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MNpegncnosne

1 NOArOTOBNEH OAO «3MA/bSHC» Ha OCHOBE COOGCTBEHHOr0 ayTEHTMYHOrO MepeBoja Ha PyCcCKuii
A3bIK €BPONENCKOro pernoHanbHOro cTaHaapTa, ykasaHHoOro B nyHkTe 4

2 BHECEH TexHu4yeckum KOMUTETOM no cTaHAapTuauun TK 244 «O6opyaoBaHue aHepreTuyeckoe cta-
LiMoHapHoe»

3 YTBEPX/EH W BBEJIEH B JIEVICTBVE [Mpukasom ®efepanbHOro areHTCTBa No TEXHUYECKOMY pe-
ryIMPOBaHUI0 U MeTposiornn ot 22 Hosbps 2013 1. No 1956-cT

4 HacTosAwuii ctaHgapT SBAseTca MOAUM(ULMPOBaHHBIM MO OTHOLLEHMWIO K eBPONeNCcKOMY permoHanbHo-
My ctaHgapty EH 12952-15:2003 «KoT/bl BOAOTPYOHbIE 1 BCOMOraTeibHble ycTaHoBkW. YacTb 15. MNpuemou-
Hble ucnbiTaHusa» (EN 12952-15:2003 «Water-tube boilers and auxiliary installations. Part 15: Acceptance
tests») nyTem BKIOYEHUS B HEFO AOMOIHUTE bHbIX TPe60oBaHwii

5 BBEJEH BMNEPBbIE

MpaBuna npuMeHeHNs HacTOosLWero craHgapTa ycTaHosneHel B FTOCT P 1.0—2012 (pa3gen 8).
MHdopmauns 06 n3aMeHeHnAX K HacTosLLeMy CTaHfapTy nyb/aMKyeTCcs B eXerofHoM (Mo COCTOSAHUIO Ha
1 aHBapsa TekyLlero roga) UHoOpPMaLMOHHOM yKka3aTene «HaunoHanbHble cTaHaapThi». a 0PULNasbHbINA
TEeKCT Wu3/reHeHuii U nonpaBoK — B EXEMEeCSAYHOM WH(OopPMaLMOHHOM YKasaTene «HauvoHanbHble
cTaHgapTbi». Bcnyyae nepecmoTpa (3aMeHbl) UM OTMEHbI HACT OSALLLEro cTaHgapTa cooTBeTCTBYyoLee
yBefomneHne byaeT onybnmkoBaHo B 6amkaliliemM BbIMyCKe eXeMeCa4yHoro MHopMauroHHOro ykasaTens
«HauunoHranbHble cTaHfapThi». CooTBeTCTBYLWas MHdopmaLus, yBefJoMNeHe n TeKCTbipa3meLlanoTcs
Takxe B MH(OPMaLMOHHOW cucTeme 0o6Lero nonb3oBaHus — Ha oduuManbHOM caiTe dPeaepanbHOro
areHTCTBa N0 TEeXHUYECKOMY PeryampoBaHuio n meTponorum B ceTu NMHTepHeT (www.gost.ru)
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HacTosAwwit ctaHaapT He MOXeT GblTb MOSIHOCTHIO U/IM YaCTUYHO BOCMPOW3BEAEH, TPAXNPOBAH U pac-
NPOCTPaHEH B KAUeCTBe oULMANLHOMO N3aaHus 6es paspelleHnst defepasbHOro areHTCTBa No TeXHNYEecKo-
MY PerynupoBaHunio u MeTposiorm


https://meganorm.ru/list2/63327-0.htm

FOCT P 55682.15—2013

CopgepxaHne

1 OOG/IACTD MPUMEHEHVIST M LLE T ... utiiieauieeieeauieestesateaseeasaeaabessseasbeeseeeaseabeaabeess e asbe e s e anbeeabeembeeneeeabeenbeenbeanbeenneennas 1
2 HopmaTtuBHbIe CCbINKN

B T EPMUHDB ettt e et e e et e e e e e e

4 OBOBHAUEHMIS ...ttt ettt ettt e e bt bttt h st e oh e e be e bt e bt ekt e e eh e e e he e b e b e b e e et e e e he e b e e bbb e e e e be e eeane s 3
5 TAPAHTUA XAPAKTEPUMCTUK . oeeeeiiieieeeeiieeee et ettt e e aeseie e e e eas bt e e e ssse e e e e aa s beee e e e eaebsee e e e abb e et e s e anbe e e e e snne e e e e e bneeeesnnnnneee 7
6 MprHUMNUanbHbIE YCNOBUA UCMBITAHUN ..ocvveeeeieeiieeene 8
7 V3mepuTtesibHble NpUbopbl Y CNOCOOLI USMEPEHUS ....o.veeeveieireeiene 12
8 JHepreTNUECKNt GANAHC N TEPMUUECKMM KT .. eeueeueeeieeesiaieeneeseneesnesseeseeseneeseesseateeneeseeseesnessesteenseneeseeneensenns 15
9 TepeCcUET Ha TAPAHTUMHBIE YCITOBUIS .. .cueetiretiueauiateetesteneesueseesteeseeseeseessensesseaseeseeseeneeseesseabeeneeseeseesaeteseeeseanees 48
10 PopmMupoBaHNE CpefHEero 3HaYeHNUA U MOTPELLUHOCTD UBMEPEHUS . ....ucevreeerieieeireeeeree e e e e e s 58
MpunoxeHue A (cnpaBoyHoe) CTATUCTUUECKUA PACUET CTOPBHMIT .coiuviuriririiririeenieeniee e et sie i et sie s 70

15y LoY Lo L o T= Lo o7 PO OO P PO PPN 72



FOCT P 55682.15—2013

BBepeHve

B HacToAwwmii cTaHfapT BKIOYEHb! AOMNOSHUTENbHbIE MO OTHOLIEHMWIO K PervoHanbHOMY cTaHgapTy
EH 12952-15 Tpe6oBaHus, oTpaxatoLle noTpebHOCTN HaLMOHanbHOM 3KOHOMUKKM Poccwuiickoli ®egepaunmy un
0COBGEHHOCTUN U3NTOXEHUA HaLMOHaNbHbIX cTaHAapToB (B cooTBeTcTBMM ¢ TOCT P 1.5). KOTOpbIE BblAENEHbI B
TEeKCTe KypCUMBOM.

Yka3aHHble JONONHNUTE NbHbIe TpeboBaHUS, BKIOUYEHHbIE B HACTOALLMI CTaHAAPT, KOTOPble NpeAcTasns-
10T OTAeNbHble ab3aLbl, BblAeNeHbl NOAYXUPHbIM KYPCUBOM.

- Cepus ctaHgaptoB FOCT P 55682 cocTouT 13 criefyolmx YyacTeil, 06beANHEHHbIX MOA 06LWMM Ha-
3BaHneM «KoTnbl BOJOTPYOHbIE 1 060pyAOBaH/E KOTe/IbHO-BCMOMOraTe/lbHOe»:

- YacTb 1. O6Lme nonoxeHus;

- YacTb 2: MaTepuanbl Ans yacteii kotna, paboTaloLwyx nog AaBneHvem, a Takke A1 KoTeslbHO-BCNo-
moraTteslbHoro 060pyAoBaHus;

- YacTtb 3: KOHCTpyKUMA U pacyeTbl 41A YacTei KoTna, paboTarLwux nos AaBeHemMm;

- YacTb 4: PacueT B npoLecce akcnayartauun npeanonaraemMoro cpoka cnyxobbl kotna,;

- YacTb 5: KOHCTPYKTMBHOE UCMOMHEHWE 1 TEXHOMNOMMSA NPOM3BOACTBA YacTell koTna, padoTarLwwmnx nog
[aBfieHnem,

- YacTb 6: KOHTPO/b 1 uCnbiTaHUA B MpoLlecce U3roTOB/IEHWSA, AOKYMEHTaUNUA U MapkupoBka 4acTeit
koTna, pabotatLlmx noj AasneHnem;

- YacTb 7: TpeboBaHua kK 060pyfoBaHUIO A8 KOT/IOB;

- YacTb 8: TpeboBaHMA K TOMOYHLIM YCTPOWCTBAM KOT/I0B, PaboTaloLmX Ha XNUAKMX 1N ra3006pasHbixX
TOn/mBax;

- YacTtb 9: TpeboBaHWA K TOMOYHLIM YCTPOCTBaM KOT/10B, paboTalolwmux Ha NbineyrosibHOM TONMBE;

- YacTtb 10: TpeboBaHUA K 3aLiMTHbIM YCTPONCTBAM OT NPeBbILEHNS [ONYCTUMOrO AaB/EHUS;

- YacTb 11: TpeboBaHUA K yCTPOKCTBAM OrpaHNYeHus, a Takke K KOHTypaM 3alluTbl KOT/I0B U KOTENbHO-
BCrMomoraTesibHoro 060pyA0BaHus;

- YacTtb 12: TpeboBaHUa Mo KayecTBy NuUTaTeslbHOM W KOT/I0BOI BOABI;

- YacTtb 13: TpeboBaHUs K yCTaHOBKaM ra3o04nCTKM:

- YacTb 14: TpeboBaH/sA K yCTAHOBKaM CHWXEHWUS OKUCOB a30Ta [bIMOBbIX ra30B;

- YacTb 15: [NprMeMoyHble UCnbiTaHus,

- YacTb 16: TpeboBaHMsA K TOMOYHbIM YCTPONCTBAM KOT/I0B CO C/IOEBbIM CXUIAHMEM U CXUraHvem B
Kunswem (ncesAooXMKEHHOM) C/I0e TBEPAOro TONnBa,

CEN/CR 12952-17: PykoBogsliee ykazaHue no npuBfeYeHno He3aBNCYMON OT VI3roToBUTENSA MHCMEK-
TUPYIOLLE opraHnsaumu.

Bce yacTtun cepun ctaHfapToB ABMATCA B3aUMOCBA3aHHbIMU. TaknuM 06pa3om, Npu KOHCTPYUPOBaHUU 1
M3roTOB/IEHUN KOT/I0B NOTPeGyeTCcs NpYMeHeHne HeCKObKMX YacTeli OAHOBPEMEHHO C Lieflblo y0BeTBope-
HUSA BCcex TpeboBaHWii HacTosLWero cTaHgapTa.

NMpumeyvyaHne — Yactn 4 n 15 He TpebytloTca Ha 3Tane NPOEKTUPOBAHUA, N3TOTOBNEHNSA U MOHTaXa KoTna.

MpunoxeHne A AaHHOTO HALMOHA/IbHOTO CTaHAApTa SIB/IAETCA CNPaBOYHbIM.
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HAUWOHANbHbBIMAW CTAHOAPT POCCUWCKOW OEJEPALUUWN

KOT/bl BOAOTPYBHbLIE N KOTE/IbHO-BCMNOMOIATE/IbHOE OBOPYAOBAHUE
YacTtb 15

MpuemoyHble ucnbiTaHna

Water-tube botters and auxiliary installations. Part 15. Acceptance tests

fNata sBegeHna — 2015—01—01

1 O6nactb NPUMEHEHNSA U Lefb

11 O6nacTb NPUMEHEHUSA

HacTosilwumii cTaHgapT pacnpocTpaHseTcsl Ha NapoBble KOT/bl U 6oiiepbl C COBCTBEHHON TOMKOWA, BK/IO-
Yyas OTHOCAWMECH K HUM BcroMoratefibHble ycTpoiicTBa. C TOUKM 3peHNs HacTosAWEero ctaHaapTa naposble
KOT/bl 1 6oliniepbl NpeAcTaBnsAlT coboit cocybl U TPy6ONpPOBOAbI, B KOTOPbIX:

- TeHepupyeTcs BOASAHOV Nap ¢ AaB/eHVEM Bbille aTMOCHEPHOro A8 UCNOIb30BaHNA 3a npejenamu
YCTaHOBKM.

