbIN OCMOTP;

- BU3yarnbHbIA U U3MEpPUTENbHBIA KOHTPOIb;

- KanunnapHas gedekTockonus;

- MarHWTOMNOpPOLLKOBas AeeKTOCKONUS;

- METOJ, MarHUTHOW NamsTn MeTanna;

- YNbTpasByKoBasl TONMUHOMETPUS CTEHKM;

- YNbTPa3ByKOBOW KOHTPOSb CBAPHbIX CO8AMHEHUA 1 OCHOBHOMO MeTanna,

- U3MepeHne TBEpAOCTM NepeHOCHLIMU Npubopamu;

- onpeAeneHe MexaHN4eCcKMx CBOWCTB;

- @aHanmn3 MUKPOCTPYKTYPbI MeTarna aneMeHTOoB Mo pennukam (B cryyae Heobxoanumo-
cTh);

- UCMbITaHWS Ha NPOYHOCTb M MNOTHOCTb.

B vHavBMAyanbHoOM nporpaMme AoMmKkHbI ObiTe ONpeAeneHbl OCHOBHbIE SIEMEHTbI, 30-
Hbl, MOANEXaLUMe KOHTPOM, & Tawke o6beMbl, METOALI HEpaspyLUaloLLEero KOHTpons; oboc-
HOBaHbI HEOOX0AMMOCTb 1 06beMbl NabopaTopHbIX NCCNEef0BaHWA CTPYKTYpPbl U CBOWCTB Me-
Tanna KoHKPeTHOro ANarHoCTMPyeMOoro TennoobMeHHUKa.

Mpn ocmoTpe TennoobMeHHWKoB ocoboe BHVMMaHWEe obpalaeTcs Ha WM3MEHeHWe
OpMbl U rEOMETPUYECKUX Pa3MEPOB OCHOBHLIX 3NEMEHTOB TErnnooBMEHHWKOB, MPOU30-
Wweawmx B rnpouecce aKensyataumm (BMATUHDI, BbINYYUHbI U OTKIIOHEHWUSA oBpasyrowmx ane-
MEHTOB TennooBbMeHHMKa OT NPSAMONMUHEAHOCTW, Crefbl MEXaHUYECKOro U KOPPO3NOHHOIO
M3HOCa).

BusyanbHeIn 1 n3MepuTenbHbIA KOHTPOMb MPOBOASAT ANS BbIABMNEHUS U U3MEpPeHUs
0oBHapyXeHHbIX AedeKkTOB (MOBEPXHOCTHLIX TPELWH BCEX BUAOB M HanpaBneHur, Kopposn-
OHHbIX MOBPEXAEHWUN, 3PO3VOHHOrO U3HOCA, PACCNOEHUI, BMSATUH, BbINyYWH, MEXaHNYECKMX
noBpexaeHuii), 0bpasoBaBLUMXCA B NpoLecce 3KCnnyaTtauum UM Ha CTagun MOHTaxa unm
peMOoHTa, pa3BUTUE KOTOPbLIX MOXET MPUMBECTU K PasPyLUEHWNIO MOBPEXAEHHBIX 3NEMEHTOB
TennoobmeHHuka. BusyanbHoMy v U3MepUTENbHOMY KOHTPOSIIO MOANEXaT OCHOBHOW Me-

Tarnn, CBapHbIE COEAMHEHUS C HAPYXXHOMN N BHYTPEHHEW CTOPOHBI 3MeMEeHTOB.
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KOHTponb HapyxHOW W BHYTPEHHEN MOBEPXHOCTEW OCHOBHbLIX 3/IEMEHTOB METOAaMM
KanunnsipHo U MarHUTOMOPOLLKOBOW AedEKTOCKOMUMN OCYLLECTBNAETCS C LiENbHO BbISIBNEHUS
N ONpeAeneHns pasmepoB 1 KOHDUrypaLmm NOBEPXHOCTHBIX U MOAMNOBEPXHOCTHBIX TPELLUMH,
a Tawke AedeKToB KOPPO3NOHHOMO MPOUCXOXKLEHUS.

MeTon mMarHUTHOV nNamaTy MeTanna NPUMEHSIETCS C Lenbilo 0BHapyXeHUss 1 noKanu-
3aunn BHYTPEHHUX .El,ereKTOB CBapHbIX COS,DMHGHVII?I M OCHOBHOro Metanna anemMeHTOoB yTU-
nn3aynoHHOro TeI'IJ'IOO6MeHHVIKa, noaBeprHyTbIX BO3,CleI7ICTBVII-O MakchManbHbIX Harpysok no
KOHCTPYKTUBHbBIM U 3KCMIyaTaLnoHHbIM napameTpam.

YnbTpa3ByKOBOW KOHTPOIb TOMWMHBLI CTEHKU MPOBOASAT AN ONpefeneHns TOMWMHBI
CTEHKN 3MEMEHTOB YTUIM3ALMOHHOrO TennoobmeHHuka. o pesynetatam ynsTpa3sykoBOro
KOHTPOMS TOMLLUMHBLI CTEHKN OMPEAEnstoT CKOPOCTb MX KOPPO3MM W YCTaHaBMMBAKOT CPOKW
3aMEHbl W3HOLLEHHbBIX 3IIEMEHTOB WNW YPOBHU CHWKEHUS paboymx napameTpoB, a Takke
CPOKN NPOBEAEHNA BOCCTAHOBUTENLHOrO PEMOHTa. YMbTPa3sByKOBOW KOHTPOMb TOMLLMHbI
CTeHkM TpyO NOBEPXHOCTEN Harpesa MPOBOASAT B Haubonee TennoHanpsikeHHbIX MecTax W
MecTax HanbonbLLIEro KOPPO3NOHHOrO MM 3PO3NOHHOMO N3HOCA.

YnbTpa3ByKOBOW KOHTPOIb CNefyeT NPOBOAUTE C LIENbIO BbIABNEHUS BHYTPEHHUX Ae-
PeKTOB B CBAPHbIX COEANHEHNAX (TPELUMH, HEMPOBAPOB, NOP, LUNAKOBbLIX BKMOYEHUA U ap.) B
OCHOBHOM MeTarne v B meTtanne rubos.

McecnepgoBaHnsa MexaHM4YeCcKMx CBOMCTB M MUKPOCTPYKTYPbI MeTarnna 3NeMeEHTOB YTU-
NN3aLNOHHbBIX TennoobmMeHHNKoB cneayeT BbINOMHATL ANS yCTaHOBNEHUA UX COOTBETCTBUA
TpeboBaHNAM AENCTBYIOLLMX HOPMATMBHbIX JOKYMEHTOB M BbISIBMEHUS U3MEHEHU, BO3HWUK-
LWKX B pesynbTaTe HapyLleHWUs! HOpMaribHbIX YCIOBUIA paboTbl N B CBA3W C ANUTENBbHON
akcnnyatauuen. MccnepoBaHusi MexaHUYecKUx CBOWCTB W CTPYKTypbl MeTanna cneayet
NPOBOAUTL HEPAa3PYLLAIOLLMMM METOAAMU KOHTPOIS.

WUcnbiraHua TennooBMEHHMKOB Ha MPOYHOCTb M MIIOTHOCTbL MPOBOAATCA B BUAE TUA-
paBnMYECKUX UCNbITaHWA. MMapaBnMyeckoe UCTbITAHUE SIBNSIETCA 3aBepLUAOLLEn onepauu-
€1 TEXHNYECKOr0 ANarHOCTUPOBaHUS TENNOOOMEHHMKa, OCYLLECTBNAEMON C LeNbio NpoBep-
KW MNOTHOCTW W MPOYHOCTM BCEX €ro aremMeHToB, paboTatolmx nog AasneHvem. Mvapasnu-
4Yeckoe ucnbiTaHune cnepyeT npoBOAUTL MPU MONMOXUTENbHbLIX pe3dynbTatax TexXHU4YeCKOoro
AWNarHoCTUPOBaHUS U NOCHE YCTpaHeHUs] 0BHapYKEHHbIX AedeKToB Npu NPpobHOM faeneHun
1,25 paGoyero paBneHMs N BPEMEHW BbIAEPXKKU Mod MpobHbIM AaBNeHNEM He MeHee
10 MyH. PesynbTaTtbl rMapaBnnyeckoro UCMbITaHns yTUIM3aLmoHHOro TeNNoobMeHHnka npu-
3HaKOTCA YA0BNETBOPUTENBHBIMU, ECIM HE 0BHaPYKEHO:

- TPELLMH UNW NPU3HaKoB paspbliBa (MOBEPXHOCTHLIE TPELLMHBI, HaAPbIBLI U AP.);

- Te4n, Kanenb 1 BNarn Ha NnoBepxHOCTU OCHOBHOIo Metanna, CBapHbIX COe,D,I/IHeHVIl‘;I;
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- BUAUMbIX OCTaTOYHbIX AedopmaLuii.

CoobLiaetca O NOMOXMUTENBHOM OMbITE TEXHWYECKOW ANArHOCTWMKM COCTOSIHUA Tpyo
TennooBMeHHMKOB NOCPEACTBOM BUXPEBLIX TOKOB. BUXPETOKOBLI METOL, KOHTPOISt OCHOBaH
Ha aHanuae B3anMOAENCTBUA BHELLUHErO 3MEKTPOMArHUTHOrO Mons ¢ 3MeKTPOMarHUTHeIM Mno-
1NeM BUXPEBbIX TOKOB, HABOANMbBIX BO3OY)XAaOLLEN KaTyLLUKON B SNeKTPONpoBOAsLEM 00bek-
Te KOHTPOMNSA 3TMM MoJfieM. B kayecTBe UCTOYHMKE 3NEKTPOMArHUTHOro Nons Yalle BCero uc-
nonb3yeTcst MHAYKTUBHAsNA KaTyLlka (O4Ha MMM HECKOIbKO), Ha3blBaeMasi BUXPETOKOBbLIM npe-
obpasosatenem (BTIM).

CuvHycomnganbHbId (MM MMMYNbCHLIA) TOK, co3paBaembln B kaTywkax BTM, cosgaet
3MEKTPOMarH1THOE Nore, KOTopoe Bo3OyxaaeT BUXPEBbIE TOKU B 3NEKTPOMarHUTHOM o6bek-
Te. DNEeKTPOMarHUTHOE More BUXPEBLIX TOKOB BO3AENUCTBYET Ha KaTyLLkM npeobpasoeaTens,
Haeogs B HAX OC unm nameHsas nx nonHoe 3SrekTpuyeckoe conpoTusneHune. Peructpupys
HanpsbkeHne Ha KaTyllkax UM WX COMpPOTMBIEHUE, NONyYarT WMHGOPMAaLMIO O CBOUCTBax
obbekTa 1 0 MonoXeHWn npeobpasoBaTens oTHOCUTENBLHO ero. OCo6eHHOCTL BUXPETOKOBO-
roO KOHTPOMs B TOM, YTO €r0 MOXHO NpoBoauTb 6e3 koHTakTa npeobpasosartens u obbekTa.
Mx B3aumogencTsme NPONCXOL4UT Ha PacCTOAHUSX, AOCTATOYHbIX AN CBOGOAHOIrO ABMXKEHUS
npeobpasoBartens oTHOCUTENBHO obbekTa (OT AOonen MUNMMMMETPOB L0 HECKONbKUX MUMMU-
meTpoB). [o3TOMy 3TMMX METOAAMW MOXKHO MOMyYaTb XOPOLLNE Pe3yNbTarbl KOHTPONS AaXe
MPW BbICOKUX CKOPOCTSIX ABWKEHNSA 0OBHEKTOB.

B [9] coobLiaeTcs1, UTO B pesynbTare NPUMEHEHNA 3TOro MeToAa Ha XMMWYECKOM 3a-
BOAE KONMMYECTBO aBapuiHbIX OCTAHOBOK Mpouecca 13-3a Teven Tpyb 6bino cokpaleHo Ha
90 % 3a 10 neT. 31O TaKKe MPUBENO K CHUXKEHWIO EXKErofHbIX 3atpar: CpefHas exeropHas
3KOHOMMS U3-3a YMEHbLUEHWSI KONMYECTBa 3aMeHsieMblx Tpy6 npubnusutensHo B 5 pas

GornbLue, YeM MHCMEKLMOHHbIE 3aTpaThl.
3.10.4 O6paueHre ¢ XMMUYECKMMU peareHTaMmu

XpaHeHue 1 obpallgHe ¢ XMMUYECKMMU peareHTaMmm — NOoTeHUMansHas 3Konornye-
ckas npobnema BOAHbIX cucTeM oxnaxaeHus. [osnposka fobaBok B CUCTEMY OXNEXAEHUS
MOXET ObITb HEMPEPLIBHON UM NEPUOANYECKON, XMMUYECKOEe BELLECTBO MOXET MNOAaBaTLCs
B pacTBOPEHHOM UnM B Ynctom Buge. O6bembl NPUMEHAEMbIX XMMUKATOB U UX XapakTepu-
CTUKM CYLLECTBEHHO PasnmMyaroTCs U 3aBUCAT OT MHOMMX hakTopoB (Hanpumep, XMMUYECKOro
cocTaBa BOAbl M MaTepuana TennoobMeHHUKOB), COOTBETCTBEHHO, PUCKK, CBSA3aHHbIE C UX

XPaHEHVEM TaKKe PasmyaroTCca.
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Hanpumep, ans perynnposaHns pH LMPKYNSLMOHHOW BOAbI MOXET NPUMEHSATLCS Cep-
HasA KMCnoTa, KoTopas o0bbIYHO XPaHWUTCH B pesepByapax U3 Manoyrrepoaucton cranu. [ns
o6ecneveHna 6e30MacHOCTU TakKMX XPaHUMULL, HEOBXOAMMO NPUHMMATL CneluarbHbIe MephbI.

WHorpa poGaBkn nNpomsBOAATCS HaA MecTe. Hanpumep, rmnoxmoput MOXeT NMpou3Bo-
AWTBCA 3MNEKTPONM30M MOPCKOW BOAbI. ITOT NPOLECC MOXET ObITb ONaCHBLIM C TOYKM 3PEHUS
obpa3oBaHusi xJlopa. YTeuku 030Ha Npuv ero Npov3BOACTBE MOTYT MPeACTaBNATb ONacHOCTb
Kak Ansi nepcoHana, Tak u Ans oKpyxaloLen cpebi.

[obaBkn MOryT BBOLMTLCS BPYYHYHO UMM MOCPEACTBOM aBTOMAaTU3MPOBaHHOW CUCTe-
Mbl yrnipasneHusa. NMpu pyyHom BBoAe ecTb 6onee BbICOKUA PUCK NPONMBOB. ABTOMAaTU3NPO-
BaHHbIE CUCTEMbI CHPKaKOT PUCKK, HO TPEBYIOT perynapHOro o6CnyXmBaHUsi U KOHTPONS.

HAT ans xpaHeHWs onacHbIX BeLecTB onucaHbl B cnpaeovHuke HAOT «CokpaileHue
BbIOpPOCOB 3arpA3HAIOLLIMX BELECTB, COPOCOB 3arpsidHSIOWMX BELLECTB MPUM XpPaHeHUU U

CKNagmpoBaHUn TOBapoB (rpy3oB)».
3.11 PUCKMN MUKPOOMOSNOrMYeCcKoro 3arpsi3HeHus

3.11.1 Ycnosus pa3sutusa MukpoopraHusmon B 1CO

B oTeyecTBEHHOW 1 3apyBexHON NMTepaType CoOOLAT O HaNMYMN PUCKOB PasBUTUS
N PasMHOXEHMS PasnnyHbiX BONEe3HETBOPHbIX MUKPOOPraHM3mMoB B 060POTHBLIX BOAHBLIX CU-
CTeMax oxnaxaeHuna. JTO MOXET NPOUCXOAUTL B OXNaXKAatoLWwen BoAe NN Ha KOHCTPYKTUB-
HbIx anemeHTax MCO, KOTOpble HaxOASTCS B KOHTAKTE C OXMaxzarLlen Boaon. Itn pucku
He CyLecTBYIOT AN BO3AYLUHbIX PaguaTOPHbIX CUCTEM OXNEXAEHUS C €CTECTBEHHON Wnn
NPUHYANTENBLHOW TATON.

CanuTapHo-anngemumonormdeckme npasuna ([45]) OTHOCAT BOAHbLIE CUCTEMBI OXna-
XOSHMSA MPOMBILLMEHHbIX NPEANPUSATUA (TPaavpHA N UCMapUTEnbHbBIE KOHAEHCATOPbI) K NOo-
TeHUMansHO onacHsIM 06bEKTaM B OTHOLLEHWMW PacnpOCTPaHeHWSA NErMOHENNe3HoN NHMEK-
U m Tpe6yrou.|,v|M nepnogmn4eckoro nccrnegoBaHna Ha Hannyne BO36y,D,VITeJ'IF| nernoHenne-
3a. Hannuve B faHHbIX cucTeMax BombLUMX KONMYECTB LMPKYNMPYIOLLEN TENNOW BOAbI B CO-
YeTaHum ¢ obpasoBaHMeM BOJHOMO a3po30risi, CNOCOBHOMo pacnpoCcTPaHATLCA B paguyce Ao
HECKONBbKMX KMMOMETPOB MO3BOMSET OTHECTU AaHHble OOBLEKTbl K 4MCNy MNOTEHUMansHo
OMNacHbIX B OTHOLUEHUWN BO3HUKHOBEHWUSI NEMMOHENNE3HON MHMEKUMW. YunTbiBan, 4TO onac-
HOCTb MPEACTaBNAT TOMLKO CUCTEMBI C BbICOKUMW UCTOYHMKAMWN BOAHBIX a3pO30nen, MyK-
pO6VIOJ'IOFVI‘-IeCKVIe PUCKK 3Ha4YMMbl TONMbKO AndA BOAHbIX 060p0THbIX cucTtem C ncnaputens-
HbIMW DalleHHbIMK rpagnpHAaAMn. OcTanbHble BOAHbIE CUCTEMbI nmbo He CcOo34arT BOAHbIX

aspo3sonelt (MPSIMOTOUHbIE, OBOPOTHLIE C BOAOEMAMU-OXNAAUTENSAMM), NGO UMEIOT He3Ha-
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YMTENbHYIO BbICOTY (BOAHbIE 0BOPOTHBIE C aTMOCHEPHBIMU, BEHTUNATOPHLIMUA U 3KEKLIMOH-
HbIMW rpagupHaMK, BpbidranbHeIMu HacceriHamm).

Mo vHdbopmauum cnpasoyHrka ([9]) ocHOBHbIE TennontobrBkLie BONE3HETBOPHBIE MUK-
POOpPraHnamMbl, KOTOPbIX HAXOAAT B BOAHBIX CUCTEMAX OXNI@XAEHMS, UCMOTb3YIOLLMX PEeYHbIe
Bogabl — 310 GakTepuu Legionella pneumophila (Lp) n amebbl Naegleria fowleri (Nf).

B ecTecTBeHHOM MpUPOLHOW Cpeae YNOMSHYTbIE PasHOBMAHOCTU MUKPOOPraHW3MOB
00bI4HO CyLLECTBYIOT B HU3KUX W Be3onacHbIX KOHUeHTpauvsx. Bo3byautens nermoHennesa
ABMNSAETCA LUMPOKO PacnpoCTpaHEeHHbIM BOAHbIM  MUKPOOPraHW3MOM, MPUCYTCTBYIOLMM B
GOmbLUMHCTBE MPECHbIX BOAOEMOB B HEKYIbTMBMPYEMOM COCTOSIHUM. KOHLEeHTpauum nervo-
Henn B NpupoaHbIX Bogoemax He npesbiwatot 103 KOE Ha nuTp v He npefcTaBnsiioT onac-
HOCTM Ans YenoBseka. B cBs3an ¢ aTM NpupoaHble BOAOEMbI HE SBNAOTCS 0ObeKTaMu npo-
hMNaKTUYeCKoro 1CCrefoBaHNsa BOAbl HAa Hanuuve Bo3OyauTens nervoHennesa. Us-3a no-
BbILLEHHOW TemnepaTypbl U 6naronpusTHbIX YCNOBUA B CUCTEMaX OXNEKAEHUS MOXET Mpo-
N30T YCKOPEHWE pasBuTUs 3TWUX BakTepui, YTo cosgaeT NoTeHumansHbIA pyUck AN Yeno-
BeYeckoro 340poBbs. Paseutme Lp yckopseTcs B yCroBUSX Hanmvuns 3arpA3HEHWr, npucyT-
cTBus ameb, Bogopocneid. Nocne HeCKONbKMX BCrbILLEK NErMoHernesa Mecta U xapakrepu-
CTUKM pa3suTus Lp ObinM LUMPOKO MccneaoBaHbl C MeAMUMHCKOA U BMONormyeckon Todek
3peHna. Ho ocTaeTcs ewe MHOrO HeAOCTaTOMHO WCCNeAOBaHHbIX BOMPOCOB, KacaloWmXcs
CBSI3V PasBUTUS NaToreHHbIX MMKPOOPraHW3MOB C XMMMUYECKMM COCTaBOM BOAbl U TEXHOMO-
rnyeckmmm ocobeHHoctTsimm MCO.

OcHoBHOM MexaHW3M nepefayy fermoHennesa — aspo30fibHbIN, MyTb — BO3AYLUHO-
KanencHbIA. dakTopamu nepepaynm MHMEKLUMN SBMSIOTCH MENKOAMCINEPCUOHHBIN BOAHLINA
aspo3onb U BOAA, coaepKalume nervoHensbl. [pakTuieckn Bce KpynHble anvaeMuydeckue
BCTbILLKMA M MHOTME CMOpaanyeckme Criyyau NErMoHensieaa CBs3aHbl C pacrpoCTpaHEeHWeEM
MEJIKOAUCMEPCHOrO aspo30Misl, COAEPXKALLEro NErMOHeNnmnbl U reHepUpyemoro ObITOBLIMM,
MEAVLMHCKUMA UMW MPOMBILLNEHHLIMMA BOAHbIMW cucTemamu. [MoTpebneHue 3apakeHHon
BogonpoBoAHOW BoAbl 6e3 obpasoBaHMA aspo3ona cHUTaAEeTCH anbTepHATUBHBLIM NyTEM Me-
peaaun uHdekumn. B nocnegHee BpemMs oH npuobpeTaeTt Bce 60nbLLYIO aKTyanbHOCTb.

B cuctemax BofocHabkeHWs, KOHAWLMOHUPOBaHWA U YBMAXHEHWS BO3AyXa, APYrvx
cucTeMax CBsi3aHHbIX C LMPKynsiuver Tennon Boasl B gnanasoHe ot 20 °C go 50 °C koHueH-
Tpauus Bo3dyauTeEnNs pesko BO3pacTaeT 3a cyeT o6pa3oBaHns BUONNEHOK Ha MOBEPXHOCTM
o6opynoBaHWSA, YTO ABNSETCA KIOYEBBIM (DAKTOPOM HAKOMMEHUA NOTEHLMarnbHO OnacHbIX
KOHUeHTpauun nernonenn. Kpome toro, B [9] coobujaeTcs, YTo AONOSHUTENBHBIMA YCMOBU-
AMK, cnocobeTytommMm passututo Lp B NCO aenaioTca HEAOCTaTOUHbIA YPOBEHb 06CNYXu-

BaHusA obopygosaHua NMCO u pH uvpkynsumoHHo Boakbl mexay 6 n 8.
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3.11.2 MeTtoabl CHKEHUSA MUKPOOMONMOrMUYECKUX PUCKOB

B caHuTapHo-anmaemunonornyecknx npasunax ([45]) ykasaHo, 4TO HEOB6XoaMMbIM
ycrnosnem 3eKTMBHOM NPOodUNakTukA nermoHennesa ABnseTcs Nepuoju4ecKUi Konmde-
CTBEHHbBIN MOHWUTOPUHI NOTEHLMAaneHO OMacHbIX BOAHbIX 06bekToB U cuctem. Mukpobuono-
rmyeckoe nccrnefoBaHne Ha Hannune Bo3OyAUTENs NermoHennesa AaHHbIX CUCTEM B pamKax
rocyAapCTBEHHOIO CaHUTapHOrO KOHTPONS HEOBX0AMMO OCYLLECTBNATE exxekBapTasnbHo. Mpn
BbISIBMEHWUN BO3OYAUTENS B KOHLEHTPALMK, NPEBbILAOLLEN AONYCTUMbIE 3HAYeHUs HeobXo-
AVMO NpOBeEHNE [OMNONMHUTENBHBIX NPOUNNAKTUHECKUX MEPOMNPUSATUN.

B meToanyeckmx ykasaHunsx ([44]) npyeBeneHbl peKOMeHAAUMN ANS OPraHn3auuii, aKc-
NayaTupyowWmx CUCTEMbl TEXHUYECKOrO BOLOCHAOXEHNA NPOMBILNEHHbLIX NPEANPUSTUNA, B
Tom yncne MNCO, 1 HanpaBneHHbIe Ha MOBbILEHWE TMIIMEHNYECKON Be30nacHOCTU CUCTEM
TEeXHN4Yeckoro BogocHabxeHnsi. PekomeHaoBaHHbIe B [44] rurneHnYeckue kputepum — aony-
CTUMbIE YPOBHM MMIMEHNYECKMX NOKa3aTenen BoAbl, UCNONb3YyeMOW B CUCTEMAaXxX OXNaxae-
HWSl, OCHOBBIBAIOTCA Ha NMPUHLIMNE COOTBETCTBUSA KayecTBa UCMONb3yeMON BOAbI YCIIOBUSIM
ee fanbHenLwero NPUMEHeHNA N BEPOSITHOCTLIO KOHTaKTa YenoBeka ¢ BOCCTaHOBIEHHOMW BO-
[OW: B 3aKPbITbIX UMM OTKPbITBIX CUCTEMAX. B 3aKpbITbIX CUCTEMAX TEXHUYECKOrO BOAOCHAb-
XEHNS HEMOCPEACTBEHHbIN KOHTaKT paboTaromx C BOCCTAHOBNEHHOW BOAOW, Kak npaBuno,
OTCYTCTBYET.

[na 3aKkpeITbIX CUCTEM MUMUTUPYIOLLMM MOKa3aTenem OnacHOCTU BOAbl ABNSETCA ee
Mukpobuonoruyeckuii coctae. Heobxogumasn cteneHb obes3apaxuBaHus JOCTUraeTcs npu
COOTBETCTBUM Ka4eCcTBa OYMLLEHHbBIX CTOYHBIX M MPUPOAHBIX BOA TpebosaHusaM, npeacras-

neHHeIm B Tabnvye 3.19.

Tabnuua 3.34 — PekoMeHayeMble JOMYCTUMbIE YPOBHU NoKasaTenen KavyecTBa BOAbl 3aKPbITbIX
CUCTEM TEXHUYECKOro BOAOCHAOKEHNS NPOMbILLNEHHbIX NPEANPUATUIA

Mokasatenu EavHMLBI n3amepenns LonycTuMble ypoBHU
BaBelweHHble BellecTBa Mmr/n 10,0
BlKs mr O2/n 10,0
XK mr O/n 70,0
O6wwume konmdopMHble GakTepum Uucno Gaktepuri B 100 mn 500
TepmoTonepaHTHble konudopMHble | Yncno 6aktepuii B 100 mn 100
BakTepum
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[Mokasarenu

EAvHWLbI nsmepeHus

JdonycTtumble ypoBHU

Konudarn

Yucno bnsawkoobpasyto-
wmx egnHny (BOE) B
100 mn

100

anI MCNnonb30BaHNMN OYULLEHHBLIX CTOYHbIX BOA B OTKPbITbIX CUCTEMaxX TEXHUYECKOro

BofocHabxeHus anmaemndeckas 6e30nacHOCTb SBNSAETCA BaXKHENLLM Kputepmnem ee Kade-

CTBa W, CrefoBaTesibHO, CTENEHN ee OUMNCTKU. BMecTe ¢ Tem BOAa AOMKHA UMETL 6naronpv|—

ATHbIE OPraHoNenTUYECKMe CBOMCTBa M ObiTb Be30MmacHon no xumudeckomy coctasy. [Mpu

noboM CoveTaHNM METOLOB OYMCTKN, LOOUYUCTKM U o6eaaapa>+<v|Bava rnaBHbIM Tpe6OBaHI/I—

€M 4BNnAeTCA COOTBEeTCTBME KadeCTBa BOAbl FTMrMEHUNYECKMM KpuTtepusam, npmBeeHHbIM B

Tabnuue 3.20.

Tabnuua 3.35 — PekomeHayeMble JOMNyCTUMbIE YPOBHU NOKasaTenen kavecTsa BOAbl OTKPbITbIX

CUCTEM TEXHMYECKOTO BOA0CHabKeHMs NPOMBbILUNEHHbIX I'Ipep,I'IpVIﬂTI/IIZ

Mokasatenu EAMHMHbI U3MmepeHua ﬂOnyCTMMbIe YpPOBHU
3anax Bannbl 2
Okpacka B cTonbuke Bojibl CcM 10
BlMKs mr O2/n 3,0
XK mr O/n 30,0
Obwme konudpopMHble BakTepnm Yucno 6akrepun B 100 mn 20
TepmoTonepaHTHble konudopMHbie | Yncno 6akrepun B 100 mn 10
BakTtepun
Konudarn Yueno 6nawkoobpasyto- 10
wmx eaunuy, (BOE) B
100 mn

B OTKPbITbIX CUCTEeMax pekomMeHayeTcA ncnonb3osaHmne Boabl NPUPOAHbLIX MCTOYHUKOB

W BOCCTaHOBIEHHOW BOZbI, NOMy4YEHHON U3 NMOBEPXHOCTHOrO CTOKA C TePPUTOpUM Npeanpus-

TUIR, NPV COOTBETCTBUWU 3TUX KaTeropun Boj TpeboBaHWsM, NpefcTaBneHHsiM B Tabnu-

ue 3.21.
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Tabnuuya 3.36 — PekomMeHayeMble JOMNYyCTUMbIE YPOBHUW NOKasaTenein kauectsa BoAbl MPUPOAHbLIX
VCTOYHMKOB U NOBEPXHOCTHOIO CTOKa C TEPPUTOPUN NPEANPUATUAN, NPUMEHSEMbIX B OTKPbITBIX
CUCTEM TEXHUUECKOTO BOAOCHAGKEHUS NPOMBILLNEHHBIX NPEANPUATUN

Mokasarenu EAUHWULI n3mepeHns [onycTtumble ypoBHu
O6wwme konmdopMHbie GakTepum Yucno Gakrepurt B 100 mn 500
TepmMoTonepaHTHble kKonugopmHbie [ Yncno 6akrepun 8 100 mn 100
BakTepumn
Konndaru Yucno Gnawkoobpasyto- 10
wwmx egnHny (BOE) B
100 mn

B Tabnuue 3.22 npvBeaeHbl CBeAeHUSA N0 CaHUTapHbIM nokasaTtensam sogbl MCO, no-

NyYeHHble Mo pesynbTaTamM onpoca NPeanpysSTUNA.

Tabnvua 3.37 — CpeaHue 3Ha4YeHWs1 CaHUTapHbIX NokasaTenemn kauecTsa LMpKyNALUMOHHOW BOAbI,
NOMy4YeHHbIE NO pesynbTaTam onpoca

obopoTHble BoA- NPAMOTOYHbIE
Mokaszarenu

Hble MCO nco
Konudarn, BOE/100 mn 13 1
O6wwme konmdpopmHble Baktepmun, KOE/100 mn 551 166
TepmoTonepaHTHbIE KONMAGOPMHbIE BakTepun, 473 121
KOE/100 mn
Bo3byantenn nHgpeKkUuMoHHbIX 3abonesaHni, ea./n 0 0

KonnuyectBo nonyyeHHbIX AaHHbIX (OT CEeMU NPeAnpusTWA) He NO3BONSET chenatb
060CHOBaHHbIE BbIBOALI O XapaKTePHbIX 3HAYEHMAX rnokasatenei. Tem He MeHee, MOXHO
oBpaTnTb BHUMaHME CyLLECTBEHHO Gonee BbICOKME 3HaYEHUs nokasaTenen ons obopoTHbIX
CMCTEM MO CPaBHEHMIO C MPSIMOTOYHBLIMU.

B cootBeTcTBUM C ([9]) Mepbl MO NPeAOTBPALLEHUO nermoHennesa Moryt ObiTb
HanpasneHbl Ha NPefoTBpaLLEHNE PasBUTUA U pa3MHOXeHUs GakTepuii B cuctemax oxna-
xaenvs. B CLWA v BenvkoBpuTtanunm Beinn paspaboTaHbl COOTBETCTBYHOWME PEKOMEHAaLMN.
PerynsipHbIi aHanua noteHumansHoO onacHsix BacceiHoB (Hanpumep, B BogocbopHbix Bac-
CEeWHOB B rPagupHsix), AOMOIHATENLHOE TEXHUYECKOE OBCMyXMBaHWe, nogfepxaHve onpe-
LEenNeHHbIX YPoBHeN pH 1 TeMnepatyp, agekBaTHbIX OCTaTOYHbIX YPOBHEN BMoLmMaOB U pery-
NMpoBaHMe kadecTea A400aBOYHOM BOAbI MOXET NPefoTBPaTUTL CO3AaHne ycrnoBui, Bnaro-
NPUATHBIX 4N passuTms Lp.
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B kauectBe Mep Mo NpeaoTepalleHuio passutus Lp n apyrnx 6aktepuin B rpagumpHsx,
B [9] pekoMeHayeTca NPUMEHATL crneayoLwmne MeponpuaTma:

- OYNCTKA U Ae3nHDEKUMOHHan 06paboTka NOANUTOYHON BOAbI, €CNN 3TO BO3MOXHO;

- MepbI MO NPEAOCTBPALLIEHUIO YTEYEK OXIIaXAaeMbIX BELLECTB B CUCTEMY OXNaXAeHUS;

- npeaoTBpaLleHne 00pa3oBaHna B BOAHOM TPaKTe 3aCTOMHbIX 30H,;

- CHUKEHME OCBELLEHHOCTU BHYTPEeHHEro obbema rpagmpHu, YTo 3aMeanseT pocT Bo-
Lopocnen;

- oBbecneyeHune ceoboaHoro goctyna k anemeHtam NCO ana nx perynsapHomn 04nMCTKY,

- NCMONb30BaHWE KOHCTPYKUMIA KanneynoBUTENEN U OPOCUTENEN, KOTOPbIE MOTYT Nner-
KO O4MLLaTbCS;

- TemnepaTtypa OxNaxaarowen BOAbl AO0MKHA ObiTb HWU3KOW HACTONBLKO, HACKOJBKO
BO3MOXHO (HEBONbLUME HEAOOXNaXKAEHNS);

- npefoTBpaLLeHe 06pa3oBaHns OTIOXKEHWUIA U KOPPO3WMK;

- ONTUMM3ALMS KOHCTPYKLIMW AN YBEINMYEHMS CKOPOCTEN NOTOKa BOAbI U BO3AYXa,

- CHWKEHME MHTEHCMBHOCTW KanenbHOro yHoca C Lienbio OrpaHUYeHns BO3MOXHOCTU
pacnpocTpaHeHust 6akTepuii B OKpy>KatoLLEen Cpeae;

- oco60e BHMMaHWE AOMKHO YAENSTLCHA Cry4YasiM OCTaHOBOK M MYCKOB CUCTEM OXJa-
XAEHWSA, B 0COBEHHOCTM NPU OCTaHOBKE LMPKYNALUMM BoAbl bonee yeM Ha 4 aH;

- nepcoHarn, obCcnyx1BaroLLnA rpagnpHA, LOMKEH NPUMEHSITL CPEACTBa 3alUThl opra-
HOB AbIXaHus;

- npu oBbHapyeHun Lp MexaHu4yeckas O4MCTKa CUCTEM OXNaxaeHus n obessapaxu-
BaHWe MyTeM LLOKOBOW [03MpoBkU Broumaa.

[na npepoTepalleHust paseBuTua Lp Hy>KHO B MakcUMarsHO BO3MOXHOW CTEMNEHU nopa-
LEepXUBaTb BbICOKMA ypoBeHb obcnyxmeanus MCO. Kak npaeuno, ans yHUYTOXEHUs Lp B
BOAE MPUMEHSIOT Buoumabl-okucnuTeny. Ans yHuuToxeHus 6akrepun B GuonneHkax Heob-
x0anMbI Bonee MeAneHHO AeUCTBYIOLWME HeoKMCsoWwme Broumabil.

Mpu npumeHeHWn xnopa 6e30nacHOCTb BO3HUKHOBEHMS anuaeMun obecnedmBaeTca
CneayoWwmM PeXMMOM XNIOPUPOBaHUS:

- NPV COAEPXaHNN B LMPKYNSLUMOHHOM BOAE B3BELLEHHLIX Bewects Ao 3 mr/n, buono-
rmdeckoro notpednenus kucnopoga (BMNKs) go 6 mMr/n u xuMuyeckoro NOTpedneHns Kncrno-
poaa (XIMNK) ao 45 Mr/n — panutenbHOCTb KOHTaKTa BOAbI C XnopoM He MeHee 30 MUH, KOH-
LUeHTpauusa ocTaTodHOro xnopa He meHee 1 mr/m;

-npu cogepxaHun B3BeweHHbIXx BewectB 3—10 mr/n, BlNKs ao 6 mrin u XMK po
45 Mr/n — pNUTENbLHOCTL KOHTaKTa BOAb! C X/IOPOM He MeHee 1 4, KOHLEHTpaumus OCTaTo4qHO-

ro xsfopa He meHee 1 mr/n.
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Ona obecneveHns Ge3onacHOCTM BO3HWUKHOBEHMS SNUAEMUNA B panoHe pasMeLLeHust
rpagvpeH aonyckaetca obpaboTka 06OPOTHON BOALI MMMOXIIOPUTOM HaTPUSA, O30HOM, KOM-
BuHaumel o3oHa ¢ xnopa.

Ons obe3sapaxvBaHns NMPOMbILUNEHHBIX BOAHbLIX Pe3epByapoB, rpagvpeH, Npynos-
OTCTOMHMKOB, CUCTEM 0BOOPOTHOro BoAoCHabxXeHMsA B [45] pekomeHayeTca cneayrowasn cxe-
Ma Ae3nHEKLMM:

- NpoBeAEHNe MOCTOSHHOrO XJIOPUPOBaHNS NPU KOHUEeHTpauvm 2—-3 mr/n cBoGogHOro
Xnopa B TeyeHne 24-48 v,

- XnopuposaHue MeHbLUmn godamu 0,7—1,0 Mr/n no 1 4 B CyTKK.

Ans HeBonbwmnx NMCO BO3MOXHO MCMNOMb3OBaHNE TEPMUYECKOrO MeToaa Ae3nHgex-

Lmn — Nporpes BoAbl Npu Temneparype He MeHee 80 °C B TeUeHne CyTok.
3.12 O6pa3oBaHue OTXO0AO0B

WHdopmaumm o Buaax n macce crneumdguriecknx 0TX0A0B, CBA3aHHbIX C SKCMyaTaum-
en MNCO, 6bino nony4eHo HemHoro. MoXHO BbIAENUTL Cregylowme rpynnbl oTxoaoe, obpa-
3YHOLUMXCA B TEYEHNE BCEro xum3HeHHoro umkna NCOo:

- ANSA NPSAMOTOYHBIX U OBOPOTHBIX CUCTEM C BOAOEMAMU-OXNAAUTENAMMU, YaCTbIO KO-
TOpPbIX SABMSHOTCS KPYMHble BOA03ab0pbl N3 NOBEPXHOCTHBLIX BOAHLIX OOBLEKTOB, XapaKTepHO
obpaszoBaHne Mycopa, cobMpaemoro ¢ MycopocOOpHbIX PELUETOK, HEMOABWKHBIX U Bpalla-
FOLLIMXCS CETOK, MycopocBopHbIX nnsTpoB, GOHOBLIX 3arpaxkaeHWUi;

- UNOBbIE OCafKW, Hakannvearwmecs B BOAOCOOpHbIX HaccelHax rpagupeH, Gpbis-
ranbHbIx 6accerHoB, aBaHKamMmepax HaCOCHbIX CTaHUWI;

- 0TX0Abl, OOpasylolmecss Npu NpeaBapuUTEnbHOW MOATOTOBKE MNOANUTOMHOW BOAbI,
06paboTke UMPKYNALMOHHONM BOAbI UMW OYUCTKE NPOAYBOYHLIX BOA BOAHbIX 0BOPOTHBIX CU-
CTeM, eCnun 3TN MeToAbl 00paboTku BOAbI NPUMEHSAIOTCS,

- 0TX0Abl, 06pasyoLmecs nNpu PEMOHTE, PEKOHCTPYKLMK Uik BoiBoae MNCO 13 skenny-
araumm.

OGbeMbl 06pasoBaHMs UMOBbLIX OCAAKOB 3aBUCAT OT Ka4eCTBa LMPKYNALUMOHHOW BOAbI,
a TaKke MHTeHcuBHOCTM passutusa B NMCO BogHOM pacTutensHocTU. B pesynbTaTte onpoca
ObInKn Nony4YeHbl ceefeHns 06 oGbemax 06pa3oBaHNs UIOBbLIX 0CaaKoB 4-ro U 5-ro knaccos
onacHocTn, cobupaembix B BoaHbIXx 060poTHeIX MCO, ot 26 go 344 T/roa. B cnpaBoyvHMKe
([9]) coobwaeTca, 4TO MNOBbIE OCafKX, Oceaalome B BOAHbIX BaccenHax rpagupeH, MoryT
coaepxaTb LMCTbl UM yCTONYMBbIE POPMBI NATOreHHbIX 6akTepuin n NPOCTENLINX. NaToreH-
Hbix ameb n Legionella pneumophila (Lp). Ana pewenna Bonpoca © Metogax obpalyeHus c

WMOBbLIMW OCaAKaMN 0BOPOTHBLIX BOAHBIX CUCTEM HEOBXOAUMO UX MUKPOBMONOrMYeckoe nc-
200



NTC 20-2016

cneposaHve. MoxeT notpeboBaTbCs Ux creymansHas obpaboTtka B Lensix obessapaxusa-
HUS.

Mycop, cobupaembii ¢ MyCOPOCOOPHBIX PELLETOK, COCTOMT U3 OTMEPLUMX OCTaTKOB
BOAHbIX OPraHM3moB, BbICLLEN BOAHOW N HA3EMHOW pacTUTenbLHOCTH, BbITOBOro Mycopa, no-
naeLero B BOAHbIN 06bekT ¢ BogocbopHon TeppuTtopumn. MNMCO He ABNATCS UCTOYHMKaMU
obpasoBaHMA 3TOro Mycopa 1 kakue-nnmbo Mepbl NO CHMKEHUIO ero 06pa3oBaHns HEBO3MOX-
Hbl. B TO )Xe BpemMsa BaxHO He gornyckaTb ero nonaganua B MCO, Tak kak OH MOXET oKasbl-
BaTb CyLLeCTBEHHOe HeratneHoe BrnusHue Ha paboty MNCO. O6bembl ero obpasoeaHus 3a-
BUCST OT NNOTHOCTW Buomacchl B BOAHOM 0ObeKTe, BUAOBOrO COCTaBa SKOCUCTEMBI, CTENEHN
BnaroyctpoeHHocTu BogocbopHoro GacceiHa, 3arpsa3HEHHOCTN akBaTopun U Apyrux hakTo-
poB. B pesynbtarte onpoca 6binmn nonyyeHbl ceegeHnsa 06 obbemax obpasoBaHua 0TXOA0B,
cobpaHHOro ¢ MycopocbopHbIx peeTok, ot 0,1 o 3,8 tT/roa. OgHako 3TN AaHHLIE HEMHOrO-
YMCNEHHbI U HE SBNSAIOTCS NPeACTaBUTENbHBIMU.

OO6bIYHbIN  NPOeKTHbIM cpok akcnnyatauum MCO poctaTovHO AnUTENbHBLIM — OT
20 net n 6onee. OpgHako HeOBXOAMMO y4UTbIBaTL BO3AENCTBUE Ha OKPYKaIOLLYIO cpeay Ma-
Tepuanos, u3 kotopbix coctout NCO u koTopble GyayT 06pasoBbIBATLCA U yAANATLCA NpU
BbIBOAE M3 3KCMSlyaTauvmn UM 3saMmeHe YacTtell cucteMbl oxnaxaeHusi. B peaynbtarte onpoca
ObInu NonyyYeHsbl efMHUYHbIE cBeaeHns 3a nepuog 2013—-2015 rogos 06 06pa3oBaHUM Takux
OTXOAOB MPU PEKOHCTPYKLMM UCMAPUTENBHON MPagupHK, KnaccnuumpoBaHHbLIA Kak Mycop
OT CHOCa u pas3bopkn 34aHNA HECOPTUPOBAaHHBIA 4-T0 Knacca OnacHOCTU ANA OKpyXatoLlen
cpeabl.

B T0 e BpeMs 0 BUAax 0TX0A0B, 06pasyoLmxcs NpyU pekoHCTpykuun 1 Beisoge NMCO
M3 akcrnyaTauum MOXHO CyAWTb Ha OCHOBaHWM LaHHbIX O MaTtepuanax, MPUMEHSIEMBbIX Npu
ctpoutensctee MCO. B cBsA3n C WUMPOKMM pa3HooBpasnem MpUMEHSEMBIX MaTtepuarnos 1
koHCcTpykumii MCO HEBO3MOXHO OnpefenvTb XapaKkTepHble BEMMYMHBI Macc obpasyowmxcs
OTXOA0B, OHAKO MOXHO yTBEpPXAaTb, YTO HaMbOMbLLUME MacChl TakMX OTX04oB 0BpasyroTes
NPy PEKOHCTPYKLUMM N BbIBOAE M3 3KCMTyaTaummn BOAHbIX 060POTHBIX CUCTEM C BalleHHbIMN
rpagvpHaMm.

OTxonbl 6eToHa oT feMoHTaxa HalleH, NOCTPOEHHbIX U3 NUTOro UM cOOPHOro xene-
306eTOHa, nocne ux HekoTopor 0BpaboTkM MOrYT YTUNM3NPOBATLCA B CTPOUTENLCTBE, B TOM
yMcne AOPOXHOM, ANS NMKBUAALMU FOPHBLIX BbIpaboTOK, peKynbTMBaLMK HapyLUEHHBIX 3e-
Merb.

JIom 4epHbIX M UBETHBIX (B OCHOBHOM aroMWHWUIA) METANNOB B BUAE OTCIYKMUBLUMX
CPOK AeTanen HacocoB, BEHTUNATOPOB, TPYOONPOBOAOB, METaNOKOHCTPYKUMI FPagupeH m

panmaTopoB sBnsATCA Hanbonee maccoBbiMmn oTxogamum npu gemoHtaxe MNCO. Otxoabl me-
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Tannos MOryT BO3BPaLLaTbCA B XO3ANCTBEHHbLIN 0BOPOT NPaKTUYECKM NMOMHOCTLIO 1, Kak npa-
BMMO, C UX YTUNM3aumen Npobnem He BO3HUKaET.

OTtxoabl gepessHHbIX getanen MNCO (getanmn obwwmeku BalleH rpagupeH, opocuTe-
Ner, KanneynosuTenen) MOryT npeacTaBnsTe OMPEAENeHHYH 3KOMOrMYECKyt0 OnacHOCTb.
[na npeaoTepalleHns THUEHWST epeBa BO BMEXXHOW cpefe AepeBsHHbIE AeTanu, Kak npa-
BMno, obpabaTbiBaoTCA CneunanbHbIMW BELLEeCTBamMu, KOTOpble MOryT ObiTb onacHbl Ans
oKpyxaroLen cpeabl. B ®egepansHomM KnaccudmkaLmMoHHOM Katanore OTX0A0B AaHHbIA BUA
OTXOAOB MOKa OTCYTCTBYET, NO3TOMY Mepes BbiGopoM MeToaa obpalleHnst C TakMMU OTXO-
Aamy HeobXoANMO MX NccnefoBaHme.

B koHCTpyKUUM rpagnpeH (oOwwuBka, BogopacrnpefenuTenbHas cuctema, OpocuUTENb,
KanneynoBuTEnbk) NPUMEHSAIOTCA PasnUYHbIE BUALI MACTMACC, Takve Kak MONMBUHUIXIIOPUA,
NONMNPONUIEH, NOMU3TUNEH U NNAcTMAacchl, apMUPOBAHHBIE CTEKNOBONOKHOM. Mcnonb3o-
BaHWe nnactMacc B kayecTBe matepuana ana pasnuyHbix yacten NCO cnocoberByeT CHU-
XKEHWIO Macchl 0BpasytoLLMXCA OTXOA0B, €CIM €CTb BO3MOXHOCTb PELMKNNHIA MracTMacco-
BbIX 3[IEMEHTOB MOCMEe MX 3aMeHbl UNn AeMoHTaxa. B aTom cnyyae HeobxofMmo opraHuso-
BaTb pasfenbHbii c6op OTXOA0B NNacTMace no Ux Buaam. YuutbiBas AaHHbIE O BO3MOXHOM
HaKOMMEHUN Ha MOBEPXHOCTM KanneynosuTenen u opocutenen 6one3HeTBOPHBIX MUKPOOP-
raHM3mMoB, 3TV AeTanv uenecoobpasHo NoABEprHyTb Nepes AEMOHTaXOM OYMCTKE OT OTMO-
KEHUM U AE3NHDEKLIMN.

B uenom npobnembl obpasosaHus otxogoB npu akcrnnyatauum NMCO MOXHO OLEHWTb
KaK ManosHadMmble B CBA3W C OTHOCUTENBHO HeGonbLLIMM 06BbEMOM KX 06pa3oBaHMA Y HU3-

KMM YPOBHEM MX OMACHOCTU LS OKPYXKatoLen cpeapbl.
Pasgen 4. Onpegenenne HAT NCO

MeTtogonorva naeHtndukaumm HOT onpeneneHa HOpMaTUBHBIMU NPAaBOBbLIMU JOKY-
MeHTamn B oBwmx yeptax. Ctatben 28.1 PepepanbHoro 3akoHa ot 10 sHBapsa 2002r.
Ne 7-03 «O6 oxpaHe okpyxatoLer cpeabl» U noctaHoBneHvem Mpasutensctea Poccuiickon
depepayum ot 23 fekabpsa 2014 . Ne 1458 «O nopsinke onpeaeneHnst TEXHOMNOMN B kade-
CTBE Haunydllen AOCTYNMHOW TEXHOMNOMUK, a Takke paspaboTkv, akTyanuaauun n onyonmko-
BaHWUs1 MHPOPMALIMOHHO-TEXHNYECKUX CMPABOYHUKOB MO HAUMyYLUMM AOCTYMHbLIM TEXHONOM-
AM» onpegeneHsl o0LWMe KpUTEPpUM OTHECEHMST TEXHOMOMMUYECKUX MpoLeccoB, obopyaoea-
HWS, TEXHNYECKMX cnocobos, metoaos k HAT:

a) HaMMEeHbLUMIA YPOBEHb HEraTMBHOrO BO3AENCTBUSI HA OKPYXAIOLLYIO Cpeay B pacue-
T€ Ha €4MHVLY BpeMeHM nnn obbem Npom3BoAMMON NPOAYKLUMM (TOBapa), BbINONHAEMON pa-

0oTbl, OKasbiBaemMoW ycrnyru nubo cCOOTBETCTBME APYrMM NokasaTensm BO3AeNCTBUS Ha
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OKpYKaIoLLYI0 cpeay, NpefyCMOTPEHHbIM MexayHapoaHeiMu gorosopamu Poccuiickon de-
Aepaupv;

0) skoHOMUMuYeckas 3pPEeKTUBHOCTb BHEAPEHWUSA N 3KCMyaTaumu;

B) MPUMEHEHME pecypco- U aHeprocbeperaroLmx METOL0B,;

r) Nnepnoa BHeAPEHMS,

[l) NPOMBILLNEHHOE BHEAPEHUE TEXHOMOMMYECKMX NMPOoLEeccoB, 060pyA0BaHNS, TEXHN-
Yeckmux criocobos, MeTonoB Ha AByx N Bonee obbektax B Poccuiickon degepauum, okasbl-
BaOLLMX HEraTVBHOE BO3AENCTBME Ha OKPY>KaloLLyHo cpefy.

Kpome Toro, no mHeHuto akcneptos TPIM 20, BaxHbIMM bakTopamu, BAMAOLWUMU Ha
meTtogonoruo naeHtndukaumm HAT MCO, asnsaoTca npeanonaraeMble METOAbI UX NPaKTU-
YECKOro MPUMEHEHWS, Takke onpeAeneHHbIE HOPMaTMBHBIMKU AokyMeHTamu. HOT, BkntoveH-
Hble B HacTosilwmi cnpasoyHuk HAT, OyayT:

- MPMMEHSTLCA XO3ANCTBYHOLLMMM CyGBEKTaMM N MPOEKTHBIMW OPraHU3aLMsaMn Npu
aHanuse 1 BblbOpe TEXHWYECKMX PELUEHWUA MPU MPOEKTUPOBAHUM HOBbIX U PEKOHCTPYKLMM
LENCTBYHOLLMX MPOU3BOACTBEHHBLIX 0OBLEKTOB, BLIOOPE METOAOB 3KCMMyaTaumn U TEXHUYE-
ckoro o6cnyxueaHus gencraytowmx MNCO;

- MCMOMNb30BaTLCA CyObeKTaMn 3KOHOMWYECKON AESTENbHOCTU Npu hopMUPOBaHWU
nporpamMm MoBbILLIEHNST 3KONOTMYECKon 3pdPeKTUBHOCTA, B TOM YMUCne, BKNIOYAEMbIX B KOM-
MNEKCHbIE 3KOMOrM4eckne paspeLleHns;

- ByayT yuntbiBaThCA CyOGbEKTaMMU SKOHOMUYECKON AEATENBHOCTU U rOCYAapPCTBEHHbI-
MW opraHamm Npu NPUMEHEHNN MEP 3KOHOMMNYECKOro CTUMYynMpoBaHns BHeapeHns HAT.

Bonpockl MeTofonorvm npUuMeHeHUs ykasaHHbix kputepues HOT mn cobecteeHHO onpe-
LEeneHns TEXHONMOrMYecknx npoueccos, ob6opyaoBaHUs, TEXHUYECKUX CNOCOBO0B, METOA0B B
kauyectee HAT, B TOM uucne BbiGopa yuuTbiBaeMbIX Nokasatenen u xapaktepuctuk MCO,
OLEHKN WX 3HAYMMOCTW, OMPEAENEHUS KOHKPETHbLIX 3HaYeHUn Kputepues 3hDEKTUBHOCTY,
BO3MOXXEHA Ha YNeHoB TexHUYeckmx padoumx rpynn (TPI).

