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BBEOAEHME

PekomeHaauum no o06ecneyYeHuio NoXapHOoWn
6Ge3onacHoCTU 06LEKTOB XpaHeHUA W nepepaboTku
CXUXEHHbIX yrneBonopopaHbix rasos (CYI) noprorvos-
NeHbl Ha OCHOBE pe3ynbTaToB Hay4HO-uUccnenoBa-
TenbCKUx paboT, BbLIMNONHEHHLIX BO Bcepoccuinckom
Hay4HO-MUCCNeA0BATENbCKOM UWHCTUTYTE MPOTUBOMO-
XapHoit o6opoHbl (BHUUMO) MBL Poccuu, naydenus
onbiTa NMMKBNAALUM aBapuii C NOXapaMu Ha yKa3aHHbIX
obbekTax, a TaKke C y4eToM 3apyb6exHoro onbita.

PexoMeHpauun npepHasHa4YeHbl ANst UCTOMbL30-
BaHUA B NpaKTU4eckon pabore COTpyaoHUKaMu noa-
pasgeneHnint  [OCyaapCTBEHHOW  MPOTUBONOXAPHOWM
cnyx6ui (FNC) MBA Poccuu.

MpeacraBneHHbIn Matepuan moxeT ObiTb WC-
NONbL30BaH TakKXe MNEepCOHANOM, OCYLIECTBASIOWUM
akcnnyatauvio npeanpuaTuii, U opraHu3auusMmu, pas-
pabaTbhiBalOWMMN  NPOEKTHYIO  AOKYMEHTauuio ans
BHOBb CTPOSALMXCA U PEKOHCTPYUPYEMbIX OOLeKTOB No
XpaHeHuto u nepepaborke CYI.

B pekoMeHAAUUAX WM3NOXEHLI MEeTOoAbl OLEeHKW
NoXapOB3PbIBOONACHOCTU YKa3aHHbIX OGLEKTOB, Me-
ponpuatua No obecnedeHuid ux NoxapHo#h Gesonac-
HOCTW, TaKkTUyeckue npuemMbl TUKBUAALUN aBapWUid, GO-
NPOBOXAAIOWMXCA NOXAapaMn U B3pbiBaMW.
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1. OCOBEHHOCTU PA3BUTUA NOXXAPOB
HA OBBEKTAX XPAHEHUR U NEPEPABOTKM
CXWXEHHDbIX YrNTEBOAOPOAHbIX A30B

Oco6eHHOCTY pasBUTMS NOXApPoB Ha 06bekTax C Hanu-
YUEM CXMXEHHbIX YrneBO4OPOAHbIX ra3oB ONPeAensioTcs
CBOMCTBaMM 3TUX ra30B.

Mpu pasrepmeTnsauumn obopynosaHus u Bbixoae CYI B
aTMocdepy BCneACTBUE BbICOKOW CKOPOCTU UCNAPeHUs MOoryT
06pa3oBLIBATLCA NApoBO3AylHblIe O06naka 6onbWwKUX pasme-
pOB, 3aBUCALLMX OT KONUYECTBA MrHOBEHHO BbilieAlero rasa
WNU CKOPOCTU UCTEYEHWUN, a TaKkKe KIMMaTU4eCKUMX YCNOBWiA
(cKopoCTM BeTpa, TeMnepaTypbl BO3ayxa).

Han6onee BepOATHOW NPUYMHOW aABAPUAHOFO UCTeYe-
HUA NPOAYKTA SBNAETCR HApylleHWe repmeTudHacTU oGopy-
JOBaHWs B pea3ynbTate Heco6ni0AeHUs TexHONOrm4yeckoro
npouecca U HeucnpaBHOCTW MPOTUBOABAPUMAHBIX CUCTEM U
ycrpoicTts. BocnnameHeHue npoucxogut, Kak npasuno, or
NOCTOPOHHero UCTOYHUKA, TaK Kak MakCMManbHas TeMnepa-
Typa npoaykKra Huxe Temneparypbl CaMOBOCNNIAMEHEHUS.

Moxapbl Ha o6bekTax xpaHeHUs U nepepaboTkn cxm-
XEHHbIX YrNeBOAOPOAHLIX rA30B XapPaKTepPU3YIOTCA BO3MOX-
HOCTbIO MPOSBMAEHUA B Pa3fIM4HOM COYETaHUKU ChenyioLwmx
OfacCHbIX CLieHapueB:

TEennoBOro BO3AeiCTBng “noxapa-BCnbillkn”;

BO3AENCTBUA BOMHbLI CXATUA B3PLIBA;

TernnoBoro Bo3AeiCTBUA CTPYWHOIO dakena ropawiero rasa;

Ternnosoro BO3enCTBuS rn1aMeHn Npy ropeHnn Nposvea;

TennoBoro BO3AeiCTBUS OrHeBoro Lapa.

Mockonbky NAOTHOCTL Napos H6onbwmHcTea CYIN Gonblue
NAIOTHOCTW BO3ayxa, Naposo3aylHble obiaka mMoryTt apeindo-
BaTb B NPU3@MHOM cnoe armocdepbl Ha 3Ha4YUTeNbHbIe pac-
crosiHus. lNpu 3aropaHnum Takux 061akoB MOXET NMpoucxoauTb
ux ObicTpoe cropaHue 6e3 B3pbiBa B BUAE BCMbIWKM NGO
cropaHue co B3pPbIBOM C 06pa3oBaHneM BONMHLI CXaTua.

CropaHue cO B3pbiBOM C 06pa3oBaHMEM BOSIHbI CXaTus
MOXeT MPOM30iTK, KOraa NapoBO3AyLUHbIM 061akoOM OxXBaye-
Hbl 3arpoOMOXAEeHHbIe YYaCTKU TeppuTopuUU (MONTy3aMKHYTbie
o6bembl, TexHonoru4eckoe o6opynoOBaHue C BbICOKOW MNoT-
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HOCTbIO pa3MeLleHUsl, NeCHble MacCUBbI), a TaKke NpuU nona-
AaHUN B 061aKO OTKPbITLIX AMHHBIX TPYD, NONOCTEN, KaBepH.

Mpu pasrepmetTnsaumm o60pynoBaHus, B KOTOPOM CXU-
XEeHHbIA ra3 HaxoguTcs nop AasneHueMm, o6pasyloTcs Napo-
BO3AyLUHbIe CTPYW, 3aropaHue KOTOPbiX NpUBOAUT K 06pa3o-
BaHWIO BEepHbIX CTPYMHbIX dakenos, a Takke CTPyiHbix ¢a-
Kenos, 6MM3KNX K OCeCUMMETPUYHbIM. BoageiicTaue Takux
dakenoB, nmeowmx 3ayactyio 6onbllyio oamMHy, Ha o6opyno-
BaHWe NPUBOLUT K ero NMoBPEeXAeHUI0 U BOBNEYEHNIO B rope-
Hue Bce Gonbliero u 6onbluero KkonUyecTea rasa.

Mpu TennosoMm BO3pEWCTBUM CTpyitHOro dakena wunm
ropsillero nponuea Ha pesepByapbl CO CXMXEHHbIM ra3oM
BO3MOXHO UX pa3pylleHue ¢ ob6pa3oBaHUeM OrHeBbiX LIapoB
¢ GonbwuMyU paguycaMmu CMEpTEeNbHOro MNOPaXeHWUa nioaei
TennoBbiM U3Ny4eHUEM.

Mpn xpaHeHUn CXUXEHHLIX ra3oB B M30TePMUYECKUX
Ha3eMHbIX XpaHWMWAX Gonbllyld ONacHOCTL NpeacTaBnseT
BO3MOXHOE pa3pywieHue Takux xpaHunui,. O6pasyiowasica 8
3TOM Chy4ae rmapoAMHaAMMUYECcKas BOMHA MOXET pa3pywuTb
06BanoBaHMe UNN NepexnecTHyTb Yepes Hero ¢ 06pasoBaHUEM
nponmeos Gonblunx nnowlageit. Mpu ucnapeHun CKUXEHHOro
rasa M3 Takoro nposnvea o6pas3yioTCA Naposo3ayluHbie ob6naka
6onbwnX pas3mepoB. FoOpeHue Takux MPONUMBOB MOXET NPUBO-
ANTb K BO3HMKHOBEHUIO NOXAPOB Ha 6nnanexawmx o6bekrax.

OpHoit 3 0co6eHHOCTe NoXapos Ha 06beKTax XpaHeHus
N nepepaboTku CXUXEHHbIX YrNeBOAOPOAHbLIX MA30B ABNSETCH
BO3MOXHOE uenHoe passuTue noxapa no npuHuMny "AoMHUHO™.

Mockonbky nNpu nNoxapax Ha oGbekTax XpaHeHus U ne-
pepaboTKU CXUXEHHbIX YrieBOAOPOAHLIX ra30B MOMyT MosiB-
NATLCA Pas3nuyHble onacHble d¢akTopbl, To ana PTM oueHb
BaXHO NPaBUNLHO NPOrHO3UPOBATbL Pa3BUTUE MOXapa C y4e-
TOM MPUHUMAESMBIX MEP MO ero NOKANU3auun U nMKenaaunv.

B uensx npegynpexneHns passuTUA NoxXxapa u ero Juk-
BNAauUMM Heo6xoaMMOo UCXOaUTL U3 Cnepylolero:

npy HeBO3MOXHOCTU npekpalleHns noctynneHus CYI
B OTKPbITOE MPOCTPAHCTBO TpebyeTca obecneuntb ero KOH-
TPONUPyeMoe BbIrOpaHue;
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BCe AEeWCTBUA MO NOKanusauum noxapa AOMXHbi ObiTb
HanpaBneHbl Ha NpeaynpexaeHue ero pasBuTUA U BO3AENCT-
BMS1 ONACHbLIX HAKTOPOB NOXapa Ha NN4YHbIA COCTaB;

PTI ponxeH CBOEBPEMEHHO OLEHUTb BO3MOXHOCTb NO-
ABNEHNA ONacHbIX GaKTOPOB, KOTOPLIE MOryT YrpoXxaTb 3A0-
POBLIO UKW XU3HWN NINYHOIO COCTaBa, M obecneunTtsL cBOeBpe-
MEHHYIO 3BaKyauu o B 6@30MacHyIO 30HYy.

C atoih uensio ana pa3paboTky onepaTUBHbIX NNAHOB
TyweHuMa noxapos Ha obbektax ¢ Hanuyuem CYI cnepyeT
UCNoNbL30BaTb MeToAbl KONMUMYECTBEHHOW OLUEeHKM napaMeTpoB
nopaxanouwmx ¢akropos aBapuii C NoXapaMmn 1 B3pbiBamu.

MeToanku no onpeaeneHnio ykasaHHbix $pakTtopoB npu-
BeAEHbI B NPUNOXEHUU K HACTOSLLUM PEKOMEHAALUNAM.

MNpun paccMoTpeHnn HGU3NKo-XxMMUYeCKnx CBOUCTB U NO-
Kasatene# B3pbisoonacHocTu CYIN cnenyeT y4yuTbiBaTb, YTO Ha
npakTukKe, Kak NPasuno, nNPuUxoauTcs UMeTb Aeno ¢ asyxdas-
HOW CWUCTEeMOW XWAKOCTb - ra3 (nap). OcHosHbie ¢ur3nko-
XUMUYECKUE CBOMCTBA M MOXAPOB3PbLIBOONACHbLIE XapaKTepwu-
CTUKKU HekoTopbix CYI npuseneHbl B Taén. 1.1. BO3MOXHO
UCronb3oBaHWe CrnpasBoYHbixX AaHHbIX [ 1 ].

Bmecte ¢ TeM ans onepatvBHOM OUEHKU NapamMeTpos
onacHbix HaKToOpoB noxapa MoryT 6biTb UCMONbL30BaHbLI NPU-
BeAEHHble B COOTBETCTBYIOWMX pa3fenax HaCToAWUX peko-
MeHAAUNA YNPOLEHHbIE 3aBUCUMOCTN U TabnnyHble AaHHbIe.

2. ONEPATUBHO-TAKTUYECKUE OCOBEHHOCTU
OBbEKTOB XPAHEHUS1 U NEPEPABOTKU CYT.
NNTAHUPOBO4YHbIE U KOHCTPYKTUBHBDIE
MEPONPUATURA, OBECNE4YNBAIOWUE CO3AAHUE
yCNnosun ana TYWEHUSA NOXXAPOB

O6bekTbl XpaHeHusa n nepepabotku CYI, kak npasuno,
MoryT 6biTb pa3feneHbl Ha Cneayiolme OCHOBHbIE 4acTu:

HapyXHasa TeXHONorn4yeckas ycTaHoBKa;

KOMMNPECCOPHbIE CTAaHUMWU U HACOCHbI@ OTAENeHUS;

NpPoAyKTONPOBOAL!;

XKeng3HoAOpPOXHbIe CNUBOHANIUBHLIE 3CTakaabl,

cKknagbl FOTOBOW NPOAYKUMK.



OcCHOBHbIMKM cucTemMamn, obecneqmsaloMMnN YCNOBUS
onsa 60pb6bl C NOXapaMu, ABNAIOTCA:

BOASHOrO OPOLUEeHUS;

orpaHu4eHnst pacnpocrpaHeHus napos CYT;

NOPOLUKOBOIr0 NMOXapOTyLUEeHUS;

NEeHHOro NOXapoTyLleHust B 06BasnoBanuu;

aBapuiHbie dakenbt U CBeYU.

NmeeTca pan HOPMATUBHBLIX AOKYMEHTOB, perfaMeHTu-
pylowux Tpe6oBaHMA K 0b6bekTaM XpaHeHus u nepepaboTku
CYI [2 - 4]. OaHAaKO OHWM OTHOCATCA B OCHOBHOM K Hebonb-
wuM obbexkTam ¢ 06wmm ob6LeMom xpaHernusa CYI no 8000 m3
U BMECTUMOCTbIO eAMHMYHOro pesepsyapa no 600 m3 [2].
B 1O Xe BpeMsa 3KCNyaTUpPYIOTCAa KPynHomacliTabHble n3o-
TepMnuyeckne xpanmnuuwia CYIN ¢ BMECTUMOCTbLIO € AUHUYHOIO
pesepsyapa A0 50000 M3 u o6umM OGBLEMOM XpaHeHus A0
90000 m3. HopmaTtusHas 6a3a NO NPOTUBONOXAPHOMY HOP-
MUPOBAHUIO Takux O06LEKTOB paspaboTaHa He[OCTaTOYHO.
B Hactoswem pasgene paccMaTpuBaloTCs MeponpusaTus,
cnoco6CTByOWME YCMeLwHOMY TYLUEeHUIO NoXapoB Ha U3oTep-
MUYEeCKUX pes3epByapax W KacalolWmecs, B YacCTHOCTH,
ycTpoicTBa 06BanogaHWUs, KOHCTPYKUMW pe3epsyapa W ero
TEXHONOrn4yeckon o6Bsa3kn, dakenbHOW CUCTEMBbI, pa3melle-
HWS OTHOCUTENLHO ApPYrux OOBLEKTOB, CUCTEM NPOTUMBOMO-
XAPHOW 3aLUTLI.

Marepuansl HacTosulero pasgena Moryr 6biTb UCNONb-
30BaHbl AN’ pa3paboTkn MeponpusaTuii no obecneyeHnio No-
XAPHO 6e30MacHOCTN HA3EMHbIX W30TEePMUYECKUX XPaHu-
nuu Ao pas3paboTkyu COOTBETCTBYIOLLUNX HOPM.

2.1. YcTPOMACTBO U3OTEPMUYECKOTro
pe3epsyapa ¥ €ro rexHonoru4eckas
obBaska

TunuyHaa cxemMa HaA3eMHOro NU30TepMUYecKoro peaep-
Byapa C COOTBETCTBYIOUWE TeXHONOrM4yeckom obBaA3Kon npu-
BefieHa Ha puc. 2.1.

KOHCTpYKUMSA, NPUMEHSIeMble MaTepuanbl U KayecTBO
WN3roTOBNEeHUA pe3epByapa AOMKHbI UCKMOYaTb BO3HUKHOBE-
HWe MeCT C ONaCHOW KOHUEHTpaunel HanpsXXeHWU Kak B UC-
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XOAQHOM COCTOSHWUW, TaK U Nocne BbIBOAA pe3epByapa Ha pac-
YeTHbIt (N0 TeMnNepaType U AaBNeHNI0) pexum paboTsl.

B kauyecTBe 3anoNHUTENs1 MEXCTeHHOro MNpPOCTPaHCTBa
pesepsyapa UenecoobpasHO NPUMEHATL NECOK NepNUTOBLIA
MENKUIA BCMy4eHHbli Mapok 75 unn 100 C BRaXHOCTb!O, KO-
3dPUUNEHTOM YNNOTHEHUA U K03DDULNEHTOM TennonpoBoa-
HOCTW, OTBevalowuMn TPeBGoBaHNAM TEXHWUYECKUX YCNOBWUWA.
JlonyckaeTca NpuMeHeHvwe U APYrnx HeroployYux 3anonHure-
nei, ynoeneTsopslOWmMX TpeboBaHUAM MO yKa3aHHbIM napa-
MeTpam.

Puc.2. 1. TUnn4yHan npuHUNNNaNsHas CXeMa Ha30MHOIro N3oTepMu-
yeckoro pesepsyapa CYI:
1 - KOoMnpeccopHas Ha NHUNA NPnemMa rasa ot rnocraswmka; 2, 11 -
610K OxXNaxpeHus rasa ¢ CHCTeMoOM XonopocHabxewns; 3 - 610K
ocywiku rasa; 4 - 6nok cxmxenns; 5 - 670K APOCCENNPOBEHNS U
cenapaumm; 6 - N3OMETPUYECKN PB36PBYSP; 7 - LWAXTa C NOTPYXHLIMA
Hacocamu; 8 - 6510k ucnapurens; 9 - cenaparop; 10 - 6nok Tep-
moctarnposanus; 12 - KoMNPeccopHui 610K
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C uenblo UCKAIOYUTL NPOHUKHOBEHWE aTMoCchepHoOn
8narv, a TaKke KOHTPOJMPOBaTbL MePMETUYHOCTb BHYTPEHHEN
€MKOCTU KOHCTPYKUUS pe3epByapa AONXHa obecnednsaTtb
BO3MOXHOCTb NPOAYBKM Bcero obbema MEeXCTEHHOro npo-
CTPAaHCTBA OCYWEHHbIM a30TOM C Mnojadyet ero B KnanaHbl
BbiNycka C KOHTponeM Hanuuus napoe CYI. Kpome Toro, Ha
cny4ah noxapa Ha o60pynoBaHUM KpbiluW pe3epByapa cne-
aAyeT npeaycMoTpeTb BO3MOXHOCTL NOAayYn a3oTa B MapoBoe
NPOCTPAHCTBO BHYTPEHHEro Kopnyca peaepsyapa.

[na ABYXCTEHHOr0 Ha3eMHOro MeTanIMyeckoro u3o-
TEePMUYECKOro pesepByapa BHEWHWI Kopnyc OO/XeH ObiTb
060pyaoBaH aBTOMATUHECKUMW Pa3rpy304HbIMU - KanaHamm
unnu ApyruMu yCTpomcTeaMm ONS8 pPeryinpoBaHNA B MEXCTEH-
HOM NPOCTPAHCTBE U36LITOYHOrO AABNEHUA WHEPTHOro rasa
(npu konebaHusax aTMOChEepHOro AasneHus 1M TEMIoBOM pa-
ANAUNOHHOM BO3AEWNCTBUN OT BHELWIHEro noxapa).

Ana noanepxaHUa B M@XCTEHHOM NPOCTPaHCTBe U30bi-
TOYHOr0O AABNEHUA WHEPTHOro ra3a Ha OAHOM YPOBHE (Kak
npasuno, 50 MM BoA. CT.), NpU U3MeHeHuax HGapomeTpuue-
CKOro AaBfeHuA, TeMnepaTypbl OKpyXalouien cpensl n Apyrux
¢dakTopoB cnepyeT NpeaycMaTtpMeaTb CUCTEMY Nogayn a3ora
C a30THOI CTaHuMKM CO COHPOCOM WMHEPTHOro ra3a B atMocde-
py Yyepes knanaHsbl.

Ha BbiIxoae WHEePTHOro ra3a U3 MEeXCTeHHOro NPOCTPaH-
CTBA YCTaHABNMBAIOTCA ra3oaHanusaTopbl Ha Hanuuue yrne-
BOAOPOAOB B UHEPTHOM rase.

Cucrema Tekyule OuarHOCTUKU repMeTUYHOCTU BHYT-
PeHHeil eMKOCTU XpaHunuiia AoNXHAa 6biTb CNPOEeKTUpPOBaHa
Takum obpasom, 4To6bl obecneynBaTtb He TONbLKO onepaTus-
HYI0O perncrpaumio HanMuua yrneBoAopoAOB B Cpefe as3oTa,
oTbupaeMoro Ha aHannM3 M3 MEXCTEHHOro NPOCTPAaHCTBA, HO
Y MAGHTUPUKALMIO MECTa YTEUKHU.

Pesepeyap CYI' nonxeH 6biTb 060pynoBaH naTpyokamu
DNA NPOKadYkyn Yepe3 Hero as3ora (CMeHbl atMocdepbl) Npu
BBOAE pe3epsyapa B 3KCnayaTtauulo, a Takxe npu ero ocra-
HOBKax ana NpodrNakTM4eckoro oCMoTpa u pemoHTa. lNoaaya
a3o0Ta A0/KHA ocywecTBnseTcs no TpybonpoBoay Ha AHUuie
BHYTPEHHEe eMKOCTU U Yepe3 KONbUeBOW pa3faTO4HbIA Kon-
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NEeKTop pacnpeaensitbCa Takum 06pa3oM, 4ToGbl B MaKCu-
ManbHOK cTeneHn obecneynTb PaBHOMEPHOE BbiTEeCHeHue
ra3a no scemMy ceyeHuio emkoctn. OT60p 3ameliaemMoro rasa
(Bo3ayxa) oonxeH MPou3BOAUTLCS B BepxXHeW Touke (4actu)
NOKPLITUS.

Pesepsyap nonxeH 060pynosarbCa necTHAuaMu Ansa
pocTtyna obcnyxusaiowero nepcoHana Ha nokpbitue. Ana
cobniofneHns TpeGoBauwuii TexHukn 6e30nacHOCTW cnepyer
yCTaHaBNMBaATh Orpaxjaiouwme KOHCTPYKUUKU NO BCeMy nepwu-
MeTpy NMoOKpPLITUSA.

3awura pesepsyapa OT OBbILLEHUS NABNEHUR OTHOCU-
TesbHO HOMUHaNLHOro (paboyero) 3Ha4eHUst QONXHa OcCylue-
CTBMATLCK aBTOMATUYECKN ABYMS HE3aBUCUMbIMU Pa3rpy3oy-
HbIMU CUCTeMaMu: Yepes 3aKPbLITYI0 CUcTeMy rasoc6poca Ha
daken n yepes "ceevy” HenocpeancTtseHHO B aTMocdepy.

B 3HauuTenbHOM CTeneHn onacHble ¢$akTopbLl Nocneacr-
BWI aBapuu, B3pbiBa U noxapa O6yayT CHUXeHbi C BBOAOM
BCeX TpybONpOBOQOB W YCTPOWCTBOM NIOKOB-Na30B TONbLKO
yepes nepekpbiTue pesepsyapa ( 3TO yMeHbllaeT BEPORT-
HOCTb BbIXOfAa U3 CTPOS 32aNOPHOK apMaTypbl, a TaKKe Bepo-
ATHOCTb AONOAHUTENLHOro Bbixoga CYIm B cnyvae noxapa).