- BOAA HarpeBaeTcsi 0 TeMrnepaTypbl Bbile TeMNepaTypbl KUNEHUSI NPV aTMOCEPHOM AaBeHUN aNsi
MCnosib30BaHMA 3a Npefenammn ycTaHoBKM.

MaporeHepatop 06bIY4HO COCTOUT U3 UCNapUTensi, 060rpeBaemMoro AbIMOBbLIMY ra3amu, naponeperpesa-
TENs. NPOMEXYTOYHOro naporneperpesaTens, nogorpesaTens nuTaTteslbHOW BoApl, BO34yXomnoaorpesatens w.
B OnpefenieHHbIX cyyasx, nogorpesaresis TONAMBa M TONOYHOrO YCTPOACTBA.

MoA TEPMUHOM «COBCTBEHHAA TOMKa» NOHMMAaeTCsl yCTPOCTBO, C MOMOLLbI0 KOTOPOTro CKpbITas Tenaota
TON/MBA M3BECTHOrO KayecTBa npespalyaeTcs B domsmyeckoe Tenno. MNpu 3TOM pedb MOXET UATK O TOMKe ¢
KO/TOCHVKOBOW peLUeTKON, TOMKe C NCEBAOOXMKEHHbIM C/TOEM WN TOMKE C FTOPesIKOA.

K BCnomMoraTesibHbIM YCTPOCTBAM OTHOCSITCS f,03aTOp TOM/IMBA, APO6UIbHAs yCTaHOBKA, BEHTUNSATOP
NPUTOYHOTO BO3AyXa, AbIMOCOC, YCTPOWCTBA A5 yAA/IeHUs1 OCTATKOB OT CXUraHusl, naponogorpesaresib, BO3-
Zyxonoforpesatesib. a Takke, B OnpeAenieHHbIX cryyasx, nogorpesaTesib TOMMBA U NbleynoBUTENb.

HacTosiwumii cTaHgapT He pacnpocTpaHaeTcsl Ha:

- YCTAHOBKM AN151 CKMraHua cneuucmryeckoro Tonamea (Hanpumep, Mycopa):

- naporeHepaTopbl, HarpyXeHHble AaBneHneM (Hanpumep, KOT/ibl C TOMKOW C NCEBAOOXMKEHHbLIM C/0-
eM. HarpyXeHHble fJaB/ieHnem):

- naporeHepaTopbl B KOMGUHMPOBAHHbIX YCTaHOBKaX.

CTaHAapT MOXHO N0 CMbIC/TY NMPUMEHSATb K MPUEMOYHbLIM UCTbITAHUAM:

- ycTaHOBOK 6e3 cO6CTBEHHOI ToNkM (HanpumMep, KOT/I0B-yTUIN3aTopoB),

- YCTAHOBOK C APYrvMuW TensioHocuTeNnsiMm (HanpuMep, rasamMu, Maciamu, HaTpuem).

Ecnu HacTosiwumii cTaHAapT AO/MKEH CNYXUTb OCHOBOW ANS1 MPUEMOYHbIX UCMbITAHWIA cUCTEM Tenso-
nepegaun. To yxe Npu 3aKkno4YeHnn oroBopa Heo6Xxo4MMbl 4OFOBOPEHHOCTI OTHOCUTE/IbHO 0CO6EeHHOCTE,
KOTOpblE MOTYT MOB/UATL HA M3MEPeHUs 1 06paboTKy Pe3ynbTaToB UCTbITAHWIA.

1.2 Uenb

HacToswwii ctaHgapT o6pasyeT OCHOBY A5 TENOTEXHNYECKUX (DYHKLMOHAbHBLIX WUCMbITaHWi (Npu-
€MOYHbIX MCNbITaHWI) NaporeHepaTopoB M 60iNepoB ¢ COGCTBEHHOI TONKON. DT MPUEMOYHbIE UCMbITAHKSA
[OMKHbI MOATBEPANTL COBMI0AEHNE TapaHTUPYEMbIX NapaMeTPOB KA Y MOLWHOCTM WK MHbIX NokasaTenei.

N3paHne opurynanbHoe
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HacTosAwwmii ctTaHgapT coaepxut (KpoMe npoyero):

- pekomeHAauuy No NPOBEeAEHNI0 NPUEMOYHbIX UCTbITaHWIA (CM. pa3gen 6):

- onpejeneHvie rpaHunLbl CUCTEMbI NaporeHepupytoLLein ycTaHoBKY 1 onpeaenexHne koadduuneHta no-
nesHoro aelicteusa (cMm. pasgen 8):

- [aHHble 0 NOrpeLHoCTAX n3mepeHus (cm. pasgen 10).

1.3 O6uwue ykasaHus

CTaHfapT COAEPXMT yKasaHUs OTHOCUTE/IbHO COrNaLleHuid, KacaloLmnxca Trna 1 o6bema NnpuemMoYHbIX
UCMbITAHWIA. DTY CornalleHns Jo/MKHbI BbITb 3aK/THYEHbI 40 UCMbITAHWIA UK YXe NPU 3akase naporeHeparopa
unu 6oiinepa. CornalieHns MOryT KacaTbCs CefyLnX NMYyHKTOB:

- 06bEM NOCTaBKM, FPaHMLLa CUCTEMbI, UCXOAHAs Temnepatypa;

- MeToA onpegeneHns Kng. npsmoe (NoABOAUMbIE U OTBOAUMbIE TENIOBbIE MOTOKW) UK KOCBEHHOE (MO-
Tepu Tenna)onpegeneHne Kng;

* [ONOJSIHNTENbHbIE U3MEePEeHUs;

- YC/IOBUSA UCMbITAHWA, Takne Kak CTeneHb 3arpsi3HeHNsl, BPEMS BbIAEPXKKM B CTALMOHAPHOM pexume v
NPOAO/MKATENBHOCTb UCMbITAHNS;

- OTK/IOHEHWS YCNOBUIA UCNbITAHWIA;

- yAaneHvie wnamMa v yganeHue caxu;

- WCNO/Mb30BaHNe N3MepUTesbHbIX MPUGOPOB, OT/INYHBIX OT YKa3aHHbIX B pasgene 6;

- Tabnuua cBoiicTB BOAAHOMO napa v Tabnuupsl Apyrux TepMOANHAMUYECKUX CBOWCTB, KOTOpbLIE cneayeT
1CNonb30BaTh;

- cneumanbHble MeToAbl NepecyeTa;

- MECTOHAXOXJEHWNE U NOSOXKEHNE TOUEK N3MEPEHNUS.

2 HopMmaTuBHbIE CCbIKN

B HacToswWwem cTaHAapTe nCNosib30BaHa HOpMaTMBHAaA CCblflKa Ha CneAyloUWnn ctaHgapT:

FOCT P EH 12952-1-2012 KoTnbl BOAOTPY6OHbIE M 060pyfoBaHNe KOTeflbHO-BCMOMOraTe/lbHoe.
YacTb 1. O6wwme nonoxeHus (EH 12952-1:2001 kKoTnbl BOAOTPYOHbIE Y BCOMOraTe lbHble YCTaHOBKU.
YacTb 1. O6wme nonoxeHns». HOT)

MpumeyaHue — Mpu NONb30BAHUN HACTOSILLMM CTAaHAAPTOM Lies1ecoo6pasHoO NPoOBepPUTb AeNCTBUE CCbINIOUHbIX
CcTaHapTOB B MH(OPMALMOHHOWN cUCTEME O6LLETO MO/Ib30BaHNS — Ha ouLManbHOM caliTe PefepasibHOIO areHTCTBa Mo
TEXHUYECKOMY PETY/IMPOBAHNIO M METPOIOTUM B CeTU MHTEPHET MKW MO eXerogHoMy MH(OPMaLMOHHOMY yKa3aTento «Ha-
LMOHasIbHble CTaHAAPTbI», KOTOPbI ONY6/IMKOBaH MO COCTOSIHUIO Ha 1 AHBaps TEKYLEro roga, v no BbiMyckam eXxemecsy-
HOro MHPOPMAaLMOHHOIO yKasaTesns «HaluuoHanbHble CTaHAaPTbI» 3a TeKyLWMii rod. ECiM 3aMeHEH CCbINOYHbIN CTaHAApPT,
Ha KOTOpbIli faHa HefaTMPOBaHHAasA CCbIsKa, TO PeKOMEHAYeTCs UCMO/b30BaTh AeliCTBYIOLLYIO BEepCcuio 3TOro cTaHgapTa
C y4eTOM BCeX BHECEHHbIX B [laHHYI0 BEPCUIO U3MEHEHU. EC/IM 3aMeHeH CCbINTOYHbIN CTaHAapT, Ha KOTOpbIl faHa gatu-
poBaHHasi CCblfika, TO PeKOMEHAYETCSt UCMO/Ib30BaTb BEPCUIO 3TOTO CTaHAapTa C YKa3aHHbIM Bbllle roOA0M YTBEPXAEHUS
(NpuHATKA). ECNn nocne yTBEPXAEHUS HACTOALLEro cTaHAapTa B CCbIIOYHbIN CTaHAAPT, Ha KOTOPbINA faHa atupoBaHHas
CCbl/IKa, BHECEHO M3MeHeHMe, 3aTparnBatollee NosIOXKEHNE, HA KOTOPOe fiaHa CCbINKa, TO 3TO NOJIOXKEHWe peKoMeHAyeTCs
NpYMeHsTL 6e3 yyeTa AaHHOro N3MeHeHUs. ECM CCbINOYHBINA CTaHAapT OTMEHEH 6e3 3aMeHbl, TO NMOIOXEHNE, B KOTOPOM
[JaHa ccblsika Ha Hero, peKOMeHAyeTCsl NPUMEHSITb B YaCTU, He 3aTparnBaloLei 3Ty CCbUIKY.

3 TepMUHBbI

Mpy NpYMeHeHnn HacTosAWero ctaHaapTa ucnosb3osaHbl TepMuHbl no FTOCT P EH 12952-1 v cnepyto-
e TEPMUHbI C COOTBETCTBYIOWUMN ONpeeeHNAMU:

3.1 npamoii meTog (onpegenexHus kng yepes noABOAMMbIE M OTBOAMMbIE TensoBble noToku) (direct
method): MeTog onpegeneHus kng yepes OTHOLLUEHWE 3HEpPrnu, NOrNOLWEHHON pabounmu cpegamun (Boga u
nap), K NoABeAeHHOW aHeprnn (CKpbiTas TenaoTa ¢ AONO/HUTENbHAA TennoTa, NoABOAMMAN K naporeHepa-
Topy).

3.2 KOCBEHHbIi MeToa (onpeaeneHus kng yepes notepu Tenna) (indirect method): MeTog onpegene-
HUA KNA C YYeTOM BCeX CYLLeCTBEHHbIX MOTePb Tennaa, AONOSHUTENIbHON TennoTbl U Teni0Tbl B TON/MBE, NpY
KOoTopom Knf paseH 100 MWHYC OTHOLLUEHME CYMMbl BCEX NOTepb Tenaa v CyMMbl TenaoTbl B TONNBE U [0-
NOMHWUTENbHON TENNOTHI.

2
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COCTOsIHME npu cTaHAapTHbIX ycnosBusax (status standard conditions):

pn=1,01325 6ap n fn=0 °C.
3.4 ocTaTkm OT cxuraHma (dross). OcTaTku, ob6pasywwmecs B opMe neTyyen NbiAM UAU B XULKON
n/vnn B cnnaBfieHHO’ TBepaoi hopme (wWak), BKAOYAs cogepxalyeecsa B HUX TONIMBO.

4 O603HavYeHus

CocTosiHue npwu

O603HavYeHuNs, npuBefeHHble BTabnuuax 4.1-1—4.1-2, HAaCKONIbKO 3TO BO3MOXHO, COBMNafakT C CUMBO-
namu. koTopble aaHbl B Ta6nuue 4-1 TOCT P EH 12952-1.