Mpu dpopmuposaHnm metogonormm naeHtnedunkaumm HAT MNCO uneHamu TPI20 6binm
paccMOTPEHbI CneayoLme JOKYMEHTBI pEKOMEHAaTeNbHOro Xapakrepa:

- MeTogunuyeckue pekoMeHaauun no OnpeaeneHnio TEXHOMOMMN B Ka4vecTee Haunyd-
WEeW AOCTYMHOW TEXHOSOMU, YTBEPKAEHHbIE NpukazoM MUHMCTEPCTBA NPOMBILLNEHHOCTU U
Toproenu Poccuiickon degepauum ot 31 mapta 2015 1. Ne 665;

-IFOCT P 54097—2010 «PecypcocbepexeHve. Hannyywme AOCTYMNHbIE TEXHONOMMU.
MeTtogonorma nageHTndmnkaumny;

- CnpaBoyHuk EC no HaunyywmmM AoCTynHbLIM TEXHOMOMMAM « EBponeinckas KoMmcens.

KomnnekcHoe npeaynpexaeHune N KOHTpoIb 38Fpﬂ3HeHVII7I. MeToponorum OLUEeHKN Hanny4wmnx
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JOCTYMHBIX TEXHOMOMIM B aCNEeKTax X KOMMIEKCHOrO BO3AENCTBMSA HA OKPYKaIOLLYO CPpeay n
3KOHOMUYECKOW LiernecoobpasHocTu ux BHegpenns. Uions 2006 r.» («European Commission.
Integrated Pollution Prevention and Control. Reference Document on Economics and Cross-
Media Effects. July 2006»);

- oT4yeTbl npoekta EC «lapMoHM3aumsa akonornveckmux craHpgaptoB |, Poccuinckas
depepaumsa» (noeHTUdUKauMoHHbIN Homep EuropeAid/123157/C/SER/RU);

- AHcen N., avpektop VIHCTUTYTa NPUKNaAHON NPUPOLOOXPaHHOW 3KOHOMUKY, [Maara,
HupepnaHabl. 9koHOMUYECKUE acnekTbl (YacTU4HON) uMmnnemeHTauum aupektusbl KKM3 B
Poccuiickon Pepepaumm // DkoOHOMUYECKME acnekTbl dKonornyeckon nonutukn B Poccum:
N3bpaHHble maTepuansl cemuHapos MNpoekta TACUC «MapmoHusauus HopmaTueHbix 6a3 B
obnacTtun oxpaHbl OkpyXatowen cpeabl, Poccunay». M., 2004.

B pesynbTate paccMOTPEHUST MEPEYUCTIEHHBIX HOPMATMBHBIX U PEKOMEHAATENbHbBIX
[OKYMEHTOB 6blnv chopMUPOBaHbI NPUHLMMNLI U MeTogonorua naeHtudukauum HAT NCO, a
Takke onpeaeneHsl TpebosaHus k onucanmnio HAT MCO B cocraBe HaCTOALEro CNpaBOYHU-
ka HOT.

Mpn dopmuposarHun metoponorm uaeHtudukaumm HAT MCO, kotopas Geina npu-
MeHeHa npu paspaboTke HacToswero cnpasovHnka HAT, unensl TPM20 nexogunn s cne-
LYHOLLMX NMPVHLMMNOB:

- BCe NpPUMEHsiEMble B NMPOMbILLNEHHOCTN Poccuiickon Pegepauym tunel NCO moryt
ObITb NpuaHaHbl HOT AN KOHKPETHLIX YCNOBUA OXNaXAaeMoro TEXHOMNOrMYeckoro obopyao-
BaHWSA, KMUMaTU4YeCKMX YCIOBWA, AOCTYMHOCTU BOAHBLIX U 3HEPreTUYEeCKMX PecypcoB, Mio-
waam ans pasmetyeHnd NCO 1 Nnpovnx 3Ha4YUMBbIX HaKTOpOB.;

- TexHonornss MCO moxeT ObiTh NpusHaHa HAOT B ToM cniyyae, ecnm TeXHONorMsa no-
TEHLUManbsHO MOXET OKasbiBaTb 3HAUMMbIE BO3LENCTBUS Ha OKPYXaloLLyo cpefy, npu ycno-
BWW, YTO CYLLECTBYIOT METO/LbI CHKEHUS AaHHOIO BO3LENCTBUS A0 OOLLECTBEHHO npuemMre-
MOro YPOBHS;

- TEXHOMOrMs He MOXeT BbiTb MpusHanHa HAT B cnyyae oTcyTCTBMA MPUMEPOB €e
YCMELLHOro NpakTUYecKkoro npumeHeHnst B Poccuiickon depepauum Ha aByx n 6onee obbek-
Tax;

- HannyMe UM OTCYTCTBUE FOCYAAPCTBEHHOrO PerynmpoBaHust (HOpMaTtuBHbIX Tpebo-
BaHWN) kakoro-nnbo acnekrta MNCO, BoobLe roBops, He SBNAETCA CBMAESTENLCTBOM €ro 3Ha-
YMMOCTN. 3HAUMMOCTb acnekTa OrnpeaensieTcs Ha OCHOBaHWUW CBEAEHUN O (DaKTUYECKOM Cy-
LLECTBEHHOM BO3AENCTBMM acrneKkTa Ha OKPYXaroLyto Cpeay, SKOHOMUYEeCKMe nokasarenw,

npupoaHble cpenbl N pecypChbl,
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- YUMTbIBas CYLLECTBEHHYIO 3aBUCMMOCTb nokasartenen pabotsl MCO oT npupogHo-
KINMMaTU4Yecknx YCroBUA 1 UMpoKoe pa3Hoobpasune sTux ycnosuin B Poccuiickon degepa-
LMK, OrpaHUYEHHOCTb CBEAEHUW, MONYYEHHbIX B pe3ynbTare onpoca NPOMbILNEHHBIX Npej-
NPUSTUIA, HEOOXOAUMO C OCTOPOXHOCTLIO OTHOCUTLCS K YCTAHOBMNEHNIO 06Lwmx TpeboBaHWA K
MCO u, B 0cOGEHHOCTU, K YNCNOBLIM 3HAYEHMSIM TEXHOMOMMYECKUX NOKasaTenemn, AoCTUXN-
MbIX npy npuMeHeHun HAT MCO.

TpeBosanus k onucanmnio HAT B coctase UTC:

- ana kaxgor HAT pomkHbl ObITh YKasaHbl ee XxapaKTepHbIe NPU3HaKy, NO3BONSIOLNE
OAHO3HAYHO MAEHTUMULMPOBATL €€ MPUMEHEHUE B MPOEKTHOW AOKYMEHTauum U Ha aen-
CTBYHOLLEM MPOM3BOACTBEHHOM obbekTe. [Ina atoro knaccvudukaumoHHble npusHakm HAT
MCO pomkHbI ObITb HAONKAAEMBIMU N/ U3MEPUMBIMMU,

- nepeyeHb HAT, BKMOYEHHBIM B HAcCTOALWMIA crnipaBovHuk HAOT, He gormkeH coaepxarb
METOZI0B N TEXHONOMW, HanpaBsieHHbIX Ha CHWKEHUE HEe3HaYMMbIX acneKkToB 3KCnnyaTaumn
MCO. HAT pormkHbI KacaTbCs TONMBKO 3HAYNMbIX aCMEKTOB U BO3AEUCTBUN KOHKPETHBIX TUMNOB
MCO Ha okpyxatoLlyto cpeay. B cBasu ¢ aTum LenecoobpasHo BKMIOYUTL B ONUCAHUE Kax-
zon HOT MCO nepedveHb ee 3HAaUYUMbIX acrieKToB U BO3AENCTBUN,

- ans kaxgon HOT pormkHa ObiTb onpegeneHa obnactb ee NPUMEHEHNA N BO3MOXHbIE

orpaHn4yeHnss Unn ycnosna npUMeHeHus.
Pasgen 5. HAT NCO

TexHonornn oxnaxaeHus U CcooTBeTCTBYHOLME UM YPOBHU BO3AeI7ICTBI/|ﬂ Ha OKpyXa-
IOLLYIO Cpeny Wnnn nNoTpebnerHns SHepPrum U NPUPOAHbIX PECYPCOB, UM AManasoHbl ypoB-
HeWn, NpeacTaBneHHbIE B HACTOSILWEM pasgene, bbinv oLeHEeHbI B XOAE MpoLecca, BKIoYaro-
Lero cregyroLime atanbl:

- ONMCaHNe MPOMBILSEHHbIX TEXHOMOMMIA OXMEXKAEHNS, NPUMEHsIEMbIX B Poccuinckon
degepaupm, Esponenickom Coro3e M No BCEMYy MUPY Ha OCHOBaHWM AOCTYMHbIX CBEAEHWUN,
BKJTHOMAs pe3ynbTaThl ONpoca CyOBbeKTOB XO35NCTBEHHOW AEATENBHOCTY,

- I/I,D,SHTMdJVIKaLWIH KIHOYEeBbIX 3KONOrmyYeckux npo6neM CUCTEM OXnaxaeHua, npume-
HAEMbIX B NPOMbILLNEHHOCTW,; NPpU pacCMOTPEHUN NpoLeCCoB oxXnaxgeHnsa OCHOBHOE BHUMA-
HVe yAensnock yBenmyeHuto obLuein aHeproadekTMBHOCTU NPOM3BOACTBEHHOIO NMpoLiecca,
CHWKEHWIO COPOCOB BPEAHBIX BELLECTB B MOBEPXHOCTHbIE BOAHbIE OOBLEKTHI YEPE3 ONTUMMU-
3aumo MeToaoB 06paboTkm oxnaxaaroLwen Boabl;

- aHanmns3 TEXHONOrni, Hanbonee COOTBETCTBYHOLLMX YKa3aHHbIM KIOYEBbIM BOMPOCAaM,

onpefeneHMe Haumyylwyx YPOBHEN 3KOMOMMYEeCKOM pesynbTaTUBHOCTW, YPOBHEW BO3gew-
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CTBUI Ha OKpyXXaloLyto cpeay w/wunu notpebneHus pecypcoB Ha OCHOBE AOCTYMHbIX AaHHbIX
no Poccuiickon ®epepaunm, Esponerickomy Cotosy n BceMy MuUpy;

- onpegeneHne yCrnoBUiA, NPU KOTOPbIX 3TU YPOBHM 3EKTUBHOCTA, BO3AEUACTBUN Ha
OKpYKatoLLyto cpeay uunn notpebneHus pecypcoB ObinvM AOCTUMHYTHI, TAKMe Kak 3aTpartbl,
NPVPOAHbIE YCNOBUS, OCHOBHbIE NOOYAUTENbHBIE NMPUYUHBI BHELPEHWS,

- BblGop HAT 1 COOTBETCTBYIOLLMX UM YPOBHEW BO3AENCTBUN HA OKPYXAIOLLYO cpeay
n/vnn notpebnerus pecypcos ansa NMCO B cmbicne cratbu 28.1 depepansHoro 3akoHa «06
oxpaHe OKpyXatowen cpeabl».

B sToM pasgene npencraBneHbl ONUCaHUE TEXHOMOMUMW, UAEHTUPULMPOBAHHBIX Kak
HAT, B TOM 4Mcne ux knaccuukaLmoHHbIe NMPU3HAaKKM, H8 OCHOBaHUWM KOTOPbIX BO3MOXHO
NMaeHTUULMPOBaTL NPUHaANEexXHoCTb koHkpeTHor MCO k HOT. Kpome Toro, onucaHel 3Ha-
YMMble acneKTbl M BO3AEUCTBUA Ha okpyxarowyto cpeay HAT, koTopbie AOMKHBI yuMTbIBaThb-
CA MpWU MPUHSATUMN PELLUEHUA O NMPUMEHEHUM AaHHbLIX TeXHONorvi. Mo Mepe BO3MOXHOCTMH,
yKasaHbl YPOBHW BO3[ENCTBMSA Ha OKPYXatoLLyto cpefy v noTpebneHns sHepreTnyeckux u
NMPUPOLHBIX PECYPCOB, AOCTWKUMBIE MPU UCTIONb30BaHUN TEXHOMOMMA. 3TW YPOBHW OTpaxa-
FOT TEKYLLYH 3PEKTUBHOCTL HEKOTOPbIX CYLLEECTBYHOLLMX YCTAHOBOK.

HacToswuii pasgen MMeeT criefytoLLyto CTPYKTYpY.

B pasgene 5.1 nepeuncnenbl snemeHtol HAT, obwue ana scex CO. 3nemeHT
HAT — 9T0 YacTb TEXHOMOMMM NN METOAA NPOEKTUPOBAHMWS, CTPOUTENBCTBA, 3KCNNyaTaumm
n TexHuueckoro obcnyxmeaHus MCO, maeHtTudrumposaHHon B kadectee HAT. dnemeHt
HAOT MCO He aensaetca HAOT, HE MOXET CaMOCTOATENbHO BbINONHATL AnemeHTbl HAT, 06-
wue ans sBcex HAT MCO crpynnupoeaHel B pasaene 5.1 Bo n3bexaHne noBTOPEHUN B Kax-
4OM 13 pasgenos 5.2-5.11.

Hanee, B pasgenax 5.2-5.11 npueeaeHsl cneumndundeckne HAOT ans kaxaporo tuna
MCO. Anga kaxpow ns TEXHONOMMIA, knaccuduumpoBaHHbix kak HOT, npuseaeHs!:

- KNacCUPUKALMOHHBIE MPU3HEKM TEXHOMOMMW, Ha OCHOBAHUM KOTOPbIX BO3MOXHO OA-
Ho3Ha4Ho oTHectn MCO k ganHonm HAT. B pasgenax npuseneHbl TONBKO Te npusnakm MNCO,
KOTOpble AOMKHBI Y4MTLIBATLCA NpU knaccudukaumn. Monaraetcs, 4To 3TV NpusHakm ByayT
NCMOSb30BaTLCA, B TOM YUCE, NMPU MPUMEHEHN MEpP 3KOHOMWYECKOro CTUMYIMPOBaHUA
BHeapeHuna HAT;

- 3Ha4YMMbIE acneKTbl, YPOBHM BO3LENCTBUN 1 NOTPeOneHns. B aaHHbIX pasgenax yka-
3aHbl NEPEYHN 3HAYMMbIX acnekToB KOHKpeTHbIX HOT. Mo mepe BO3MOXHOCTY ANA 3HAYUMbIX
acrnekToB yKasaHbl YACNOBbIE OLEHKN YPOBHEN BO3AEUCTBUI 1 NOTpebneHns pecypcos, cBs-
3aHHble ¢ NpuMeHeHneM fanHbix HAT. Mpoyne acnekTbl, ANA KOTOPbIX HE YKa3aHbl YACneH-

Hble OLEHKM YPOBHEA BO3AENCTBUMA K NOoTpebneHns pecypcoB, CYLLUECTBEHHO 3aBWCAT OT
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MECTHbIX YCNOBUM M CeumndUK OXNaKAAEMbIX MPOLIECCOB, MO3TOMY ANSA HUX Takasi oLeHKa
oKasanacb HeBO3MOXHOWN;

- obnacTu, ycrnoBusi U orpaHUYeHns NpUMeHeHns. B aTnx pasaenax onpepeneHsl 06-
nacty npumeHeHust KoHKpeTHbIX HAT, a Takke ycnoBusa uU orpaHUYeHns, NpU KOTOPbIX AaH-
Has TexHonorus MoxeT cumtateea HAT.

BaxHo elle pa3 OTMETUTb, YTO B HacTosawem cnpasoyvHuke HAT n, B TOM uncne B
[laHHOM pasjene, He yCTaHaBNMBalTCs NPaBoBble HOPMbI, 0BA3aTENbHBIE ANS MIPUMEHEHMS.
Mpepnonaraetcs, uto HAT, BKkrtoueHHbIe B faHHbIN pasgen, ByayT ncnonb3oBaTtbea crnepy-
oMM obpasom:

- IPUMEHATLCHA XO3AUCTBYIOLLMMWN CyObekTaMu U MPOEKTHbIMU OpraHusauusiMu npm
aHanmse 1 BbIBOpEe TEXHUYECKMX PELUEHWUA MPU MPOEKTUPOBAHUM HOBbIX U PEKOHCTPYKLUM
LENCTBYIOLLMX MPOU3BOACTBEHHbLIX OOBLEKTOB, BLIOOPE METOAOB 3KCMIyaTauuMn U TeXHU4Ye-
ckoro obcnyxumeaHus aencraytomx MNCO;

- MCMNOMNb30BaTbCA CyObLEKTaMM IKOHOMUYECKON AEATENBLHOCTU Npu POPMMUPOBaHN
nporpaMm MOBbLILLEHWS 3Kkonornyeckon ahEKTMBHOCTA, B TOM YMCIIE, NMPOrpamMm, BKIOYae-
MbIX B KOMMIEKCHbIE 3KOMNOMMYeckne paspeLueHuns;

- YYUTbIBaATLCS CyObekTaMn 3KOHOMUYECKOW AEATENbHOCTU U roCcyAapCTBEHHbIMU Op-
raHamu npv NPUMEHEHNN MEP SKOHOMUYECKOro CTUMYNnpoBaHus BHegpeHna HAT,

- YUUTBIBATLCH YNIEHaMU TEXHUYECKUX paboumnx rpynn npu paspaboTke OTpacrneBbixX

cnpasoyHmkos HAT.
5.1 O6wue anemeHTbl HAOT Ans Bcex Tunos MNCO

B pasgene 5.1 onucaHbl obwme TpeboBaHUs K MeTodaM MPOEKTUPOBAHMWS, TEXHUYE-
ckoro obcnyxmeanus n skcnnyatauum MNCO, naeHTuduumpoBanHeiM B kavectee HAT, Hesa-

BMCMMO OT BMAA SKOHOMUYECKOW AeATENBHOCTH, B KoTopon NCO npumeHseTcs.

5.1.1 Yuet kocBeHHoro Bnusinus NCO Ha adhpekTMBHOCTL OXxnaxaaemoro

MPOU3BOACTBEHHOr0 06 bEKTa U TEXHOSIOFMYECKOro OGOpynOBaHMﬂ

Cucrema oxnaxaeH s NPon3BOACTBEHHBIX NPoLEeccoB U 060pyAOBaHNA AOMKHA pac-
CMaTpUBATBCH KaK YacCTb CUCTeMbl ynpaBneHns SHepronoTpebneHnem npovsBoACTBEHHOro
obbekta B uenom. O6bem 1 TemnepaTypHbI YPOBEHL M3OLITOYHOrO Tenna, koTopoe Heob-
XO4MMO OTBECTM OT MPOWU3BOACTBEHHOrO 060PYAOBaHMWS, ONPeaensoT NPOM3BOANTENBHOCTD
cMCcTEMBI OXNaxaeHs. Mpon3BoANTENBHOCTb, B CBOKO OYepeb, ONPeAEnsaeT TuM, KOHCTPYK-

umto MCO n cnocobel ee akcnnyaTauum W, CriefoBaTeribHO, 3KOMOrMYEeCcKylo peayrnbTaTue-
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HOCTb CUCTEM OxnaxaeHus (Mpsimble BO3AecTBuUs). B cBoto ovepenb, 3OMEKTUBHOCTL CU-
CTeMbI OXNaxaeHusl BrmsieT Ha obLyto adeKTMBHOCTE OXNaxLaeMoro Npon3BoACTBEHHOMO
obbekTa unn obopyaosaHus (kocseHHoe BosgeiicTane). Oba Tuna sosgenctanii MCO, npsa-
Mble N KOCBEHHbIE, AOMKHbI ObiTe cOanaHcMpoBaHbl C y4ETOM BCEX BOSAENCTBUA Ha OKPY-
KarLLyo cpegy v obuero notpedbneHust pecypcos. [Ana Kax4oro nnaHMpyemMoro M3MeEHeHNs
CUCTEMbI OXNaXAEHNA HeOOXOAMMO BbISIBUTH BCE BO3MOXHbBIE MPSIMbIE U KOCBEHHbIE MO-
cnepcTeus.

O6wer HAT ans secex MNMCO sBNSETCA KOMMAMEKCHbIA NoAxoA K NoGbIM pelueHnsMm,
KacaroLMMCS MPOEKTUPOBaHNS, SKCrnyaTaumi U TEXHUYECKOTo OBCIyXUBaHUS, y4uTbiBato-
LKA He Torbko nmpsmble BosaencTens NMCO Ha okpyxarowyio cpefly, HO 1 KOCBEHHbIe BO3-
LEeNCTBMA NOCPEACTBOM BIUSHUSA Ha paboTy oxnaxaaeMoro TexHonoruyeckoro obopypoea-
HUSA. VHBIMM crnioBamu, NMpuv MPUHSTUM PELLEHNA OTHOCUTENBHO KOHCTPYKLMKW, NPUMEHSEMbIX
mMaTtepuanos, 06beMOB 1 METOAOB TEXHNYECKOTO 0OCMYyXMBaHUSI U 3KCnnyaTaumm HOBbIX W
pewncteyromx MNCO, Heo6xoaUMO NPUHUMATE BO BHUMaHWE COBOKYMNHOE NoTpebneHne aHep-
MK, NPUPOLHLIX PECYPCOB U BO3AEUCTBMA Ha OKPYXKaloLLyHo cpefly oxnaxzaaemoro obopyao-
BaHWS M CUCTEMbI OXIIaXAEHUS.

Mpw Takom noaxoae, kak Npaeuno, Hanbonee 3Ha4YMMbIM acrnekTom siensieTcs obecne-
YyeHue MNCO Hamnyywmnx yCrnoBui OXNaxaeHUa TEXHONOMMYECKOro 06opyAOBaHNs, YCrOBUN,
npu KOTOPbLIX NOTPeBneHne aHeprum, PeCypcoB U BO3LENCTBUA Ha OKPYXaoLLyo cpeay Tex-
Homornyeckoro obopyaoBaHUA MUHMMAanbHbl. B To ke Bpems, obwme KonM4ecTBEHHbIE
OLIEHKW TaKOoro BIMAHUSA ONpefennTb B PpaMKax HacTosLero cnpasoyHuka HAT HEBO3MOXHO

B CBS3W C pasHoobpasnem obnacten npumeHeHus MCO.

5.1.2 CHnxeHue npounsBogutenbHoctn NCO nyrem onTummusaunm o6vLemoB

MOBTOPHOro UCNonb30BaHMNA Tenna

MotpebneHune scemu Tunamm MCO sHeprMun, NpUPOAHBLIX PECYpPCOB, UHTEHCUBHOCTb
BO3JEVCTBUIA Ha OKPYXatOLLLYH0 CPeay, KaK npasuio, yBENUUNBAKOTCA C POCTOM UX MPOM3BO-
AUTENbHOCTM No obbemy oTBOAMMOro Tenna. NoaTomy, C Lenbio CHWKEHMA 06bLEMOB Mo-
TpebneHnst peCypcoB 1 BO3AENCTBUA Ha OKPYXatOLYO cpedy, HeobxoaMMo NpUHATL BCe A0-
CTYMHbIE MEpbl K CHWKEHUIO 00bemMOB M3BbITOMHOrO Tenna, OTBOAMMOrO B OKPYXatoLLYHO
cpeay. OTBeAeHME M3BCLITOYHOrO TEMNa B OKPYXKatoLLyto cpeay — 3TO NOTEepU SHEPrN U OHU
AOMKHbI CHWKATLCA BCEMU AOCTYNHbIMU MeTogamu. HOT Ansa HoBbix 1 aencteytowmx MCO
SBMSIETCA OpraHvM3aumMsi MOBTOPHOTO WCMOMb30BaHUs TEMna BHYTPU MPOU3BOLCTBEHHOIO
obvekTta. MeToabl MOBTOPHOrO WUCMOSB30BAHUS TEnna, 3HeprocOepekeHus U MOBbLILLEHUS

3Heprod3dEeKTUBHOCTN paccMaTpPUBaOTCA B MeXoTpacnesom cripasoyHmke HAT «[osbiwe-
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HWME SHepPreTU4eckon adpEKTUBHOCTM NPU OCYLLECTBNEHUM XO3AUCTBEHHOM U (MNK) UHOW Ae-
ATENbHOCTU» U OTpacneBbIx cnpaBoyHukax HAT.

Kpome noBTOpPHOro UCMNonb30BaHUS U3OLITOYHOrO Tenna BHYTPYU MPOU3BOACTBEHHOMO
obbekta AomkHbl ObITb PACCMOTPEHbI BO3MOXHOCTU BHELLHErO MCMOML3OBaHWUS Tenna, 3a
rpegenamMu Npon3BOACTBEHHOMO OObEKTA.

[Ans HoBebIx 1 gencreyrowmx NMCO HAT asngeTcsa npuHATME Mep NO YBENUYEHNO 06b-
€MOB BHYTPEHHENO U BHELLUHEro NOBTOPHOMO MCMONb30BaHWsA N30bITOYMHOrO Tenna Nnpoussos-

CTBEHHOro 06beKTa M cokpaLleHo o6beMoB COPOCHOro Tenna, OTBOANMOrO B OKPYXKaOLLYHO

cpegy.
5.1.3 Yuet TpeGoBaHui oxnaxgaeMoro npon3BoacTBEHHOro 06o0pyaoBaHus

Korga TemnepaTtypHbIi ypoBEHb 1 06beM COPOCHOro Tenna onpeneneHbl U danbHen-
LLEE UX CHIDKEHME He MOXET BbITb 4OCTUMHYTO, HA OCHOBE y4yeTa TpeboBaHWM OXNax4aemoro
npouecca MoxeT ObiTb CcaenaH HavanbHbIA BbIGOP CUCTEMBbI OXNEXAEHWA. [na Kaxaoro
npouecca ecTb CBOS YHUKanbHas KOMOuHauums TpeboBaHni, Cpean KOTOPbIX BEKHYHO POnb
nrparoT BO3MOXHOCTU perynmpoBaHna obbema oTBOAMMOro Tenna, HaaeXXHoCTb n H6esonac-
HocTb MCO.

Bei6op Trna NCO gomkeH BbiTb OCHOBaH Ha CPaBHEHUM Pa3NUYHbIX AOCTYMHBLIX anb-
TepHaTB, YA4OBNETBOPSIOWMX BCEM TpeboBaHUSM MPOM3BOACTBEHHOrO npouecca. Llens,
npexae BCero, COCToMT B ToM, 4ToBkl BeiBpats Tun MNCO, obecneuvBarowmini MUHUMaNLHOE
KOCBEHHOE BNnusHWE Ha NoTpebneHne SHeprun n pecypcoB, YpOBEHb BO3ENCTBUN Ha OKpY-
XKalLLyo cpefly OXnaXaaemoro nMpounsBogCTBEHHOrO obbekta. PekoHCTpykumst AencTByto-
wewn NCO moxeT GbITb NpusHaHa HOT Tonbko B ToM cnyyae, ecrnn ee apdPeKTUBHOCTL

OCTaeTCH Ha TOM XKe YPOBHE, UTO U A0 PEKOHCTPYKLMU, UMK YBENUYUBAETCS.
5.1.4 YuyeT MeCTHbIX YCNOBUMA

MecTHble ycnoBusi BaxkHbI NMpu npoekTupoaHum Hoebix MNMCO. Beibop yvacTka ans mx
pasmelleHns MOXeT noBnusATe Ha BeiBop Tuna MNCO. YunTbiBas, 4To Hanbdonee HU3KNE TeM-
nepaTtypbl OxnaxaeHust oGopyAoBaHWA MOryT ObiTb JOCTUIHYyTbl BogHbiMu MCO, npexae
BCEro, NpPsIMOTOYHBIMW M 0BOPOTHBIMU C BOJOEMAaMU-OXNAAUTENSAMU, ANS TePMOYYBCTBU-
TernbHbIX NMPOW3BOACTBEHHLIX MpoLeccoB U obvektoB HAT aBnsertca Boibop yvactka Ans
CTPOUTENBLCTBA C PACMONOXKEHHbIM NOBNN30CTU NOBEPXHOCTHBIM BOAHBIM OBBEKTOM, KOTO-

pb|l7| MOXeT BbITb MCNONb30BaH ANA opraHmsaymmn ynoMaHyTbIX TUNOB CUCTEM OXNnaxaeHnA.
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5.1.5 CHuxeHue NpsAAMOro 3HepronoTpeéneHus

Obwme HAT, npyMeHsiemMble ANs CHWKEHUs1 aHepronoTpebneHns cuctemamu oxna-
XASHUA NPKU NX NPOSKTUPOBAHNM, CTPOUTENLCTBE U 3KCMIyaTauum:

- CHWKEHME COMPOTUBNEHWUIN BOAHBLIX M BO3AYLUHbLIX TPAKTOB,

- MPUMEHEHME BbICOKO3PEKTUBHOrO sHeprocbeperatoLero obopynosaHus;

- NPYMEHEHVe CPefcTB PerynnpoBaHus NMoTOKOB Oxnaxaarollen cpepbl. MNpeanoytu-
TenbHO UCMOMb30BaHNE aBTOMAaTU3NPOBAHHOMO yNpaeneHus npomasoguTensHocTeo MCO;

- NPUMEHEHNe METOA0B NOAAEPKaHUS YUCTOTblI TEMNOOOMEHHbIX MNOBEPXHOCTEW,
NpenoTBpaLLEHNS OTNOXEHUNA, 3arpA3HEHNIA U KOPPO3UN.

Ina kaxaoro oTAaenbHOro cryvas KoMbuHauma BbiLLEYNOMSIHYTbIX METOAOB AOMMKHA
NMPUBECTU K CAMOMY HU3KOMY AOCTUXKMMOMY NOTPebneHuo sHepru.

MeTopbl, NpMMeHsiemMble ANS NOBbLILIEHUS 3HEpProaddeKTMBHOCTM paboTbl HAcOCOoB,
BEHTUNSATOPOB U UX NPUBOAOB, onucaHbl B cnpaBoyHuke HOT «MoBbileHne SHepreTu4eckon
3 PEeKTUBHOCTM NPU OCYLLECTBIEHUU XO3ANCTBEHHOW U (UNW) UHOM AeaTensHocTw». MNpu-
MeHeHue 3Heprocbeperatowlero obopyaoBaHnsi, 0CoOBeHHO ANA PEKOHCTPYKLMWN AEUCTBYIO-
wmx MNCO, He Bcerfga 3KOHOMUYECKU OMPaBAaAHO U MOXET ObiTb npusHaHo HAT Tonbko B

cny4yae 9KOHOMUYECKON 3PEKTUBHOCT.
5.1.6 CHmxeHue 06 bemMoB BoaonoTpedneHus

Mpun cpaeHeHnn panHHoro acnekta MCO pa3nuyHbIX TUNOB HEOOXOAMMO pas3aensitb
NoHsITUs Ge3Bo3BpaTHOro NoTpebneHnss 1 BO3BPaTHOIO UCMOSbL30BaHUSI BOAbl BOAHbLIX 00b-
€KTOB ANS Lenen oxnaxaeHus. 3HauumbIM ANs AOCTMXKEHWUA Lenen oxpaHbl OKpyXatoLen
cpenbl acrnekToM sIBNSETCs ToNbko Oeaso3BpaTHoe BoponoTpebneHue (uabATMe BOAbl M3
BOAHOro o6bekTa), NOCKONBbKY C HUM MOrYT CBSi3aHbl PUCKM UCTOLLEHUS PECYpPCOB BOLHOMO
obbekTa.

[na HoBbIX CMCTEM MOryT ObiTb CAenaHbl CRefyroWwmne YyTBEPXKAEHNS OTHOCUTENBHO
anementoB HAT MCO, HanpaeneHHbIx Ha CHWkeHWe obbemoB ©e3BO3BPaTHOrO BOJOMO-
TpebneHus:

- C TOYKM 3peHus obLero aHepronoTpebneHna oxnaxaaemeim obvektom 1 MCO Bo-
AsHOe oxNnaxpeHve sBnsieTcst Hanbonee adhPEKTNBHBIM;

- ANS HOBbIX MPOMN3BOACTBEHHbIX 06bekToB HOT ABnAeTCs BbIOOP y4acTka Ans CTPou-
TenbCTBa ¢ 61M3K0 PacnonoXeHHbIM BOAHBIM 06HLEKTOM, KOTOPbIN MOXET BbITb UCMONb30BaH

AN opraHM3aLmn NpsIMOTOUHOM cuctemsl nn obopoTHon NMCO ¢ BoLoEMOM-OXNagUTENEM;
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- NoTpebHOCTb B MCMONb30BaHWN BOAbLI ANA Lienen oxnaxaeHna 4ormkHa ObiTe CHKe-
Ha 3a CYeT CHWKeHMss 06beMOB COPOCHOro Tenna n yBenmnyYeHNs NoBTOPHOrO NCNOMb30BaHNA
Tenna;

- NOTpebHOCTb B MCMONb30BaHUM BOABI ANS LIENEW OXNaKAEHNA MOKET ObiTb CHWKEHa
3a CYET MPUMEHEHWUsI ANA MOAMUTKA BOAHBLIX OOOPOTHBIX CUCTEM OXNMaXAEHWUA NPOU3BOA-
CTBEHHbIX CTOYHbIX BOJA W MOBEPXHOCTHOIO CTOKa (MPeABapuTEnbHO OYMLLEHHbIX unu 6e3
OYUUCTKM), OUULLIEHHBIX U 06e33apakeHHbIX KOMYHarnbHO-ObITOBbLIX CTOYHbIX BOA,;

- €CNnM AOCTYMHOCTb BOAbI OrpaHu4eHa, MoXeT ObITb BbibpaHa TexHonorusa MNCO, no-
TpebnswLasi MeHbLLEE KONMYECTBO BOAbI NpU obecneveHnun HeobXoaNMOoN NPoM3BoAUTENb-
HOCTW OXNaXAEHMS.

CHuwxeHve 00bLeMOB BOAZONOTPEONEHUS CyLLeCTBYOLWMMM BOAHBIMU CUCTEMaMU
OXNKAEHNS BO3MOXHO 3a CYET yBENMYEHUS NOBTOPHOIO MCMOMb3OBAHUSA TEMNa n yrydie-
HUA METOAOB 3Kcrmyartauum cuctem. 3ameHa npamMoTodHbix MNCO Ha oBopoTHbIe BOAHbIE
ncnapuTenbHbIe CUCTEMBI C Pa3NUYHBIMKU TUNaMK oxnagutenen (6pbisranbHeiMy 6accenHa-
MK, aTMocdepHbiMK, BalLEeHHBIMUY, 3KEKLIMOHHBIMU U BEHTUNATOPHLIMW PaanpHAMK) NPUBo-
BAT K yBenMueHunio 6e3B03BPaTHOrO NOTpPedneHus (M3bATUA) BOAbI U3 BOAHbLIX OOBLEKTOB,
YXYALWEHMIO OXNI@XAEHUsT TEXHOMOorMYeckoro obopyaoBaHus, pocty obLliero sHepronoTped-
NEHNA NPOU3BOACTBEHHBIM 0O6BEKTOM. [03TOMY Takas 3ameHa He MOXeT B obLlem cnyyae
paccmarpueatbes kak HOT. Ans o6bekToB 60MbLIOM MOLWHOCTY 3TO 0BLIMHO OYEHb AOPOro-
cTosilee MeponpusiTue, TpebytoLlee 3HaYUTENBHbIX MHBECTMLIMOHHBIX 3aTpaT. Kpome Toro,
BOIDKHO ObITb MPUHATO BO BHMMaHWe HeOBXOAMMOCTb 3HAYMTElNbHbIX NOLaAen ANa pas-
MELLEHMS OXNnaguTenen.

Mepexop OT NPUMEHEHUsI BOAHbIX CUCTEM OXNaXAEHMSA K BO3AYLLUHbIM Takke B obLLemM
cnyyae He senaetcsa HAT, yuntbias 6onee HU3Kyro obLLyto 3HeproaddeKTMBHOCTb Nocnea-
HUX. B TO ke Bpemsa BO3AyLUHOE OXNaxAeHne MOXET ObiTb PEKOMEHLOBAHO NPU OMPEAENEH-
HbIX 0BCTOATENBCTBAX ANS NPeABaPUTENBHOTO OXNAXAEHUS MPU BbICOKUX 3HAYEHWAX TEM-
nepatyp usbbITouHoro Tenna.

MNpUMeHeHWe NOA3EMHON BOAbI MNWTLEBOrO KavecTBa QANA Lenel OXNaxAeHus

He asnsaetcs HAT.
5.1.7 CHnxXeHue yuwep6a onsa BOAHbIX OPraHU3mMoB Nnpu 3abope BoAbl

PekomeHgaummn gaHHoro pasgena otHocsTes k NCO, B COCTaB KOTOPbLIX BXOAAT BOAO-
3a60pHbIE COOPYXEHNA M3 MPUPOAHBLIX BOAHbIX OOLEKTOB. AzanTauvs Boao3abopHbIX Co-
OPYXXEHWIA C Lienbto NpeaoTBPaLLeHNs NN CHUDKEHUS 06 BEMOB MMBenn 1 NOBPEeXAEHNS Pbi-

Obl 1 ApYrMx BOLHbIX OPraHM3MOB ABMAETCS CNOXHON MHOrodakTopHon npobnemon. Meto-
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[bl €€ peLleHMs CyLLeCTBEHHO 3aBUCHAT OT MECTHbIX YCIOBWUIA, pacnonoxeHust sogo3abopa
OTHOCUTENBHO HEPECTUNML, MyTEN MUrpaLMM MOMOAU BOAHBLIX OPraHW3MOB, BUAOBOrO CO-
cTaBa 9KOCUCTEMbI, MMAPONOTMYECKUX XapakTePUCTUK BOGHOTO 06bekTa 1 Apyrux (pakTopos.
HecmoTpsa Ha obunme npuMeHseMbIX METOA0B N KOHCTPYKLMIA pbiBo3aluThl, HA OAWH U3 HUX
He MOXET ObITe MAEHTM(ULMPOBaH kak obwenpumMerHumbin anemeHt HAT. B To e Bpems, B
pesynbTaTe NPOBEAEHUsI NPeABapUTENbHbIX UCCNEAOBaHUNA, ANS HOBbIX U CYLLECTBYHOLLMNX
Boao3abopoB Bcerga MoOXeT ObiTb HaWAeHO [OCTaTOYHO 3MPEMEKTUBHOE peLleHne no
NpesoTBPAaLLEHUIO UM CHWXKEHMIO yilepba ANs BOAHLIX OPraHU3MOB.

OnementoM HAOT aBnseTca onpepeneHve coctaBa Mep Mo pbibo3alumTe MM KOH-
CTPYKUMUN pbIBO3ALLUTHBIX COOPYKEHUIA HA OCHOBE crneumanbHbIX NPeANPOEKTHbIX UCCNeso-
BaHW, BKIOYAKOLLMX M3YYEHNE 3KOCUCTEMBI BOAHOrO 06beKkTa — WUCTOYHMKa BoAocHabxe-
HUSA. DT MEPbl MOMYT MPUMEHSITLCH MPU CTPOUTENBLCTBE HOBLIX U PEKOHCTPYKLMU AENCTBY-
towwmx MCO. Mpu BbIGOPE METOAOB 3aLLMTLI BOAHBLIX OPraHM3MoB HEO6X0ANMO yunTbIBaTh UX
BMUsHME Ha cymMMapHoe aHepronoTpebnenme MNMCO, nockoneky HeKoTopble MeToAbl AocTa-
TOYHO 3Hepro- n pecypcosarpartHbl. HAT siBnseTcs Bbibop HaumeHee 3Hepro- U pecypcosa-
TpaTHbIX METOAOB, U3 NEPEYHs METOAOB, PEKOMEHAOBaHHbIX MO pe3ynbTaTtaMm NPeanpoeKT-

HbIX UCCneoBaHWMA.
5.1.8 CHuxkeHune cO6pOCOB 3arpsi3HAIOWMX BelecTB CO CTOYHLIMU BOAAMU

C6poc 3arpsAsHAOWMX BELLECTB CO CTOYHbIMW BOAAMU XapakTepeH Tonbko Ans o6o-
POTHbIX BOAHbIX CUCTEM C rpagupHAMK K OpbidranbHbiMM BacceriHamy. [Ans npsiMOTOYHbIX
CUCTEM M BOAHBIX 0BOPOTHBIX CUCTEM C BOAOEMAaMMU-OXNAAUTENAMU COPOC 3arps3HAIOLLMX
BELLECTB CO CTOYHbIMU BOJAMMW B HOPManbHbIX 3KCMNyaTaLMOHHBIX PeXUMax HexapaKkTepeH
B CBA3U C TeM, YTo akcnnyaTtaums stux Tunoe MNCO He TpebyeT npMMeHeHUs Kaknx-nnbo xu-
MUYECKUX BeLLecTB, foBaBnseMbIX K LMPKYNALUMOHHOW oxnaxjatolien soge. BoamoxHo o6-
pa3oBaHue HeBonbLLOro o6beMa CTOYHbIX BOA U Npu akcnyatauum so3gyLuHbix MCO.

Mepbl MO CHWKEHWIO COPOCOB 3arpA3HSAIOLLMX BELLEECTB CO CTOYHbIMM Bogamum ot MCO
BOIKHBI BbiTh HampaBneHbl HA NPEAOTBPALLEHVE 3arpsasHEeHVs LMPKYNSLMOHHON 1 npo-
AYyBOYHbIX BOA. CTPOUTENBCTBO OYMCTHBIX COOPYXEHWIA AN OUYMCTKU MPOAYBOYHBIX BOA B
oblwem cnyvae He sBnseTca anemeHtoM HAT. B To ke BpeMs ANA KOHKPETHOro npoekTa
MNCO B kayectBe anemerHTa HAT mMoxeT ObiTb NPU3HAHO OTBEAEHWE MPOAYBOYHBIX BOA MO
OTAENBHOM CUCTEME KaHamnM3auuMm U UX OYUCTKa Ha OTAerbHbIX (NIoKalbHbIX) OYUCTHBIX CO-
OPYXXEHMSIX OT B3BELUEHHbIX BELLECTB, HedTEernpoAyKTOB, OpraHWYecKUX BeELUECTB UNn Be-
uects, nonagarolymx B NCO M3 oxnaxaaemMoro TexHoNornM4eckoro o6opyaoBaHUs ¢ opraHu-

3aLmeli NOBTOPHOIO MCMOMb30BaHNA OUMLLEHHBIX CTOYHbIX BOA. LlenecoobpasHoCTb Takoro
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pelleHns aomkHa ObiTb MOATBEPXAEHA aHanM3oM BCEX 3HaYMMbIX acnekToB (3Heprorno-
TpebneHue, noTpebneHne Boabl, COPOCHI 3arpA3HAOWMX BELLECTB U T. 4.).

Ounctka npoayBoOuHbIX BOA BOAHLIX 060poTHBIX MNMCO OT pacTBOPEHHbIX BELLECTB
He apnsaeTca anemeHtoM HAT B CBSA3N C €€ BbICOKOW SHEpPro3arparHOCTbio, obpasoBaHNEM
TBEPZAbIX OTXOAOB, BbICOKMMU KanUTanbHBIMU U SKCMIyaTauMOHHBIMU pacxoaamMu.

MpyMeHeHe XMMNYECKMX BELLECTB B 0GOPOTHBIX BOAHBLIX CUCTEMaX C rpagupHAMU U
Opbi3ranbHbiMM - 6acceMHaMn Ana NoALepPXKaHUSA BbICOKOrO YpPOBHA 3PEKTUBHOCTU WU
HagexxHocT MCO, CHWKEHNS MHTEHCUBHOCTM MPOLIECCOB KOPPO3UW, MEXaHUYECKUX U cone-
BbIX OTIIOXEHWI, BuosarpsasHeHusa aensetcs anemeHtamu HAT npuy ycnosuu peanusaumm
cnefyloLmnx Mep, HanpaeneHHbIX HA CHWKEHNE 0OGBEMOR VX MPUMEHEHMS:

- NPUMEHEHWE AOCTYMHbLIX METOAOB nogaepkaHusi 3EKTUBHOCTM U HaLeXHOCTU
MCO, He cBsA3aHHBIX C BBOAOM PEAreHTOB B UMPKYISILMOHHYIO BOAY;

- BbIGOp MeHee 3KONOrM4ECKU ONacHbIX PeareHToB U3 Yncna AOCTYMHbIX;

- ONTUMK3ALMA METOA0B MPUMEHEHWS PeareHToB.

O6wwue Mepbl NoBbILLeHNsT addeKTUBHOCTM U HagexxHocTu MCO, He Tpebytowme npu-
MEHEHMSI 3KOJTOrMYECKN OMacHbIX XMMUYECKUX BELLECTB, KOTOPbIE MOTYT BbiTb NPUHATBLI NPU
NPOEKTUPOBaHUN CUCTEMbI OXITKAEHUSI:

- BbIBOp Ha OCHOBE TEXHUKO-9KOHOMUYECKMX PaCYETOB KOPPO3VOHHOCTOMKMX MaTepu-
anoB ans TennoobmeHHnKoB, Tpybonposoaos, apyrnx Yacten NCO ¢ yueToM CBONCTB Oxna-
XKOAEMOW 1 OXNaKAaoLWen cpel u CTOMMOCTM MaTepuanos,

- anemeHtoM HIAT ABRAeTCA NPUYMEHEeHWe crneunarnbHbIX HETOKCUYHBLIX MOKPbITUNA,
CHWKaIOLLMX rMAPaBIMYeCcKoe CONpPOTMBMEHME TpakTa WU NpensTcTBytowee 61osarpsasHeHunto
Nco;

- UCKIMIOYEHNE B KOHCTPYKLMN CUCTEMbI OXNaXKAEHMS M3ObITOUHBLIX COMPOTUBMEHWA,
WCTOYHMKOB BO3MYLLEHWUA MOTOKA BOAbl, MECT, YAOOHbLIX ANS poCTa MakposarpssHUTEnen,
obecneyveHne HeobX0aMMON CKOPOCTM BOAbI;

- NPYMEHEHNE METOLOB YIyuLLEHMs KadecTBa OXMaXAatolen BoAbl NMyTeM OYMCTKU
noanuMToYHon Boabl. Anementamn HOT senstoTcs BbibOp MecT n meTonoB 3abopa BoOAbl,
NPEenATCTBYIOLMX NoMNafaHuio B Hee B3BECEW M Mycopa, OYMCTKM BOAbl OT B3BECEW, Nnasa-
IOLLIEr0 MyCOpa, pacTUTENbHbIX OCTATKOB (MpU UX HanMyum) BoAbl, 3abUpaemMon 13 NoBepX-
HOCTHbIX BOAHbLIX OOBEKTOB;

- PAcCMOTPEHME BO3MOXHOCTEA MEXaHWYECKOW OYUCTKM CUCTEMbI OXNaXAeHus Ha
LencTeyroLeM 0BopyaoBaHUM U anbTepHaTUMBHBIX (PU3NYECKUX U MEXaHUYECKMX METOL0B

obpaboTkn MNCO, HanpymMep, LUaPUKOBON OUNCTKU, TEPMUYECKON OHUNCTKN.
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Mocne CHWKeHNa YyBCTBUTENBbHOCTU CUCTEMBbI OXMaXKAEHWUST K 3arpsi3HEHUIO N KOPPO-
311 C NOMOLLbLIO NEpPEYUCTIEHHBIX NpodUnNaKTUUECKUX Mep, 06paboTka LIMPKYNSILMOHHOWN BO-
Abl Ans nogaepxaHusa 3deKkTMBHOCTU TennoodbMeHa MoxeT ObiTb BCE elle Heobxoauma.
Bbibop HavmeHee BpepHbIX ANS BOAHOW Cpefbl peareHTOB U UX NMPUMEHEHNE cambiM 3g-
ekTnBHBIM cnocobom aBnseTca anemeHtom HAT.

[nsa cHwkeHua pacxoga peareHToB Ha HOBbIX U aencteytowmnx NMCO anemeHtom HAOT
MOXeT ObITb NPUMEHEHNE KaTanuTUYeCKOro MetToaa ob6essapaXkuBaHmsa oxnaxaarollen sogpl

Ha OCHOBE MPUMEHEHUS NEPEKUCU BOAOPOAA.
5.1.9 CHWXXeHue ypOBHS WyMa

YpoBHu wyma, co3pasaemMbie NMCO, OTHOCUTENBHO HEBLICOKW, UMEETCS [OCTaTOMHO
BonbLIoe KONMYECTBO METOAO0B ANSA UX CHWKeHus. dnemeHtom HAT siBnsieTcs yy4eT v npo-
rHO3UpPOBaHWE LLyMa, CO3[aBaeMoro HekoTopbiMu Buaamm obopyposanHua MNCO (BeHTUNA-
TOPHBLIMW BOAHBIMY M BO3AYLUHBIMU FPAANPHSAMM, @ Takke MKEKUMOHHbIMK, GalleHHbIMK, aT-
MOCMEPHBIMU rPAANPHSAMMI), NMPU BbINOSIHEHUW NPOEKTHLIX paboT MO CTPOUTENLCTBY HOBbLIX U
PEKOHCTPYKLMN AEWCTBYIOLLMX MPOU3BOACTBEHHbIX ODBLEKTOB C LIENbI AOCTWKEHWUA AeW-
CTBYHOLLMX HOPMaTWBHbIX TpeboBaHWI NO YPORBHIO LUyMa.