TexHonoruyeckue wryuepbl U wWTyyepbl AN CUCTEM
KWUM u A pekomenpyertcs, B uensix ynob6crea obecnyxusaHus,
pasMeLliaTb 8 €4UMHOM CEKTOPEe Ha HAaPYXHOM MNepeKpuiTun.

Mpu pacyete NPOU3BOAUTENLHOCTU CPeAcTB noapep-
XaHUA W PerynupoBaHna NaBNEeHUA BO BHYTPEHHei eMKOCTu
pesepByapa HEO6XOAUMO Y4YMUTbIBATb IKCTPeMalbHbie BHeLl-
HWe TennoBble BO3AEACTBMA Ha KOHCTPYKUMIO XpaHUAULLA Npu
noxapax pasautoro CYI, paccuuTbiBaemble NO METOAUKAM
APUNOXEHUA.

MpepoxpaHuTensHele knanaHb (paboune n pes3epsHbIe)
DOMKHbI UMETb COOTBETCTBYIOWME OOGO03HAYeHUs U YyCTaHaB-
NIMBATLCA B BepPXHeit 4aCTu KPbiun.

Y3nbl ynpaBneHus npenoXpaHUTeNbHbIMU KnanaHamu
ACMKHBI UCKIOYATL BO3MOXHOCTH OTKAIOHEHUSI OAHOBPEMEH-
HO paboyero u pe3epsHOro K1anaHos.

KOHCTpykUua n pasMelieHne BCeX YCTAHOBNEHHbLIX Ha
pe3epByapax npefoXpaHUTeNbHbIX K1anaHoB [OMKHbI o6ec-
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neuynBaTb NOMHOE COXpaHeHue Mx paboTocnocob6HOCTU B yC-
NOBUSAX BO3AEWCTBUA TEMNnoBOro nanyyeHns. B kayectse BO3-
MOXHOIO CpPeACcTBa TEeNnNOBOW 3awWuThl NPefoXpaHUTesbHbIX
KNanaHoB pekoMeHAyeTCa NPUMEHATbL BOASHOE OpOLUeHue.

B uenax npeporvepauweHus ucrtederHusa CYI npu asapu-
X, CBAI3aHHbIX C pa3pywieHMeMm TpybonpOBOAOB 3aKayYku-
BbiAayn, a Takke BO3MOXHOCTW OTK/IOYEHUS pe3epByapa OT
OBWMX TEeXHONOrNMYECKUX KOMMYHUKAUUA W OnepaTUBHOrO
ynNpasneHus TexHONornyeckumu npoueccamm Ha Tpybonpo-
Bogax 3akauvku-sbigaun CYI v napos cnegyeT ycTaHaBnungatb
3anopHYI0 apMaTypy - OTCekaloulylo U onepaTUBHOrO ynpas-
NeHun (COKPALLEHHO "onepaTtuBHas apMatypa”) - C NpUBOAOM
(NHeBMONPUBOA, 3NeKTPONpPUBOA BO B3PLIBO3ALLMLLIEHHOM
ucrnonHeHun), ynpasnsemylio:

AVUCTaHUUOHHO U3 ONepaTopHOi (aucneT4epckoi) - npu
HOPMabHbIX pexumax paboTbl XxpaHunuwa M NpyU aBapUnHbIX
CUTyaumsx;

aBTOMaTU4ECKM - NPU aBapPUAX, CBA3AHHLIX C Pa3pPbiBOM
Tpy6onpoBOAOB (pe3koe NafieHue nasneHue WA CKOPOCTHO-
ro Hanopa B TpybonpoBoAne), NPU HEeucnpaBHOCTAX B CeTaX
ynpasneHus (NMHeBMaTUYeCKUX, INEKTPUHEeCKnx), Npu noxape
B NPOU3BOACTBEHHOM 30He komnnekca CYI v Ha TeppuTopun
XpPaHUAUWA.

OnepaTtuBHas apmatypa, KpoMe TOro, OO0/KHa WUMeTb
ayonupyioulee py4yHoe ynpasneHue.

OTcexalowyio apMaTypy cnefyer ycTaHaBnMeaTb B He-
nocpeacTBeHHOW 6nu3ocT OT pesepsyapa. OnepaTusHyio
apmartypy cnegyet pacnonaratb Ha crneunanbHOW nnowanke,
3a npepenamMu 3alUTHOrO OrpaxXaeHws, Ha PacCToAHUU He
mMeHee 10 M OT Hero.

Mop nnowankamu 3anopHO apMmartypel cnegyeT ycr-
pauBaTbh nopaoH AnA cbopa BO3MOXHLIX yTedek CYI us
dnaHUeBbIX COeAUHEHWn apMaTypbl U NPY aBapUiHbIX NPOK-
BaX B y3n1ax 3anopHOi apMatypbl. PaaMepbl NoANOHA AOMKHbI
npuUHMMATLCA Ha 1 M Bonble pasmepa paboyei nnowanku s
Kaxayl0 CTOPOHY U BbiCOTO 60pTa He MeHee 0,3 M. Cneayer
npegycMaTpyBaTbh eCTeCTBeHHblih ctok CYI u3 nopaona s
NPUAMOK-NTOBYLLKY, C NOCNeaylouein O0TKa4kon CTauuOHAPHbLIM
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NN NepeaBNXHbIM HACOCHbIM 060pyAOBaHUEM Ha perasndu-
Kaumio WK Ha NNoLWAaaKy Hanvea.

Mpoknaaxa TexHonorM4yeckux TPy6onpoBoAOB K pe3epsya-
Py AO/KHA NPeaycMaTpuBaTbCA TONMLKO MO 3CTakane C MNPOHU-
LAeMbiM HACTUNOM, BbIMONHEHHOI U3 HEropINYUX MaTepuanos C
NpeaenoM OrHeCTOMKOCTA HeCYLLMX KOHCTPYKUUA He MeHee 2 4
W CTOKMX K KprOoreHHOMy Bo3aencTauio CYT.

Mpoknanka Tpy6onpoBOAOB NOAa4Yn BOAbLI, MOPOLLKOB,
pacTeoOpoB feHoo6pa3oBateneii No aTuM 3CTakafam He Ao-
nyckaeTcs.

Ha acrakage nonxHbi GbiTb NPEAYCMOTPEHLI ONPAXAeH-
Hbie Npoxoabl ANs [OoCTyna O6CNyXUBAOWero nepcoHana K
Tpy6onposoaam, apMmatype u npubopam.

2.2. 3paaHus, COOPYXEHHS U TePPUTOPUR cknapa

Tepputopuio cknaga CYI cneayer pa3nensTb Ha 30HbI.
HauMeHOBaHVe 30H M NPUMEPHLIA COCTaB 3aaHW U Coopy-
XeHU, pazmellaeMbix B 30HaX, NpuseneHbl B Tabn. 2.1.

Tabnnua 2.1

HanmeHoBaHue 30AHNA U COOPYXBHUR,
30HbLI pa3mMeuiaembie B npeanenax 3o0HL

p—

MpounssoacreerHan | Bnoku ouncTKU U ocyluku rasa, GAOK CXIDKe-
HUR yrnesofopoaHoro rasa, 6nok pextudpu-
xaumn, 6aok perasndumxaumm CYI, komnpec-
COPHbIfA yex, HacocHan CYI, pacxonHbie em-
KOCTH Xiagoarenta, rasoaHansm3aTopHas,
onepartopHas U Qpyrne nNpPou3BOACTBONHBLIO
3aHNA U COOPYXEHWA, CBA3AHHLI® C OCHOB-
HbIM_TOXHONIOTUYECKUM MPoLEeCCOM

UsoTtepmudeckoro | UN3oTepmuyeckme pesepsyapbi CYI u Bcno-

xpaHeHus CYI MmoratensHoe obGopynoBanWwe, obecneyn-
saouwee 6630NacHyI0 3KCIUTyaTaumio pesep-
ByapoB

XpaneHus CYI Pezepsyapti xpaHerua CYT nop aasneHuem

noa NasnNeHuem

Mpnema u Bblinayun [ )KenesHOAOPOXHBI® U aBTOMOOMAbHBI® CN-

Cyr BOHA/IMBHLI® 3CTA

®dakenbHoe x03si- | CTBON dakena, YCTPONCTBO ANA 3aXMraHUs

cTBO dakena, cenaparopbl, APEHKHLIe eMKOCTH,
Hacochl U T.4.
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OkoHyaHue 1abn. 2.1

HaumeHosaHue 3AaHMA 1 COOPYXEHUS,
30HbI paaMellaeMbie B Npeaenax 30Hbl
MNoaco6Ho- 3naHuna n COOPYXeHUs! noacobHo-

NPou3BOACTBEHHAA | MPOM3BOACTBEOHHOIO Ha3HayeHMs (a30THO-
BO3AYyWHAN CTaHuus, koTenbHas, nabopato-
pusi, HacocHas cTaHuva o6GopoTHOoro BoAO-
cHabXxeHusi, HacocHas NPOTUBOMNOXAPHOIo
BOAOCHAGXeHNs, OYUCTUTENbHLI® COOPYXe-
HUSl, PEMOHTHO-MEXaHN4eCKNe MacTepckne)
AoQMUHUCTPaTUBHO- | 34aHne agMUHUCTPATUBHO-OLITOBOS, CTONO-
XO3ANCTBEOHHAR Basi, NOXapHoe Aeno, ysen cea3n u T1.4.

3oHa BBona N30 BsogHas noHmxawowas TpaHchopmaTopHas
noacTaHunsa (Ha 0TAeNbHON Nnowaake)

B 30HE M30TEPMUYECKOrOo XPAHEHWRA, KPOMEe pelepByapa
CYI, nonyckaetcs pa3mewartb TexHonornyeckoe obopyaosaxue,
HENOCPEACTBEHHO CBA3aHHOE C Pe3epByapOM CXUXEHHOro rasa
v obecneuneaiowyee ero 6e30nNacHyi0 3KCrUyaTaumio:

€MKOCTN ONA XPAHEHNA CXUXEHHOro as3oTa;

CUCTEMBbI, YCTPOWCTBA ¥ CpeacTBa MPOTUBOMNOXAPHON
3anThbl,

Hacockl ana otkaysku CYI n atMocdepHbix 0caakos n T. N.

B npoexTe Ha cknap xpaHenns CYI ponxHa 6biTs onpe-
AeneHa kaTeropus B3pbIBONOXAPHOW U NMOXaPHO OMNacHOCTU
noMeweHnn 1 3paHnin. Kateropuio cnepyer onpenenstb B
TexHonornyecko! 4actu npoekTa, PYKOBOACTBYSCb MONOXe-
Huamu HMB 105-95.

B 30He N30TepPMUYECKOro xpaHeHna v NpPonu3BonCTBEH-
HOW 30He koMnnekca xpaHeHus CYI npou3BoACTBEHHblE 3A3-
HUSL N COOPYXEHUS, HaApPyXHble YCTAHOBKW, a Takxe 3AaHue
ONepaTopHON (ANCNETHEPCKOWN) cnenyet nNpoeKTUpoBaTb He
Huxe |l crtenewn orHecTonkocTU. HaasemHbli pesepsyap
OONXEH pas3MelaTbCa Ha TeppuTopun BHYTPU 3aWUTHOro
CNAOWHOro No nepumeTpy 06BanOBaHUSA, HENPOHULAEMOro
ana CYI. KoHcTpykumMs U matepuansl 3awuTHoro obsanosa-
HWA AONXHb! BbITb PACcCYUTaHbl Ha KPUOreHHOe, r’mapocTaTu-
yeckoe Bo3geicTene CYI, a Takxe Ha rmapaBnaMyeckuii ynap
npu GLICTPOTEYHOM Pa3NuMBe; Ha TennoBoe BO34EeACTBUE Npw
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ropeHun pasnutoro CYI B npegenax o6BanosBaHusa U coxpa-
HEeHUe KOHCTPYKTMUBHOI yCTOM4MBOCTUM o6BanoBaHua (DYHK-
UWMOHANBLHOW YCTOMYMBOCTU) B TEYEHWE NONHOro BbirOpaHUs
pacyeTHoro obbema nNpomnBa CXUXEHHOrO ra3a, HO He Me-
Hee 8 4 (Heo6XxoAuUMOro BpPeMeHW ONA HapalwusaHua cun
n cpeacTs).

KonbueBas popora BOKPYr XpaHWIUWwia AOMKHa BbiNON-
HATHLCH NPUMOAHATON MO OTHOLUEHWIO K Npuieralowen TeppuTo-
pPUK U UrpaTb Ponb BCMOMOraTeNbHOro 3alMTHOr0 OrpaXaACHUS.

Ansa ncknoyenns pacrekaums CYI 3a npefienb o6sano-
BaHUA Npu pasrepMeTv3aunn 060pyaoOBaHUA, BKIO4YASA
NoJIHOe ONOPOXHEeHWe pesepsyapa MNpPU ero paspyweHun
¢ o6pazoBaHMEeM rMapoANHAMUYECKON BOSMHbLI, PEKOMeHAayeT-
CA pasmewarb pe3epByap B o6sanosaHuu, BbicoTa, dopma
® pacrnonoxeHne KOToOporo wuckniovalotr seixomd CYI 3a ero
npegens!.

Bo BCex cnyyaax npuv ycrpoicTee o6BanoBaHusa cnenyer
npegycmatpueaTb YAOOCTBO TEXHONOrM4eckoro obcnyxmsa-
HUA 060pyAoBaHUsA, a Takke 06A3aTenbHbIi! KOHTPONb BO3-
OyLWHOW cpegbl Ha copgepxaHue napos CYI B npocTpaHcTee
MexAay pesepsyapoM n o6BanosaHueMm.

Tepputopus cknaga CYI pnonxHa uMeTb Hecropaemoe
npoBeTpuUBaeMoe orpaxaeHue pewer4yaroro tuna. Paccros-
HWE OT OrpaxneHus A0 pe3epByapoB, 30aHUIA U COOPYXEHUNA
cknaga c Hanuumem CYI ponxHo o6ecneuynBaTb CBOGOAHbLIN
npoesa noxapHbiX aeToMoOunein KM co3paBaTb NPOTUBONO-
XapHYIO 30HY LLMPUHOK He meHee 10 M.

Bes3onacHble paccTofAHUA OT pe3epByapa ANs M3oTep-
Muyeckoro xpaHeHna CYIT fo TeXHONOru4yeckux YCTaHOBOK
XpaHUAMLa NPUHUMAIOTCS UCXOAN U3 3HAYEHUIA Nopaxalowmx
¢daKTopoB Noxapa U B3pbiBa, PACCYUTLIBAEGMbIX NO METOaU-
KaM NPUNOXEHUs, HO He MeHee BEeNuUuYuMH, NPUBEAEHHbIX B
Tabn. 2.2.

ABTOMOOUNBLHBLIE AOPOrY ANS NPOTUBONOXAPHbLIX NPoes-
[0B NO TEPPUTOPUMU CKNaaa AOMKHLI NPOEKTUPOBATLCA KOIb-
UEeBbIMN HA [Be MONOCHLI ABUXEHUA LUMPUHONW He MeHee 7 M
Kaxnas.
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Ta6bamuya 2.2

n/n

HavMeHoBaHWe TeXHONOrMYeCcKUx 3gaHuni,
HapyXHbix 610KOB, CoopyXeHui cknana CYI

PaccroaHune or uso-
TepMU4ECKOro pesep-
Byapa CXWX8HHOro
rasa, M

TexHonoruyeckue 3gaHMa Npouvssog-
CTBEHHOI 30HbI: KOMNPECCOPHbLIA uex,
HacocHble CYI, rasoaHanusaropHas,
oneparopHasi Co LWNTOBOW

100

OTKpbITHI® TeXHOoNornYeckne 6aoku:
OYMUCTKN, OCYLIKW, CXIDKEHUs,, Hacoc-
Hbie CYI, perasudukaropu (6e3 orHe-
BOro noaorpesa)

100

Pesepsyapbl xpaHenna CYI noa pas-
NIeHUeM

500

3paHua 1 coopyxenuss noaco6Ho-
NPOU3BOACTBEHHON WU CKNaACKOW 30H
(a30THO-BO3AYyWHAA CTaHUMA, KOTeNb-
Has, naboparopusi, HacocHas cTaHuus
obopoTHOro BoAocHabXxeHus, Hacoc-
Has NPOTUBONOXapHOro BoAocHabXe-
HUA, OYUCTUTENbHLI® COOPYXeHUS,
PEeMOHTHO-MeXaHU4eckne MacTepckme)

200

30aHNA B COOPYXeHUS aAMUHUCTpa-
TUBHO-XO3SINCTBOHHOIO Ha3HaYeHWUs

300

OvpenbHo croswas TpaHcdopmarop-
Has noactaHums (TN), pacnpegenu-
TenbHbie ycrtponctea (PY) n nyHkTH
(PN) n apyrue anexkTponomeLwusHUs

Mo NY3

7

KoTenbHbie

200

Ona obecneyeHnna BO3MOXHOCTU BbiNONHeHNa paboT no

TYLWIeHUIO NOXapa, C Yy4eTOM TexHMKu 6e30nacHOCTU, BHYT-
peHHue aBTOMOOUNbHBLIE AOPOrvM KU Npoesabl AOMXHLI pacno-
naraTbCs OT 30aHUIA, COOpPYXeHU u orpaxaeHus cknaga Cyr
Ha PacCTOAHUN HO MeHee 5 M.

B npepenax 060unMHbI aBTOMOGUNLHLIX AOPOr cKnaaa

CYlr ponyckaeTcss MNpoKnafsieaTb Cetu MPOTUBONOXAPHOro
BOAONPOBOAA, CBA3U, CUrHANIN3ALUWU, HAPYXXHOrO OCBELLEeHUSN
M CUNOBbLIX 3nexTpokabenei.
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O6uiee ocseujeHMe pe3epByapHOro napka M3oTepmu-
yeckoro xpaHununwa CYI ponxHO obecneunBaTbCs MPOXeEK-
TOopamMun (He mMeHee ABRYX), YCTAHOBNEHHLIMU BHE 3aLUTHOrro
orpaxgeHus pesepsyapa Ha pacCTOfAHMU He meHee 10 M oOT
BHelWHel noaowsbl orpaxaeHua. pu yCTpoicTBe NPOMbill-
NEeHHOro TenesupeHUs yCTaHOBKY MOHUTOPOB TeNneBU3WUOHHO-
ro KOHTPONR COCTOSHMA pe3epsyapa cnenyet NpeaycMoTpeTb
[RONONHUTENbBHO B NOXAPHOW YacTu.

2.3. PaamelueHue pesepeyapa OTHOCUTENIbHO
cocenHux o6uLexTos

MuHMUMansHbIe PacCTOAHUS OT U30TEPMUYECKOro xpa-
Hunuwa cknapna CYI oo Apyrux NPOMbILNEHHbIX 06bLekTosB,
XUNbIX U 06WECTBEHHbIX 30aHU, 06LEKTOB TPaHCNopTa Npu-
HUMAIOTCA UCXOAA M3 3HAYeHUW nopaxawwmx ¢akTopos no-
Xapa 1 B3pbiBa, PacCynTbiBaeMbiX N0 MeToanKaMm npunoxe-
HUSK, HO He MeHee BeNnuyuH, NpuseaeHHbIX B Tabn. 2.3

Ta6bnunya 2.3

HaumeHoBaHue obwekTos, PaccTtosaHne Ao 06bexTos, Mi
HaxXOAALMXCA BHe TeppuTopun cknaga CYI | NPW 8MKOCTU pesepsyapa, M
<10000 >10000

1. Mpannua 3acTpoitkn cennutebHon
TeppuTtopun ropoaoB U Apyrmx Hace-
NeHHbIX MecT (¢ nNepcnekTueon Ha 15

ner) 1200 3000
2. OTpenbHo cTosiume Xunbie n o06-
WeCcTBEeHHbIe 30aHNA 1000 2000
3. lNpaHnubl NPOMBIWNEeHHLIX Npea-
npvaTMin (A0 orpaxaeHuin) 700 1500

4. XenesHooopoxHbie NyTu obwen
cetn, aBTomobunbHbie aoporn obuwe-

ro HasHd4eHUsa, TpaMBaWHbI® NUHUK 500 1000
5. BosgywHbie nuHuM anektponepe-| He meHee 1,5 BbicoTbl ono-
[d4 BbICOKOTO HanpsxeHms pbl OT orpagbl cknana

6. MaructpanbHbie raso- n Hedre-| B coorsercramm co CHull
npoaykTonposoabl (0T rpaHnusl Tep-| 2.05.06-85 B saBuCcUMoOCTH
puTOopUKN CKnaad) OT uUx anameTpa u knacca

7. TnOpOTEXHUYECKNe COOPYXEHURA,
MOCTbI 500 1000
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OkoH4YyaHne Tabn. 2.3

HaumeHOBaHUe 06LEKTOB, PacctonHue [0 06beKTos, M,
HaXOAAUMXCR BHE TeppuTopun cknana CYI| 0NPY 8MKOCTK pesepsyapa, M
<10000 >10000

8. Cxnaabl HedTn 1 HedTenpoaykTos
BTOPOA rpynnbi, KOMMAPEccopHble ¢
HACOCHbBI® CTaHUMU MarucTpanbHbiX
raso- wn HedTENPOAYKTONPOBOAOS,
F'PC, aBTO3arnpaBoyHbie CTaHUUKN 500 1000

9. OtaenbHoO cTosiwme (BHO TEPPUTO-
pun cknaga CYI) oTkpuiThie pacripe-
aenutensHoie yctponctea 35, 119,
220 kB anextponoactaHuuir, nuraio-
wWMx cknag U Apyrux notpebureneit 500 500

10. BoaonpoBogHbie, KaHANU3aLMNOH-
HbI®@ M OYMUCTHBLI® COOPYXEeHUs, He
oTHocsAwWwmecs kK komnnekcy CYIl 300 500

11. OTAenbHO crofiLMe HexXunblie N
noAcoOHble 30aHUA; rapaxXu KU oT-
KPbiThi® CTOAHKW asToMobGunen, He

oTHocawmxeca kK cknagy CYIr 500 700

12. NecHuie Maccuebl nopopa (ot orpa-

Akl cknana): 100 100
XBOMHBIX 50 50
SINCTBOHHDbIX

2.4. CncTeMbl NPOTUBOMNOXAPHON 3aLLMUTDI
M30TEepMUYECKOro pesepsyapa

Ans 30aHUA N COOPYXEHUMA KOMIJIeKCa XpaHunuuia, Tpe-
60BaHNA K KOTOPbIM HE W3NOXEeHbl B HACTOALWMX peKoMeHpaum-
AX, Uenecoobpa3HoCTb 060pyAOBaHUS YCTaHOBKaMK aBTOMAaTU-
4eCcKOro NOXapOTYLLEHNA ONpenenseTcs B COOTBETCTBUU C Tpe-
60BaHUAMU NEACTBYIOLIMX HOPMATUBHBIX AOKYMEHTOB.