Ta6nuuya 4.1-1 — JlaTUHCKUe BykBbl

CumvBon

A

An

[ I -

-

-

T T Z2 Z 4 Z ¥

- 4 ©

=

m

HavmeHoBaHve
30/1bHOCTb TONIMBA OTHOCUTE/IBHO CYXOro U 6e330/1bHOro TonAnBa
Bnusitowunii haktop
YaenbHas Ten10eMKocTb3
NHTerpanbHasa yaenbHaa TenioemMkocTb3
KoadphhmumneHT (HeycTaHOBMBLUASACA TEN/I0NPON3BOANTENIBHOCTb)
(JonycTuMblil) npeAen NorpewHocTn
TennoTBopHas CNOCcO6HOCTb
YaenbHasa aHTanbnmsa
KonuuyectBo npo6

OHTanbNuA AbIMOBOrO rasa wanm BO3fyxa CropaHusi, OTHECEHHass K MacCOBOMY MOTOKY
TonnunBa

CkpblTas Tensiota

OTaenbHan noteps

AnviHa HaTekaHuA

OTHOWeHMe Hepoxora K NoABOAUMOMY MacCoBOMY MOTOKY TonansBa
MonsapHasa macca

MaccoBblii NOTOK (pacxon)

KoadhhuumeHT n3bbiTka Bo3ayxa B KOHLE KoTna

KoadhpnumeHT n3bbiTka n3Bectun

MouwHocTb

NasneHne

TennoBoW NOTOK

TepMoguHamuyeckas TemnepaTypa

Temnepatypa (no Lenbcuio)

MaccoBas gonsa Hegoxora

MorpewHoCcTb n3MepeHnsa

O6bem BO3ayxa CropaHus 1 AbIMOBOrO rasa (Ha eAuHuLY MaccChbl TONINBA)

O6beMHBbI NOTOK (pacxon)

YaenbHblli 06beM

EpvHnua

KO/ (KTK)

KOXK/(krK)

KIDK/KT

KOX/KT

KOK/KT

KOX/KT

kBT
H/mm2

kBT

°C

Kr/Kr

M3/kr

M3y

M3/kr
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OKoHYaHue Tabnunybl 4.1-1

Cumson

T <% x s s

HavmeHoBaHve
CKopocCTb
BnaxHoOCTb TOM/MBA OTHOCUTE/IbHO CYXOro U 6e330/1bHOr0 TON/MBa
MaccoBble 401 [bIMOBOr0 ra3a’Bo3fyxa cropaHus
MaccoBble 401 BO34yXa CropaHus
O6beMHana gons

O6beMHble [0/ BO3AyXa CropaHus

MpumeyaHusda
1 1H/MM2 = IMH/M2 = 1 MMa.

EonHnua

m/c

Kr/kr
Kr/Kr
M3m3

M3m3

2 YKaszaHHble efuHNLbI ABIAOTCA 06LeynoTpebuTe/ibHbIMU. B criydae 6e3pasMepHbIX ypaBHEHU MOXET no-
Tpe6oBaTbCsA nepecyer.

a KopoTKo — «yfenbHas TennoTar.

Ta6bnunuya 4.1-2 — I'peyeckne GykBbl

Cumson

a

6

HavveHoBaHve
KoadhhmumeHT TennootTgaum
YacTHblli gudpcpepeHyman
Pa3HocTb
OTHOCWTe/IbHAsA MOrpPewHOCTb N3MepeHns
KoadhdpmumneHT ammuccun
Tepmuyecknii kng,
CTeneHb 06€330/1MBaHNSA
CTeneHb ob6eccepuBaHus
MaccoBas gons Tonnmea
JleTyyas 4yacTb 30/bl
MnotHoCTb
CTaHgapTHOE OTK/IOHeHMne
Macca Bo3ayxa CropaHusi U AbIMOBOrO ra3a OTHOCUTE/IbHO MaccChl Tonanea

MpoAo/MKUTENIBHOCTL UCMbITAHUA

Ta6nwunuya 4.1-3 — NHAeEKCbI

Cumson

A

Ash

AS

BD

HavmeHoBaHve
Bo3ayx
3ona
PacnblnuBatowmnii nap uav Bo3gyx
Koten
MpoaysouyHan Boga
C nonpaBkoii

NnHunsa

EavHnua
BT/(M2/K)

Kr/Kr
Kr/Kr

Kr/m3

Kr/Kr

qyunnnmc
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MpopgonxexHne Tabnuuybl 4.1-3

Cuvson HanmeHosaHve
C Yrnepop,
Ca Kanbuuii (M3BecTb)
Cco Okcupa yrnepoaa

co2 [Ovokcug yrnepoga

d Cyxoe BeLecTBO (OCHOBA)
daf Be330/bHblii 1 6e3BOAHbIN
DC Mbineynosurtens
e KoHeuyHoe 3HauyeHune
EC OxnaxpeHue nsBHe
FA NeTy4as nbinb (NeTy4yas 3o0na)
F Tonnneo, cropesluee TOMJNBO
Fo Mogsoanmoe TonAnMBoO
FW MuTatenbHas Boga
G [biMOBOI4 ra3 (ra3o06pasHbllii NPOAYKT CropaHus)
(C,) BenuuvHa 6pyTTO
g FapaHTMpOBaHHbIN NapameTp
H Bopopog,
h 20 Bopga
K M3BecTb (kak gob6aBka)
L MoTteps
LA MopacackiBaeMblii BO34yX
M MenbHuua/apobunbHas yctaHOBKa
M CpepnHuii
Meas N3mepeHHbI
Min MuUHUMYM
N NonesHbIi
N A3oT
(N) BenununHa HeTTo
N CoCTOsiHME NpU CTaHAaPTHbIX YCNOBUAX
(0] CTexnomeTpuyeckmii

0;02 Kncnopog

P lMocTosiHHOE faBreHne
R BasoBas BennunHa

R M3nyyeHue

RC N3nyveHue n nuHuA
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OKoHYaHue Tabnuybl 4.1-3

Cumson HavmeHoBaHve
RH BTOpuYHBbIl nap
S Cepa
SS BnpbicknBaemas Boga
SA MapoBoii kanopudgep
SL L nak
Sam OT60p Npob
Sen AaTtuunk
ST Caexuli nap
Tot Bcero
Tr dakTuyeckoe (3HaveHue)
" Hepoxor
n LIMpKYyNALMOHHBIN HACOC WY LUPKYNSLMOHHbIY BEHTUIATOP
VM NeTyune KOMMOHEHTbI
w CTeHka
2 MNMogBoaumoe Tenno
0 Mpwn 0°C
1 Mepepn, Ha BXoae
2 Mocne, Ha BbIXOAE
.U KonunyecTBo NpomMexyTOUHbIX NaponeperpesaTenei

MakcumasnbHbliA

Mpu NpYMeHeHUN HaCTOSLLErO CTaHAapTa AeiCcTBUTE IbHBI YNC/TOBbIE 3HAUEHUs COrNacHo Tabnuue 4.2-1.

Ta6nuya 4.2.-1 — Yucnosble 3HaYeHVSA

HanmeHoBaHve CvimBon 3HameHve EponHuua
YpenbHas TennoTta napoo6pasosBaHus npu 25 °C L 24425 KIK/Kr
YaenbHasa Ten/10eMKocTb napa mexay 25 °C n 150 °C ®PS 1.884 KK (kr K)
YpenbHas Tenn0eMKocTb Bogbl Mexay 25 °C u 150 °C pW 421 KK/ (KT K)
YaenbHaa TeN0eMKOCTb Bo3gyxa mexay 25 °C n 150 °C épn 1.011 kOx/(kr K)
YpenbHas TENNOEMKOCTb 30/1bl U fieTy4deill nbinm mexay 25 °C ,
1 200 °C Clis* QA 0.84 KO (kr K)
YpenbHaa Ten/i0eMKOCTh Liiaka
AN TOMOK C CYyXUM LWnakoyganeHnem L 1.0 kx/(kr K)
AN TOMOK CXUAKUM LiNakoyganeHmem °g| 1.26 KXK' (kr K)
YpenbHas TennoeMkocTb Aob6aBok mexay 25 °C 1 200 °C CCa
CaCoj 0.97 KO/ (kr K)
Ca(HO)2 1,32 kx/(kr K)
CaO 0.84 kx/(kr K)



OKOH4YaHue Tabnuubl 4.2-1
HanmeHoBaHve

YpenbHasa TennoeMKocTb 6e330/1bHOr0 U 6e3BOAHOro  yrns
mexay 25 °C n 150 °C

TennoTBopHas cnocobHocTb CO

TennoTBopHas CNOCOGHOCTL HeAoXora
NS KAMEHHOro yrns

nns 6yporo yrns

TeﬂﬂOTBOpHaH CMOCOBHOCTb BCEro opraHn4yeckoro yrnepoga
<10°C)

5 TapaHTuA XapakKTepucTuk

5.1 YcnoBuAa rapaHTUn XxapakTepucTuk

Cumson

*kk Kk

HQOn

S

5
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3HaueHve EpvHuua
1,03 <L+ W
kOx/(kr K)
12.633 MOx/m3
33,0 MOx/kr
27,2 MOpx/kr
33.0 M Ok /kr

[ONs rapaHTUK XapakTepucTuk Heo6XxoaMMo NPUMHUMATL BO BHUMaHWe cnegytolye (akTopbl:
- KayecTBO TOMMBa (COCTaB, TEMIOTBOPHAsA cnoco6HOCTb (NCV). N3MenbyaeMoCTb. XapakTepucTuka

nnaBneHnsa 30!'Ibl) n. B onpegennmblx cnyyaax, rpynna tonamea:

- XapaKTepuCTUKW NuUTaTesbHOI BoApl U BNpbICKMBAEeMOii Boabl (AaBneHne, Temnepartypa);
- [aBfieHWe, TemMnepaTypa U MaccoBblii pacxos NOTOKOB XO/I0AHOTO Napa NpPoMeXyTOoUHbIX naponepe-

rpesarteneii:

- TeMnepartypa Bo3gyxa, OTHOCUTE/IbHasA B/TaXXHOCTb BO3AyXa, AaB/ieHne Bo3ayxa, NOHMXEeHHOoe naBie-

HMe Ha BbiXo[e KoT/a.

XapaKTepVICTI/IKI/I n TepMmoaMHamMmuveckue cBolicTBa rEl,ef/‘ICTBI/ITe]'II::HI::I TO/IbKO Ha rpaHuvle Ccuctembl

(cm. 8.1).

5.2 NapaHTMpOBaHHbIe XapaKkTepucTnkn

MpuemMoyHble UCMbITaHUS NAPOreHepaTopoB CAYXaT A5 NOATBEPXAEeHUS COBM0AEeHUA rapaHTuii.
[L0MKHBI 6bITb TApaHTUPOBaHbI C/EAYIOLLME XapaKTEPUCTUKN:

- MakcuMMasibHas akcnayartaunmoHHas molHocTe (MCR);

- faBneHne n temnepartypa reHepnpoBaHHOro CBeXero n BTOpUYHOro napa,

- Kng unnu notepu, nnn temnepartypa AbIMOBbLIX ra3os.

Kpome TOro, npegmeTom rapaHTum MoryT ObITb:

- KNZ Wav noTepu npu 3afi@HHOM TON/IMBE 1 3afjaHHbIX YACTUYHbIX Harpyskax;
- COCTOSIHMe napa npw 3a4aHHOM TOMMBE U 3afaHHbIX YaCTUYHBIX Harpyskax;
- NoTepsi AaB/IEHUSI B YacTW BbICOKOro faBneHust (HP) naporeHepatopa v B MPOMEXYTOYHOM Maporne-

perpeBarene;

- noTepa gaB/ieHUA B NOTOKE BO3AyxXa CropaHna 1 AbIMOBOTO rasa B yCTaHOB/1EHHbIX corfialleHnem me-

CTax:

- KO3(h(HULMEHT M36bITKA BO3dyXa (OTHOLLEHME (haKTMUYEecKol U CTeXMOMEeTpUUYeckoli Macchl BO3gyxa

cropava) B YCTaHOB/IEHHbIX COrnaweHnem mMectax;

- MaKcuMMasibHbI pacxog, BrpbICKMBAEMO BOAbl B MPOMEXYTOUHOM MaponeperpeBarene;

- Hegoxor B neque|7| nbInun;
- 9MUCCUNA OAbIMOBLIX ra3oB.