Mpy HeobxoAMMOCTM AOMKHbI NPUMEHATLCS Mepbl WymornogaeneHus. Mpu Bbibope
Takvx mep anemeHtom HAT sBRAeTCA yy4eT nx BNMSHUA Ha yPOBEHb 3HEpronoTpednexHns v
akoHoMu4eckme xapaktepuctvkn [1CO. Mepbl LWymMonogaBneHus, Mo  BO3MOXHOCTU
He JO0SKHbI NOBbIWATL YPOoBEeHb sHepronoTpedbnenms MNCO 3a cyeT cosganHmsa 4ONOnHUTENb-
HbIX a3pPOAMHAMMWNYECKUX COMpPOTUBNEHUA. BO3MOXHO WCMOMb3OBaHWE MNEPBUYHBIX MeEp,
HanpaeneHHbIX Ha CHWKEHWE LUyMa OT €ro UCTOYHWMKOB, a TakkKe BTOPUYHbIX Mep, NpensT-
CTBYIOLLMX PacnpoCTpaHEeHWIO Lyma: BbIGOp MeCTa pacronoXeHUs U OpUeHTaumMmM OTHOCK-
TenbHO MECT, B KOTOPbIX HOPMUPYETCH YPOBEHb LLUYMa, UCMONb30BaHWEe eCTECTBEHHbIX Mpe-

NATCTBWIA ANS pacnpoCcTpaHeHust LyMa, orpaHuyeHue speMmenm pabotsl MNCO.
5.2 HAT-1. NMpsamoTouHble NMCO

5.2.1 KnaccudmkaumoHHbIe NPU3HaKn

MpamoTouHble BogHble NMCO obnaparT CneayrowuMmn KnaccnukaumoHHbIMA Npu-
3Hakamu:
- B Ka4yecTBe MPOMEXYTOYHOW Cpeabl ANs Nepeaaqs Tenna oT oxnaxgaemoro oGopy-

[0BaHNS K aTMOCHEPHOMY BO3AYXY UCMOSb3YETCA BOAA BOAHbIX OOBLEKTOB;
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- OTHOLUEHWNE pacxofa BoAbl, nocTtosHHO BeogMmol B MCO Bo Bpemsi ee akcnnyaTa-
UMM 13 BHewwHero no otHoweHuo k MCO MCToYHMKA, K pacxoay BOAbl, MPOXOAsLUen yepes
oxnaxpaaemoe obopyaoBaHve u/mnu TennoobMeHHbIe annaparbl 3a TOT XXE Nepuoa BPeMeEHMU,
paeHO unu Gonblie 1. TUN NCTOYHUKA OXNaXxAaloLen UMPKYNSILMOHHON BOAbI, UCMOMb3ye-
Mo NCO (NoA3eMHbIN UK NOBEPXHOCTHBIN BOAHBIN OOBEKT, CETU LIEHTPanmn3oBaHHOrO BO-
LocHabXeHnsA, ceTb CTOPOHHErO MOCTaBLUMKa BOAbl U T. A.), U NMPUMEMHUKA HarpeTon BoAbl
(NoA3eMHbIN VN NMOBEPXHOCTHLIM BOAHLIA OObLEKT, CeTU LEeHTPann3oBaHHOrO BoaooTeeae-
HWS, KaHanU3auuoHHasi CeTb CTOPOHHEN opraHusauum W T. 4.) Ang uyenen knaccudukaumm
He UMEET 3HaYEeHUS;

- 06s3aTenbHBIMU 3anemMeHTaMn NPSMOTOYHBIX BoaHbIX MNCO sensatoTcs obopyaosaHue
u coopyxeHus (TpybonpoBoabl, kaHanbl) obecneynsarowme NOABOA BOAbI OT €€ NCTOYHUKA K
oxrnaxgaemMomy obopyaoBaHunio 1 (MnM) TennoobMeHHbIM annaparam v oTeeaeHue Boabl OT
HUX K BOAHOMY 0BbeKTy — MpUeMHWKy HarpeTor Boabl. Kak npaBuno, B coctae NpAMOTOu-
Hbix MCO BXOAST 3aaHUA 1 o6opyaoBaHNE HACOCHbIX CTaHLMA. ICTOUHWK LMPKYNALMOHHON
BOAb! M BOAHbIA OGBEKT — NPUEMHUK HarpeTor BoAbl MOryT ObiTb OAHUM MM Pa3NNYHBIMU
BoAHbIMM obbekTamum. B coctas MCO moryT BXoAUTb MPOMEXYTOYHbIE HaKOMUTENbHbIE pe-
3epByapbl, NpyAbl, 6pbi3rancHble YCTPOUCTBA, UCNapUTEnbHbIE rPaaupHU UMK apyrvue oxna-
OVTENN BOAbl, B KOTOPbIX Harpetas B TennoobMeHHUKax LMPKYIALUMOHHAA Boa MOXET
OXnaxaaTbCs nepes, NocTynneHMemM B BOAHbIM OBBEKT — NPUEMHMK HarpeTon Boabl. [JaHHble
ycTpoWcTBa BXOAST B cocTaB MpsMoTouHbIx MCO, HO urpaloT BCrioMoratenbHyto ponb, Uc-
nonb3ytTCst NPUM HEOOXOANMOCTU KPaTKOBPEMEHHOIO CHIMKEHNA TemnepaTypbl BoAbl, NOCTY-
narmowen B BoAHbIN 0ObEKT. Hannune nnm oTCyTCTBME 3TUX BCrOMOraTenbHbIX YCTPOWCTB
He yuuTbiBaeTca Ansa uenen knaccudukaymm MCO. MonHbIM nepeyveHb NPUMEHSEMOro Tex-

Homnornyeckoro obopyzoeaHus ans aaHHoro Tuna NCO npyeeaeH B npunoxeHun .
5.2.2 3HauynMMble acnekTbl, YPOBHU BO34EeNCTBUN U NOTpeGneHnst

MpsamoToyHble MNCO obnaparoT cneayoLwmMm 3HaYMMbIMK acrieKTamu:

1) kocBeHHoe BnusaHue MNCO Ha notpebneHve oxnaxaaembim 06opyaoBaHUEM 3HEp-
M 1 NPUPOAHBIX PECYPCOB M Mokasarenu ero akonornyeckon 6esonacHoctu. MNpaMoTouHbIe
cucteMbl obecneurBaroT Hamnydlune YCnoBrs OXNaXAEHNA MO CPABHEHWUIO C NPOYUMM TUNa-
mMu MCO, MUHMManbHbIE 3HaYEeHNA NOTpebneHUsa oxnaxaaeMbiv 060pyaAOBaHUEM SHEPTUN 1
NPUPOAHLIX PECYPCOB W NOKasaTenu ero akonorndeckon 6e3onacHoCTu;

2) npsimoe NoTpebneHne 3NeKTPOSHEPTU LIMPKYNALMOHHBIMIW Hacocamu, 3aBucsLLee

OT MEeCTHbIX yCJ'IOBVIﬁZ yAaneHHOCTU 1 pa3HOCTU BbICOT BOAHOIO obvekTa n npon3BoaACTBEH-
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Horo obbekTa. Mpu HanMUYMM NPOMEXYTOYHOTO KOHTYpa OXNaXAEHWUSA SNEKTPOIHEPInUsa Takke
noTpebnaeTca UMPKYNALUMOHHBIMU HAacCOCaMU MPOMEXYTOUHOIO KOHTYpPA,;

3) npu Hannumm B coctase MNCO Bogosabopa M3 NOBEPXHOCTHONO BOAHOrO obbekTa
3HAYUMBbIM acnekToM SIBMNSIETCS NMOTEHUManbHbIN ywepb BOAHBIM OpraHn3Mam 3a CHET UX M-
Genn nnn noepexaeHust B cucteme oxnaxaeHus. OnpeaeneHne obwmx AN BCEX NPSAMO-
TOYHbIX MCO 4YMCNOBLIX 3HaYEHUA UHTEHCMBHOCTU LaHHOIO acrnekra HEeBO3MOXKHO, Tak Kak
OHM CyLLIECTBEHHO 3aBUCHAT OT XapakTepuCTuK BOAHOro obbekTa, Buomaccsl u BUAOBOro co-
CTaBa ero 3KOCUCTEMBI, MecTa pa3MmeLLleHns U NPOU3BOAUTENBHOCTM Boao3abopa;

4) npn cOpoce HarpeTon LMPKYNALUMOHHOW BOAbI B MOBEPXHOCTHBLIN BOAHbIA OOBLEKT
CyLLECTBYET PUCK MPEBBLILLEHNS AOMNYCTUMbIX 3HAYEHUA TeMnepaTypbl BOAbl BOAHOTO 06bek-
T3,

5) pucku yTeuek oxnaxaaembix BELWECTB B OKPYXKalOLLYI0 CPeAy Npu OXNaxaeHnn Be-

LLEECTB, OMNacHbIX ANs BOAHbLIX OPraHU3MOB.
5.2.3 O6nactu, ycnoBus u orpaHu4eHUA NpUMEHEeHUs

MpsimoTouHbie NMCO B obwem cnyyae aenalTcs Hanbonee NpeanovTUTENbHLIM BU-
aom MCO B cBA3KM ¢ Mx cnocobHocTbo obecneveHns Hambonee HU3KUX TeMnepaTyp oxna-
XOEHWA TexHonormveckoro obopyaosaHus, oHun asnsaotca HOT ana oxnaxaeHus noboro
TexHonorn4yeckoro obopynosaHns ana Hosbix U gencteyowmx NMCO npu cnegytowmx ycno-
BUSIX W OrpaHnNYeHnsX (AONONHUTENBHO K anemerHtam HAT, ykasaHHbIM B pasgene 5.1):

1) Npn onpeAeneHnn BO3MOXHOCTM OTBEAEHMNA TENNa B NPUPOAHBLIA BOAHBIN OOLEKT
HarpeTon BoAbl NMPAMOTOYHLIX CUCTEM HEOBX0AMMO NPOBEAEHWE cneumarbHbIX UccreaoBa-
HWI, MOLENMPYIOLLMX NMPOLIECChI PacnpoCTPaHeHMs 1 oxnaxaeHus sogbl. MNpy Hanuuum puc-
Ka KpaTKOBPEMEHHOIO MPEBbLILLEHNS HOPMATUBHBIX OrpaHNYEeHWUA ANs TeMnepaTypbl BOAbl B
KOHTPObHbLIX CTBOpax Mpu HeBnaronpusiTHbIX KnuMaTU4eckux ycriousix Heobxoaumo o6o-
pyaoBaHWe BbINYCKOB HarpeTol BoOAbl AOMOMHWTENbHBIMA OXMagUTENsSAMU: BOAOEMaMMU-
oxnagutenamu, BpbidranbHbIMU YCTPONCTBaMK, aTMOCKEPHBIMU rpaaupHsamiu, GalleHHbIMK
ncrnapuTeneHbIMU rpagupHAMN UK APYTMMA OXNaaUTENAaMY;

2) AN yMeHblUeHWs! NoTPebneHns SNeKTPO3IHEPTUM LUMPKYNSLMOHHBIMU HacocaMu Ha
cbpoce BoAbl N3 KOHAeHcaTopa 06bIMHO MCNonb3yeTcs CUGOH, a u3 cMdoHHOro Kornoaua Bo-
fa cbpacblBaeTcs, kak nNpaBuro, CaMOTEKOM MO OTKPbITOMY kaHany. Kpome Toro, AOmKHbI
ObITb PaccMOTPEHa TEXHUYECKas BO3MOXHOCTb U SKOHOMUYECKas LiernecoobpasHoCcTb 060-
pyaosarus NMCO cpencTeamMum perynMpoBaHna pacxoga oxnaxaarowen Boabl (4acToTHoe pe-
rynupoBaHWe npuBoAa LMPKYNALMOHHBIX HAcocoB, mapoMydTel, HACOCkl € NOBOPOTHBLIMU

nonaTkamm);
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3) c6poc Tennor Bofbl NPON3BOANTCH HWXKE BOA03abopa Ha pacCTOsHUM, UCKIoYato-
Lem ee nonagaHve B BOAONPUEMHOE YCTPOUCTEO;

4) NPV HanMuuM pycka nonaaaHvsl 3KOMOMMYECKN OMacHbIX BELLECTB Yepes LMpKyns-
LMOHHYIO BOAY B BOAHBIN OObEKT Ansa HOBbIX U aercTeyowmx NMCO HeobxoamMo npymeHe-
Hue xoTs 6bl OAHOIO U3 CrEeAYIOLLMX METOL0B:

a) NOCTOsIHHOE MOoALEPXKaHWE [aBNeHUsl OXNKAAEMOro 3KOSIOMMYECKU OMacHoro
BELLIECTBA MEHbLLIE IaBNEHNS LIMPKYNALMOHHON BOAbI

6) BLIGOP KOPPO3VOHHOCTOMKUX MaTtepvanoB AN M3roToBrneHus oBopynosBaHus
HOBbIX BOAHbLIX CUCTEM OXIIKAEHUSI C YYETOM arpecCUBHOCTU OXNaXAaeMOW M OXnaxaaro-
e cpel U opraHu3aumsi NOCTOSIHHOIO KOHTPOMNS nokasaTtens KayecTBa LMPKYNALMOHHON
BOZb! HWXKe TEMNIo0OMEHHOrO anmnapara o NoTOKY C LIENbH0 MOHUTOPUHIA YTEYeK;

B) OpraHM3aums nepuoauyeckor TEXHUYECKON ANArHOCTUKM TennooOMEHHUKOB €
UCMOJIb30BaHWEM [OCTYMHbLIX METOAO0B HEpa3pyLUAOLWEro KOHTPOMNS U OpraHM3auus nocTo-
AHHOrO KOHTPOSS MOKa3aTens KadectBa LMPKYNALMOHHON BOAbI HWKE TEMNOOBMEHHOro an-
napara rno NoTOKY C LieNbio MOHUTOPMHIa yTeYexk;

r) cucTema oxnaxaeHus ¢ NPOMEXYTOYHbIM KOHTYPOM.

OxnaxxgeHne ¢ NPOMEXKYTOMHbIM KOHTYPOM He Bcerga MoXeT ObiTb NMpUMeHeHo Ha
gencteyromx npegnpustusx. Kpome Toro, HeobxoamMMo yunTbiBaTh, YTO NPU NPUMEHEHUN
3TON TEXHOMNOMMMN YXYALAETCA Ka4vecTBO OXMaKAEHWA TEXHONOrMyeckoro obopyaoBaHus,
Bo3spacTtaeT notpebneHme NCO 3NeKTPUYECKON SHEPrMK, UTO MOXET MnpuBecTu Kk obliemy
pPOCTy NOTpebneHnss pecypcoB 1 BO3LENCTBUN Ha OKPYKatOLLYIO cpeay, YBENMYEHNIO NPsSMO-
ro notpebneHns aHeprum cucTemMon oxnaxgeHus. MoaToMy oxnaxaeHue ¢ NPOMEXYTOYHLIM
KOHTYPOM He AOSDKHO MPUMEHATLCA MPU AOCTYMHOCTM LPYruX, anbTepHaTMBHbIX METOAOB
CHWKEHUS PUCKOB MonagaHns SKONOrMYeCcKM OnacHbIX BELLECTB Yepes3 LMPKYNSALMOHHYIO BO-
Ly B BOOHbI/ OBLEKT.

CHWKEHMIO PUCKOB yTeyek crocobCTBYHOT Mepbl Mo npeaoTBpalleHuno uoobpacra-
HWW, CONEBbLIX U MexaHn4eckux otnoxenun NCO;

5) npu Hannuum B coctaee NCO Bogo3abopa 13 NOBEPXHOCTHOrO BOAHOIO 06bekTa Ha
Bop03abope LOMKHbI ObITb NPUHSTLI CneLmanbHble Mepbl MO CHKEHNIO yepba BOAHbIM Op-
raHmamam B cooTeeTcTemuM ¢ n.5.1.7. OnpegeneHne egnHoOro ana BCex Criydaes cocrasa Ta-
KMX MEp HEBO3MOXHO B CBSA3M C BbICOKON 38BUCUMOCTbLIO 3OEEKTUBHOCTU K&KA0M NPUMEHS-
€MOI Mepbl OT MECTHbIX yCcroBui. PaspaboTka Mep fOmKkHa OCHOBLIBATLCS Ha crneumanbHbIX
NCCNEAOBaHMSX, BKMHOYAOWMX NCCNeA0BaHUS 9KOCUCTEMbI BOAHOMO 06beKkTa — WMCTOYHMKA
BOZbl, ONPEAENEHNE HANMYNA N PACMONOKEHNUS KPUTUHECKMX OONacTen, Takmx Kak HepecTu-

nyua, Nyt Mmrpaumm n Mmecta CKonneHus ManbKoB,

217



UTC 20-2016

6) NP1 HanMyMn pucka MonagaHNs B CUCTEMY OXN@XEHVS MnaBarollero mycopa
HeobxoAMMO OcHallleHve Bogo3abopa CpeAcTBaMu NpefoTBpaLleHMs nonagaHus Mycopa B
cucteMy. 31O CNocoOCTBYET MOAAEPKAHWIO YNCTOTbI TEMNOOBMEHHBIX MOBEPXHOCTEN, No-
BbllLAaeT HAAEXHOCTb CUCTEMbI, CHKAET MHTEHCUBHOCTb SPO3VNOHHBIX Y KOPPO3MOHHbIX NPO-
Lieccos;

7) ANA NOAAEPKaHNS BbICOKOW MHTEHCMBHOCTW Tensonepeaaqm B TpybyaTtbix Tenno-
0BMeHHMKax HeOBXOAMMO MX OCHaLLEHUE CPEeacTBaMm OYMCTKN TPyBOK OT OTNOXEHUN U 3a-
rPAA3HEHWI B MpoLecce SKeniyatauum, Hanpumep, CUCTEMaMU LLIAPUKOBOI OUNCTKY;

8) BBEAEHME B OXNaxAatoLLy0 LIMPKYMSALUMOHHYIO BOAY XMMUYECKMX BELLECTB C Uefbto
NpefoTBPAaLLEHNST UMM CHDKEHUST UHTEHCUBHOCTU BUO3arpsisHEHNIA, OTIIOKEHUIN, KOPPO3nn

He aenseTtca HAOT ansa npaMoTouHbix MCO.
5.3 HAT-2. O6opoTtHble BoaHble NCO ¢ BogoeMmaMu-oxrnagutensamMmm

5.3.1 KnaccudmkaumoHHble Npu3HaKku

O6opoTHble BogHble MCO ¢ BogoemMamu-oxnaguTensMu obnagarT Ccrnegyrowmmn
KrnaccnmKaLmMoHHBIMU NMpU3HaKamu:

1) B Ka4yeCTBE MPOMEXYTOYHOW Cpedbl ANA nepejayv Tenna oT oxnaxagaemoro 06o-
PyAoBaHNS K aTMOCEEPHOMY BO3AYXY MCMOMb3yeTCcsa BOAA (UMPKYNsALMOHHasa Boaa). [JaHHbIn
npusHak — obLUMA AN BOAHBIX CUCTEM;

2) oTHoweHWe pacxofa Bogbl, BBogumor B NCO nocTosHHO UM Nepuojmyecku 13
BHeLUHero no oTHoweHuto k NMCO nctovHmka (T.H. TOANUTOYHas BoAa), K pacxoay BoAbl, Npo-
XOAsLLen vepes oxnaxpgaemoe obopynoBaHue UM TennooOMeHHble annapaTbl 3a TOT Xe
nepuoa BpemeHn, meHbwe 1. VMCTOYHMK noanmuTOoYHOM BOAbI ANS LUenen knaccudukaumm
He MMeeT 3HajYeHus. [laHHbI Npr3Hak — oBwmin ans BoAHbIX 0O0POTHBLIX CUCTEM,;

3) UMPKYNAUMOHHasA BOAA HEMOCPeACTBEHHO KOHTaKTUpPyeT C aTMocdepHbiM BO3ay-
xoMm. lMpouecckl TennomaccoobmMeHa Mexny HUMU NMPOUCXOAST Yepe3 MOBEepPXHOCTb BOAOE-
Ma-oxnaguTens;

4) obsasatensHbIMK anemeHTamu MCO [ABNSIOTCH LMPKYNSILMOHHBIE HACOCH! 1 34aHWs
HaCOCHbIX CTaHUMK, a Takke oBopyaoBaHME M COOpYXeHust (TpyOonpoBoabl, kaHasbl) obec-
neyvsarolmMe LUMPKYNAUMIO BOAbI B CUCTEME, a Takke BOfoeM-oxnaautens. Bopoem-
OXNaAnNTENb MOXET NPeAcTaBnATe cOBOM Mpyn, pycrnoBoe, HanMBHOE WM OTCEYHOE BOAO-
xpaHunuwie. MeToabl COOpyXeHUs M OCOBEHHOCTU KOHCTPYKLUMM BOAOEMOB-OXNajuTenei
He yunTbIBatoTCA ANs uenen knaccudukaumn. Kpome toro, B coctas MNCO moryT BXoauTts

BpblranbHble YCTPOWCTBA, UCMapUTenbHbIE TPafUpPHU UNK Apyriue oxnajuTenu BoLbl, Yepes
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KOTOpblE LMPKYNALUMOHHAA BOAA MOXET NPOXOAUTb Nepen MNOCTYNnNeHWeM B BOAOEM-
oxnagutenb. [JaHHble YCTPOMCTBA UrpatoT BCMOMOraTenbHylo porib, UCMONb3YIOTCS B LeNsX
KpaTKOBPEMEHHOTO MOoBbILEHUSA NpoussoguTenbHocTU NCO unn HeoBXoaANMOCTU CHWKEHUS
TemnepaTtypbl BOAbI, NOCTyMNaloWen B BOgoEM-Oxnaautens. [ononHuTenbHble oxnaguteny
asnstoTca anemeHtamm CO, ogHako HanuMy4ne unm OTCYTCTBUE 3TUX BCMOMoOraternbHbIX
YCTPOWUCTB He yuutbiBaeTcs ans uenen knaccmdpukauum MNCO. MNMonHein nepeyeHb npumeHs-
eMoro TexHomnorudeckoro obopygoeaHus ana aanHoro tuna MNMCO npuBegeH B npunoxe-

Hm I
5.3.2 3HauMMble acnekTbl, YyPOBHU BO3AEUCTBUN U NOTpebneHus

OBopoTHble BoaHble MCO ¢ BogoEeMaMu-OxnaguTensMu obnajgaroT cneayowmMmm
3Ha4YMMBIMK acnekTamu:

1) kocBeHHoe BrusiHMe MNCO Ha notpebneHune oxnaxaaeMbiM 060PYyAOBaHUEM 3HEP-
MU 1 MPUPOAHBIX PECYPCOB M Mnokasatenu ero akonormdeckon GesonacHoctn. Hapsagy ¢
NpAMOTOYHBIMU cucTemammn o6opoTHble BogHble NMCO ¢ Bogoemamu-oxnagutensmm obec-
neYnBatoT Hamnyywme yCrnoBusi OXNaxKAeHWUs, 4To obecnevmBaeT MUHUMArbHbIE 3HAYEHUN
notpebneHus oxnaxaaemMbiM 060pyLOBaHMEM SHEPrU U NPUPOAHBIX PECYPCOB W Nokasare-
I ero sKonornyeckom 6e3onacHoCcTu;

2) npsimoe noTpebneHne SneKTPOSHEPrM LIMPKYNSLMOHHBIMU Hacocamu, 3aBuUCsLLES
OT MECTHbIX YCMOBWUIA. YAANEHHOCTU N PasHOCTW BbICOT BOAOEMAa-OXNaavTens 1 Npoussoa-
cTBeHHoro obwbekTa. lMNpK HanMyMu NPOMEXYTOYHOrO KOHTypa OXNaAeHUss — noTpebnexHne
3MNEKTPOSHEPrM LIMPKYNALMOHHBLIMM HACOCaMM NMPOMEXKYTOYHOIO KOHTYPAE;

3) notpebneHne Boabl AN KOMMeHcaumn 6e3803BpaTHbIX MOTEPb BOAbI C UCMapPEeHU-
€M, LPEHNPOBaHEM Yepes LHO BOAOEMa-0X1aamTens, NpoayBoYHbIMU BOAAMMY,

4) npn Hanuuum B cocTtase MNCO Bogos3abopa U3 NOBEPXHOCTHOrO BOAHOrO obbekTa
PbIBOXO3ANCTBEHHOIO 3HA4YEeHWUsT 3HAYMMbIM acrneKkToM SIBNSiETCH MOoTeHUuanbHbIn yuepb
BOAHbIM opraHuamam. OnpegeneHue obwmx ans Bcex MCO YMCnoBbIX 3HAYEHUA UHTEHCUB-
HOCTM [4aHHOro acriekta HEBO3MOXHO, TaK Kak OH CyLLECTBEHHO 3aBUCUT OT XapakTepuCTUK
BogHoro o6bekTa, Bomacchl M BULOBOrO COCTaBa ero 9KOCUCTEMbI, Pa3MELLEHNS 1 MPOun3-
BOAMTENBHOCTU Bogo3abopa;

5)Npn HanMuuMM HOPMAaTUBHBLIX OrPaHWYEHVW MO TeMmnepaType BoAbl Bojoema-
OXNaAUTENA CYLLECTBYET PUCK UX MPEBbILLEHNS;

6) pUCKM yTEeYEeK OXNaKAaeMbIX BELLECTB B OKPYKAIOLLYIO Cpeay NPy OXNaXAEHUM Be-

LLeCTB, onacHbIX AnA BOAHbBIX OPraHnM3amoB.
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5.3.3 O6nactu, ycnoBusi U orpaHUYeHus NPUMeHeHus

O6opoTHble BogHble NMCO ¢ Bogoemamu-oxnagutensmm B obLiemM crydae sBnsTcs
Hambonee npeanovtTutencHeiM BugoM MCO B CBSA3NM C MX BO3MOXHOCTBIO obecneyeHnsi
Hambonee HU3KUX TemnepaTyp oxnaxgaemoro obopypoBaHus, oHW sBnstotcs HAT ans
oxnaxgeHns noboro TexHonornyeckoro o6opyaoBaHUA NpU Cnepyowmx YCnoBusSxX U orpa-
HUYEHMSIX:

1) Npn onpefeneHMn BO3MOXHOCTM OTBEAEHUS Tenna B NPMPOLHbIA BOAHBIN OObEKT
HarpeTon BOAbl HEOOXOAMMO MPOBEAEHUE CheumanbHbIX WUCCNERoBaHUA, MOAEMUPYHOLLMX
NPOLECChI PpacnpoOCTPaHEHNA N OXnaxaeHns Bogbl. dnemeHTom HAT sBnsieTca opraHnsaums
LUMPKyNsSLUMn BOABI B BOAOEME-OXNaauTene nytem Bbibopa B3auMHOro pacrnonoxeHns Boao-
3abopoB 1 BbINYCKOB HArpeTon BoAbl, HAaNpaensaoLwmx amd, obecneynBarolLmx Hauny4yee
oxnaxgeHve LMpKynsauMoHHOM Bogbl. [Mpn Hamumumm pycka KpaTKoBPEMEHHOTO MPeBbILLEHUS
HOPMAaTUBHBIX OFPaHUYEHUA 4NA TeMMNEepaTypbl BOAbl B KOHTPOMNBHBIX CTBOpax npu Hebnaro-
MPUSITHBIX KNnMaTunyeckmx yernosusix HAT sienseTcs ob6opygoBaHune BbiMyCKOB HarpeTon Bo-
Abl JOMNOMNHUTENBHLIMY OXNaAUTENAMW: BOAOEMAMU-OXTAaAUTENAMN, BpblaransHeIMU YCTPON-
cTBaMu, aTMOCHEPHBIMN rPaanpPHAMY, BalLeHHbIMM NCNaPUTENBHBIMU TPAANPHAMW U APY-
TMMW OXNagUTENamu,

2) AN yMeHbLUeHWs! NoTpebneHnst snekTpo3HEPrMM LIMPKYNSLMOHHBIMU HacocaMm Ha
cBpoce BoAbl U3 koHAeHcaTopa 06blMHO UcMorb3yeTcs cUgOH, a U3 cMOHHOTO KoroaLa Bo-
fa cbpacbiBaeTcs, kak npasuno, camotekoM. KpoMe Toro, AosmkHbl BbITb pacCMOTpeHbI BO3-
MOXXHOCTU U 3KOHOMMYeckas LenecoobpasHocTe obopyaosaHus MCO cpeacteamu perynu-
pOBaHusA pacxoja OxnaxaarLwen Bogsl (YacToTHOE perynupoBaHue NPMBOAa LIMPKYMSLMOH-
HbIX HaCOCOB, FIMAPOMYdTbI, HACOCHI C MOBOPOTHLIMM NONAaTKamm);

3) Npn MCNONB3OBaHUM B KA4eCTBE BOAOEMA-OXNaguTens NPUPOAHOro BOAHOMO 06b-
ekTa (o3epa, pycnoBoro BOAOXPaAHUIMLLIA), A TaKKe Npu HanM4Mmn pucka nonagaHus aKonoru-
YeCcKM ONacHbIX BELLECTB Yepe3 LMPKYNSALUMOHHYIO BOAY B BOAOEM-OXMajuTenb 311eMEHTOM
HAT sBnseTcs NpUMEHeHWe OAHOM U3 CNeayroLLUX TEXHOMOMIA:

a) NOCTOSHHOE MOoALEPXKaHWE AaBNEHUs OXNAKAAEMOro 3KOMOMMYECKU OMacHOro
BELLIECTBa MEHbLLIE AABINEHNS LIMPKYNALMOHHON BOAbI

©) BbIOOp KOPPO3MOHHOCTOMKUX MaTepuarnoB ANfs W3roToBneHus obopynoBaHus
HOBbIX BOAHbLIX CUCTEM OXNEKAEHNS C YYETOM arpecCUBHOCTM OXNaXAAEeMON M oxnaxaaro-
Lyew cpen;

B) OpraHvM3auusi MOCTOSIHHOTO KOHTPONSA nokas3aTens Kadectsa LMpKyNALMOHHON

BOAbI HWXKE TeMnnoobMeHHOro annapara no NOTOKY C LENbIO MOHUTOPUHIA YTEUEK;
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r) opraHu3auusi NepuoaUYecKor TEXHUYECKOW AWNarHOCTUKA TennooOMEHHMKOB C
UCMOSIb30BaAHWEM AOCTYMHbLIX METOAOB HEPAa3PYLLAIOLLEro KOHTPOIS;
4) HEnpsiMasi cucTema OXNaxAeHUs C NPOMEXKYTOUYHBIM KOHTYPOM.

Henpamoe oxnaxkaeHne ¢ NPOMEXYTOUHbIM KOHTYPOM He BCeraa MoXeT ObiTb npumMe-
HEHO Ha JeNCTBYHLLMX NPeAnpUATUSX B CBS3W C OTCYTCTBMEM MECTa ANA pa3melleHus A0-
nonHuTenbHoro obopyaosaHus. Kpome Toro, He0obxoaMMO yunTbIBaTL, YTO NPU MPUMEHEHUN
3TOW TEXHOMOMMW YXYALIAETCA Ka4eCTBO OXNaXAEHUSI TEXHONOrMYyeckoro obopyaoBaHns, YTo
MOXET NPUBECTU K OOLWEeMy pocTy noTpebrieHns n BO3AENCTBUM Ha OKPYXaloLlylo cpeay,
yBENMUMBaETCA NpAMOe NoTpebneHne sHepruu cucTemon oxnaxgeHus. MosTomy Henpsimoe
oXNakAeHNe C MPOMEXYTOUYHBIM KOHTYPOM He [0IPKHO MPUMEHSITLCS MPWU AOCTYMHOCTU ApY-
X anbTepHaTMBHbIX METOAOB CHWKEHWUSI PUCKOB MOMajaHus 3KOMOrMYECKU OnacHbIX Be-
LLIECTB Yepe3 LMPKYNALUMOHHYIO BOAY B BOAHBIN OObEKT.

CHVKEHMIO PUCKOB yTeueK Takke CrocobCTBYHOT Mepbl MO npeaoTepaleHnto 61ood-
pacTaHuiA, ConeBbIX U MexaHn4eckux otnoxenun B NCO;

4) Npn MCNONb30BaHUM B Ka4ecTBe BOAOEMa-OXnaguTens NpPUpOAHOro BOAHOro 06b-
ekTa (03epa, pycrnoBoro BoAOXpaHUIULAa) pbiBOX03aMCTBEHHOIO 3Ha4YeHNs Ha Bogo3abope
BOMKHbI BbITb MPUHATLI CnelmarnbHble MEpbl MO CHWKEHWIO yllepba BOAHLIM OpraHu3mam.
OnpeaeneHve egnHOro 4Ns BCEX ClyYaeB COCTaBa Takux MEpP HEBO3MOXHO B CBSI3U C BbICO-
KOM 3aBUCMMOCTBIO 3(PEKTMBHOCTM KEKAOA MPUMEHSIEMOW MEPbl OT MECTHbIX YCMOBUA.
PaspaboTka Mep [ofrkHa OCHOBLIBATBCH Ha CneLuvanbHbIX MCCNeAOBaHUAX, BKIHOYAOLLMX
nccrneaoBaHNA 3KOCUCTEMbl BOAHOMO 06beKkTa — WUCTOYHWKA BOAbI, ONPEASNeHne Kputmde-
CKMX 0BracTei, TakmMx Kak HepecTunuLa, NyTM MUrpauum n Mecta CKOMieHns ManbKoB;

5) Npu HanuuMKM pycka nonagaHust B CUCTEMY OXNaXXAEHUsI NnaBatoLwero Mycopa ane-
meHTOoM HAT siBnsieTcs ocHaleHne Bogo3abopa cpeacTsaMu NpeaoTBpaLLeHms nonagaHus
Mycopa B cuctemy. JTO CnocobCTBYET NOAAEPKAHUIO YNCTOTbI TEMNOOOMEHHBIX NMOBEPXHO-
CTeW, NOBbILAET HaEXHOCTb CUCTEMBI, CHKAET UHTEHCUBHOCTb 3PO3UOHHBLIX U KOPPO3UOH-
HbIX NPOLECCOB;

6) AN NoaAepXaHna BbICOKON MHTEHCMBHOCTU Tennonepeaady B TpybuaTbix Tenno-
obmeHHukax HAT aBnAeTca ocHalleHne nx CpeacTBaMm OYMCTKU TPYOOK OT OTNOXEHWIA U 3a-
rpA3HEHNI B MpoLecce SKcnnyaTauum, HanpuMep, CUCTEMaMI LLIAPUKOBOW OUUCTKY;

7) BBEAEHWE B OXNaAXA ALY LIMPKYNSALUUOHHYIO BOAY XMMUYECKUNX BELLECTB C Lenbio
NPefoTBPAaLLEHUS UM CHWKEHUS WHTEHCUBHOCTM OMO3arpsisHEHWI, OTROXEHUIN, KOPpOo3uu,
3apacTtaHua Bogoemos-oxnagutenen He aensertca HAT ana o6opoTHbix BogHbIX MCO ¢ Bo-

AoemMamMun-oxnagutenamn. I'IpM WHTEHCMBHOM 3apactaHun Bogoema HAOT ssnaetca npumMe-
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HEHME MEXaHWYeCKNX METOLOB YHUYTOXEHWUA BbICLUEN BOLHOW PaACTUTENbHOCTU UM METo-
noB Gnomenmopaumuy;

8) Npy HanMuMn PUCKOB BOLHOW 3p03uM Beperoe BOLOEMa-OXNaguUTeNs SMeMeHTOM
HAT sasnsoTca 6eperoykpenvrensHbie MEPONPUSATUAA, COCTaB KOTOPbIX OnpeaensieTcs Mo
pesynbTataM cneuvanbHbiX NPeanpOeKTHbIX UCCNeA0BaHNN.

5.4 HOT-3. O60opoTHbIe BoaHble NCO ¢ 6pbi3ranbHbIMU 6accenHamu

5.4.1 KnaccudukaumoHHbIe NPU3HaKN

O6opoTHble BogHble NCO ¢ GpbidransHbiMm GaccenHamm obnapaloT crnepyoLmmMm
KnaccurKaLMoHHBIMU NpU3HaKaMu:

1) B Ka4ecTBe NPOMEXKYTOYHOW CpeAbl ANSA nepefaqu Tenna ot oxnaxaaemoro obo-
pyaoBaHus kK aTMocepHOMY BO3AyXy UCMONb3yeTcA Boga (UMpKynAUMoHHasa Boga). JaHHbIN
npu3HaK — oOLWMIN ANS BOAHbLIX CUCTEM;

2) oTHOWeHWe pacxopa Bogbl, BBogumon B NMCO NOCTOSHHO MNM NEPUOANYECKN U3
BHeLUHero no oTHoweHnto k NMCO ncTovHrKa (T.H. NOANUTOYHANA BOAA), K pacxoay BoAbl, Npo-
XO04sWen Yepes oxnaxpaemoe obopyaoBaHve UNM TENNOOOMEHHbIE annaparbl 3a TOT Xe
nepnoa BpemeHn, meHbwe 1. VCTOYHMK nOoanmuTOYHOM BOAbI ANS Uenen knaccudukaumm
He uMeeT 3Ha4eHns. JaHHbIA NpuaHak — obLmi Ans BOAHLIX 0BOPOTHBIX CUCTEM;

3) UMpKynaUMoHHaa BOAA HEMOCPEACTBEHHO KOHTaKTUPYeT C aTMOCKepHbIM BO3Ay-
XOM B OpbisransHoMm 6acceriHe mnn GacceHax. Mexay UMpPKYnsUMOHHON BOAOW U aTMmo-
chepHbIM BO3AYXOM NMPOUCXOAST NPOLECCHI TENNOMacCcooOMeHa;

4) obsizatensHbiMK anemeHTamy MCO ABnsOTCS LMPKYNSALUMOHHBIE HACOCHI, @ TaKkkKe
obopyaoBaHmne 1 coopyxeHus (TpybonpoBoOab!, kaHarbl) obecnedvBarolme LMPKynsaLmIo BO-
bl B CUCTEME W BogopacnpegenurensHas cuctema, obecnedvsarowias pasbpbidrmBaHne
LUMPKYyNSLMOHHOM BoAbl Haf creumanbHbiM BoaocbopHbiM (BpblsranbHbiv) accenHom. Bo-
L0COOpHbI 6accenH MOXET NpeacTaBnATb COBOM NCKYCCTBEHHBIA UM €CTECTBEHHbIV MPYA,
BooxpaHuuLLe. VX KOHCTpyKUMSE U TUN ANS Lenen knaccudmkaumm He yunteisatotcs. MNon-
HbIi MepeYeHb MPUMEHSIEMOro TexHonorMyeckoro obopyaosaHus Ana gaHHoro tuna MCO

npueeneH B NPUNOXeHNn I.
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5.4.2 3HauMMble acnekTbl, YPOBHU BO3OEeNCTBUIA U NoTpebneHus

O6opoTHble BoaHble MNMCO ¢ GpbisranbHeiMn BaccerHamm obnagaroT crnegyrowmmm
3Ha4YMMbIMW acneKkTamu:

1) kocBeHHoe BnusiHue NMCO Ha notpebneHve oxnaxpaemMsiv 0BopyLOBaHUEM 3HEP-
TMW 1 NPUPOLHBIX PECYPCOB W MoKasaTenm ero akonormveckon 6esonacHocTy;

2) npsiMoe noTpebneHne 3neKTPOSHEPTM LMPKYNALMOHHBIMKA Hacocamu, 3aBucsiLLee
OT MECTHbIX YCNOBWUIA: yAaneHHOCTU U PasHOCTU BbICOT BpbldransHoro SaccerHa n npons-
BOACTBEHHOro o6bekTa. Mpn HanMyMn NPOMEXYTOYHOrO KOHTYpa OXNaxaeHus — notpebne-
HVE 3MEKTPOSHEPrN LIMPKYNALMOHHBIMM HACOCaMm NPOMEXYTOHHOTO KOHTYPE,;

3) notpebneHne Boabl ANs KOMNeHcauum 6e3Bo3BpaTHbIX NOTEPb BOAbI C UCTIAPEHU-
€M, KanesibHbIM YHOCOM, NPOAYBOYHBIMW BOAAMM, APEHaEXHBIMW BOAaMK Yepes aHo Baccent-
Ha;

4) npn Hannumm B coctase MNMCO Boposabopa M3 NMOBEPXHOCTHOrO BOJHOrO obbekTa
PbIBOXO3ANCTBEHHOIO 3HAYEHWUS 3HAYMMbIM acrnekToM SBNSETCS NoTeHuuanbHbIn yepb
BOAHbIM opraHnamam. OnpegeneHne obWwmx ana Bcex NpAMOToYHbIX MCO umMcnoBbIx 3Have-
HUIA MHTEHCMBHOCTU JaHHOIO acnekTa HEBO3MOXHO, TaK Kak OH CyLLECTBEHHO 3aBUCUT OT Xa-
pPaKkTepuUCTMK BOgHOro obbekTa, Gomacchl N BULOBOrO COCTaBa €ro 3KkOCUCTEMBI, pasMeLLe-
HUS U NPOU3BOAUTENBHOCTM BOA03abopa;

5) cOpoc 3arpsi3HSAOLWUX BELLECTB B OKPY>KaIOLLYHO Cpeay C NPOAYBOYHbIMY BOAaMU, B
TOM YuChe, Yepes LieHTpanM3oBaHHbIE CUCTEMbI BOAOOTBEAEHUS,

6) pUCKM yTEYEK OXNKAAEMBIX BELLECTB B OKPYXKAIOLLYIO Cpefy C NPOAYyBOYHLIMU BO-

JAamu Npuv OXNaXkKAEHUN BELLECTB, ONacHbIX AN BOAHbLIX OPraHW3MOB.
5.4.3 O6bnactu, ycnoBusi U orpaHu4eHns NPUMeHeHus

O6opoTHble BogHble MCO ¢ GpbisraneHeiMK BacceliHaMmu MoryT 6biTb NpusHaHel HAT
Ans oxnaxaeHus nioboro TexHONOrm4yeckoro obopyaoBaHWs, PacrofioKEHHOro B nobbIx
KINMMaTU4YeckmUx 30Hax, Npy CNeayLmXx YCNOBUAX U OrpaHUYeHUsIX:

1) AOIKHbI BbITb PACCMOTPEHBI BO3MOXHOCTU CHWKEHMS NOTPebneHns anekTposHep-
MKW LMPKYNSILMOHHBIMA HacocaMu NyTem 06opyAoBaHUS WX CpepcTBamMu perynvpoBaHus
pacxofa oxnaxaarolen Boapl (HACTOTHOE perynMpoBaHue npuBoja LMPKYNALMOHHBIX Haco-
coB, rmapomydTbl);

2) C Uenbio CHWkeHUs1 6e3B03BpaTHOr0 BoAoNnoTpebneHns AomKkHbl ObiTb paccMmoTpe-
Hbl BO3MOXHOCTM NMpuMeHeHus anst noanutku NCO ouMWEHHbIX 1, Npu HeoBXxoanMocTw,

06e33apa>|<eHHb|x CTOYHbIX BOA,
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3) npumeHeHme obwmx HAT cHwKeHNst macckl COPOCOB 3arpsi3HSAOLLMX BELLECTB B CO-
oTBeTcTBUM € N.5.1.8;

4) Npn HaMMuMK prcka NonagaHNsa SKONMOMMYECKM OMacHbIX BELLECTB Yepes NpoayBoY-
Hyto Body B BoAHbIN 06bekT HAT ANnsi HOBbIX, PEKOHCTPYMPYEMbIX U fencTayrowmx MNCO sB-
NSIeTCS NPUMEHEHNE OAHOW U3 CNEAYHOLLMX TEXHOMOTUIA:

a) NoCTOsIHHOE MOoALEpPXaHWe AaBMeHUs OXNaXLaeMOoro 3KONOrMYeckn OnacHoro
BeLLeCTBa MEHbLLIE AaBNEHWUS LIMPKYNSLMOHHOM BOAbI;

6) BEIGOP KOPPO3MOHHOCTOMKMX MaTepuanoB AN M3roToBneHus oBopynoBanHus
HOBbIX BOAHBLIX CUCTEM OXJI&KAEHWUS C YYETOM arpeCCUBHOCTM OXNEXKAAEMON U OXNnaxgaro-
Wen cpel unu Ans HOBbIX, PEKOHCTPyMpyeMbix n aencteytowmx NMNCO — obpaboTtka oxna-
XAaroLen cpeabl MHIMBUTopaMm Kopposnu;

B) OpraHv3aunsi NOCTOSHHOMO KOHTPONSA MoKal3aTens KayecTBa LMPKYNALMOHHON
BOAb! HWXe TenrnooOMeHHOro anmnapara no NOoTOKY UMM NpoayBOYHOM BOAbI C LieNbio MOHU-
TOPWHra yTeuyex,;

r) opraHMsaums Nepuoau4eckod TEXHUYECKON AWarHOCTMKM TennooBMeHHUKOB C
NCMosb30BaHNEM AOCTYMHbLIX METOAOB HEpPAa3pyLLAOLLEro KOHTPONS;

[l) HeNpsAMas cUcTeMa OXMaXAEHUS C MPOMEXYTOUYHBIM KOHTYPOM.

HenpsiMoe oxnaxxaeHne ¢ MPOMEXYTOYHBIM KOHTYPOM HE BCErAa MOXET ObiTb npumMe-
HEHO Ha AeUCTBYHOWMX NpeanpusaTusax. Kpome Toro, Heobxogumo yduTbIBaTh, YTO NpW Npu-
MEHEHWW 3TOW TEXHOMNOTUM YXYALLAETCH KayecTBO OXINaXKAEHNA TEXHONOMMHYECcKoro obopyao-
BaHWS, YTO MOXET MPMBECTM K 06LLEeMy poCTy NoTpebneHnst n BO3AENCTBUNA Ha OKPY>KAIOLLYH
cpegny, yBenMuMBaeTcs NpsiMoe NnoTpebrieHe sHeprum cucteMon oxnaxaeHus. MNoatomy He-
NpsIMOe OXMaxAeHWe C NMPOMEKYTOUHbIM KOHTYPOM He AOIPKHO NPUMEHSATLCA NpU AOCTYMHO-
CTW ApYrvX anbTePHATUBHBLIX METOAOB CHIDKEHUSI PUCKOB NMOMafaHns 3KOMOrMYeCck onacHbIX
BELLECTB YEePE3 LIMPKYIISILMOHHYIO BOAY B BOAHBIA OOHEKT.

CHWXKEHMIO PUCKOB yTeuek crnocobCTBYOT Mepbl MO npeaoTepaweHuio buoobpacra-
HWW, CONEBbLIX U MexaHu4vecknx otnoxenun MNCO;

5) npn Hannumm B cocTtaee NCO Bogo3abopa 13 NoBEPXHOCTHOrO BOAHOrO o6bekTa Ha
Boz03ab0ope AOMKHbI ObITb NPUHATEI CrieLManbHble Mepbl MO CHDKEHWULO yuiepba BoAHbIM Op-
raHumsmam B cooTBeTCTBMM C N.5.1.7. OnpegeneHne eanHOro ANs BCEX CryyaeB cocTasa Ta-
KMX MEP HEBO3MOXHO B CBSI3M C BbICOKOW 3aBUCUMOCTBLIO 3O(EKTUBHOCTU K&XKA0M NPUMEHSI-
€MOW Mepbl OT MECTHbIX ycnoeui. PaspaboTtka mep AomkHa OCHOBbLIBATLCA Ha cneumvanbHbIX
UCCIEA0BaHNAX, BKITHOYAOWMNX UCCMNELOBaAHMS 3KOCUCTEMBI BOAHOTO 06bekTa — UCTOYHMKA
BOZAbI, ONpeAeneHne KpUTudeckux obrnacten, Takux kak HepecTunuLLa, nyTm murpauum n me-

CTa cKonneHnda MmarbKoB;
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6) npn HeobxoaumocTn npumMeHeHne HAT LwymononaBneHWA B COOTBETCTBUM C
n. 5.1.9.

5.5 HAT-4. O6opoTHble BoaHble NMCO ¢ atMocdepHbIMU rpagupHAMUA

5.5.1 KnaccudmkaumoHHble npu3sHakm

O6opoTHble BogHble NMCO c aTMocdhepHbIMK FpagupHaMK obnagaroT cneayowmmMm
KnaccndmKaLMOHHBIMU NMpU3HaKaMu:

1) B Ka4yecTBe MPOMEXYTOUHOM cpefbl 4Ns nepegadym Tenna oT oxnaxgaemoro o6o-
pyaoBaHUA K aTMOCHEPHOMY BO3AYXY MCMONb3yeTca BoAa (LMpKynsaUmMoHHas Boaa). JaHHen
NpU3HaK — 0BLWMIA 415 BOAHBIX CUCTEM;

2) oTHOWeHWe pacxoda Bogbl, BBoaumon B NMCO NOCTOSHHO MM NEPUOANYECKN U3
BHELUHero no oTHoweHuto k NMCO uctovHmka (T.H. NOANUTOYHaNA BOAA), K pacxoay BoAbl, Npo-
XOASILLeN Yepes oxnaxpaemoe obopyfoBaHWe UMK TennoobMeHHble annapartbl 3a TOT Xe
nepuoa BpemeHn, meHbwe 1. UCTOYHMK noanuTodHOM BOAbI Ans Lenen knaccudmkauum
He MMeeT 3HaYeHus. [JaHHbIN Npr3HaK — obLLMi ANs BOAHBIX OOOPOTHBLIX CUCTEM,

3) uMpKynsLUMOHHas BOAa HEMOCPEACTBEHHO KOHTaKTUpPYEeT C aTtMocepHbIM BO3AY-
XOM B atMOCepHON rpagvpHe wnm rpagupHax. Mexay uMpKynsunmoHHOW BOAOW M aTMo-
cpepHbIM BO3AYXOM NMPOUCXOASAT NPOLECCHI TENNOMaccoobMeHa;

4) obsizaTencHbIMK anemeHTamu MCO aBnsaOTCS KapkacHas KOHCTPYKUMS U Bogopac-
npegenuTensHas cuctema, obecnevvBarolan kanenbHoe pasbpbi3rMBaHUe LIMPKYNSALMOH-
HOWM BOAbI (aTMOcdepHas rpafupHs), a Takke LMPKYNSLMOHHbIE HAcochl, o6opyaoBaHue U
CoopyXeHns (TpybonpoBogbl, kaHanbl) obecneunsalolme UMPKYNSUMIo BoAbl B CUCTEME.
ATmocdepHas rpagnpHsa He nmeeT BOKOBbIX OrpaXxAeHUA, NPENATCTBYIOLWMX 4BWKEHUIO BO3-
ayxa. B atmocdepHon rpagnpHe MOXeT ObITb OpraHvM3oBaH OAWH UIM HECKONbKO YPOBHEN
pa3bpbi3rMBaHNs No BbiCOTe. Hanmume kapkacHom KOHCTpyKumm otnuyaeT atoT Tun MNCO ot
MCO c BpbidransHeiMKM BaccenHamu. MonHBIN NepeyYeHbL NPUMEHAEMOro TEXHOMOMMYECKOro

obopynoeaHus ans gaHHoro tvna NCO npueeaeH B npunoxeHuu I
5.5.2 3HauMMble acneKTbl, YPOBHU BO3AEUCTBUM U NOTpeGreHns

O6opoTHble BogHble NMCO ¢ aTtMocdepHbIMU rpagnpHaIMM obnagaroT creayowmMm
3HaYMMbIMW acrneKkTamMu:
1) kocBeHHoe BnusiHue MCO Ha noTtpebneHve oxnaxpaeMbiv 06opyLOBaHUEM 3HEP-

TV 1 MPUPOAHBIX PECYPCOB 1 MoKasaTenm ero 3konornyeckon GesonacHocTy;
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2) npsamoe notpebneHne 3NeKTPOSHEPTUM LIMPKYNALMOHHBIMW Hacocamu, 3aBucsLLee
OT MECTHbIX YCINOBUIA: yAaneHHOCTN 1 pasHocTy BbICOT MCO 1 nponseoacTBEHHOrO 06bekTa.
Mpy HaNMYUKM NPOMEXKYTOYHOTO KOHTYPa OXMNaXAEHUA — NoTpebneHne sneKTpOsSHEPTUN Lmp-
KYNSALMOHHBIMU HacocaMm NPOMEXYTOYHOIO KOHTYPA;

3) noTpebneHne Boapl ANA KOMMeHcaumm 6e3Bo3BpaTHbIX NOTEPb BOAbI C MCNAPEHM-
€M, KanenbHbIM YHOCOM M NPOoAYBOYHBIMU BOAAMM;

4) npn Hanuuum B cocTtase MNCO Boposabopa M3 NOBEPXHOCTHOrO BOAHOrO obbekTa
PbIBOXO3ANCTBEHHOIO 3HAYEHUST 3HAYMMbIM acmneKToM HABMNSAETCH MoTeHumanbHbIA yepb
BOAHbIM opraHnamam. OnpeneneHne obWKMX Ana Bcex NpsAMoToYHbIX MCO uMcnoBbIxX 3Have-
HUIA MHTEHCMBHOCTU J@HHOIo acrnekTa HEBO3MOXHO, TaK Kak OH CyLLECTBEHHO 3aBWCUT OT Xa-
pakTepuUCTMK BogHOro obbekta, BMoMacehl M BULOBOrO COCTaBa €ro SKkOCUCTEMBI, pasMeLle-
HWS 1 NPOM3BOAMTENBLHOCTY BOL03abopa;

5) cBpoc 3arpAsHAOLWMX BELLECTB B OKPY»KarOLLYyO Cpefy C NpoAyBOYHbIMW BOAAMM, B
TOM unche, Yepes LieHTpann3oBaHHbIe CUCTEMbI BOAOOTBEAEHNS;

B) p1CKM yTeuek oxnaxaaemblx BELLECTB B OKPYKarOLLyo CpeAy C NPOAYyBOYHbIMY BO-
Jamu Npu OXNaxKAEeHUW BELLECTB, OnacHbIX A5 BOAHbLIX OPraHU3MOB,

7) pUCKM MUKPOBMOTIONMHECKOrO 3arpASHEHNSA OKPYyXXaroLLen cpeabl;

8) Wwym rpagupeH (Lym LOXAS).
5.5.3 O6nactu, ycnoBus u orpaHu4eHUsA NPUMeHeHUA

O6opoTHble BogHble MCO ¢ aTMocdepHbIMU FPagMPHAMU MOTyT BbiTb Npu3HaHel HOT
ANA oxnaxpeHust noboro TexHonorndeckoro o6opyaoBaHWA, PacnoniokeHHOro B nobbix
KIMMaTUYECKNX 30HAX, MPU CNEAYIOLMX YCNOBUAX U OFPaHUYEHUSX:

1) AOIPKHbI BbITb PACCMOTPEHbI BO3MOXHOCTU CHWKEHUA NOTPEONEeHNUs aneKTposHep-
MU LMPKYNSLMOHHBIMA HacocamMu nytem o6opyAoBaHUsS UX CpeacTBamMy peryrnvpoBaHus
pacxoga oxnaxkzaroLlen Boapl (MacToTHOE perynMpoBaHmne npyveoja UMPKYNALMOHHBIX Haco-
COB, rMAPOMYdThHI);

2) C Uenbio CHWKeHNst 6e3BO3BPaTHOrO BOAONOTPEONEHNs A0IMKHbI BbiTb paccmoTpe-
Hbl BO3MOXHOCTU MNMpuMeHeHuss anst nognutkn MNCO ouMeHHbIX U, NpU HEOBXoanMOCTH,
obe33apaxeHHbIX CTOYHbIX BOJ,

3) npumeHeHue obwmx HAT cHWxeHna macckl COPOCOB 3arpA3HAOLLMX BELLECTB B CO-

oreseTcTeumM € n.5.1.8;
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4) Npy HanNM4UKM pucka nonagaHusi 3KONOrM4Yeckn OnacHbIX BELLECTB Yepe3 NpomyBoY-
HYl0 BOAY B BOAHbIA 06bekT HAT Ansa HOBbIX, pEKOHCTPYMpyeMbix U genctayrowux NCO se-
NAETCs NPUMEHEHNE OOHOW U3 CMEAYHOLLMX TEXHOMOMNIA:

a) NOCTOSIHHOE MoAAepXaHne LaBneHns OXNaxAaeMoro SKONOrM4yecku OmnacHoro
BELLIECTBa MEHbLLE AABMNEHNA LMPKYNSLMOHHON BOAbI;

6) BbIOOp KOPPO3NOHHOCTOMKUX MatepuarnoB Afs WU3roTOBMEHWS OOOpyAOBaHWA
HOBbIX BOAHbIX CUCTEM OXJIXKAEHWUSI C YY4ETOM arpeCCUBHOCTM OXNaXAaeMON U OXMaxaaro-
e cpen WU ANS HOBbIX, PEKOHCTPYUpYeMbix n fencteytowmx NMCO — obpaboTtka oxna-
XaaroLen cpeabl MHrMbuTopamm Kopposuu;

B) OpraHvM3auusi NOCTOSIHHOMO KOHTPOIS MokasaTens KayecTBa LMpKYNALMOHHON
BOAb!I HWXKE TeNNOOOMEHHOro annapara no noToKy MV NPoAyBOYHOM BOAbI C LIEMbIO MOHW-
TOPWHra yTeyex;

r) opraHusaums NepuognMYeckos TEXHUYECKON AMAarHOCTUKM TennooBMeHHUKOB C
NCMosb30BaHNEM LOCTYMHbIX METOAOB HEpaspyLLaroLLEro KOHTPONS;

[l) HeMpsiMasi cucTeMa OXMaXAEHUS C MPOMEXYTOUYHBIM KOHTYPOM.

HenpsiMoe oxnaxaeHne ¢ MPOMEXYTOYHbLIM KOHTYPOM He BCEraa MoxeT 6biTb npume-
HEHO Ha AEWCTBYHOWMX NpeanpusaTusax. Kpome Toro, HE0BX0AMMO yunTbIBaTh, YTO NpU Npu-
MEHEHUW 3TOW TEXHOMOMNM YXYALLAEeTCs KauecTBO OXIaXeHUs TEXHONOMMYeckoro obopyao-
BaHWsI, YTO MOXET NPUBECTM K 0OLLIEMY POCTY NOTPEONEHNs 1 BO3AENCTBUN Ha OKPYXatoLLyIo
cpejay, yBenuuMBaeTcs NpsMoe noTpebneHme sHeprm cucTeMon oxnaxaeHus. MNostomy He-
NnpsMoe OXNaxAeHne C NPOMEXKYTOUHbIM KOHTYPOM HE AOIMKHO NPUMEHATLCA NMpu AOCTYNHO-
CTU pYruX anbTepHaTUBHbLIX METOAOB CHIPKEHUSI PUCKOB NOMajaHWs 3KOMOrM4eckn onacHbIX
BELLECTB Yepe3 LMPKYNALMOHHYIO BOAY B BOAHLIA OOLEKT.