2.4.1. BoasHoe opowieHue

Ana 3awmTbl OT TENNOBOro BO3AEACTBUS MPU NoXapax
HapPYXHbIX COOpYXeHuA komnnekca xpaHenus CYI cnepyer
npeaycMaTpyBath NPUMEHeHWe CTAUuNOHAPHbLIX YCTAHOBOK BO-
OAHOIO OPOLLIEHUA N CTauMOHaPHbIX NadeTHbIX CTBONOB B CO-
oTBeTcTBUN C TpebosBaHuaMKn “"BeNOMCTBEHHbIX yKa3aHWA no
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NPOEKTUPOBAHMIO NPEaNpPUATUA, 303HUA U COCPYXeHUA HedTe-
nepepabartbiBaiowen 1 HedTEXMMUYECKOW MPOMBILLIEHHOCTU
(BYMI-88), "YkasaHun NoO NPOEKTUPOBAHUIO CUCTEM NOXAPOTY-
weHus Ha HedTenepepabathiBalOWMX W  HedTEXUMUYECKUX
npeanpuaTuax” (Y-Tb-07-82) n HacToawero pasaena.

NCTOYHMKOM BOAOCHAOXEHWUA CTAUWMOHAPHBIX YCTAHOBOK
BOAAHOrO OpoLWeHua n nadeTHbIX CTBONOB AONXeH 6biTb Npo-
TUBOMOXAPHbLIA KONbLLEBOA BOAONPOBO/, BLICOKOrO AABNEHUA.

Ana npeporBpalieHUs yBenu4eHuss macwrabos asapuvn,
COMPOBOXAAIOWENCA MOXapoM, peaepsyapbl M30TepMUYECKOro
xpaHeHna CYI cneagyer o6opynosaTb aBTOMaTU4ECKUMU yCTa-
HOBKaMn BOASHOIO OpoLleHus, 06eCnesnsalowmmM 3alumTy:

Kpbltun 1 60OKOBbLIX NMOBEPXHOCTEN pe3epsyapa;

wryuyepos, TpybONPOBOAOB, KAAMNaHOB, apMmaTypbl w
ofopynosaHMsa, yCTaHOBNEHHOIO Ha pe3epByape;

060pyaoOBaHNA U KOHCTPYKUMiIA pabounx nNowanok pe-
3epByapa,;

oTcekatouwleil, 3anopHoO 1 onepatUBHOU apmaTypbl Ha
Tpy6onpoBoaax noaauu v oréopa CYI u rasa, a Takxe Tpy-
60NpPOoBOAOB N METaNNUM4YECKUX KOHCTPYKUMIA acTakap ana ux
NpokKnNaaxu;

HacocoB U 060pyaoOBaHUA HACOCHOW oTkauku CYI.

MHTEHCMBHOCTL NOAAYM BOAbLI Ha OXnaxgaeHue u3ortep-
MUYECKOro pesepsyapa cneayer NpUHUMaTbL PaBHOW:

0,1 n-c'. M2 - pna NOBEPXHOCTU KPbitun ¥ 6OKOBbLIX
CTeH pe3epsyapa;

0,5n-c' . M2- ana MecT pacnonoxXeHns ¢yHKLMO-
HanbHOro 060pyAoOBaHUA, BKIIOYAS LWITYUEPLI U NpeaoxpaHuv-
TeNbHble KNnanaHbl, AAR Yy3N0B OTKAOHAIOWEeH apMaTypbl, pac-
MONOXEHHbIX HENOCPEACTBEHHO Ha NepekpbiTUU pesepsyapa
M Ha nnowaakax obcnyxusaHua B npepenax 3auuTHOroO or-
paxaeHna (U BHe ero Ha paccrosHumn 30 M), Tpy6onposoaos
n o6opynosaHna.

CucrtemMy opoLLeHUs U30TepMUYeckoro pesepsyapa ue-
Necoobpas3HO  BLINOMHATL CEKUMAMU, N0  HanNpaBfieHUAM.
OpoweHne 60kOBbIX MOBEPXHOCTEN pe3epsyapoB cneayer
BbINONHATL OTAENbHLIMU CEKLUAMU (N0 BEPTUKANU).
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CexunoHHble YCTAHOBKWM OPOLUEHUS [OMKHbI MOAKIIIO-
4yaTbCsi K KOMbUEBOMY BOAONPOBOAY CKnasa C YCTAaHOBKOW
3anopHOA (NyCKOBOW) apMaTypbl HEenOCPeACTBEHHO Y 3TOW
KOJbLIEBOM CeTn, 3a npeaenaMmn orpaxaeHus.

YcTaHoBKM OpPOLWEHUA Kpbiluu pe3epByapa, YCTAHOB/EH-
HOW Ha pes3epByape apMmaTypbl U 060PYAOBaHURA, OTCeKalo-
wien, 3anopHoO W onepaTMBHON apmartypbl, cneayeTt Bbifoa-
HATL C ABTOMAaTUYECKUM, AUCTAHUUOHHLIM U MECTHbIM nycC-
KOM. YCTpOMCTBaA MyCcKa [AOMXHbLI NO3BONATL OTKPbLIBATL WX
BPY4YHYIO. Y4UTbIBAs paiioH cTpouTensCTeBa xpaHunuwa CYI,
Heo6XxoaMMO npenycMaTpuBaTb MeponpuaTUa No  3awuTe
CUCTEM OpOoLIeHUst OT 3aMOPaXUBAHWA.

CrauymoHapHaas aBTOMaTUYECKas YCTAHOBKA BOASHOrO
OpOLUEHUA U30TePMMYECKOro pesepsyapa A0MKHA BKNOYATb:

NOABOARMIMA BOAONIPOBOANLIA KOARCKTOP,

3anopHO-NyCcKOBbIe YCTPOMUCTBA;

nuTalowmin Tpybonposoa, waylwwiAi OT 3anopHOro ycr-
pOIACTBA A0 KONeL, OPOLLeHNS;

pacnonoXeHHbie Ha NepekpbITUN KONbLa OPOLIEHUsI C
opocuUTensiMu;

KonbueBble TPYOONPOBOAbI CO CneuManbHbiMU OpocuTe-
NAMWU, PAaCNONIOXEHHbIMU HA ONpeaeneHHOM PacCTORHUU OT
60KOBO NOBEPXHOCTU, C 3a4aHHLIM UHTEPBANIOM;

KOMbUEBbLIE UMM TYNUKOBbIE TPyBonpoBoabl C OpocuUTe-
NAMK Anga 3aWwmTbl apMaTtypbl, TPy60oNpoBOAOB, KlanaHOB u
Apyroro o6opyaosaHus.

Tvn, KONU4YECTBO U OCOBEHHOCTW PAaCCTaHOBKM OpocuTe-
nen, a Take pexum ux paboTtbl (AasneHue nepeg opocutens-
MU, pacxof BoAbl) AOMKHbI BbiTb ONpeaeneHbl NPOEKTOM UCX0aA
U3 YCNOBUA PABHOMEPHOIO OpPOLLEeHUA BCeX 3almLiaeMbiX Mo-
BEPXHOCTEN U HAAEXHOW TennoBOW 3aliMTbl KOHCTPYKUMA pe-
3epByapa U 060pyaoBaHMst Kak B Cnyyae Mponvea WU ropeHus
CVYI' B npepenax co6cTeeHHOW 6ydhepHOA 30HbI, TaK U NpU pa-
OWMaUWOHHOM TEerJIOBOM BO3feiCTBUM ropsiLumx yredek CYI.

Ona cuctem opowenms cneayeTr npeaycMaTpuBaTtb
OMNOPOXHEHUE OT BOAbI NPU NPeKpaLieHnn HaNnopHoOW Noaa4wn.
Mpoknagka TPy6onpoBOAOB A0/MKHA GbiTh BLINONHEHA C HEO6-
XOAUMbBIM YK/IOHOM B CTOPOHY nuTaiowero tpybonposona, a
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nuTailowero Tpyéonposoaa - B CTOPOHY Yy3Na OMOPOXHEHUSA.
DononHutenbHO pekoMeHayeTCA npeaycMOTpeTb BO3MOX-
HOCTb NPOAYBKW opocuTenel u TpybonposoaoB CyxuM BO3ZY-
XxoM 13 nutaioweit cucreMbl KUM nvM UHBLIX UCTOUHUKOB.

YnpaBneHue wWTypBanoM 3aaBMXeK Ha NOABOASLLEeM Tpy-
6onpoBoAe K CTOAKaM CUCTeMbl U 33BNXEK Y3NIOB YNpPaBNeHUA
NOMKHO ObiTb BLIBEAGHO HAPYXY HaA, NMOKPbITUEM KOMOALEB.

Ons aBTOMaTU4yeckoro nycka CTauuOHAPHbLIX YCTAaHOBOK
BOASHONO OPOLWIEHUS AO0MKHA MPUMEHATLCA 3anONHEeHHasR
BO34YXOM WU UHEPTHLIM rasom nobyautensHas ceTb C Opo-
cuUTeNs MU CNPUHKNEPHOro TUNa WA YCTAHOBKA [OXAPHOM
curdanusauum. B nobyaurtenpHoi cuctemMe AO0NXHO NOCTONH-
HO NoaAepPXuBaTbCA aasneHne He mMeHee 0,25 MMa (2,5 arTwn).

PaccTtosiHMe OT noXapHbIX u3geuiateneit (CnpuHKNepos)
[0 3aWmuwaeMbliX NOBEPXHOCTE|, a Takke PacCTosiHue Mexay
u3geularenaMu cneglyet OpuHAMaATL UCXOAR U3 TEXHUYECKWUX
ycnosuid. 3Bewiatenn AonxHbl ObiTb YCTAHOBNEHb!, B NEPBYIO
oyepenp, B6nM3n cucrem, obecneuymsaiowmx ¢yHKUMOHAND-
HYIO HA[EeXHOCTb XpaHunuuia (Mecra yCTaHOBKM apMaTypbl,
KOHTPONbHO-U3MepUTeNbHbIX NPUGoPOB).

B pononHeHue Kk CTauUMOHAPHLIM aBTOMATUYECKUM CUCTe-
MaM BOZSHOMO opowieHns AonxHa ObiTb NpegycMoTpeHa BO3-
MOXHOCTb OPOLLIEHUS NOBEPXHOCTU KPbILLK U YCTAHOBAEHHOIO Ha
pesepsyape 060pynoBaHusa u3 nacdeTHbIX CTBONOB NPU YCNOBUU
OPOLLEHNA KKAOI TOUKM pe3epByapa OQHON CTPye.

NadeTHbie CTBOMbI ANA OPOWEeHUA HaA3eMHbIX pe3ep-
ByapoB cneayeT BbLINOMHATbL ABTOMATU3MPOBaHHbLIMU NGO C
AVNCTAHUUOHHBLIM YNpasneHueMm.

MpoTtueonoxapHbiit sBogonposdn, cknapa A0NXKeH GbiTb
paccuvTaH Ha HaubonbwniA pacxon, onpeaensieMblii ana ycno-
Bua addekTMBHOW paboTbl BOARHLIX 3aBeC nMM60 OAHOBPEMEeH-
HOW paboTbl BCex aBTOMATU4ECKUX U CTAUUOHAPHLIX YCTAHOBOK
opoLueHusa xpaHunuuia, nadeTHbIX CTBONOB (N0 daKTU4eCcKOMY
pacxofly) ¥ nogadn Bogbl OT MOXAPHBIX MAPAHTOB C PacXoAOM
He MeHee 25 % OT pac4yeTHoro.

2.4.2. OrpanunueHune pacnpocrpaHedma napos CYT

Dns orpanuMyeHns pacnpoctpaHerus napos CYI npu ero
NPO/MBax v yreykax No nepuMeTpy 06sanosaHns PeKoOMeHayeT-
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CA NpeAyCcMaTpvBaTh NApoBblE UNM BOASHbIE 3aBechbl. OrpaHu-
yeHue pacnpocTpaHenuns napos CYI nocturaerca nytem wx yB-
NeYeHUs pacnbiieHHbIMU CTPYSiMM BOAbl MNM BOASHOrO Mapa
BBEPX ¥ pa3baBneHnss BO3OYyXOM A0 KOHLeHTpauuii Huxe HKIP.

Yka3aHHble 3aBecCbl [O/MKHbI BKIOYATLCH Cpas3y nocne
BO3HUKHOBEHMA aBapuu. [na 3TOoro cucrema noga4qn Boabl
(napa) AoMXHA BKJIIOYATLCH aBTOMATUYECKU OT CUrHanu3aTo-
POB A0B3PbLIBOONACHBLIX KOHLEHTpauuit rasa.

2.4.3. NopowkoBoe noxapoTyweHue

Ana Tywenna nnamenn CYI HA n30TepMUYecknx pesep-
Byapax cnefyet NPUMEeHSTb YCTaHOBKW MOPOLUKOBOrO noxa-
poTywieHnsa. PekoMeHayeTCs NPUMEHEHUE CYXuxX MOPOLLKOB
Ha 6a3e HukapboHaTta HaTpua unn bukapboHaTa Kanua.

ABTOMaTU4ECKUMU YCTAHOBKAMWN MOPOLLKOBOFO MOXapo-
TYLUEHUA AO0JKHbI OCHALLATLCA MeCTa BO3MOXHbIX yTeuek CYI
(30HbI pa3MeuleHUn WTyLepoB, KanaHos, o6opyaoBaHus
pabounx NNOLWAA[oK, MEeCT YCTAaHOBKWM OTCeKalolwen n agpyrow
apmartypsbl, HACOCHas CTaHLuuA).

B xoMnnekT yCTaHOBKWM OOMKHbI BXOAUTD:

cucTteMa aBTOMaTU4YeCKoro obHapyxeHus 3aropaHus,
BKJIIO4AIOLLAR KOMMNeKC NepPBUYHbLIX AATYMKOB, cpeacrea 3a-
WMTbl OT JIOXHOro cpabaTbiBaHUA, @ TakkKe TPEBOXHYIO CWUr-
HanM3auulo C nepepadert nNokasaHW Ha wurtosylo KWUIM xpa-
HUNUWE, B CUCTEMY YNpaBneHUs YCTAHOBKOW MNoXapoTyuwle-
Hua, Ha UM komnnekca ¢ nopadeit aybnupylowero curHana
B NOXapHoe neno;

repMeTuyHble COoCyabl /1A XPAHEeHUS OrHeTyLawWero no-
powka;

nobyautensHas cuctema NOCTOAHHOrO AaBNeHUs ans
HagdyBa rasoM COCYAOB C MOPOLWKOM, cpabarbiBaiouwias oT
[aT4nKoB 06HaApyXeHUsa 3aropaHus;

cucrtema NpuBoAa YNPasNAOWEN KU perynupytoulei ap-
MaTypbl;

cucremMa  pacnpeaenutencHblx  TpybonpoBoaoB  u
CpeacTB pacnbifia NOPOLLIKA, WWTbl YNpaBieHns ans MeCTHoro
M OUCTAHLMNOHHOIO BKIIOYEHUS;

3anacHble pervanu 1 op.
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HeobxoauMo onpeaenUTb MeCTa pa3MeLeHUs YCTaHOB-
KW (€MKOCTU NS NOPOLIKA, WWUTHI YNPaBNeHUs, MeCTHble nyc-
KOBble YCTPOWCTBa) OTHOCUTENbLHO pesepsyapa U B3pbiBoGe-
30MacHoe ucnonHeHne obopyaosaHus AN\ cpenbl (KaTeropus
M rpynna sB3pbLIBOONACHOi cMmecu |IB n T3 cooTBETCTBEHHO MO
MOCT 12.1.011-78 [ 5]).

CucreMbl aBTOMATUYECKOrO 3anycka W ynpaeneHust ycra-
HOBKOW [OMKHblI ObiTb NPOAYONMPOBaHbI PY4HbIMU CpeacTBaMu
BK/IIOYEHUA W YNPaBneHus, YCTAHORNEHHLIMA B MeCcTax, AO0CTyn-
HbIX gns 06CNYXUBAIOLLEro NepcoHasia B aBapUiiHbIX CUTYaLMSX.

YCTaHOBKM NOPOLUKOBOrO MOXapOTYLLeHUA cneayeTt Bbi-
NONHATbL C 3arnacoM OrHeTylwallero Nopowka U3 pacyera no-
Aaun ¢ HambonblMM pacxoaom (no pacyety) u 100 %-m pe-
3epBOM. KOHCTPYKLUUA YCTAHOBOK MOPOLLKOBOrO NOXapOoTyLue-
HUA NOMMKHA o6ecneunBaTb NOAAYY PACHETHOrO OAHOKPATHOrO
3anaca B aBTOMATU4ECKOM pexume U noaavy pes3epBHOro
3anaca nopouwka C ryckoM YCTaHOBKX BPYYHYIO.

CrauyoHapHblie CUCTeMbl NOPOLLKOBOrO NMOXapOTYLLIEeHUA
pesepsyapa xpaHenHus CY[ pomxHbl obecneunBatb noaavy
OrHeTywawiero nopowka 4Yepe3 CTBOMbI C HacagkamMu Ha
Kpbilly pe3epByapa B MECTa YCTAHOBKU LUTYLLEPOB, apMaTypbi
n apyroro ¢yHKUMOHaNLHOrO 060pyaAOBaHUs, HA O6CAYXK-
BaloWye MNOLWAAKU BHYTPU 3aLUUTHOrO orpaxaeHust (U BHe
ero), Ha TylleHne HACOCHOW, a Takke noaayy nopoluka B pac-
4YeTHyl0 30Hy o6pasoBaHua cdakena nnameHu Ha KknanaHax
npsMoro cbpoca rasa 8 atmocdepy.

2.4.4. YcTaHOBKM NEHHOro NoXapoTyweHust
B o6BanoBaHum

Ans NpoTuBONOXAapHOIt 3aumTbl 06BaNOBaHUIA pe3epBya-
poB ¢ CYI (6biCTpoii nokanusaumm noxapa u cHuxeHun dakena
nnaMeHn 3a CYeT U30NUPYIOWEro CNosi NeHbl) PeKoMeHAyeTCs
NPYMeHeHWe aBTOMATUYECKOW CTALMOHAPHOW YCTAaHOBKW MEHO-
TYWeHUs,, UCNONbL3YIOWe MeHoreHepaTopbl BbICOKOKPATHOM
nNeHbl C NOBbLILUEHHOW NPOU3BOAUTENLHOCTBLIO. Takoi neHoreHe-
paTtop o6pa3syeT NeHy kpaTHOCThIO 700-800 6e3 npuHyaMTenn-
HOrO HaaAyBa BO3AyXa OT 3/eKTPOBEHTWISTOpA.

CraumoHapHas yCTaHOBKA NEHOTYLLIGHUA BKIIO4aeT B ce6s:
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CUCTEMY U AaTynku o6HapyXeHUs M onoselleHrus o No-
xape wnu pas3nuse CYI B o6BanosaHmy;

YCTPOWCTRO BKMNIOYEHUA CUCTEMbBI NOAAYN BOALY,

YCTPOWCTBO AO03UPOBKK NeHoobpa3oBaTens B JIMHUIO Cy-
X0oTpyb6a;

€MKOCTU C KOHLUEHTPaTOM CUHTeTUYecKoro neHoobpa-
30BaTens, NPUrogHoro Ans NOAy4eHUs BbICOKOKPATHON NeHbl;

neHoreHepaTophbl BbICOKOKPATHOW NeHbl, yCTAHOBNEHHbIE
Ha Kpal 06BanoBaHus.

Ans 3aumThl OTKPBLITOro TexHonornyeckoro obopynosa-
HUA B obBanoBaHuM (3anopHas apmarypa, Tpybonposogbl,
JIIOKN B pe3epByapbl) NeHoreHepaTopbl AOMKHbLI pacnonaraTh-
CH BAONb Kpas 06BanoBaHus, C Tem 4To6LI Nnowaas obsano-
BaHUA Obina 3anofiHeHa BbLICOKOKPATHOW NEeHOoW C BLICOTOW
Cnosl, NOKPbIBAIOWEro BCe TexHonorudeckoe obopynosaHue,
HO He MeHee 2 M, B TeyeHne 10 MuH.

Heo6xoauMO y4ecTb oTiudmne 3h¢deKTUBHONW NOBEPXHO-
CTU TYLLEeHWUS OT reoMmeTpuyeckon. Ans aToi yenu ncnonbay-
10T BeNUUYMHY KoadduumneHTa NnoBepxHOCTU, KOTOPLIA paccyu-
TbiBAE€TCA MO COOTHOLWIEHMIO CYMMApPHO MOBEPXHOCTU TyLLEHUS
00OBaA/IOBAHUA N TEXHONOIMMYECKOro 06OpPya0BaHMSA K reoMeTpu-
YeCKOW niowaam NoBepxHOCTY 3aluuuiaemMoro o6bexTa.

KonnuyecteenHasa oueHka atoro koadduuueHta ana o6-
BaNOBaHWA (C NorpewHocTbio 20 %) cocrasnser 1,3. MNoaTomy
npu pacdere CeKyHAHOro pacxopa neHoobpasyouero pac-
TBOpa, ONpefeneHHoro no CyuwecTsylowmnM HopMaTuBam, 3Ty
Be/IMHKHY cnenyeT ysenuunTtb Ha 30 %.

Heobxoaumo nNpeaycMoTpeTh BOOGHYIO 3aumTy redepa-
TOPOB BbLICOKOKPATHOW MEHbl C MNOMOLLUbIO aBTOMaTUYECKOMN
CMPUHKNEPHOA YCTAHOBKN MOXapPOTYLWEHUS.

OnHOM aBTOMAaTHUYECKON CTaLMOHAPHOW YCTAHOBKOW MOXET
06CYyXMBATLCA HECKONLKO 3aupLiaeMbix 00bekTos, BKIOYas
OTKPbITbIE TeXHoNnorMyeckne ycrtaHosky. MakcumansHoe BpemMs ¢
MOMEHTa O6GHapY)XeHUs noxapa A0 AOCTUXEHUs NeHoM MmecTa
FOPEeHNsA He AOJDKHO, KaK NMPaBuo, NpeBbIwaTb 3 MUH,

2.4.5. Asapwiinbie dpaxkenbi U CBeYm

dakenbHoe XO3AWCTBO CKNAA3d CXUXEHHbLIX Yrnesogo-
POAHLIX [A30B [OMKHO oObecneymsatb LEHTPANN30BaHHbIN
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c60p U CXuUraHue yrneBoAoOpPOAHLIX ra3oB U nNapos, c6packi-
BaeMbIX C TEXHONOrn4eckux 6/10KkOB U U3OTEPMUYECKOro pe-
3epByapa NPU NOBLIWEHUN OABNEHUA CBEPX PernamMeHTHOro
YPOBHS 4epe3 NpefoXPaHUTesbHbIe KnanaHsel, NpU NPoayeKax
TexHONorn4eckoro o6opyaoBaHua u TpybonpoBOAOB, a TakXe
B aBapPUiiHbIX CUTYaUUsX.

BoicoTa ¢dakena, paccTtosHua ot cteona ¢akena ao or-
paxaeHua ¢dakenbHOFO YCTPOMCTBA U Pa3fiuuHbIX NPOU3BOA-
CTBEHHbIX 06bekToB cknana CYI AOmKHbI PacCYUTLIBATLCA
(gns no6Goro BepPOATHOTO COYEeTaHUA ¢akTOPOB NOBLILLEHUA
NABNeHUA, BKNIOYan Tennosoe BO3AelicTeUe noxapa Ha 060-
pyaoBaHue) u GbiTb HE MeHee Cneaylowmux BenuunH (onpege-
nseMsbix B cootsetcTaun ¢ MY B3P-91):

BbicOTa dakena - 30 m;

paccrosiHue ot cTBona dakena go orpaxaeHus - 50 m;

paccrosHue oT cTBona dakena [0 cenaparopos U Npo-
yero o6opynoBaHnsa GakensHOro Xo3acTea - 55 Mm;

paccrosHue OT cTBona dakena Ao NPoU3BOACTBOHHbLIX
06beKTOB CKIafa U U30TepPMUHECcKOro xpaHunuuwa - 150 m.