Ecnwv cornaweHvem He onpegeneHo nHoe, TO rapaHTMmM KacatoTCa CTauMoHapHOro pexunma.

5.3 lononHuTeNbHble U3MepPeHUs

[Nsi OLEHKV NaporeHepaTopHoOii YCTaHOBKM TaKKe MOTYT GbITb UCMOb30BaHbl Crefyloliue nokasartesnu:
- [aB/ieHve 1 Temnepartypa Bofbl 1 napa B pasHbIX MecTax;
- [aBfieHue, TemMnepaTtypa U CKOpocTb (pacxof) BO3fyxa CropaHvsi B pasHbIX MecTax no xogy Tpy6o-

nposoaa;
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- [aBfieHve, TemnepaTypa, CKOpocTb (Pacxof) 1 cocTas [IbIMOBOIO rasa B pa3HbiXx MecTax no xoay Tpy-
6onpoBoa.

5.4 YyacTve pasHblX U3rOTOBUTENEl B NOCTaBKe Y3/10B NaporeHepaTopos

EC/n oTAenbHble y3/bl NaporeHeparopa NocTaBsoTCs pasHbIMU U3rOTOBUTENSAMU, TO MOTYT NOTPe6o-
BaTbCS JOMNO/IHUTE/bHbIE U3MEPEHUS /11 NOATBEPXAEHUS TOTO, YTO FrapaHTUK BbINOJIHEHBI.

6 MpuHUMNManbHbIe YCIOBUS UCTbITaHWI

6.1 MeToabl onpeAeneHnsa KoadduyeHTa Nose3Horo AeincTens

TepMuyecknii Kng naporeHepaTopa onpeaenseTcs ¢ UCnosb30BaHNEM NPSMOro WU KOCBEHHOTO MeTofa
(cm. pasgen 3).

Mpn MCnonb30BaHWM MPSIMOr0 METOAA PEKOMEHAYEeTCA Takke OnpefensaTb CyLWeCTBEHHble TensoBble
notepwm.

Pewaloliee 3HauyeHne 45 BbIGOpa 3TOr0 MeTofa MMET BO3MOXHOCTW uU3MepeHus. Bonblime macco-
Bble MOTOKW TOMMMBA HEMb3si TOYHO M3MEPUTb, HaNpuUMep, B c/iyyae TBEPAOro TOM/UBA, WK Xe 3TO BO3-
MOXHO C 04YeHb 6O/bLLIMM TPYAOM. B 3TOM c/iyyaB B pacyeT NPUHUMAETCs KOCBEHHbI METOA, KOTOpPbIA Takke
MPYMEHSIETCS MPU 3HAYUTESbHBIX KONebaHUAaX XapakTepucTuku Tonnamea. Ecnu TouHoe m3MepeHue noToka
TONMMBA BO3MOXHO, TO, B YHACTHOCTU A1 MasIeHbKMX NaporeHepaTopoB U3-3a NOrPeLIHOCTM NpU U3MepeHun
noTepu Ha U3My4YeHne 1 NoTepPU B IMHUK MHOTAA, B 3aBUCUMOCTM OT C/lyyasi, iyylle BbiGupaTb NpsMoli MeToga,
Ob6a MeTofa pasnuyatoTcs Takke NorpeLlHoCcTbo n3mMepeHus. Beerga cnegyeT ucnonb3oBaTb METOA, AaloLLnii
HaVMeHbLUYI0 NOrpeLIHOCTb U3MepeHus. NMprMeHsemMblii MeTog, cnefyeT OroBOpPUTL C MokynaTenemM u 3aduk-
cupoBaTb B AOTOBOpE.

6.2 O6Lwwune ycnosusa

Mepes NpoBefEHNEM MPUEMOYHBIX UCMLITAHWIA CneayeT onpeaennTb XapakTepucTUKX, YyCTaHOBMEHHbIE
B 5.1. Ecnu ycnoBus aKcnsyaTauum 3Toro He no3BosIslOT, TO N0 NpeaBapuTeNibHON AOrOBOPEHHOCTH UCMbITa-
HUS MOXHO NPOBOAUTL U NPY APYTUX YCNOBUSX. OAHAKO OTK/IOHEHUSI [O/MKHbI 6biTh Kak MOXHO MeHblue. B
TakoM crlyyae Knj HyXHO NepecunTbiBaTb Ha rapaHTuiiHble ycroBus. [eTanu npuBogsaTcs B pasgeno 9.

6.3 NMpeaBapuTenbHble UCNbITaHUA

Mepen, 06bIYHLIMWU MPUEMOYHBIMI UCTLITAHUAMMU MOCTABLIMKY HYXHO fAaTb BO3MOXHOCTb MPOBECTM
npeaBapuTe/bHble UCMbITaHWS, YTO6bI NPOBEPUTL TOYHOCTH CPEACTB U CNOCO60B M3MEPEHUS U NPOUHCTPYK-
TUpPOBATL NepcoHas, NPOBOASALMNIA UCTbITAHUS.

EC/n BCe y4aCTHUKM COFMacHbl, TO B c/iyyae 6e3ynpeyHoro pesysbTara Takoe npeasipueMoyHoe Mchbl-
TaHne MOXeT 6biTb NPU3HAHO OCHOBHbLIM NPUEMOYHbBIM UCTILITAHUEM.

6.4 CocTOosAAHME NaporeHeparopa

Hy>XHO MCXO4UTb M3 TOrO, YTO NaporeHepaTop paccunTaH TakuM 06pasoM, YTo Aaxe Mpu onpeaeeHHOM
3arpsi3HeHUN JOCTUIaloTCsl rapaHTUPOBaHHbIE nokasaresi. MOMEHT NPUMEMOUHbIX UCTIbLITAHUIA [O/KEH GbITb
COrflacoBaH nosib3oBaTenieM U NocTaBLYMKOM. OfHAKO Noc/e yCTpaHeHUsl HeOCTaTKOB NPUEMOYHbIe UCTbITa-
HUS AO/MKHBI MPOBOAUTLCS NOC/ie NPOGHOI AKcnyaTaumm.

Ecnu naporeHepaTtop Mo YC/0BUSIM NMOCTaBKWU OCHALLLEH OUMCTHBIMU YCTPOWCTBaMU (Hanpumep, caxeob-
[lyBOYHbIMMW YCTPOCTBAMU WU YCTPOWCTBOM Ap06ecTpyitHOli 0UMCTKY), TO Nepes NPUeMOUHbIMU NCMbITaHUS-
MU 3TV OYUCTHbIE YCTPOICTBA HY)XHO NPUBECTY B AeiicTBMe.

6.5 CTaumoHapHbIii pexum

6.5.1 [locTuxeHune ctayMoHapHOro pexunma

MockoNbKy rapaHTMpOBaHHbIe NokasaTen OTHOCATCA TOMbKO K CTALMOHAPHOMY pexuMy, Heo6Xoaumo
o6ecneynTb AOCTMXKEHVE NaporeHepaTopoM CTaLMOHapPHOTro pexvmMa (COCTOsHME NOKOS).

Bpems focTuxXeHNs CTaunoHapHOTO pexvnma O4YeHb CUIbHO 3aBUCUT OT KOHCTPYKLUK KOoTaa. Kak npaBu-
0. nepep ncnbiTaHUAMY NaporeHepaTop A0/HKEH HECKO/IbKO AHEN HenpepbIBHO HAX0AMTLCA B aKCMyaTaLlum.

8
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Mepes HayasoM WCNbITaHWU JOMKHA OblTb AOCTUTHYTA YCTOMYMBOCTb. Bce ydyacTBylouiMe CTOPOHbI
[OMKHBI BbITb COrNACHbI C TEM, YTO CTaLMOHAPHOE COCTOSHME JOCTUTHYTO.

OpHako ansa onpefeneHHblX TONOYHbIX YCTPOWCTB (Hanpumep, kKamepHble TOMKN C XUAKAM Lwiakoyga-
NIeHNeM, TOMKKU C NCEBAOOXMKEHHBIM C/I0EM) BPEMS AOCTMKEHNUS CTALMOHAPHOIO pexrmMa MOXeT OblTb OYEHb
NPOAOC/HKNTENBHBIM.

6.5.2 NpoBepka CTaLMOHAPHOro pexmma

Bo Bpems ucnbITaHUiA cnegyeT nyTem TekyLero KOHTPOsIA 0CO6EHHO XapakTepHbIX U BaXHbIX U3Mepsie-
MbIX BEIMYMH NOATBEPXAATb, YTO CTALMOHAPHbIA PeXuM no-npexHemy coxpaHseTcs. Mpu npsMom onpege-
NIeHNN Kng peKoMeHAyeTcs NpoBOANTL NPOMEXYTOUHblE 06pPaboTKV pPe3ynbTarTos.

6.5.3 PerynupoBaHune TOMNOYHOroO ycTpoiicTBa

WcnbiTyemoe TONANBO A0/MKHO ObITb B HANUYMK 3a6naroBpeMEHHO A0 UCNbITaHUsA, Tak YTo6bl y NnocTaB-
LMKa 661710 4OCTATOYHO BPEMEHU Ha TO. YTOObI OTperyMpoBaTth TONOYHOE YCTPOMCTBO U rapaHTUpoBaTh, YTO
CTauvoHapHoe COCTOSIHUE JOCTUTHYTO U MPUMEHUTENBHO K TOMNBY.

6.6 TpoBefeHUe ucnbiTaHui

6.6.1 lMpoAO/MKNTENBHOCTb UCMbITAHWUNA

Mpy npsmMoM MeToAe NPOAO/IKUTENBHOCTL UCMbITAHUIA onpefensieTcs TUNOM KOT/1ia U TOMKW, a Takke
[OCTVXXUMbIMUN NOTPELLHOCTAMU U3MEPEHUS.

Mpy KOCBEHHOM MeTO/e NPOAOIKUTENBHOCTb UCMbITAHWI Yallie BCEro onpefenseTcs u3MepeHnammn Me-
TOAOM CETKM NOTEPb C AbIMOBLIMY razaMu Uan. B criyvae TOMOK C NCEBAOOXKMKEHHBIM CNOEM, A/INTENBHOCTLIO
onpegeneHns notepu B pesysbTaTe IHTa/IbMUN 1 HEeJOXOora 30/bl.

B kauecTBe ykasaHuii B Tabnuue 6.6-1 npuBefeHbl crefyioLie pekoMeHaumm no npoAo/HKUTETbHOCTH
ncnbITaHUi.

Ta6nuya 6.6-1 — PekoMeHAOBaHHAsA NPOAO/IKUTENTbHOCTb UCMbITaHWUA
MpsiMble ncnbITaHUsA Mpopo/mKMTeNLHOCTL

YcTpoiicTBa ANsi TBEPAOro TOMN/MBA C PABHOMEPHON MOLHOCTBIO CXKUraHus 44

YcTpoicTBa A/151 TBEPA0ro TON/IMBA C BO3MOXHBIMU LUUK/IMYHbIMW KOoNnebaHn- He MeHee 8 4 U, NO MeHblueli mepe,

SIMM Maccbl TonsvMBa (Hanpumep, TONKW C HWXHel nogayeli TONANBa, TONKM  OAWMH MOJHbIA UMK ropeHusi-3onoyga-

C HaK/IOHHOW KO/IOCHMKOBOW pPeLeTKOW, pyYHble CUCTEMbI 30/10yAaneHns)8 NIEHUA C Ha4yasloM U OKOHYaHWEM B Of-
HOW 1 TOl XXe TouKe Luukna

64
TBepAoOTON/IMBHbIE YCTpolicTBa A4Ns 6araccbl U ApPYrMx BUAOB TBEPAOro TO- 2y
navBa ¢ pa3Holi TeNJI0TBOPHOW CNOCOGHOCTLIO
Xungkoe v razoo6pasHoe TONNBO (BKIKOUAA KOT/NbI-yTUIN3ATOPbI) 1y
ONeKTPOKOT/Ibl

KocacHuble ucnbiraHus

TBeppgoe TON/IMBO 44
Xnpgkoe n razoo6pasHoe TONANBO (BKHOUAA KOTNbI-yTUIN3ATOPbI) 2y

a Ecnm yCTpOICTBO AO/MKHO OMNYCKaTLCS AJ1S1 yAIeHUst 30/1bl, TO MPOAO/IKUTENIbHOCTBIO UCMbITAHUS SIBASIETCS Nepuog,
BPEMeHN Mexay npoueccaMmu 30/10yaasnieHus.