CHWXEHMIO PUCKOB yTeuek CrnocoBCTBYOT Mepbl MO NpeaoTBpalleHuto Gruoobpacta-
HWIA, COMNEBbLIX U MexaHu4eckux otnoxeHun MNCO;

5) npu Hannuun B coctaee NCO Bogo3atopa 13 NOBEPXHOCTHOrO BOAHOIO 0bbeKTa Ha
BoAo3abope A0IKHbI ObiTb NPUHATLI CrieymanbHble Mepbl NO CHKEHWIO yuepba BoAHbIM Op-
raHusamam B cooteeTcTBUM C N.5.1.7. OnpeaeneHne eanHOro Ans BCex Criy4aeB cocTaea Ta-
KUX Mep HEBO3MOXXHO B CBSI3M C BbICOKOW 3aBUCUMOCTBH 3O(EKTUBHOCTU K&KA0N NPUMEHSA-
€MOW Mepbl OT MECTHbIX YCNOBUA. PaspaboTka Mep A0ShKHA OCHOBLIBATLCA Ha crieupanbHbIX
WCCIEeA0BaHNSAX, BKITHOYAIOLLUX UCCNELOBaAHNS 3KOCUCTEMBI BOAHOTO 06bekTa — UCTOYHMKA
BOAbI, ONpeAeneHne KpUTUYECKMX 0bracTen, Takux Kak HepecTunuwa, nyTm Murpayum n me-
CTa CKOMIEHNS1 MasibKOB;

6) npn HeobxoanmoctTu npumeHenne HAOT wymonogaeneHuss B COOTBETCTBUM C
n.519.
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5.6 HAT-5. O6opoTHble BoaHble MNCO ¢ 6aweHHbIMMK
ucnapuTenbHbIMU rPagupPHAMMU

5.6.1 KnaccudmkaumoHHbIe NPU3HaKn

O6opoTHble BogHble NMCO ¢ BaleHHbIMU UcnapuUTenbHbIMK TPagupHaAMKM obnaaaroTt
crefyrowmMMn KnaccudmrKaumoHHbIMU NMpU3HaKamu:

1) B KA4ecTBe NMPOMEXYTOYHOM cpedbl 4ns nepepaqym Tenna oT oxnaxkgaemoro o6o-
pyaoBaHUS kK aTMOCHEPHOMY BO3AYXY MCMONb3yeTca Boaa (LMPKynsaUMoHHas Boaa). JaHHbln
Npu3HaKk — oBLWMA 4Ns BOAHBIX CUCTEM;

2) oTHOWeHWe pacxoda Bogbl, BBoaumon B NMCO MOCTOSHHO MM NEPUOANYECKN U3
BHeLUHero no oTHowleHuto k NMCO UCToYHMKa (T.H. MOANUTOYHas BoAR), K pacxogy BoAbl, Npo-
XOAsILen 4Yepes oxnaxpaemoe obopypoBaHve MMM TennooOMeHHble annapartbl 3a TOT Xe
nepuoa BpemeHu, meHblle 1. MCTOYHWMK noanuTOYHOM BOAbI ANS Lenen knaccudmkauum
He UMeeT 3Ha4eHus. JaHHbIA NpuaHak — obLWMiA AN BOAHBLIX 0BOPOTHBIX CUCTEM;

3) UMPKYNSALMOHHAs BOAA HEMOCPEACTBEHHO KOHTaKTUPYeT BHYTPW BbITSDKHOW GalluHn
C MOTOKOM aTtmocdepHoro Bosgyxa. Mexay UMpKynsuMOHHON BOAOW U aTMOCHEPHbIM BO3-
LYXOM MPOUCXOAAT NPOLIECCHI TennoMaccoobMeHa;

4) obsizatencHbiM anemeHTom MCO senseTcs GalweHHas rpagupHs (ogHa UM He-
CKOMBbKO), BKMHOYAs BCE €& YaCTW, a Takke HacocChl, 34aHns, 06opyAOBaHNE N COOPYXKEHUsI
(TpyGonpoBoabl, kaHarnbl) obecneunsatolme LMPKYN[aLMIo BOAbI B CUCTEME, NOAady nognu-
TOYHOW BOAbI, @ TaKke OTBeAeHMe NpoayBoUHbIX Bog. B coctae MCO MoryT BxoauTb COOpy-
XeHusa 1 oBopyAoBaHMe, NPeaHa3HayYeHHbIe ANA 04MCTKU U(unm) obessapaxnsanma Noanuv-
TOYHOW, LUMPKYNSLMOHHOM N NPOAYBOYHOW BOALI. [ns co3faHns noToka Bo3ayxa Yepes rpa-
LVPHIO McronbayeTca GallHs, ofHaKo MOTYT NMPUMEHSTLCS U BCOMOraTesnbHble BEHTUNATO-
pbl, NpeAHa3Ha4YeHHbIe 4N KpaTKOBPEMEHHOMO NOBbLILLEHWS MPOU3BOAUTENBHOCTU rpaaunpHU.
MonHbIN NepeYeHb NMPUMEHSIEMOro TexHororu4Yeckoro obopyaoBaHus AN AaHHOro Tuna

MCO npusegeH B npunoxernm I
5.6.2 3HauMMble acnekTbl, YDOBHU BO3OENCTBUIN U NOoTpeGneHus

O6opoTHble BogHble NMCO ¢ BaleHHbIMU UChapUTEnbHLIMK FPagMpHaMU obnagatot
CReAyoLWMMM 3HAYUMbIMW acnekTaMu:
1) kocBeHHoe BnusiHue NMCO Ha notpebneHve oxnaxpaeMbiv 060OpyLOBaHUEM SHEpP-

Mn n NPpMpPoAHbLIX PeCypCcoB U NoKasaTesnn ero 3KOMOrNYecKomn 6e3OI'IaCHOCTVI;
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2) npsimoe NoTpebneHne aneKTpPOSHEPTMN LMPKYNSILMOHHBIMW Hacocamu, 3aBucsLLee
OT MECTHbIX YCIIOBUIA: YAANEeHHOCTU 1 pasHocTu BbicoT NMCO u nponseoacTBeHHOro o6bekTa.
Mpy HaNMUKM NPOMEXYTOYHOIO KOHTYPa OXNaXAEHWUA — NOTPeBeHne SNeKTPOIHEPTMN LMp-
KYNALMOHHBIMWN HAacocamm NMPOMEXKYTOHHOTO KOHTYPa;

3) noTpebneHne Boabl ANs KOMMEHcaumm 6e3B03BpaTHbIX NOTEPL BOABI C UCMAPEHN-
€M, KanenbHbIM YHOCOM W NPOLYBOYHBIMU BOLAMM;

4) npn Hanuuun B cocTtase MNCO Boposabopa M3 NOBEPXHOCTHOrO BOAHOrO obbekTa
PbIBOXO3SINCTBEHHOTO 3HAYEHWUS 3HAYMMbIM acmeKToM HABMNASTCS MoTeHumanbHsIA yLepb
BOAHbIM opraHmamam. OnpegeneHue obwmx gns Becex npaMoTouHbix MNCO ymcnosbix sHave-
HUIA MHTEHCMBHOCTU JaHHOIO acnekTa HEBO3MOXHO, TaK Kak OH CyLLECTBEHHO 3aBUCUT OT Xa-
pakTepUCTMK BOgHOro obbekTa, BoMacchl M BUGOBOrO COCTaBa €ro 3KOCUCTEMBI, pasmeLLe-
HWS 1 NPOM3BOAMTENBHOCTY BOJ03abopa;

5) cBpoc 3arpAsHAOWMX BELLECTB B OKPYKarOLLYIO Cpefly C NPoAYBOYHLIMM BOAAMM, B
TOM uncChe, Yepes LieHTpann3oBaHHbIe CUCTEMbI BOAOOTBEAEHNS;

B) p1CKM yTeueK oxnaxgaemblx BELECTB B OKPYKArOLLYO CPeAy C NPOAYBOYHbIMU BO-
Lamu Npu OXNaXKAEHUW BELLECTB, OnacHbIX A5 BOAHLIX OPraHu3MoB,;

7) WyMm rpagupHu.
5.6.3 O6nacTu, ycnoBusi U orpaHU4eHUs NPUMeHeHun

BogHble o6opoTHble MCO ¢ GalleHHbIMM UCnapuTEnbHBIMK TPaaUPHAMU MOTyT ObiTb
npusHanel HAT ans oxnaxaeHus noboro TeXHONornveckoro 060pyaoBaHNS, PacnonoXeH-
HOro B NiOBbIX KNMMMaTUYECKMX 30HaX, MPY CNeayroLWnX YCNOBUSAX U OrPaHNYEHUAX:

1) LOMKHbI BbITb PACCMOTPEHbLI BO3MOXHOCTU CHWKEHUSA NOTPeONeHna 3nekTposHep-
MW LIMPKYISILMOHHBIMA Hacocamu nytem 06opyAoBaHMS WX CpeacTBamy perynvpoBaHus
pacxofa oxnaxiaroLlen BoAbl (HacTOTHOE perynMpoBaHue npyveoja UMPKYNALMOHHBIX HAaco-
COB, rMapomydThl);

2) C Uenbio CHWkeHNst 6e3B03BpaTHOr0 BogonoTpebneHns 4omkHbl ObiTb paccMoTpe-
Hbl BO3MOXHOCTW NpuMeHeHnst ans nognutkn NCO ouMeHHbIX U, Npu HeobxoaMMocTw,
obes3apaKeHHbIX CTOYHbIX BOS;

O6opynoBaHue rpagMpeH KanneynoputensMm ¢ aheKTUBHOCTLIO, obecneunBaroLen
KanenbHbI yHoc He 6onee 0,05 % OT pacxofa LMpKyNsLMOHHON BOAb !,

3) npumeHeHne obwmx HOT CHWKeHWA Macchl COPOCOB 3arpsi3HAIOLLMX BELLECTB B CO-

oTBeTcTBUM ¢ N.5.1.8;
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4) Npn HanNM4YMM pyucka NonagaHna SKONOMMYECKM OMNacHbIX BELLECTB Yepes NpoayBoY-
Hyto BoAy B BOAHbIA 06bekT HAT Ans HOBbIX, peKOHCTpyupyeMbix 1 genctayrowmx NCO se-
NASTCH NPUMEHEHNE OQHOW U3 CrEAYIOLLMX TEXHOMOMNIA:

a) NocTosIHHOE MOoALEpPXKaHWe LaBMEHUs! OXNaXLaeMOro 3KOMOrMYecKn OnacHoro
BELLECTBa MeHbLUE AaBNEHUS LMPKYNSLMOHHON BOLbI

6) BbIOOP KOPPO3MOHHOCTOMKUX MatepuarnoB Afs WU3rOTOBMEHWUS OOOpyAOBaHWA
HOBbIX BOAHbIX CUCTEM OXJI&XKAEHUS C YYETOM arpeCCUBHOCTM OXNaXAaEMON 1 OXnaxaaro-
e cpel Unu ANs HOBbIX, PEKOHCTPYMpyeMbIx U gevcTaytownx NMCO — obpaboTtka oxna-
XAaroLen cpefbl MHIMGUTOpPaMn Kopposuuy;

B) OpraHv3aumsi NOCTOSIHHOMO KOHTPOIS MokasaTens KayecTBa LpKYNALMOHHON
BOAb! HWKe TeMnrnooOMEHHOro anmnapara no NOTOKY UMW NpPoAyBOYHOM BOAbI C LieNbl0 MOHU-
TOPWHra yTeyex;

r) opraHMsaumsi NepuvoaM4eckos TEXHUYECKON AMarHOCTUKM TennooBMeHHUKOB C
NCMosb3oBaHNeM AOCTYMHbIX METOAOB HEPa3pPYLUAOLLEro KOHTPOIS;

[l) HenpsMas cucTeMa OXNaXAEHUS C MPOMEXKYTOUYHBIM KOHTYPOM.

HenpsiMoe oxnaxaeHne ¢ NPOMEXYTOYHbIM KOHTYPOM He BCeraa MoxeT 6biTb npume-
HEHO Ha AeUCTByOWMX NpeanpusaTuax. Kpome Toro, HEOGX0AUMO y4nUTBIBaTL, YTO MPY Npw-
MEHEHUM 3TOW TEXHOMNOTMM YXYALIAETCA KAauyeCTBO OXINaXeHUs TEXHONorn4eckoro obopyao-
BaHWs, YTO MOXET NPMBECTM K 06LLeMy pOCTy NOTPebneHns n BO3AENCTBAM Ha OKPYXKAIOLLYHO
cpeny, yBENMUMBaETCA NPSMoe NoTpebneHme sHeprum cMCTeMon oxnaxaeHus. MNostomy He-
NpsMoe OXNaxAeHne C NPOMEXKYTOYHBIM KOHTYPOM HE AOITKHO MPUMEHSATLCA Npu AOCTYNHO-
CTW ApYruX anbTepHaTUBHBLIX METOAO0B CHWKEHUSI PUCKOB NOMafaHns 3KOMOrM4Yeckn OnacHbIX
BELLECTB Yepes LIMPKYIALMOHHYO BOAY B BOAHBLIA O6BHEKT.

CHWKEHMIO PUCKOB yTeuek cnocobCTBYyOT Mepbl No npegoTBpalleHuo Guoobpacta-
HWI, CONEBBLIX U MexaHUYeCcKux oTnoxeHun MNCO;

5) npu Hannuun B coctaee NCO Bogo3atopa 13 NOBEPXHOCTHOrO BOAHOIO 06bekTa Ha
BOA03abope AomkHbI ObITb NPUHATBLI CNeLManbHbIe MEPbI NO CHMKEHNIO yepba BoAHLIM Op-
raHM3amam B cooteeTcTBuM ¢ N.5.1.7. OnpeaeneHve eanHOro Ans BCex Criyyaes cocTaea Ta-
KNX MEP HEBO3MOXHO B CBSA3M C BbICOKOW 3aBUCUMOCTBI0 3OM(EKTUBHOCTM K&KA0N NPUMEHSA-
€MOW Mepbl OT MeCTHbIX ycnoeun. PaspaboTka mep AomkHa OCHOBbLIBATLCA Ha crieumanbHbIX
WCCNEAO0BaHNSAX, BKITHOYAOWMNX UCCNEAOBaAHNSA 9KOCUCTEMBbI BOAHOTO 06bekTa — UCTOYHMKA
BOAbI, ONpeAeneHne KpUTUYECKMX obnacTen, Taknx Kak HepecTunuia, nyTm murpagum n me-
CTa CKONNEHNs1 MasbKoB;

6) npy1 HeobxoANMOCTY NPUMEHEHME LLIYMOMOAABNEHUSA B COOTBETCTBMM C M. 5.1.9.
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7) npu npoektupoBaHumn HoBbIx MCO nnn Nx PeKOHCTPYKUMM ANSA CHWKEHUS MUKPO-
B1oNOrMYeckUx PUCKOB HEOBXOAUMO:

a) nsberatb 06pasoBaHMA B BOAHOM TpakTe LMPKYNALMOHHOW BOAbI 3aCTOMHbIX
30H,;

©) ncnonb3oBaTb KOHCTPYKUMM KanneysioBUTENEA U OpOCUTENEN, KOTOPbIE MOTyT
nerko ouvwjatbcsa 1 obecneuntb cBoboaHBIN fOCTYyn K 3TuM anementam MCO ans ux pery-
NAPHOM OYUCTKY;

B) o6ecneuynTs MHTEHCUBHOCTL KanernbHoro yHoca Ao ypoeHsa He 6onee 0,05 % oT
pacxofia UMPKYNsSLMOHHOW BOAbl C LEMbH OrPaHNYeHns BO3MOXHOCTW PacnpoCTpaHeHus
BaKkTepun B OKpyKatoLLen cpege.

Mpn skcnnyaTaumm BoAHbIX OBOPOTHBIX CUCTEM OXMaXLEHUS ANSl CHDKEHUS MUKPO-
BMONOrNYECKNX PUCKOB:

- HEOOXOAUMO NPOBEAEHNE MNEPUOLMYECKOTO MUKPOOMOMOrM4eckoro mnccrnenoBaHus
NMOAMUTOYHOM U LMPKYNSLMOHHOW BoAbl. [1epruofnYHOCTE KOHTPOIS ONpeaenseTca YPpoBHEM
pUCKOB MorafaHvsa u pas3sutus MukpoopraHmamoB B MCO. [octatouHa yactoTa KOHTpons
1 pa3 B KBapTarn 1 OHa MOXET CHWXKaTbCH Mo peaynbTaram KOHTPONS;

-MPU UCMNONb30BaHUM ANA MOAMUTKNA OYMLLEHHBLIX XO3SMCTBEHHO-ObITOBLIX CTOMHbIX
BO4 WNW APYrMX 3NMAEMUYECKM OMacHbIX BOA 3TU BOAbI AOIPKHbI ObITb MpeaBapuTensHO
obeazapaxeHbl Ha UCTOYHKKE X 06pasoBaHus UM nepea ncnone3osanvnem B MNCO;

CHWKEHMIO MMKPOBMOMOrMyecknx pUckoB CnocobCTBYOT Mepbl NO NPeAOoTBPAaLLEHUIO
o6pazoBaHusi BUONOrNHECKNX OTIOKEHNIA N KOPPO3UW.

B noctosiHHOM 06e33apakMBaHui NMOAMUTOYHON U LMPKYNALMOHHON BOAbI B Mpodu-
NaKkTU4ecknx Lensix HeT Heobxopumoctn. ObessapaxueaHue NMCO npon3BoaAT TOMBKO MO
COrnacoBaHuo C OpraHammn CaHUTapHOro Haasopa B criydasx obHapyxenus B NCO BbICOKOro

copepxaHusi onacHbIX MUKPOOPraHM3MoB.
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5.7 HOT-6. O6opoTtHbIe BoaHble NMCO ¢ BeHTUNATOPHbIMU
ucnapuTenbHbIMUA FPaAVUPHAMM C NPUHYAUTESNTLHOW TArOM UK NoA,

HaaayBOM

5.7.1 KnaccudpmkaumoHHble NpU3Haku

O6opoTHble BogHble NCO ¢ BEHTUNATOPHLIMU UCMAPUTENBHLIMU rpaavpHaMn obna-
JaloT cneayloLMMU KnaccuuKaLmMoHHbIMU NMpU3Hakamu:

1) B KauecTBE MPOMEXKYTOYHOW CpeAbl ANS nepejayun Tenna oT oxnaxaaemoro o6o-
pynoBaHus K atMOCEepPHOMY BO3AYyXY UCMONb3yeTcsa BoAa (UMPKynsunoHHas Boga). JaHHbin
npusHak — obLLUIM AN BOAHbLIX CUCTEM,;

2) oTHowWeHWe pacxofa Bogbl, BBoauMolr B NMCO NOCTOSHHO UM NEPUOANYECKU U3
BHeLUHero no oTHoweHuto k NMCO uctovHKka (T.H. NOANUTOYHAsA BoAa), K pacxofy BoAbl, Npo-
XOAsLLEN yepe3 oxnaxaaemoe obopyAoBaHME UM TEMNOOOMEHHbIE annaparbl 3a TOT Xe
nepvos BpeMEHM, MeHblle 1. VICTOYHWMK MOANUTOYHOW BOAbl ANS LEenen knaccudpukaumm
He nmeeT 3Hayenmns. [laHHbIN Npu3Hak — obLwmr Ans BOAHBbIX OOOPOTHBLIX CUCTEM,;

3) uMpKynayMoHHasa Boga HEMoCpeaCcTBEHHO KOHTAKTUPYET C NOTOKOM atMocdepHOro
BO3Jyxa BHYTPW BEHTUNSTOPHOWN rpaavpHy. Mexay HUMKM NpoMCcXoaaT npoLeccsl Tennomac-
coobmeHa;

4) obsi3atensHbiM aneMeHTom MCO ABNSAETCS BEHTUNATOPHAs rpagvpHs — YCTPOR-
CTBO, orpaHu4MBaroLee 0brnacTb KOHTaKTa LMPKYNSAUMOHHOM BOAbI C NOTOKOM aTtMoCcthepHO-
ro BO34yxa, Co3jaBaeMbiM OAHVM WM HECKONMbKUMU BEHTUNATOpamun. Kpome BeHTUNATOp-
HbIx rpagupeH B coctae MNCO 06s3aTensHO BXOAAT LIMPKYNSALUMOHHBIE HAcoChl, a Takke 060-
pyfaoBaHue 1 coopyxeHus (TpybonpoBoabl, kaHanbl) obecneunBarome LMPKynaLMio BOAbI B
cucreme. MonHbI nepeyeHb NPUMEHSAEMOrO TEXHONOrM4eckoro 06opyaoBaHMa Ans AaHHOrO

Tuna NCO npuseaeH B NpunoxeHuu I.
5.7.2 3HaunMble acneKTbl, YPOBHU BO3AEACTBUN U NOTPeOeHnn

O6opoTHble BogHble NCO ¢ BEHTUNSTOPHBIMU MCMAPUTENbHBIMK FpaavpHaAMK obna-
LatoT CNeAyoLLMMN 3HaYMMbIMW acrnekTamu:

1) koceBeHHoe BnnsHue NMCO Ha noTpebneHve oxnaxaaemMbiM 060pPyaOBaHUEM 3HEpP-
TN 1 NMPUPOLHBIX PECYPCOB W MOKA3aTENM ero 3Konormyeckon 6esonacHocTy;

2) npsAimoe noTpebneHne 3INEKTPOSHEPTUN BEHTUASTOPaMU U LMPKYNAUMOHHLIMU

Hacocamu, 3aBUCSLLEE OT MECTHbIX YCIOBWIA: yAaneHHOCTM 1 pasHocTu BeicoT MCO u npo-
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n3BoACTBEHHOrO obbekTa. MNpu HanMuYMM NPOMEXYTOYHOrO KOHTYpa OXnaxaeHus — notpeb-
TNeHWe 3NEKTPOSHEPIUN LIMPKYNALMOHHBIMW HACOCaMUN NMPOMEXYTOUHOIO KOHTYPa;

3) noTpebnerHne Boabl ANA KOMNeHcaumm 6e3Bo3BpaTHbIX NOTEPb BOALI C UCMApEHU-
€M, KanenbHbIM YHOCOM U NPOAYBOYHBIMU BOAAMMY;

4) npn Harmmumm B coctase MNCO Boposabopa M3 NOBEPXHOCTHOTO BOJHOrO obbekTa
PLIGOXO3ANCTBEHHOrO 3HaYeHUs1 3HaYMMbIM acCMeEKTOM SBMSETCA NOTEeHuManbHbid yulepb
BOAHbIM opraHnamam. OnpeaeneHne obwmx ana Bcex NpAMoToYHbIX MCO yMcnoBbIX 3Have-
HUA UHTEHCUBHOCTW JaHHOO acnekTa HEBO3MOXHO, TaK Kak OH CyLLeCTBEHHO 3aBUCUT OT Xa-
paKkTepuUCTMK BOAHOro obbekTa, 6omacchl N BULOBOTO COCTaBa €ro 9KOCUCTEMbI, pasMeLLe-
HWUA U NPOU3BOAUTENBHOCTU BOA03abopa;

5) cOpocC 3arpAsHAOWMX BELWECTB B OKPYXAaOLLYO cpeay ¢ NpoayBOYHbIMU BOAAMU, B
TOM YMChe, Yepes LeHTPanM30BaHHbIE CUCTEMbI BOAOOTBEAEHUS,

6) pUCKM yTevek OXNaxkaaeMmblX BELLECTB B OKpYXKatoLyto cpefy C NPOoAyBOYHbIMK BO-
Lamu NpuU OXNaXXAEHUM BELLECTB, ONacHbIX ANst BOAHbIX OPraHN3MOB;

7) WyM rpagupHun.
5.7.3 O6nactu, ycnoBusa n orpaHu4yeHUsi NpUMEHEHUA

1) BoIKHbI BbITb PACCMOTPEHBI BO3MOXHOCTW CHWKEHUA NOTPEONeHns aneKTpoaHep-
TN LIMPKYISILMOHHBIMU HACOCaMM Y BEHTUNATOPOB NyTem 060pyL0BaHNS UX CPEeACTBaMN pe-
rynMpoBaHusi pacxoja OXNaxAaarolen Bofbl (HaCTOTHOE perynMpoBaHue MpuBoAa, rmapo-
MydThI);
2) C Uenblo CHwkeHns 6e3B03BpaTHOrO BoAoNoTpedneHns AomkHbl ObiTb paccMoTpe-
Hbl BO3MOXHOCTM npumeHeHus ans nognutkn MCO ounweHHbIX 1, nNpu HeoBxoaMMocTH,
obe33apaxeHHbIX CTOYHbIX BOA;
3) O6opypoBaHWe rpagupeH KanneyrnoBuTensMn ¢ aekTMBHOCTLI, obecrnevmnsato-
LLer kanenbHbI yHoc He Gonee 0,05 % oT pacxoaa LUMPKYNSALUMOHHONM BOAb,
4) npumeHeHne obwmx HAT cHwkeHUst Macchl COPOCOB 3arpsasHSOLNX BELLECTB B CO-
oTBeTcTBUM € N.5.1.8;
5) Npun HanM4Mn pycka nonagaHWs SKONOTMYECKM OMacHbIX BELLECTB Yepes NpoayBoY-
Hyto BoAy B BOAHbIN 06bekT HAT ANnst HOBLIX, PEKOHCTPYMpPYEMbIX 1 AerncTByrowmx NCO sB-
NAETCH NPUMEHEHNE OOHOW U3 CreAYHOLLMX TEXHOMNOMMIA:
a) NoCTOsIHHOE MOALEPKaHNE AaBMEHUs OXNaXLaeMOoro 3KOMOrMYeckn OnacHoro
BELLeCTBa MEHbLLE AABMNEHUS LIMPKYNSLMOHHOM BOAbI;
0) BbIOOP KOPPO3NOHHOCTOMKUX MaTepuanoB AnS W3roToBneHus obopynoBaHnst

HOBbIX BOAHbIX CUCTEM OXnaxjeHns C y4eTOM arpecCcmMBHOCTU OXNaXXAaeMOoM N oxnaxaaro-
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LWeW cpef Mnu ANs HOBbIX, PEKOHCTPYMpyeMbix 1 fencteytowmx NMNCO — obpaboTtka oxna-
XAaroLen cpefbl MHrMBUTOpPaMmn Kopposuu;

B) OpraHvM3aunsi NOCTOSIHHOrO KOHTPONS Mnokas3aTens KayecTBa LMPKYNALMOHHON
BOAbI HWKE TennooOMeHHOro annapara no noToKy MW NpoAYyBOYHOM BOAbI C LIENb MOHW-
TOPWHra yTeyex,;

r) opraHnsaums NepUoaNYECKON TEXHUYECKOW ANArHOCTUMKM TennooBMEeHHUKOB C
MCMosb3oBaHNeM LOCTYMHbIX METOAOB HEPa3pyLLUAOLLEro KOHTPONS;

[) HenpsMas CMCTeEMa OXNaKAEHWS C MPOMEXYTOUYHBLIM KOHTYPOM.

Henpsmoe oxnaxaeHne ¢ NPOMEXYTOYHbIM KOHTYPOM He BCerga MoXeT ObiTb npume-
HEHO Ha JEeNCTBYOLUMX MpeanpusTusax. Kpome Toro, HE0BX0ANMO YyYMTLIBaTb, YTO NMPU MpU-
MEHEHUW STOW TEXHOMOMNM YXYALLAETCS KAYecTBO OXNaXAeHUs TeXHOornYeckoro obopygo-
BaHWSI, YTO MOXET MPUBECTU K 0OLLIEMY POCTY NOTPEBNEHNst N BO3AENCTBUN Ha OKPYXatoLLYyHO
cpeny, yBenumunBaeTcs npsimoe notpebneHne sHeprum cMCTemMon oxnaxaenus. Mostomy He-
NpsMoe OXNaxAeHWe C NPOMEXKYTOUHbIM KOHTYPOM He AOMMKHO NPUMEHSTLCA NpU AOCTYNHO-
CTW ApYrvX anbTepHaTUBHBLIX METOAOB CHWPKEHWNS PUCKOB NOMafaHns 3KoMorM4eck onacHbIX
BELLECTB Yepe3 LMPKYNALMOHHYHO BOAY B BOAHbIN OBBEKT.

CHWXKEHMIO PUCKOB yTeuek crnocobCTBYOT Mepbl Mo npeaoTepalleHuto Gruoobpacra-
HWA, CONEBbLIX N MexaHudeckux otnoxeHun MNCO;

6) npu Hannumm B coctase NCO Bogo3abopa 13 NOBEPXHOCTHOTO BOAHOrO 06beKTa Ha
BoAo3abope AomkHbI BbITb NPUHATBLI CNeLManbHbIe MEPbI NO CHKEHNIO yuep6a BOAHLIM Op-
raHM3amam B cooTteeTcTBuM ¢ N.5.1.7. OnpeaeneHve eanHOro ans Beex Crydaes cocrasa Ta-
KMX MEp HEBO3MOXHO B CBA3M C BbICOKOW 3aBUCUMOCTLIO 3(OPEKTUBHOCTU K&XXA0W NPUMEHS-
€MOW Mepbl OT MECTHbIX ycnoeui. PaspaboTka mep aomkHa OCHOBbLIBATLCA Ha cneLmanbHbIX
UCCNeaoBaHUsAX, BKNOYAOWMX UCCNeaoBaHUSA 3KOCUCTEMbI BOAHOTO 0BbekTa — MCTOYHMKA
BOAbI, ONpeaeneHne KpUTUYECKNX obnacTen, Takux Kak HepecTunuia, Nyt Murpaumm 1 Me-
CTa CKONMNEHNA MasnbKoB.;

7) npn HeobxoaMMocTn npuMeHeHne HAT wymonopaBneHnss B COOTBETCTBUN C
n. 5.1.9.
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5.8 HOT-7. O6opoTHble BoAHble MNCO ¢ 3XeKLMOHHbIMKU

McnapuTenbHbIMU rPaaupPHAMHU

5.8.1 KnaccudmkaumoHHbIe Nnpu3Haku

O6opoTHble BogHble NMCO ¢ 3XEKUMOHHBIMU UCNapUTENbHBIMK rpaanpHaMn obnaga-
0T CNEAYOLLMMN KNaccnUKaLMOHHbIMU NPU3HaKamu:

1) B ka4ecTBe NPOMEXYTOYHOW CPeAbl ANSA nepefaqn Tenna ot oxnaxaaemoro obo-
pyLoOBaHUA K aTMOCHEpPHOMY BO3AYXY MCMONb3YyeTCA BOAA (UMPKYNALMOHHANA Boaa). [laHHbIA
npusHak — obLUMIA AN BOAHBIX CUCTEM;

2) oTHoweHWe pacxofa Bonbl, BBogumon B NCO NOCTOAHHO UNM NepuopMYecku 13
BHeLUHero no oTHoweHuto k NMCO ucTovHmka (T.H. NOANUTOYHANA BoAa), K pacxoay BOAbl, Npo-
XOASLEen Yepes oxnaxpjaemoe obopypoBaHve UK TENNOOOMEHHbIE annapaTtbl 3a TOT Xe
nepuoa BpemeHn, meHbwe 1. VUCToYHMK noanutTodHOM BOAbI ANS Uenen knaccudukaumm
He MMeeT 3HauveHus. [JaHHbIA NpU3HaK — oBWmin 4Na BOAHbIX 0O0POTHLIX CUCTEM;

3) UMPKYNAUMOHHASA BOAA HEMOCPEACTBEHHO KOHTAKTUPYET C NMOTOKOM aTMocdepHoro
BO3AyXxa BHYTPU KEKLMOHHON rpaaupHy. Mexay HUMy npoucxXoaAT NpoLeccsl TennoMacco-
obmeHa;

4) obsizaTensHbIM anemeHTom MNCO ABNSETCH JKEKUMOHHAS rpaMpHS — YCTPOWUCTBO,
orpaHuuymnsaroLLiee obnacTb KOHTaKTa LMPKYNSILMOHHOW BOALI C MOTOKOM aTMOCKHEPHOro BO3-
AyXxa, co3faBaeMbIM NMOTOKOM LIMPKYNSILMOHHOW BoAbl. KpoMe 3KEKUMOHHbLIX rPagupeH B Co-
crae MCO obszaTensHO BXOAST LUMPKYNSUMOHHBIE HAcOoChl, a Takke obopyaoBaHue U Co-
opyxeHus (TpybonpoBogbl, kaHanbl) obecneuvsatolme LMPKYNsLmMIO BOAbl B cucteme. Ben-
TUNSTOPLI ANSI CO3A4aHUS NOTOKa BO3[yxa Yepes rpaaupHIo He npymeHsitoTcs. MNMonHbIn nepe-
YeHb NMPUMEHSIEMOro TeXHororm4yeckoro obopyaosanHus ans gaHHoro Tuna NCO npueeneH B

npunoxerum .
5.8.2 3HauMMbIe acnekTbl, YPOBHU BO34EUCTBUM U NOTPeGneHnst

O6opoTHble BogHble MCO ¢ BKEKUMOHHBIMUA UCTAPUTENBHBIMY rpaauMpHaMn obnaga-
0T CNEeAYHOLLMMUN 3HAYUMBIMW achEKTaMMU:

1) koceeHHoe BnusHue MNMCO Ha notpebneHve oxnaxaaemMbiM 00OpPyAOBaHNEM 3HEpP-
TN 1 NPUPOLHBIX PECYPCOB W MoKasaTenm ero akonormyeckon 6esonacHocTy,

2) npsmoe noTpebneHne anekTpo3HEPTNM LMPKYMALMOHHBIMM Hacocamu, 3aBuUcsLLee

OT MECTHbIX YCINOBUI: YAANeHHOCTN 1 pa3HocTy BbicoT MCO n nponseoncTBeHHOro obwekTa.
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Mpy HaNMYUKM NPOMEXKYTOYHOrO KOHTYpa OXNaxAeHUs — noTpebreHne aneKTPOIHEeprn Lmp-
KYSILLMOHHBIMM HACOCaMU NMPOMEKYTOUHOIO KOHTYPa;

3) noTpebneHne Boabl ANs KOMNeHcaumm 6e3Bo3BpaTHbIX NOTEPb BOAbI C UCMapeHu-
€M, KanenbHbIM YHOCOM U NPOAYBOYHBIMU BOAAMM;

4) npn Hannuum B cocTase MNCO Bogosabopa M3 NOBEPXHOCTHOrO BOAHOMO OObekTa
PbIBOXO3ANCTBEHHOIO 3HAYEHWUsST 3HAYMMbIM acreKkToM SBMAETCS MoTeHumanbHbIA yLepb
BOAHbIM opraHmamam. OnpegenerHune obwmx ans Becex npsMoTouHbIX NCO YMcnoBbIX 3Have-
HWUIA MHTEHCUBHOCTW JaHHOro acneKkTa HEBO3MOXHO, Tak Kak OH CyLLECTBEHHO 3aBUCUT OT Xa-
PaKTeEPUCTVK BOAHOrO 06bekTa, BoMacchl U BUAOBOro COCTaBa ero SKOCUCTEMbI, pasMeLLe-
HMS U NPOM3BOAUTENBHOCTY BOLO3abopa;

5) cOpoC 3arpssHSIOWNX BELLECTB B OKPYKaKOLLYIO cpedy C NpoAyBOYHbIMU BO4aMU, B
TOM YKnCre, Yepes LEHTPanM3oBaHHbIe CUCTEMbI BOJOOTBEAEHUS;

6) pUCKM yTeYeK OXNaxKLaeMblX BELLECTB B OKPYXKaroLLyto cpefy C NPOAYBOYHLIMU BO-
Lamu Npu OXNaxkKAEHUW BELLECTB, onacHbIX AR BOAHbLIX OpraHW3MoB,

7) WyM rpagupHu.
5.8.3 O6nactu, ycnoBus 1 orpaHM4YeHUsi NpUMeHeHUs1

BoaHble 06opoTHble NMCO ¢ 3KeKUMOHHBIMK rpagmpHAMU MOryT GbITb npuaHaHel HOT
LN OXNaKAeHUst nioboro TEXHOMOrMYeckoro oBopyAOoBaHWA, PacrofioKEHHOro B NoBbIxX
KIMMaTM4YeCKMX 30HaX, NPW CNEAYIOLLMX YCIIOBUAX U OTPaHUYEHUSX:

1) BOMKHBI ObITb PACCMOTPEHBI BO3SMOXHOCTU CHWKEHUA NOTPEONEHUs aneKTpo3Hep-
TN LIMPKYISILMOHHBIMA Hacocamu nyTem 060opyAoBaHWMA WX CpeacTBamMy PeryrnvpoBaHvs
pacxofa oxnaxaaroLlen Bogbl (MacToTHOe perynuposaHue Npuesoaa, rmapomMydTsil);

2) C Uenbto CHKeHUst 6e3Bo3BpaTHOrO BogonoTpebneHns fosskHbl BbiTb paccmMoTpe-
Hbl BO3MOXHOCTU npumeHeHust ansa noanutkn MCO ounweHHbIX 1, nNpu HeobxoanMocTu,
o6e33apaxeHHbIX CTOMHbIX BOA,

O6opyaoBaHve rpafmpeH kanneynosutensamm ¢ achekTMBHOCTLI0, obecneumBaroLLen
KanenbHbIN YHOC He 6onee 0,05 % oT pacxoaa UMpKynsLuMOHHOW BOAbI;

3) npumeHeHue o6wmx HAT cHkeHna maccel COPOCOB 3arpsA3HSIIOLLMX BELIECTB B CO-
oTBETCTBUM € N.5.1.8;

4) Npn HaNMuMM pucka nonagaHna 3KONorMYeckn onacHbIX BELLECTB Yepe3 NpoayBoy-
Hyt0 BOAY B BOAHLIM 06bekT HAT Ans HOBbIX, PEKOHCTPYMpyeMbIx n aenctaytowmx MCO aB-
NSIETCA NPUMEHEHWE ORHOW U3 CreAYHOLWNX TEXHONOMUN:

a) NOCTOsIHHOE MoAAepXaHue AaBneHUs OXNaXAaeMOoro 3KOIOrMYECcKM OnacHoro

BELLECTBa MeHbLUE AABMEHVS LIMPKYNALMOHHON BOAbI,
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6) BbIOOP KOPPO3NOHHOCTOMKUX MaTepuarnoB Afs W3roTOBMEHWS 0GopynoBaHus
HOBbIX BOAHBIX CUCTEM OXNaXKAEHWS C YYETOM arpeCCMBHOCTU OXNI@XAaeMON U oxnaxgato-
LWen cpes Wnn ANs HOBbIX, PEKOHCTPYMpyembix 1 fencreytowmx NCO — obpaboTtka oxna-
XAaaroLen cpeabl MHrMbutTopamm Kopposmu;

B) OpraHM3aumnst NOCTOSHHOMO KOHTPONS MoKas3aTensd KayecTBa LpPKYNALMOHHON
BOAbl HWKE TennooGMeHHOro annapara no NOTOKY UMW NPoAYyBOYHOM BOAbI C LiNIbK MOHU-
TOpWHra yTeuex;

r) opraHMsaumst NepuognM4ecKkod TEXHUHECKON AMarHOCTUKMA TenrnoobMeHHUKOB C
NCMoSb30BaHNEM AOCTYMHBLIX METOAOB HEPA3PYLLAIOLLEro KOHTPOIS;

4) HenpsiMasn cucTeMa OXNaxXAEHNs C MPOMEXYTOYHbIM KOHTYPOM.

HenpsiMoe oxnaxaeHne C MPOMEXYTOUHbIM KOHTYPOM He BCeraa MOXeT ObiTb npumMe-
HEHO Ha LEeNCTBYIOLMX NPeanpUaTUaX. Kpome Toro, HeOBXOAMMO yYnTbIBATL, YTO MPU Mpu-
MEHEHWW 3TOW TEXHOSOTUM YXYALL2ETCS KavecTBO OXIaXAeHUs TeXHonornyeckoro obopyao-
BaHWSA, YTO MOXET NPMBECTM K obLLemMy pocTy noTpebneHnst n BO3AENCTBUM Ha OKPY>KatoLLYyHO
cpegny, yBenuumMBaeTcs npsimoe noTpebreHne sHeprim cucteMon oxnaxaeHus. MNoatomy He-
NpsSIMOe OXNaXAeHWe C NPOMEXYTOUHBIM KOHTYPOM HE LOJPKHO NPUMEHSATLCS NPU JOCTYMHO-
CTV APYIMX anbTepHaTUBHbLIX METOLOB CHUXKEHUSI PUCKOB MOMaaaHnus 3KONOrMYECKU OnacHbIX
BELLIECTB Yepe3 LMPKYIALMOHHYIO BO4Y B BOAHBIA OOBLEKT.

CHWKEHMIO PUCKOB yTeuek crnocobCTBYOT Mepbl Mo npeaoTepaweHno uoobpacrta-
HWA, CONEBBLIX N MeXaHN4ecknx oTnoxeHun NCO;

5) npn Hannumm B cocTaee MNCO Bogosabopa 13 NoBepxHOCTHOTO BOAHOrO 06beKTa Ha
Bogo3abope LOmKHbI BbITb NMPUHSTLI CneLmanbHble Mepbl MO CHKEHUIO yulep6a BoAHLIM Op-
raHuamam B cooteeTcTBuM ¢ n.5.1.7. OnpegeneHne eauHoro Ansi BCex criy4aeB cocraea Ta-
KMX MEp HEBO3MOXHO B CBSI3W C BbICOKOW 38BUCUMOCTbLIO 3(hEKTUBHOCTU K&XKA0W NPUMEHS-
€MOW Mepbl OT MECTHbIX ycroBui. PaspaboTka Mep A0SHKHA OCHOBLIBATLCS Ha CneumanbHbIX
NCCNeAOBaHNAX, BKMHOYAKOLWMNX MNCCMNELO0BaHNSA 3KOCUCTEMbI BOAHOTO 06beKTa — MCTOYHMKA
BOAbI, ONPeAeneHne KpuTndeckmx obnactemn, Taknx Kak HepecTunuLa, Nyt Murpaumm n me-
CTa CKOMIEHMSA MarbKoB;

6) Npy HeoBXOAMMOCTU NMpUMEeHeHne anementoB HAT wymonogaBneHus B COOTBET-
cteum c n. 5.1.9;

7) BbIOOp HanMMeHee 3KOMOrMYeCKM OMAacHbIX, MO BO3MOXHOCTU — Buopasnaraembix,

MOLLMX BELLECTB 1 PACTBOPOB ANS HAPYKHON OUYMUCTKM pagmaTopoB.
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5.9 HOT-8. Bo3saywHelie NMCO ¢ 6aweHHbIMK pagMaTopHbIMU

rpagupHAMu

5.9.1 KnaccudpmkaumoHHble npusHakm

BosgywHele MCO ¢ 6alieHHbIMY pafMaTopHbIMU FPagupHaMU oOnagaT cnefyrowm-
MK KnaccnmKaumoHHLIMU NPU3HaKkamm:

1) Tenno OT oxnaxaaemMoro obopynoBaHUA UNM Cpeabl nepefaeTcs atMochepHOMy
BO34yXy Yepes3 TenNoobMeHHMKN (paanaTopbil);

2) oxnaxgaemas cpefia He KOHTaKTUpyeT C aTMOCdEPHbIM BO3AYXOM,;

3) obsazatensHbIM anemeHTom MNCO sBnaeTcs BbITSHKHaAA BallHsA, ucnonbayemas ans
CO3/aH1sl BHYTPW Hee NOTOKa BO3AyXa 3a CYET PasHOCTU MMOTHOCTEN BO3dyxa CHapyXu u
BHYTPM BalHW. PagmaTtopbl pa3MeLLatoTcsl BHYTPU BbITSXKHOW BallHy unu Ha yposHe ee 60-
KOBOM MOBEpPXHOCTW. BeHTunATOpbl ANS CO3AaHWA noToka Bo3gyxa uyepes OallHo
HE NPUMEHSIIOTCH UM MOTYT MPUMEHSATBCH B KAYECTBE PE3EPBHOI0 CPeAcTBa CO3faHus no-
TOoka Bo3gyxa. [onHBIN MepeyeHb NMPUMEHAEMOro TexHonormyeckoro obopypnoBaHus Ans
fanHoro tuna MNMCO npuseaeH B npunoxennm I

4) moxeT ObITb OPraHnM3oBaHO OPOLLEHWE pagnaTopoB BOAOW B Haubonee xapkoe

BPEMS UMW B NEPUOALI NUKOBOI TEMMOBOW HArpy3Kn CUCTEMbI OXNKAEHUS.
5.9.2 3HauMMble acnekTbl, YPOBHU BO34EMACTBUI U NOTpeGneHus

BosgywHele MCO c 6alleHHbIMY pagmMaTopHbIMU rpagupHsaMU obnagaroT cneayowm-
MW 3HaYUMbIMU acnekTamu:

1) koceBeHHoe BrinsaHue NCO Ha notpebneHve oxnaxaaemMsiv 060OpyLOBaHNEM 3SHEP-
TV 1 NPUPOLHBIX PECYPCOB W MoKasaTenm ero akonormyeckon 6esonacHocTy,

2) Npn HaMM4YMM NPOMEXYTOYHOrO KOHTYypa OXNaXKAEeHWA — MnoTpebneHne anekTpo-
3HEPrn LIMPKYNALMOHHBIMU HAacocaMy MPOMEXKYTOYHOIO KOHTYpa;

3) pUCKM yTeuyek oxnaxaaemblx BELLECTB B OKPYKaOLLYHO CPEAY C OXNaXAaeMblM BO3-

AYXOM Mpu oxnaxgeHnn TOKCUYHbIX NeTy4qnx BeLLeCTB.
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5.9.3 O6nactu, ycnoBusi U orpaHNYeHUs1 NPUMEHeHUsA

BozgywHble MCO ¢ 6aleHHbIMM pagnaTopHbIMU FpagvpHAMY, annapaTtaMu Bo3gyLu-
HOro OXNaXxAeHWsl, BO3AYLUHbIMK KoHAeHcaTopamy MoryT Bbimb npuaHaHsl HOT gns oxna-
XaeHns nboro TexHonornyeckoro obopyAoBaHUs, PacrnonoXeHHOro B Mobbix KnMMaTnde-
CKMX 30HaX, NPV CNeAYyHLLMX YCIOBUAX U OrPaHNYEHUAX:

1) npn oBocHoBaHMM CTpouTENLCTBa UK pekoHCTpykuumn MCO npuMmeHeHWe Bo3gyL-
Hoi MNCO ¢ BaweHHsIMU paanaTopHBIMU rPAaVUPHAMMN AOMMKHO BbiTb 0BOCHOBAHO HEBO3MOX-
HOCTBK UM 3KOHOMUYECKOW HEeLEenecoobpasHOCTbIO NMPUMEHEHNS BOAHOW CUCTEMbI OXna-
xaeHus. MNpu cpaBHEHWM BapuaHTOB BO3AYLUHbIX M BOAHbIX MNMCO pomkHbl GbITe y4YTEHbI
He TONbKO MPAMbIE BO3LENCTBMA Ha OKPYXaloLLyt Cpeay, HO U MX BO3MOXHbIE KOCBEHHbIE
BMUSIHWUSA Ha noTpebrneHne 3Heprn 1 NPUMPOAHbLIX PECYPCOB M MoKasaTenu 3KONorm4eckon
BesonacHoCTK oxnaxaaemoro obopyaoBaHWs, AOIMKHO YYUTLIBATLCA KOMMNEKCHoe noTpet-
TNIEHME SHEPIM N PECYPCOB Y BO3LENCTBUSA Ha OKPYKaIOLLYIO Cpefly BCEro NPON3BOACTBEHHO-
ro oobekTa, skntovas MNCO;

2) npn padote MNCO B pexxumax C NepeMeHHOW Harpyskom cuctema aomkHa ObiTb
obopyaoBaHa CpeAcTBaMy PEryNMpPOBaHNsS NMPOU3BOAUTENBLHOCTWN, HaANPUMEpP, NyTeM pery-
JIMPOBAHMSA NOTOKA BO3AyXa Yepes OXnakarolmin annapar,

3) NPy HanM4uM pycka rnonagaHna 3KoNorMYeckU OMacHbIX BELLECTB Yepes oxrnaxzaa-
oM Bo3ayx anemeHTom HAT Ans HOBbIX, PEKOHCTPYMpPYeMbIX 1 aercTBytowmx NMCO saena-
€TCsi IPYMEHEHWE OJHOM 13 CreayoLMX TEXHONOMIA:

a) BbIOOP KOPPO3MOHHOCTOMKMX MaTepuarioB Ansl U3rOTOBNEHMSI oBopyaoBaHus
HOBbIX BOAHBIX CUCTEM OXMaXAEHUS C y4ETOM arpeCCUBHOCTU OXITaXKAAEMOM Cpebl;

0) opraHnsaumnst NeprMoanYeckon TEXHUYECKON OAUNArHOCTMKMA TEnnooOMEHHMKOB C
NCMOsb30BaHNEM LOCTYMHbLIX METOAOB HEPA3PYLLUAOLLEr0 KOHTPOSS;

B) HEMpsiMasi CUCTEMa OXITEKAEHNSA C MPOMEKYTOUYHBIM KOHTYPOM.

HenpsiMoe oxnaxxaeHne ¢ MPOMEXYTOYHbBIM KOHTYPOM He BCeraa MoXeT ObiTb npume-
HEHO Ha OEeNCTBYOWMX NPeanpusTusax. Kpome Toro, HEOBXOAUMO YyUYMUTLIBATb, YTO MPU NpU-
MEHEHUW 3TOW TEXHOMOTUM YXYALLAETCS KaYecTBO OXITaXAeHUs TEXHOMOMMYECKoro obopyao-
BaHWS, YTO MOXET NPUBECTU K 0OLLIEMY POCTY NOTPeBneHns N BO3AENCTBUN Ha OKPYXatOLLYHO
cpeay, yBenuumBaeTca npsimoe notpebneHne sHeprm cucTemMomn oxnaxaeHus. MNoatomy He-
NpSMOe OXNaXAEHNE C NMPOMEXYTOYHBIM KOHTYPOM He AOMMKHO NPUMEHSATHCA MU LOCTYMHO-
CTW BPYrvX anbTePHATUBHBLIX METOLAOB CHWDKEHWNS PUCKOB NonagaHns 3KoNorm4eckn onacHbIxX

BELLECTB B OKPY)XaIOLLYIO Cpeay;
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4) B ka4ecTBe pe3epBHOTO CPEACTBa MOBbILLEHUA MPOU3BOAUTENBHOCTU CUCTEMBI
BO3MOXHO 0B0pya0BaHWe YacT paguatopos 0GOpOTHOW CUCTEMON opolueHus. [ns opolue-
HUA AOMKHA NpUMeHsTbCs obecconeHHas Boga BO U3GexaHWe 3arpsA3HeHUs BHELUHEW Mo-

BEPXHOCTN pagnaTtopoB COSIEBbIMU OTNOXEHUAMWN.

5.10 HOT-9. BosaywHbie NCO ¢ BEHTUNATOPHLIMU paanaTOPHbLIMU
rpagupHsaMMU, annapataMyv BO34yLWHOro oxXyaXxaeHus, BO3a4yWHbLIMU

KOHAeHcaTopaMu

5.10.1 KnaccudgpmkaumoHHble NpU3HaKkn

BozgyuwiHble NCO ¢ BEHTUNATOPHLIMA paguaTopHbIMU rpaguMpHaMU, annaparaMu BoO3-
AYLIHOrO OXNaXKAEHWUs!, BO3AYLUHLIMM KOHAEHCaTopamu obrnaparot cnegyrowmmm knaccvudum-
KaumMOHHBIMU NpU3HaKamu:

1) Tenno ot oxnaxpaemoro obopyaoBaHUA MK Cpefbl NepeaaeTcs atMocepHOMY
BO34yXy Yepes TennoobMeHHuK (pagunarop);

2) oxnaxgaemas cpefia He KOHTaKTMpyeT C atMOCdEPHBIM BO3AYXOM;

3) obsasateneHbIM anemeHTom MNCO saBnseTcs BEHTUNATOpHAS pagmatopHas rpagup-
HS, annapar BO34YLUHOrO OXNEXKAEHWUS, BO3AYLUHbIN KOHAEHCATOP, NOTOK BO3fyxa Yepes Ko-
TOPbIN CO3AaEeTCs 3a c4eT paboTbl BEHTUNATOPOB. MONHbLIN NepeveHbL NPUMEHAEMOrO TEXHO-
normndeckoro obopyaosannsa ansa agaHHoro Tuna MCO npuseaeH B npunoxexHum I

4) MoxeT ObITb OpraHM3oBaHO OpOLUEHWE paanaTopoB BOAOW B Haubonee xapkoe
BPEMS UM B Nepuoibl MMKOBOW TEMMOBOW HarpyskyM CUCTEMbI oxnaxaeHus (HeobssaTtenb-

HbIA NPU3HaK).
5.10.2 3HauuMbI€e acnekKTbl, YPOBHU BO3OENCTBMIA U NOTPEONeHnA

BosgywHele NCO ¢ BEHTUNSATOPHBIMM PagnaToOpHbIML FPagupHaMKM obnagaroT cne-
AYIOLWLMMY 3HAYMMbBIMUN acnekTamm:

1) kocBeHHoe BrmsiHMe MNCO Ha noTpebneHune oxnaxaaeMbM 060py[OBaHUEM 3HEP-
TV 1 NPUPOLHBIX PECYPCOB W MoKasaTenm ero 3konormiyeckon 6esonacHoCTy;

2) notpebneHne 3MneKTposHeprm BeHTUNnsTopamu. Mpyu HanMuMm NPOMEXYTOYHOro
KOHTYpa oXnaxgeHus — notpebneHne aneKTPOsHEPrnM LIMPKYNSALMOHHBIMU HAacocamun mnpo-
MEXKYTOYHOIO KOHTYPa;

3) p1ckmM yTedek oxnaxaaembix BELLECTB B OKPYKatOLLYH Cpefy C OxNax4aeMbiM BO3-

LYXOM MpU OXNaXAEHNM TOKCUYHbIX NETYYMX BELLECTB;
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4) Lym BEHTUNSTOPOB.
5.10.3 O6bnacTty, ycrnoBusi U OrpaHNYEHUs NPUMEHEHUs!