Cucrema c6poca n3bbiTka Napos AO/DKHA ONPEeaeNsiTbCH
pacyeToM Ha ni6oe BepoATHOe coveTanue GaKTOpOB NOBbILLE-
HUA OABNEeHUs, BKIOHAA TeNIOBOe BO3AeCTBUE OT noXapa.

3. NJIAHUPOBAHUE GOEBbIX AEACTBUIA

A OCHOBHbIE TAKTUMECKMUE NPUEMbI
TYLWUEHUSA NOXAPOB HA OBBEKTAX XPAHEHUA
U NEPEPABOTKMU CYIr

Ana o6bekTos xpaHeHua u nepepabotku CYI B8 obasa-
TenbHOM nopsake paspabatbiBaloTCa NAaH NMMKBUAAUUK aBa-
PUM U ONEPaTUBHLIN NNaH NoXapoTyweHus. MNpu BO3HUKHO-
BEeHWW aBapun PYKOBOACTBO €€ NUKBUAAUMEN OCyLLecTenseT
KOMUCCUA NO Ype3Bbi4aiiHbiM cuTyauuam (K4YC) npeanpustus
(wnn cospaHHbiii Ha MecTe asapuu wrab NMkeuMAauMKu asa-
pwvu), BO3rNaBNAEMan PyKOBOAUTENEM NPeANPUATUS UAWU
rnaBHbIM UHXeHepoM. PaboTbl BegyTCA ra3oaBapuiftHOR CnyX-
60ii, a TaKKe TeXHU4YeCKUM nepcoHanoMm obvekra. Ana npo-
TUBONOXaPHOro 06ecneyeHUs NPUBREKAIOTCA NoAPa3fAeNeHUs
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MC. Crapwee nonxHoCTHoe nnuo nogpasnenenuna MC exo-
OuT B coctaB wrtaba no nukBMgauuu aBapvm U oTBe4aeTt 3a
BO3/10XEHHble Ha Hero 0693aHHOCTU.

Mpyn BO3HWMKHOBEHWU nNOXapa Ccrapwee OONMKHOCTHOoe
nvuo MMC 6epeT pykoBOACTBO NO NUKBUAAUMM NOXapa Ha
cebsa 1 gericTeyeT B COOTBETCTBUM CO ckiaasisaiouleics ob-
CTaHOBKOW, pelieHnaMmn n pekomergaumamm KYC (wraba) no
nuKeMaaLMn aBapvuu, NnaHoM noxaportyiwieHus, BYNO n Ha-
CTOALLMUMU PEKOMEHAALIUAMMU.

Bo Bcex cnyyasix no npubbitun nogpasgenenunin MC k
MeCTy Bbi30Ba (aBapyvn WM BO3HUKLWIEro noxapa) npv npo-
BeAeHUN pa3Beaku Heob6xoanMO YCTaHOBUTb:

Hanuune Ha mecte asapum KYC (wraba no nukenaaumu asa-
pyn) U NPUHSATBIE MEepPbi NO NOKAM3aumM1 aBapum U 3alumTe Noaei;

KONUYECTBO M MeCTOHaxoXxaeHue niopen B 30He aBa-
pvu1, NyTU UX 3BaKyaLuw;

XapakTep NOBpeXAeHUS aBapuAHOrO U COCefHUX pe-
3epByapoB, TeXHONOrn4YeckMx KOMMYHWKAUWA WU ONaCHOCTbL
AanbHewero passnTUA aBapvu;

o6beM aBapuMMHOro annaparta WnM pesepsyapa, BUa u
dopMy mncrekalowero Npoaykra, Hanuyme yrposbl B3pbIBOB WU
OTpaBneHuit, cNocobbl 3aLmTLI IMYHOIO COCTaBa;

npuMepHoe BpeMs BO3MOXHOIO pa3pbiBa (B3pblBa) ro-
PALLEro U CoCefHUX pe3epByapoB B pe3ynbTaTe BO3AEACTBUA
NNaMeHn N TeNNOBOro U3ny4yeHus;

nyT¥ U CKOPOCTb PACNPOCTPaHEeHUs BbIXOAALLEro U3 asa-
PUAHBLIX pe3epByapoB U KOMMYHUKAUUA Heropsiiero rasa ang
onpeaeneHns 30HblI 3ara3oBaHHOCTU U CTEMNeHU ONacHOCTU;

COCTORHWE NPOTUBOMNOXAPHOIO BOAOCHAOXEHUs, BO3-
MOXHOCTb €ero WCnonb30BaHWs AnNs "nNUTanHna” nadeTHbIX
CTBONOB C Hacagkamu tuna HPT, PB;

Hanuyne n coctofaHne 06BaNOBaHUR], BEPOATHOCTL Yrpo-
3bl CM@XHbIM COOPYXEHWSIM B Cllydae paspylleHWs aBapuii-
HOW @MKOCTU M NONHOro BbIXOAAa NPOAYKTa, NyTW BO3MOXHOMO
pacTeKaHus.

MepBoouyepeaHoit 3apaderr PTM v noppaspenennn MC
sBNAETCA nokanusaums ropenns CYI n cospaHmne 6e3onacHbix
YCNOBUWiA ANa BbIrOPaHUs npoaykTa. [na aToro Heobxoammo:
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NPUHATE HEOTNOXHbIE Mepbl MO NPeKPaLWeHUIo Noaauun
NpoAayKTa B aBapUWHbLIA YHacTOK, nepekpbiTUio NoABOAALLMX K
HeMy Tpy6onpoBOOOB, a Takke MO CAMBY WM Mnepekayke
NPOAYKTa U3 aBapPWiAHOI eMKOCTU B peaepsHbie. PewuenHne o
Heo6xoauMMOCTH nocnepHero meponpuatva PTM npuHumaeTt
TONLKO MNOCNE KOHCYNbTAUMU C TEXHUYECKUM NepCOHANOM
06bexTa;

OrpaHM4uTbL NAoWanb Nponuea, co3aasan 3arpagutens-
Hble Banbi U3 Necka, semMnu, rpasuns. NMpu aToM OAHOBPEMEH-
HO obecriednuBaeTCq noaaya CTBOMOB ONA oxJlaxaeHua 060-
pPynoOBaHWA, He 3aLULLEHHOMO CTaLMOHAPHBIMU CUCTeMaMU;

obecrieunTe 6ecnepeGoviHyl0 NogaYy OrHeTywawmx Be-
LLECTB B 30HY rOPeHUs ONA CHUXEHUNA TEerViIoBOro Uany4eHus, a
TaKke PaboTy CTalMUOHAPHLIX CUCTEM TErnoBOW 3aWuTel cocea-
HUX pe3epByapoB WU COOPYXEHUW, yaenas ocoboe BHUMaHue
3awmTe 3anopHot apMaTypbi U GnaHUEBbLIX COeANHEHWUIA;

nepexpbITb HA MeCTe aBapuu Npoe3g BCeX BUAOB TPAHCNOP-
Ta, NpeKpaTMTL Bce paboTbl C NPUMEHEHNeM OTKPLITOro OrHA AN
NpepoTBPAaLLIEHUA B3PbIBA MA30BO3AYLUHLIX CMECei;

obecTounTb 9nekTpoobopyaosaHMe UNu NepeBecTu ero
B aBaPUHbLIA Pexum;

OpraHuM3oBaTb NOCTOAHHOE HabnioaeHwe 3a 06GCTaHOB-
KOiW B MeCTax BO3MOXHOW pasrepMerusaumm TexHonoruue-
ckoro obopynosaHua c BbibpocoM CYI, a Takke Ha nyTax
BO3MOXHOI0 NnepeMeLeHns ra3oso3nyLliHoro oénaka.

Mocne obecneveHnus Mep 6e30NaCHOCTU, NCKNIOYAIOLLNX
obpa3oBaHne 30H B3PbLIBOONACHLIX KOHUEHTpauwuii napos
npoaykra C BO3AYXOM W MOBTOPHOE BOCMnamMeHeHwe, npwu
CO30aHUN KPUTUYECKON 06CTAHOBKM, CNOCOOHOW NPUBECTU K
kaTacrpode wnu CTUXMIAHOMY PasBUTUIO NOXapa, a Takke
nocne BbIACHEHWA BUAA W KONMYECTBa MMEeIoWnNXca Ha o6bek-
Te OrHeTywaumx CpencTs (BO3MOXHOCTh UX AOCTaBKU C ApPYy-
rmx o6bvekToB) PTI, KOHCYNbLTUPYACh CO cnyx6amu u cneuua-
nuctamn ob6bekTa, NPUHMMAaeT pelleHue o uenecoobpasHo-
CTU U BO3MOXHOCTU MOAHOW NMUKBUAALUN MOPEeHUR.

Ana tywenuna noxapos CYI MoryT 6biTb MCNONL3OBAHbI
cneayloume orueTylualie BewecTsa: Nopowky, rascobpas-
Hbll U XUAKWIA a30T, ra3006pa3Has U XMaKas ABYOKUCH yrne-
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poaa, uHepTHble radbl (He, Ar, Kr), xnafoHbl, pacnbifieHHasa
BOAA, BOAAHOW nap, BO3AYLUHO-MEeXaHW4yeckas nexa cpeaHen
KpPaTHOCTU Ha OCHOBE CneuunanbHbiX CUHTETUHECKUX NNeHKO-
obpasylowmx neHoobpasoBaTene, Takke He WCKNIOYEHO
npuMeHeHne KOMOUHUPOBaAHHLIX COCTABOB U3 3TUX BELLECTB.

MepeveHb adPeKTUBHLIX OrHeTylWalWmX Bewecrs ANA
NVKBAAALMN pa3nuyHbiXx BupoB ropenus CYI npepcrtasneH B
Tabn. 3.1.

Boibop cnoco6a TyweHus OnNpenenseTcA, B NEPBYIO
oyepenb, XapakTepoM M yChoBuaMM npouecca ropeHus. MNpu
3TOM CneayeT y4yuThiBaTh, YTO:

BOAA, NogaBaeMas B O4ar ropeHUs CrUIOLLHOW CTpyeit nnu
B PaCrbUIEHHOM COCTOSIHWMK, obecnedynBaeT NPeuMyLLeCTBEHHO
oxnaxaaowmin addexT u MexaHuyeckoe "cbreaHue” nnamMeHn;

NeHbl pas3nUYHOM KpaTHOCTM 06napaloT B OCHOBHOM
MU30NUPYIOLLUM feiiCTBUEM;

VWHepTHble rasbl U BOAAHOW Nap okasbiBaloT pa3bas-
nsoulee pencraeve;

XNAA0HBI UMEIOT CBOWCTBA XUMHUYECKUX MHIM6utTopos
ropenus;

MOpOWKOBble CocTaBbl 0613/aI0T YHUBEPCANIbHLIMUA Or-
HeTYLIaWMMKU CBOMCTBaAMU (U3ONUPYIOWMMKN, UHIMOUpYoWn-
MK, pasbaButens ropioyeil cpenbt).

TyweHne NoXapob OTKPbITbIX NnponueoB CYI™ ocywiecTs-
NAeTCA NOPOLLKOBLIMU COCTaBaMu.

Ona TyweHnus ropsuiero nponuesa nog, cnoem LwebHs
CneayeT NPUMEHAThL PAchbiNeHHyld Boay WM BO3AyLLHO-
MEexXaHU4YecKkylo neHy HU3KOA wunu cpepaHen kpaTtHocTu. Pac-
NbiNeHHbIe CTPYU NPUMEHSIOTCA ANNA TEernnoeoW 3aunTbli asa-
PUAHOro pesepByapa U COCeQHUX annapaToB, @ KOMMNakKTHble
CTPYM BOAbI — ANA oxnaxaeHnsi 06opyaoBaHUA BHe 30HbLI pas-
“UBa. Paumouanbuble CXeMbl NogayYn BoAbl OT NOXaAPHbLIX aB-

omobuneii npuseaeHbl B8 Tabn. 3.2. [laBneHue, co3paBaemoe

cucTeMe Hacocamu, onpepensieTca B COOTBETCTBUM C aTu-
in cxemamu. BosgylwHo-MexaHu4eckas neHa cpeaHein xpar-
OCTU NPUMEHSIETCA B NOMELLEHNSX KOMNPECCOPHbIX CTaHLUA
HACOCHbIX OTAENEeHUIA, NeHa HN3KOW KPaTHOCTU - ONNA 3alm-
bl OTKPbITbIX TEXHONOMMYECKNX YCTaHOBOK.



Ta6bnumuya 3.1
Addextmerme sewrecTsa AnA TyweHna noxapos CYT

up:gouanh nponwu.
PexoMeHayeMble TeXHHeckMe CPeACTBa AR nogay | ga KOTOpbi® a%m
orHeTYWALMX BeusecTs ObiTh NOTYWeHb!
Tvn Ornetywiaume Mpuembi Noga4m TeXHUYOCKMM
noxapa sewecTea CpeaCTEOM
Orvie- | Pyunwie | Jladet- | Hacaaxm, ABsTo- | Pac- | Tinowanb
Tyum- | creonbl Hbie pacnbuuTe- MO~ xon nponmBea,
Tenu ctBOoNbl | nm, reHepa- | 6uam | rasa, M2
TOpL xr -1
axensHoe | PacnuinedHuie |  Opowenne ¢axena PCN-50 2
ropexve CTPyY Boabl nnaMexn KTUB- PCN-70 HPT-5 "
acecuMm- HOM 4acTLHIO CTPyM PCK-50 HPT-10
METPHMHLIX (0,5-0,75 annuHb OG-0 HPT-20
cTRyi CTPYW) ANR fAoKanuaa-
W ropexns
Boaanod nap | B ocHosaHue dakena
oMnaxkTHON CTPM.
8c0 M Craw sl ye s
8aTH
XnapoHbl nouma%am
" CraupoHapHbio ycra:::;mm1 rjggenamuaﬂ ycraHos-
HMO NO OCH MCTENEHNA
Nopowxosbie | Tlanaercs Ha orepcwe | ON1-10 Cwm. 0,4
cocraBbi # nepemeuaercs no | ON-100 vabn. | 0812
HanpasneHmo Gaena 5.3
FachbineHibe nnamern apdexTMBHONA PCIV70 HPT-5 ¢
ropeye CTPyu 8OAbI -
B8e6p006- yacThio cp (0,5-0,75 PCK-50 HPT-10
paatwcw bl CTPYW) A OG0 HPT-20
Bonswol nap protide ] o CTauMOHaPHLIO YCTaHOBKN
XnagoHu MECTO UCTEYOHUA | v Lonapime
Soepvol CToye YTl gRoASHKHAS YoTaloS:

62



Oxowyawue Tabn 3.1 3
MNpesenbHuit pacxoa
PexomeHayemble TeXHUUeCKMe CPEACTBa ANA nogaun | » niowaab nponu-
Tun | OrHeTywawme OrHETYLIAUWIX BOLLSCTS Ba, KOTOPLS MOryT
noxapa BewecTsa Mpuembl nogaun 66T NOTYWeHH
TEXHUNECKUM
__cpeAcTBOM
Omvery- | Pyu- | Nader- Hacagn, Asto- | Pac- | Mnowaaw
wuvenu | Hule Hble pacnbinute- | Mmobunm | xon nponuea,
CTBO- | CTBOAL | NW, reHepa- rasa, M2
= Nbl TOpL «-c!
%axenb- Mopowikosuie | flopaorca 8 ocHosa- | Of1-10 Cwm. 0,4
Hoe cocrasol HWE UCTONEHUA on-100 Tabn. 53 | 0,8-1,2
rgggggf ¥ NepeMelLanTCs No
o6pas- Hanpasnenuio daxena
HBbIX 20 ero NoAHOro oTpbi-
cTpyit 8a. OnTMAanLHLM yron
B NnaHe Mexay no-
POLIKOBLIMYK CTPYSIMU
50-60°
FopeHne | PacnbinenHbie | Makenamn pacnbineq- Pacrwvmane
nponusa | CTpyv BOALI" HbiX CTPYA BOALI HPT-5
A0/DKHA Nepexpbl- HPT-10
B8aTLCS BCA NOBEPX- HPT-20
HOCTb TOpeHUa
BoaaywHo- MU3onauma sceit ROKO| nac-
mexaHuyeckas | noBepPxXHOCTH NPONUBa PCIF0 n206
nexa KpaTHo- X8| ChNnk-
CTbi0 70-300 POG-70 C60
Nopowxoswe | Hanpasnexue ctpym | ON-10 Cwm. 2,5, 6"
coctasbl® K nosepxHocTH gonx- | ON-100 1abn. 5.3 7,5; 18
HO cocrasnats 15-200
* AnA TyweHus noa cnoem webHn.




Tabnuuya 3.2

ANvHa pyKaBHOK NHUK, M,

PaumoHanbHbie cxeMmbl Nofaun soas | Konuue- Aaenenwe, - | TNpeaens-
Ne K CTBONAM OT NOXapPHbiX MALUNH C CTBO, TUN KIC - M2 nev nuame:gzaycaaauoro nPo Has AnmHa
n/n | Hacocom NH-40Y 1 HacocHbIX CTaHUMI Hacanka ' pyxaBHOM
u ctBONa Ha Ha 66 77 150 NNHAY, M
Hacoce | creane
1 6xPT-5 9 6 40/6 100/2 - 140
2 2xPT-5 9 6 40/4 100/2 - 140
7
2xPT-10
3 1xPT-20 9 6 14072 - 140
&l - i
4 ﬁ 4xPT-20 9 6 - 40/8 300/2 340
.
5 3xPT-20 9 6 - 40/4 500/1 500
_ ﬁ 300/1 340
c ‘ | .
6 1xPT-20 9 6 - 160/2 - 160
s A S|
(B =) =i

(35
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B uenax cHuxeHus TennoBoro Bo3aeucTeus dakena
MNaMeHn peKOMeHayeTCA NOoAaBaThb B HEro pacrblleHHbie
CTPyu BOAbI, MoslydaemMble C NOMOLLLIO pacnbiiuTenen Typ-
6MHHOrO TUMNA, TeXHUYECKUe XapakTePUCTUKA KOTOPbLIX npea-
crasneHbl B8 Tabn. 3.3.

Ona aKpaHUPOBaHWUA TenNOBOro U3Ny4eHUs MOryT GbiTh
UCNOoNbL3OBaHLI BOASIHbIE 3aBeChbl, CO3AaBaeMble C MNOMOLLbIO
wienesbix pacnbumMTenen.

Pacnbumrenn Typ6uHHOrO TUNA CO3AAIOT 3aBeChl BbICOTON
10 - 15 M, rnybuHoii 1,2 - 2,0 M, nowaapio 50 - 200 M2, B 3a-
BUCMMOCTWU OT yrna HakNoHa nonarok, Npu pacxoae Boapl 5 -
20 n - c'. MNpu KMCrONb30BaHMWN LLENEBLIX pacnbumTeneid PB-12
PacxoA BoAbl AO/KEH COoCcTaBnATb 12 n - ¢! Ans nonyyeHns 3asec
BbICOTOM 8 M, TONLWHOM 1,2 M ¥ nowaaso 100 M2,

Ta6banumya 3.3
TexHu4ecxmMe XapaKrepmMCcTukm pacnbinurenei

NapameTp HPT-5 HPT-10 | HPT-15 | HPT-20 PB-12
HaBnenue, 0,6 0,6 0,6 0,6 0,6
MnNa
Pacxopn, soasi, 5 10 15 20 12
n-cl
OnuHa cTpyn, 20 25 30 35 "8
M BepTukans-

Haa 3aseca
AvameTp Bbi- 75 9,9 12 14 -
XOQHOro OTBep-
CTUs, MM
Macca, Kr 1,3 1.4 1,4 1,4 1,3

BopsiHble 3aBecCbl YCTaHABNWMBAIOTCA nepefn, 3awuuiae-
MbiM 06beKTOM Ha paccTosHum He 6nauxe 1,5 M oT dpoHTa
nnamexn, ¢ adpheKTUBHLIM YraioM nopaum crpyu 50° x ropm-
30HTY, Npun paboyem aasnenun 0,6 MMa.

CXUXEHHbI ra3 MoXeT uctekaTb B NapoBOW, XUAKON W
NapoXWUAKOCTHOW ¢asax, Kaxaas U3 KOTOpbIX UMEeT CBOI
Temneparypy ropexus. Moaromy xapakrep UCTe4eHUs ra3a
MOXHO onpeaenvuTb No UBeTy U BUAY NNaMeHu:
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B NapoBoii ¢ase ra3 cropaeT CBETAO-XeNTbiM nname-
HeM, C BonbLIOA CKOPOCTHIO UCTEYEHUA C XapaKTEPHLIM CBU-
CTAWUM LYMOM;

B Xxunakoii dase nnamsa SpKo-opaHxesoe C BbliaeNneHuem
caxwu;

B NApOXMAKOCTHOW ¢dase ropeHwne npoucxoaurt ¢ ne-
PUOAVHECKN MEHSIIOWENCs BbICOTOW NaMeHN.

Pasmepbl n ¢popma dakena onpesensioTca xapakrepoM
NOBPEXAEeHUA: N3 OTBEPCTUIA KPYroBOi OPMbl - KOMAIAKTHBLIO
CTPYW, U3 WeneBbix OTBEPCTUIA - pacrbiieHHbie CTPpyu. [iMHa
nnaMeHn B 3aBMCUMOCTU OT pacxofa Mpoaykra Ha asapuii-
HOM y4acTke MoxeT 6biTb paccuuraHa Nno meroamke, Npuee-
LEHHOW 8 npunoxeHuu. Ona onepaTUBHOW OUEHKM pacxoaa
CYI no gnuHe nnamenn PTI MOXeT ucnonb3osath AaHHbie,
npuBeaeHHbie B Tabauue 3.4 [6].

Ta6bavwya 3.4
3aBMCUMOCTD ANUHLI NNaMeHu OT pacxona rasa

Bua cTpyun Pacxop, CYT, kr - C-1, Npu AnuHe daxena NNaMeHu, M

2 3 5 10|15 20| 25| 30| 35140} 50| 55
KomnaxT- -1 -1]0,t]0, [1,0]2,0]3,0[(50]7,0]10] 16]-20
Hasi 4

Pacnuinew- [0,5(1,0(2,0[7,5[14]20|30(40[55] - | - | -
Hast

BbicoTa niiaMeHu Npu ropeHun pasUBLLIerOCA CXMXEH-
Horo rasa 8 2 - 2,5 pasa 6onbuwe cpeagHero guamerpa nno-
waau ropenms. Mpu ropeHnu npoaykra hog cnoem weGHs
8bICOTA NNaMeHun He 3aBUCUT OT NMOLWAAN MOPEeHUA M He npe-
BbiwaeT 0,5 - 0,7 m.

3Hana pacxoa ucrekalwero Heropswero rasa, PTI mo-
XKET TakKe OPUEHTUPQBOYHO OUEHUTL Pa3Mepbl 30HLI 3araso-
BAHHOCTWU NO AaHHLIM, NpeacTasneHHbiM B Tabn. 3.5 [7].