6.6.2 CocTOosiHME B Havasie U KOHUe UcnblTaHnsa

Cnepyouine 3HayeHUsa AO0/MKHbI HAXOAUTLCA B OCTATOYHOM COOTBETCTBUM B Hayase U B KOHLE UCMbI-
TaHus:

- YpPOBEHb BOAbBI U AaBfeHNe napa;

- MOTOK Napa u nuTaTtesibHoli Bofbl, a TakkKe Mo BO3MOXHOCTU YC/IOBUSA CXUTaHUs;

- NoTepsi AaBneHns No XO4Y NCEBLOOXMKEHHOrO CMOSt Kak Mepa CoAepPXaHNsi MHEPTHOTO Matepuana;

- 136bITOK BO3AyXa.

B cnyyae TONOK C KONOCHUKOBOW pelueTkoli 1 0CO6EHHO NpW MCMO/b30BaHUM NPSAMOro MeTofa onpeje-
NeHus K4 3anac TOM/IMBa Ha peLleTke B Havasle U B KOHLE WUCNbITaHWi [O/KEH 6biTb 0AMHAKOBLIM. Kpome
TOrO, NPV MCNOJIb30BAHUN MEeXaHWYeCKNX pPeLleToK CpeAHss CKOPOCTb PeLIoTKM U BbicOTa CA0S TONAMBa, no
MeHbLLEN Mepe, B Nepuog NPOXOXAEHUS OLHOrO 3anaca ToM/iMBa Ha peLleTKe AO/KHbl 6blTb OAMHAKOBbLI B

9
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Ha yanie 1 B KOHLE UCMbITaHWUs. MNPOoA0/IKUTENIbHOCTL U3MEPEHUIA A0/IXHA 6bITb 60MbLUE HENOCPECTBEHHO
NpPOAO/IKUTENBHOCTU UCNbITAHUIA. PekomeHayeTcst perncTpmpoBarh BbilleHa3BaHHbIE N3MepSeMble 3HAYEHUSI
nepes HavyasioM M MO OKOHYaHUW UCMbITaHWs, YTO6bl 4OCTOBEPHO (hMKCHPOBaTb CTALMOHAPHbIA PEXUM.

6.6.3 VIHTepBasbl CYNTbIBAHUA NOKa3aHWi

CuunTbiBaTb NokKasaHusa cregyeT Tak 4acTo, YTOObl MOrpelwHOCTb WHTErpupoBaHns OGblfa Kak MOXHO
MeHbLLe.

OTOro MOXHO [J06GMTLCS C NMOMOLLbH CUCTEM aBTOMATMUYECKOW permcrpauun M3MepsieMbiX BeINUUH.
Ecnun pesynbTtatbl uamepeHus UKCUPYIOTCA BPY4YHYHO, TO HEO6XoAMMO cobngaTbh cneaylolmne nHTepsasbl
CUMTbIBAHWA NOKa3aHwWii:

n3MepeHusi pacxoaa 3 MUH;
aHanu3bl AbIMOBbIX ra30B 5 MUH;
NU3MepeHUs AaBfeHNUst 1 TeMnepaTtypbl 10 MuH;
oT60p Npob 15 MUH.

6.6.4 flonycTumbie konebaHus

6.6.4.1 MapoBoii koTen

O6ycnoBneHHble aKcnyaTauuein konebaHns mMaccoBOro noToka napa (pacxofda) He AO0/KHbl NpeBbl-
watb 3 %—10 % cpefHuX 3HAYEHWI UCMbITAHUA (OLHAKO OHW HE JO/MKHbI 6biTb 60MblUE MakCUMasbHOM 3KC-
nayatauvoHHOW MoLLHOCTK), 6onee ToUHble NoAPO6GHOCTH CM. Ha puc. 6.6-1. MakcMManbHO AoMyCTUMbIE KO-
nebaHna gasneHus npeacTasfieHbl Ha pucyHke 6.6-2. TemnepaTypa fbIMOBOrO rasa [O/DKHA HaxoAuTbCs B
cTaumoHapHoM pexume. KonebaHns pasHuubl Mexay:

- TemMneparypoli AbIMOBOrO rasa Ha BbIXOfe naporeHeparopa;

- TemMnepartypovi X0no4Hoi cpeapl (Boga nnun Bo3ayX) Ha BXofe nocnefHero 06MeHHUKa;

- He [o/KHbI NpeBbiwaTh = 3 %.

Ecnu npepenbHble 3HaYeHUs, NpefCcTaB/IeHHbIe HA PUCYHKax 6.6-1 1 6.6-2 NpeBblLLEHbl, TO YCTPONCTBO
MOXeT 6bITb He NMPUHSATO.

a MakcumanbHble Kone6aHWA MaccoBOl NoTokKa.
b MaccoBblii NOTOK Napa

PucyHoK 6.6-1 — MakcumasibHO A0NYCTUMbIe KOoJsle6aHMA MaccoBOro NoToka napa

10
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a MakcumanbHble kone6aHus nasrneHuns.
6 laBneHue, p

PuncyHok 6.6-2 — MakcumanbHO AoNyCTUMble KonebaHnsa AaBrieHns napa

6.6.4.2 boiinep

Mpu NPUEMOYHBIX UCMbITAHUAX Goiliepa MOXET MMeTb MeCTOo CUTyauus, Korga nosiesHass MOLLHOCTb
KoTna 6o/ble UK MeHble 3HepPrMu, OTBOAUMOl B cucTeMy oTomnsieHusi. C 9TUM CBSA3aHO NOCTeNeHHoe NoBbI-
LUEeHWE UK CHUXKEHVEe cpeaHel TemnepaTypbl ropsyeii Boasl U. cnefoBaTesibHO, U3MEHEHUE cpefHeli Temne-
paTypbl BoAbl B 6oiinepe. MosToMy B NofIe3HOM TeMN/Ie HYXHO YUnTbIBaTb U HECTALMOHAPHYI0 COCTaBNAILLYHO,
KOTOPYIO MOXHO paccuuTaTb M3 BOASHOIO o6bema 1 mMacchbl kotna. OfHaKo MOCKOJIbKY 3TOT pacyeT CBsi3aH C
NOrPeLIHOCTAMU, MakCMMasibHOE M3MeHeHVe TeMnepaTypsbl B Yac /T He [0/1KHO NpeBbiWwaTh CeaytoLero
3HaueHus.

< . BK/u. (6.6.1)
1.15Vg

roe 'y — o6bem noToka BoAbl, U3MEPEHHbI/ BO BPEMSA NPMEMOYHbIX UCMbITaHUIA, M3Y;
VB — BogsHol 06bem 6oiinepa, m3;
/, — cpepHas Temnepartypa Ha Bxofe koTna Bo Bpems ucnbitanus (f, = 0.5 (f,£ + fM)). °C:
t2 — cpepHas Temnepartypa Ha BbIXofe KoT/ia BO BpeMs ucnbitTanus (t2=0.5 (t2E + t2A)). °C:
T — NPOAOIKUTENBHOCTb UCNbITAHUIA, Y;
[tx — n3MeHeHue cpepHeli TemnepaTtypbl ropsiveli Bofbl B NepUof UCMbITaHUA

<4 =W - *TA =005 «*1£ + *2E)- ('u + *2N))- °C-

Mpu aTOM MHAEKC A 03HAYaeT Havyano UCMbITaHWi, a nHAeKCe E — KoHew ncnbiTaHuii.
Ecnun noBbilweHe TemnepaTtypbl 60/bluUe, TO YCTPONCTBO MOXET BObiTb HE NPUHATO.

1n
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6.7 Tlpouune ykasaHus

Heob6xoavmo cneguTh 3a TeM. 4ToObl Ha CTOPOHE, obpalleHHOol Kk eoae/napy B pesysibTate HerepmeTuy-
HOCTW TPy6OMNpPOBOAOB U 3aMOpPHbIX YCTPOWCTB UAN BCNeacTBMe H6ainacoB He BO3HMKaIM NOTPELUHOCTY Npu
M3MepEeHNsX MaccoBOro NoToka. Mo3TOMy HEUCNOsb3yEMbIE JIMHUW HYXHO CHabAWTb 3arnylwkamy wWin. ecnv
3TO HeoCyLeCcTBMMO, crieayeT NPUHATL Mepbl A1 NOCTOAHHOIO KOHTPOSS.

Bo Bpems ucnbiTaHns Heb3a yaanaTh wnam. Ecnm a1oro Henb3s nsbexaTb, TO HYXHO onpeaesinTb 06b-
€M C/IMTOW KOTesNbHOU BoAbl. ECnv He 0roBOpPeHO MHOE, TO TEMNJ10, MPUHSATOE KOT/IOM OT C/INTON BOAbI, HYXXHO
npnm6aBuTb K NOIE3HOI MOLLHOCTM NapoBOro KoT/na.

OT yAasnieHns caxu BO BPEMSI UCMNbITAHUS, €C/IN BO3MOXHO, HYXXHO OTKa3aTbCs.

7 V3mepuTenbHble NprUGopbI 1 CNOCo6bl N3MEPEHUS]

7.1 O6LwWuMe NonoxXeHns

JonyckaeTcsi UCMO/Ib30BaHNE TOJIbKO TakUX W3MEPUTESbHBIX MPUBOPOB UMUK U3MEpPUTESIbHbIX NPeot6-
pasoBaTenieil, nokasaHus W/WK BbIXOAHbIE 3HAUYEHUSI KOTOPbIX MOXHO NEpPenpoBepuTs 1 NpeaesbHbie 0TKO0-
HEHWSI KOTOPbIX U3BECTHbI. K HUM OTHOCATCS.

a) usMepuTesibHble NpUGOPbI, UMelLLMe cepTudukaT (CBUAETENLCTBO O NOBEPKE, BblAHHOE COOTBET-
CTBYIOLLUM yUpeXAEeHUEeM):

b) kKanuépyemsie Npu6OPbI, KOTOPbIE KANMGPOBaIN NMYTEM CPABHEHWS C MOBEPEHHBIMU U3MEPUTEbHbI-
MU NpUGOopammn COrnacHo a), N0 BO3MOXHOCTU B YC/TOBUSIX UCMbITAHWS, MPUYEM [0 W MOC/e UCTbITaHUsA Asst
MOBLILLIAILLErOCS U CHUXAIOLWEroCs AABNEHUS;

C) CTaHJapTHble U3MePUTENIbHbIE NMPUBOPbI C U3BECTHLIMY NPeaesbHbIMUA OTKIIOHEHUSIMY,

d) apyrve npusHaHHble U3MepuUTesibHble MPUGOPbLI C U3BECTHLIMW NPEAE/bHLIMUA OTK/IOHEHUSAMU, UC-
No/b30BaH1e KOTOPbIX COTMAcoBaHO YYacTBYHOLMMU CTOPOHAMU.

He ponyckaeTcsi BHeCeHMe B U3MEPUTESbHbIE YCTPONCTBA CYLLECTBEHHbLIX MOCTOSIHHBIX U3MEHEHWIi BO
BPEMS! UCMbITAHUS.