BosagywHble MCO ¢ BEHTUNATOPHLIMM pagnaTopHbIMU rpagMpHSaMK, annaparaMu Bo3-
AYLWHOro OXNaXAEeHUsl, BO3AYLUHbIMWA KOHAeHcaTtopamu MoryT Obitb npusHanbl HAT ans
oxnaxgeHus nboro TEXHONOrM4Yeckoro obopyA0BaHUS, PacrnonoOXKEeHHOro B NbbIX KnMMa-
TUYECKMNX 30HAX, MPU CMEAYIOLLMX YCIOBUSX N OFPAHUYEHNSIX:

1) npn oBocHoBaHMM cTpouTenscTea unu pekoHCTpykuumn NMCO npumeHerHve Bo3ayLu-
Hoi MCO ¢ BEHTUNSATOPHBLIMW pafMaTopHbBIMKU FPaAUPHAMM, annaparaMy Bo3gyLIHOro oxna-
XKOEHWS, BO3AYLIHBIMW KOHAEHCATOpaMy JOITKHO GbiTb 060CHOBaHO HEBO3MOXHOCTLIO UMK
3KOHOMMYECKOW HeLenecoobpa3HOCTbIO NPUMEHEHNS BOAHOW CUCTEMbI oxnaxaeHus. Mpu
CpaBHEHWN BapunaHToB BO3AYLUHbIX U BOAHLIX NCO f0mkHbI BbITh YYTEHbI HE TONBKO NPAMbIE
BO3JEVCTBMS Ha OKPYXatoLLyto Cpefly, HO U UX BO3MOXHbIE KOCBEHHbIE BIUAHUS Ha NoTpeb-
TNEHME 3HeprM 1 NPUPOAHBLIX PECYPCOB W Nokasarenu skonornyeckon 6esonacHoCTn oxna-
*aaemoro o6opynoBaHMs, LOMKHO YYNTHIBATLCA KOMMMEKCHOE NoTpebneHue sHeprum u pe-
CYPCOB W BO3LEWCTBUSI Ha OKPYXaloLLylo cpefy BCEro Npou3BOACTBEHHOIO obbekTa, BKIto-
vyas MNCO;

2) npy paboTe B pexumax ¢ nepemeHHon Harpyakon NCO pomkHa 6biTb 06opyaoBaHa
CcpeacTBaMy PErynvpoBaHns NPOM3BOAUTENBHOCTM, HampuMep, NyTeM perynupoBaHusl ya-
CTOTbI BpaLLEHNS BEHTUINSITOPOB;

3) C uenbl CHWKEHWSI MPOEKTHOW HOMMHaNbHOW npou3sogutensHocTy NMCO B kaye-
CTBE PE3EpPBHOr0 CPEACTBa MOBbILLEHWS NMPOU3BOAMTENBHOCTN CUCTEMbI BO3MOXHO 0BOpy-
LOBaHVe 4YacTh UM BCeX paavaTopoB OBOpPOTHOM CUCTEMOW OpOoLIeHUs. [ns opoLueHus
LOMKHa NpUMeHsATLECA o6ecconeHHas Boga Bo M3bexaHune 3arpsasHeHNs BHELUHEN NoBepPXHO-
CTV pagnaTopoB COMEBLIMU OTIIOXEHUSMM,

4) Npn HanMuuKU pycka rornagaHNs 3KOMOFMYECKU OMacHbIX BELLECTB Yepes oxnaxaa-
oM Bo3ayx anemeHtom HAT Ans HOBbIX, PEKOHCTPYMpPYeEMbIX U aercTeyowmx MCO aens-
€TCS NPUMEHEHME OAHOM M3 CNEAYHLUNX TEXHOMOMN:

a) BbIOOp KOPPO3MOHHOCTOMKUX MaTepuanoB ANs W3roToBneHus obopynoBaHUs
HOBbIX BOAHBIX CUCTEM OXMaXAEHUS C yYETOM arpeCCUBHOCTU OXNEKAAEMON Cpeabl;
6) opraHusaums NepUoaNYECKOA TEXHUYECKOW AUArHOCTMKU TensriooOMEeHHUKOB C
NCMOb30BaHNEM LOCTYMHbIX METOAOB HEPA3PYLLAIOLLErO KOHTPONS;
B) HEMpsiMasi CUCTEMA OXINAKAEHUSI C MPOMEXKYTOYHBIM KOHTYPOM.
HenpsiMoe oxnaxxaeHne ¢ MpOMEXYTOYHbIM KOHTYPOM He BCEraa MOXeT bbiTb npumMe-

HEHO Ha gencTeyromx npeanpusatuax. Kpome Toro, Heobxogumo yuuTbIBaTh, YTO NPU NpuU-
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MEHEHWNM 3TON TEXHOMOMMMN YXYLIAeTCH KAa4yecTBO OXMaxk4EHUS TEXHONOrMYeckoro obopyAao-
BaHWS, YTO MOXET NPUBECTU K 0BLLEMY pPOCTY NOTpebneHns n BO3AENCTBUA HA OKPYKarOLLYHO
cpeny, yBenMumMBaeTcsi NpsiMoe noTpebneHne SHeprMm cMCTeMon oxnaxgeHus. Moatomy He-
NpPsIMOe OXMaXAEHNE C MPOMEXYTOYHBIM KOHTYPOM HE AOITKHO NMPUMEHATLCS MPW AOCTYMHO-
CTW LPYTUX anbTePHaTMBHBIX METOA0B CHUKEHUS PUCKOB NonafaHns 9KOMOrMYeCcKM OnacHbIX
BELLECTB B OKPYXaHLLYIO Cpeay;

5) npn HeobxogumocTn npumeHeHne HAT wymonogaBneHns B COOTBETCTBUM C
n 5.1.9;

6) BbIOOP HauMeHee 3KOMOrMYECKM OMAacHbIX, MO BO3MOXHOCTU — Buopasnaraembix,

MOOLLMX BELLECTB U pacTBOPOB A1 HAPYKHOW OYNCTKM pagmnaTopos.
5.11 HAT-10. KomGuHupoBaHHbie NCO

5.11.1 KnaccudmkaumoHHble NPU3HaKn

KomBuHuposaHHble MNMCO npeactaBnaoT cobon CUCTEMBI OXNaKAEHUA, B KOTOPbIX, B
pamKax efuHON CUCTEMbI OXNaxaeHUs npumeHsoTcea Tunbl NCO u oxnaguTenn pasnuyHbIX
TWMNOB, YNOMSIHYTbIX B NyHKTax 5.2—5.10 gaHHoro pasgena, B TOM uncrie kombmuHaumm npsmo-
TOYHbIX M OBOPOTHBIX CUCTEM, NMPSAMOTO4HbLIX CUCTEM C OpraHM3aunen YacTYHOro 0BoOpPoOTHO-
ro UM NOBTOPHOIrO UCMONb30BaHWA BOAbl, 0BOPOTHBIX CUCTEM C pas3nMYHbIMU TUMNaMKU oxna-
avirenen. Kak npaBuro, oxnagurenn pasnmMyHoro Tuna BKNHOYaoTCA napannensHo Apyr Apy-
ry, C Lienbto NOBbILLEHUS HAAEXKHOCTN CUCTEMbI OXNaXAEHUA NPU Pa3NNYHbIX KNMMaTUYECKNX
VI NPOU3BOACTBEHHBIX YCNOBUSAX, HO MOTYT BKIMOYATLCH M NOCMEeA0BaTENbHO C LiEenblo CHU-

KEHUsi TeMnepaTtypbl OXNaKAEHUS.
5.11.2 3HauuMbIle acneKTbl, YPOBHU BO3OAEUCTBUIN U NOTpebneHusi

KombuHmnpoBaHHble MNCO B 3aBUCMMOCTM OT TUNa NPUMEHEHHbIX OXNaguTenen mMoryT
obnagaTb 3HAYMMbIMK acrekTamn, nepedncrneHHbiMM nyHkTax 5.2—5.10 paHHoro pasgena.
CoBMeCTHOE MPUMEHEHNE OXNaguUTenen pasnUYHOro TMna MOXeT yeunmeaTtb UM ocnabnsate
3Ha4MmocTb oTaenbHbix acnektoB MNCO. B nobom cnyyae Hanbonee 3Ha4YMMbIM acnekTom
aBnseTcs kocseHHoe BrusaHue MCO Ha noTpebneHue oxnaxaaemMbiv 060pyaOBaHUEM 3HEP-

TV 1 MPUPOAHBIX PECYPCOB 1 NoKasaTenu ero aKosiorm4Yeckorn 6eaonacHocTu.
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5.11.3 O6nacti, ycnoBus U OrpaHNyYeHusi NpUMeHeHus

O6nacTn, ycnoeusa 1 orpaHnYeHns npyuMeHeHns KombuHmnposaHHeix NMCO onpegens-
toTcs oBnacTamMu, yCroBUsSIMM U OrPaHUYEHVSIMA NPUMEHEHUA TUMNOB OXNaauTenen, BXOAS-

LWmMx B cocTae komGuHuposaHHbIx MCO.
Pa3gen 6. 9koOHOMUYECKUe acnekTbl peanu3auun HOT

K kanutanbHeiM BnoxeHnam Ha MNCO OTHOCATCA He TONbKO 3aTpaThl Ha WX CTPOM-
TENbCTBO, HO U 3aTpaThl HA UX KanuTamnbHbIA PEMOHT, PEKOHCTPYKLMIO, TEXHNYECKoe nepe-
BOOpYXeHne n MmogepHmn3auunio. KanutanbHble BNOXeHWs BKIHOYAKOT CTOMMOCTb BCeX BMOOB
CTPOUTENBbHbIX pa60T N MOHTaxa OGOpy,D,OBaHVIH; CTOMMOCTb TEXHONOrnM4eCcKkoro, sHepreTu-
YecKoro, nogbemMHO-TPaHCNOPTHOrO 1 Apyrnx BnaoB o6opy,qosaHV|;|, BKMO4Yaa MexaHuU3Mbl,
WHBEHTapb U MHCTPYMEHTbI (BXOASLLME B COCTaB OCHOBHbLIX (DOHAOB); pacxodbl Ha MPOEKT-
Hble, Hay4YHO-UCCNeaoBaTENbCKME N OMbITHO-KOHCTPYKTOPCKME paboTbl, Npouve Kanutanb-
Hble paboTbl 1 3atpaThbl.

B pesynbTaTe onpoca 6binv nonyyeHsl CBEAEHUS O 3aTpaTtax Mo HEKOTOPbIM paboT no
TEXHNYECKOMY NEPEBOOPYKEHMIO 1 pekoHCTpykuun (TMnP) NCO pasnuyHbix TynoB (Tabnu-
La 6.1). besycnosHo, 3aTpaTtbl Ha Takne paboTbl CYLLECTBEHHO 3aBUCAT OT MECTHbIX YCITOBUN

M npvBeaeHHble CBeAEHNA MOTYT MCNONb30BaTLCA TONMBKO ANA OUeHKN o6bemoB 3aTpar.

Tabnuya 6.38 — Cpeanue 3arparbl Ha TMuP MCO 3a 2013-2015 roapbl, MnH. py6. (MCTOYHMK —

JaHHble Onpoca POCCUIACKMUX KOMMaHUI)

Mpo-
€KTH. Crtpowr.-
OGopy-
Copepxanue TMNuP Tun NCO Bcero | pabotbl MOHT.
AOBaHusA
] paboTbl
HWUOKP
MoHTax cucTembl wapu- | O60poTHbLIE BOAHbIE CBO- | 27,5 17,5 10,0
KOBOW O4NCTKW (NS 04- NOEMOM-OXIIaanuTenem
Hon MCO)
PekoHcTpykums, mogep- | MpsMoTouHbIe, 060poT- 51,2 49 33,1 13,2
HU3aUnst UMPKYISLMOHHBIX | Hble BOAHbIE C BOAOEMOM-
HaCcoCoB (4151 OAHONM LMp- | oxnaguTenem
KyNSILMOHHOW HaCOCHOM
cTaHuum)
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Mpo-
€KTH. Crpowur .-
Coaepxanue TMuP Tun NCO Bcero | paGotbl Obopy- MOHT.
7] AcBarA paboTbl
HUOKP
BHeppeHuve cuctem yyeta |lNpsamoTouHble MCO 14,5 0,3 1,5 12,7
pacxoga BoAbl (415 O4HON
MNnco)
PekoHCTpyKUMSA 0g4HON O60opoTHbIE BOAHbIE C 72,2 8,6 28,4 35,2
BaLLeHHO Unn BEHTUNA- | TPaanpHAMN
TOPHOW rpasmpHM
BHeppeHuve peibosawmTt- | O6opoTHble BoaHble ¢ BO- | 32,5 14,2 18,3
HbIX YCTPOWCTB (4N 04HO- | JOEMOM-OXNaguTenemM
ro Bogosabopa)
PekoHCTpyKUMS NpsiMo- MpsamoTouHasa NCO 350,6 32,7 17,5 300,3
ToyHon MNCO B KOMBUHU-
pOBaHHyto (CTpouTEnb-
cTBO KaHana Ha T3C)

3atpartsl, cBAsaHHble ¢ akcnnyatauven MCO, BknoYaldT CTOMMOCTL noTpednsemon
3MEKTPOSHEPrN 1 MaTepuaroB, pacxodbl Ha onnaTy TpyAa SKCnnyaTauMoHHOro nepcoHana,
amMOopTU3ALMOHHbBIE OTYUCIIEHMS NO OCHOBHBLIM hOHAAM, 3aTPaThl Ha TEKYLLMIA PEMOHT, Hanor
Ha MMYLLECTBO, 3eMeSlbHbIA Hanor Unn apeHaHyo nnaty 3a 3eMnio, 3aTpaTtbl, CBA3aHHbIE C
BOZOCHabXeHNeM 1 BOAOOTBEAEHUEM, 3aTpaTbl Ha 06paboTKy LMPKYNSALMOHHOW BOAbI, 3a-
Tpatbl Ha yaaneHune otxogos MNCO.

B pesynbTaTte onpoca He yAanocb Mofy4YuTb NOMHbIX NPeACTaBUTENbHBIX AaHHLIX 00
YpOBHe 3aTparT, cBsidaHHbIX ¢ akcnnyatauuen MCO pasnuyHbix TUNoB. CeefeHna no 3arpa-
TaM O6binn nonyyeHbl NUWb NO OTAENbHLIM CTaTbaAM Ana Hekotopbix Tunos [1CO.
B Tabnuue 6.2 npuBeneHsl NofyyYeHHbIE AaHHbIE NO CPeAHEroaoBbiM yAerbHbIM 3aTpartam
Ha NMCO no otaenbHbIM cTatbam 3a 20132015 rogbl (6e3 3aTpar Ha Tekyllee TexHNYeckoe
obcrnyxmeaHume). Mo craTbsam 3arpar, no KOTopbIM CBEAEHNSA OTCYTCTBYIOT, OfHAKO U3 oBLmX
CO0BPaKEeHUA MOHATHO, YTO OHW JOIPKHbI ObITh, MOCTaABMNEH 3HaK «+». Ecnn 3aTpat HeT unu

UX BENMYMHa 3aBejoMO He3HauYnTenbHa NOCTaBNeH 3HaK «-».
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Tabnuya 6.39 — CpegHerofoBble yaenbHble 3kcnnyaTtaymoHHble 3atpatel NCO 3a 2013-2015 roae!

(6e3 3aTpar Ha TekyLee TexHUu4eckoe obcnyxunsaHue), Toic. py6./MBT Tenn

o6opoT-
oboporT-
obopoT- Has
Hasqa
Has BOAHas
BOAHas BO3-
BOAHadA C BEH-
npsimo- c ba- AylwHasi
CTraTbsi aKCnnyaTauMoHHbIX 3aTpar C BOAO- T™“ns-
TouHas LUEHHbI- pagua-
eMOoMm- TOPHbI-
MU rpa- TOopHas
oxnagwu- MU rpa-
OVIPHS-
Tenem ANPHSA-
MU
MK
3aTpaTbl Ha BogocHabxeHue
Onnara ycnyr no BogocHabxeHuo - - 38 + -
BopaHbI Hanor nnu nnarta 3a rnons3osaHue N - 7 - -
BOAHbIMY 0OBbEKTaMKN
3aTpaTbl Ha BOLOOTBELEHNE
Ycnyru no BoAoOTBEAEHMIO - - 9 + -
MnaTa 3a cOpoch| 3arpsA3HSOLIMX BELLECTB B +- - + + -
NpUpoAHbIE BOAHLIE OOBEKTDI
(cM. npymeyvaHue k Tabnuue)
3aTpatbl Ha nepcoHan
Onnara Tpyaa aKkcnnyaTtaumoHHbIX Mpouns- 2 + 6 + +
BOLCTBEHHbLIX paboymx C OTYNCTIEHUSMU C
d0T
Mpoune 3aTpatbl Ha AKCNNyaTauMOHHbIN + + + + +
nepcoHan (Th, obyyeHune, cneyoaexaa
MT. M)
Hanoru
3eMernbHbIN Hanor unn apexHgHas nnaTa 3a + + + + +
3eMIto
Hanor Ha nmyLecTBo + + + + +
3aTpaTbl Ha yganeHve 0Txof0B
OnnaTta ycnyr CTOPOHHUX opraHm3aumi 3a + + + + -
yhanenue otxogos MNCO
[MnaTa 3a pasmeLlleHne 0TXo40B + + + + -
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obopoT-
obopoT-
o6opoT- Has
Has
Has BOAHas
BOZHas BO3-
BOAHan C BEH-
npsimo- c ba- AywHas
CraTbs 3KCMNyaTaUMoHHbIX 3aTpar c BOAO- ™ns-
TouYHas LLIEHHbI- pagva-
emMom- TOPHbI-
MU rpa- TOpHasA
oxnagwu- MU rpa-
AVPHS-
Tenem AVIpHs-
MK
MK
Mpoune 3aTpartsl
OnekTpoaHeprms + + + + +
PeareHTsl Ans 06paboTky LMPKYNALMOHHON - - + + +
BOAbI
MaTtepumanbl, MHCTPYMEHTbI ANs 3KCnnyaTa- + + + + +
Lmm
AMopTM3aLmsa NPON3BOACTBEHHOrO 0bopyao- 8 + 12 + +
BaHWs
3aTparthbl Ha TEKYLLMN PEMOHT 21 6,3 85 + 0,03

Mpumevanune k Tabnuue 6.2. Mpwn fencTBylOWEN B HAcTosILLEee BpeMsl CUCTEME HOp-
MUpOBaHUS cOPOCOB CyMMbIl Nnatbl 3a cOPOC 3arpsA3HAOLLMX BELLECTB B BOAHbIE O0OBEKTHI
Ansa npamoTodHeix NCO moryT coctaBnsATe 3HaunMble cyMmbl. o pedynbTaTtam onpoca ogHa
W3 opraHmMsauui, aKkcnnyatupyrowmx npsamoToudHyto NCO, cooblimna o roqosol cymme nna-
Tbl 3a cOpoOC 3arpAsHsoWMX BellecTs 168 MnH. pyb. 9To cBA3aHO C HEMpaBUIbHBLIM TONKO-
BaHWEM HELOCTaTOYHO YETKUX HOPMATUBHBIX YKa3aHUi 0 METOA4aX HOPMUPOBaHUS TEMOBbIX
cbpoco npsmMoTouHbx MCO. Mpu aTom 3HaveHna HOC ycraHaBnuBaroTcs Ha ypoBHe dak-
TUYECKMX 3HAYEHMIN KOHLEHTPaLUMA 3arpssHSOWLMX BELLECTB B BOAHOM OObEKTe B nepuos,
NpeaLecTByOLLMA HOpMMpyemoMmy. [Mpn npaBuneHOM HOPMMPOBaHWM COPOCOB OT MPSMO-
TouHbIX MCO nnara 3a c6pockl OT TaKMX CUCTEM OTCYTCTBYET UM HE3Ha4MTenbHa (4EeCATKN
WM COTHM ThicaY pybnen B rog).

OTHOCHTENEHO HEKOTOPLIX CTaTEN 3aTpaT MOXHO CAeNaTh CreayoLme 3aMmeqaHuns.

Ons NpsAMOTOYHLIX CUCTEM Hanbornee 3Ha4YMMOWN CTaTbelr IKCMNyaTauuoHHBIX 3aTpar
ABNAETCA NnaTa 3a BoAgononb3osarue. [encteytowme B Poccunckon degepaumm HopmaTue-
HO-NPaBOoBbIE aKTbl, KacaroLMecs Ha4YMCNEeHNs BOAHOMO Hanora v nnarkl 3@ BOAOMOMNL30Ba-
HVe (Hanpumep, rnaea 25.2 Hanorosoro kogekca, Mpasuna pacueta n B3VMaHWs nnatbl 3a
Nnonb30oBaHWe BOAHBIMM OObEeKTamMK, Haxoaswmmmcss B deaepansHon CoBCTBEHHOCTY,
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yTBEpKAEHHbIe noctaHoBneHnem [lpaeutenbctea Poccurickon depepauyum Ne 764 ot
14 nexabpsa 2006 r.), He pa3rpaHNuYMBalOT NPaBOBOE MONOXKEHUE BOAONOMb3oBaTenen, no-
TPEONSAIOWMX BOAHbIE pecypchl C 6E3BO3BpaTHLIM U3bATUEM BOAbLI N3 BOAHbIX OOBEKTOB, U
nonb3oBarenen, BO3BPaLLAIOLMX BOAY MOCNE €€ UCNONb30BaHns B BogHble 06bekThl. Mpu-
MEHSEMbIE METOAbI 3KOHOMMYECKOrO PEerynvpoBaHNs BOAOMONb30BaHWUA (BOAHBIA Harmor,
nnara 3a nornb3oBaHWe BOAHbIMW 0ObekTamu), HanpaeneHsl Ha TO, YToObl caenaTb NPSMOo-
TOYHbIE CMCTEMbI 3KOHOMUWYECKW HEMpPUBNEKaTenbHbIMU. 3T Mepbl ewe 6onee ycuneHb! no-
craHoBneHueM lNpaButenscrBa Poccuiickon ®enepaummn ot 26 pekabpa 2014 r. Ne 1509, B
COOTBETCTBMMN C KOTOPbIM CTaBKW Mfatbl 3a BOAOMONb30BaHWE OyayT €XEroaHo yBenuuun-
Batbca Ha 15 % mn k 2025 rogy sbipacTyT B 4,65 pasa ot yposHs 2014 roqa. AHanornyHble
Mepbl BBEAEHbI ANSA CTaBOK BOAHOrO Hanora degepanbHbiM 3aKOHOM OT 24 HosOpsa 2014 r.
Ne 366-93.

B tabnuue 6.3 npueeaeHsbl daktnyeckme aaHHble 3a 2015 rog u nporHos Ha 2025 rog,
ro fone nnatbl 3a BOAOMNONb30BaHWe B NPOM3BOACTBEHHbIX 3aTpaTax HeKOTOPbIX TEMMOBbIX
3NEKTPOCTaHLUMIA C PasfMYHbIMU CUCTEMaMU TeXHUYecKkoro BogocHabxeHus. Mpu nporHoau-
pOBaHMM NPOU3BOACTBEHHbIX 3aTpaT ObINU UCNONb30BaHbl CLiEHaPHbIE YCMOBUS JONFOCPOY-
HOro NPorHo3a coumanbHO-3KOHOMMYECKoro passuTna Poccurickon deaepauyumn go 2030 roga
MuHakoHOMpasBuTUA. [aHHble, npuBeaeHHbIE B Tabnuue, AEMOHCTPUPYIOT, YTO NnaHupye-
MO€ yBENMYEHWE CTaBOK MNnarbl 3a BOZOMONb30BaHME MPaKTUYECKU He NOBMUSIET Ha AOMH0
nnatel B 3aTpatax TAOC ¢ 060poTHbIMK cucTeMamu. [ns TOC ¢ NpsIMOTOYHBIMK CUCTEMAMU
cuTyaums CcyLlecTBEHHO uHas. B HacTosiee Bpemsa Aonsa nnatbl 3a BOAOMONb30BaHNE B Ce-
Becronmoctn npoaykuum TIC coctaenaeT ans Hux okomno 2,1 %, k 2025 rogy nporHosvpy-
eTcs pocT Ao 4,8 %. Mpuyem ANa KPynHbIX KOHAEHCALUMOHHbBIX 3NEKTPOCTaHUMN 3HaYeHue
aToro nokasarens gocturHeT 7 % — 10 % npu cpegHem 3HaueHun 5,7 %. O6bembl noTpeb-
neHnst Boael TOL, ¢ NpAMOTOYHBIMM CUCTEMaMM OXTaXAEHWUS, KaK NpaBumo, HWXe, YeM Yy
KOC v 3aBucaT ot 06bemMoB BbIpabOTKM 3NEKTPOSHEPTUN B KOHAEHCALMOHHOM PEXNME.

YkazaHHble Mepbl roCyfapCTBEHHOrO PErynvpoBaHuUs MpUBEAYT K CyLeCTBEHHOMY
CHVPKEHWIO KOHKYpeHTHOoro ypoBHA TOC 1 ASC ¢ NpAMOTOUYHbIMKA CUCTEMaMMN U KOHOMUYE-
CKOM HeobxoAMMOCTU UX nepeBofa Ha 06opoTHOe BoaocHabkeHne ¢ rpagmpHaMun. JaHHan
Mepa CTaHOBUTCH HEOBXOAMMOW Ans 0BecneyYeHns NPUeMemoro ypOBHA KOHKYPEHTOCMO-
cobHocTn TOC n ADSC Ha pbiHKax SNEKTPO3Heprn n mowHocTn. OueHka yaenbHbIX Kanu-
TanbHbIX BIIOXEHUIA B CTPOMTENBCTBO 0BOPOTHBLIX CUCTEM TEXBOAOCHAGKEHMS C BaleHHbIMU
ncnapuTenbHeIMU rpagupHamMmn coctaenaeT 2500 py6./kBT ycTaHOBNEHHOW 3nekTpu4eckon
mouyHocTn TIOC. 3atpathl B Lenom no Poccum ouerusatotes B 100 mnpa. py6. dakTnyecku,

c BBegeHvem ¢ 2015 roga ycxopeHHoﬁ nHaekcauum ctaBoK nnatbl 3a BOAOMONb3OBaHWE,
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MHOTVMW 3HEPTOKOMMNaHMAMM Y)Ke HauaTbl MHBECTULMOHHBIE NpoLecck! o nepesogy TAC Ha
oBopoTHoe BofocHaBKEHME.

Hy>XHO OTMETUTb, 4YTO 3TO NPUBEAET HE TOMNBKO K AONOSHUTENBHBIM (PUHAHCOBLIM 3a-
Tparam 3HEProKOMMNaHW, HO K, Kak ObINO MOKasaHO BbILWE, K CHWKEHUIO 3PdeKTUBHOCTM
TOMMMBOMCTIONBE30BaHNA U JONONHUTENBHON Harpy3ke SHEPronpeanpusaTUA Ha OKPYXatoLLyto
cpeany.

[na o6opoTHbIx BogHbIX MNCO 3atpaTthl Ha BogocHabxeHWe Takke MOryT COCTaBnATb
3HauMMble BenuumHbl. U3 fanHbix Tabnuuel 6.3 BUAHO, 4To B CpeaHeM LieHa Boabl ang TOC
¢ 06OPOTHLIMM cncTeMam B 4 pasa Bbilwe, Yem gns TOC ¢ NpsAMOTOYHbIMK CUCTEMaMK. DTO
cBfA3aHo ¢ TeM, 4to TOC ¢ 06OPOTHBIMM CUCTEMaMM AOCTATOYHO YacTO MofyyarT BOoAY OT
CTOPOHHMX MOCTaBLUMKOB. [py 3TOM LieHa BOAbI OT NOCTABLUMKOB MOXET MPeBbILaTh CTaBKu

nnaTtbl 3a BOAOMOJSIb30BaHME Ha ABa nopsaka.

Tabnvuya 6.40 — O6bem 1 fons nnatbl 3a BogocHabxeHne TAC ¢ pasnmuHbiMu Tnamm NCO

[onsa nnatbl
CymmapHas
YaenbHas 3a BOAO-
nnara 3a Bo-
O6bem notpebnexnua | nnara 3a Bo- cHabxeHve B
Tun NCO AocHabxe-
cBexeW Bogbl, MNH. M3 |  A0CHabX., NONHOW ce-
Hue,
py6./Tbic. M3 6ecToMmocTn
MIH. pyb.
npoaykuuu, %
dakt 2015T.
Bcero 12195 452 5517 1,09
nNpPAMOTOYHasA 10110 399 4035 2,07
KombuHMpoBaHHas 1559 402 626 2,14
obopoTHas 527 1626 856 0,30
MporHo3 2025 .
Bcero 12982 1675 21750 2,30
NpsAMOTOYHast 10686 1578 16865 478
KOMOWHMpOBaHHaA 1714 1424 2440 4,46
obopoTHas 583 4197 2445 0,46

3aTtpartbl Ha BogoOTBEAEHNE UMEIT HambonbLuee 3HaqYeHne Npy 3kcrnyataummn o6o-
poTHbIX BoAHbIX MCO. 3Tn 3aTpaThl BKIOYAKT MnK NnaTy 3a cOpoc 3arpsAsHAIOLLIMX BELECTB
B NMPYPOAHbIe BOAHbIE 06LEKTLI UK onnaTy ycnyr rno BoJ00TBEAEHNIO CTOPOHHUX OpraHun3a-
umin. Kak npasumno, npy nonb3oBaHnM ycryraMmm CTOPOHHUX OpraHvsauumin 3atparbl Ha BOAO-
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oTBefieHVe CYLLIECTBEHHO Bbilwe. B HacTosLee BpeMsA NPONCXOAUT N3MEHEHNE HOPMAaTVBHON
Basbl B chepe perynupoBaH/s B3aUMOOTHOLUEHWUIA OpraHu3aLmii, 3KCNNyaTupylowmx LieH-
TPanM3oBaHHbIE CUCTEMbl BOAOOTBEAEHMS, ¢ aboHeHTamm sTux cucteM. OxumpaeTcs, uTo
nnaHupyemsie ¢ 2019 roga usmeHeHusa (HopMmposaHme cOpOoCcoB 3arpASHALLMX BELLECTB B
LeHTpanu3oBaHHble CUCTEMbI BOAOOTBEAEHMS, 0053aHHOCT NO OpraHM3aumn noKanbHOMN
OYUCTKN CTOKOB Mepeq MX OTBEeAEHMEM B LIEHTpanu3oBaHHble CUCTEMbl BOLOOTBEAEHVSA)
MPVBEAYT K eLle BonbLueMy poCTy 3aTpaT Ha OTBeAEeHUE NPoAYBOYHbIX BOJ 0BGOPOTHBLIX CU-
CTEM B LiEHTparnv3oBaHHbIe CUCTEMbI BOLOOTBEAEHNS.

3aTtpaTtbl No cTaTbe «TEKYLUMA PEMOHT» BKMHOYAT 3apaboTaHHyro nnaty PeMOHTHbBIX
pabounx ¢ HaYMCNEHMSIMU Ha coLparbHoe CTpaxoBaHWe, 3aTpaTtkl Ha MaTepuarnbl, pacxoay-
eMble NPV PEMOHTE, 3an4yacTy, a Takke YCryrM BHELHUX PEMOHTHbIX OpraHu3auui, okasbl-
BaOLLMX PEMOHTHbIE YCIyru. [nsi OPUEHTUPOBOYHbBIX PACHETOB PEMOHTHbIS 3aTpaThl NPUH-
matotcsi B pasvepe 1 % cmeTHow ctommocTn MCO.

B Tabnuvue 6.4 npusegeHbl ceefeHns 06 yaenbHbIX PEMOHTHbIX 3aTparax Ha TexHW-
yeckoe obcnyxwusaHue MNMCO 3a 2013-2015 roael, monyyeHHsIe B pe3ynsTare onpoca opra-
Hu3auuii, skcnnyaTupytowmx NMCO. MoxHo o6paTuTb BHUMaHWE Ha TO, YTO PEMOHTHOE 06-
cnyxkveaHue NMCO B 0OCHOBHOM NMPOU3BOAMTCS CMELUann3npoBaHHbIMU CTOPOHHUMIK OpraHu-
3aumamum. 3atpatbl Ha peMoHTHoe obcnyxumeaHue MNMCO ¢ GaweHHsIMU rpaaupHAMK CyLLe-
CTBEHHO MPEBbILLAIT aHanornyHele 3atpatsl gpyrix Tunoe NCO B cBA3W ¢ BoMbLUMM KOMK-
yecTBOM 060pynoBaHMA.

HeobxoanMmo oTMETUTL, YTO npuBeaeHHbIe B Tabnuuax 6.3 n 6.4 aaHHbIe OCHOBaHbI
Ha OYeHb OrpaHUYEeHHOM KONUYeCTBE AaHHbIX, MONyYEeHHbIX B pesynbTarte onpoca. B ceasm ¢
3TUM 3TW AaHHble HeAOCTaTOMHO MPEeACTaBUTENbHLI U MOMYT ObiTb MCNOMb30BaHbI TOMBKO

ANS OLEHKN nopsaKa 3aTpar Ha SKCryaTaumio U TexHudeckoe obenyxmeanme MNCO.
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Tabnuua 6.41 — YaenbHble cpeaHerooBbie 3aTparbl Ha TexHnueckoe obenyxusanue MCO 3a
2013-2015 roasl, Tbic. py6./MBT Tenn

oboport-
BO3- oboport- | o6opoT-
oboport- Hasa
AywHaa Hasqa Hasa
Hast BOAHaA
C BeH- BOAHaA | BoAHasd
BOAHadA C BE€H-
npamo- | TUnNa- cba- | c Opbis-
C BOAO- TANA-
TOYHAA | TOPHbI- LLUEeHHbI- ranb-
eMOM- TOPHbI-
MU rpa- MU TPa- | HbiMK
oxnagu- . | murpa-
AVpHA- AvpHs- | 6accei-
Tenem AVPHS-
MU MU Hamun
MU
Ycnyru CTOpOHHMX opranmnsauui no | 17,7 1,2 75,6 13,3 20,7
PEMOHTY 1 TEXHUYECKOMY 0BChny- -
XMBaHWIO
MaTtepwnans!, UHCTPYMEHTbI AN 3,0 0,03 4.0 9,1
TEX0OCNYKNBaHUA N PEMOHTOB
Onnata Tpyaa cobcTBeHHOro pe- 1,0
MOHTHOrO NepcoHana ¢ OTYACHEHU- - - - - -
avm ¢ 0T
UTOTO: 20,7 0,03 6,3 84,8 13,3 20,7

Mpu cpaBHeHUM 3aTpaT, CBsA3aHHbIX ¢ akcnnyaTaumen NMCO pasnuuHbIX TMNOB, HEOO-
XOAUMO YyYuTbIBaTb Cce6EeCTOMMOCTb AOMONHUTENBHO BblpaboTaHHOW MW HeBbipaboTaHHOW
NPOAYKLMN UM e N3MEHEHMs ee cebecTommocTn, 0B6yCrnoBREHHbIX PasnnyMem Temnepary-
pbl OXnaxzgaroLlen Bofbl B cpaBHMBaeMblx Bapuantax NMCO. 31oT nokasatens onpegenseT-
€A No hakTU4eCKMM JaHHBIM KOHKPETHOrO MpPefnpuUsaTUSt N No AaHHBIX Npubbinn (NoTepsb)
NpeanpusATUSt aHanorMyHoro Npoduns.

B [21] Bbina npennoxeHa cdopmyna Ang pacyeTa sKchnyaTaumoHHbIX 3atpaTt T3C,
CBAI3aHHbIX C kavecTeom pabotsl MCO:

St=0,7 T« — (18,5 T)T2rp - (T1 =To2)/(T1=T),

roe roe Ot — aKcnnyaTauMoHHbIe 3aTpartbl, OTHeCEHHbIE K 1 BT - rog Tennosow MoLy-
HOCTU TypBoycTaHoBKM, MITH. py6./(FBT - rog);

Tk =30 °C + 45 °C — TemnepaTypa KOHAEHCaUMX BOASHOrO napa B KOHAeHcaTopax
TYpOUH;

Tarp =14 °C + 30 °C — Tpebyemas TemnepaTtypa oxnaxgaroLlen Boap|;
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(T1=T2p)(T1—T), = Kr = 0,2+0,7 — TemnepatypHbIi KO3PPULMEHT 3HDEKTUBHOCTI
OXNaXAEHNS;

T1 =20 °C + 45 °C — Temneparypa HarpeToi BoAbl, MOCTYNaroLWeEn Ha OXnaguTeny;

Tag = 16 °C + 36 °C — dpakTnyeckas Temneparypa oxnaxaarowen soabl, Bo3Bpalla-
€MOW B LIMKIT NOCNE OXNaKAEHUS,

T =10 °C = 25 °C — Temnepartypa atMoCepHOro Bo3ayxa rno MOKpOMy TEPMOMETY;

13,5 — 6asoBble 3kCniyaTaumoHHble 3aTtpatbl, MiH. py6./(TBT - roa), npu Temnepary-
pax, °C: T1 =32, Tog =22, Torp =22, T=14un T« = 37,5.

B cocTtaB 3KCnnyaTtaumMoHHbIX 3atpaT Ot BXOAAT amMOpTM3aUMOHHbIE OTYUCTIEHUS, pe-
MOHT, AOMOSHUTENbHBIN pacxod TOMMMBA, CTOUMOCTL 3MEKTPOSHEPrMN Ha NPUBOA LIMPKYNs-
LIMOHHBIX HACcCOCOB 1 onnary AoGasoyHoN Boabl. B dhopMyne NpuHATLI LieHbI, 4e/CTBOBaBLIVE
Ao 1992 ropa, NO3TOMy B COBPEMEHHbIX YCMOBUSX 3Ta popMyna MOXeT UCMonb3oBarbes
N1Wb ANA AeMOHCTpaUUn XxapakTepa 3aBUCUMOCTM 3KCTIyaTaLMOHHbIX M3AEPXeEK OT riybu-

Hbl OXaXKAEHUS LMPKYNSILMOHHON BOAbI.

PucyHok 6.1 — 3aBMCUMOCTb 3KCMITyaTalMOHHbIX 3aTpaT 3y OT koadduumeHTa
3(phEeKTMBHOCTY OXMaXKaeHUa BOAbI Temneparypbl KT. Temnepatypsl Tk n T21p, °C,
COOTBETCTBEHHO paBHbl: 1-45 1 29,5; 2—40 1 24,5; 3-37,51 22; 4-35119,5; 5-30n

14,5. ([21))

Ha pucyHke 6.2 npusegeHbl 0606LieHHbIe faHHble ([21]) MO OTHOCUTENBHON MpuBe-
AeHHolt ceBecToumMocTn oxnaxaeHus Bogsl B NMCO ¢ rpagrpHIMK PasninyHbIX KOHCTPYKLMIA B
38BMCMMOCTY OT MX NPOM3BOANTENBHOCTU. MOXHO 0BpaTuTL BHUMEHME Ha CyLlecTBeHHO 6o-
nee BbICOKylo ceBecTommocTb oxnaxaeHns B MCO ¢ paanaTopHeIMU rpaanpHAMM — B 2—
3 pasa no OTHOLLEHWUIO K BEHTUMALMOHHBIM 1 BallueHHbIM rpaavpHaM, Ha CyecTBeHHoe no-
BbILLEHVE ceBEeCTOMMOCTU OXNaXAESHNS NPY NPYMeHeH 06paboTKN LIMPKYNIALMOHHON BOAb!

peareHTamm.
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|- 5— ncnaputenibHble BEHTUIALUVNOHHbIE TPAAUPHU C NNIEHOYHLIM OPOCUTENEM U3

pa3NuyHbIX MaTepuasnos;
6-10 — ucnapuTenbHble BEHTUAALNOHHbIE TPaAUPHU C KanesbHbIM OpoCUTENEM U3
pa3NuyHbIX MaTtepuanos;

I'l- 13 — ucnapuTesnibHble BEHTUNALNOHHbIE GpbI3ranbHble rPaaupHu;

14 — KpbIWHAA BEHTUNATOPHAA rpagupHA C NJIEHOYHBIM OpOCUTENEM;

15 — ucnaputenbHble BEHTUAALMNOHHbIE TPaAMPHN C YH4EeTOM CTOMMOCTM, 06paboTkm
060pOTHOI BOAbI peareHTamMu, B OT/IMYME OT BCEX OCTa/IbHbIX;

16-17 — uncnapuTesibHble BEHTUNALNOHHbIE rpaaupHn Tuna CK;

18-20 — ncnapuTenbHble H6alleHHble rpagupHU C NIEHOYHbIM OpoCUTENEM U3
pasfinyHbIX MaTepunasnos;

21 — aTtMocepHble TpaaupHu;

22 — cyxve paguaTtopHble rpagupHu

PucyHok 6.2 — 3aBUCUMOCTb yAeNbHbIX NpUBEAEHHbIX 3aTpar OT pacxofa BoAbl Yepes

rpagmpHu

B [9] oTMeuaeTcsl, 4TO BaXHbIM aCMEKTOM MpPU pacyeTe 3aTpaT CUCTEM OXNTaXAeHus!, B
TOM 4ucMe 3aTpaT Ha MOAEPHM3aUMI0O U PEKOHCTPYKUMIO SIBMISIETCS CPaBHEHUE Mexay
Haya/lbHbIMU  MHBECTULIMOHHLIMK  3aTpaTtamv U WTOTOBbIMW  EXErofHbIMU  3aTpaTamu.
Ha npakTuke BbICOKME WHBECTWLMOHHbIE 3aTpaTbl MOMYT MPMBECTU Kak K 60/1ee HU3KUM 3KC-
NyaTauMoHHbIM M3AEPXKKAM, HO TakKe U K 60/1ee BbICOKUM €XEerofHbIM NMOCTOSHHBIM Pacxo-
[lamM, KOTopble MOTyT cTaTb HEMOCPeACTBEHHbLIM MPENSTCTBUEM AN MHBECTUUMIA. Ons ueneii
CpaBHEHMWs1 3aTpaTtbl Takke [OSKHbl ObiTb BblpaXeHbl B YAE/NbHbIX 3aTpartax Ha eavHuLy

Tennosoii npoussognTensHocTn MNCO (kBT nin MBT).
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CpaBHeHWs JOMmKHbI BCErAa Aenatbca A5 OAMHAKOBbIX SKCTNyaTaLUMOHHBIX YCNOBUIA
N NPOU3BOAUTENBHOCTU M OTHOCUTLCA Ha OTBeAEHHbIN MBT Tenna. CToMMOCTb TennooGmeH-
HMKOB CYLLECTBEHHO 3aBMCWUT OT KOHCTPYKLUM U MarepuarnoB TEnnooOMeEHHbIX MOBEPXHO-
cterr. OTMe4aeTcs, YTO crneumansHo NoaobpaHHbIe marepuarnsl, NOAXOAALLMNE ANA KOHKPET-
HbIX YCMOBWA 3KCMJyaTauuy, MOMyT 3HAUUTENbHO CHU3WTb 3KCMIyaTauMoHHbIE 3aTpaTbl U
06bEMbI UCMONb30BaHWA XMMUYECKMX peareHToB.

PacyeTHble exerofHble 3atparbl, UHBECTULMM U 3KCMIyaTaUuoHHbIe 3aTpaThbl Cylle-
CTBEHHO pasnunyarotcs. Ha H1X okasbiBaloT BnnsiHWE pasnuyHblie (akTopbl, Takme Kak o6bem
BozonoTpebnenms (NoanMTKK), LeHa n obbemel noTpebneHns sHeprun. Beibop martepuanos
AnA pa3nmuHbix anemeHToB MNCO Takke oka3biBaeT BIMSHUE Ha eXerogHble 3atparel. Ecnn
NMPUMEHEHO BO3AYLUHOE OXJT&XKAEHUE, TO BaKHA AOCTWKMMAs KOHEYHas Temreparypa npo-
Lecca u, Yem Hke Heobxoanmas KOHeYHas Temneparypa, Tem bonee JoporMMm cTaHoBUTCS
BO3JyLUHOE oxnaxaeHwe. [1ns BOAHOrO OXNaXAEHWUsI KOHEYHas AOCTWKUMas Temnepartypa
MeHee BaXKHa Ans OLeHOK CTOMMOCTHU, €CNN HET HEOBXOAUMOCTU B AOCTUXKEHUN HEBOMbLLNX
3HaYeHMSAX HEAOOXNaKAEHWNS.

B Tabnuvue 6.5 nokasaHbl gManasoHbl 3atpar pasnuuHbIX GONbLUMX MPOMbILLNEHHbIX
cuctem oxnaxgeHusa B ctpaHax EC. [laHHble nNokasbiBaroT, YTO 3KCMIyaTayMoHHbIE 3aTpaThl
MCO ¢ vcnapuTenbHeIMK rPaAMPHAMU BbILLIE, YEM AN BO3AYLUHOMO oxnaxaeHus. UHeectn-
LUMOHHbIe 3aTpaThl Bo3ayLwHblx MNCO, ¢ apyron CTopoHbl, 0ObIMHO BbIWE, Y€M ANA APYrMX CU-
cteM. Ha ocHoBe f@aHHBIX MOXHO MPUATK K 3aKIOYEHUIO, YTO OLIEHKA 3KOHOMWYECKMX MOKa-
3atenen MCO porrkHa BbINOMHATECA ANA KOKAOr0 KOHKPETHOro cnyyas. Heobxoaumo otme-
TUTB, YTO B Tabnuue 6.5 faHa oueHka Tonbko npaMbIx 3aTpat MCO, n He BkNOYaeT KOCBEH-
Hble 3aTpaTbl, CBfi3aHHble C TIyOWHOW OXNaXZEHWs TexHomormdeckoro obopyaoBaHUs.
O0B06LLEHHYHO CPaBHUTENBHYHO OLIEHKY KOCBEHHbIX 3aTpaT BbINOMHUTL 3aTPYAHUTENBHO U3-

3a ux CyLLleCTBeHHOI7I 3aBUCMMOCTU OT PasfINYHbIX XapakTepUCTUK oxnaxaaemMbiX NpoLeccoB.
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Tabnuya 6.42 — OueHka npambIx 3atpart, cBsizaHHbIX ¢ NCO (He Ans anekTpoctaHuymn, 1993—1995 roawl) ([9])

Obwywe ka-
CyMmapHble
O6opyaoBa- | nuTanbHble AmopTu3sa-
rogoBble 3a-
Hue, x 1000 | 3atpatbl x | Kan. 3aTpathkl 3aBW- | OkcnnyatauyuoHHble 3atpa- | uyus®* 1000
Tun NCO Tpathl, (Es-
(EBpo/MBT 1000 CAT OT Tbl X 1000 (EBpo/MBT Tenn) | (EBpo/MBT
po/MBrT
Tenn) (EBpo/MBT Tenn) B roa
Tenn)
Tenn)
MpsamoTouHasn 68-182
(mowyHocTe 0.2- 10 MBT Tenn) 34-91
(MowHocTb > 10 MBT Tenn)
o arnemMeHTam:
- TENnNooBMEHHMKN 2 68 (36-136) mMaTepuanos, MO- | 3Heprus 4,5-6,8
aenuv
-TpyOBI U T. N. 9,1-14 ANVHbI, MaTepua- | obpaboTka 0,5-1,8
nos BOAbI
- HacoChI 4,5-91 NPOM3BOAUTENb- | TEXHUYE- 2,7-77
HOCTH ckoe 06-
crnyxuea-
HneS
- 9,1-14 pasmeLleHns (Bo-
BoaocHabxe- [ocHabxe-
HWe/BoaooTBEAEHME HUe/BogooTBEAEHMU

e)
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Obwyme ka-

CymmapHbie
Ob6opyaosa- | nuTanbHble AmopTusa-
rogosble 3a-
Hue, x 1000 | 3aTpatbl X | Kan. 3atpatbl 3aBu- | JkcnnyaTauuoHHble 3atpa- | yus®* 1000
Tun MCO Tparsl, (EB-
(EBpo/MBT 1000 CAT OT Tbl X 1000 (EBpo/MBT Tenn) | (EBpo/MBT
po/MBT
Tenn) (EBpo/MBT Tenn) B roa
Tenn)
Tenn)
BCEIro 59-173 77-227 7,7-16 10-30 18—46
MpaAMoTOuHas ¢ NpoMexyTou- | 18-5023
HbIM KOHTYPOM OXNaXAeHWA (pononHu-
TenbHO)
BCEIO 100-269 |AONONHUTENBHBLIX 10-19 13-37 23-56
TennoobMeHHMKOB
O6opoTHas MNCO c ncnaputens-
HoW BalueHHOW rpagupHen
(moLwyHocTb 0.2—1 MBT) 59-136 jon. saTtpa- 6,3-22
Tbl
(mowHocTb > 1 MBT) 45-68 3Heprna 6,5-13
Nno snemMeHTam: obcnyxun- 2,3-9,1
BaHWe
- rpagupHs 18454 Moaenu obpaboTka 1,845
BOAbI
- TENOOOBMEHHMKN 36-136 Martepuana, Tuna
- Tpy6bl/HacocChI 14-23 mMarepvana
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Obwyme ka-
CymmapHbie
O6opyaoBa- | nuTanbHble AmopTusa-
rogosble 3a-
Hue, x 1000 | saTpatbl X | Kan. saTpatkl 3aBu- | QkcnnyarauyuoHHble 3atpa- | uyus®* 1000
Tun NCO Tparsl, (EB-
(EBpo/MBT 1000 CAT OT Tbl X 1000 (EBpo/MBT Tenn) | (EBpo/MBT
po/MBT
Tenn) (EBpo/MBT Tenn) B roa
Tenn)
Tenn)
BCEIo 68-203 89-266 19-41 11-35 30-76
O6opotHas MNCO ¢ ucnapu- 18-4523 3Heprus 9,3-16
TenbHOWN GalleHHOW rpagupHen | (AononHu- obcnyxu- 2,7-11
1 MPOMEXYTOYHBIM KOHTYPOM TeIbHO) BaHue
oxnaxgeHus obpaboTka 1,8-4,5
BOAbI
aon. 3aTpa- 6,3-22
Thl
BCEIO 86-255 112-331 20-43 14-43 34-86
BospywHasn pagunatopras NCO
npsmas (6e3 MPOMEXYTOHHOrO 3Heprusl 2,8-88
KOHTYpa OXnaxieHu1s) 1,4-54 +
obcnyxu-
BaHue 1,4—

3,45
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O6wue ka-

paTypbl oxnaxgae-

Hus

CymmMapHble
Ob6opyaoBa- | nuTanbHble AmopTusa-
rogoBble 3a-
Hue, x 1000 | 3atpatbl x | Kan. 3atpatbl 3aBu- | OkcnnyarauuoHHble 3atpa- | yua* 1000
Tun NCO Tparsl, (EB-
(EBpo/MBT 1000 CAT OT Tbl X 1000 (EBpo/MBT Tenn) | (EBpo/MBT
po/MBT
Tenn) (EBpo/MBT Tenn) B rog
Tenn)
Tenn)
BCEIro 81-220 105-288 |koHe4HOW Temne- 14-38 17-47
paTypbl oxnaxae-
Hns8
Henpsimasa MCO c npoMexyToy- | (AononHu- aHeprus
HbIM KOHTYPOM OXIaXXaeHNA TenbHo) 14— 3689+
4523 obcnyxu-
BaHwe 1,8—
54
BCEIO 95-266 123-351 |koHeuyHOW Temne- |(5,4-14,3 1646 21-60

Mpumeyanus k Tabnuue 6.5:

1 CM. TekcT.

2 3atpaTbl Ha AOMONHUTENBHBLIN TEMIOOOMEHHUK OnpefeneHbl C Y4eTOM Crefyowmx KO3adULUMEHTOB B 3aBUCUMOCTM OT MaTe-

pvana TennoobMeHHMKa:

cranb 1 cnnae (Cu/Ni) 1,5-5,0

crane ¢ nokpbitvem 1,3—1,7 megb 1,5-2
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Hepx.cTans 304/316 1,5-3 TutaH 1,7-2,5

3 3atparbl 3aBMCAT OT CTOMMOCTU TennOOBMEHHWKA, AOMOMHUTENBHLIX HACOCOB U TPYD; YacTo UCMOMbL3YIOTCA MAacTUHYaThle
TENNOOBMEHHUKMN.

4 3atpartbl [1CO ¢ nopgaeneHnem NapoBoro gakena NnpuHUMaroTcs ¢ koadpduupneHTom 2-2.5.

5 3arpatbl Ha o6cnyxueaHue 3,5 %; ans Bo3aywHbix MCO 1% — 1,5 %

6 MpepnonaraeTcs amopTnsauma B pasmepe 5 %, rogoeble NOCTOSHHbIE 3aTpaThl — NPUBM3nTeNbHO 13 % OT KanuTanbHbIX 3a-
Tpart.

7 Yuncno yacos pabotkl 8000 y/roa.

8 BepxHuii npeaen cToumocTy Npy oxnaxaeHnn 4o 30 °C; HKHAM npeaen — npuw oxnaxaeHnn Ao 60 °C.

9 [laHHbIX HeT.
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Pazgen 7. MepcnekTUBHbIE TEXHOMOMMU
7.1 Ucnonb3oBaHue rpagupeH Ans oTBeAeHUst AbIMOBbIX ra3oB

pagupHU C ecTeCcTBEHHOWN TArOM MOTYT MCMONb30BaTLCH AN OAHOBPEMEHHOrO OTBe-
LEHWS Tenna W ypaneHus AbIMOBbLIX [a30B 3HEProycraHoBoK. ['pagupHU MOryT UCMOSb3o-
BaTbCS TONLKO AN OTBEAEHWUS bIMOBBIX Fa30B C HU3KMM COAEPXKaHWEM TBEpAbIX YacTul v
OKCMAOB CEPbI, B MPOTMBHOM Cry4Yae oHv OyayT nogBepratbCsi MUHTEHCMBHOM 3P03MU U KUC-
NOTHOW Koppo3uun. MMosToMy AbIMOBbBIE rasbl OT CKUraHUs 30/10COAEPXKALLMX U Cepocoaep-
XKalMx TOMMMB JOITKHbI BbITb NPeABaAPUTENBHO OYMLLEHBI.

O6paasyroLmecs npu CKUraHn TonNnMea AbIMOBbLIE rasbl OYMLLAIOTCA OT 3011kl U Cepbl
W MO ra3ooTBOASILLEMY TPaKTy MOCTYNaloT B rasopacrnpefenutens, HaxoA[LWWNCs Has BOAO-
yrnoBuTeneM BHyTpU GalLeHHON UCNapuUTENbHOW rPagupHN, 1 Yepes Hanpasnslowme conna
pacnpefensitoTcs no GallHe rpagnpHu.

3a cyet Bonbluen TeMnepaTypbl U CKOPOCTU NOCTYNNEHNSA AbIMOBbLIX FA30B NO Cpas-
HEHMIO C MapoBO3AYLUHON CMECHHO CO34aETCH AONOMHUTENBHBLIA MKEKUMOHHBIN 3hhekT B
BawwHe rpagupHn. Mpn 3ToM 06bEM M CKOPOCTb BO3AyXa, NOCTYMNAaKoLero And OXNaxaeHns
BOAbI, 3HAYATENBHO BO3pPaCTaEeT, YTO NPU BCEX PaBHbIX MPOYMX YCNOBUSX MO3BONAET yBENU-
UYMTb rNyOuHy oxnaxzeHus. Kpome Toro, Bo3pactaeT CKOPOCTb MaporasoBO3JYLUHOW CMECU
Ha BbIXO4E W3 rpagupHN, YTO CMOCOBCTBYET YBENMYEHUIO BbICOTHI NOAbEMA dakena u ero
Bonee ahdekTMBHOMY paccenBaHuio B aTmocdepe.