O6bexThl xpaHeHus u nepepabotku CYI B obsizatenn-
HOM NOPRAAKE KOMMASKTYIOTCH MepPBUYHLIMU CpeacTBamMu Ty-
weHna. B OCHOBHOM 3TO NOPOWKOBbIe OrHeTywurenu OM-10
n OM-100. NopowkoBLie OrHeTywuTenn moryr obecneuutb
nMKBMAAUWIo ropeHnsa npu ucrededun CYI ¢ pacxogamu w
nnowansMv NPoNnMBea, ykasaHHbiMu 8 Tabn. 3.6.
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Ta6nunya 3.5
OpMEOHTHUPOBOMHLIC PAa3Mepbl 30HbI 3ara3oBaHHOCTH
No HanpasNeHMIo BeTpa

Pacxon rasa, m"“a 30HbI, M, NPX CKOPOCTHU BETpa, M - C
— 0,5 1.0 5,0 10,0
0,5 40 30 10 10
1 55 40 20 15
2 75 55 25 17
3 100 75 30 20
4 120 80 35 25
5 130 90 40 28
6 140 100 45 30
7 150 110 48 34
8 160 120 50 37
9 170 125 53 39
10 180 130 85 40
11 190 140 60 42
12 200 150 65 46
13 205 155 67 48
14 210 160 69 49
15 220 165 70 50
16 230 170 72 51
17 240 175 74 52
18 250 180 76 53
19 255 180 78 54
20 260 180 80 55

Npumevanune. [onepeyHbiii paamep 30HL 3ara3oBaHHOCTH
(NepnexsAnKYNAPHO HaNpPasnexunio seTpa) MoxeT 6biTb NPUHAT paBHLIM 30 % oT
ANMUHBE 30HBI 3ara30BaHHOCTH.

Ta6nuvuya 3.6

Napamerpm 06nacTM NPUMEHEHUR NOPOLUKOBLIX OrHeTywuTe-
nei npyu Tyuiexnn CYT

Mapxa Pacxon CTDY:I rasa, Mnowans nponuea, M2
orHeTywurens Kr-c
YUCTOro noA webHem
on-10 [0 0,4 no 2,5 no 6
Oon-100 no 1,2 no 7,5 o 18
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Mpv Gonee sbicokom pacxoae rasa (Ao 10 kr - ¢') Heo6xo-
[OMMO NMOAABaTL CTPYIO MOPOLLKA C PacxoaoM He meHee 40 kr - ¢,
Takoi pacxop, Moryt obecneunTb TONbKO aBToMoO6GuNU no-
POLLKOBOrO UM KOMBUHUPOBAHHOIMO TYLLUEHUS, C MPUMEHEHN-
eM cneaylowen TakTUKN TYLLUEHUS.

Tywenne dakena nposoguTcs Hanbonee addeKTMBHONK va-
CTbiO CTPYY (ON8 pyqHOro creona 4 - 5 m, nadetHoro - 13 - 16 M),
C HaBETPEHHOW CTOPOHbI, T.K. 6OKOBOW BeTep cokpallaeT OJIMHy
CTPpyW, CHOCSl ee B CTOPOHy. [MonHblid oxBat ¢dakena NOPOLLKO-
BbiM 06Gnakom HeoGsisateneH. CTpys nNopoLuka nogaercs Ha oT-
BepcTue, OTKyAa MCTeKaeT ras, U MoCTeneHHO nepemMeLlaeTcs
No HanpaeneHmio ¢dakena A0 ero NOMHOro OTpbiBa. TyweHue
obecneynBaeTcs, eCNiM CeyeHne CTPyM MNOPOLLKA MNpeBbiluaeT
ceyeHune cpepHen Yactu ¢dakena. Paken, HanpasBNeHHbI BBEpX,
xapakrepuayetcs 6onee CMoXHbiM YCNOBUEM TYLLIEHWUst NO CpaB-
HEeHUIO C ¢akenoMm, HanpasneHHbIM BHU3 WM MO FOPU3OHTaNMN.
Mopaya nopolwka Ha TylleHWe HAKNOHHLIX CTPYW rasa MOoXeT
NPOU3BOAUTLCA C MNPOTUBOMONIOXKHOW CTOPOHbI UCTEYEeHUS, HO
NpY 3TOM HEO6GXOAMMO YYUTLIBATL HanNpPaBNeHUEe U Cuniy BeTpa.
Hanbonblunii addexT TylweHUa nnaMeHn AOCTUraeTca Npu of-
HOBpeMeHHOi paborte ABYX PY4HbIX WNU NadeTHbIX CTBOJMIOB
C onMTUMAanbHbIM YoM B rnade 50 - 60°. TywueHWe Ha BbICOTe Ao
12 M NponsBOOMTCA py4HbIMK cTBONamu, Ao 30 M - nadetHbiMum,
Ha elle 60NbLIYIO BbICOTY CTBOMbI MOJAIOTCH C MOMOLLLIO NIECTHUL,
WM noabLEMHUKOB. Ha npakTuke cebs XOpPOLLIO 3apekoMeHOOBanNo
TywieHue ¢ ucnonssosaHuem Al n AJl. Ha AJ1 BMeCTo CTaupmoHapHoOro
nacdeTHOro CTBaNa KPernuTea LWeNeBsoi pacnblmrenb. JaHHbii crocod
3HauTensHo 6esonacHee U addekTueHee, YeM nogaqa yepes na-
¢eTHbit cTBON.

Ecnn ropawun ¢daken nepen TyweHWEM OpoOLIaeTCcA
pacnbUieHHbIMKW CTPYSMUM BOAbl, TO MNPU MNogadYe Nopouwka
OpOLleHue NpekpawaeTcs, a CTpyu HanpaBnsiOTCA B CTOPOHY,
yTO06bl HE AOMNYCTUTH CONPUKOCHOBEHWSI BOAbLI C NOPOLUKOM.
Mocne OKOH4YaHUA TyweHUA OQHOBPEMEHHO C OTLe3nOoM aB-
TOMOGMNA MNOPOWKOBOrO TYLIEHUR OpOLUeHWe aBapPUItHOro
y4yacTka BO306HOBNsieTcst ANA OXNnaXaeHus o6opyaoBaHUs,
KOHCTPYKUMA, a Takke AN NUKBUAALUMM OCTaTOYHbLIX O4aros
ropeHus U TNeHus TBepabix Marepuanos.
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Tywenue nponuea CYI npovn3BopaT OrHeTyLsamMm no-
POLUKOM C HABETPEHHOW CTOPOHLI, HaYMHAA Noaayy MNopoLlKa
Ha 6NMXHUIA KpaA NPONMBa C PacCTOSHUA ANA PY4HbIX CTBO-
nos 4 - 5 M, nadetHbix 13 - 16 M 1 nNop yrnom K 3epkany
xuakoctn 15 - 20°.

Mpu TyweHun noxapor CYI Tpebyemblii pacxon oAbl
MoxeT pocturate 300 n - ¢!, MoaToMy Hapsay ¢ NPOTUBONO-
XApHbLIM BOAONPOBOAOM HeoOXoaMMO npegycMartpusaTb WUC-
nonbL30BaHuWe Bcex 6AnXalLuMx UCKYCCTBEHHbIX U NPUPOAHBLIX
BOAOEMOB, BOAONPOBOAA 6Gnmxawnx O6GBLEKTOB W XWNbIX
KkBapTanos. [ns noaayn BoAbl 3afeNCTBYIOTCA NOXapHble aB-
TOHACOCHble CTaHUUM U pykasHble aBToMoOunu. OpHoBpe-
MEHHO peLuaeTcs BONpPOC OTBOAA BOAbI, KOTOPAsi MOXET cKa-
NAMBATbLCA B 30HE noxapa.

4. TEXHUKA BESOMNACHOCTHU

Mpu noxapax, cBa3aHHbIX ¢ ropeHuem CYI, ocobeHHO
npy UX XpaHeHUM Noa AaBNeHUEeM, NpaKTU4ecku Bceraa cy-
LWEeCTBYeT OMaCHOCTbL PaspbiBa eMKOCTe, KOMMYHUKaUuA v
BCNOMOraTenbHOro TexHoNnorn4eckoro o6opyaoBsaHus, conpo-
BoXzawerocs BbIGPOCOM GonbluMx 06LEMOB ropswero ra-
3a, B3pbiBaMu ("xnonkaMmmn” u "BCnbilukamn™),

3710 npoucxoauT u3-3a GbICTPOro HapacTaHWUs AABNEHUS
BHYTPU YKa3aHHbIX €MKOCTei U KOMMYHUKaUUA B pesynbtare uX
Harpesa (NpegoxpaHUTeNbHas apMartypa He Bceraa No3BonsieT
"CTpaBuUTb” ero B atMocdepy U Ha daken), a TaKxke norepu
MPOYHOCTU (MO 3TOIX Xe MPUYNHE) MeTaUIMHeCKUX MNOBEpPXHO-
CTeid, OrpaHU4MBAIoWMX MAPOXMAKOCTHOE MNPOCTPaHCTBO. He-
peaxo B pesynkTare BO3AeMCTBUS MIaMeHn U BOAAHOIO opotue-
HUS TEPSIOT NPOYHOCTL ONOPHBLIE KOHCTPYKLMKM, HA KOTOPLIX
MOHTUPYIOTCS pe3epByapbl U KOMMYHUKALKN, YTO Takke MoxeT
npusecTn k paedopmaumm M pasrepMeTusauuu nocneaHux,
C BLITEKAIOWMMIY OTCIOAA NOCASACTBUSAMMN.

Bce ato TpebyeT yaensaTb ocoboe sBHMMaHue obecneye-
Hui0 6e30nacHOCTU Niogei, yyacTeylowmx B NMKBUAALIMN NO-
Xapa v asapuu.

PTAN, wrab noXxapoTyweHUs U NULOo, Ha3HAYEHHOe OT-
BETCTBEHHbIM 32 TeXHWKy 6e30nacHOCTN, AONXHbI COBMECTHO
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C TeXHUYEeCKUM MepCoHasIOM 00bekTa NMPUHATL BCE BO3MOX-
Hble Mepbl K cOpocy ("cTpasiMBaHUIo”) RABNEHNUS B @MKOCTSAX
M TexHonorndeckom ob6opynoBaHWKU, OKA3aBLUUXCA B 30HE
Tennosoro Bo3fencrsnsa, obecnevyeHnio 6e30nNacHoOro oceo-
60XAeHNA UX OT NPOAYyKTa, BbIMONHEHUIO APYrMX Mep, npeay-
CMOTPEHHbIX NNAaHOM NMKBUAAUUM aBapuu U OnNepaTUBHbLIM
nnaHaMm NoXapoTyLUeHUs.

Mpu yrpase B3phLiBa €MKOCTEW NIOAU CBOEBPEMEHHO Bbl-
BOOSITCA Ha 6e3zonacHoe paccrosHue (He meHee 100 m). Ha Ta-
KUX Moxapax LenecoobpasHee UCNONb30BaTh NadeTHLIe CTBO-
Nbl, CTAUNOHAPHLIE CUCTEMbI OPOLLISHUS.

BaxHoe 3HaueHue NO/MKHO NPUAABATLCA 3aLUTE NIUHHO-
ro cocrasa nogpasgenexnui IMMC:

OT TEeNNOBOro U3Ny4eHUs NNAMEHH;

OT OTPaABAEHWUS TOKCUYHbIMW ra3amu U NPOAYKTAMWU ro-
PEHUA OPraHOB AbIXaHUN U KOXHOro NOKPOBa NPU BHE3aNHOM
Bbl6poce rasa;

OT WyMa Npy rOPeHUU BbIXOASLLIEro NoA AABNEHUEM rasa.

TennoBO NOTOK 3aBUCUT OT TeMnepaTypbl NAAMEHWU,
BMaa Crpyn ¢GoOHTaHa, COCTasa ropsuero Bewecrsa, pac-
cToaHuA A0 dakena NnamMeHyu, pPacrnonoXxeHus NnaMeHn Han
YPOBHEM 3eMNu, HanpaBfeHna u ckopocTn setpa. OH MoxeT
6biTb paccyuTal NCe Metoaukam, NPUBEAEGHHLIM B NPUNOXe-
Hun. [AnAa onepaTuBHOW OLEHKU AOMNYCKaeTCA UCMONb30OBaHWUE
RaHHLIX Tabn. 4.1 - 4.2,

Heszasucumo ot nnowaau ropenus CYI noa cnoem
webHA, Ha PacCTORHUM 5 M OT Kpaa pa3nuea UHTEHCUBHOCTb
TennoBOro NOToKa He npesbilwaer 4,2 KBt - m-2,

Llenecoo6pa3Ho NOCTOAHHO 3aMepsiTe MIOTHOCTL Tenno-
BOMO MOTOKA, YYUTLIBAR XapakTep ero BO3AeNCTBUR HA NMYHDBIA
cocras (Tabn. 4.3).

MNOTHOCTL TENNOBOro MOTOKA YMeHbLUAeTCs B 2 pasa
npy noaade pacnbifieHHbIX BOAAHLIX CTPYH B daken nnaMmeHu
¥ B 3 pada C NOMOLLBIO BOARHLIX 3aBEC, YCTaHABANBAGMbIX CO
CTOPOHbI 3altuiuaeMoro obvekra Ha paccrosHum 1,5 M oT
dpoHTa NnaMeHu.
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Tabnuya 4.3

TpeGyeman 3auumra u ponycruMmoe BpeMs npebuiBaHus moaein
B 30HE TENNOBOH paauaumMm

MnoTHoCT (o] CreneHb TennoBoro
Tennoaorg ﬁpzmﬂr":gg? TpeGyemasi 3aMTa | gosnejictaun Ha Hesa-
noToka, GbiBaHuS, niope# LMLLIBHHYIO KOXY Y4eNo-
kBT - M2 MUH Beka
3,0 He orpanun- | bes 3awmsl Bonesble ougywweHNUs
YyuBaeTcs OTCYTCTBYIOT
4,2 He orpanu- | B 6oeBoin onexae | HenepeHocumble 60-
YMBaAOTCA | W KacKax c 3aWmT- | NeBble  owyLeHUs
HbiM CTOKJIOM yepes 20 ¢
7.0 5 B 6oesoi oaexne | HenepeHocmbie 60-
¥ Kackax ¢ 3aumT- | nesBble  OLyLLSHUR,
HbIM CTEKNOM BO3HMKAIOLLNE MIHO-
BOHHO
8,5 5 B 6oeBoir opexae, | Oxorn yepes 20 ¢
CMO4YSHHOW BOOOWN,
M Kackax ¢ 3awmT-
HbiM CTEKJIOM
10,5 5 To xe, Ho noa|MrHoseHHbIe oXxorn
3aWLmTONn  pacrbi-
NeHHLIX CTPYW Boak!
WM BOASHbLIX 3aBEC
14,0 5 B Tennootpaxa- | MrHoBeHHbi® 0Xorm
TeNbHLIX  KOCTIO-
Max nop 3awuToi
BOASIHbIX cTpyih
unu 3aBec
85,0 1 To xe, Ho co cpea- | JleTanbHbiA UCXoA,
CTBaMM  MHAOUBM-

AyanbHon 3amTsl

KomMnnekcHasa 3awmra MoXeT ObiTh o6ecneyeHa TONLKO
C ncnonb3osaHnem Habopa pas3nuyHbIX BUAOB crneuoaexasl, a
TakXke CpPeacTs 3alinTbli PYK, HOM, FONOBLI, OPraHOB AbIXaHWUA,
Ucrnonb3yeMelX B KOMMNeKre co cneuoaexnaoin. Haumbonee
npueMnemMsiMn 3alWmUTHLBIMU CPeACTBaMU U3 pa3paboTaHHbIX B
HacTosLLee BpeMs ABNAIOTCA:

6oeBan ogexaa ANf HAYaNLCTBYIOWlEro U pPsAOBOro CO-
CcTaBa NnoXxapHoi oxpaHbt (TY17-08-249-86);
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6oeBas ofexaa MOXapHbLIX ANA CeBepHbIX PeruoHoB
(TY17-08-328-91);

KOMNNeKT tennooTpaxatensHbit (TOK) ans noxapHbIX
(TY17-08-289-89);

koMmnnekT TennosawmtHOW (TK-800) opexabl ana no-
XapHbix (TY17-08-232-85);

nepyaTtku Tpexnanbie cneuvanbHblie AN  MoXapHbLIX
(TY17-08-283-89);

canoru pe3nHoBbLIe ¢dopmoBble TepMOoCTOoKue
(TY38-106426-85).

Tabannya 4.4

AonycTuman npoaomxmuTenbHocTL pabornl B TOK

MHTEeHCUBHOCTbL TENNOBOro MOTOKA, ﬁpTAonquenbuoch paboThi, MUH
kBT - M2
7 16
10,5 12
14 8
18 6

KoMmnnekt TennooTpaxaTenbHbii Ana noxapHbix (TOK)
obecneunBaer 3awmTy OT Bo3pelictens WUK-uanyyeHua no-
BEPXHOCTHOW MIOTHOCTBLIO A0 18 kBT - M2 u TeMmnepatypbi
okpyxaiouweit cpeabl no 200 °C B TeyeHve 8 MuH. B komnnekT
BXOAAT KypTKa C LeHTpanbHO 60pPTOBOWA 3aCTEXKOW Ha Kapa-
61Hax-3acTexkax U C OTCeKOM AN U30NUPYIOLLUX AbixaTenb-
Hbix annaparvos (KWUM-8, AUP-317, ACB-2 u gp.), otcrern-
BAIOWMIACA KaniOWOH C WAMIOMUHATOPOM U3 OPraHM4eckoro
CTeKNa, 3aKpbLiTOro NOAMaMUAHOW NNEHKOW Xentoro upeTta
ANs 3alynThl rNa3 OT CBETOBOW paguauuy; RONyKOMOBUHE30H
Ha Gpetensx, 6axunbl ANA 3aWUTLI HOr U Tpexnanblie nep4ar-
KM C kparamu. MNoaowsbl 6axun ¥ NagoHHAA 4acTs Nep4aTok
WU3roTaBnuBaeTCa U3 Crvnka.

Komnnekt TK-800 npepHa3HavyeH gna 3awmTet pabo-
Taolwero Npu TeMnepatype okpyxawuwei cpeabl 200 °C -
8 TeyeHue 16 muH, npu Temneparype 800 °C - 40 c. fonyc-
KAeTCH KPATKOBPEMEHHbLI KOHTAKT C OTKPbLITbIM MaMEHEeM.
B komnnekt TK-800 BXoAAaT KOMOWMHE30H, pyKaBuubl, Kanio-
WOH C WUIIOMUHATOPOM (COCTaB UNNIOMUHATOpPa - TepMo-
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croiikoe crekno JIK-5, opraHuyeckoe CTekno, nonvaMuaHas
nnexka), 6axunbl. Bce cOCTaBHbI@ 4acCTU KOCTIOMA WMEIOT
CbEeMHbIe Yexnbl, NO3BONAIOLME UCNONBL3OBATL UX MHOTOKPATHO.
B kayecrtBe TEruiIoM3ONATOpPa MCNONL3YIOTCA MGO LePCTAHOR
BaTWH, N0 LWepcTaHoW BoWnok ATUM-9. Macca komnnexra
TK-800 cocrasnser 18 kr.

Bca akmnupoBka NMYHOMO COCTaBa LO/DKHA CTPOro COOTBOT-
CTBROBaTL TPeGoBaHvaM BOEBOro yCcTaBa MOXapHOW oxpaHbl v Mpa-
BUNaMm Mo oxpaHe Tpyaa 8 noapasaeneHusx IMC MBL Poccun.

Ana kpaTkoBpPeMeHHbIX paboT B 30H8 C UHTEHCUBHOCTLIO
TennoBOro UanyyeHus, ykasaHHoh B Tabn. 4.4, cnepyer npu-
MEeHATbL TernsooTpaxarenbHbie koMnnextel (TOK), noka He
6yneT AOCTUrHYTa BO3MOXHOCTb NpebbiBaHUs nopeik B 30He
BbICOKMX TeMnepaTyp B TeyeHue 1 - 1,5 4, [ina 6ecnepeboii-
Holt pabotsl LenecoobpasHo pa3buTb NNYHLIA COCTaB Ha He-
CKONbKO rpynn C Noo4epeagHon 3aMeHOW UX B 30He BbLICOKUX
Temneparyp.

BeoauTe nioaeit B Takyro 30HY CHavana cnegyet Ha 10 -
15 MuH.

Nocne orabixa BpemMs NpebbiBaHUA B HON yBenuuvBaeT-
cs no rpaduky, npeacrasneHHoMy 8 Taén. 4.5.

Ta6nnya 4.5

PexomeHAyeMoe BpeMs OTALIXA B 3aBUCHMOCTH
OT NPO/CIMKUTONLHOCTH PAGOTM

NpoaonXuTenLHocTb PaGoThi, MUH MpogonxuTenbHOCTL OTALIXA, MUH
15 10
30 15
45 20
60 30
75 40
90 60

NMiopeir, pabGoTalolwmx B HENoCpeaACTBEHHOW 61mM3oCcTU oT
OTKPbITOrO OrHA, OXNAXAAeT rpynna CTBONLWIMKOB, KOTOpPaa Ha-
XO0AUTCA Aanblie OT o4ara noxapa Ha AfiMHy CTPyu, UX B CBOIO
ouepenb, Npu Heo6XOAMMOCTM, OpowiaeT Apyraa rpynna
CTBOSILLUMKOB, T. €, OCYLLIECTBNSETCH 3LeNOHMPOBAHHANA 3aLLMTa,
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Mpu 3aTakHOM noxape Heo6xoaMMO OpraHu3oBaTbh
NYHKTbI C NUTLEBOK BOAOW, 060rpPeBsoM, a 3UMON — C 3aMEHON
MOKpPOW oaexabl.

MoMumMmo cCpeacTs UHAUBUAYANLHOW 3alUTbl LLUPOKO
MCNONbL3YIOTCA CPEeACTBA KONNEKTUBHON 3aluuThl - 3KpaHbl,
WUPMBI U T. M.

Cpencrsa KONNEKTUBHOM 3aumTbl NPeACTaBNsioT Co6oi
MEeTaNNUYECKUA KapKac C YKpervieHHbLIMA Ha HEM alloOMUHUEBbI-
MU NTUCTaMU, C BbiPE@3aHHLIMWU B HUX CMOTPOBLIMU OTBEPCTUAMM.
Kak npasuno, MarotaBnMBaIOTCA OHM 6e3 KakoW-M6o TexHu4e-
CKO AOKYMEHTALUU U OT/INYAIOTCA TONbKO pasMepamu,

OHn obecneuynBaloT 3aWMTy nioaeit U TexHWku OT BOS3-
AeUCTBUS TENNOBbLIX NOTOKOB, NO3BOARKIOT NPOBOAUTL PaboThbi
86n13u oyara noxapa. OgHako BCe OHWM UMEIOT Psia CylecT-
BEHHbIX HEOCTaTKOB:

ncnosib3yeMble 3aluUTHbie 3KPaHbl U LIMPMbl ABAKIOTCSA
nm6o Hepa36bopHbiMKU, NMGO cOopka U AEeMOHTaX WX conps-
XEHbl CO 3HAYUTENbHLIMU TPYAOBbLIMWA 3aTparaMh U UCMONb-
30BaHUEM CNEeLanbHOro UHCTPYMEHTA;

Gonblwan macca u rabaputHbie pa3mepbl 3aTPYAHSIOT TPaHC-
NOPTUPOBKY UX K MECTY NOXapa U nepemMeLLieHe Ha noxape.