MokasaHus MOryT 6bITb B LPPOBOIA MM aHaNoroBoi hopmMe, a pesy/bTaTbl U3MEPEHUS PETUCTPUPYIOT-
Csl BPYYHYI0 UM aBTOMAaTWYECKU. B MpPOTOKO/Me UCMbITaHWSI MO OTAEMBHOCTU YKa3blBalOTCA MCMO/Ib30BaHHbIE
U3MepuTesibHbIE NPUGOPLI U NPeaesibHbIe OTKIOHEHMS.

Ecnun pesynbTaTbl U3MEpPEeHUs PervcTpupytoTcs CUCTEMOI aBTOMaTMUYeckol perucTpauum, To cnegyeT
BbIGOPOYHO NPOBEPUTHL NPABUILHOCTL 06PABOTKN N3MEPUTESBHBIX CUTHASIOB.

7.2 \amepeHus gaBneHns

[na n3mepeHus gaBneHns UCNOMb3yOTCA NOAXOAALME MAaHOMETPbI UAN N3MepUTeNbHble Npeo6paso-
BaTe/n AasneHns. PasHoCTb AaBieHNii n3MepseTcss N0 BO3MOXHOCTU HEMOCPEeACTBEHHO ¥ NOAXOAAWMUMMN U3-
mMepuTenbHbIMK npuéopamu (Hanpumep, U-o6pasubiM MaHOMETPOM, MUKPOMAHOMETPOM C HaKMOHHOW Tpy6-
koW unu gudpdepeHumnanbHbiM MaHOMeTpoM). B kayecTBe MHAMKATOPHON XMUAKOCTU CAyXaT pTyTb, BoAa wnn
XWAKOCTU C COOTBETCTBYIOLLEN NTOTHOCTHIO.

[lo v nocne ucnbiTaHNa HEO6X0AMMO OTKaM6poBaTb MaHOMETPbI A1 NOBbILWAKLLErOCA U CHMXAaKLLe-
rocsi AaBneHus. pyrue pekoMmeHgauym no M3mMepeHunio AaBneHns 45 Bo3gyxa uam gpyrux ra3os npueoaaTcs
B [1]. [2] » [3d.

7.3 \3amepeHns Temnepartypbl

[Ons u3MepeHus TemnepaTtypbl UCMONb3YOTCS NPELU3NOHHbIe NPUGOPLI COMMACcHO NepevncieHnii a) u
b) n. 7.1 (Hanpumep, pTyTHbIE TEPMOMETPbI, TEPMO3/IEMEHTbI U TEPMOMETPbLI CONPOTUB/IEHWS], NOCNeAHVE B
KOMGUHALMM C NOAXOAALLMMU U3MEPUTEIbHBIMU CXEMAMU U U3MEpPUTE/IbHLIMK Npeo6pasoBaTensMu).

Ecnu npy namepeHusx B Tpy6ax 60/bLLOro AMameTpa B pasHbiX MecTax OfMHAKOBOIO CeYeHUsi B OHO
M TO Xe Bpemsi OrnpeaensioTcsi pasHble Temnepatypbl, TO c/iefyeT NpoBepuThb, NpuemaemMa v Takas pas-
HULA B Temnepatype. B NpoTUBHOM ciydyae cnefdyeT onpefenuTb cpefHee 3HaueHue TemnepaTypbl nyTem
M3MEepEeHNsT METOAO0M CeTKW. [/1s1 3TOr0 HYXHO pasfe/uTb W3MepsieMoe CeYeHVe Ha HeKOTOpOe KONMYECTBO
OZMHAKOBbIX Y4acTKOB, MPY 3TOM HY)XXHO 06ecneunTb, YTO6bI B U3MEPSIEMbIX CEYEHUSX HE BbISI0 NONEPEYHBIX 1
06paTHbIX TeUYeHwii. B kauecTBe cpeaHero 3HadeHus, kak NpaBuio, UCMoMb3yeTcs cpeaHee apuMeTyeckoe
M3MepEHHbIX TeMNepaTyp. B 0cobbix cyyasx MOXeT ObiTb OFOBOPEHO, YTO U3MEPSIETCA TAKXKe CKOPOCTb Wn
AMHAMUYECKMii Hanop v UCNosib3yeTcsl B3BeleHHoe cpeaHee. MOCKo/bKy BNsSHWE pasHULbl B MAOTHOCTY 1
yAenbHO Ten0eMKocT! 0YeHb Masio, TO UM MOXHO NpeHeGpeub.
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7.4 Macca 1 MaccoBblii NOTOK

7.4.1 B3pelunBaHune

Becebl, ncnosb3yemble AnA onpefeneHns Maccol, nepej UcnbiTaHnem cnefyet nNpoBepuTb Ha COOTBET-
CTBME [JeCTBYOLWMM NpeanucaHnsamM no MepaM 1 Becam.

[JeiicTBuTenbHbl cnegyowmne npeaesbl NOrPeLHOCTA NPYU NOBEpPKe:

a) gecaTuyHble Becbl: 0.5 I Ha KaxAablil Kr HAarpy3kun, HO He MeHee OfHOl NATOW npefena NorpeLHocTy
ANA MakcuManbHON Harpyskv. Mpegen NorpeLwHocTy B ABVWXKEHUW paBeH yYABOEHHOMY npejeny NorpeLHocTy
npwv NoBepKe;

b) BaroHHble Becbl: 3—4 T Ha KaxApblil Kr Harpy3ku. Mpegen norpewwHocTy B ABWXKEHUW paBeH 1.5-kpart-
HOMYy npejesny norpeLHocT! Npu NoBepke;

C) TPOCOBbIE BECHI NPV B3BELUMBAHMMN MOSIHOTO U ONMOPOXHEHHOIO pe3epByapa: 1—2 r Ha Kaxbli Kr Ha-
rPy3kU. 0HaKO He MeHee NOJIOBUHbI NMpefena NorpewwHocTy AN MakcMMasibHOW Harpysku. Mpegen norpeLu-
HOCTU B iBUXEHUM paBeH 1,5-kpaTHOMY npefeny norpewHocT npyu noBepke.

Micnonb3oBaHne KOBLUOBbLIX, KOHBENEPHbIX, ONPOKUALIBAIOLLMNX N MPYXWHHBIX BECOB A0MNYCTUMO, €C/n
nepepj v NOC/e UCMNbITAHUSA OHW MPOBEPAIOTCA MyTeM B3BelUMBaHWA NoJaBaeMblX KONNYecTs Matepuasna npu
NPMMEPHO 0AMHAKOBOW NPON3BOANTENLHOCTH.

7.4.2 '3mepeHns 06bEeMHOro noToka

N3mepeHns 06BeMHOro NoToka OCyLLEeCTBNAITCA NOCPEACTBOM 06bEMHOrO CHETUMKA, KOTOPLIA cneayeT
KanmbéposaTtb nepej UCMbITAHWEM U, B U3BECTHbLIX C/y4asiX, nocne Hero. focse nopLlHeBbIX HACOCOB A0Mny-
CKaeTCsa UCNo/b30BaHNe TONbKO NCTUHHO 06BEMHBIX CHETUMKOB (TO €CTb HE PacxoA0MepoB C BEPTYLLKOW). He-
06X04MMO CNeauTb 3a TeM. YTOObl Ha NMPOTSXXEHUN BCEro NepuoAa UCNbITaHWA NoALEePXUBAICS OAMHAKOBBIN
yAenbHblli 06bem UAv 0AMHaKoBas NA0THOCTb.

OnpegeneHne o6bema MOXHO OCYLLECTBNATL Takke C NOMOLLbi0 6akKoB, KOTOpble OblM HanoHEHbl K3
KannmbpoBaHHbIX COCYI0B WM eMKOCTel 1 TlaTe/IbHO U3MepeHbl WM NPOBepeHbl C UCMO/Ib30BaHNEM B3Be-
LLIEHHOli BOApbI.

Ecnu Temnepatypbl XWAKOCTW BO BPEMSI UCMbITAHUA U Ka/IMOPOBKM pasnnyanunuch, To ciegyet yunTbl-
BaTb U3MEHEHNS NMIOTHOCTM XUAKOCTU 1 TEMIOBOE pacluMpeHne mepHoro 6aka. (Hanpumep, o6bem cTanbHO-
ro 6aka npu Harpese Ha 100 K yBenuunBaeTcsi npumepHo Ha 0.4 %).

7.4.3 \3mepeHune pacxoja

7.4.3.1 N3mepeHune pacxofa c NoOMoLLbio Anadparm n conen

M3mepeHune pacxoa c MoMoLlblo Avadparm u conen pernaMmeHtTupyetca [4]. Ecnv npy ncnosib3oBaHnu
naporeHepaTopoB 60/1bLIOA MOLHOCTV NPEBbIANTCA rPaHnLbl UCNOb30BaHUS, YCTaHOBMEHHbIe B [4]. TO
HY)XXHO NPUMEHUTL APYTrhe MOSIOXEHNUS.

Mpy n3mepeHnn pacxoga ¢ NOMOLLbI0 BBAPUBAEMbIX CYXaOLWMX YCTPONCTB HY)XXHO MPUHUMATb BO BHU-
MaHve crepyouiee:

- NOCKOJIbKY KOHTPO/Ib pa3smepoB WAu U3MepeHune nepes npueMoyHbIMU UCTIbITAHUAMN HEBO3MOXHbI, TO
ucnbiTaHe A0/HKHO 6biTb MPOBEAEHO Nepes BbINOSHEHNEM CBapOYHbIX paboT, U pe3ynbTaTbl AO/MKHbI ObITb
3aperncTpmpoBaHbl. TeyeHns Ha Bxofe pernameHTupyotcs [4];

- €C/IM UCMNOMb3YITCA M3MepUTesbHbIE NPeobpasoBaTesin pacxoga, To nepes ncnbiTaHneM Heobxoanmo
onpefenuTb aKCnayaTauMOHHbIE XapaKkTePUCTUKM B YCIOBUAX UCMbITAHWUA WIW NOCTPOUTb KasIMGPOBOUHYIO
KpUBY!1O.

7.4.3.2 \3amepeHune pacxofa C MOMOLLbI CKOPOCTHbIX TPY6OK

Mpn n3mepeHnn pacxoga C NOMOLLLIO CKOPOCTHBIX TPY6OK (TMapomeTpuyeckne Tpyokun unm aHemome-
Tpbl) cnepyeT AeiicTBoBaTh cornacHo [1]. (2) wnwm [3).

7.4.4 \3amepeHne MaccoBOro NoToka nbian

Heo6xoauMo 0roBopuTb NOAXOAALLMIA CNOCO6 AN1A U3MEPEHUs MacCOBOro NOToka MblIvM B onpejeneH-
HOM ceyeHun.

7.4.5 OnpegeneHne NNOTHOCTU

[na onpefeneHus maccosoro noTtoka NJOTHOCTbL cnefyeT 6paTb U3 COOTBETCTBYIOLWMX Tabnul, ¢ uc-
Mo/ib30BaHNEM MapameTpoB COCTOSAHWA, TO €CTb AaB/IeHNa 1 TeMnepaTypsbl, a Takke cocTasa.

B cnyuyae rasoB HeomnpefgesieHHOro coctasa MN/IOTHOCTL OnpefesisieTca ¢ NOMOLLbIO M0THOMepa rasa
(Hanpumep, no byH3eHy-LLnnanHry) cornacHo [5].
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7.5 TennoTBOpHasA cNOCOBHOCTb

7.5.1 TennoTBopHas cNoco6HOCTb TOM/UBA

Tennoty cropanunsa H{G) n TennoTBOpPHYI cnocobHocTb H.N. TBEpA0ro 1 XnaKoro Tonanea onpegensoT
no [6]. B cnyyae ra3os M3BECTHOrO M HEM3MEHHOIO cocTasa TENIOTY CropaHus U TEMI0TBOPHYO CNOCOGHOCTL
MOXHO onpefensaTb NocpeAcTBOM ras3oBoro aHanusa no [7]. B cnyyae HeKOTOPbIX ra3006pasHbIX BUAOB TO-
navea (NpupoAHbie 1 pauHMpOBaHHbIE rasbl) onpegenieHne Ten0TBOPHOM CNOCOBGHOCTU NOCPEACTBOM ra-
30BOr0 aHa/IM3a MOXeT NPUBECTU K HETOYHOCTAM (ecnu, Hanpumep, Npu ra3oBoM aHasvm3e He onpeaensaTes
He3HauuTe NbHble A0NW TSXENbIX Yyr1eBofopoAoB). B aTux cayyasx TennoTy cropaHus U Tens0TBOPHYO CMo-
COGHOCTb OMNpeaensoT HENPepPbIBHO C NMOMOLLLIO PYYHOrO KaslopumeTpa. Takke AonycKaeTCa UCno/ib30BaHne
Kanmbpyembix aBTOMaTUYECKUX KaNOPUMETPOB 415 onpeAeneHuns TennoTbl CropaHus.