OpraHu3aumns COBMECTHOrO yAarieHVsi NapoBO3AYLUHON (ANS McnaputenbHbIX rpagu-
peH) MM BO3AYLUHOW (ANS pagMaTopHbIX rpagupeH) CMEecU U AbIMOBbIX Fa30B MO3BOMSAKT
nonyynTb onpeeneHHble NONOXUTENbHbIE 3¢)¢)eKTbIZ

- YBEJMMYNTb o6beMbl AOoCTynneHnAa BO3ayxa B rpajgupHiO U NOBbICUTb MPOU3BOAN-
TEenNbHOCTb rpagupHy;

- 3KOHOMUTb SHEPrl Ha MOJOrpPeEB [AbIMOBbLIX FA30B MOCME MOKPOW CEPOOHMCTKM.
TemnepaTypa 4bIMOBbIX ra3oB Nocre MOKpoW cepooumncTku coctasnseT 45 °C — 60 °C;

- MONYYNTb SKOHOMMUIO KanuTasbHbIX 3aTpar U NNoajen 3a CYeT 0TKkasa OT CoopyXe-

HUS AbIMOBbIX TPYO.
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.« 1tLS w KoTenbHas yctaHOBKa
141.1tw
YcTraHoBKa
3neKTpo- fecynbypaumn
n CTATNYECKMI TOMOYHOrO rasa
apoBasi (FGD)
T{gﬁvma nbise-
*
m yNoBUTENb

liftP ~

PucyHok 7.1 — Cxema cOBMeCTHOro naporasoyganeHus Ha TOC

[na oTBefeHWs AbIMOBbLIX ra30B MOTYT MPUMEHSITLCSI HE TO/IbKO UCMapuTesibHbIE, HO 1
BO3/YLUHblE pafaMaTopHble FPaaUPHMW C €CTECTBEHHOWN TAroi. [Mpu 3TOM BHYTPEHHSAS nJo-
Wajb paanaTtopHoOl rpaaMpHN C eCTECTBEHHOW TAron MOXET 6biTb CBOGOAHA W NpUrogHa Ans
pasMeLleHnsi Ha Heil yCTaHOBKM CEPOOYUCTKU [bIMOBbIX a30B. Takoe KOMMOHOBOYHOE pe-
LeHNe obecneynBaeT 3KOHOMUIO MOMIE3HON MOLaAW, WCKIYaeT pacxodbl Ha CTPOUTElb-
CTBO AbIMOBbIX Tpy6, a Takxe WUCKIYaeT 06LLeCTPOUTENbHbIE 3aTpaThl NO YCTaHOBKE Ae-

cynbgypusaumn AbIMOBbIX ra3oB.

PucyHok 7.2 — CepoynaBfmBalol,as ycTaHOBKa, NOCTPOEHHAsS BHYTPU CyXoii

paavaTopHoli rpagupHu (rpagupHn Fennepa) ¢ eCTeCTBEHHOW TAroinY)

A TOC Martpa 200 MBT, BeHrpus.
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7.2 OTKpbITbIE TMOPUAHDbIE CUCTEMbI OXJIAXKAEHUA

TexHUyeckoe onucaHue

OTKpbITbIE MOKPOCYXUE UN TMBpULHLIE FPaaUPHN MPUMEHSIKOTCS NpU HeOBX0AMMOCTH
CHWKeHUs 06beMoB 6e3B03BPAaTHBIX NMOTEPL OXNaXAAIOLWEN BOAb! N YMEHbLUEHUS MHTEHCUB-
HOCTU NapoBoro dakena. ITn rpagmpHU NpeacTasnsAnT cobon KOMOMHALMIO BOHOW ncha-
pUTENBHOM N BO3AYLLUHOW pagunaTopHoOu rpagnpHu. [mbpuaHasa rpagmpHs MOXeT SKCnnyartu-
poBaTbCs Kak ucnapuTenbHas rpagupHsa U Kak KoMOUHMPOBaHHast MOKpPOCyxas rpaaupHs B
3aBUCUMOCTM OT TEMMNEpPATYPbI OKpYXatoLLen cpeabl.

HarpeTas oxnaxgatoLlas Boaa NpOXOAUT CHavana Yepesa Cyxoe oTAENeHWe rpaanpHm,
r4e YacTb Tenna LUMpKynsLMOHHOM BOAb! NepefaeTcs BO3AYLLHOMY MOTOKY, KOTOPbLIN 0BbIMHO
€03JaeTCA BEHTUNATOPOM. [ocne NPpOXOXAEHNA CyXoro OTAENEHNS rpagmpH1 BoAa JOMoS-
HUTEMBHO OXMaXAAaeTCs B MOKPOM OTAENEHNM, KOTOPOE (DYHKLIMOHUPYET TaK XKe, Kak OTKPbI-
Tas ucnapuTensHas rpagupHs. HarpeTbii BO3ayx 13 Cyxoro OTAENeHUss CMeLlMBaeTCs C na-
POM M3 MOKPOrO OTAEMNEHNSA B BEPXHEN YacTu rpaavipHuy, NMOHWKas, Takum obpasom, OTHOCH-
TenbHYHO BNaXXHOCTb BO3AyXa Nepes ero BbiNyckoM B aTMocdepy, YTO CHKaeT BEPOSTHOCTb
obpaszoBaHus napoBoro dakena Hag rpagupHen.

OnTummsauus BosnencTems rmubpuaHoON rpagmpHM Ha OKpYyKatoLLyo Cpefly OCyLLecTB-
nseTcs nytem nozbopa Aonv cyxon Tennonepegayu, Ytobebl yaoBNeTBOpUTL TPEGOBaHUAM K
WHTEHCUBHOCTM NapoBoro dakena npy ux Hanuyiuu. B Mokpom otaeneHun rpagupHn OTBO-

ANTCA OCHOBHadA 4YacCTb Tenna.
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PucyHok 7.3 — TMpuHUMnnanbHasa cxema OTKPbITON rubpuaHoi rpagupHu (Mpuvep

NPYMEHEHUs1 B 3/IEKTPOIHEpreTuke):

1 CmecuTenun cyxoro v BNaXHOro Bo3ayxa.

2 lWymonornotutens.

3 BeHTUNATOpbl CYyX0ro pexuma.

4 Tennoo6MEHHUKN CyXOro pexuma.

5 BogopacnpegenutenbHas cuctema, opocuTenb 415 MOKPOro pexumMa.
6 BEeHTUNATOPbLI MOKPOro pexuma.

7 KoHTYp oxnaxgzeHHolW Boabl Ana paboTbl rpagupHM B CYXOM pexume.
8 OCHOBHblE LMPKYIALNOHHbIE HACOCHI

9 KoHgeHcaTopbl TypOuHbI.

10 MNopgaya HarpeToi BOAbI B rpagypHIO B MOKPOM pexumMe ee paboThbl.
11 Mopaya HarpeToi BOAbl B rPafMPHIO B CYXOM pexume ee paboTbl.

12 BycTepHble Hacocbl rpagupHu.

XapakTepuCTUKM OTKPbITbIX TMOPUAHBIX FpajupeH:

- akcnayatayma MCO npu NOMHOM 1 YaCTUYHOW Harpyske Ans No6bIX MOLLHOCTEN;

- OX/TaXAatoLM areHTOM MOXET ObiTb TO/IbKO BOAQ,;

- NS 6onbLUel YacTh BPEMEHU 3KCM/lyaTauumu TpebyeTcsl NoANUTOYHas BOAa;

- TennoBas 3(PeKTMBHOCTb Takas Xe, Kak Uy MOKPbIX CNapUTeNbHbIX rpajupeH;

- YMeHblUeHne o06beMa NOAMUTOYHON BOAbI MO CPABHEHWIO C MCMApUTENbHbIMU Tpa-
OVpHAMY;

- YMeHbLLEeHNe 06Leil BbICOTbl (M3-3a BCMOMOraTesibHOro BEHTUNSATOPA) W CHWKEHME

WHTEHCMBHOCTN NapoBoOro cpaKena Nno CpaBHEHWUIO C UCNMAPUTENTbHbIMU TPaANPHAMMU,

262



NTC 20-2016

- MOXeT noTpeboBaTbCst YCTaHOBKa HU3KOLLYMHOrO 060pYA0BaHUS.

[nsa nosbiweHUst 3pPEeKTUBHOCTM rMOPULHOM rpafMpPHU MPUMEHSAOTCS:

- BEHTUMSATOPbI C NEPEMEHHOM CKOPOCTHIO BPaLLEHNS,

- perynupyroLLme yCTporucTBa Ha Bo3gyxo3abope;

- apmarypa Ha TpyGonposogax nojayn Bogbl K MOKPOMY U CyXOMY OTAENEHUAM;
- BarnacHble NnHUK;

- BycTepHble Hacoch! (AN cneumanbHeIX KOHCTPYKLMNA);

- CUCTeMa CMELLEHNS BNaXHOro U CyXoro Bo3ayxa.
KoHCTpyKumus rubpuaHomn rpagupHu

B HacToslee BpemMs B rMBpUAHBIX rpafupHAX NPUMEHSETCSA TOMNBKO NPUHYAUTENbHbIA
TUM TAMM C UCMOSb30BAHWEM BEHTUNATOPOB. MBpUAHas rpagvpHs OTNNYaeTCs OT OBbIMHON
OTKPbITON MOKPOW rpafivpHU TEM, YTO Y HEE eCTb CYX0€ U MOKPOE OTAENIeHNs], Kaxaoe ¢ cob-
CTBEHHOW CUCTEMOW Nojaqm Bo3fyxa U BeHTUnsTopamu. Betpeyatotes koMnakTHble rmbpua-
Hble TPaaVPHA C AYTbEBLIMU BEHTUIIATOPaMM UM COBPaHHbIE U3 TUMOBLIX AYEEK C BbITSK-
HbIMW BeHTUNATOpamu. OpocuTesNb, CUCTEMbI pacnpefeneHnsl BoAbl, Kanneynosutenu u
LLyMOMOfaBNeHNe NPUMEHSOTCA B 06oMx TUnax rpagupeH. Mokpocyxue rpagupHm ¢ npuHy-
AUTENBHOW TArOM OCHALLEHb! BHYTPEHHMMW CUCTEMaMM CMELLMBAaHUSI NMOTOKOB BIAXHOTO U

CyXOro BO3gyxa.
MpousBoaUTENLHOCTL OXNAXAEHUA

MBpuaHble CUCTEMBbI OXNaXAEHUs MOTyT MMETb NpakTudecKkyro mobyo npou3soan-
TenbHOCTb OT MeHee 1 ao 2500 MBT.

Skonoruueckue acnekTbl

OcHoBHoe oTnnune rubpruaHon rpagupH1 OT UcnapUTenbHON — cpaBHUTENBHO Gonee
HK3koe BogonoTpebneHune, o6bem NoANMTOYHON BOAbl A0 20 % MeHbLUE, YEM Y MOKPOW rpa-
LVPHW.

CyMmmapHoe rofoBoe noTpebrneHve sHepruv rmopuaHoOA BEHTUNATOPHOW rpaavpHen
MOXeT ObITb CHWKEHO A0 ypoBHA B 1,1-1,5 pa3a Hwxe, YeM Ansi CONOCTaBUMOW MO NPOU3BO-
AVNTENBHOCTU MOKPOW rpasMpHU C MPUHYAWUTENBHON TArOW, NpW 3TOM pacxof, Bo3ayxa novTtu
BABOE MPEBLILLAET Pacxoh BO3AyXa B UCMAPUTENBHOW BEHTUNSTOPHOW rpagnpHe. Paccmart-

pVBaKoTCA BO3MOXHOCTM CTPOMTENLCTBA MMOPUAHBLIX FPaaUpPeH C eCTECTBEHHOW TATON.
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O6nacTtb NPUMeHeHUs

PelleHne 0 npuMeHeHnn rubpuaHon rpagmpHU NPUHUMAETCSA MPU HanMunMmM MeCTHbIX
TpeboBaHNN NO OrPaHNYEHUIO BbICOTBI COOPYXEHUA N WMHTEHCMBHOCTWU MapoBoro dakena.
MaBecTHO Heckonbko NMCO ¢ rmbpuaHeiMm rpagupHAMKY, NPUMEHAEMBIX Ha 3NEKTPOCTaHLMAX
B lepmanum n BenukobputaHnm (B KOreHepaumOHHbIX YCTaHoBkax). Wx mncnonb3oBaHve
orpaHuM4eHo TemnepaTtypHbeIM MHTepBanam 25 °C — 55 °C, notomy 4TO Mpu TemnepaType
LIMPKYMSILMOHHOM BoAbl Bbilwe 55 °C HaumHaeT 6onee UHTEHCUBHO NMPOUCXOAWUTL Hakuneob-
pasoBaHue.

Mo ceepeHnsam u.sS. Energy Information Administration (EIA,
eia.gov/electricity/annual/xls/epa_09_03.xlIsx) B 2014 roay B CLUA Haxogunuce B aKkcnnyarta-
uam 5 MNCO ¢ rmapuaHbIMU rPagupHaAMK, KOTOpble OBCnyxuMBanu 3HeproreHepupyome
YCTaHOBKM 3neKkTpuyeckon moluHocTeto 1387 MBT (0,22 % OT CyMMapHOA YCTaHOBIEHHOW
anekTpuyeckon mowHoctn CLLA).

Kak npaeuno, rmbpupHeie cucteMsl TpebytoT Gonee BbICOKMX MHBECTULMOHHBIX 3a-
Tpat. 3atpatbl Ha NoAaBneHVe NapoBoro akena N3MEeHsIHOTCS B 3aBUCUMOCTU OT NPUMEHS-
eMOW cucTeMbl oxnaxaeHus. B [9] npvBeaeHsl cBeAeHNA O TOM, YTO MPWU OAMHAKOBOW 3-
hekTnBHOCTU oxnaxaenHusa ans NCO npouseogutensHocTeo 300 MBT(Tenn) 3atparthl Ha rn-
OpunaHyto yCTaHoBKY C nogaBneHnemM naposoro dakena npubnuantensHo B 2,5 pasa Bbiwwe,
4YeM Ha McnapuTenbHyo rpaaupHio. JononHuTenbHble 3aTpaThl 40STKHbI GbITb CKOMMEHCUPO-
BaHbl 3a CYET CHWKEHUS MU3EepXeK Ha BopgocHabxeHWe U NOBbILLEHUS 3KCMyaTaLMOHHON
MaHeBpeHHOCTU. ExkerogHble 3aTpathl Ha BoAy, Bkntodas ee obpaboTky (obecconusaHune) u
3NEKTPOSHEPINIO, MOTYT B HEKOTOPbIX Crydanax MOryT cOcTaBnaTb npumepHo 10 % exerog-

HbIX 3KCMyaTauMOHHbIX 3aTpaTt Ha CUCTEeMY OXNaxkKaeHusa.
7.3 A6copbuMoHHbIe TensIoBble HACOChI

A6copbumoHHble GpomMmncTo-nuTUEBBLIE Tennosble Hacockl (ABTH) npumeHsitoTca ans
YTUNU3aLMN HU3KOMOTEHLMANbHOrO Tenna, OTBOAWMOrO OT TeXHOMorMveckoro obopynosa-
HUS, BMECTO ero cbpoca B okpyxatowwyto cpeay. NpumeneHne ABTH noasonsieT npegoTtepa-
TUTb COPOC HU3KOMOTEHLUMANBHOTO TeNna OT CUCTEM OXNaXAEHUs1 B OKPYXKaloLLyto cpeay 3a
CYET MOBLILWEHNS €ro TEMNEPAaTyPHOro YpPOBHA W MONE3HOrO WCMONb3OBAHWA AN Uenen
OTONMEHNS, ropsYEro BogoCHAGKEHNSA, TEXHONOMMYECKUX Lienen.

Ina pabotel ABTH Heobxoanm NCTOYHMK BBIKOTEMMNEPATYPHOrO Tenna (MCronb3yTcst
nap, ropsiyas Boaa, ropsiuun ras), KoTopbi UCNOMb3YeTCA ANA MONyYEeHWUA TeNNoTbl OT HAU3-

KOTemMnepartypHoOro UCToYHMKa U NOBbIWEHWA 3a CYeT 3TOro TemMnepaTypbl HarpeBaeMon
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cpegbl Ha 30 °C — 60 °C Bblwe Temneparypbl HU3KOTEMMEPATYPHOro UCTOYHMKA. Tenno Ha
BbIXOZe W3 TEMJIOBOr0 Hacoca CKnagbiBaeTca U3 Temnsaa, NoJsly4eHHOro OoT HW3KoTemnepartyp-
HOr0 MCTOYHMKA, W Tenna, Nosy4YeHHOro OT BbICOKOTEMNEpPaTypPHOro UCToYHMKa. O6beM Ten-
na Ha Bbixoge ABTH Bcerga Bbiwe o6bemMa Tenna, nosly4eHHoOro oT BbICOKOTEMNEpaTypHOro
nuctouyHnka. Ha 1 MBT-4 3aHepruu, notpebnsieMoil OT BbICOKOTEMNepaTypHOro WCTOYHMKA,
MoOXeT 6bITb nonyyeHo okono 1,7-1,8 MBT u Tenna. ABTH mMoxeT HarpesaTb BOAy [0

90 °C-10°C.

PvicyHok 7.4 — TpuHUMnasibHasi Cxema MUCnosb30BaHnst HU3KONOTEHLUMaIbHOro Tenia
C npumeHeHnem ABTH

EAvHWYHAA BbiIxogHas TensoBas MOLWHOCTb coBpeMeHHbix ABTH coctaBnsetr 1-
60 MBT. metoTcs npuMepbl BHegpeHus Ha TOC ycTaHOBOK yTWAM3aLMU HU3KONOTEHUMaNb-
HOro Tensa C CyMMapHOW YCTaHOB/IEHHOWN BbIXOAHOW TENM0BOW MOLHOCTbIO A0 310 MBT,
obopygoBaHHbix ABTH ¢ egnHn4yHOl MowHOCTb0 20-40 MBT.

Mpumep ucnonb3oBanns ABTH Ha TOC (Kutaid): T3AL, B yeTbipbMsA TypbUHamMu no
330 MBT 3/1€KTpUYEeCcKoli MOLLHOCTW, OCYLLECTBAsAMA LEHTpann3oBaHHOe TensiocHabxeHue
XWUnbs obuiel nnowagbo 45 MaH. M2. B CBA3WM C BBOAOM HOBOTO XW/I0r0 MuKpopaioHa BO3-
HWKNa NoTpebHOCTb B YBENIMYEHUN MOLLHOCTU TennocHabxeHus. BbinosHeHa ycTaHOBKa Ha
o6bekTe BocbMM ABTH TensoBoli MOLWHOCTEIO NOo 39 MBT kaxblli C OTGOPOM HU3KOMOTEH-
LuuasnbHOro Tenna oT rpagupeH. MNpu coxpaHeHun o6bLeMOB oT60pa napa oT TypouH nonyye-
Ha AonosHuTeNbHas TenaoBas MowHocTb 310 MBT. B pesynbTaTe peanvs3auum npoekta 3a
cyeT npefoTBpalleHns cxuraHns 51 Tbic. T/roh, yrna nonyyvyeH nNpupoaooXpaHHblii adhdekT B
BMAE npefoTBpalleHns BbIGPOCOB NapHUKOBbLIX rasoB 2132 T/rod, CEPHUCTOro aHrugpuga

286 T/rog, okcnaos asota 397 1/rof, cCHUXeHWe notepb BoAbl B MCO 216 1/rog.
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PuncyHok 7.5 — TNpumep npumeHeHns ABTH Ha mMmycopocxuratenbHoit T3 Ll 8)

B kayecTtBe HepocTtatkoB ABTH oTMeualoT OTHOCUTENIbHO HEBbLICOKME MapaMeTpbl Bbl-
XOOHOTO Tensa u ypoBeHb 3HEpProapeKTBHOCTA, BbICOKYHD METas/IOEMKOCTb U Kanutasb-
Hble 3arpaTbl. JKOHOMMYeckass 3aP(PEeKTUBHOCTb WX BHELPEHUA CYLWECTBEHHO 3aBWUCUT OT
YPOBHS LieH Ha OTnyckaemoe Tenso, NpoAo/MKUTENbHOCTN paboTbl 060pyAOBaHMA B TeUeHue

rofia, CTOMMOCTM MUCMOJ/Ib3YyEMOTO BbICOKOTEMMEpaTypHOro Tenna.

7.4 Be3peareHTHbI KaTannTmyeckunii metog 60pb6ObLI C
6uoobpactaHuamm MNMCO

Hemeukass komnaHuss Aqua-Mol GmbH cooblwiaeT 0 co3gaHun NepcnekTMBHON TEXHO-
florMn KatannTMyeckon 6espeareHTHON 60pbObI ¢ BroobpacTaHAMK B cUCTEMAax 060POTHO-
ro BOLOCHAOXEHWS, OXNaXAeHus, ropsavero BOAOCHAOXEHWUs, BOAOMOATOTOBKW, KOHAMLMO-
HUpoBaHus M T. N. aqua®LIK. MpumeHeHne TexHonornn aqua®LIK He TpebyeT BBEAEHUS HU-
Kakmx peareHToB. [puHUMnN ee paboTbl OCHOBaH Ha o06pa3oBaHuM KoMmMnekca Fe2~
rmapokKcuaa Ha MNOBEPXHOCTU HAaHOCTPYKTYPMPOBAHHOIO KUC/IOPOACOAepXallero cniasa
(Nano-structured Alloy — NOA) nopg aelictBuem Buaumoro ceeta. NOA npeacTaBnsieT coboit
TOHYaliwyto conery n3 cnnasa Ni-Cr-Fe co cneumnanbHbIM 06pa3oM akTVBU3MPOBAHHOW Mo-
BEPXHOCTbIO, Ha KOTOPOI NpoucxoAuT obpasosallne LNNOBUAHBIX CTPYKTYP, COCTOSLLUMX U3
Me2+Fe(lll) nnn Me3+Fe(ll) ceszeil.

8)8 ABTH MowHoOCTbO 60 MBT pa6oTalT Ha nmMape HW3KOTO0 AaBNeHWSA W Harpesalw T BOoAY A0

85°C («Amager Bakke Waste-to-Energy Plant», KoneHrareH, flaHunsa)
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WNoHbl Fe(ll) nmetoT Ha BHELLHEN 3nNEKTPOHHOW 0BOMoYKe HEMapHbIN 3NEKTPOH, NOSTO-
MYy OHW MOryT BCTynaTtb B obpatumblie (T. . 6e3 n3aMeHeHus 3apsaa) peakumm ¢ ApyruMm He-
napHbIMX 3NEKTPOHaMK, Hanpumep, Kucrnopoaom. MNMoMMMO LIMMOBUAHBIX CTPYKTYP Ha no-
BepxHocT, NOA-NNEHKkM NMEIOT AeNOKanManpoBaHHble d-3reKTPOHbl B OCHOBHOW MeTaniv-
yeckon 4actu. [lpyu B3aMMOAENCTBUM BOAbI C AENOKANM3NPOBaHHbIMK  d-3M1eKTpoHamMu
NOA-nneHok obpasyeTcs He3HauUUTENBbHOE KONMMYECTBO BOAOPOAA.

MopnobHble CBSASM  akTMBM3MPYIOTCS NOA  BO3AEWCTBUMEM  BUMAWMOrO  CBeTa.
M3 HeHacbILLEHHbIX XUPHBIX KMCMOT BO BHELLHEN 060noyke cBOGOAHLIX GakTepun 1 akTusu-
POBaHHbIX PYNMN MMAPOKCUIBbHBIX pagukanos obpasylotca 6uoTeHsnabl, cnocobHele oTae-
NSTh CyLLEeCTBYOLWMI Brocnon (BuonneHky) Bo BCEN CUCTEME.

B coctae o6opyaoBaHUS BXOASIT AUeiika C HepacxoayeMbiM KaTtannsaTopoM (BO3MOX-
HO VICMOMNHEHNE B HEPXKABEIOLLEM KOPMYCe B 3aBUCMMOCTU OT NapaMeTpoB CUCTEMBI) U pene
yrnpaBeneH1sa TaiMepoM oceelleHns. MecTo yCTaHOBKM AYeNKU C KaTanu3aTopoM onpepens-
€TCsl B 3aBMCUMOCTU OT CyLLECTBYIOLLIEA TEXHOMOrM4eckon cxembl. MoHTax oBopyaosaHus
MOXET ObITb OCYLLECTBIIEH CUMNamMu npeanpusaTus 6es octaHOBKM TexHonorndeckoro obopy-
LOBaHWS.

OcHoBHbIMW NpenMyLiecTBaMn TexHonorun aqua®LIK nepep cywiecTByoWMMI CMO-
cobamn BroumaHom 06paboTkm ABMSAOTCS:

- CHIDKEHME 3KCMNyaTaumoHHbIX 3aTpar B CpaBHEHUM C 06paboTKOM KnaccuyecKkumm
MeToAamu (3aTpaTbl Ha peareHTbl, UX TPAHCNOPTUPOBKY 1 XpaHeHue). HeT HeobxoaumocTu B
MOKYMKe AOPOroCTOSLLUX peareHToB.;

- CHWKEHWe Tpyao3saTpar Ha obecreyeHne npouecca NoAroToBkn n 06paboTku BoAbI;

- CHWDKEHME HEraTMBHOMO BITMSIHUSI HA OKPYXKAIOLLYHO Cpeay 3a CHET NOMHOro UCKIoYe-
HUS MPUMEHEHNST BUOLIMAHBIX PEAreHTOB.

3aTtpaTbl Ha NPUMEHEHUE TEXHOMOMUM BKITKOYAKT NPaKTUYECKM TOMBbKO KanuTanbHble
3aTparbl Ha npuobpeTeHve obopyaoBaHUA. JKCNnyaTalMOHHbIE 3aTpaThl BKNHOYAOT nnarty
3a 3NEeKTPO3HEPruo ANs ocBeLleHUs katanuaatopa. MNoTpebnsemas MOLWHOCTL cocTaBnseT
npumepHo 10 BT npw npy npogorpkutensHocTy paboTel 10-12 u/cyT.

Coobujaetcs 06 ycnewHoM npuUMeHeHUM TexHonorum aqua®LIK Ha yronbHon
TOLKNG Rostock B 'epmaHun. TexHonorns npumeHeHa ans o6paboTkn NoanUTOYHON BOAbI
(1500 M3/u) ons OBOPOTHOM CUCTEMbI OXSIKASHNS C UCNAPUTENBHBLIMU MPAAUPHAMU Ha MOp-
CKOM BOAe (MCTOYHMK BopgocHabxeHns — banTuiickoe mope). ECTb nonoxutensHble npyme-
pbl BHEAPEHWS AaHHON 6e3peareHTHOM TEXHONOTMU Ha POCCUNCKMX HEMPOMBILSIEHHBIX 06b-
ekTax (cuctema ropsidero BogocHabxeHus, nnaeBaTtenbHbi 6acceliH, cucTema KOHLULIMOHU-

poBaHusa 1 ap.).
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PucyHok 7.6 — Mogynu ¢ katanm3aTopoM TexHonornm aqua®LIK (cnpasa — B
KOPMYCHOM WCTMOJTHEHUW /151 CUCTEMbI TOPSAYEro BOAOCHAOXEHWS)

3akunTeNIbHbIE MO/IOXEHNA

OpraHuzauus pa6oTbl Hag CNPaBoOYHMKOM

CnpaBoyHuk HAT MCO pa3paboTaH TeXHUYEcCKoW paboueit rpynnoit «MpombieH-
Hble cucTembl oxnaxaeHusa» (TP 20), cocTaB KOTOpPOV yTBEPXAEH Npuka3oM PoccTaHgapTa
oT 04 mapta 2016 r. Ne 235 «O co3gaHum TexHuveckoin paboueit rpynnbl «MpOMbILLIIEHHbIE
CUCTEMbI oXxnaxaeHus» (B pegakummn npukasa ot 18 uons 2016 r. Ne 1047). B coctaB TPI" 20
Obl/IN BK/IOYEHBbI NPEACTaBUTENN CEKTOPOB MPOMbILWIEHHOCTH, NpumeHsawmx MNCO (B ToM
yncne 3HepreTvikv, MEeTasIyprum, XMMUYECKON MPOMbILIIEHHOCTU, MULLEBO NMPOMBbILLIEHHO-
CTW, MPOW3BOACTBA MUHEPa/IbHbIX YA0OPEHWA, Lennion03Ho-6yMaxHON MPOMbILLAEHHOCTH),
MPOMBILL/IEHHbIX O6LLECTBEHHbIX accounauuii, rocyaapCTBEHHbIX GHOMKETHbIX OpraHm3aumi,
NPOEKTHbIX W Hay4YHbIX OpraHv3auuii, rocyfapCTBEHHbIX OpraHoB ynpasieHusi. B coctase
TPI 20 6b1AK B 4OCTATOYHOM Mepe npefAcTaB/ieHbl BCe 3aMHTepecOoBaHHble CTOPOHbI, 3a WC-
KtOYEHNeM, BO3MOXHO, OOLLECTBEHHBIX MPUPOAOOXPAHHbLIX OpraHu3aumii, a Takxke NponsBo-
avtenei n noctaslwmkos MCO. MNepeyeHb opraHu3aumii, NpeacTaBUTeNn KOTOPbIX NPUHUMA-
v yyacTve B pa3paboTke HacCTOALEro cnpasoyHuka HAT, npusedeH B NPeauc/ioBum.

B xofe noparotoBky HacToswero cnpaBovyHuka HAT Obi1o nNpoBedeHO Tpu 3acefaHus
TPI" 20, Ha KOTOpbIX 06CYXAaNnCb BONPOCHI OpraHn3aLoHHble BONPOCHI pa3paboTku, CTPYykK-
TYpbl 1 cogepxaHua cnpasoyHunka HAT.

Ha yctaHoBouHOM 3acefaHun TPl 20 (24 mapTa 2016 r.) 6bAM paccMOTPEeHbl U CO-
rnacoBaHbl MPOeKTbl rpacdvka pas3paboTkM, 06/1acTV NPUMEHEHUS U CTPYKTYpbl, LWabnoHa

[na c6opa AaHHbIX, HeO6X0ANUMbIX AN Pa3pPaboTKM HACTOALLEero cnpaBoyHuka HAT.
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Ha BTopom 3acepaHum (8 nona 2016 r.) Bbinv paccMoTpeHbl U 0BCyAeHbl NPOeKTbI
pasfenos HacTosLlero cnpasoyHuka HAT, npeanoxeHns no nepeynto HAT MNCO.

Ha ntorosom Tpetbem 3acefaHum (31 oktabpsa 2016 r.) Obinm paccMOTPeHbl pesynb-
Tatbl NyGnNM4YHOro obCyaeHNs NPoeKTa HacTosALWero cnpasoyHuka HAOT u ero akcnepTu3el B
TEXHUYECKOM KOMUTETE Mo cTaHzapTuaaummn 113 «Hamnyulumne 4oCTynHbIE TEXHONOMNY.

OcHosHol obmeH unHopmauveln, nHdpopmuposarHue udneHoB TP 20, obcyxaeHue
MPOEKTOB, 3aMeYaHUi U NPesnoXeHW No CoAepPXaHuo HacToswero cnpasodHuka HAT, ro-
nocoeaHue YneHos TPIM 20 6b1n0 opraHn3oBaHo Yepes MHGopMaLMOoHHYo nnatdopmy Biopo
HAT.

UcTouHmnku nHdpopmaumm

B ka4yecTBe OCHOBHbLIX UCTOYHVKOB WCXOAHOW WHGOPMaumn npyu hopMMpoBaHUM Co-
AepxaHus HacTosiwero cnpasoyHmka HOT ncnons3osanuce:

- pe3ynbTarkl onpoca npeanpuatun Poccuinckon depepauyum;

- obuumanbHele CTAaTUCTUYECKNE CBEAEHWNS, OMyOnMKOBaHHBIE B OTKPLITbIX UCTOYHU-
Kax;

- nyBnukauum, TeXHUYeckas nureparypa, CnpaBoOYHUKY,

- HOPMaTuBHbIE NPaBOBbLIE N HOPMATUBHO-TEXHUYECKNE AOKYMEHTbI;

- eBponenckni cnpasoyHk HAT «[MpoMbiwneHHsie cucteMbl oxnaxaeHus» (Refer-
ence Document on the application of Best Available Techniques to Industrial Cooling Sys-
tems).

C uyenbto cbopa csegeHnn o MCO, npumeHaemMbix B Poccun, Ux xapakTepucTukax,
Obin paspaboTaH wabnoH ana cbopa gaHHbIX. B coOOTBETCTBUM C HOPMAaTMBHBIMUA JOKYMEH-
Tamn ngeHtudpmkaums HOT gomkHa BeINOMHATECA HA OCHOBE KOMMMEKCHOro aHanusa npu-
MEHSIEMbIX TEXHOMNOMUIA, C YY4ETOM UX XapaKTEPUCTUK N3 pasnuyHbIx obnacren, B TOM yucre:

- cBepeHust o0 nponssoautensHocTU MNCO 1 xapakTepUCTUKN KOHCTPYKLMK, NpUHLMNax
AencTBus;

- cBeAeHUA O NOTPEONEeHUN 3HEPTUY, NPUMEHAEMbIE MEPbl CHIMKEHUS 3HepronoTped-
nenHus, nx apdeKTMBHOCTb, CTOMMOCTb, MEPUOS BHEAPEHUS,

- ypoBHM Bo3gevncTeu MCO Ha okpyxalowwyo cpeady, Mepbl NO CHWKEHUIO BO3EW-
CTBUN, X 3 DEKTUBHOCTL, CTOMMOCTb, NEPUOS, BHEAPEHUS;

- ypoBHM noTtpebnenusa NCO npupoaHbIX PecypcoB, NPUMEHAEMbIE MePbl NO CHUXE-

HUIO NOTpeBneHus, nx ahPEKTUBHOCTb, CTOMMOCTb, NEPUOA BHEAPEHMS.
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MepeueHb Bo3MOXHbIX BosgencTammn MNCO Ha okpyxatoLyto cpeny Bein onpeaeneH Ha
OCHOBaHUN NUTEPAaTYPHbIX AaHHbLIX, a Takke esponenckoro crnpaBodHvka HAT «[Mpombi-
TNEHHBIE CUCTEMbI OXJTAXLEHNSAY.

LLIabnoHoM onpocHOW aHkeTbl npeaycMaTtpueancs coop oBLUIMPHOrO KOMMeKca cee-
AEeHNIA, HeobxoaMMbIX Ans naeHtudmkaumm HOT MCO, crpynnupoBaHHbIX B 22 OpMbl:

- O6wwme cBeaeHMA 0 NPON3BOACTBEHHOM 06beKTe;

- O6LYMe XapaKTEPUCTUKN CUCTEMbI OXMaXAEHUS,

- MoTpebneHne sHeprnm CUCTEMOWN OXNaKLEHUS;

- BoaHbi 6anaHc cuctembl oxnaxaenunsa B 2013—2015 ropax;

- CBepeHuns 0 meTogax obpaboTkn oxnaxgatolwen Boabl;

- CBpochI 3arpssHAOLLMX BELLECTB B OKpyxatoLLyto cpeay B 2013-2015 ropax;

- Ywep6 sogHbIM Bropecypcam;

- Bbibpochkl BpeaHbIx (3arpssHArOLWMX) BELLECTB B aTMOCHepy OT CUCTEeMbl oxnaxje-
Hua B 2013-2015 ropax;

- LLlym cuctembl oxnaxaeHus,

- ABapuu cuctemsl oxnaxaerusa B 2013-2015 ropax;

- BnunsiHMe cUCTEMbI OXNaXaeHWs Ha COCTOSIHUE BOAb! BOAHLIX OOBLEKTOB B KOHTPOMb-
HbIX CTBOpaXx (B T. 4. TemMneparypa);

- Bnunsaxue cucrem oxnaxaeHus Ha Ka4ecTBO aTMOCEpPHOro BO3ayxa;

- O6eM NPoM3BOACTBEHHOIO KOHTPOSSA CUCTEM OXIaXAEHUS;

- MapoBow dakern;

- CaHvTapHble nokasaTenu BoAbl CACTEM OXNaXKAEHUS;

- Ceegenmnsa 06 obpasoBaHuM 1 obpalleHnn ¢ oTxoaammn, CBSA3aHHbIMU C cUCTEMaMn
OXNaXAEHUS;

- MHBecTMUMOHHBIE 3aTpaThl HA CTPOUTENLCTBO, PEKOHCTPYKLMIO, MOAEPHU3ALNIO CU-
CTeMbI OXNAKAEHUS;

- 3atpatbl Ha peMOHT 1 TexHUYeckoe obcnyxmBaHue,;

- OkcnnyatayuoHHble 3atpatel B 2013-2015 ropax;

- KOHCTPYKTMBHbIE U MPOEKTHbIE TEXHUYECKUE XapaKTEPUCTMKL UCNapuUTenbHbIX,
KEKUMOHHBIX U TMOPUAHBIX TPaanPEH:;

- KOHCTPYKTUBHbIE 1 MPOEKTHbIE XapaKTePUCTUKM CyXUX rpagupeH, BO3AyLUHbIX oxna-
AUTEnen U KOH4EHCATOPOB;

- KOHCTPYKTMBHBIE 1 MPOEKTHbIE XapaKTePUCTUKM NPYAOB-OXIaAuTeENeNn U BOAOXPaHU-

JVL-oxnaguTenen.
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Kpome Toro, B LIensix CHWDKEHWS TPYA03aTpaT Ha 3anonHeHne opm 1 yHUrKaLmm mx
cofepaHus, B COCTaB OMpPOCHOro WabnoHa 6bina BKMYeHa KpaTkas MHCTPYKLMA No 3anon-
HeHno hopm 1 9 cnpaBoYHbIX HOPM:

- MepeyeHb obnacren npumenenns HAT (pacnopsikeHne Mpaeutensctea Poccuiickon
depnepauum ot 24 pekabps 2014 r. Ne 2674-p (pea. ot 30 aekabpa 2015 r.));

- MepeyeHb 3B aTMocdepHOro Bo3ayxa, B OTHOLIEHWN KOTOPbIX MPUMEHSHOTCA Mepbl
rocperynuposaHuns (B COOTBETCTBUM C pacnopsbkeHnem MNpaeutensctea Poccuiickon depe-
pauuu ot 8 niona 2015 r. Ne 1316-p);

- MepeyeHb 3B BOAHbIX OOBEKTOB, B OTHOLLEHUWN KOTOPbIX NPUMEHSIOTCA Mepbl rocpe-
rynupoBaHus (B COOTBETCTBUM C pacnopskeHnem lMNpasutensctBa Poccuiickon ®eaepaumn
oT 8 utons 2015 r. Ne 1316-p, pasgen Il);

- epeyeHb 3B nous, B OTHOLLEHWN KOTOPbLIX MPUMEHSIIOTCH MEpbI rocperynMpoBaHuns
(B cooTtBetcTBUM C pacnopskeHnem [lMpasutensctea Poccuiicko degepaumm o 8 nona
2015 r. Ne 1316-p, pazgen lll);

- YHUMDULMPOBaHHbIA NepeyeHb CTaTel 3aTpar Ha CUCTEMbI OXNaXAEHNS;

- O6Lepoccuincknin knaccmdukaTop BUAOB SKOHOMUYECKOW aeatensHoctn (OKB3/2)
OK 029—2014 (KAEC Pea. 2), yT8. npukasom PoccraHaapta ot 31 sHeapa 2014 r. Ne 14-ct
(pen. ot 10 Hoabpsa 2015 T.);

- ObLepoceuninckmnin knaccudmkaTop ocHOBHbIX doHaos OK 013—2014 (CHC 2008),
yTBepXAeH npukasom PocctaHaapTa oT 12 aekabps 2014 r. Ne 2018-c;

- ObLepoccumncknin knaccudmkaTop NPoAYKLMM NO BUAAM 3KOHOMMYECKON AesATenb-
Hoctu (OKMA2) OK 034—2014 (KMEC 2008), ytB. npukasoMm PoccraHgapta ot 31 saHBaps
2014 r. Ne 14-cT (peqn. ot 10 HosGpsA 2015 T.);

- ObLepoccuinckmnin knaccudmkaTop 06bEKTOB afMUHUCTPaTUBHO-TEPPUTOPUANEHOIO
Aenenvs (Mocranosnenne MNoccrangapta Pocenm ot 31 urons 1995 r. Ne 413).

O6wee konunuyectso copm B wabnoHe coctaeuno 34. AHkeTa Gbina ogobpeHa une-
Hamu TPT 20 nytem ronocoBanusa Ha MHdopmMaLmoHHoM nopTtane bropo HAT.

C uenbto ynpolieHus oBpaboTkn KM KOHCONMMAALMM AaHHbIX U3 OMPOCHbLIX LWaGnoHoB
Obina paspaboTaHa nporpaMMa Ans asToMaTiaannm ST NPoLEeCcCoB.

OnpocHble WwabnoHsl Beinn pasocnaHsl B agpeca okono 1000 npoMbILLeHHbIX npea-
MPUSTUI PasNYHbIX CEKTOPOB 3KOHOMMKM, BXOASALMX B 06nacTe NPUMEHEHUs HacTOALLEro
cnpaeoyHmka HAT. bbinn nonyyeHsl 3anonHeHHble wabnoHel no 50 MCO, B ocHoBHOM,
YCTaHOBJEHHbIX Ha FTEHEPUPYHOLLMX SHEProOOBbEKTAX.

B npouecce aHanmaa 6bin chopmMupoBaH nepeveHs TexHonoruii MCO, nprMeHsemMbIx

B Poccuiickon ®epepaummn, n Bce NCO Bbinn knaccudbuumposaHsl MO TMNaM TEXHOMOTUIA.
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3artemM Anga kaxaoro U3 Tuna TexHonorMn Obinu onpegeneHsl cpeaHue nokasarenu noTped-
NEeHUs pecypcoB (BOALI, 3NEKTPOSHEPTUN) U BO3AEUCTBUIN HA OKPY>KAIOLLLYHO Cpeay.

B oTHOLWEHNM HEKOTOPLIX BO3AEUCTBUN HU OAHA U3 OpraHM3auui He coobLumna Huka-
KVUX CBELLEHWI, B TOM YMCIE B OTHOLUEHUM:

- BbIGPOCOB 3arpsIsHSIOWMX BELWECTB B aTMocdepy M HebnaronpusTHOro BO3AENCTBUS
Ha Ka4ecTBO aTMOC(hEPHOro Bo3ayxa,;

- Hanu4uuo nNpobneM, cBA3aHHbLIX ¢ 06pasoBaHMeM NapoBoro gakena ncnapuTernbHbIX
rpagvpeH nnu BOA0EMOB-OXnaguTenen,

- aeapui NCO c HebnaronpuATHLIMK SKONOMMYECKUMU NOCNEACTBUSIMMY;

- npobnemam, cea3aHHbIM ¢ passutem B NCO GonesHeTBOPHLIX MUKPOOPraHN3MOB;

- HANUYUS CyLLECTBEHHbIX 0OBbEMOB 00pasoBaHMa OTXOAOB, CBA3AHHLIX C 3KCMnyaTa-
unen Nco.

Ha ocHoBaHUM nony4eHHON MHdopMauum 3Tv Bo3aencTsna Obinv nNpusHaHbl HesHa-
yimMbiMn ans Beex Tunoe MNCO, 3a nckntoveHneM noteHumansHoro yuiepba ot yteyek oxna-
XAaeMbIX 3KOMOMMYECKU ONacHbIX BewecTB. HecMoOTps Ha OTCyTCTBME CBEAEHMIN O Takux
aBapusax AaHHbIN acnekT Obin Npu3HaH 3HauMbiM. YneHbl TP 20 nocuntanu, 4to OTCYT-
CTBME CBEAEHUN O TaKMX aBapuaX MOXET ObiTb CBA3aHO C UX HU3KOW BEPOATHOCTbIO. Tem
HE MeHee, 3HaYMTEnNbHbIN NOTEHUMArbHBIN yLepb OT Takux aBapuii He NO3BONSAET MpeHe-

Bpeyb pUckamMmn NX BO3HUKHOBEHMUSI.
PekomeHAaLMK Mo NPMMEHEeHUI0 crpaBoYHMKA

Mo mHeHuto akcneptoB TPI 20 uHgopmauma HAT MNCO, BknioyeHHass B HACTOALWMA
cnpaeoyHuk HAT, ByneT npumeHaTbCS crnegyowmm obpasom:

- MPUMEHSTLCA XO3ANCTBYHOLLMMM CyGbeKTamMM U MPOEKTHLIMW OpraHvM3auusMmn npu
aHanuse n Bbibope TEXHUYECKUX PELUEHWUIA NPU MPOEKTUPOBaHWM HOBbIX M PEKOHCTPYKLN
LENCTBYHOLLMX MPOU3BOACTBEHHbIX 0OBLEKTOB, BbIOOpEe METOAOB 3KCMyaTaumn U TeXHUYe-
ckoro obcnyxueanus aencraeyromx MCO;

- MCMOMb30BaThCs CyObEeKTamMn SKOHOMWYECKON AEATENBHOCTU Npy POPMUPOBaHUN
nporpaMM MOBbLILLEHUS SKOOTMYECKON 3PEKTUBHOCTY, B TOM YMCNE, MPOrpamMM, BKIOYae-
MbIX B COCTaB KOMIMIIEKCHbBIX SKONOMMHYECKMX paspeLleHnii;

- ByayT yuutbiBaThCs CybbekTamm SKOHOMUYECKON AEATENbHOCTM U rocyfapCTBEHHbI-
MW OpraHamm npu NPUMeEHEHUN Mep 3KOHOMWNYECKOTro CTUMYNMpoBaHns BHeapeHna HAT;

- ByayT MCMoMb30BaTLCS YNeHaMu TEXHUYECKMX pabounx rpynn npu paspaboTke oT-

pacneBbiX cnpaBoyHmnkoB HAT.
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B npouecce cbopa ceepeHwn ans Hactosiwero cnpasoyHvka HOT Gbin BIABNEH psg
HEeCOOTBETCTBUN MEXAY BbIBOAAMW, OCHOBaHHLIMW Ha aHanmn3e NoslyYeHHbIX AaHHbIX 06 3Ko-
noruueckmx acnektax MCO u npuBeaeHHbIX B cnpaBoyHnke HAT, n HEKOTOpbIMW HOpMaTKB-
HbIMW AOKYMEHTaMK, perynupyroLmMn BONpOoChl MPOEKTUPOBAHUS, CTPOUTENbCTBA U SKCMIy-
arauuu MNCO.

1) MpsimoTouHble MCO naeHTMdbMLUMpoBaHbl B cnpaBodHuke kak HAT. B EC npsawvo-
TOYHbIE CUCTEMbI OXNAXAEHUS TaKKe NpU3HaHbl HaUMyYLUMK LOCTYMHLIMWA TEXHONOTUAMMN
ANA NPOMBILLNEHHbIX cuctem oxnaxaeHus (Reference Document on the application of Best
Available Techniques to Industrial Cooling Systems, European Commission, 2001).

B 10 e Bpems B Poccun ocyLecTBnaeTcs nonuTuka agMMHUCTPaTMBHOMO U 3KOHOMM-
YECKOro OrpaHVYEHNst NPUMEHEHNST NMPSIMOTOYHBIX CUCTEM BOAOCHabxeHus. Tak ¢ 1 aHBaps
2007 ropa B BogHbit kogekc Poccuiickon depepauym ot 3 nioHs 2006 r. Ne 74-d3 seegeHa
HopMma, 3anpeliaroliasi NpPoeKTUpOBaHWE U CTPOUTENBCTBO HOBbIX MPAMOTOYHBIX CUCTEM
(n.4 cT.60).

OKOHOMMYECKNE MEpbI PErynMpoBaHUSA BOAHbLIX OTHOLLEHUA TakkKe HanpasreHbl Ha
YCUNEHNE 3KOHOMMWYECKOro AaBMEHMSA Ha XO3AUCTBYIOLMX CYOBEKTOB, UCMOMbL3YHLMX Npa-
MOTOYHLIE CUCTEMbI BOAOCHaBKEHUS:

-B nepmogd 1998-2004 rogoB k NpaAMOTOYHbIM cucteMam TOC n ADC npumeHsanuch
CcTaBku nnatbl 3a 3abop Bogbl ¢ koadpduymeHtTom 0,3;

- B TedeHne 2005 roga koadpdmumeHT pasHancs 0,85,

- ¢ 2006 rofa nbroTHbIA KO3MDULMEHT ANSA NPSIMOTOUHbIX CUCTEM BbIN NCKMOYEH.

C 2015 roga sctynuiu B cuny depepanbHbii 3akoH oT 24 Hos0ps 2014 r. Ne 366-03
1 nocraHoeneHue lMpasutenscrea Poccuiickon depepauum ot 26 nekadbpa 2014 r. Ne 1509,
B COOTBETCTBUM C KOTOPbIMW YCTaAHOBMEHbI KOSMMDULMEHTLI UHAEKCALMM CTABOK MnaThl 3a
Nnonb3oBaHne BoAHbIMN 0ObekTamn U BOAHOro Hanora B nepuog 2015-2025 rogos B pasme-
pe 15 % k ypoBHIO npeabigyLiero roga. B pesynbtare, k 2025 rogy cTasky nnatbl NOBLICATCA
ot ypoBHsi 2014 roga B 4,65 pasa, YTO CyLLECTBEHHO MPEBbILLIAET NPOrHO3MPYyEMbIA YPOBEHb
pocTa TapudoB Ha NPOAYKLMIO NMPOMBILLIIEHHOCTU U SNEKTPO3HEPreTUkW. [aHHble pelueHus
LENatoT NPUMEHEHNE NPSAMOTOYHLIX CUCTEM SKOHOMMYECKN HEMPUEMITEMbIM.

Mo mHenunto TP 20 ykasaHHbIe orpaHNYeHUs NMPUMEHEHNS MPSIMOTOYHBIX CUCTEM TEX-
HN4YECKOro BOAOCHaAGXEHNST OCHOBaHbI Ha LUMPOKO PacrpoCTpaHeHHOM, HO OLUMOOYHOM MHe-
HUM (KaK nokasaHo B HacTosilweM crnpasoyHuke HAT), uto akonornyeckme xapakrepucTuki
NPAMOTOYHBLIX CUCTEM TEXHUYECKOTO BOLOCHaBXEHMS BO BCEX Cryyasix CyLeCTBEHHO YCTy-
natoT XapakTepucTrkam oB6opOTHBIX CUCTEM, KOTOPOE CBA3AHO C HEAOCTaTOMHO KOMMMEKCHON

OLI|eHKOI2 Pas3nn4YHbIX acrnekToB CUCTEM OXNnaKaeHus, O4HOCTOPOHHUM pPacCMOTPEeHUEeM SKO-
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noruveckon pesynetatmeHoctn MCO, Ge3 yueta kocseHHoro BoszaencTema MNCO Ha oxna-
X4aembli npouecc. Takas nonmutuka TpebyeT KOpPPEKTUPOBKM, B TOM 4uChe HeoGxoammo
npegycMoTpeTs audpdepeHumaumio Mep perynmpoBaHusi, NMPUMEHSIEMbIX K obbekTam, uc-
nonb3yoLLMX BOAHbIE PECYPChI C BO3BpaTOM M 6e3 Bo3BpaTa BoAbl B BOAHbIE 0OLEKTDI.

2) FocyaapcTBOM MPUMEHSIIOTCA MEpbl, perynupylowme npepotspalleHve yuiepba
BOAHbLIM OpraHuamam npu 3abope Boabl M3 BOAHbIX 0OBbEKTOB. B TO ke Bpemsi nonyunTs Ka-
kve-nmbo ceefeHns o macwrabax Takoro yuwepba TPl 20 He yaanocb. Mo pesynbtatam
orpoca HW OJHO M3 MPEANPUSTUIA He coobLLUMNO O cnydYasx NpeabsBrieHUs UCKOB O BO3ME-
WweHnn yuwepba BofHbIM opraHuamam. Mo MHeHnto yneHos TPIM20 aTo ceBmaeTenbCTByeT O
TOM, YTO YCT@HOBIIEHHbIE HOPMATUBHLIE TPeOoBaHUS HeaaeKBaTHbI YPOBHIO yepba, nsbbi-
TOYHbI UK, HANPOTMB, HELOCTATOYHBI.

3) B npouecce onpoca 6binv NonyyYeHbl CYLLECTBEHHO Pa3fUyHble CBELEHNS O HOp-
MUPYEMBIX U KOHTPONMPYEMBIX B pamkax NpoM3BOLCTBEHHOIMO 3KONOMMYEeCcKOro KOHTPOns no-
kasaTensix crouHbix Bog MCO. KonmyecTBo 1 cocTaB HOPMUPYEMBIX NMoKa3aTenein B CTOUHbIX
BOZi@xX O4YeHb CUMbHO PasnMYaroTCA NPV NPakTUYeckn NONHOM MAEHTUYHOCTU NMPUMEHSEMbIX
TEXHONOMMA. 3TO CTaBUT NPEeAnpUSTAS B HepaBHbIE 3KOHOMUYECKME YCIIOBUSI U OTpaxaeT
HEeAO0CTaTOYHBIA YPOBEHb rOCY[apCTBEHHOMO perynMpoBaHns aaHHoro sonpoca. TPIT 20 cun-
TaeT, 4ToO LenecoobpasHO HOPMAaTMBHO YCTAHOBUTL MepeyYeHb HOPMUPYEMbIX rnokasartenemn
cToyHbIX Bog MCO B 3aBncumocTn oT nx Tuna. B nopsigke cogenctaus stomy TPIM 20 nocuun-
Tana yenecoobpasHbiM BKMIOYATL B COCTaB crnipaBoyHuka HAT pekomeHaaummn no nepeyHio
nokasarenen kadecrtea crouHbix Boa MCO ans HOPMMPOBAHMSA N KOHTPONS MPU OCYLLECTB-
NEHMN MPON3BOACTBEHHOIO 3KOSMOTMYECKOro KOHTpons (npunoxenve [1). PekomeHayembiin
nepeYeHb MokasaTenen BKIOYaeT TONBKO Te rnoKa3aTenu kayecTBa CTOMHbIX BOJA, Ha KOTO-

pble MCO MoryT oka3biBaTb 3HAYMMOE HEraTUBHOE BO3[ENCTBME.
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MpunoxexHue A

(cnpaBo4HOe)

TepMuHbI, onpeaeneHun U CoKpalleHUa

TepmuH

CokpalyeHue

Onpeaenexve

ATOMHas anekTpocTaHUus

A3C

JnekTpocTaHuus, BbipabaTbiBaroLLan anekTpuye-
CKYI0 W/VNW TEMMOBYHO 3HEPIUIO 38 CYET UCTIONb-

30BaHNA 3HEPrmn geneHna atoMHbIX aaep.

A3poamHaMmnyecKnii Ko-

3bIpek

Kosblpek Hap BO3[yXOBXOAHBIMA OKHaMU rpaavp-
HK, oBecneumBaOWM paBHOMEPHOE pacnpeae-

neHne Bo3ayxa BO BXOAHbIX OKHaX.

AbcopbumoHHbIi 6pomn- (ABTH YCTpOUCTBO ANsi NepeHoca TeNNOBON SHEPrn OT

CTO-NUTMEBLIA TEMMOBON WCTOYHKKA HM3KOMOTEHLManbHON TENNOBON 3Hep-

Hacoc rm (C HU3KOW TemnepaTypon) K noTpebuTento
(TennoHocuTento) ¢ Gonee BbICOKOW TEeMnepary-
pon. TepmMoanHaMMYECKN TEMMOBOW HAacoC aHa-
NOrMYeH XoNoaunbLHOM MawnHe. B kadecTee ab-
copbeHTa B HMX UCMONb3yeTes pacTeop Gpomnaa
nutua (LiBr) B Boge.

Buonnerka, 6uocnon, BakTepuanbHas nneHka, KOTopas pasBMBaeTCcs

ONOOTNOXKEHUS Ha ntobom cybeTpare, NorpyXeHHOM B Boay. dTa
MneHka CoOCTOUT N3 BOAOPOCIEN N NMPUKPENIIEH-
HbIX MUKPOOHbIX NOMYNALMA.