BHUMNO MB/A Poccun paspaboTtaH nerkuii pasbopHbIn
3aWUTHBIA 3KpPaH C W3MEHRAIWUMUCA rabapuTHbiMK pasme-
paMu n reomeTtpuyeckoin ¢opmoit. OH npeacrasnseT cobow
Kapkac u3 anioMMHueBoro npoduns ¢ HaTAHYTON Ha Hero me-
TaNnNM3npoOBaHHOK KPEeMHE3eMHOW TKaHblO C BbLICOKOW cTene-
HbIO OTPaXeHWs TEennoBOro noToka u3nydyeHusa (Ao 90%).
MpeaycMOTPeHbl CMOTPORBLIE OTBEPCTUSA, 3aKPbiThie OpraHu-
4eCKUM CTeKNIOM C nonuamuaHoun nnexdkon. UMelorca cneuu-
anbHble OTCEeKN C BHYTPEHHEW CTOPOHbI AN pasMelleHus He-
06X0AUMbIX UHCTPYMEHTOB 1 annaparTypbl.

Cobupaetcs u paszbupaerca 3kpaH B TeyeHne He 6onee
5 MuH 6e3 ncnonb3oBaHUa Kakoro-nubo MHCTpymeHTa. B co-
6PaHHOM COCTOSIHUW OH XPAHUTCA B CneunanbHoM 4exne.
Macca skpaHa He 6onee 15 kr, 3awmwiaeman nnowans 6 m2,

Ana 3aWnThl OPraHoB AbIXaHWS SIMYHOrO COCcTasa Npwv
pa6oTe B 30HE NoXapa, a Takxe B Mectax BO3MOXHOIo CKOr-
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neHwsi ra3oo6pa3sHbix BEWECTB U NPOAYKTOB MX FOPEHUs Npu-
MEHSIOTCA U3oNUpyioume NPOTUBOrasbl.

KoHTpone 3a cob6noneHneM npasBusl OxpaHbl Tpyaa
OCyLUeCTBAAET cneuuanbHo HasHayeHHoe PTIM nuuo.

5. PACHET CuN U CPEACTB

PacyeTt cun n CpeACTB CBOAUTCSH K ONpeaeneHvio pac-
XOROB CPEeACTB TYWIEeHUS Ha TennoByio 3aluMTy annaparos,
CTPOUTENbHLIX KOHCTPYKUWA 1 TylleHWe noxapa, Konu4ecTsa
onepaTtuBHbIX NoApasaeneHui Ana noaayYn CpeacTs TYLUEHUS,
KONV4eCcTBa OCHOBHOW U CNEeLUaNIbHOW TEXHUKM.

TpeGyemble pacxoAabl BOALI U NEHbl HA TENNOBYIO 3alu-
Ty TexHonorm4yeckoro o6opynoBaHus, CTPOUTENIbHbIX KOHCT-
PYKUUA onpenensioTcs no ¢opmyne

n
Qs =317 87, (5.1)
i=1

roe Qs -Tpebyemblii pacxop OrHeTyllaulero sewtecrsa Ha Te-
nNNoByl0 3awmTy o6opynosanus, n - cl; I;3 - WHTEHCUBHOCTb
NoaaYy OrHeTywallero BewecTsa Ha TennoBYlO 3alMTy Kax-
[oro annapata (o6vekra), n - ¢! M2 , NPUHMMAETCA B COOT-
BETCTBUM C Tabn. 5.1; S - nnowans sawvaeMoi nosepx-
HOCTK annapaTta (o6bekTa), M2,

Ta6bnmnua 5.1

WHTEHCMBHOCTL NOAAUM OTHE auero seuwecrsa
Ha TeNnoOBYyI0 3aIMTY annapara (00bexrTa) C NOMOLULIO

NepeABXHLIX CPEACTB
NHTeHCcHBHOCTL NOAA-
OrxeTylwaime Bewecrsa 4M BOAB U NEHI,
n . 0‘1. M’z

KoMnakTHble BOAAHbLI® CTPYM U3 Py4HbIX U Na-

deTHbIX CTBONIOB 0,5
PacnbiNieHHbie BOAAHBIS CTPYU M3 PYHHBIX

cTonos tuna PCN-70, PCN-50 0,3

PacribinexHbie BOAAHbBI® CTPYWU U3 pachbl-
nurtenei TypbuHHOro TMNA W BO3AQYLUHO-
MexaHunyeckas neHa (no pacrsopy) 0,2

MpuMeyaHue. VHTBHCUBHOCTL NOAAYM OrHeTYLLAWMX BELUIeCTB
ANA TENNOBOW 3alMUThi COCEAHErc o60pyAOBaHUA YMEHbLLAETCA B 2 pa3a.
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Pacxon pacTsopa neHoobpasoBaTens AnA  TyweHus
npoaykTa, PasnMBLUErocsa Ha Tepputopuu ob6bekTa u Haxo-
AsUEroca B annaparax, onpejensercs no ¢bopmyne
Qmr=1I -5y, (5.2)
roe Qpr - Tpebyemblit pacxon pacrtsopa neHoo6pasosartens,
n - c; ;- Tpebyemas UHTeHCMBHOCTL NOAAYM NeHbl (MO PacTeopy),
n- c" M2, NnpuHMMaeTcs no Taén. 5.2 S; - pacueTHas nno-
wanb Tywenusi, M2, NPUHAMAaeTCR 3a BbIMETOM Y4acTKoB, 3a-
WMLLAEMbIX CTaLMOHaPHBIMU CUCTEMAMU NEHHOMo TYLUEHUS.

Pacxoq nNopoLuka Ha Tywexue ropsiweit ctpym CYI on-
pegensercs no ¢opmyne
Qr=1I-W, (5.3)
rae Qn - TPebyeMbiii pacxon nopowka, kr - ¢'1; /,- UHTeHcus-
HOCTb MOAAYM MOPOLLKA, KI - K 1(npoaykra), NpuHMMaeTcs no
Tabn. 5.2; W - pacxon npoaykTa, kr - ¢,

Pacxop, nopouska Ha Tywenue ropetus CYIN Ha ceobop-
HOW NOBEPXHOCTWU onpepenseTcs no ¢opmyne (5.2), B KOTO-
pon B KayecTtse BennuyuHbl /; cnepyet 6paTth WHT@HCUMBHOCTL
noaauyn nopowka us tabn. 5.2,

O6wmiA pacxopn, BOAL! HA TENNOBYID 3auuTy oBopyaosa-
HURA, CTPOUTENbHbLIX KOHCTPYKUMA YU Ha TyweHue noxapa on-
pegensieTcs no ¢opmyne

Q8% = Qg + Qg - (5.4)
O6wmin pacxoq pacTsopa neHoobpasosaTens Ha Tenno-

BYIO 3aLUMTY U TYLIEHNe BbIMMCARETCS no dopmyne

QR = Qg +Qppy - (5.5)

Ucxopa n3 obulero pacxoaa BeuwecTs NOXapoTyLLeHUS,
onpeRenseTCca KONUYeCTBO OrnepaTUBHbIX OTAeneHwih Ansa no-
Aavn BOAblI UK NeHbl C NOMOLLLIO COOTHOWeHUA

NS = QB‘"’ (5.6)
Qo
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roe Qg?,‘#- o6wwit pacxop 8OAbI MNK MEHbl Ha TylleHue U

sawmTy o6wexTa, N1 - ¢!, Qp - pacxon BOAbI UMW MEHbl, KOTO-

Pbiti MOXET NOAATH OAHO ONepaTuBHOe oTaenewne, n - cl,
OnpepensieM 3anac NeHoo6pasyioumx BeLwecTs:

Wno =K-C-(Q, -t +Q_ ), (5.7)

rone Wro - xonuyecTtBo neHogbpasosarens Ha 3almTy u Ty-
weHune obvekrta, n; K - koadpduumenT sanaca, npuHumaeTcsa
paBHbIM 3; C - KOHUEHTpauus pactsopa neHoobpasosartens,

%; Qzp, Qrp - Pacxoa neHbl (N0 PacTBOpy) Ha 3awmMTy U

TyweHune obvekTa, n - ¢!, 7,7, - pac4yeTHoe BpeMs Tylue-
HUS U 3alUTLl 060pYyAOBaHUA, C, MPUHUMAETCA B 33aBUCUMO-
CTW OT KOHKPeTHOIi 06CTaHOBKW Ha noxape.

KonuyecTtso aBTOMOOGUMIEN MOPOWKOBOr0O TYLUEeHUA On-
penenseTcs cnelylowmM o6pas3om:
DN] TYLUeHUA CTPyuU rasa

Gr

Gan'’

roe Gr - pacxopa rasa npu CTPYWHOM WCTedeHuwn, kr - c',

npuHuMmaeTca nNo 1aén. 3.4; Gan- NpepensHulit pacxopq, rasa,

NOTYLWEHHbI ogHum AT, kr - ¢!, npuHumaetca no Taén. 5.3;
ANA TYLWeHMS NPONBa CXUXEHHOro rasa

Nan = (5.8)

S,
Nag = =, (5.9)
San
roe Sr - nnowafb noxapa, M2; Sap - NpegenbHas NNoWanb
ropeuus nponusa CYI, nortyweHHaa ogHum All, mM2. NpuHu-
maetcsa no taén. 5.3.



Ta6anya 5.2

MUHTEHCHMBHOCTL NORAYM OrHETYWAWMX BewecTs Ana rywenus CYT, nponuswerocs
na o6bvexre u ucrexalouero u3 annapara

MHTEHCMBHOCTb NOAAYN CPBACTB TYLIEHWUR
XapaKktep ropexus BoapywHo-
mexaHu4eckan neHa PacnbifneHHas Nopowok XnafoHul
cpefHen KpaTHOCTH sopa
(no pacTeopy)

CYr, noa cnoem 1,0n.-cV M2 |50n-ct1 m2 - -
rpasus
CYr, Ha csoBoaHon 1,0n-c1 m2 - 1,0kr - c1-m2 -
NOBEPXHOCTHN
KomnakTHas crTpys - 35n k! 4,0 kr - krt 4,5 kr- kr-1
Cyr
PacnbinenHas - 3,5n -kt 4,0 kr- kr-1 4,5 kr- kr-1
crpys CYIr

1214
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Ta6bnumya 5.3
lMpeaenbHLIl pacxof CXMXEHHOro rasa u npeaensHas
nnouwaabL NPONMBa, KOTOPLIE TYWATCH OAHUM

asToMoGunem
Npenenvhui | NPeaens-
Mapka Cpencrsa nopayu pacxon xma. M:an
s wans.
asToMo6uns nopowka :rra:::a‘ nponwea,
M2
Al1-3 (130) 148 | NadeTHuir cTBON 5 20
¢ pacxogom 20 kr - ¢!
[Ba py4HbIX cTBONA 0,6 7
C CYMMapHbIM pacxo-
pom 2,4 kr - ¢l
OpavH py4Hoi cTeON 0,3 3,5
¢ pacxogom 1,2 kr - ¢-1
AMN-3 (130) 148 A | NadeTHuiA cTBON 10,0 40
¢ pacxogom 40 xr - ¢!
JlBa pyyHbiX cTBONA 1,8 20
€ CyMMapHbIM pacxo-
aom 7,0 kr - ¢-1
OpuH py4Hon cTeoNn 0,9 10
¢ pacxoaom 3,5 kr - ¢!
Al-4 (43105) 222 | NadeTHuir cTBON 20,0 40
¢ pacxonom 80 kr - ¢!
[Ba py4HbiX cTBONA 2,2 25
C CYMMapHbIM pacxo-
aom 9,0 kr - ¢-1
OauvH pyuwHo#n cTBON 1,1 12,5
¢ pacxoaom 4,5 kr - ¢-1
AN-5 (53213) 196 | NladeTHui cTBON 10,0 40
¢ pacxonom 40 kr - ¢!
Ba pyyHbIX cTBONA 2,2 25
C CYMMapHbIM pacxo-
aom 9,0 kr - c-1




OkoHyaHne Tabn. 5.3

MpeaenbHbiit ”P:l;:ﬂb-
Mapka CpeacTea noaayn Pacxop, Xua.
aaromgﬁuna P ropoluka :r"azai- ssg"::::;
M
AN-5 (53213) 196 | OauH py4Hoi cTBON 1,1 12,5
c pacxoaom 4,5 kr - ¢!
AKT-05/05 NadeTHbi cTBON 1,1 12
(66) 207 C pacxo[om nopouwka
4 kr - ¢}
AKT- 3/2,5 NadeTHwiit cTBON 10 25
(133r4) 197 C pacxonom nopouika
30 kr-c!

MNMoTpe6HOCTH B crieunanbHOW U BCNOMOraTenbHoi Tex-
HUKe (pykasHuwie asToMo6unu, asBToMOOGUNW CBR3U KU OCBeue-
HWA, aBTONOABLEMHUKM W AOp.) YCTAaHaBNUBAIOTCA C YYETOM
KOHKPETHOI O6CTaHOBKU NOXapa, HAMYUA BbICOTHBLIX TEXHO-
SIOFMYECKUX annapaTos, YAANeHHOCTU BOROMCTOYHNKOB W APY-
rMXx yCNnoBUNA.

O6uwee KONMMYeCTBO OCHOBHbIX, CNeLuanbHbiX U BCMOMO-
raTenbHbix aBTOMO6GUNeit NPUHUMAaeTcs C y4eToM Heobxoau-
MOro pesepsa:

Nosy = K - Np, (5.10)
rne Np - pacyeTHOe KOMMHEeCTBO OCHOBHLIX, CreuuasibHbIX
U BCnoMmorarvefibHbiXx aBToMobuneir, en, K - «koadodu-

UWeHT 3anaca, NPUHUMAeTCA paBHbLIM B neTtHee Bpems 1,2,
B 3uMHee Bpems - 1,5.
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NPUJIOXEHUE

1. Metoauka onpeneneHi yaensbHoH maccw CYT,
MCNapuBLIErocs ¥3 Nponusa

Hacrosuiaa metoguka npuseneHa B pabore [8). B Hel
NoKa3aHo xopollee cornacue .NosiydaemMbiX pe3ynbLTaros
C 3KCNePUMEHTANbHBLIMU AAHHLIMW.

Ans CXMXeHHbIX yrnesoaopoaHbix rasos (CYI) npm or-
CYTCTBUWU [3HHBIX JOMYCKAOTCH PaCCYMTHIBATL YAGNLHYIO Mac-
cy napos ucnapuswerocsi CYI mgy , Kr - M2, no dbopmyne™

M [ 51.-JRe- 1yt
mcyr=$-(rg—rx)-[2-lm' ';43+—J:—B—Jt(11)

rae M - monspHas macca CYT, kr - Monb; Lycn - MONbHan Ten-
nora ucnapexnuss CYI npu HauanbHoi Temneparype CYI, T,
Ox - Monb™ ' Ty - HavyanbHas Temnepatypa marepuana Ha
NOBepPXHOCTL KOTOporo nponueaerca CYI, cOOTBeTCTBYIOLAN
pacyeTHo# Temnepatype I, K; T, - HayanbHas TemMneparypa
CYI, K; irg - kKO3dOUUMEHT TeNNONPOBOAHOCTM Marepuana,
Ha MOBEPXHOCTb KOTOpOoro nponueaertca CYI, Bt - m1 . KT,
a - addexTuBHLIN KO3GDUUNEHT TeMNepaTyponpoBOAHOCTH
Martepuana, Ha NOBePXHOCTL KoToporo nponueaetcs CYI,
paBHblid 8,4-10°8 M2. c1; t - Texywee BpemMs, C, NPUHUIMAeMOoe

paBHbLIM BpeMeHU NonHoro ucnapexuss CYr; Ae = oy yuc-
8
no PeiHonbaca; U - CKOPOCTb BO3AyWHOro NOTOKa, M - ¢,
d - xapakTtepHbii pa3mep npommsa CYI, M; v — KuHe-
MaTU4eCcKas BA3KOCTbL BO3AyXa NPU PacyeTHOW Temneparype
t,, M2. 1 ; Ay - KO3DEPUUMEHT TenNONPOBOAHOCTM BO3AYXa
Npwv pacyeTHo# Temneparype fp BT - m-1. K'1; t, - pacyeTHan
Temnepatypa, °C. B kayecrese pacyeTHO TemMnepatypbli Cne-

' dopmyna npumeHuma NpuU Temnepatype NOACTUNAIOWOA NOBEPXHOCTM OT
MuHyc 50 fo naoc 40 °C.
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AyeT NPUHUMATL MaKCUMabHO BO3MOXHYIO Temnepartypy
BO3flyxa B AAHHOW KAUMATUHECKOW 30HE WAW MaKCUMAaNbHO
BO3MOXHYIO TeMnepatypy Bo3ayxa No TeXHOROMMYeCKOMy per-
NAMEHTY C Y4eTOM BO3MOXHOIO MOBLILEHWS TeMneparypot B
aBapuUiAHOW CUTyauMu,

Npumep. OnpeaenuTs Maccy ra3oo6pasHoOro aTuneHa,
o6pa3syiowerocs npyu UCNapeHun NPoNMBa CXWXKEHHOIo 3TU-
Nnena B YCNOBUAX aBAPUAHOK pasrepMeTusauny pesepsyapa.

HaHHeie ana pacuera

N3oTepMmnyecknii pesepeyap CXWUXEHHOr0 3TuneHa
06beMOM V,,p; = 10000 m3 ycTaHoBneH B 6€TOHHOM 06Bano-
B8aHUN co CcBOGOAHOW NNOLWIAALIO Fos = 5 184 M2 N BLICOTOM
oT6oproBku Hos = 2,2 M. CTeneHb 3anonHeHWs pesepsyapa
a = 0,95.

Beop Tpy6onposBoAa NogauuM CXMXEHHOTO 3TuneHa B
pesepsyap BbINOMHEH CBepXy, a BbLIBOL, oTBOAAWeEro Tpybo-
npoBoAa - CHU3Y.

Auamerp oteBogswero Tpy6onposoga dp= 0,25 wm.
OnuHa yyactka TpyGonpoBoaa OT pe3epsyapa A0 aBTOMaTu-
YOCKOWM 3aABUXKKN, BEPOATHOCTb OTKa3da KOTOPOW MnpesBbiwaeTt
10 8 rop (1 He obecrieueHoO pe3epBUPOBaHNe €e 3NeMeHTOB),
L = 1 m. MakcManbHbiiA pacxof CXMXEHHOro aTuneHa B pe-
XUMe Bbifaun Gys = 3,1944 xr - ¢!, NINOTHOCTL CXUXKEHHOrO
aTuneHa Npu Temneparype aKcryataumm Ty = 169,58 K pyy =
= 568 xr - m3. MNNOTHOCTL ras’oco6pazHOro BTUNEHa npu
Tsx prs= 2,0204 kr - M3, MonspHas Macca CXWXeHHOro
atuneHa Mg, = 28 - 103 xr - monb'!'. MonbHas TennoTa
UCNAPEHUNA CXUXEHHOrO atuneHa Npu Ty, Lyen = 1,344 x
x 104 Ax - monb"'. TemnepaTypa 6eTOHa paBHa MakCUMANbLHO
BO3MOXHOW TemMnepatype BOo3ayxa B COOTBETCTBYIOLEA Kknun-
MaTU4eckon 3oHe T = 309 K. KoadpPuumeHT Tennonpoeoa-
HOCTU GeToHa Ag = 1,5 Bt - M . K-}, KoadpduumeHT Temnepa-
TypOnpoBoAHOCTM 6eToHa a = 8,4 - 1079 M2 . c'1. MuHumansHas
CKOPOCTb BO3AYLIHOrO NOTOKA Viin = 0 M - C'1, @ Makcumans-
HaA ANA O3AHHOW KNIMMAaTUYECKOMN 30Hbl Vma = 5 M - €1, Kune-
MaTUYeCKanR BA3KOCTb BO3AyXa vz NPU PAcYeTHOW TeMnepary-
pe Bo3Ayxa AN NaHHOW KNMMATUHECKOW 30HbI T, = 36 °C pas-
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Ha 1,64 . 105 M2 . c'. KoahpduumeHt TennonpoBOAHOCTH
BO3Ayxa Ag B MPpU I, paBeH 2,74 - 102 BT - m1. K1,
Pacyer
Mpy paspylwieHnn n30TepMmn4eckoro peaepsyapa obrem
CXMXEHHOro 8TUNeHa COCTaBMT:
2

. r-d
Voxs =°"Vups+Gxa t+ P .| =0,95-10000+
P ax 4
,3,1944.120 3, 14.0,252
568 4

Ceo6opaHbii 06beM o6GBanoeaHwua Vo = 5184 - 2,2 =
= 11404,8 M3.

Bsuay T0ro, 4to Veys < Vo, NPUMEM 3a nowans ucna-
peHus F,., cBoBogHylo nnowans o6sanosaHma Fos, PaBHYIO
5184 m2,

Torpa Macca MCnNapuBLIErOCA 3TUNEHA My, C NAoLWAaan
NPONWBa NPU CKOPOCTY BO3AYWIHOTO Motoka v = 5 m - ¢!
paccuutbiBaeTcs no ¢opmyne (1.1) n cocrasnser:

Myxs =Fucn'Mya =Fum‘%'(rd ‘Tax)x

' . A -
X[2lm ;r%+————-——5'1 ,?de 8 t]:

.1=29500,7 m°.

28.10° 3600
128. <2 =__.(309-169,5).[2.15. |22 ___ 4
1,344.10° ( 5)[ 314-84-10°
51 Jﬂ’—s-z,n.ur? .3600
164-10° = 677358 «r.

J5184

Macca My Npn v =0 M - ¢ cocrasut 529039 «r.
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2. MeTtoauka onpeaeneHus pacrekawua CYT 3a npegens
oGranosaHus Npu paspylieHWH pesepsyapa

Hacrosuwas metoauka npuseaeHa B pa6ore [9].

OTtHocuTenbHoe konuuyectso CYI Q (%), nepenusLiero-
ca 4yepes obeanoBanue BcnepcTeue OGbiICTporo (B npeaene
KBa3WMIHOBEHHOr0) paspylieHus pesepByapa 3aBUCUT OT
OTHOLWEHNA BbLICOTbI 06BanoBaHUA a kK BbicoTe ctonba CYI B
pes3epsyape h, U yKJIOHa NoACTUNAIoWein NoBepxHOCTU b.

5
a.% Puc. 2.1. 3asncu-
MOCTb OTHOCHTE/IbHO-
ro Ko/m4ecTsa XuaKko-
¢ty Q, nepenusliercs
yepe3 obsasioBaHme,
ot napametpa a/h,
npy paanndHbLIX Ha-
K/IOHax MoAcTHNa0-
wesi NoOBePXHOCTYH:

r— | 1-b=-0022-b=0;
24 93 0,5 0,7 09 alh! 3-b=02

4ot

20|

YKNOH NoACTMNAoL4eil NOBEePXHOCTU B8 PAaCCYMTLIBAIOT
no ¢opmyne

b = 4a/L, (2.1)

roe 4a - nepenasn BbiCOT NOACTUNAIOWEW NOBEPXHOCTH Y pe-
3epsyapa U o6BanoBaHusl, M; L - pacctosHue or pesepsyapa
no o6BaANOBAHUA, M.

OtHocuTensHoe konuvecteo CYI Q (%), nepenueluerocs
yepe3 obsanosaHue, onpeaensior no puc. 2.1 u 2.2. icnonb3o-
BaHue rpadmkoB gna onpeaeneHuss Q AOMYCTUMO NPU COOTHO-
LEeHUN BeNNYUH PACCTOSIHUA OT peaepByapa [0 06BaNOBaHUA K
AnameTpy peaepsyapa OT 2 1o 5.