7.5.2 OT60p Npo6 TONNAMBA

OT60p 1 NoAroToBKa Npo6 TBepAoro Tonanea nposoamTcs no [8]. OT6op Npob XMAKOro nam rasoobpas-
HOro Tonnuea ocyuecTBnseTcs no [9]. B3sATble Npobbl 4OMKHbI COOTBETCTBOBATL CUraeMoMy BO BpPeMsl 1C-
NbITaHUS TONAMBY NO TUNY, COCTaBy U KayecTBy. OTO OCOGEHHO KacaeTcs Tonavea ¢ KonebnoLwmmes cocTa-
BOM. Mpo6bI HYXXHO OT6MpaTh B cOCTaBe, COOTBETCTBYIOLLEM TAKOBOMY Ha rpaHuLie CUCTEMbI.

7.5.3 TennoTta cropaHus n oT60p NPo6 OCTATKOB OT CXKUraHus

TennoTy cropaHns OCTaTKOB OT CXUraHusi, HE0OH6X0AMMYIO A1 pacyeTa TOMOYHbIX MOTEPb OT HeJoXora
onpegensaoT no [6].

YyacTByOLWMMN CTOPOHAMU MOXET OblTb COrNacoBaHO YNpPOLLEeHHOE onpejenieHne TenaoTbl cropaHns
yepes cofepxaHue yrnepoga wnu yepes notepu npu npokanmsaHuu. Ecnm cnoco6 onpegeneHvs Tennothbl
CropaHus He cornacoBaH, TO B KayecTBe TENI0Tbl cropaHusa obLero yrnepoga noAcTaBnsoTCa 3HAUYEHUS Co-
rnacHo 4.2.

OT60p NPO6 OCTATKOB OT CXWraHWs OCYLLEecTB/SETCA, Kak B cnyyae Tsepgoro tonnausa no [8]. Ecnam
ocTaTky OT CXKUraHWa B3BELUMBAIOT BO B/IAXXHOM COCTOAAHWU, TO HE06X0AMMO 06ecneyumnTb, YToObl BNAAXHOCTb
npobbl COOTBETCTBOBasIA CPEefHEN BNAXHOCTUN OCTATKOB. EC/in n3amepeHne o6pasyoLnxca ocTaTkoB OT CKM-
raHus CNyXuT ONna onpejesieHns Kng KOCBEHHbIM MeTOAOM, TO PEKOMEHAYeTCS NPOBEPUTb YCTaHOB/IEHHOE
KONMYeCcTBO B paMKax 30/10BOro 6anaHca.

7.6 XuMunyeckunin coctas

7.6.1 Tonnuso

Mpn Heo6Xx0ANMOCTU MOXHO OCYLLECTBAATL 3/IEMEHTHbI aHann3 TBepA0ro 1 XX1AKoro Tonavea no [10],
[11]. (22). (13) n [14], a ra3006pa3HOro TonaAnBa NOCPEeACTBOM ra30BOro aHam3a.

7.6.2 JleTyyad nblfib U 301a

[na netyyei nbinu v Wnaka Npu KOCBEHHOM OMNpefeneHnn Kng 4na pacyeta notepb Heo6xoAMMO BCer-
fa onpefensatb HefoXor. HyXxHo cornacoBatb MeTof onpeenieHns. 310 0CoO6eHHO kacaeTcs obLiero yrnepo-
[ia B 30/1€ TONOK C MCEBAOOXMKEHHBIM C/I0EM, MOCKO/IbKY BbiCOTa TEMMEPAaTypbl UCMbITAHUA ABNAETCA Cyle-
CTBEHHbIM (hakTopomM. CoOoTBETCTBYIOLWAsA MHpopMauuma cogepxuntcs B [13] u [14].

7.6.3 bimoBOIi ras

CocTaB AbIMOBOrO rasa onpegfesisaercs ¢ NoOMOLLbI NPMBOPOB A/ XUMUYECKOTO, (PU3NKO-XUMNYECKOTO
WM 4nCTO PM3NYECKOTO aHanm3a HenpepbIBHOTO WKW Nepuoanyeckoro geincteus. Mpubopbl J0MKHBI BbITh
paccunTaHbl Takum 06pas3om, YTO6bl 0671acTb paccesiHnA U3MepPSieMblX BESIMYMH C YYeTOM CTaTUCTUYECKOW
[octoBepHOCTM 95 % COOTBETCTBOBaU/Ia CNeAYIOLNM 3HAYEHUAM:

Ovoxkeung yrnepoga: = 0.2 % nyHkTa,;

Kucnopog: = 0,15 % nyHkTa;

O6BbeMHasn KoHUeHTpauus okeuga yrnepoga: + 1 % KOHe4Horo sHavyeHus guanasoHa U3mMepeHus, Ho He
meHbLe * 0.01 % nyHkTa.

Mpu ncnonb3oBaHUK aBTOMAaTUYECKUX ra30aHanM3aTopoB criefyeT NPOBEPUTL YCTAaHOBKY HyNeBOl TOY-
KW. NPOBEAEHHYI0 Nepes HayanoM MCMbITaHUS, U YyBCTBUTENbHOCTb MOC/E UCMbITaHUA (Hanpumep, nyTem
nojaun cpaBHUTE/bHBIX ra3oB.).

Mpu usmepernnn C02 npubopamun 4N XMMUYECKOrO aHannsa HY)XXHO NpvHMMaTb BO BHUMAHUE, YTO CO-
aepxaHne C02 n S02 nsmepsetcs 0THOCUTESIbHO CyXOro bIMOBOIO rasa.

TemnepaTypa okpyxatwLleli cpefpbl B 06/1aCTN U3MEPUTENbHOIO AaTynka Ao/mKHa 6bITb MOCTOSHHOW. Ha
n3MepeHns MeTofoM CeTKM pacnpocTpaHseTca 7.3.
14
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7.7 2nekTpuyeckas MOLHOCTb

MoLLHOCTb, NOTpe6nseMas 3MeKTPUYECKUMK NPUBOAAMM, ONpPeAensieTcs C MOMOLLbI KOHTPOSIbHbIX
CUYETUMKOB WUNN NYTEM M3MEPEHUS MOLLHOCTM METOAOM ABYX WM Tpex BaTTMeTpoB. [ns onpegeneHus otga-
BaeMOil MOLLHOCTM NOCTaBLLMK JO/KEH NPEfOCTaBUTL NokasaTesi MOLWHOCTU MOTOPOB.

8 JHepreTnyecknini 6anaHc 1 TePMUYECKUI KNg,

8.1 SHepreTUyecknin 6anaHc u rpaHuLa CUCTEMBI

8.1.1 O6wue nosoxeHns

BaxHelwum ycnosmem N pacyeTta KoauumeHTa NonesHoro AeicTena ABASeTCs yCTaHOB/eHWe
rpaHunLbl CUCTEMbI, 10 KOTOPOI pPacnpoCTpaHseTCa 3HepreTnyecknii 6anaHc naporeHeparopa.

Bo-nepBbIX, rpaHuLa cucTeMbl AN KOANYECTBA TeN10Thbl AO/MKHA NepekpbiBaTbCA rpaHuLell NocTaBku
naporeHeparopa, BO-BTOpPbIX, 3HepreTnyeckme noToku, BaxHble A5 onpeAeneHns Kng. AO/MKHbI 6biTb OAHO-
3HaYHO U3MepuUMbIMK. EC/n Ha rpaHuLe CUCTEMbI B COCTOSAHWUM MOCTaBKU HEBO3MOXHbI 6e3ynpeyHble nsmepe-
HUA. TO ee MOXHO 3aHOBO YCTAHOBWUTbL B COOTBETCTBUM C TPpebOBaHUAMMU MO AOTOBOPEHHOCTU MeXAy U3roTo-
BMUTENEM U nokynatesnem. Npu 3ToM B onpejesnieHHbIX Cyyasx MoXeT noTpeboBaTbCa nepecyeT OTAesbHbIX
N3MEPEHHbIX BEIMUYMH Ha YCNOBUSA rpaHuLbl NOCTaBKN.

8.1.2 CtaHfapTHaa cucrtema

OTa cucTemMa oxBaTblBaeT BCIO NAPOBOAAHYIO CUCTEMY C LIUPKYIALMOHHBIMW HacocaMu, TOMKOM, BKoYas
APO6GUbHYI0 YCTAHOBKY (419 MblEYro/bHbIX TOMNOK), LMPKYISLWOHHBIA BEHTUASTOP AbIMOBOrO rasa, yCcTpoii-
CTBO BO3Bpara sieTy4eii Nbiav 1 NapoBoii kanopudep. B aTy cuctemy He BXOAAT ra3o- UM MasyTornogorpesa-
TenNb. MbleyN0BUTE b, BEHTUIATOP NPUTOYHOIO BO3AyXa U AbIMOCOC. 3Ta cuctema Ao/mKHa OblTb NONOXEHA
B OCHOBY MPUEMOYHbIX UCMbITAHWI B HOPMasibHOM criydae. Ecnv npu 310l onpefeneHHol rpaHuue cucTemsi
NPOVCXOANT BO3BpAT NeTyyell Nbinn, TO Nocne onpeAeneHns noABoAMMbIX U OTBOAMMbIX TEN0BbIX NOTOKOB
cnefoBasio 6bl yUnTbiBaTh IHTA/ILMUIAHBINA NOTOK NeTyvel NbiNn Nepes nolieynosBuTesIeM B ka4yecTse Tensio-
BOVi MoTepu, a aHTa/IbNUIAHBIA NOTOK BO3BPATHOW 30/1bl B KAYECTBE NOABOAUMOrO Tenaa. IToT Cnocob, XoTa u
ABNAeTCA PopMasibHO NPaBU/IbHLIM, HO HECKO/ILKO MPOTUBOPEYUT 34paBOMY CMbIC/Y. [10CKONBKY TemnepaTy-
pa BO3BPaTHOW 30/1bl OYEHb Maslo OT/IMYAETCA OT TeMnepaTtypbl AbIMOBOIO ra3a, PpekoMeHAyeTCs NMpUHUMAaTh,
4YTO BO3BpaTHas fieTyyas Nbl/ib 0CaXAaeTca nepes nolaeynosutesnem (To eCTb ellle B rpaHuLax CMCTeMbI), Tak
4YTO BO3BpAT BCerfa oCyLeCcTB/AETCA B rpaHuLax cuctemsl. Ecnv takoe fonyleHme HeBO3MOXHO, TO Mblney-
NOBUTENb JO/DKEH ObITh BK/IKOYEH B rpaHuLly cuctemsol (cm. 8.1.3.4).

Ha pucyHke 8.1-1 noka3aHa guarpaMmma naporeHeparopa, Ha KOTOPYH HaHeceHa rpaHuua CUCTeMbl CO
BCEMMW NOABOAVMBIMU Y OTBOAVMBIMW MACCOBbLIMW U TEMNI0BLIMU NOTOKAMU, KOTOPbIE OnpefesneHbl Ha OCHO-
BaHUW 3HAYEHUI, N3MEPEHHBIX BO BPEMS WUCMbITAHUS.