Broxumunueckoe (6uono- | BIMK Konnuecteo kucnopoga, Heobxogmmoe ans pas-

rnyeckoe) notpednexHve

JIOXEHWA OpraHN4YecKmnx BeLecTs B Boae. bornb-

kucnopoaa wre o6bembl opraHunkm TpebytoT 6onbLioro 06b-
ema Kvcrnopoaa v MOryT CHUXaTb €ro KOnM4YecTBO
B BOAE [0 YPOBHS HWKE Heobxoammoro ans poid
W APYrvX BOAHBIX (DOPM XKM3HM

Buoung XvMunyeckoe BeLLeCTBO, KOTOPOE Bbl3bIBAET M-

©enb nnn samepneHne pocTa HeXenaresibHbIX

OpraHvamosB
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TepMuH

CokpalyeHne

Onpeaenexne

BpbisransHein 6accenH

A POTEXHNYECKOE COOPYXKEHME ANS UCnapu-
TENbHOro OXNaXAeHUs BOAbI, BKNOYatoLLee BO-
AopacnpegenurernbsHbele Tpybonpoeogkl € pas-
Opbl3rnBaoLLMMK YCTPONCTBaMuM (connamm), pac-
MONOXEHHbIMW HaJ NOBEPXHOCTLIO BOALI B BOAO-

c6opHom BacceriHe.

BeHTunsTopHas rpagnpHs

[pagnpHs, B KOTOPOI BO3AYLUHBIA NOTOK CO3aa-
€TCH HarHeTaTenbHbIM UM OTCaChIBAIOLLUM BEH-

TUNATOPOM U BEHTUNATOPaMN.

BeTtposas neperopogka

Meperopoaka, ycTpaneaemas B BO3ayxopacnpe-
AenvTene Ans NpeaynpexneHns CKBO3HOro npo-
AyBaHWsi BETPOM W BbIHOCa Kanenb 13 BO3[yXo-

pacrnpegenvTens.

Bopoem-oxnagurens,

BOAHbIN 06BbEKT-

EcTecTBEHHBIN MW NCKYCCTBEHHBIV BOAHBLIN 00b-

eKT (BoAOXpaHunuLle, 03epo u ap.), npeaHasHa-

oxnagurenb YEHHbIN ANS OXNaXAEHMSA BOAbl B CUCTEMAX TeX-
Huyeckoro BopgocHabxeHna TOC, ASC, npeanpu-
ATUN.

Boposabop OT60p BOABI M3 BOAOEMA, BOLOTOKA UK NOA3EM-

HOrO UCTOYHMKA A5t XO3ANCTBEHHbIX LENen.

Bopno3sabopHbiin KoBLL

KopoTkui kaHan, obpasosaHHbIn aambamn nivnm
pacuucTkamm gHa 1 6eperoe Bog0TOKa UM BOJO-
ema 1 coefMHsoLWMN Bogo3abopHoe coopyKeHue

C UCTOYHUKOM BOZloCHabXeHUs.

Bopo3abopHbIn Oronosok

OnemeHT BOA03ab0pHOIrO COOPYXEeHWs, pacnono-
XEHHbIN B pycre peku nnu BoAoeMe HUKE MUHU-
MarnbHOro YpoBHS BOAbI U NpeHasHa4YeHHbIN ANns

3abopa Bofbl Ha HEKOTOPOM yaaneHum ot Gepera.

Bogonons3osaHue Wcnonb3oBaHne BoAHbIX pecypcos 6e3 u3batua
BOAbI U3 BOAHOrO o6bekTa.
Bogonotpe6neHue Wcnonb3oBaHne BOAHbIX PECYPCOB C U3bATUEM

BO/Jbl U3 BOJHOro obbekTa.
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TepmnH

CokpalyeHue

Onpeaenexue

BopopasbpbisruparoLee

conno

OnemeHT BogoOpacnpesenMTensHON CUCTEMBI,
MOHTUPYEMbIA Ha paBoumx 1 MarucTpansHbIX
Tpybax 1 obecneumBaroLnin paBHOMEPHOE pas-
Opbi3rvBaHne BOALI N0 BEPXY OPOCUTENS NPU MU-

HUMarnbHbIX NOTEPAX Hanopa BoAbl.

BopopacnpegenutensHas

cucrtema

TexHONorMYeckunii ANeMeHT rpagupHW, BKIHOYaLo-
LMK MarmcTparnbHele 1 pabodve Tpybonposogbl
MW NOTKM € BOAOPAa3tpbI3rmBaroLLmMu connamm
WM CIMBHBIMW TPyBKamm € oTpaxaTensmu CTpyw;
cucTema CnyXxuT ANA PaBHOMEPHOro pacnpene-
neHna oxnax(,qaemoﬁ BOAbI MO nJiowaan opocu-

TenbHOro yCTponcTBa.

BopocGopHbii 6accerH

EeMKOCTb Ans cbopa oxnaxneHHON Boabl, 0BbIMHO
ycTpavBaemas rnog rpagnpHen 1 nsrotoenseMas
N3 MOHOINMWUTHOro, cOOPHOTO kenesobeToHa Unu u3s

cTanu.

BopocGopHbin GaccenH

EmkocTb, cnyxawas ans cbopa oxnaxaeHHou

oxnaguTens BOAbI B rpaavpHe 1 Bpbl3ranbHOM oxnagurerne.

BogocHabxeHne Meponpustua, obecneumsarome 3abop, akkymy-
NvpoBaHue, nogavy n pacnpeaeneHue Boabl rno-
Tpebutensam.

BO,D,OyJ'IOBVITeJ'IbHOS yCTpOﬁCTBO ANAa CHWXKeHUA NoTepb BOAbI, BbIHO-

YCTPOWCTBO, BOAOYNOBU-
Tenb, KanneynosuTens,
cenapaTop KanenbHoro

yHoca

CUMOW NPOXOASLLMM Yepes rpagaunpHI0 BO3ayLL-
HbIM MOTOKOM, 3a CUET YNaBnMBaHNSA U BO3Bpa-

LUEHVIS B TPAAUPHIO MESIKMX Kanerb.

BoagyxoBxogHble OkHa

OTBepCTMA B HKHEN YacTu BallHn rpagupHm,
yepes KoTopble BO3AYX MOCTYMNaeT B BO3Ayxopac-

npeaenuTensHoe NPoCTPaHCTBO.

Bospyxopacnpegenutens

MpocTpaHCTBO B Npeaenax rpagupHu, pacnono-
»KEHHOE MEX/Y H30M OPOCUTENS U YPOBHEM BO-
Abl B pesepByape, crnyxallee Ans paBHOMEPHOTO

MoABOAA BO3lyXa K OPOCUTENIHO.
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TepmuH Cokpallenne Onpeaenenne
Bosayxoperynupytoliee YCTPOWCTBO Nepes BO3AYXOBXOAHBLIMM OKHaMm
YCTPONCTBO A1 OrpaHNYEHNs MOCTYNIEHNS B TPaANPHIO XO-

JIOAHOrO BO3AYXa B 3UMHEE BpeMs roga (HaBec-
Hble LWMTbI, TaMOypbI, XKanto3n NoBOPOTHbIE
n ap.).
BbiTskHasa HaliHs bawHs Ans cosgaHns TArm B rpagupHe.
leoTepmarnbHas anekTpo- |[eo3C PasHOBMAHOCTb 3MeKkTpocTaHuuK, BeipabaTtbiBa-
cTaHums toLL@s BNEKTPUHECKYHO 3HEPTUIO U3 TEMNOBOM
3HEPrM 3eMHbIX HEAP.
M'BpunaHas rpagupHs [pagunpHs, B KOTOPOW OXNaKAEHME BOAbI OCY-
LLIECTBISIETCA 3@ CYET UCnapeHuns, TENMNONpPoBOA-
HOCTW W KOHBEKLMM.
MvapaBnuueckas anek- rac OnekTpocTaHuus, BelpabaTbiBaroLas anekTpuye-
TPOCTaHUUA, ML poanek- CKYHO 3Hepruto 3a c4eT NnpeobpasoBaHNs NOTEH-
TpOCTaHUMA LmaneHOM 3HEPro BOAHbBIX Macc B PyCrnoBbIX
BOLOTOKaX W NPUIUBHBIX ABUMKEHUSIX.
nyBuHHbI Bogo3abop Bopozabop, ocyLyectBnseMbIn U3 ryOUHHbIX
CNoeB BOgOEMa UM BOAOTOKA.
locypapcreeHHas paioH- |[TP3C KorgeHcaumoHHas Tennosasi aneKkTpocTaHuma

Haa snekTpocraHuma

B0nbLUON YCTBHOBMEHHOW 3MEKTPUYECKON MOLLL-

HOCTW (COTHU UK Tbicsyn MBT)

papupHs

TMOPOTEXHNYECKOE COOPYKEHME ANA MHTEHCUB-
HOrO OXMaXKAEHWS BOAbI aTMOCKHEPHBIM BO3AYXOM
B cucteme BogocHabxenns TAC, ASC, npeanpw-

ATUN.

paovpHs GaweHHas

[pagnpHsa ¢ eCTECTBEHHOW TSAron BO3ayxa.

panupHs BpblsransHas

pagunpHs 6e3 opocuTens.

Mpaf pHsa BEHTUNSTOPHAS

'pagupHsa ¢ NPUHYAUTENBHOW TAron Bo3ayxa.

papupHs kanenbHas

I'pa,quHﬂ C KanenbHbIM OpoCcUTENneM.

papupHs oTKpbITas unn

aTmocdepHas

["pagvpHs, B KOTOPOW ANA NPOTOKa BO3AyXa Ye-
pes opocuTellb UCMONB3YHOTCH BETEP M OTYaCTK

eCTecTBeHHas KOHBEeKL s Bo3ayxa.

MpafWpHsA nneHo4Has

[PagupHs C NIEHOYHLIM OPOCUTENEM.
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TepmuH

CokpalyeHne

Onpeaenexve

paavpHsa nonepeyHoTOu-

HaaA

pagupHs ¢ ABWKEHUEM BOAbI B BEPTUKANEHOM
(cBEpPXY BHM3), @ BO3AYXa — B rOPM3OHTANbHOM

HanpaeneH1n.

MpafVpHA NpOTMBOTOYHASA

paAnpHSA C A4BMKEHNEM BOLbLI CBEPXY BHU3, BO3-

AyXa — CHU3y BBEpX.

HducnepraTopsl

XuMudeckme BeLLecTBa, KOTopble NpeaoTepaLla-

HOT YBENUYEHMEe 1 OCaXAeHNe TBEPabIX YacTuL B

BOAE 3a CYET YBEIMYEHNSA UX SMIEKTPMNYECKOrO 3a-
paaa, obpasyrowerocs B pesynbTare agcopoumn.
B peaynbTaTe YacTuubl OTTanKMBarTCA Apyr OT

Apyra n oCtaroTCs BO B3BeLWEHHOM COCTOAHUN.

Anddpysop

Pacwupstowminca natpy6ok (no xogy rasa unm

BO34yxa) nocne BeHTUnNsaTopa.

EcrectBeHHas Tem nepa-

Typa Bogbl

Temnepatypa Boabl B BOAOEME UM BOAOTOKE
npu OTCYTCTBUM TENSOBbIX COPOCOB, onpeaense-

Masi METEOPONOrMYECKUMUN (hakTopaMu.

WHrnbutopel (3amepnute-

1) Koppo3uu

XvMuyeckme BeLlecTsa, cnocobHble 3aMensaThb
npoTekaHWe npoueccos koppo3auu. Mo npuHumny
LENCTBMA pasnnyaloT AeaspypyroLLme UHMOUTo-
pbl, NACCUBUPYIOLLNE NHTMOUTOPDI (Takue Kak
xpomar, HuTpuT, monmbaar u optodocdar),
ocaxgarome nHmbuTopsl (dbocdar umHka, ns-
BECTb W opTodocdaT Kanbuma), n agcopobupyro-

LLME UHIMBUTOPSI.

NHrmbuTopel coneBbIx OT-
NOXeHun, ctabunmsartopbl
YKECTKOCTU, YMArYMTENM

BObI

XuMndeckre BeLLECTBa, KOTopble, NocTynas B
BOAY, CNOCOGHbI NPeaoTBPaTUTL OCaXKAEHNe Co-
nei, NpenaTCTBys NPOTEKaHWIO NpoLecca Kpu-
crannuasaumm, abcopBupya sapa KpuctTannmaa-
umn. Mpy STOM NOALEPKMBAETCA POCT aMOPMHbBIX
KPUCTansoB, KOTOpbIe 3HaUYUTENBHO NPOLLe
yAepXaTb B CYCMEeH3NM 1 KOTOPbIE UMEHT MEHb-

LYK TeHAEHUMIO K BbINaAeHNH0 B OCaa oK.
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TepmMuH

CokpalyeHve

Onpeaenenne

UcnaputenbHas rpagmpHs

[papupHs, B KOTOPOM OXNaXxaeHne OCyLLEeCTBNs-
€TCA B OCHOBHOM 32 CUET UCNapeHUs 1 oTBeae-
HWS B BUAE Napa B OKPY>KatoLLyto Cpeay 4actu

LMPKYMSALMOHHO BOARbI

UCTOYHMK TEXHMHECKOrO

BOgOCHabxeHua

UcTouHuk BogocHabxeHus: BogHbllh 06bekT, 13
KOTOpOro ocylecTenseTcs 3abop Boabl AN TeX-
HUYECKOrO BOAOCHADXKEHMS NPeANPUATUN, TENNO-
BbIX M @TOMHbIX 3MEKTPOCTaHLMN.

MpumevaHue. B kauecTBE NCTOYHUKOB BOAO-
cHabXeHWsA MOryT UCTIONb30BaTbLCH: €CTECTBEH-
Hble BOAOEMbI, BOAOTOKN, BOAOXPAHUNMLLA, NPU-
OpexHble akBaTopyM MOPEN U OKeaHOB, NOA3EM-

Hble BOAbLI 1 Ap.

KombuHupoeaHHas cu-

cTemMa oxnaxaeHus

MpombIWNeHHan cuctema oxnaxaeHus, B KOTO-
PO UCNONbL3YHOTCA OXNaaMTENU PasnUYHOro Tuna
(BOAOEMBI-OXNRAUTENN, FTPAAMPHW, Opbli3ranbHbie
DaccelHbl 1 Ap.) BKNOYas SNeMeHTbI MPSMOTOY-

HbIX CUCTEM.

Komnpeccop

OHepreTnyeckas MalumMHa UnM ycTporucTBo ans
NoBbILLIEHNS AaBeHUs (CKaTus) U nepemMeLLeHna

razoobpasHbIxX BELLECTB.
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TepMuH

CokpalyeHune

OnpepeneHne

KoHBekumsa

Bua TennoobmeHa, npy KOTOPOM BHYTPEHHAS
3Heprua nepeaeTca CTpyamu n notokamu. Cy-
LLECTBYET T. H. €CTECTBEHHasi KOHBEKLMSI, KOTO-
pas BO3HWKaeT B BELLECTBE CaMOMPOU3BONBHO
npw ero HEpaBHOMEPHOM HarpeBaHuy B none Ts-
roteHust. MNpun Takowm KOHBEKLIMM HWXKHIE CIOM
BellecTBa HarpeBaroTCA, CTAHOBATCA nerde n
BCMNIbIBAKOT, @ BEPXHWE Crou, HaoBGopOoT, OCTbI-
BatOT, CTAHOBSTCS TSHKENEE M OMyCKaTCS BHUS,
nocne Yero NpoLecc NOBTOPSETCA CHOBA U CHOBA.
Mpw BbIHY>XAEHHOW (MPUHYAUTENBHOM) KOHBEKLIUA
nepemMeLLeHre BeLLecTsa 00ycrnoBneHo 4encTBum-
€M BHELLHMX cvn (HAacoc, fonacTu BeHTUNATopa
1 7. n.). OHa NpUMeHsieTCs, Koraa ecTecTBeHHas
KOHBEKLSA ABNSETCA HEAOCTATOUHO ahheKTnB-

HOW.

KoHnpeHcaTop

TexHuueckoe yCTponCcTBO, UCNOSb3yeMoe AnA
nepeBoja BellecTsa 13 asbl rasa B XKMAKOe CO-

CTOAHME.

KoHaeHcaumoHHasa anek-

K3C

Pa3HOBMAHOCTL TEMMOBOW 3MEKTPOCTaHLMU, KO-

TpocTaHums TOpas OTIMYaETCsl TEM, YTO OCHOBHas Macca na-
pa nocne naposol TYPOWHbI KOHAEHCUPYETCS.

KoHdpyaop Cyxaromincs natpybok (no xony Bosayxa) nepes,
BEHTUMNSTOPOM.

Koppoaus Mpouecc paspylleHna meTanna B pesynstare

NPOTEKaHMA (SNEKTPO-) XMMUYECKOW peakummn ¢

OKpY>KaloLLen ero cpeaon.

KoadppumumeHT KoHLeH-
Tpauumn o6opoTHOW CU-

CTeMbl OXnaxkKaeHna

OTHOLLEHWNE 3HAYEHNKOHLIEHTPALMW pacTBOPEH-
HbIX Coren B cOpacbiBaeMON LIMPKYSLIMOHHON
BOJE C KOHLIEHTPaLMen Conen B NoANUTOYHON

BOAe
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TepmuH

CokpalleHue

Onpegenenne

MakpobuosarpsiaHeHue

HexenarenbHble opraHMaMbl B BOAHbLIX CUCTEMax
OXNBKAEHUS, BUAUMBIE HEBOOPYXKEHHBIM rNasoM.
Makpobuo3sarpssHuTenn B OCHOBHOM NpeacTaB-
TNeHbl MUAUSIMU, MOTIFOCKaMK, KOTopble npupac-
TaloT K CTEHKaM CUCTEM OXN&KAEHUA CBOMMW U3-
BECTKOBbIMU PaKOBUHAMMU, Taloke 3TO MOryT ObITb
BOJTOKHUCTbIE OpraHnamMbl — rMApouabI U apyrve

ryokn, 6pro3oHbI.

MukpobuosarpsizHeHne

MpeacTtaenseT cobon GakTepmanbHyo NNEHKY,
KOTOpas passmBaeTcs Ha ntobom cybeTpare, no-
rPy>keHHOM B BOZY. 3Ta NieHka COCTOUT N3 BO-
LLOpocrel 1 NpUKpeneHHbIX MUKPOBHBIX nony-
NAUMKA, B TOM YMCre unnpounseoasimx 6akrepum
N aHa3pobHbIX ceponepepabaTbiratomx Gakre-

pVn.

Hepnooxnaxaenue ucna-

puTenbHOro oxnagutens

PasHocTb Mexay Temnepatypou paboyen cpegpl,
MOKMAAIOLLEN CUCTEMY OXNaXAESHUS, U Temnepa-
TYPOWA MOKPOro TepMOMETPa BO3AYXa, BXOASLLEro
B rPaAVPHIO UN NCNapAIOLLYI0 CUCTEMY OXna-

XKIEHWA.

HepooxnaxaeHne KoH-

AeHcaTtopa

CM. TEMNEpAaTypHbIA HANop

HepooxnaxaeHue peky-
nepaTnBHOro Tennoot-

MEeHHUKa

PasHocTb Temneparyp paboyei cpeabl, nokmaa-
tOLLIEN TENNOOOMEHHWK, 1 OXINaXAaloLLero areHTa

Ha BXOAE B TEMNJIO0OOMEHHUK.
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CokpalyeHure

Onpegenexne

Heokuncnsowme Guoungbi
(BroumAabI-HEOKCUAAHTI,

BroumabI-HeokMCNUTENN)

Kak npaewuno, 3To opraHuyeckme BeLLecTBa, Uc-
none3yemble ans 06paboTku oxnakaaroLemn Bo-
Zbl, 0cOBeHHO B 0B0OPOTHLIX CUCTEMAX Oxnaxie-
HUS. VX AeiCTBUE Ha HEKOTOpPbIE BUAbI OpraHna-
MoB Bonee nabuparerbHo, Yem Grounaos-
okucnuTenewn, n bonee adpdektnsHo. OHM BO3-
LENCTBYHOT Ha MUKPOOPraHnambl, pearnpys ¢ oT-
LENbHBIMM KOMMOHEHTaMW KNETOK Ui BO3AEN-

CTBYS Ha KIETOYHbIE NMPOLIECChI.

Hecywimii onopHbIi kapkac

OnopHasi KOHCTPYKLIMSI OPOCUTENBHOMO YCTPOW-
CTBa, BOJOpacnpeaenuTensHON CUCTEMBI U BO-

AoynosuTens.

O6opoTHan cucrema

oxnaxaeHus

MCO B KOTOPOW LIMPKYNALMOHHAS BOJa NCNOMb-

3yeTCs MHOTOKPAaTHO.

O6pasoBaHue conesbIxX

OTNOXEHUI

B BOAHBIX CMCTEMaxX OXNaxAeHns — npoLecc
BbINaAeHWs ocagka nNpy NPEBbILLEHNN KOHLIEH-
Tpauwmn conu ee NpeaensHON pacTBOPUMOCTU B
BOAHOW NNEHKe Npuv AaHHOW TeMnepaType B6nunsum

TEnnoobMEHHON NOBEPXHOCTW.

Oxucnsowpme 6uoumnabl
(BvioumabI-okCUAAHTHI,

duoumabl-okucnuTenn)

Kak npaewrno, HeopraHu4yeckue BeLlecTBa, npu-
MEHSeMbIE B cuCTeMax oxnaxgeHus ans 6opeobl
¢ BuosarpsisHeHusamMn. 3T Brounabl OKUCHSIOT
CTEHKM KINETOK UIN NPOHMKAKT BHYTPb KINETOK U
paspyLLalT ee KOMMNOHEHTbI. AT Buounabl aen-
CTBYIOT BbICTPO U, U3-3a UX HEM3BUpPaTENBHOCTY,
obnapatot 6onee orpaHUYEHHbIM ANanNasoHOM

NnpuMeHeHua, 4emM Heokucnarwne 6MOL[M,D,bI.

OpocutensHoe ycTpou-

CTBO, opocuTerb

YcTponcTBO B rpagupHe, cosgatoLlee passutyto
NMOBEPXHOCTb ANA UCNAPUTENBHOrO OXNaXAeHNS

BO/bI.

Oxnagureny umpKynsaum-

OHHOW BOAbI

MApOTEXHNYECKNE COOPYXKEHUS, UCTIONb3YEMbIE
ANA OXNEKASHUA LMPKYNALuoHHon Boabl TOC,
A3C, npeanpusaTuii.
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NTC 20-2016

TepmMuH

CokpalleHue

Onpeaenexve

Maposon dpaken

BVI,EWIMaH KoHaeHcauua BOAbl Ha BbIXo4e 13 NUC-

naputensHeix NCO

MaporasoBas ycraHoBka

nry

PasHOBMAHOCTL TENOBOW 3MNEKTPOCTaHLMN UC-
Nonb3ytoLLen OfHOBPEMEHHO ABa OTAENbHbIX
ABWraTens: NapocuioBomn 1 rasoTypbuHHbIn. Ma-
pOrasoBble YCTAHOBKM MNO3BONSAOT AOCTUYb SMEK-

Tpuueckoro KMz Gonee 60 %.

Meperper oxnaxaeHHoN
BOAblI B BOJOEME-

oxnagurene

MNpeBbilWeHNe TeMnepaTypbl OXNKAEHHON LMp-
KYNALMOHHON BOAbI HAf, €€ eCTECTBEHHOW TeMne-

paTypoi.

Mnowags akeaTopum BO-

AOXpaHunuuia

Mnowaab ceBo60aHOM NOBEPXHOCTM BOALI B BOAO-
XpaHUn1Lle Npv 3afaHHON OTMETKE YPOBHS B

CTBOPE MO MNOPHOrO COOPYKEHMSI.

MoBepxHOCTHLIN BOAO3a-
oop

Bogo3abop, OCyLLECTBIAEMbI U3 BEPXHMX CNOEB

BogoemMa nnm BoA0TOKa.

MopopocutensHoe npo-

CTPaHCTBO

MpocTpaHCTBO, HaxoAsLIeecs Mo OPOCUTENb-
HbIM YCTPOWCTBOM rpaAvpHu 4Ns NOABOAA K HEMY

BO3AyXa.

MoTepw BOAbI B rpagmp-

HAX

[MoTepwn, cBsi3aHHbIE C NCNapeHnem BoabI U YHO-

COM KanernbHOoW Briaru ¢ NoTOKOM BO3ayxa.

Mpoayeka

MpoLecc HamMepeHHOro OTBEAEHMSA BOAB! U3 CU-
CTEMbI OXNEKAEHNS [N TOro, YyTobbl ypaBHoBe-
CUTb POCT KOHLIEHTpaLMW TBEPALIX YacTuL, 1 Npu-
MecCel B CUCTEME OXNaXKAEHNS, T. €. 9TO — BOAA,
KoTopas fomkHa ObITb yAaneHa us ucnapsioLyemn
CMCTEMbI OXNaXAEHWs ANS NOALEPXKAHWS 3aaaH-
HOW KOHLEHTpauun 3arpsisHeHniA. BelumcnseTcs
no cdoopmyne: M=E - 1/ (x-1), rae E — notepu Ha
ncrnapeHmne; X — Koad. KoHUeHTpauumn. Belumcne-
HUe NPOoAYBKM 0ObIYHO BKIKOHaET HE TOMNBKO Mo-
Tepu 13-3a UcnapeHusi, Ho U NOTEPU C YHOCOM ©

yTeukamm.
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TepMmuH

CokpalyeHne

Onpepenexue

MpounssoanTenbHOCTL
nco

Konunuectso Tenna, kotopoe MNCO moxeT oTBECTU
OT TEXHOMNOrMYeckoro 06opyAoBaHNS B OKpyXa-
FOLLIYIO Cpeay B eAUHULY BPEMEHM, 0ObIYHO N3Me-

paetcq B KBT unu MBT.

MpombiwneHHas cuctema |MCO TexHU4Yeckoe CoopyXeHue, ycTaHoBKa, npesHa-

OoXNaxAeHNA 3HaYeHHas Ans OpraHW30BaHHOMO OTBEAEHUS U3-
BbITOYHOrO TENNa OT TEXHONoMMYeckoro obopy-
[0BaHNA B OKPYKAIOLLYIO cpeay.

MpsaMoToyHas cuctema Cuctema oxnaxaeHusi, Py KOTOPOW LpKynaum-

oxnaxaeHns OHHana (oxnaxaaroLlas) Boga 3abupaeTtcs us uc-
TOYHUKOB BOAOCHADXEHMS 1 UCNONb3YETCHA OAHO-
KpaTHo.

PaavatopHas rpagupHs pagupHs, B KOTOPOIN OXNaXAEHNE BOAbI OCY-
LLIECTBNSAETCA 3a CYET Nepejayn Tenna K Bo3gyxy
Yepes CTEHKWN pagnaTopoB NyTEM TEMNONPOBOS-
HOCTW 1 KOHBEKLW.

Pasbpbisrnearolee Conno, Ha BbIXOAE M3 KOTOPOro CNMOLHON BOA-

YCTPOWCTBO HbI NOTOK NpeobpasyeTcs B KanenbHbIN.

Pri6o3awmTHoe ycTpoir- | P3Y YCTPONCTBO ANs NpeaoTBpaLleHMs nonagaHus

CTBO pbIObl B BOAOMNPUEMHMK.

C6pocHoe (13bbiTouHoE) OBpasoBaBLUeeCcs, HO HEHYKHOE TENNO, KOTopoe

Tenno LOMKHO BbITb yAaneHo 13 NPOU3BOACTBEHHOMO
npouecca 1 OTBELEHO B OKPYXKAIOLLYIO CPeay.

CekumnoHHas neperopogka Meperopopka, ycTpansaemas B CEKLUMOHHBIX rpa-
AVPHSAX W OTAENAOWAs O4HY CEKLMIO OT APYron.

CenektuBHbI Bogo3abop Bbi6opouHbI 0TOOP BOAbI M3 ONpeseneHHbIX
CNoeB CTPaTMdULNPOBAHHOTO BOLOEMA.

Cucrema TeXHUYECKOro CTB Komnnekc coopyxeHuin n oGopynoeaHus, obec-

BOJOCHabXeHus

neumsaroLLmx BogocHabxeHWe notpebutenen Bo-

non Hajgnexallero Kkavyecrtea.
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TepMuH

CokpalleHue

Onpeaenenne

TemnepaTypa Mokporo

TepMmomeTpa

Camas Hu3kas Temnepartypa, 40 KOTOPOW BO3AyX
MOXeT 6bITb oxnaxaeH ¢ nomowbto NCO ¢ ucna-
puTEnbHbIMU oxnaguTenamn. MNMpoekTHasa Temne-
paTtypa MOKpOro TepMoMeTpa — Temneparypa
BN&XXHOro BO3Ayxa, KOTopas UCNONb3yeTcs npu
NPOEKTUPOBaHUM UCMIAPUTENBHOrO OXNaauTens.
O6bI4HO ncnonbaytoTea 95 %-ble 3Ha4YeHUs,

T. €. NpoeKTHas TeMneparypa He OyaeT nNpeBbl-
waTbca B TeyeHune 95 % spemerHun. Temneparypa
MOKpOro TEpMOMETPa BCErga Huxe Temneparypbl

CyXO0ro TEpPMOMETpA.

TemnepaTypa cyxoro

TepMomeTpa

Camas Huskas Temnepatypa, A0 KOTOpOW Teope-
TUYECKN MOXHO OXN1aauTb TEXHONorm4eckoe obo-
pyAOBaHME C NOMOLLBIO BO3AYLLHbIX paanaTop-
Hbix MCO. TemnepaTypa okpyxaroLero Bo3ayxa,
Ansi KOTopon paspaboTaH TeENNOOOMEHHMK.
O6b14HO ncnonbaytoTea 95 %-ble 3HaYeHns,

T. €. MpoeKTHas Temnepartypa He ByaeT npeBbi-

LeHa B TedeHue 95 % BpemeHu.

TemnepatypHbIi nepenag

BOAOEMa-OxnaauTens

Pa3HocTe Mexay TemnepaTtypamm Boabl Ha BOAO-

BbIMyCKe U Ha Bogo3abope.

TemnepaTypHbIV YPOBEHL
OTBOAMMOTO (M3DbITOYHO-

ro, cbpocHoro) Tenna

Temneparypa, Npy KOTOPOW N30LITOYHOE TENNO

JOIDKHO BbITb OTBEAEHO B OKPY)XaIOLLYIO cpeay.

Tennosas Harpyska BOAO-

emMa-oxnagurens

KonunuecTtso Tenna, NocTynaroLlero B BO4OEM-
oxnaguTens C NOAOrPEeTON BOAOW B €AUHULY
BPEMEHU N OTHECEHHOIO K eANHULIE MIoLaan ero

cBoGOAHOM NOBEPXHOCTW.

Tennosas anekTpocTaH-

ums

T3C

OnekTpocTaHuus, BbipabaTbiBaroLas anekTpude-
CKYHO W/UNW TENNOBYHO 3HEPIUIO 3a CUET Npeobpa-
30BaHUA XMMUYECKON SHEPrUK ToMnnMBa (Kak npa-

BWNO — NUCKONAeMoro).
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TepmuH

CokpallyeHne

OnpegenerHne

Tennonepepava

Pranyeckuin NnpoLiecc nepefadun TennoBon Hep-
rMm oT Bonee ropsayero Tena kK MeHee ropsyemy,
nmMBOo HENOCPEACTBEHHO (MPU KOHTAKTE), UMK Ye-
pes pasgensoLLyto (Tena unm cpeabl) nepero-
poaky ns kakoro-nubo matepunana. Korga ¢pnsu-
Yyeckue Tena ofHON CUCTEeMbl HAXOAATCS MpU
pasHown TeMneparype, To NPOUCXOAWT Nepeada
TENnoBOW SHEPruW, Unu Tennonepeaaya oT O4Ho-
ro Tena K 4pyromy LO HaCTynneHnsa TepMoauHa-
Muyeckoro pasHosecusd. CamonponssoskHas ne-
pepava Tenna ecerga npoucxoanT ot bonee ro-

PSYEro Tena K MeHee ropsiHemy.

TennonpoBogHOCTb

CnocobHocTe MaTepuanbHbIX TeN K NepeHocy
3Heprum oT 6onee HarpeTbIX YacTen Tena K Me-
Hee HarpeTbiM YacTaM Tena, OCyLLeCTBSeMOMY
Xa0TNYeCKu ABWKYLLMMUCA YacTulamm Tena. Ta-
KO TENNooBMeH MOXET NMPOUCXOAUTb B MOBbIX
Tenax ¢ HeOAHOPOAHbIM pacnpeaeneHNeM Tem-
nepartyp, HO MexaH13M nepeHoca TennoTel Gyaet
3aBWCETb OT arperaTtHoOro COCTOAHUS BeLecTsa.
TennonpoBOAHOCTLIO HA3LIBAETCH TaKKe KONNYe-
CTBEHHasi xapakTepu1cTuka crnocobHoCTU Tena
nposoanTb Tenno. KonnyectBeHHO cnocobHOCTL
BelLecTBa NPOBOAWTL TEMMO XapakTepusyeTca

KO3 PULIMEHTOM TENNONPOBOLHOCTH.

TennoanekTpoueHTpanb

Tol

PasHoBMAHOCTL TEMMNOBOW 3MNEKTPOCTAHLNN, NC-
Nosib3yHoLLeN TEXHONOMIO KoreHepaumm — OgHoO-
BPEMEHHOr0 NPOU3BOACTBA B €ANHOM TEXHOOM-
YEeCKOM MPOLIECCE 3NEKTPUYECKON M TEMNOBON

3HEeprum.

TexHnyeckoe BogocHab-

XeHne

Mopayva BoAb!, VICI'IOJ'Ib3yeMOVI B TEXHU4YeCKUX Le-

nax, I'IOTpe6VITEJ'IIO.
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TepmuH

CokpaleHue

Onpeaenenne

OcBeTneHne

Mpouecc, ucnonbayemblii NS CHUWKEHUS XKECTKO-
CTW, LWENOYHOCTU, KNCMIOTHOCTU U APYrMX Xapak-
TepucTuk Bogbl. [ina aToro soga obpabartbiBaeT-
CSl U3BECTbIO UMM CMECHIO N3BECTU U KaNbLHA-
posaHHOW coapl (MoHamu kapboHara). Takum
cnocobom yacTto obpabaTtbiBaeTcs Boga ¢ yme-
PEHHOM 1N BLICOKOW xecTkocThbto (150-500 ppm

B nepecyete Ha CaCO3).

Xvmunyeckoe notpebne-

HWe Kucnopopa

XMK

Mepa notpebnenus kncnopoga HeopraHN4ecKu-
MW U OpraHn4yeckmMu BelecTtsamm B Boge Wan B
CTO4YHbIX BOAax; KONIM4eCTBO KMCnopoaa, n0Tpe6—
nsieMoe Npu XMMUYECKOM OKUCNEHUN cofepxa-
LLIMXCA B BOAE OPraHNYeCcKnx U HEOpraHN4eCckmnx
BELLIECTB NOJ, AENCTBUEM PASMINYHBIX OKUCTIUTE-
nen (06bI4HO NPUMEHAETCA BUXPOMATHOE OKUC-

neHve).

UnpkynauvoHHas Boga

Boaa, ucnonssyemas s MNCO T3AC, ASC, npo-
MbILLMEHHBIX 1 CEMbCKOX03ANCTBEHHbIX Npeanpu-

ATUA ANS OTBEAEeHUSA N30bITOYHOro Tenna.
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MpunoxeHue B
(o6sA3arenbHoOe)

Mepeuenb HAT NCO

NTC 20-2016

Ccblinka Ha pas-

Homep
AT HavmeHosaHve HOT [en crpasBoYHmKa
HOT

HAT 1 |NpsmoTouHsbie MCO 52

HAT 2 | OGopoTHbie BogHble MCO ¢ BogoemMamMm-oxnaauTensmm 53

HAOT 3 |O6opoTHbie BogHble MCO ¢ 6pbiaranbHbiMK HaccetHamu 54

HAT 4 |OBopoTHble BoaHsIle MCO ¢ aTMocdepHbIMU rpagupHSAMA 55

HAT 5 |O6opoTHbie BogHble MCO ¢ GalleHHbIMK ncnaputesbHsIMU 5.6
rpagupHsamMm

HAOT 6 | O6opoTHbie BogHble MCO ¢ BEHTUNSTOPHBIMU UCMAPUTENbHbI- 5.7
MW rPaANPHAMM C MPUHYAUTENBHOW TATOW UMW NOA HaALYBOM

HAT 7 |O6opoTHble BoaHble MCO ¢ 3KEKUMOHHBIMU NCNapUTENBHBIMU 58
rpagupHsmMm

HAT 8 |BosaywHsie NMCO ¢ 6alweHHbIMY paanaTopHbIMU FrPaanpHIMU 59

HAT 9 |BosaywHelie NMCO ¢ BEHTUNATOPHLIMW PaanaTopHsIMU rpagnp- 5.10
HSMW, annapaTamu BO3A4YLLIHOMO OXIaXAEHUS, BO3AYLUHbIMW
KOHZeHcaTopamMu

HAT 10 | Kom6uHmposaHHbIe NMCO 5.11
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Mpunoxenune B

(o6sA3aTenbHoOe)
AHeproahheKTMBHOCTb
Ccblinka Ha pas-
Ne n/n HavmeHoBaHWe Mep MO NOBLILLEHIO SHEPTOINEMEKTUBHOCTY Aen CNpaBoYHUKa
HOT
1 Yuet kocBeHHoro BnmsiHUS MNCO Ha addekTMBHOCTL OXNaxaa- 5.1.1
€MOro NPOM3BOACTBEHHOrO 0BbekTa U TexHonormveckoro o6o-
pyAoBaHus
2 CHwkeHve npoussogutensHoctn MCO nytem ontummaaLmm 512
06EeMOB NOBTOPHOTO MUCMOBb30BaHWSA Tenna
3 Yuer TpeboBaHUN OXNnaXaaemMoro npousBOACTBEHHOro obopy- 513
L0BaHuA
4 CHwxeHWe nNpsiMoro aHepronoTpedneHns 51.5

Monxoabl K MOBLILEHNIO 3HEPro3adMEKTUBHOCTN OXNAXKAAEMbIX MPON3BOACTBEHHbIX
npoueccos 1 MNCO npu 1x NPOEKTUPOBaHWUK, CTPOUTENLCTBE, PEKOHCTPYKLUMM M 3KCrnyaTa-
Lmn nanoxersl B 5.1.1, 5.1.2, 5.1.3, 5.1.5. B ocHoBe 3TVX NOAXOAOB NOMNOXKEH NPUHLMMN KOM-
nnekcHoro y4yeta aHepronoTpednennsa MNCO n oxnaxgaeMoro NPonsBoACTBEHHOTO 060pyao-
BaHus.

290



L6¢C

Mpunoxenne I
(cnpaBo4Hoe)

Mepe4HN OCHOBHOIO TEXHONOIMUYECKOro 060pyaoBaHUsA, IKCMyaTUpyeMoro npy npumesednn HAT

nco
. Koa OKO® no
HaumeHoBaHWe TexHONorM4eckon yCcTaHoBkn nnn obopyaosaxms, | HanMeHoBaHWe BUAOB OCHOBHbIX (DOHAL0B
Homep HAOT OK013—2014
ero anemeHToB B coctase HOT no OK 013—2014 (CHC 2008)
(CHC 2008)
1 2 3 4

HOT 1 MpsimoToYHble BogHble MCO (koMNNeKe 3ganHnn, coopyxe- | COOpyXeHUs NpoMbIWeHHbIe pasHble |220.25.11.23.139

HWIA 1 06opyLOBaHNA, NPeAHa3Ha4YeHHbIX ANS OTBeAeHUS OT

TexXHonorn4eckoro o6opyaoBaHMa U3bbITOYHOrO Tenna)

(Bkntovas dakenbl)

HOT 1 34aHns HaCOCHbIX CTaHUmMI (Bof03abopHbIx, Geperossbix, 34aHna HacoCHbIX CTaHUMA 210.00.11.10.710
LMPKY NALMOHHBIX) 3AaHnsa cTaHUmM HAaCOCHbIX 210.00.13.11.115

HAOT 1 Boaosabopbl, BoA03abopHbIE COOPYXEHUSA U3 NOBEPXHOCT- | CoopykeHue rornosHoe BogosabopHoe |220.41.20.20.761
HbIX UM NOA3EMHBIX BOAHbLIX 06bEKTOB

HAOT 1 BeperoykpenutenbHbie COOpYXeHUS Beperoykpennenve 220.41.20.20.752

910¢--0C O1U



c6e

HaumeHoBaHWe TeXHONOIMYECKO YCTaHOBKMN Unn o6opyAoBaHuS,

HavnmeHoBaHWe BUROB OCHOBHBIX POHA0B

Koa OKO® no

Homep HOT
Mep HAL ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 1 Pbibo3allnTHBIE COOPYXEHWUS UMK YCTPONCTBA CoopyeHns KUIULLHO- 220.41.20.20.750

KOMMYyHarnbHOro X03AUCTBa, OXpaHbI
oKpyXarowen cpesibl 1 paumoHansHoro
NPUPOAOMNONb30BaHNSA

CoopyXeHns Mo OXpaHe OKpyXatoLlen

CpeAbl U pauuoHanbHOMY NpUpOAo-

220.41.20.20.772

Nonb30BaHUIO
HAOT 1 MycopocBopHbIe peLlueTkun, CeTkM, PUnbTPbI O6opynoBaHue 1 ycTaHOBKM Ansi 330.28.29.12
UNLTPOBaAHMS UM OUYUCTKU KUAKO-
cren
HAOT 1 Tpy6onpoBoabl, kKaHarbl OTKPbITbIE U NoA3eMHbIe (BKnroyas | Tpybonposoabl TEXHONOrNYeckne 220.41.20.20.901

COOPYXKEHVS ANA LUYrONOAaBIEHWS), BKIOYas apMmaTypy Ha
HWX, COMPSAratoLLMe COOPYXeHUS (KOMoALbI, Nepenagbl, Bbl-

nyckn T.4.)

Tpy6onposogbl MarucTpasnbeHsie Ans
KugKocten

TpybonpoBoAbl MECTHbIE ANA XUAKO-
cren

Bogonpoeog

220.42.21.11
220.42.21.12
220.41.20.20.759

9102-0C o.M
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HanmeHoBaHWe TeXHONOrMYECKon YCTaHOBKM Unn o6opyaoBaHus,

HaumeHoBaHne BUAOB OCHOBHbIX (POHAOB

Koa OKO® no

Homep HOT oK
PHA ero snemenTos B cocrase HAT no OK 013—2014 (CHC 2008) 013—2014
(CHC 2008)
HAOT 1 YcTtponcTtea, obecneunBarome cudoH (3XKeKTopbl pa3nuy- | Hacockl Bo3gyluHbIe Unn BakyyMHble; [ 330.28.13.2

HOrO TWUNa, BaKyyMHbIE HACOCHI 1 MP.)

BO3AYLUHbIE UMW MPOYME ra3oBbie KOM-
npeccopsbl
COOpyeH/SI NPOMBILLNEHHBIE Pa3Hble

(Bkntovan dakensbl)

220.25.11.23.139

HAOT 1 Hacocbl (UMPKynSILMOHHBIE, APEHaXXHbIE, BOASHbIX 9XeKTo- | Hacockl rmgpasnuyeckune 330.28.12.13
poB, Opbl3ranbHbIX CUCTEM W 4p.)
HAOT 1 YacTtn HacocoB YacTtn HacocoB; YacTy NoABLEMHUKOB 330.28.13.31
KUAKOCTEN
HAOT 1 Mpyabl, pe3epByapbl, NpoYne BOAOHAKONUTENbHBLIE COOpy- | Pesepayapbl xene3obeToHHble HaseM-|220.41.20.20.904
XKEHUSA Hble N NoA3eMHble 220.25.11.23.139
CoopyXeHVsi NPOMBILLTNIEHHBLIE pa3Hble
(BKrtovas pakensbl)
HAOT 1 BpbidranbHsle CUCTEMBI, YCTPOMCTBA YcTponcTea MexaHudeckme Ans pas- 330.28.29.22.190

OpbI3rMBaHnsi, paccemBaHns Unn pac-
MbINEHNSA NPoYNe, KPOME CENbCKOXO-
3ANCTBEHHbIX

CoOopyXeHMs NPOMbILUNEHHbIE pasHble

(BKroYan hakenbl)

220.25.11.23.139

9102--0C O1U
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Howmep HIT HavmeHoBaHWe TeXHOMOrMUYeCckon yCTaHoBKM Mnn o6opyaoBaHns, | HavmeHoBaHue BUAOB OCHOBHbIX POHA0B (SOKAO(’I);S;DOZZ
€ro anemeHToB B coctase HOT no OK 013—2014 (CHC 2008)
(CHC 2008)
HAOT 1 WUcnaputensHble rpaaupHN, BKIKOYas BbITSHKHYIO BaLLHLD, CoopyxeHus NpoMbILLNeHHbIe pasHble |220.25.11.23.139
OpOCUTENBHOE YCTPOUCTBO (OpOCUTEND), NOABOASLLME (Bkrovasn hakenbl)
HanopHble BOAOBOALI B peAenax rpagupHu, CUCTemy Bo-
AopacnpefeneHus, KanneynosnuTenb, BoA0COOPHbIN Bac-
CeWH, NpoTNBOOONeAeHUTENBEHOE YCTPOCTBO
HAOT 1 OB6opOTHBIM NPOMEXYTOUHBIA KOHTYP OXNaxaeHus, Bknroyas | Cuctema obopoTtHoro BogocHabxeHna |220.41.20.20.765
HacoChbl, TennoobMeHHVKM, TpyOonpoBoabl
HAOT 1 Pacxofbl, cBA3aHHbIE C MOATOTOBKON 3eMENbHbBIX Y4acTKoB, |Pacxofbl Ha ynyJlieHne 3emenb 230.00.00.00
BKITHOYAS YHaCTKKN akBaTopum 1 Bepera BoAHbIX 0ObLEKTOB,
Ha KOTOPbIX pasMeLLeHbl 34aHuUsi, COopy»KeHUsi, obopyaoBa-
Hue MCO
HAOT 2 O6opoTHble BogHble MNMCO ¢ Bogoemamm-oxnaantensmm Cuncrema 06opoTHOro sogocHabxeHnsa |220.41.20.20.765
(kOMNNEKC 34aHNA, COOPYKEHNA 1 0DopyAOBaHNUS, NpeaHa-
3HaYeHHbIX A5 OTBEAEHUSA OT TEXHONorM4eckoro obopyno-
BaHWSA M30LITOYHOrO Tenna)
HAOT 2 34aHMA HAaCOCHbIX CTaHUMI (BOA03abopHbIX, BeperoBbIx, 34aHns HaCoCHbIX CTaHLUN 210.00.11.10.710
LMPKYNSLMOHHBIX) 3pnaHns cTaHumiA HAaCOCHbIX 210.00.13.11.115
HAOT 2 Bopo3abopbl, BO403aBopHBIE COOPYKEHMSA U3 MOBEPXHOCT- | COOpyKeHne ronosHoe BogosabopHoe |220.41.20.20.761
HbIX UM NMOA3EMHbIX BOAHbLIX 06bEeKTOB
HAOT 2 BeperoykpenuterbHbIe COOPYXEeHUA beperoykpenneHue 220.41.20.20.752

9102-02 O1M



g6¢C

HaumeHoBaHWe TeXHONOIMYECKO YCTaHOBKMN Unn o6opyAoBaHuS,

HavnmeHoBaHWe BUROB OCHOBHBIX POHA0B

Koa OKO® no

Homep HOT
Mep HAL ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 2 Pbibo3allnTHBIE COOPYXEHWUS UMK YCTPONCTBA CoopyeHns KUIULLHO- 220.41.20.20.750

KOMMYyHarnbHOro X03AUCTBa, OXpaHbI
oKpyXarowen cpesibl 1 paumoHansHoro
NPUPOAOMNONb30BaHNSA

CoopyXeHns Mo OXpaHe OKpyXatoLlen

CpeAbl U pauuoHanbHOMY NpUpOAo-

220.41.20.20.772

Nonb30BaHUIO
HAOT 2 MycopocBopHbIe peLlueTkun, CeTkM, PUnbTPbI O6opynoBaHue 1 ycTaHOBKM Ansi 330.28.29.12
UNLTPOBaAHMS UM OUYUCTKU KUAKO-
cren
HAOT 2 Tpy6onpoBoabl, kKaHarbl OTKPbITbIE U NoA3eMHbIe (BKnroyas | Tpybonposoabl TEXHONOrNYeckne 220.41.20.20.901

COOPYXKEHVS ANA LUYrONOAaBIEHWS), BKIOYas apMmaTypy Ha
HWX, COMPSAratoLLMe COOPYXeHUS (KOMoALbI, Nepenagbl, Bbl-

nyckn T.4.)

Tpy6onposogbl MarucTpasnbeHsie Ans
KugKocten

TpybonpoBoAbl MECTHbIE ANA XUAKO-
cren

Bogonpoeog

220.42.21.11
220.42.21.12
220.41.20.20.759

9102--0Z 01U



96¢

. Kog OKO® no
H HaT HanmeHoBaHne TeXHONOrMYeckow ycTaHoBkn unu o6opyaosanus, | HaumeHoBaHue BUAOB OCHOBHbIX (POHA0B o
ome K 01
P ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) 82014
(CHC 2008)
HAOT 2 YcTtponcTtea, obecneunBarome cudoH (3XKeKTopbl pa3nuy- | Hacockl Bo3gyluHbIe Unn BakyyMHble; [ 330.28.13.2

HOrO TWUNa, BaKyyMHbIE HACOCHI 1 MP.)

BO3AYLUHbIE UMW MPOYME ra3oBbie KOM-
npeccopsbl
COOpyeH/SI NPOMBILLNEHHBIE Pa3Hble

(Bkntovan dakensbl)

220.25.11.23.139

HAOT 2 Hacocbl (UMPKynSILMOHHBIE, APEHaXXHbIE, BOASHbIX 9XeKTo- | Hacockl rmgpasnuyeckune 330.28.12.13
poB, Opbl3ranbHbIX CUCTEM W 4p.)
HOT 2 YacTtn HacocoB YacTtn HacocoB; YacTy NoABLEMHUKOB 330.28.13.31
KUAKOCTEN
HAOT 2 Mpyabl, pe3epByapbl, NpoYne BOAOHAKONUTENbHBLIE COOpy- | Pesepayapbl xene3obeToHHble HaseM-|220.41.20.20.904
XKEHUSA Hble N NoA3eMHble 220.25.11.23.139
CoopyXeHVsi NPOMBILLTNIEHHBLIE pa3Hble
(BKrtovas pakensbl)
HAOT 2 BpbidranbHsle CUCTEMBI, YCTPOMCTBA YcTponcTea MexaHudeckme Ans pas- 330.28.29.22.190

OpbI3rMBaHnsi, paccemBaHns Unn pac-
MbINEHNSA NPoYNe, KPOME CENbCKOXO-
3ANCTBEHHbIX

CoOopyXeHMs NPOMbILUNEHHbIE pasHble

(BKroYan hakenbl)

220.25.11.23.139

9102-0C O1M



/6¢

HanmeHoBaHWe TeXHONOIrMYECKoW yCTaHOBKMN nnmn o6opyaoBaHnS,

HaumeHoBaHVe BUAOB OCHOBHbIX hOHA0B

Koa OKO® no

Howmep HAT ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 2 WcnaputenbHble rpaavpHK, BKMOYas BbITSDKHYHO GaLuHIo, CoopyxeHus NpoMbILLNEHHbIE pa3Hble |220.25.11.23.139
opocuTensHoe YCTPOUCTBO (KpoMe BpbiaranbHbIX rpaau- (Bkntovas dakenbl)
peH), NoABOASALLME HAaNOPHbIE BOAOBOALI B Npegenax rpa-
AVPHW, CUCTEMY BoAOpacnpeaeneHuns, KanneynosuTerb,
BOAOCBOPHBIN HaccernH, NpoTnBoobneaeHUTeNbHOe
YCTPOWNCTBO
HAOT 2 OB6OpPOTHBIM MPOMEXYTOUHbLINA KOHTYP OxnaxaeHus, Bkrnovas | Cucrema obopotHoro BogocHabxenus |220.41.20.20.765
Hacocbl, TennoobMeHHuKK, Tpybonposoabl
HAOT 2 Bogoembl-oxnaguTenn, pacxoibl, CBA3aHHbIE C NOAroTOB- [ Pacxoawbl Ha ynydlleHne 3emens 230.00.00.00
KOW 3eMernbHbIX YHacTKOB, BKIHOYas aksaTopum 1 bepera
BOAHbIX OOBEKTOB, Ha KOTOPbLIX Pa3MeLLEeHs! 3aaHns, Co-
opyxeHusi, obopyaosaHue, Bogoembl-oxnagutenu NCO
HAOT 3 O6opoTHble BogHble MNCO ¢ OpbisransHeIMK BaccerHamn Cucrema 060poTHOro BogocHabxeHns |220.41.20.20.765
(KOMNNEKC 34aHnn, COoOpPYXEHUI N 0BopyaoBaHUs, NpeaHa-
3HaYeHHbIX A1 OTBEL,EHMSA OT TEXHOMNOrMYeckoro obopyao-
BaHuWs M3BbITOYHOrO Tenna)
HOT 3 34aHna HacoCHbIX CTaHUm (Bofo3abopHbIX, 6eperosbix, 34aHnsi HACOCHBIX CTaHLMI 210.00.11.10.710
LMPKYNALMOHHBIX) 3pnaHns cTaHUMM HaCoCHbIX 210.00.13.11.115
HAT 3 Boaozabopbl, BOA03abopHbLIE COOPYKEHUS M3 NOBEPXHOCT- | CoopyxeHue ronosHoe Bogo3abopHoe (220.41.20.20.761

HbIX UMY NOA3EMHbIX BOAHbIX obbekToB

9102--02 01U



86¢C

HavmeHoBaHWe TeXHONOrMYECKOW YCTaHOBKU Unun o6opyaoBaHus,

HanmeHoBaHve BWA0B OCHOBHbIX hOHA0B

Koa OKO® no

Howep HAT ero anemexToBs B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 3 BeperoykpenuTerbHbIe COOPYXEHUSA Beperoykpennenve 220.41.20.20.752
HAT 3 Pr1603almTHbIE COOPYXEHWA UNK YCTPOUCTBA CoopyKeHWs KUMNLLHO- 220.41.20.20.750
KOMMYHanbHOro X03aUCTBa, OXpaHbl 220.41.20.20.772
OoKpyXatoLen cpesibl U paumoHansHoro
NPUPOAONONL3OBaHNSA
CoopyxeHna no OxpaHe OKpyXatoLlen
cpeabl M pauMoHanbHOMY MPUPOAO-
Nnonb30BaHUIo
HAOT 3 Mycopoc6opHbie peLlueTku, CeTKN, PunbTPbl O6opyaoBaHne 1 yCTaHOBKKM ANS 330.28.29.12
UnNbTPOBAHNSA NN OUYUCTKWN XKUIKO-
cTen
HAOT 3 TpybonpoBoabl, KaHarb! OTKPbITbIE U NOA3eMHbIe (BKNtovas | Tpybonpoeoabl TEXHOMOrMYeckue 220.41.20.20.901

COOPYXEHVS ANS LUYTronoaaBneHust), BKYas apMaTypy Ha
HWX, COMPSAraroLLe COOpYXeHNs (Konoaubl, nepenaapl, Bbl-

nyckn T.4.)