Mpumep. OnpepennTe Maccy CXWXEHHOrO 3TUMeHa,
nepenueIerocs 4Yepe3 ob6BanoBaHWe NpU MrHOBEHHOM pa3-
PyLLEHUM HA3eMHOIo M30TepMU4eckoro pesepsyapa, pacno-
NOXEHHOro Ha pOBHOW nnoLuaake.
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JarHble gnsa pacqera

N3oTepMuyeckunii pesepeyap umeet o6vem V = 10000 m3,
CTeneHb ero 3anonHeHus xuakoin dason a = 0,95. Bbicora
pesepByapa hy = 20 M. BbicoTa obsanoBaHust @ = 6 M. Mnor-
HOCTb CXWXEHHOro 3TuneHa nNpu temMneparype 3Kcrulyarauum
Tox= 169,5 K cocTaBnsieT pox = 568 kr - m-3,

Puc. 2.2. 3asncumocTts
OTHOCUTE/IbLHOIO KOJINYe-
cTBa xvakoctu Q, nepe-
nusLevics Yepes obsano-
BaHue, oT napamertpa b,

XapaKkTepusyioLiero HaKiioH
NOACTUNAIOWeH MTOBBPXHO-
CTW, NPY Pa3aNNYHbIX OT-
Hotwuenmnsix a/hy:
1-a/h, =02 2 - ath, =03; e
3- a;h: =05 4 - afnz =0,7; -005 -003 -Q%
5-a/h, =09 6-a/h,=1,1.

0,%

Pacyert

MonHaa Macca CXMXEHHOro atuneHa B pe3epseyape papHa:
My = V.pou-a =54 - 106kr.

NapameTp a/h, = 6/20 = 0,3. Napametp b = 0. C no-
MOLWbIO puc. 2.1 (kpuBas 2) HaxoaUM OTHOCUTENbHOe KOoNwu-
yectso xugxkoctn Q, nepenuswenca yepe3 o6sanosaHue:
Q =39 %.

Macca CxXMXEHHOro 3TuneHa, nepenuBLIerocs uyepe3 06-
BaNOBaHWe NPWU MIHOBEHHOM Pa3pyLIeHUn pesepByapa, COCTaBUT

m, = (Q/100) m,= 2,11-10%«r.

3. Meroauka onpeaeneHnus MaKCUMAasnbHbIX
pa3MepoB B3PbiIBOONACHbLIX 30H
npu ucnapeuuu CYT us nponusos

B HacTosilwen metoauke uUCrnonb3OBaHbl 3aBUCUMOCTH,
npuBeaeHHble B paborve [10].

MeToa pacuyeTa 30H, OrpaHUYEHHbLIX HUXHUM KOHLIOH-
TPAUNOHHLIM NpeaenoM pacnpocTpaHeHus naamenu (HKIP)
napos CYI, o6pa3syiowmxcs Npu NCnapeHnn CXUXEHHbIX Yr-
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neBOAOPOAHLIX rA30B U3 NPONUBOB, NPUBEAEH ANA CNy4aq,
Koraa pasmepb! 30H AOCTUraioT MakCUMasibHbIX 3HAYeHUA, a
UMEHHO NPU HeNORBWXHOIA BO3AYLWWHOW cpene.

3.1. Paamepbl B3pLIBOONACHOW 30HLI NO rOpU3oHTaNu
Xuxknpr  Yuxnp W BEPTUKANU Z,xn, (M) Ana napos CYT, orpaHn-
yuBawwme obnactb KOHUEHTpauuin, npesbiwalowmx HKMNP,
BbIHUCARIOT N0 dopMynam

p 0,8 m 0,33
Xuxrp = Y werp =3,2.JE.(CH;J .(pn .r;,”) : (3.1)
P 0,8 m 0,33
2, =0,12.JK -| —H [ n ) , (3.2)
HKNp [Cm(an pn Py

rpe m, - macca napos CYI, nocTynuBwUX B OTKPbITOE NPO-
CTPAHCTBO 32 BPeMSA NONHOr0 UCNApPeHus, Kr; p, - MIOTHOCTb
napos CYI npu pac4yeTHoi Temneparype u arMocoepHOM
DasneHun, kr - M3; P, - naeneHue HachilWeHHbIx napos CYI
npu pacuyeTtHO Temnepartype t,, KMa; K - koadbduumeHt,

r
; T - NpoaonX1UTeNnbHOCTb
3600 poA

nocrynneHus napos CYIN B OTKPbITOE NPOCTPAHCTBO, C; Cyxnp -
HUXHUIA KOHL@HTPAUNOHHLIA Npeaen pacnpoCTpaHeHus nna-
MeHu CYI, % (06.).

3.2. Pagnyc Rs (M) n BbicoTy Z5 (M) 30HbI, OrpaHU4eHHOW
HKMP napos CYI, BLMUCRAIOT UCXOAA U3 3HAHEHUIA Xuep, Yimp
L]

NPUHUMAEMbIA paBHbIM K =

Mpun 3TOM Rs > Xuknp, Re > Yiuxnp ¥ Ze > Zunp.

FeomeTpuyeckn 3oHa, orpaHuyerHas HKIMP napos CVYI,
npeacrasnsietr coboit UMNMHOP C PaauycomM Rs OCHOBaHWA U
BLICOTOW hg = Zuxnp NPU BLICOTE MCTOMHUKA BLIGPOCa Napos
h < Zyxnp W he =h + Zynp NPV h 2 Zyinp, TAE h - BHICOTA UCTOM-
HWKa nocrynnexHus napos CYI™ OT ypoBHS 3eMnu, M.

3a Hayano oTcyeTa 30Hbl, orpaHuyedHon HKIMP napos,
NPUHAMAIOT BHelwHWe rabGapuTHbie pa3mepbl annapaTtos, YycC-
TAHOBOK, TPYOGONPOBOAOR U T. N.

3.3. Bo Bcex cny4asx 3HaYeHUA Xump, Yiknp W Zukp
ROMXHbI ObITb NPUHATBI He MeHee 0,3 M.
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Mpumep. OnpepenuTb pasamepbl 30HLI, OrPaHUYEHHOMN
HUXHUM  KOHUEHTPALMOHHBIM NpeaenoM pacnpocTpaHeHus
nnamedn HKMP napoB CXWXeHHOro atuneHa npu ero ucna-
PEHUU C NMOBEPXHOCTW MPONAWMBA ANs YCNOBWiA, chopmynupo-
BaHHbLIX B NpuMepe pasgena 1.

JaHHbie ans pacyera

Macca NPOJINTOrO CXWMXEeHHOro 3TuneHa B COOTBETCT-
BUM C npumepom pasaena 1 cocraenser 528039 kr. Bennun-
Ha HKNMP Cuxnp = 2,7 % (06.). laBneHne HacbiLL@HHbIX Napos
npwu Temnepartype kunewysa p, = 101,3 klMa. 3HayeHne K ana
BpemMeHn ucnapenus T = 3600 c pasHo 1,0. MnotHOCTL Napos
aTuneHa pp Npu Temneparype kunewua T, = 169,5 K cocrasnserT:

_ M, Tg _ 28,05 273,15 _ a3
Pr=Pe -7 =129 595 Tgg5 - I8 KM
roe ps - NNOTHOCTL BO3ayXa Npu Temnepatype Tg = 273,15 K
(psg = 1,29 kr - mM3); M;, Mg - MOnspHble MaccCbl 3TuUneHa
v Bo3ayxa (M, = 28,05 - Monb™!, Mg = 29,5 r - Mmonb1).
Torna no ¢dopmynam (3.1) 1 (3.2) nonyunm:

101,3\*° ( 528039 \*¥ __o.
2,7 1,98-101,3 B !

Xrkre = Yrknp = 3,21 (

0,8 0,33

101,3)" 528039 \”

= 0 1 . 1 2 . = A
Zhknp = 0,121 ( 2,7 } (1,98101,3] 29m

4. MeToauka onpeaeneHus MacCoBO CKOpPOCTM

ucreueHus CYIr us pesepsyapoB noA AaBneHUEM

u Tpy6onposoaos

HacrosAwas metoauka npueegeHa B paborte [11].

4.1. MNpn pasrepMeTM3auMn pesepsyapoB (Tpybonpo-
BoaoB) onsa xpaHenwus CYI nop AaBneHueM BO3MOXHO UCTe-
YeHue NaposoM (NpPU pasrepMmeTusauuy Bbille YPOBHA XWUA-
KOCTU) N XWOKoi (Npu pasrepMeTu3aunumn HUXe YpPOBHA XWUA-
kocTu) ¢das. CooTBETCTBEHHO cneayeT pas3nuuyaTb MacCOBbie
CKOPOCTU UCTEeYEeHUs NAapoBon n xuakoii das CYT.
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4.2. MaccoByl0 CKOPOCTb UCTeYeHUss NapoBoii ¢aabi
CYI Gy (kr - ¢! - M-2) BbluucnsioT no popmyne

P..-M 7 pb 1,95
G, =J[F?-Tc ].PC-QJ,167-PR +0,534- Py ) (4.1)

rae P. - kputuiyeckoe nasneHue, MNa (onpepensercsa no cnpa-
BOYHBIM iaHHbLIM); M - MOnsipHas Macca, Kr - monb™'; R - yHu-
BsepcanbHaa ra3oBad NOCTosiHHAA, pasHasa 8,31 Ik - monb-1-K-1;
Tc - kpuTudeckasa Temneparypa, K (onpepensercs no cnpa-
BOYHLIM JAHHLIM);

Pgr=P/Pc ; (4.2)
P - naBneHue B pesepByape (Tpybonposopae), Ma.

4.3. MacCOBYIO CKOPOCTb UCTEHESHUR XUAKOK daaw CYI
G (kr - ¢! - M"2) BbIUMCAAIOT NO dopMyne

(p1/pv)-Pa
G =G,
'Y 22,132

rne p, pv - NNOTHOCTW XWAKOW U naposoi ¢as CYI, kr - m-3
(onpenenaoT NO CAPABOYHLIM AAHHLIM);

Tg = T/Tc; (4.4)
T - temnepatypa CYI, Haxoasieroca B pe3epsyape (Tpybo-
nposoae), K.

Mpumep. PaccuvuTaTb MacCOBYI0 CKOPOCTb WUCTEYEHUA
naposoil U Xuakoik ¢asbl NponaxHa.

HaHrHble gns pacyera

Temnepatypa okpyxaiwouleit cpenbl 20 °C. Uctevenne
NPoOUCXOAUT U3 pe3epByapa XpPaHeHUs nponaHa noa aasne-
HUeM NpY TeMneparype oKpyXaiolei cpeapl.

KpuTuuyeckoe nasneHve nponaHa po= 4,19 - 106 Na, kpu-
TU4yeckan Temneparypa 7c = 369,8 K. [lasnenHne nponaHa npv
Temneparype 20 °C pasHo p = 0,833 - 106 MNa, NNOTHOCTb XMA-
ko ¢asbl g = 499 Kr - M3, NNOTHOCTb Maposoit ¢asbl p, =
= 17,74 xr - m3. MonsipHasi Macca M = 44,096 - 103 kr - monb™.
YHuBepcanbHaa rasosas nocrosHHas R = 8,31 Ox - mons - K1,
MNnowanb OTBEPCTUR UcTeueHus F = 0,7 M2,

, (4.3)
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Pac4et

( HaxoouM napameTpbi Pr u Tp no dopmynam (4.2) u
4.4).

Pr= 0,833 - 105/4,19 - 106 = 0, 199;
Tr=293,15/369,8 = 0,792.
Mo dopmyne (4.1) Haxoanm Gy

6 -3

4,19-10% . 44,096 10

G, = .4,19.10%. (0,67.0,199°+0,534.0,199"95 -
8,31-369,8

=24. 1% kM2 o7,

Mo ¢dopmyne (4.3) Haxoaum G;.
G =24 103 J(499/17,74)0,199
1,22.0,792%/2
MaccoBan CkopoCcTb ncTeveHns Xnakon ¢asbl paBHa:
W, =G, F=6,6 -10° 0,1= 660 «r - c1.
MaccoBas CkOpPOCTb UCTEYEHUS NAPOBOA ¢da3dbl PaBHa:
W,=G, F=24.103 0,1= 240 kr - c.

=6,6-103kr - M2 . ¢!,

5. MeToauka onpeaeneHust pa3amepos
B3pPbiBOONACHbLIX 30H Npy Ucteuexwuu CYr
u3 Tpy6onposopa

HacTtoswas metoamka nonydeHa Ha OCHOBaHun 0bOpa-
60TKN 3IKCNepUMeHTaNbHbLIX AAHHLIX MO pa3MmepamM B3pbiBO-
OnacHbIX 30H U NpuBeaeHa B paboTte [12].

FOPU30HTaNbHLIA pasMep B3PLIBOONACHOW 30HbI NO Ha-
npasneHuio BetTpa Xyknp, 0Opasyowencs Nnpu ucredenun CYr
13 Tpybonposoaa, BLIMUCNAIOT NO dopmyne

Xnknp = 40 - (G/U)°3 (5.1)
roe G - maccosaf CKOPOCTL MOCTYMAEHUA roploYero rasa
B OKpYXalolee NpoCTPaHCTBO, Kr - ¢! (NpMHUMaeTca nocro-
AHHOW W BLIYUCNSETCR B COOTBETCTBUWA C pasgenom 4); U -
CKOPOCTb BeTpa, M - 1.
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dopmyna nonyyeHa no pesynsTaraM IKCMEPUMEHTOB U
npumenuma npu U > 7 m - ¢,

NMpumep. PaccunTtatb MakCUManbHblil pasMmep B3pPbIBO-
ONAacCHOW 30Hbl NPWU UCTEYEHUW XUAKOro nporadHa u3 Tpy6o-
npoBoaa ANA YyCnoBuii Npumepa pasnena 4.

JdannHble gns pacyera

OcHoBHbIe faHHble ans pacdeTa ykasaHbi B npumepe
pa3gena 4. MaccoBas CKOPOCTb WUCTeHeHUs Xugkon ¢asbl
660 kr - ¢! npu nnowaau ceuyenmns Tpybonpoeona 0,1 M2,
CKOpOCTL BeTpa U=5m .- c1.

Pacver

Mo ¢opmyne (5.1) Haxoaum Xyknp:

Xukne = 40‘/600/5 = 460 m.

6. MeToauka onpeaeneHuMn NnapaMeTpos
YAQpPHO# BONHBLI NPU CrOPpaHUK
rasoBsosayuiHnix o6naxos

Hacroswan metoamka npuseaena B pabote [10].

6.1. BennuuHy n3bbitouHoro pasnenusa 4P, klMa, passu-
BaeMOro Npyv CropaHuu rasoso3aylHbix 06nakos, onpepens-
10T N0 dpopmyne
4P = Py (0,8 - mpp%33/r + 3 - mp086/ r2+ 5. mp,/r8), (6.1)
rne Py - atmocdepHoe aaeneHue, klla (AonyckaeTca NpUHN-
maTb paBHbiM 101 kMa); r - paccTosHue OT reoMeTPUHECKOro
UeHTpa ra3onapoBo3AyWHOro obnaka, M; m,, - NpMBeaeHHan
Macca rasa uwnm napa, Kr, BbiMMCNAeTCA no popmyne
Mpp = (Qcr/Qo) - m- Z, (6.2)
roe Q. - YyAenbHa| Tennora CropaHus rasa unun napa, Ax- kr!
(onpeaenseTcs NO CNPaBOYHbIM AAHHLIM); Z - KO3dPUUUEHT
y4acTua ropiovero Bo B3pbiBe, KOTOPbLIA ROMYyCKaeTCs MpPUHN-
MaTb paBHbiM 0,1; Q, - KOHCTaHTa, paBHaa 4,52 106 [x: kr-!;
m - macca ropioymMx rasos v (wnu) napos, NOCTYNUBLUUX B
pesynbrare asapuu B OKpyXaiouee NpocTPaHCTBO, Kr.

6.2 BenuunHy nMmnynbca BonHbl pasnenus i, Ma - ¢, Bbi-
YUCNRAIOT No dopmyne

i=123- mp,%66 /r. (6.3)
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Mpumep. PaccunTaTth n3bbiTO4HOS AaBNeHWe U UMNYNLC
BONHBLI A@BNeHUs npu Beixoge B atmocdepy nponaHa, xpaHsi-
weroca B8 chepuyeckoit eMkocTn o6bemoMm 600 M3, Ha pac-
ctosHuu 500 M OT Hee.

Hannbie gns pacyera

O6bem emkoctu 600 m3. Temneparypa 20 °C. Nnor-
HOCTb CXuxeHHoro nponaHa 530 kr - M~3. CreneHb 3anonHe-
HUA emkocT 80 % (no obvemy). YaenbHas Tennorta CropaHus
nponaHa 4.6 - 107 Ox - kr-1. MNpuHMMaeTcs, 4TO B8 TeueHue
BPeMeHU, HeoBXoaMMOoro ANA BbIXOAA CXMXEHHOro rasa us
€MKOCTU, BECb NPONaH ucnapseTcs.

Pacyer

Haxoanm BenmnunHy mpy, no dopmyne (6.2):

Mpp = 4,6 -107/4,52 -10°- (0,8 -530 -600) -0,1 = 2,59 -10° kr.

HaxoaMm BenuunHy wu3beITOMHOrOo paeneHus AP no
¢dopmyne (6.1):

AP = 101.[0,8.(2,59 -105)933/ 500 + 3. (2,59- 105) 066 / 5002 +
+ 5 .(2,59- 105) / 5003] = 16,2 kNa.

Haxoamm nMnynbC BONHLE AaBneHus i no ¢opmyne (6.3):
i = 123.(2,59-105) 866 /500 = 1 000 Na-c.

7. MeTtoauka onpeaeneHna UHTEHCUBHOCTHU
TENNIOBOro U3fNyYeHUs Npu noxapax
nponusoB CYI
OCHOBHbIe NOJIOXEHUSt HACTOSALEA MeToauKu npueeae-
Hbl 8 pabarax [10,13-15].
7.1. Benn4uHy NHTEHCUBHOCTU TErI0BOro U3ny4eHus q,
KBT - M2, paccuuTbiBaloT no gopmyne
q=E Fq7, (7.1)
roe Ef - cpegHenoBepxXHOCTHAS NMIOTHOCTb TEMNJIOBOrO Uanyde-
HUA nnamenun, kBT - M2 ; Fy - yrnosoit kosdduLment obny-
YEHHOCTH; 7 - KO3 PUUMEHT NponyckaHua atMocdepsbl.
7.2. 3HayeHne E;f npnHnmMmaeTcs Ha OCHOBE 3KCNepUMEH-
TanbHbiX AAHHbIX. [pU KUX OTCYTCTBMM AONYCKAETCA MPUHK-
MaTb BENUUUHY E; pasHoi 100 kBT - M2,
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7.3. PaccuntbiBaioT addeKkTueHblin anamerp d, M, Npo-
nuea:

da= %L, (7.2)

roe F - nnowaap NPonuBea, M2.

BennunHy F onpeaensioT, ucxoas us tonorpadumn Me-
CTHOCTU M Hannuua obsanosanusa. [flonyckaetca onpenensitb
F n3 ycnosus, 4to 1 n XMAKOCTU pasnueaetcst Ha 0,15 m2.

7.4. BbluUCNKIOT BLICOTY NNameHun H, m:

0,61
m
H=42.d | ——| , (7.3)
[P B 'Jg 'dJ
Fae m - yaenbHas MaccoBasi CKopocTb BbiropaHust CYI, kr - m2- ¢ -1
(aonyckaeTcsi NPV OTCYTCTBUWU 3KCMNEePUMEHTaNbHBLIX AAHHbIX
npuHumarb paBHo 0,1 kr - M2 . ¢c';) p; - NNOTHOCTL OKpY-
xalowero sosayxa, kr - m3; g = 9,87 m - c2 - yckopeHue
cBOGOAHOrO NaaeHus.
7.5. OnpepensioT Yrnosoit koadduumeHT obyueHHocTH Fy:

Fo= {R2 +FZ, (7.4)
1
Js2 - ]

rme KR =~.[—-arct

(7.5)
< f =1 . A+1)-(5-17)).
{arct{ S+1] (A2 _1)1/2 arct{ A-1)-(S+1)
- 1|(B-1/5) B+1)-(5-1))_(A-1/5)
FH T {"32_1 arCtg(JB—1) S+1)] JAZ 1
x arctg[} }; (7.6)
A= (h?+ 82+ 1)/2-S); (7.7)

B =(1+ 52)/(2 -S); (7.8)
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S=2.r/ad, (7.9)
h=2 H/d, (7.10)
roe r - pacctosHue OT reoMeTpu4ecKoro LeHTpa nponuea Ao
o6nyyaemoro o6bekTa, M.

7.6. OnpepensioT k03ODULMEHT NPOMYCKaHUA aTMO-
coepel:

7=exp[-7,0 -104.(r- 0,5 -d)]. (7.11)

NMpumep. Paccuntate MHTEHCUBHOCTb TENNOBOro U3ny-
YeHUs OT MnoXapa NPONNBa XWUAKOrO U3ONEHTaHa NNOLAAbIO
300 M2 Ha paccTosHum 40 M OT LUEeHTPpa NPonuBea.

Alarneble gns pacyera

Maccosan CKOpoCTb BbiropaHna m= 0,06 kr - m2 . ¢1,
g=981M-c2 py,=12«r -m3 E =100 kBT - M2,

Pacver

Mo ¢opmyne (7.2) Haxoanm d:

d=\4-300/3714 = 195 m.

Mo ¢dopmyne (7.3) Haxoaum H:

0,67
0,06
H=42 195 | ————o = 26,5 m.
(7,2- 98- 79,5)
Haxoamm yrnosoit koaddpuumeHT obny4eHHOCTM F no
¢opmynaM"(7.4) - (7.10):

h = 2.26,5/19,5 = 2,72,
S =2.40/19,5 = 4,10,
A= (2722 + 4,102+ 1)/(2 - 4,1) = 3,08 ,

B=(1+4,12)/(2 4,1) =217,
1|1 2,72 272 2,1-1)_
=31 [4,1""0' arf. 41 [am&{\thJ
3,08 (3.08+1)-(4,1-1)
- 308 et / = 0,092;
og? 1 g[ 3,08-1)-(4,4+1) |[| = °
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1 |217-1/41 [Gi7+0)G1-1)
H 3,14 [J2’172_1 arctg(V(2’17-1).(4’1+1)

_B08-1/41) oorof [BOBINTIT-N)| _  53036.
V3,082 -1 (3,08 -1)-(4,1+1)

Fq = 0,0922 +0,032362 = 0,0975..

Onpepensem xoadduumeHT nponyckaHus artmocodeps! ¢
no ¢opmyne (7.11):

t = exp[-7,0- 104 . (40 - 0,5-19,5)] = 0,979.
Mo dopmyne (7.1) Haxoanm g:
= 100 - 0,0975 - 0,979 = 9,5 kBT - M2,

8. MeToguka onpeaenelus napamerpos
YAAPHOW BOAHLI NPU B3pbiBE pe3epByapa
B o4Yare noXxapa WU TeNNnoBOro U3NYYEHUNR
Npu BO3HUKHOBEHUKU "OFHEeHHOro wapa”

OCHOBHBE 3aBMCUMOCTW HACTOALLEN METOAUKW NnpuBe-
peHbl B paborax [10, 16].

8.1. Pac4eT sennuuH uU3bbITOYHOro AABNEHUS B MONO-
XutenbHon dase BONHLI U UMNyNbca nonoXuTensHon oa-
3bl BONHbI.

MapameTpamMu BONHbI AaBneHus, o6pasyouencs npu
paspyweHun pesepsyapa ¢ CYIN B oyare noxapa, SBNAOTCA
n3bbiTouHoe pasnexHne B NONOXUTENbHON da3e AP U UMNYNLC
NONOXUTENbHOW da3bl BONHDI i.