TpybonpoBoabl MarucTparnbsHbIe Ans
XKUAKOCTEN

Tpy6onpoBoabl MECTHbIE ANS XKUAKO-
cren

Boaonposog

220.42.21.11
220.42.21.12
220.41.20.20.759

9102-0C O1M



66¢

HavmeHoBaHWe TeXHONOrMYeckon YCTaHOBKN nnn o6opyaoBaHus,

HavnmeHoBaHmne BULOB OCHOBHbIX POHA,0B

Koa OKO® no

Homep HOT OK 013—
P RO ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) 2014
(CHC 2008)
HOT 3 YctporicTea, obecneurBaroLme CUMOH (KEKTOPbI Pasnuy- | Hacock! BO3AYLUHbIE UK BakyyMHble;, | 330.28.13.2

HOrO TMMa, BakyyMHbIE HacoChl 1 np.)

BO34YyLLHbIE UITX NPOYMe ra3oBble KOM-
npeccopbl
Coopy>KeH|/|;| NpOMbILLUNEHHbIEe pa3Hble

(Bkntovas dakenbl)

220.25.11.23.139

HOT 3 Hacocs! (UnpKynsiLMoHHbIE, ApeHaXHbIe, BOASHbLIX 3xekTo- |Hacocsk! ruapaenuueckue 330.28.12.13
poB, 6pbl3ranbHbIX CUCTEM U 4p.)
HAOT 3 YacTtu Hacocos YacTtn HacocoB; 4acTn NoabEMHUKOB 330.28.13.31
XKNIKOCTEN
HOT 3 BpbisraneHele 6acceniHbl, NMpyabl, pesepByaphl, Npoune Bo- |PesepByapbl Xene3obeToHHbIe Hasem-|220.41.20.20.904
LOHaKoMUTENbHBIE COOPYXEHMS Hble N NOA3EMHbIE 220.25.11.23.139
CoOpyXeHa NPOMBbILLNEHHbIE pa3Hble
(Bkntouan dakensbl)
HOT 3 Bpbl3ranbHble CUCTEMBI, YCTPOUCTBa YcTponcTea MexaHnyeckue ans pas- 330.28.29.22.190

OpbI3rMBaHus], paccemBaHusi UnNu pac-
NbINEHNA NPoYMe, KPOME CENbCKOXO-
3ANCTBEHHbIX

CoOopyXeHVsi NPOMBbILLNEHHbIE pa3Hble

(Bkntouan dakensbl)

220.25.11.23.139

9102--0C O1U



00¢

HavmeHoBaHWe TEXHONOrMYECKOW YCTaHOBKN Unn 06opyAoBaHus,

HanmeHoBaHne B OB OCHOBHbIX OHA0B

Koz OKO® no

Howmep HAT ero anemeHToB B coctase HOT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)

HOT 3 OBOpPOTHBIV NPOMEXYTOYHBIA KOHTYP OXNaxAeHns, Bkmtoyas | Cuctema obopoTHoro BogocHabxenns |220.41.20.20.765
Hacochbl, TennoobMeHHKN, TpyBonposoabl

HAOT 3 Pacxogbl, cBA3aHHbIE C NMOArOTOBKOM 3eMenbHbIX y4acTkoB, |Pacxoabl Ha ynydlleHne 3emerns 230.00.00.00
BKItoYasi aksaTopum 1 Bepera BoAHbIX O6BEKTOB, Ha KOTO-
pbIX pa3MeLLeHbl 34aHUS, COOPYXeHUs, 0BopyaoBaHme
nco

HAOT 4 O6opoTHble BogHble MNCO ¢ atMocdepHbIMK rpagupHaMu | Cuctema obopoTHoro BogocHabxerus 220.41.20.20.765
(KkOMNneKc 34aHun, CoopyXeHU U 0BopyaoBaHNs, NpeaHa-
3HaYeHHbIX 4151 OTBEL,EHMSA OT TEXHOMOMMYECKOro 0Bopyao-
BaHWS U3ObLITOYHOrO Tenna)

HAOT 4 3aHns HacoCHbIX CTaHUMM (BoA03abopHbIX, 6eperosbIx, 3aaHna HacoCHbIX CTaHUmiA 210.00.11.10.710
LMPKYNALMOHHBIX) 34aHVs CTaHLMN HACOCHbIX 210.00.13.11.115

HAOT 4 Bogosabopbl, Bog03aBGopHLIE COOPYKEHNUSA U3 NMOBEPXHOCT- | CoopykeHWe ronoeHoe Boao3sabopHoe |220.41.20.20.761
HbIX UMW NOA3EMHbIX BOAHbLIX 06 HEKTOB

HAT 4 BeperoykpenvTensHble COOpYXEeHUA Beperoykpennenve 220.41.20.20.752

9102-02 01U



Log

HaumeHoBaHWe TeXHONOIMYECKO YCTaHOBKMN Unn o6opyAoBaHuS,

HavnmeHoBaHWe BUROB OCHOBHBIX POHA0B

Koa OKO® no

Homep HOT
Mep HAL ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 4 PLi603alumTHBIE COOPYXEHUS UIN YCTPONCTBA CoopyxeHns XKNIULHO- 220.41.20.20.750

KOMMYyHarnbHOro X03AUCTBa, OXpaHbI
oKpyXarowen cpesibl 1 paumoHansHoro
NPUPOAOMNONb30BaHNSA

CoopyXeHns Mo OXpaHe OKpyXatoLlen

CpeAbl U pauuoHanbHOMY NpUpOAo-

220.41.20.20.772

Nonb30BaHUIO
HAOT 4 MycopocBopHbIe peLlueTkun, CeTkM, PUnbTPbI O6opynoBaHue 1 ycTaHOBKM Ansi 330.28.29.12
UNLTPOBaAHMS UM OUYUCTKU KUAKO-
cren
HAOT 4 Tpy6onpoBoabl, kKaHarbl OTKPbITbIE U NoA3eMHbIe (BKnroyas | Tpybonposoabl TEXHONOrNYeckne 220.41.20.20.901

COOPYXKEHVS ANA LUYrONOAaBIEHWS), BKIOYas apMmaTypy Ha
HWX, COMPSAratoLLMe COOPYXeHUS (KOMoALbI, Nepenagbl, Bbl-

nyckn T.4.)

Tpy6onposogbl MarucTpasnbeHsie Ans
KugKocten

TpybonpoBoAbl MECTHbIE ANA XUAKO-
cren

Bogonpoeog

220.42.21.11
220.42.21.12
220.41.20.20.759

9102--0Z 01U



401

HanmeHoBaHWe TexHonorn4eckon ycTaHoBku unu obopyaoBaHnsi, | HavmeHoBaHWe BUAOB OCHOBHbIX (hOHA0B Koa OKO® no
Howep AT ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK 013—2014
(CHC 2008)
HOT 4 YcTpolicTea, obecrneurBaroLLme cUOH (KEKTOPbI Pasnuny- | Hacock! BO3ayLUHbIE UK BakyyMHble;, | 330.28.13.2
HOro TMna, BakyyMHbIe HAcochl U np.) BO3AYLUHbIE UMW NpoYne rasosble kKom- |220.25.11.23.139
npeccopsl
CoopyXeHrsi NPOMBbILLNEHHbIE pPasHble
(Bkrtovas dakensl)
HAOT 4 Hacoch! (UMPKYNSUMOHHBIE, APEHaxHbIe, BOASHBIX IKEKTO- | Hacockl rmgpasnuyeckmne 330.28.12.13
poB, Gpbl3ranbHbIX CUCTEM U 4p.)
HAOT 4 Yactn Hacocos YacTn HacocoB; YacTy NoAbEMHUKOB 330.28.13.31
XXUIKOCTEN
HAOT 4 BoaocGopHble GacceliHbl, Npyabl, pe3epByapbl, npoyne Bo- |PesepByapbl xene3obeToHHble Hasdem-|220.41.20.20.904
[OHaKOMUTENbHbIE COOPYXEeHUA Hble N NoA3EMHble 220.25.11.23.139
CoopyXeHns NpOMBbILLMEHHbIE pasHble
(Bkntoyas dakensl)
HAOT 4 ATMocdepHble rpagupHu, BpblaranbHble CUCTEMBI, YCTPOU- | YCTPOUCTBa MeXaHn4eckue Ans pas- 330.28.29.22.190

cTBa

BpbI3rBaHns, paccemMBaHnsa Unu pac-
MNbINIEHNS NPOYNE, KPOME CEMbCKOXO-
39NCTBEHHbIX

CoOpyeHMA NPOMBILLNEHHbIE pa3Hble

(BknNtovas akensbl)

220.25.11.23.139

9102-0C 01U



€0g

HaumeHoBaHWe TeXHONOrM4eckon yCTaHoBKM N 060pyAoBaHnS,

HanmeHoBaHne BUAOB OCHOBHbIX hOHA0B

Koa OKO® no

Howmep HAT ero anemeHToB B coctase HOT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 4 OBOpPOTHBIV NPOMEXYTOYHBIV KOHTYP OXNa@xaeHus, BKtoyas | Cuctema obopoTHoro BogocHabxeHns |220.41.20.20.765
HacoCbl, TeNNOOBMEHHMKM, TPYOOnpoBoabI
HAOT 4 Pacxogbl, cBA3aHHbIE C NMOATOTOBKOM 3eMenbHbIX yvacTkoB, |Pacxoabl Ha ynydweHue semens 230.00.00.00
BKIKOYas akeaTopum 1 Hepera BoAHbIX 06BEKTOB, Ha KOTO-
pbIX pasMeLLeHbl 34aH1si, COOpYKeHUsi, 0BopyaoBaHmne
nco
HOT 5 O6opoTHble BogHble MNCO ¢ BaleHHbIMU ncnapuTenbHbiMU | Cuctema 060poTHOro BogocHabxenns |220.41.20.20.765
rpagupHsMK (KOMMIIEKC 34aHWIN, COOPYXEHMI 1 oBopyaoBsa-
HWS, NPeHAa3Ha4YeHHbIX ANS OTBEAEHMSA OT TEXHOMOrn4e-
ckoro o6opynoBaHus 3bbITOMHOrO Tenna)
HAOT 5 34aHMa HAaCOCHbIX CTaHUM (Boa03abopHbIX, 6eperosbix, 3aHnNs HaCOCHbIX CTaHUMIA 210.00.11.10.710
LMPKYNSALMOHHBIX) 34aHns cTaHuMIA HAaCOCHbIX 210.00.13.11.115
HOT 5 Boaosabopebl, Bog03abopHbIe COOPYXEHNSA 13 MoBepxHOCT- | CoopyKeHWe ronosHoe Bogo3abopHoe |220.41.20.20.761
HbIX UM NMOA3EMHBIX BOAHBLIX 06BEKTOB
HAOT 5 BeperoykpenuTerbHble COOPYXEHMA BeperoykpenneHue 220.41.20.20.752

910202 O1U



1401

HaumeHoBaHWe TeXHONOIMYECKO YCTaHOBKMN Unn o6opyAoBaHuS,

HavnmeHoBaHWe BUROB OCHOBHBIX POHA0B

Koa OKO® no

Homep HOT
Mep HAL ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 5 Pbibo3allnTHBIE COOPYXEHWUS UMK YCTPONCTBA CoopyeHns KUIULLHO- 220.41.20.20.750

KOMMYyHarnbHOro X03AUCTBa, OXpaHbI
oKpyXarowen cpesibl 1 paumoHansHoro
NPUPOAOMNONb30BaHNSA

CoopyXeHns Mo OXpaHe OKpyXatoLlen

CpeAbl U pauuoHanbHOMY NpUpOAo-

220.41.20.20.772

Nonb30BaHUIO
HOT 5 MycopocBopHbIe peLlueTkun, CeTkM, PUnbTPbI O6opynoBaHue 1 ycTaHOBKM Ansi 330.28.29.12
UNLTPOBaAHMS UM OUYUCTKU KUAKO-
cren
HOT 5 Tpy6onpoBoabl, kKaHarbl OTKPbITbIE U NoA3eMHbIe (BKnroyas | Tpybonposoabl TEXHONOrNYeckne 220.41.20.20.901

COOPYXKEHVS ANA LUYrONOAaBIEHWS), BKIOYas apMmaTypy Ha
HWX, COMPSAratoLLMe COOPYXeHUS (KOMoALbI, Nepenagbl, Bbl-

nyckn T.4.)

Tpy6onposogbl MarucTpasnbeHsie Ans
KugKocten

TpybonpoBoAbl MECTHbIE ANA XUAKO-
cren

Bogonpoeog

220.42.21.11
220.42.21.12
220.41.20.20.759

9102-0C o.M



s0e

HavmeHoBaHWe TeXHONOrMYECKOW YCTaHOBKN 1nn 060pyAoBaHus,

HavmeHoBaHWe B 0B OCHOBHbIX (OOHA0B

Koz OKO® no

Howmep HAT ero anemeHTos B coctase HOT no OK 013—2014 (CHC 2008) OK 013—2014
(CHC 2008)
HOT 5 YctponcTea, obecrneunsarolne COoH (KEeKTopbl pasnuy- | Hacockl Bo3gyLuHble Unn BakyyMHble; | 330.28.13.2
HOro TUNa, BakyyMHbIE€ HacocCkl 1 Mp.) BO3AYLUHbI® NN NpOYME rasosble KoM- |220.25.11.23.139
npeccopsl
CoopyXeHVs MNPOMBILLNEHHbIE pasHble
(Bkntovan dakenbl)
HOT 5 Hacocbl (UMPKYNALMOHHBIE, APEeHaXKHbIe, BOASAHBLIX MEKTO- | Hacockl rmapaenuyeckme 330.28.12.13
poB, BpbI3ranbHbIX CUCTEM U A4p.)
HAOT 5 YacTtun HacocoB Yactn HacocoB; YacTy nogbemHukos | 330.28.13.31
Xuakocrten
HOT 5 BonocGopHble GaccenHbl, NPyLbl, pe3epsyapbl, Npoune Bo- |PesepByapbl xene3obeToHHble Haszem-|220.41.20.20.904
LOHaKoMUTENbHbIE COOPYKEHNS Hble 1 NoJ3eMHble 220.25.11.23.139
CoopyXeH/s NPOMBILLNEHHbIE pasHble
(Bkntouasn dakensbl)
HOT 5 WcnaputensHble rpagupHK, BKIKOYASA BbITSDKHYHO GaLLHIO, YcTponcTBa MexaHn4yeckne ana pas- 330.28.29.22.190

opocuTenibHoe YCTPoUCTBO (kpoMe BpbiaranbHbIX rpaam-
peH), MOABOASLLME HanopHbIE BOAOBOALI B Npeaenax rpa-
LVPHK, CUCTEMY BOJOpacnpeaeneHns, KanneyrnoBuTenb,
Boaoc6opHbIN BacceinH, NpoTneoobneaeHNTeNbHOE

YCTPONCTBO, BO3AYXOPErynupytoLme yCTporucTea

Bpbl3rMBaHNA, paccenBaHns Unn pac-
MbINEHNSA NpoYne, KPOME CENbCKOXO-
3ANCTBEHHBIX

CoopyXeHWs NPOMbILLTIEHHbIE pasHble

(BKrrovas akenbl)

220.25.11.23.139

9102--0C 01U



90¢

HanmeHoBaHMe TEXHONMOrMUYECKON YCTaHOBKM UM 060pYA0BaHWS,

HavnmeHoBaHWe BULOB OCHOBHbIX (YOH10B

Kog OKO® no

Howmep HAT ero anemeHTos B coctase HOT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 5 OBopOTHBIN NPOMEXYTOUHBIA KOHTYP OXNaxAeHWs, Bktoyas | Cuctema oBopoTHoro BogocHabxkeHus |220.41.20.20.765
Hacockl, TENNOOOMEHHMKM, TPYBOonpoBOAbI
HOT 5 Pacxogbl, cBA3aHHbIe C MOArOTOBKOM 3eMenbHbIX YY4aCTKOB, |Pacxoabl Ha ynydlieHue 3emernb 230.00.00.00
BKMHOYas aKksaTopumn U Bepera BofHbIX 06BLEKTOB, Ha KOTO-
pbIX pasMeLLeHbl 34aHUs, CoopyeHusi, obopyaoBaHue
nco
HAT-5 CoopyKeHWs AN OYNCTKMA MOAMUTOYHON Un LMPKYNAUmnoH- | CoopyxeHne ouncTHoe BogocHabxe-  (220.41.20.20.762
HoW BOAbI HWA
HOT-5 Tpy6onpoeoab! ANA OTBEAEHWSA NPOLYBOUYHbIX BOA, Kananusauusa 220.41.20.20.763
HAOT-5 34aHnA HAaCOCHbIX CTaHUMIA ANA OTBEAEHMSA NPOAYBOYHON 3paHua cTaHuMM HacocHbIX kaHanusa-|210.00.11.10.792
BOAbI LMOHHBIX
HAOT-5 CoopyxeHna 4nst O4YNCTKN NPOLYBOYHOM BOAbI CoopyxeHns Ang OUYUCTKU CTOUHLIX Bog, | 220.41.20.20.767
CoopyxeHus no oxpaHe okpyxatowen |220.41.20.20.772
cpegnbl 1 paumoHaribHOMY NpUpoao-
nonb30BaHMIo
HAOT-5 Kanneynoswutenu, Bogoynosutenu Kanneynosutenu 330.28.25.14.126

9102-0Z O1U



L0¢

HavmeHoBaHWe TeXHONOrMYeckon yCTaHOBKU Unn o6opyaoBaHus,

HavmeHoBaHWe BUL0B OCHOBHbIX (YOHA0B

Koz OKO® no

Homep HAT oK
PRA ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) 013—2014
(CHC 2008)
HAT6 O6opoTHble BoaHble MCO ¢ BEHTUNATOPHLIMK UcnapuTenk- | Cuctema oBopoTHoro BofocHabkeHns |220.41.20.20.765

HbIMW rPaANPHSAMU C NPUHYAUTENBHOW TArON NV NOA Hak-
LYBOM (KOMMJIEKC 34aHNIA, COOPYXEHMA 1 060pyAoBaHMS,
npefHasHa4YeHHbIX AR OTBEAEHNSA OT TEXHONMOMMYECKOro

oBopyaoaHns n3bbITOYHOro Tenna)

HOT 6 34aH1A HACOCHbIX CTaHUMIA (BOA03a00PHbIX, OEPEroBbIX, 34aHns HACOCHbIX CTaHUWI 210.00.11.10.710
LIMPKYNALMOHHBIX) 34anns CTaHLMIn HaCOCHbIX 210.00.13.11.115
HOT 6 Bonosabopel, Bofo3abopHble CoopyxeHus 13 noBepxHocT- | CoopyeHne ronosHoe BogosabopHoe |220.41.20.20.761
HbIX UM NMOA3EMHbBIX BOAHbLIX 06 BLEKTOB
HOT 6 BeperoykpenuTenbHble COOPYKEeHUA BeperoykpenneHue 220.41.20.20.752
HAOT 6 Pbi6o3allmTHbIE COOPYKEHUSI UMK YCTPOUCTBA CoopyXeHNst XXUMNLLHO- 220.41.20.20.750
KOMMYHarbHOro X038MCTBa, OXpPaHbl 220.41.20.20.772
OKpyXatoLel cpefibl U paumoHansHOro
NpUPOAONONb30BaHNSA
CoopyXeHusi Mo OXpaHe OKpYXKatoLLen
cpefbl M pauuMoHanbHOMY NpUpoAo-
Nonb30BaHUIo
HOT 6 MycopocBopHbIe peLueTku, CETKW, PUnbTpbl O6opynoeaHue U yCTaHOBKM AN 330.28.29.12

PUNLTPOBAHNSA UM OYUCTKN XKULKO-

cren

9102--02 O1Mn



80¢

. Koa OKO® no
HavmeHoBaHWe TeXHONOrM4eckon ycTaHosku nnmn obopyaosanus, | HaumeHoBaHme B1UaoB OCHOBHbIX (DOHA0B
Homep HOT OK 013—2014
ero anemeHToB B coctase HOT no OK 013—2014 (CHC 2008)
(CHC 2008)
HAT 6 TpyBonpoeogkl, kaHanbl OTKPbITbIE U NOA3EMHbIE (BkMovas | TpybonpoBogbl TEXHONOMMYECKME 220.41.20.20.901
COOPYXEHWA ANS WYronoAaBreHns), Bkroyaa apmatypy Ha | Tpy6onpoBoabl MarucTparsbHble Ans 220.42.21.11
HUX, COMpAraroLLme COopyKeHNs (KONoAaLbl, nepenaabl, Bbl- |XUAKOCTEN 220.42.21.12

nycKn T.4.) TpybonpoBoabl MECTHbIE ANsA Xuako- [220.41.20.20.759
cTen
Bogonposog,
HAT 6 YctponcTea, obecnevnBarome cndoH (MKEKTopbl pasnuyd- | Hacocsl Bo3ayLHblie nun BakyymHble; | 330.28.13.2
HOro TWNa, BakyyMHble HAcoChl 1 Np.) BO3AYLUHbIE UMK NpoYKne rasosble kom- |220.25.11.23.139
npeccopsbl
CoopyXeHNa NPOMBbILUIIEHHbIE pa3Hble
(Bkntouan dakensl)
HOT 6 Hacocbl (UMpPKYNSLMOHHbIE, APEeHaXHbIe, BOASHbIX MKEKTo- | Hacockl rmapaenuyeckme 330.28.12.13
poB, Gpbl3ranbHbIX CUCTEM U Ap.)
HAOT 6 YacTtn HacocoB YacTtn HacocoB; YacTy NOABbEMHUKOB 330.28.13.31
Xunakocren
HAOT 6 BoaocGopHbie GaccelHbl, Npyabl, pe3epByapbl, Npoune Bo- |Pesepsyapbl xene3obeToHHble Hasem-|220.41.20.20.904

AoHaKonnTesbHble COOPYXeHUA

Hbl€ 1 Nog3emHble
CoopyeH/si MPOMBILLNEHHbIE pasHble

(Bkntouan dakensbl)

220.25.11.23.139

9102-0C 01N
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HanmeHoBaHWE TEXHONOMMYECKOW YCTaHOBKM U 060pya0BaHuS,

HavmeHoBaHWe BUAOB OCHOBHbIX HOHAOB

Koa OKO® no

Howep HAT ero anemeHToB B coctase HAOT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HOT 6 UcnaputenbHble rpagupHn, BKIKOYAS BbITSPKHYHO OalLLlHLo, YcrponcTea MexaHudeckme Ansa pas- 330.28.29.22.190
OpOCUTENBHOE YCTPOUCTBO (KpoMe OpbidranbHbIX rpaam- 6pbi3rmBaHns, paccemBaHus unu pac- |220.25.11.23.139
peH), NoABOASALLME HANOPHbIE BOAOBOAbI B NPeAenax rpa- | nbifieHrsl NpoYne, KpoMe CenbCKOoXOo-
OVPHW, CUCTEMY BOAOpAaCNpeaeneHns, KanneyrnosuTerb, 3SACTBEHHbIX
Boaoc6opHbIN 6accerH, NpoTBOOGneAeHUTENbHOE CoopyxeHusi NPOMbILLNEHHbIE pasHble
YCTPOWNCTBO, BO3AYyXOpErynupytoLLme ycTponucTea (Bkntovan gakenbl)
HAT 6 O60pOTHLIN NPOMEXYTOUHBIA KOHTYP OxnaxaeHus, Bkntovas | Cuctema obopotHoro BogocHabxkernus |220.41.20.20.765
Hacockl, TeNNooBMeHHWKW, TpyGonpoBoabl
HOT 6 Pacxogbl, cBA3aHHbIE C NOAFOTOBKOW 3EMENbHBIX YY4aCTKOB, |Pacxoawbl Ha ynydlieHne 3emens 230.00.00.00
BKIHOYast akBaTopum n Bepera BoaHbIX 0ObEKTOB, HA KOTO-
pbIX pasMeLLeHbl 34aHNs, COopyeHusi, 0BopyaoBaHne
nco
HAOT 6 CoopyxeHns ANst O4YUCTKN NOANUTOUHON MW UMPKYNAUMOH- | COOopyXeHne ounucTHoe BogocHabxke- |220.41.20.20.762
HOW BOAbI HWA
HOT 6 TpybonpoBogbl 4NS OTBEAEHUS NPOAYBOYHLIX BOA KaHanusauusa 220.41.20.20.763
HOT 6 34aHMa HAaCOCHbIX CTaHUMA ANSA OTBEAEHWS NPOAYBOYHOWN 34aHna cTaHUMn HacocHbIX kaHanusa-|210.00.11.10.792

BOAbI

LMOHHbIX

9102--0Z 01U
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. Koa OKO® no
HanmeHoBaHWe TeXHOMOrM4Yeckon yCTaHoBkn unmn obopyaosaHus, | HaumeHoBaHue BUAOB OCHOBHbIX POHAOB
Homep HOT OK 013—2014
ero anemeHToB B coctase HOT no OK 013—2014 (CHC 2008)
(CHC 2008)
HOT 6 CoopyXeHus AN O4UCTKM NPOAYBOYHOMN BOAbI CoopyxXeHna AN O4YUCTKM CTOYHbIX BOg, | 220.41.20.20.767

CoopyxeH1si MO oxpaHe OKpYKatoLLen

cpefb! 1 pauvoHansHOMY NpUpPoao-

220.41.20.20.772

nonb30BaHUIo
HOT 6 KanneynosuTtenu, BoaoynoBUTEnu Kanneynosutenm 330.28.25.14.126
HOT 6 BeHTMnATOpsLI rpagnpeH BeHTUnATOpbLI OCEBLIE 330.28.25.20.111
HAOT 7 O6opoTHble BogHbie MNCO ¢ 3xeKkUMOHHBIMU ncnapuTens- | Cuctema 060poTHOro BogocHabxeHna |220.41.20.20.765
HbIMW rpaAnpPHAMM (KOMMNIEKC 34aHUA, COOPYKEHUN N 060-
pyAoBaHWs, MpegHasHavYeHHbIX 4151 OTBEAEHUS OT TEXHOIMO-
rmdeckoro o6opyAoBaHNs 3BLITOYHOro Tenna)
HAT 7 34aHna HacoCHbIX CTaHuun (Bofo3abopHbIX, 6eperosbIx, 3naHns HaCOCHbIX CTaHLMIA 210.00.11.10.710
LMPKYNALUOHHBIX) 3naHna cTaHLUmMn HacoCHbIX 210.00.13.11.115
HAOT 7 Bogosabopbl, Bog03abopHbIe COOpyeHNUs U3 nosepxHocT- | CoopyxeHue ronoeHoe sogo3sabopHoe |220.41.20.20.761
HbIX UMW NMOA3EMHBIX BOAHbLIX 06HLEKTOB
HAT 7 BeperoykpenuternbHbIE COOPYKEHUS BeperoykpenneHue 220.41.20.20.752

9102-02 1K
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HaumeHoBaHWe TeXHONOIMYECKO YCTaHOBKMN Unn o6opyAoBaHuS,

HavnmeHoBaHWe BUROB OCHOBHBIX POHA0B

Koa OKO® no

Homep HOT
Mep HAL ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 7 Pbibo3allnTHBIE COOPYXEHWUS UMK YCTPONCTBA CoopyeHns KUIULLHO- 220.41.20.20.750

KOMMYyHarnbHOro X03AUCTBa, OXpaHbI
oKpyXarowen cpesibl 1 paumoHansHoro
NPUPOAOMNONb30BaHNSA

CoopyXeHns Mo OXpaHe OKpyXatoLlen

CpeAbl U pauuoHanbHOMY NpUpOAo-

220.41.20.20.772

Nonb30BaHUIO
HOT 7 MycopocBopHbIe peLlueTkun, CeTkM, PUnbTPbI O6opynoBaHue 1 ycTaHOBKM Ansi 330.28.29.12
UNLTPOBaAHMS UM OUYUCTKU KUAKO-
cren
HOT 7 Tpy6onpoBoabl, kKaHarbl OTKPbITbIE U NoA3eMHbIe (BKnroyas | Tpybonposoabl TEXHONOrNYeckne 220.41.20.20.901

COOPYXKEHVS ANA LUYrONOAaBIEHWS), BKIOYas apMmaTypy Ha
HWX, COMPSAratoLLMe COOPYXeHUS (KOMoALbI, Nepenagbl, Bbl-

nyckn T.4.)

Tpy6onposogbl MarucTpasnbeHsie Ans
KugKocten

TpybonpoBoAbl MECTHbIE ANA XUAKO-
cren

Bogonpoeog

220.42.21.11
220.42.21.12
220.41.20.20.759

9102--0Z 01U



cle

HavmeHoBaHWe TexHONorn4eckon ycTaHoBku unu o6opyaosaHns, | HaumeHoBaHWe BUAOB OCHOBHLIX (POHA0B Koa OKO® no
Howmep HIIT ero anemeHTos B coctase HOT no OK 013—2014 (CHC 2008) OK 0132014
(CHC 2008)
HOT 7 YctponcTea, obecrneunsarolne CdOoH (KEeKTopbl pasnuy- | Hacockl Bo3gyLuHble Unn BakyyMHble; | 330.28.13.2
HOro TUNa, BakyyMHbIE€ HacocCkl 1 Mp.) BO34YLUHbIE NN NpOYME rasosble KoM- |220.25.11.23.139
npeccopsl
CoopyXeHna NpOMBbILLNEHHBIE pasHble
(Bkntovasa dakenbl)
HAOT 7 Hacocbl (UMPKYNALMOHHBIE, APEHaXKHbIE, BOASHBLIX MEKTO- | Hacockl rmgpasnuyeckme 330.28.12.13
poB, Opbl3ranbHbIX CUCTEM W1 4p.)
HAOT 7 YacTtun HacocoB Yactu HacocoB; yact nogbeMHukos | 330.28.13.31
XKuUakocTen
HOT 7 BonocGopHble GaccenHbl, Npyabl, pesepByapbl, Npoyne Bo- |PesepByapbl xene3obeToHHble Hasem-|220.41.20.20.904
JAOHAKOMUTENbHbIE COOPYXKEHUA Hbl€ N NOA3EMHbIe 220.25.11.23.139
CoopyXeHnsi NPOMBbILUMEHHbIE pasHble
(Bkntovasn dakenbl)
HOT7 IDKEKLMOHHBIE PaANPHM, BKMOYAA BbITSDKHYHO OallHIo, NoA- | YCTponcTBa MexaHuYeckue ans pas- 330.28.29.22.190

BOASLLME HAMNOPHbIE BOAOBOALI B Npefenax rpagupHu, cu-
CTeMy BOAOpacrpeeneHns, Kanneynosutens, Bogoctop-
HbI 6accenH, NpoTnBoobneaeHUTENBHOE YCTPOWUCTBO, BO3-

AYXOPETrynmpytoLe 1 BO3AyXOHaNpaenstoLLme yCTpoucTea

6pbI3rMBaHKs, paccenBaHns Unn pac-
NblNeHnA NpoYne, Kpome CeNbCKOXO0-
3ANCTBEHHbIX

CoopyXeHVa NPOMBILLINEHHBIE pa3Hble

(Bkntouan dakensbl)

220.25.11.23.139

9102-02 O1M
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HaumeHoBaHWe TEeXHONOrMYECKON YCTaHOBKU Unn 060pyAOBaHUS,

HanmeHoBaHWe BWA0OB OCHOBHbIX hOHA0B

Koa OKO® no

Howep HAT ero anemeHToB B coctase HOT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HOT 7 OBOpPOTHDBIV NPOMEXYTOUHBIA KOHTYP OXNa@xAaeHus, Bknroyas | Cuctema obopoTHoro BogocHabxeHns |220.41.20.20.765
HacoCkl, TeNNOoBMeHHMKN, TPyBonpoBoabI
HOT 7 Pacxogbl, cBA3aHHbIE C MOArOTOBKOW 3eMENbHbIX y4acTKoB, |Pacxoabl Ha ynydweHue 3emens 230.00.00.00
BKIoYas akesaTopum 1 Gepera BoAHbIX 06BLEKTOB, Ha KOTO-
pbIX pasMeLLeHbl 3gaHNs, CoopyeHus, obopyaoBaHue
nco
HOT 7 CoopyKeHns AN OYUCTKA NOAMUTOYHON Unn LMPKYNAUmnoH- | CoopyxeHne ounctHoe BogocHabxe-  (220.41.20.20.762
HoW BOAbI HWA
HAOT 7 Tpy6onpoBoAab! ANA OTBEAEHUA NPOAYBOYHbLIX BOS Kananusaunsa 220.41.20.20.763
HOT 7 34aHMA HaCOCHbIX CTaHUUA ANA OTBEAEHMSA NPOAYBOYHON 3paHma cTaHUMM HacoCHbLIX kaHanusa-|(210.00.11.10.792
BOAbI LIMOHHbIX
HAOT 7 CoopyxeHns ANs O4YUCTKX NPOAYBOYHON BOAbI CoopyxeHns Ans O4UCTKU CTOYHbIX Bog, | 220.41.20.20.767
CoopyxeHns No oxpaHe okpyxarowen |220.41.20.20.772
cpefbl U paumoHaribHOMY NPUPoAo-
Nonb30BaHNo
HOT 7 Kanneynosutenu, Bogoynosutenm Kanneynosurenu 330.28.25.14.126
HOT 8 BosgywHsie NCO c 6alleHHbIMU paguaTopHeIMU rpagup- CoopyXeHnsi MPOMbILLNEHHble pasHble |220.25.11.23.139

HSIMM (KOMMNEKC 3aHNIA, COOPYKeHWUN 1 060pyaoBanHus,
NpeAHasHauYeHHbIX 49 OTBEAEHUS OT TEXHOMNOMNYECKOro

060opyaoBaHns N3bbITOYHOrO Tenna)

(Bkntouasn dakenbl)

9102--02 O1U
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HanmeHoBaHne TEXHONOrMYECKON YCTAHOBKM UM 060pyAOBaHuS,

HavmeHoBaHWe B 0B OCHOBHbIX (YOH0B

Koa OKO® no

Homep HAT ero anemeHToB B coctase HOT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAT 8 3aaHna UMPKYNALMOHHBIX HACOCHBIX CTaHLMNA 34aHns HacoCHbIX CTaHLUiA 210.00.11.10.710
3paHnsa cTaHumiA HaCOCHbIX 210.00.13.11.115
HAT 8 LnpKynaLmMoHHbIE Hacockl, Hacockl BpblaraneHeIX cUCTEM Hacocbl rugpasnuyeckue 330.28.12.13
OpOLLEHUSI pafmnaTopoB
HOT 8 Yactm Hacocos YacTn HacocoB; YacTu NoOABEMHUKOB 330.28.13.31
XKuakocTten
HOT 8 BalueHHble paguaTopHble rpagupH, BKIHOYas BbITHKHYIO CoopyxeHus NpombiLLNeHHbIe pasHble |220.25.11.23.139
BaLuHto, NoABOASILLME HAMOPHbIE BOAOBOAbI B Npeaenax (Bknrovas dakensbl)
rpagvpHu, pagmartopsl (TennoobMeHHNKN), BO3LYXOperynm-
pyloLLMe yCTPOMCTBA, Opbi3rarnbHble CUCTEMBI OPOLLEHMS
paguaTtopos
HOT 8 OB0opOTHbBIM NPOMEXYTOUHBIV KOHTYP OXNaxAeHWs, Bkntodas | Cuctema o6opoTHoro BogocHabxenna |220.41.20.20.765
HacocChl, TeNNooOMeHHWKW, TPYOonpoBOoabI
HOT 8 Pacxogbl, cBA3aHHbIE C NOArOTOBKOM 3eMenbHbIX y4acTKoB, |Pacxoabl Ha ynydlueHue 3emens 230.00.00.00
Ha KOTOPbIX pasMeLLeHbl 34aHUsI, COOPYXXeHns, obopyaosa-
Hue MCO
HAOT 8 CoopyxeHns ANt OUUCTKM NOANUTOYHOM U LIMPKYNSALMOH- | CoopyxeHne ouncTHoe BogocHabxke- |220.41.20.20.762

HoW BOAbI

HUA

9102-0Z O1M
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HaumeHoBaHne TexHONornyecko ycTaHoBku unu o6opyaoBaHus,

HanmeHoBaHue BUAOB OCHOBHLIX POHA0B

Koa OKO® no

Howep HAT ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAT 8 BpbisranbHble CUCTEMBI, YCTPOUCTBA YcrpoicTBa MexaHu4eckme Ans pas- 330.28.29.22.190
6pbI3rmBaHus, paccemBaHust unu pac- |220.25.11.23.139
MbINIEHNS NPOYNE, KPOME CENMbCKOXO-
3ANCTBEHHbIX
CoopyXeHns NPOMBbILLNEHHbIE pa3Hble
(Bkntovan dakensbl)
HOT 9 BospywHbie NMCO ¢ BEHTUNATOPHLIMU paanaTopHeiMu rpa- | COOpY:KeHNst NPOMBILLNEHHbIE pasHble |220.25.11.23.139
AVPHAMK, annapatamMn BO3AYLUHOIO OXNnaxkAeHus, Bo3ayw- | (Bknodas dakensl)
HbIMW KOHAEHcaTopamm (KOMMNNEKC 3AaHNIA, COOPYXEHUI U
obopynoBaHus, NpeaHasHauYeHHbIX ANA OTBEAEHUS OT TeX-
HOMOrM4yeckoro o6opyaoBaHMs U3bLITOYHOrO Tenna)
HOT 9 3aaHna UMpKYNAUMOHHBIX HACOCHBIX CTaHLMA 34aHNs HACOCHbBIX CTaHLMIA 210.00.11.10.710
34aHVs CTaHUMIM HaCOCHbIX 210.00.13.11.115
HAOT 9 LIMpKynAUMOHHBIE HACcOChl, HAacoChl BpbidranbHbIX CUCTEM Hacocbl ruppaenuyeckme 330.28.12.13
OpOLLEHUS paanaTopoB
HAOT 9 Yactu Hacocos YacTn HacocoB; YacTu NoAbLEMHUKOB 330.28.13.31

Xuakocren

9102--0C O1U
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HaumeHoBaHWe TEXHONOrMYECKOW YCTaHOBKM Unn o6opyaoBaHus,

HanmeHoBaHne BW0B OCHOBHbIX hOHA0B

Koa OKO® no

Howmep HAT ero anemeHToB B coctase HAT no OK 013—2014 (CHC 2008) OK013—2014
(CHC 2008)
HAOT 9 BeHTUnATOpPHBIE PpagnaTopHbIe rpagnpHK, BKIKOYAS BbITSK- | COOPYKEHUS! NPOMBILLNEHHbIE pasHbie |220.25.11.23.139
Hyto BalLHIo, NOABOASALLME HAMOPHbIE BOAOBOAbLI B Npeae- | (Bknovas dakenbl)
nax rpagupHu, paanartopsbl (TennoobMeHHNKK), BO3AyXope-
rynuMpytoLme yCTponcTea, BpbiaranbHble CUCTEMBI OpOLLE-
HUS paanaTopoB
HAT 9 OBOpPOTHBINM MPOMEXYTOUHBIN KOHTYP OXNaxaeHws, Bkrovas | Cuctema o6opoTHoro BogocHabkeHns |220.41.20.20.765
HacoCbl, TeNNOOOMEHHUKM, TPYOonpoBoabI
HAOT 9 Pacxopbl, cBA3aHHbIE C MOAMOTOBKOW 3eMenbHbIX y4acTKoB, |Pacxofbl Ha ynydleHue 3emens 230.00.00.00
Ha KOTOPbIX pasMeLLeHbl 3faHUsi, COopyKeHusi, 06opyaoea-
Hue MNCO
HAT 9 CoopyxeHnst ANst OUYUCTKN NOAMUTOUHON UMY LIMPKYNAUMOH- | CoopyXeHne ounmcTHoe BogocHabxke- |220.41.20.20.762
HOW BOAbI HUA
HAT 9 BpbidranbHbie CUCTEMBI, YCTPONCTBA YcTponcTea MexaHmudeckme ans pas- 330.28.29.22.190
OpblsruBaHns, paccemBaHust unu pac-  |220.25.11.23.139
MbINIEHWUSA NPOYNE, KPOME CENbCKOXO-
3ANCTBEHHbIX
CoopyXeHus NPOMBbILLNEHHbIE pasHble
(skntovas dakenbl)
HAT 9 BeHTunsaTopbl rpagmpeH BeHTunsaTtopbl oceBble 330.28.25.20.111

9102-0C O1Mn
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HavnmeHoBaHWe TeXHONOrMYeCckon YCTaHOBKM Unn 060pyAoBaHus,

HaumeHoBaHnne BWA0B OCHOBHbIX (OOH0B

Kog OKO® no

Homep HOT OK 013—2014
ero anemeHToB B coctase HAOT no OK 013—2014 (CHC 2008)
(CHC 2008)
HAT 10 KombuHupoaHHbie NMCO (komMnnekc 3naHuiA, CoopyxeHnn U [ CoopyxeHUs NpoMbILLNEHHbIE pasHble |220.25.11.23.139
o6opyaoBaHus, NpeAHa3HauYeHHbIX ANs OTBeAEHUNA OT TexX- | (Bkntoyas dakenbl)
Honorn4yeckoro o60pyAoBaHMs U3BLITOYHOMO Tenna)
HAT 10 Bce Buabl 3aHMIA, COOPYXEHUI, YCTPOWCTB, NPUMEHSIEMbIE

B HAT 1-9.

9102--0C 021U



UTC 20-2016

MpunoxexHue O

(pekomeHpoyemoe)

PekoMeHayemble nepevyHn HOpMUPYEMbIX NOKa3aTesierM KauecTsa

CTO4YHbIX Bog MNCO

Tabnuua [.1 — PekoMmeHAyeMbIN NepeyeHb HOPMUPYEMbIX MOKa3aTeriel kayecTBa CTOUHbIX BOA,

npsamoTouHbix NMCO (HAT 1) n o6opoTtHbix BogHbIX [CO ¢ Bogoemamu-oxnagutenamm (HOT 2)

Mokasarenb

MpuMeYaH1s: NPUYNHBI BKNIOYEHUA B NEPEYEHD,

0COGEHHOCTU HOPMMPOBAHWUSA U KOHTPOSIS

Temnepatypa Bo3BpaTHbIX BOA

[aHHbIM NnokasaTenb ABNAETCSA OCHOBHbLIM
Ansa npsmoTouHbix NMCO. OH fgomkeH HOpMU-
poBaTbCs U NOCTOSAHHO (HENPEPbLIBHO) KOH-

TPONUPOBATLCA.

PasHocTb coaepxaHnsa oxnaxaaemMblx Be-
LecTB B BoAe Ha Bbixoge v Bxoge NCO B
crnyyae Ux onacHOCTW AN OKpyXaroLlemn
cpeab! (BKNOUEHUS B NepeYeHb 3arpssHsio-
LLMX BELLECTB, B OTHOLLEHWUU KOTOPbIX MNpu-
MEHSIOTCA Mepbl rOCYAapCTBEHHOrO perynu-
poBaHus B 0611acT OXpaHbl OKpYXaroLLEen
cpegbl). MNpy HanM4MM BO3MOXHOCTU KOH-
TPOnb COAEPXaHNA OXNaxaaeMblX BELLECTB
MOXeT ObITb 3aMEHEH KOHTPOMNEM KOCBEHHbIX
UBNKO-XUMUYECKNX NOKa3aTeNen, KOTOpbIe
MOTYT CNYXWUTb MHAVKaTOPaMM HanM4yns yte-
Yek, HanpuMmep, NpPoBOAMMOCTH, PH, Temne-

paTypbl BOAbI.

OTOT NokasaTtenb NpeAHasHayeH Ans KoH-
TPONS OTCYTCTBUSA YTEYEK SKONMOTNYECKM
onacHbIX oxnaxaaeMbix Bewects. KoHTponb
MOXET ObITb MHCTPYMEHTaIbHbIM HEMpPepbIB-

HbIM N Nepnogn4eCKUM.
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Tabnuya [0.2 — PekomeHAYyeMbIV NepeYeHb HOPMUPYEMbIX NOKasaTenen kayecTsa CTOYHbIX BOJ,

060poTHbIX BogHbIx MNCO ¢ rpagupHsamu n 6pbisransHbiMy 6accenHamu (HOT 3-7, 10)

MpumMeYaHnsa: NPUYUHBI BKNIOYEHUS B NepeYeHb,

Mokasatens
0COBEHHOCTM HOPMUPOBAHUS U KOHTPOTA
MokasaTenb KOHUEHTpaLMM BOAOPOLHbIX B 060opoTHbIX cuctemax 3HaveHne pH moxeT
WMOHOB pH NpoayBOYHBIX CTOYHLIX BOA, perynmpoBaTbCs 1 CyLLIECTBEHHO OTNNYaTbCA

oT pH Boabl B BOgHbIX 06bEKTax — Npuem-
HMKax CTOYHbIX BOA. KOHTPOmb MoXeT ObITb
WNHCTPYMEHTarbHbIM HEMPEPbIBHLIM UK Me-

prnognyeckmnm.

PasHoctb XIK B BOAE Ha BbIXOAE 1 BXOAE B 060pOTHBIX CUCTEMAaX MOTyT pasBMBaTbLCS
nco MWKPO- N MakpoopraHmambl. JaHHbIi nokasa-
Tenb NO3BOMSAET KOHTPONMPOBaTL MHTEHCMB-
HOCTb JaHHbIX NpoueccoB. KOHTpone — mH-

CTPYMEHTasbHbIN NEPUOANYECKUN.

TOKCMYHOCTb NPOAYBOYHBIX CTOYHbLIX BOZ, [aHHbI NokasaTens NO3BONAET KOHTPOSM-
Ans rngpobnoHToB posatb c6poc Gmouymaos n3 MNMCO. B cesan ¢
pasHoobpasnem npuMeHsieMbix GroLmaos
KOHTPOIb KaXXa0ro N3 H1AX 3atpygHuUTeneH n
MOXET BbITb LOPOroCToAWMM. JaHHbIA noka-
3aTernb No3BONAET 3aMEHUTb aHanuns3 BOAbl
Ha cofepkaHne cneumnuyeckmx GMoLMaos
aBnseTcs 00obLatoLen xapakTepUCTUKON
CTOKOB C TOYKW 3PEHNSA UX TOKCUYHOCTU ANst

BOZAHbIX OpraHMamoB. KOHTpomnb — WHCTpY-

MEHTasbHbIA NEPUOANYECKNIA.
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Mokasarenb

MpuUMeYaHUs: NPULUHLI BKMIOYEHNA B NEPEYEHD,
0COBEHHOCTV HOPMUPOBAHUSA U KOHTPONA

PasHocTb cogepkaHnsa B3BELLEHHbIX BE-

LecTs B Bofe Ha Bbixoge v Bxoge NCO

OTOT NokasaTenb NpegHasHavYeH AN KOH-
Tponsa BO3MOXHOro cbpoca NpoAyKTOB Kop-
po3auu obopynosaHus NMCO. 3Hauenne HOC
LNs 3TOro Nokasarens AOMMKHO ONpPeAensTsb-
€Sl C YYETOM TOYHOCTU METOLMKM NPUMEHSIE-
MO N3MepeHMsa Ncxoas 13 popmynbl:

CBbix — ABbIx < CBx + ABX, rae CBx,

CBbIX — KOHLEHTpaLs HOPMUPYEMOTO Be-
LecTBa B BoAe BogHOro obbekra B MecTe
BOA03abopa 1 B CTOYHbBIX TEMOOOMEHHbIX
BOJax COOTBETCTBEHHO; ABX, ABbIXx — abco-
NFOTHaS MOrpeLLHOCTb N3MEPEHWS BENUYMH
CBx 1 CBbIX COOTBETCTBEHHO. KOHTpOnbL —

WHCTPYMEHTanbHbIA NEPUOAUNHECKUN.

PasHocTb cogepkaHnsa oxnakaaembix Be-
LecTB B Boge Ha Bbixoae u Bxoge NCO B
criyyae uUx OnacHOCTU ANA OKpyXatoLwen
cpeabl (BKNHOYEHUS B NepeYeHb 3arpasHsio-
LLMX BELLECTB, B OTHOLLEHUM KOTOPbIX Npu-
MEHSIIOTCS MePbl rOCyapCTBEHHOTO perynu-
poBaHMAa B 06nacT oxpaHbl OKpy>KaroLLen
cpeapl). Mpu HaNMUMKM BO3MOXHOCTM KOH-
TPOSib COAEPKAHNA OXNaXKAAEMBIX BELLECTB
MOXeT ObITb 3aMEHEH KOHTPOMNEM KOCBEHHBLIX
PU3VKO-XMMUYECKMX NOKasaTenewn, KoTopble
MOTYT CIYXWTb MHANKATOPAMU HanMuus yte-
Yek, Hanpumep, npoeoaMMocTy, pH, Temne-
paTypbl BOAbI.

JTOT nokaszarenb NpeaHasHayYeH Ans KOH-
TPOSSA OTCYTCTBUSA YTEYEK SKOMOMMYECKU
onacHbIX Oxnaxaaembix Bellects. KoHTponb
MOXET 6bITb MHCTPYMEHTArbHLIM HenpepbIB-

HbIM UNN NeprnognveCcKum.
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Mokasatens

anIMeLIaHI/lﬂI MPUYUHLI BKAIOYEHUA B NepeYeHb,

0COBEHHOCTHN HOPMUPOBaHNSA N KOHTPONA

PasHocTb copepxaHna peareHToB, UCMOSb-
3yeMblIx Ana o6paboTkn LMPKYNALMOHHON
BOAbI, B BOAE Ha Bbixoae u Bxoae NCO B
cryyae ux onacHOCTU AN OKPYKaroLen
cpenbl (BKMHOYEHMS B NepeYeHb 3arpsasHsto-
LMX BELLEeCTB, B OTHOLLEHNW KOTOPbIX Npu-
MEHSIOTCSI MePbI FOCY,apCTBEHHOMO perynu-

poBaHuna B 06nacTu oxpaHbl OKpyXatoLLewn

cpeabl)

OTOT Nokasarenb NpeaHa3HayveH Ans KoH-
TPONS Macchl 3arpAsHAIOLLMX BELWECTB, OT-
BoanMblix 13 NCO B okpyxaroLlyto cpeay.
KoHTpOornb — MHCTpYMeHTanbHbIN Nepuoan-

YECKWUHA.
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MpunoxeHue E
(o6a3aTenbHOE)

OCHOBHbIE 1 OONONMHUTENbHbIE BUAbI AeATENIbHOCTU C y4yeToM

obnacten npumeHeHua HAT, a Takke aencTByOWUX B POocCMCKON
®depepauun kogoB OKB3[ u Bupam pearenbHoctn OKIA

Kogbl OKB3/[], cooTBeTcTBYOWME 06nacTn npumeHeHns cnpasoyHvka HAT

Koa no OKB3[ HaumeHoBaHve Buaa gesatensHocty no OKB3
B [o6bl4a NnonesHbIX cKkonaembIx
C O6pabaTbiBatome NPON3BOACTBA
D Ob6ecneyeHve 3NEKTPUYECKON SHEPrew, rasoM u na-

POM; KOHANLMOHMPOBaHUE BO3ayxa

06 [oBbi4a cbipoi HedTU M NPUPOAHOIO rasa

10 Mpon3BoACTBO NULLEBLIX NPOAYKTOB

17 MpowuseoacTeo Bymaru n GyMakHbIX n3genui

19 [Mpon3BOACTBO KOKCa U HepTenpoayKToB

23 Mpon3BoaCcTBO NpoYei HemMeTanIMYECKon MUHEparnb-

HOW NpoayKumn

24 lMpounsBoacTBO MeTannypruyeckoe

35 ObecneyeHne aneKTPUYECKON SHEpriewn, rasom v na-

POM; KOHAULIMOH/POBAHME BO3ayxa

OcHoBHblE BUAbI XO3SIACTBEHHOW AESTENBHOCTN, OTHECEHHbIE K 06nacTsm npumeHe-
HUsA HacToswero CnpasoyHuka HOT:

- aobblya NPMPOAHOTO rasa n rasoBoro KOHAEHCaTa,

- LIennono3Ho-6ymaxkHasi MpOMbILLIEHHOCTb;

- HepTenepepaboTka n HepTeEXUMUS;

- XMMMYeCcKas NPOMBILLIEHHOCT;

- YepHas v LBeTHasa MeTannyprus;

- TENNOBas 1 aToOMHasA 3HEPreTuKa,

- MYLLEeBas NPOMbILLMNEHHOCTb;
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- CTeKONbHasa NpPOMbILLNEHHOCTb.

Koabl OKIMA, cooteeTcTBYytOWME 06nacT npuMeHeHns cnpasoyHuka HOT

Kog no OKMNA HaumeHoBaHune npogykuun no OKIMNA
28.25 O6opynoBaHMe NPOMBILLNIEHHOE XONOAUIBHOE W BEH-
TUNSLMOHHOE
29.32.30.170 CuvcTeMbl oxXnaxaeHus, UX yarnbl U getanu
35 OneKTposHeprus, ras, nap 1 KOHAMLUMOHUPOBaHNE BO3-
Ayxa

TennoobmeHHble annapatsl, NpeAHa3Ha4YeHHbIe ANS Nepegayn Tenna OT oxnaxaae-
MOrO TEXHOMOrM4Yeckoro 060pPyLOBaHUS HANPAMYIO B OKPYKAIOLLYIO Cpeay UM NPOMEXyToY-
HOMY TEMNOHOCUTESI0, PaccMaTpUBaIOTCH Kak YacTb OXNaXk[aeMOoW TEXHONOrMYECKOW ycTa-
HOBKM U He oTHocaTes B MCO. B cnpasoynvke HOT paccmatpuBaloTCA TONLKO HEKOTOPLIE
XapakTePUCTUKN LaHHbIX TEMNNooBMeHHbIX annapaToB, BRAUSIOWME Ha nokasatenn addek-

TMBHOCTM U akonorudeckol 6esonacHoctm MNCO.
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