Benuuunbl 4P, xNa, v i, Na -c, BbiyncnsioT No Gopmynam
AP =Py (0,8 - mMpp®33 /1 + 3 -mpy066 /2 + 5my, /%), (8.1)
i=123 - m,,066/r (8.2)
rae Po - atMmocdepHoe aasnenue. kfla. gonyckaeTtcs npuHn-
MaTtb paBHbiM 101 klla ' - PAcCTOsHME QO Pa3pyLaloulerocs
TeXHONorn4eckoro 06GOPYAOBAHUA, M. m,y, npuseaeHHan
Macca, Kr, sbiucnaeTca no popmyne

Mpp = Eua/Qo
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roe E,, - 9Heprus, BbiASMNSAIOWANCA NPU WN3IHTPONMUYECKOM
pacwmpeHnu cpefbl, Haxoasauienca B pesepsyape, Ox; Qo -
KOHCTaHTa, paBHas 4,52 106 ix - xr-1,

BenuuuHa E,; onpeaensieTcs no ¢opmyne
Epo =m - (U; - Uyp), (8.3)
rae m - Macca BewecTsa B pe3epsyape, kr; Uy, Uz - yaenoHas
BHYTPEHHAS SHEpruna BewecTsa Ao v nocne BLEVE, Ax - kr-t.

YnenbHan BHYTPEHHSS 3HEprva onpeaensieTca no gopmyne
U=h-p-v, (8.4)
roe h - ynenbHas sHTanbnua cpeabt, X - kr!; p - nasnexue
cpeppl, Ma; v - yaensHbiii 06bem cpeabl, M3- kr-1.

[Ana pacyera sHepreTuyeckmx napametpos U un h 6ynem
ucnonb3orarte p-H guarpammbl 4N nponaHa w  H-6yraHa
(puc. 8.1, 8.2). Touka Ha ITOW AMarpaMMe, OTBe4AIOLWAA Ha-
Ya/IbHOMY COCTOSIHUIO Cpeabl HenoCPeaCTBeHHO nepen BO3HWUK-
HoBeHnem BLEVE, onpepensertca cnenyioumm o6pa3om.

PaccunTbiBaeTCA yaencHbii 06beM cpenbl, HAXOAALLWNA-
cs B pe3epsyape:

v =V/m, (8.5)
roe V - o6nemM pesepsyapa, M3

3anaeTcs remMneparypa Xuakou cpenpl T4, NpU KOTOPOWA
npoucxoaut BLEVE, cooTseTcTBYIOWAR AABNEHUIO cpabaTtbi-
BaHUS NpefoXpPaHUTENbHOro knanaHa py. C yyetomM napamer-
poe T; u p; No puc. 8.1 onpenensioTCs COOTBETCTBYIOLIMNE
3Ha4YeHns yAeNbHbIX 06LEMOB XMAKOW V¢ U NApPOBOA vy das
COOTBETCTBEHHO.

Touyka, OTBeEvaOWAA HaYaNbLHOMY COCTOSIHUMIO CpeAbl,
NeXWUT BHYTPU NONYOCTPOBA Ha Anarpamme (puc. 8.1).
CreneHb cyxocTn napa X onpeaensertcsa no ¢oopmyne
ViV (8.6)
Vg - Vs
C nomouybio auarpammel (puc. 8.1, 8.2) HaxoamuTcs na-
pameTp h, U no ¢dopmyne (8.4) BbMUCNAETCA BHYTPEHHAS
aneprun Uy,

MapameTpbl KOHEYHOro. COCTOAHUA NAPOra3oBoi Cpeabl
onpeaensiioTca B TOHKE NepeceYeHus U33HTPonb C 306apoii

Xy =



64

p = 0,1 MMa (atmocdepHoe pasneHue). BenuunHa yaenoHoro
o6bema v, C y4eTOM MOJTy4eHHbIX MapaMeTpoB Vi, Vg, hy X»
onpeaenaeTca no opmyne

Vo = Vit Xo - (Vg - vg).

BHYTpPeHHAA SHeprua KoHeyHoro coctosHua U, onpepe-
nserca no d¢opmyne (8.4), aHeprus, BLIAGNAOWANCA MpU
M33HTPONMYECKOM paclumpeHuu, - no ¢opmyne (8.3).
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JonyckaeTca paccuHUTbiBaTb BennuuHbl 4P 1 i no ¢op-
mynam (6.1) v (6.3), BLIMUCASRA Mpp C NOMOLBIO BLIPAXSHWS

Mpp= M - Cspep (T - Teun)/Qo, (8.7)
rae m - macca CYI' B pesepsyape, Kr, addexTusHan
TEennoeMKocTb, paBHas 500 Ax - kr-? 1)&»? - TeMneparypa
Xuaxkoih ¢asbl B MOMEHT paspbisa peaepayapa, K; Teyn - HOP-
ManbHaa Temnepatypa kuneuusa CYI, K; Qp - KOHCTaHTa, on-
pepeneHHas B pasaene 6 u pasHas 4,52.10° Ax - kr-1.
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Benuunny T,  AONYCKAeTCA BbIMUCNATb, UCXOOA U3 NaB-
neHns cpabartbiBaHUA NPpeaoxpaHWTeNbHOro KranaHa peaep-
Byapa p,, nonaras faBneHue HacbiweHHbiX napos CYI pas-
HbIM p, U Haxoas OTCIoAAa C UCNONL30BAHUEM CNpaBOYHbLIX
AAHHBIX BENUYUHY T,

8.2. PacyeT WHTEHCMBHOCTW TEnnoBOro W3NyYeHWUs W
BPEMEeHU CyLieCTBOBAHUA "OrHeHHOro wapa”.

MUHTOHCMBHOCTbL TENNOBOr0 U3NY4EHUA "OFHEeHHOro Lwa-
pa” q, KBT - M2, paccunTeiBaeTcsa no ¢popmyne
q=E -Fq-r (8.8)
roe E; - cpepgHenoBepPXHOCTHAA NMNOTHOCTb TernnoBOro wuany-
YeHus nnamenn, kBT - M2; F, - yrnosoii KoadpUUMEHT o6ny-
YEeHHOCTW; 7 - KO3 PUUMEHT nNponyckaHua aTMocoepsl.

Bennuuny E; onpenensiioT HA OCHOBE MMEIOLLMXCA 3KC-
NepUMEeHTaNbHbLIX AaHHbIX. flonyckaeTcs npuHUMaTb Ef pas-
HOl 450 kBT m-2,

3HaueHune Fg HaxopaT no dopmyne

H/Ds+05
4.[(H/Ds +05° +(r/D5)? 1°

roe H - Bbicota UeHTpa "OrHeHHoro wapa”, M; Ds - addek-
TUBHbLIA AnameTp "OrHeHHOro wapa“, M; r - paccToaHue OoT
obnyyaemoro obnekra A0 TOYKWM Ha NOBEPXHOCTU 3eMNU He-
NOCPEeACTBEHHO NOA UEHTPOM "OrHeHHOro wapa”, M.

3ddeKTuBHLIN AnaMeTp "OrHeHHoro wapa“" Dg onpege-
naT nNo dopmyne

Ds = 5,33 - m0.327, (8.10)
rAe m - Macca ropioyero seLyecTsa, Kr.
BenuuuHy H onpeaensior B xoae crneunanbHbIX uccne-
AoBaHMin. lonyckaeTcA NpuHUMaTh BennunHy H pasHon Dg/2.
Bpema cyuwecrtsoBaHua "OrHeHHoro wapa” t;, ¢, onpe-
aensioT no dopmyne
ts = 0,92 - m9.303, (8.11)
KoadduumneHt nponyckaHma armocdepbl T PacCHUTbI-
BalOT No dopmyne

v=exp[-7,0 - 104 . (Nr2 + H? - D/2)]. (8.12)

Fo=

(8.9)
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Mpumep 1. PacyeT napamMeTpoB yNAPHOA BOMHbLI NPWU
BLEVE.

[LaHHble ans pacyera

Paccuntath napameTpbl NONoXutenbhoit ¢asbli BONHbI
AaBNeHns Ha paccTtosHuu 750 M OT anuueHTpa aBapviu, CBs-
3aHHOW ¢ passuTueM BLEVE Ha Xene3HooopOXHOW uncrepHe
BMecTUMOCTLIO 50 M3 ¢ 10 T XxKakoro nponaxa.

Pacyer

3Heprus, BLIASMBLUARACH NPU PaclIMpesnn cpenbl 8
pesepsyape, onpegenserca no ¢opmyne (8.3):
E=m . (U;- U),
roe m = 4 104 xr - Macca nponaHa B uncrepHe; Uy U, -
yhenbHaa BHYTPEHHAR 3Heprua BewecTea Ao v nocne BLEVE,
Lok - ket
U=h-P.V,
roe h - yaenbHas aHTansnus cpeapl, k- kr-! ; P - naBneHue
cpeawl, Ma; V - yaenbHoili o6bem cpensl, M3 - kr1,

Ans pacdeta napametrpoB U wn h BocCnonb3yemcsa
P - h-gpnarpaMmMamMu Ha pucyHkax 8.1 n 8.2.

OnpepenyM yaenbHbih 06LeM cpeppl:

Vi=V/m=5.103m3 . kr.
[asnenune cpabarteiBaHua knanaHa 2,0 Mlla, 4to coot-

BETCTBYeT TeMnepatype Xuakoii ¢assl 50 °C, npu 3TOM
yAenbHbIA 06BLEM XNAKOW 1 napoBolt a3 paBeH:

Vi=22-103m3 . krt;
Vg=22-102m3 . kr.
Mo dopmyne (8.6) onpenenum creneHb CyxocTu napa Xi:
Vi-V; _ 5.10°%-22.107%

Vg-Vr  28.102-22.1073

YpenoHas 3sHTanenus cpeget Ao BLEVE pasHa hy =
= 294 xOx’!. Torpa

Uy=hy-P1.Vi=294.105-2.10°.5 103 = 284 kX

X = =0,11.
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MNapameTpbl KOHEYHOIO COCTOSIHUS Cpeabt:
ho = 84 kQX;
Ve= 1,72 1083 m3 . kr1
Vg=04m - k',
X2=10, 15.

BennuuHa yaenoHoro o6bema cpeabi B MOMEHT asapuu
onpepenseTca no ¢opmyne
Vo =Vr+ Xo(Vg - V) = 0,06 M3 - k1.

yaenoHas BHYTPEHHAs SHEPruf BewectBa B MOMEHT
BLEVE paBHa:
Us=hp- Py - Vo=84.10%-1.105 0,06 =78 cOxX.

Monyynm BenuunHy E:
E=10-103.(284-78) - 103 = 2,06 - 10° Ox.

Haxopamm NpuBeaeHHYI0 Maccy Mpyy:
Mpp = E/Qo= 2,06 -109 /(4,52 -10° ) = 456 «r.

Buiyucnum sennuntbl AP v i no dopmynam (8.1) n (8.2):
AP = 101.(0,8 - 456 933/750 + 3 . 4569.66/7502 +

+ 5 - 456/750%) = 0,86 «Na;

i= 123 . 4569 /750 = 9,3 Na - c.

Mpumep 2. Paccuntatb napameTpbl yAApHOA BOJHbLI
npu B3pbiBe pe3epByapa xpaHenus CYIM nop aasnenvem Ha
pacctoaHuu 500 M OT pesepsyapa G onpeaeneHnem My, no
dopmyne (8.7).

dannwie gna pacyera

Cdepuueckuin peaepsyap ¢ nporaHoM o6bemom 600 M3,
OCHAaLLeHHbI NPeAOXPaHUTeNbHbIM KAAaNnaHOM C NaBNeHueMm
cpabatbiBanma 2,16 Mila (abc.). HopManbHas TemnepaTtypa
kuneHna MuHyc 43 °C (230 K). CteneHb 3anonHenuns pesep-
Byapa o = 0,8 npu temnepatype 20 °C. NMnoTHOCTL Nponaxa
npu 20 °C cocrasnaeT 499 kr - m-3,

Pacyer

Onpegensem Maccy nponaxa 8 pesepayape:

m = pVa =499 - 600 - 0,8 = 2,4 - 105 kr.
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Temnepatypy X1AKOCTU T, COOTBETCTBYIOLWYIO [aRNeHUIO
cpabaTbiBaHus NPeAoXpPaHUTeNbHOMO KnanaHa o = 2,16 Mra,
HaXoAUM Mo CnpaBoYHnKy [1]:

Tw = 333 K (60 °C).
Mo dopmyne (8.7) HAX0AUM Mp,:
Mpp = 2,4-105 - 500 - (333 - 230)/4,52 - 106 =
=2,73 - 103 kr.

Mo ¢dopmynam (6.1) n (6.3) onpegenseM napameTpbl
YAAPHOW BONHbI AD U i:
4p = 101[0,8 - (2,73 - 103)0.33/500 + 3 - (2,73 -103)0.66/500 +

+ 5(2,73 - 10%)/500%] = 2,51 xMNa;

i=123- (2,73 - 103)9.66/500 = 48,1 Ma -cC.

Mpumep 3. Onpegenutb BpeMsi CyLLIECTBOBAHUST "OMHEH-
HOMO Wapa” ¥ MHTEHCUBHOCTb TENNOBOrO MU3NYYeHWUR OT Hero
Ha paccTtosHun 500 M npu paspbise cHepu4eckol emkocTu ¢
nponaHoM o6bemom 600 M3 B ovare noxapa.

JLaHHble gns pacyera

O6bem chepuueckoit eMkocTn 600 M3. TNNoTHOCTL XuAa-
ko ¢asbl 530 kr - M3, CreneHb 3anonHeHWs pesepeyapa
xuakon ¢asbl 80 %. PaccrtosHue ot obnyvyaemoro obvekra
[0 TOYKUN HA NMOBEPXHOCTU 3eMSIK HenocpeacTBEHHO rof, UeH-
TPOM “OrHenHoro wapa” 500 m.

Pacyer

Haxoaum maccy ropioyero m B "OrHEHHOM Lwape™:
m=V.p.a=600-530-0,8=254.10°5«r,
rae V - o6beM peaepsyapa, M3 (V = 600 M3); p - NNOTHOCTb
xuakon dasbl, kr - M3 (p = 530 kr - M3); a - cTeneHb 3anon-
Henus pesepsyapa (a = 0,8).

Mo ¢dopmyne (8.10) onpepensem acdbcdekTUBHLIA ana-
MeTp "OrHeHHoro wapa" Dg:

Ds = 5,33 - (2,54 - 105)9:327 = 312 m.

Mo dopmyne (8.9), npunuman H = Ds/2 = 156 M, Haxo-
[nM yrnosoi Ko3dduumeHT.obny4erHocTu Fy:
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Fo=

(156 / 312+ 0,5)

4.[(156 312+ 087 + (500 / 312 ]"5

= 0,037.

Mo ¢opmyne (8.12) Haxoaum koadPUUMEHT nponycka-

HUA aTtMocdepsbt 7 :

7= exp[-7,0 - 104 -(J5oo?+ 1562 —312/2)1 =0,77.

Mo dopmyne (8.8) HaxoaMM MHTEHCUBHOCTL U3NYHEHUA G:
q =450 - 0,037 - 0,77 = 12,9 kBT- M2,
Mo ¢dopmyne (9.11) onpenensiem BpeMs CyLLeCTBOBaHUA

"OFHEHHOrO tapa” ts:

ts = 0,92 - (2,54 - 105)0:303 = 40 c.

Puc. 9.1. Cxema gns pacyera

reoMeTpU4ecKnNX napameTpos

axesios nNpy NcreveHnun na-
posoii passi CYIr

9. MeTtoauka onpeaeneHus
napameTpoB ¢aKkenos nna-
meHu CYT

OcHoBHble rNONOXeHWUA
HacTosWel MeToauku npmee-
AeHbl B paborax [12, 17].

9.1. PacuyeTt reomeTtpuye-
CKUX napaMeTpoB akesios Npu
ucreyeHun naposoit dasbi CYI
NPOBOOUTCA HA OCHOBE CXeMbi,
rnokasaHHou Ha puc. 9.1,

MNpuseAeHHbLIA meToa
paet yAOBNETBOpUTENbHBIE
pesynbTarhl A8 yrna OTKNo-
HeHns ¢dakena OT BepTUKaNu,
KOrfa CKOpocTL BeTpa 6onblue
5m-c.

Mpy MeHbLUNX 3HAYEeHUAX
CKOpPOCTU BeTpa 3TOT Yron cne-
AyeT CYUTaTb PaBHbLIM HYNIO.

9.2. Teomerpuyeckune
napamMeTpbl rasosbix ¢Gakenor
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B cnyyae ucredeHua napoBor ¢asbl CYI sbluucnsioTca no
cdopmynam (ana cKopocTy BeTpa He MeHee 5 M- c-1):

g=94- 1 - 30 -Ry; (9.1)
v
Lpy/Ds =6 + %35 - 20 R,; (9.2)
74
Wy/Ds =49 - 222 _ 380 R, + 950 - R2; (9.3)
v
_ 0,57 2.
W,/Ds = 80 - - 570 . R, + 1470 - R?2; (9.4)
v
Ry =U /U (9.5)
Ds=d, [°L: (9.6)
Pa

U= rP/p (9.7)

roe U, - ckopocTte seTpa, M - ¢'; U; - cKOpPOCTb UCTe4eHUst
naposon ¢asbt CYI, npuHUMaeMan pasHOI# CKOPOCTU 3ByKa,
M- c'; dp - BMameTp OTBEPCTUA UCTEYEHUSA, M; pj - NNOTHOCTb
ncrekawuwen naposon ¢asbl 3a CpeaoM conna (Npu atmo-
chepHOM gasnexnn), kr - M3, onpeaenseman No popmyne
pj = Pa MyMa, (9.8)
pa - NNOTHOCTb BO3AyXa, Kr - M3; y - nokasatens aaunabarbl
ncrekawowein naposon ¢asbl (AoNyckaeTcs NPUHUMaTL pas-
HbiM 1,2); Pg - aTmMOocdepHoe nasnexHue, Ma; ¢ - yron HaknoHa
ocu dakena K BepTukanu, rpaa, M; - MmonapHas macca ucre-
Kalowen naposon ¢asbl, Kr - KMofb !, M, - MONApHaa Macca
8034yxa, Kr - KMOfb™!; Lgy - BbICOTA LI@HTPA BEPXHEro OCHOBA-
HUA dakena Hap ropus3oHToM, M; W;, W, - nnameTpsl HUXHe-
ro n BepxHero OCHOBaHUW ¢akena, M.

9.3. BbicoTa u anametp ¢dakena, ob6pasyloweroca npu
ucrtedeHnn xmakoii dpaswl CYIN, onucbiBaloTca dopMynamu

Le/Dy =29 - [U?/(g - D1)]°2, (9.9)
roe Dy - 3addeKkTuBHbIA AnamMeTp OTBEpPCTUA UCTEYEHUS, M;
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b/D; =3,3[u?/(g D1)I°; (9.10)
D/=Jo -"%L ; (9.11)
u = Gy/(px F) (9.12)

rAe px - MNOTHOCTb XUAKONA dasbl, kr - m-3; Gy - pacxon Xxua-
koWt a3kl Yepes OTBEPCTUE UCTeYeHuUs, kr - ¢ F - nnowaab
OTBEPCTUS UCTOUEHUS XWAKON $asbl, M2; Ly - BbicoTa dake-
na, M; g - YCKOpeHue CBOGOAHOro NafeHus, M - ¢2; 8 - aua-
meTtp dakena, M.

9.4. Tennosoe uany4eHne ¢$akenos Ha PasnU4YHbLIX pac-
CTORHUAX OT MEeCcTa UCTeYeHUs PacCYUTHLIBAIOT B COOTBETCT-
sun c pasaenom 7. Mpu aToM addekTneHbie BLICOTA Lagg (M)
1 OMameTp dspe (M) dakena npu UCTeyeHUn Naposol ¢asbl
BbiMUCNAIOTCA NO HOpMyNnam

Lepe = Law/sin (90°- 6); (9.13)

7 1/2
g = {SWF + WE + -2} (9.14)

Mpumep. PaccuutaTth reoMmeTpuyeckue napameTtpol ¢a-
Kena Npu ucTeyeHuu NapoBOil MU Xmuakon ¢asbl NponaHa u3
pesepsyapa xpaHeHus CYI nop, nasneHvem.

Aannsie gna pacyera

Temneparypa 20 °C. Jasnexue B pesepsyape 0,83 - 108 Ma,
npu 3TOM CKOPOCTL MCTEYeHUS paBHa CKOPOCTU 3ByKa B ra-
3006pa3HOM nponaxe. [ljuaMeTp OTBEPCTUS UcTedeHusa dop =
= 0,01 M. Cxopoctb BeTpa U, = 10 M- ¢!,

Pacuer

Haxoaum ckopocTtb 3Byka B nponaHe no dopmyne (9.7).

rae y - nokasarens aguabatul (y = 1,2); Po- nasnewne (Py =
= 105 Na); g - NNOTHOCTL ra3006Pa3HOTO NPONaHa NPN Tem-
neparype T = 293,15 K n armocdhepHOM paBneHum;

oM To
AP M T
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Ps - NNIOTHOCTb BO3Ayxa npu Temnepartype Tp= 273,15 K (ps =
= 1,29 kr - M3); M, My - MONsipHble Maccbl NPonaHa u BO3Aay-
xa (M= 44,096 r - Mmonb™!, My = 29,5 r - Monb™1);

44,096 27315

;= ———— =1, . ‘3;
=129 295 29375 8xr-m

Vs = {1.2-70° /18 = 258 m - 1.

Ovciona u; = V=258 M - 1.

Haxoaum napameTtp Ry no ¢dopmyne (9.5):
Ry = 10/258= 3,88-10-2.

Haxogum napameTtp D no dopmyne (9.6):

Ds=0,01- 7’;= 1,22-102 m.

’

Haxoaum mansiit W; n 6onbwioin Wo auameTpel ¢akena
no ¢opmynam (9.2) n (9.3):

W, = 1,22.102. (49 - ﬂ_z
38810
+ 950 - (3,88 - 102)2) = 0,37 m;
W,= 1,22 - 102 . (80 - —%7—2 -570.3,88 - 102+
38810
+ 1470 - (3,88 - 10-2)2) = 0,55 m.

- 380 - 3,88-10% +

Mo ¢opmyne (9.2) Haxoaum BbLICOTY dakena Hap Cpe3om
OTBEPCTUA UCTEYEHURA:

Lgy = 1,22 - 102 . (6 +_i

S 7 203,88 107 =08 m.

Mo d¢opmyne (9.1) HaxoguM yron HaknoHa d¢akena K
BepTUKanu:
=94 - ———”—;,,—
388-100

Ana onpepeneHns pasMepoB XUAKOCTHOro d¢akena
BOCNONL3yeMCsi BenuunMHo G; n3 npumepa pasgena 4. MNpu
aToM G1/F = 6,6 - 103 kr - m2. ¢, p, = 499 xr - M3,

-30-3,88-102=64°.



74

Mo dopmyne (9.12) HaxopuM BeNUYUHY U:
u=6,6-103/499= 13,2m-c!,

No dopmyne (S.11) Haxopum Dy
D; =0,01- y499/12 =0,2Mm.

BuicoTy dakena Ly Haxogum no ¢opmyne (9.9):

02
1322 _
Lp=0,2 29-(38.012) 14,2m.

AvameTp dakena b Haxoaum no dopmyne (9.10):

b= 0,2'13,3( 13,22 )0,3:]=2,5 M.

9802
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