8.1.3 ipyrue cucrtemsl

8.1.3.1 O6wwume nonoxeHns

Mo npakTUYeckum CoobpaxeHUsM MOXeT ObiTb LeniecoobpasHo MNOSIOXMTb B OCHOBY onpefeneHus
3HepreTUyeckoro 6asaHca apyrue rpaHuLbl, Hexenn onucadbl B 8.1.2. EC/iM ncnonb3yeTcs 3Ta BO3MOXHOCTb,
TO B /11060M C/lyyae HYXXHO YCTaHOBWTb, Kakne MoABOAUMbIE W OTBOAUMbIE TeMN0Bble MOTOKWN AO/MKHbI ObiTh
y4YTEHbI B [JOMOJ/IHEHME K NOTOKaM, npueefeHHbIM B 8.3.

HekoTopble BO3MOXHble anbTePHATUBbI FpaHuLe CUCTEMbI MPUBEAEHbI HUXE.

8.1.3.2 Cnctema 6e3 napoBoro kanopudpepa

MapoBoii kanopugep HaxoaMTCcA 3a rpaHuLell CMCTEeMbl, COOTBETCTBYHOLLEl 6anaHcoBoi obnacTw,
KOTOopas npeAnucaHa UHCTpPyKUMeld No ucnbliraHnam ASTM.

Ecnun napoBoii kanopudep o6orpeeaeTcs NOCTOPOHHUM NapoM, TO MOLLHOCTb BK/IOYAETCH B aHepreTu-
Yyecknin 6anaHc TO/IbKO KOCBEHHO, MOCKO/bKY 3HTa/IbMUIAHLIA NOTOK BO3fyXa CropaHvusa npubasnseTcs K MoLy-
HOCTM NapoBoro kanopudepa. Ecnu naposoli kasiopudep, HaNnpoTUB, 060rpeBaeTcs CO6CTBEHHbLIM NapoMm, TO
MOLLiHOCTb MapoBoro Kasiopugepa Hy>Ho nNpudasuTb K nosiesHomy tenny (cm. 8.3.1).

8.1.3.3 Cnctema C BEHTUIAITOPOM MPUTOYHOTO BO3AyXa

Ecnv BEHTUNATOP NPUTOYHOIO BO3Ayxa HaxoAMTCA B rpaHuLax cucteMbl, TO U3MepeHne NoTOKOB rops-
yero Bo3fyxa He TpebyeTcs, XOTS MOLLHOCTb Ha Basly BEHTUIATOPA MPUTOYHOTO BO3AyXa [lo/KHa 6bITb yuTeHa
(cMm. puicyHOK 8.1-1, WTPUXNYHKTUPHAA rpaHunua). 3Ty cucTeMy LenecoobpasHo 1CNosb30BaTb, €C/IN MexXay
BEHTU/IATOPOM MPUTOYHOIO BO3AyXa W BO3gyxornoforpesaTesieM OTCYTCTBYET NoAxofsliee U3MeputesibHoe
ceyeHue, unu ecnu paboTa BefeTCs C BO3BPATOM ropsiyero Bo3gyxa.
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8.1.3.4 Cuctema c nbuieynosBuTenemM Uamn ¢ noineynoBuTesieM u AbiIMOCOCOM

DTy cMCTEMY HYXHO UCNOJIb30BaTb, ECNU B AbIMOX0Ae nepes nblieynosutenem Unm BnaoTb A0 AbIMOCO-
ca Henb3A HaWTh NOAXOAALLYI0 U3MEPUTEsbHYIO MIOCKOCTb AN AbIMOBOrO rasa. B atux cnyyasx B kayecTse
[ONONTHUTENBHBIX IHEPruii A06aBNAIOTCSA 3NeKTpuYeckas MOLHOCTL 3nekTpodunbTpa (Poc) 1 notepu Tenna
nblneynosutens (0oc). Wam MOLHOCTL Ha Bany AbiMococa (PG). Ec/iv HeT 06LenpUHATBLIX OMbITHbLIX JaHHbIX,
TO BbICOTA 3HEPIUiA NblIeyNoBUTENA AO/KHA ObITb OrOBOpPEHa nepej ncnbitaHneM. Mpu Takoi rpaHuLe cucTe-
Mbl U3MEPEHHan TemnepaTypa [bIMOBOrO rasa fo/mkHa OblTb NepecunTaHa Ha rpaHvly CUCTEMbI, NOSIOXEH-
HYI0 B OCHOBY rapaHTMpOBaHHbIX NapameTpoB.

8.1.3.5 Cuctema ¢ ocaxgeHviem Bbinapa y Apo6uibHOR yCTaHOBKM

Mpu ncnonb3oBaHuy GypbIX Yriei, KOTopble UMEKT OTHOCUTE/IbHO BbICOKYH BIaXHOCTb, NMpU U3BECT-
HbIX YCNOBUSAX MOXET NoTpeboBaTbCs ocaxAeHue Bbinapa y ApobunbHOW ycTaHOBKW, TO eCTb BOAAHONM nap,
06pa3oBaBLLMiCA B NpoLecce 3MesbYeHUss 1 CyLKM, TO/IbKO YacTUYHO NojaeTcs B naporeHepartop. B atom
cnyyae yCTPONCTBO OCaXAEeHMS Bbinapa f0/HKHO 6biTb BKIIOYEHO B cUCTEMY. TO e camoe kacaeTcs Bo3BpaTa
[ObIMOBOrO rasa 13 KoHua KoTna, To eCTb MecTo oTbopa ToXe A0/HKHO HAaXOAWUTLCA B rpaHuLax cuctembl (CM.
pucyHoK 8.1-3). Ecnun 3TO HEBO3MOXHO, TO NPU M3BECTHbLIX YCNOBUAX cCnefyeT npefBapuTesisHO OroBopuUThb
Heo6XxoAMMble KOPPEKTUPOBKN Nepes YCTaHOBNEHWEM TPaHULLbl cucteMsl. [Mpu ocaxaeHnn Boinapa NoToK Abl-
MOBOrO rasa rnoctynaeT B Tpyby AN O0TBOAa Bbinapa B kayecTBe «AONOSHWUTENbHOW notepu» (cM. 8.3.3.5).
MoaTomy cnefyeT 3MepsThb Takke COCTaB, MaccoBbIil MOTOK U COAepPXaHne Mbin B [bIMOBbIX ra3ax.

8.1.3.6 CucTtema B crlyvyae MHTErpupOBaHHbIX YCTAHOBOK A/151 06ecceprBaHNs U yaaneHus OKCUAoB a30-
Ta 13 AbIMOBbIX ra3oB (DeNOXx)

Ecnun mexpay sosgyxonogorpesaTesieM M naporeHeparopoM B [bIMOBOM MYWM BO3AYLUHOM TpakTe Ha-
XOAATCA YacTu YCTaHOBKM obeccepuBaHns AbIMOBOrO rasa Wan YCTaHOBKM yAasIeHNs OKCMA0B asoTa Mo Tex-
Honorun DeNOX. To 06bI4HbIV 3HEepreTMyecknii 6anaHce BKIOYEHVEM BO3A4yXONOAOrpeBaTensi HEBO3MOXEH.
MoaTomy rpaHuua cucTemsl /18 3TOTO NaporeHeparopa fo/HKHa onpefenaTbCa TO/IbKO KakK NMPosioXeHHas no
TpakTam ropsiyero Bosgyxa u Tpakram ropsayero gbima. B aTom cnyyae pacyet uav rapaHTusa Kng HeBO3MOXHbI,
NMoO3TOMY rapaHTVsa AO/HKHA orpaHnuMBaTbCs TeMnepaTypoii AbIMOBOrO rasa Ha BbIXO4e W3 naporeHeparopa
npy OrOBOPEHHOW MOLLHOCTW naporeHeparopa.

8.1.3.7 Ocob6ble cnyyan

[ina onpegeneHHbIX NaporeHepaTopoB MOryT 6bITb Len1ecoobpasHbl Apyrme rpaHuLibl CUCTEMbI, MOMUMO
npuBefeHHbIX Bbie. MNpu npefocTaBieHUn rapaHTuii B OroBope NoCTaBkN JO/MKHbI 6bITb YCTAHOB/EHbI rpa-
HULbI CUCTEMBI U 3aK/TH0YEHbI cornalleHns 06 3MepeHnsx Wam pacyetax nogsoAMMbIX U OTBOAUMBIX Temnlo-
BbIX MOTOKOB, KOTOPbIE HE BKMIOYEHbI B HACTOALLMI CTaHAapT.
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CMm. Tabnuuy 8.1-1

PucyHok 8.1-1 — [uarpamma naporeHeparopa c nogsBOAUMbIMU 1 OTBOAVMMbIMU TEMIOBbLIMU
M MaccoBbIMW NOTOKaMu (CTaHgapTHas cuctema)
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Ta6nunuya 8.1-1 — Hymepauusa Ha pucyHke 8.1-1

Mo3nuuna

1

2

10

12

13

14

1l4a

15

16

17

18

18a

19

20

21

18

HanmeHoBaHune

Bnpoickusaemas soga (fhss. hss)

OxnaxpaeHne Haccca (QO0)

LinpkynsiumonHbliii Hacoc (Pn)
Ypanenue wnama (Aao. hBD)
BHewHee oxnaxgeHue (Qcc)

Pacnunuearowmii nap hAS)

MasyT, ras (f1y. P(b)H tyy)
Yrone (my0. H(N)f. hF)

MowWHOCTb MesnbHULbI U BeHTUAATopa (Pm)
MenbHuua

[ononHuTenbHas Tonka MenbHULbI
(Maz3yT, ras)

Motepwu ot wnaka (QSL)

XonogHblii BO3AyX MesbHULbI

BTOpWYHbIV BO34YyX

Tennblii BO3ayX MefnbHULbI

wnn
nnn

Co6CTBEHHbIV Nap

uwnn

0N

Bosayxonogorpesartesib

BosBpart netyueli nbiin

Pa6ounii Bozgyx k imALa)

nosunuunsa

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

HanmeHoBaHue
MNapoBoii kanopudep
MocTopoHHWIA nap
BosBpart ropsiyero sosgyxa
KoHpgeHcaTt(J/15/12)

MpuTouHbIl BEHTUNATOP (Pra)

Map (15 . hAS)
AObimococ (PG)

MoTepw ¢ netyueii noinbio (QFA

Mbineynosutens (QrC . POC)
MoTeps € BbINYCKHbIM OKCMAOM yriepoaa
m,-.hG

LINpKYyNSLMOHHBIN Hacoc AbiMoBoOro rasa (P ")

Bo3pgyx, nogcacbiBaeMblii Yepe3 HeM1I0THOCTY
A n whlA
MpouunB anekTpuyeckne molHoctn (P)

MuratensHas soga (LLrJT mhRAs

MpomMexyTouHblli naponeperpesatess .

BXOA (Hn . hRm)

MpomexyTouHbIl naponeperpesatesb |l. BXog,
&B>T +bbIT)

MoTepu Ha U3nyyeHne n NoTepu B INHUN

BnpbIckMBaeMas BOAa, MPOMEXYTOUHbINM Napo-
neperpesatesns Il JhsRm mhSRin)

BnpbickMBaemasi BOAa, NPOMeXyTOUHbI napo-
neperpesatenb | (A~ n . ftSRn)

paHunLa cTaHaapTHON cucTeMbl

MpomexyTouHbIi naponeperpesatesnb I,
BbIxod y fA MrQ. hRHI2)

MpomexyTouHbIli NaponeperpesaTens 1
BbIX0O,

Map BbICOKOro faBsieHUs /jnST, hST)



Mo3unuymna
1

2

10

HanmeHoBaHue
BTOpuUYHbIN BO3AYX
Tennblii BO34YX MeNbHULbI
XonoAHblli BO34YyX MeNbHULbI

IpaHmLa cucTembl

BosgyxonogorpeBaresb
BosBpart netyuyei nbinmn
Co6CTBEeHHbI nap
MapoBoii kanopudep

Kongeucat (h )
MpuToYHbLIN BeHTUNATOP (Pra)

Map YN$a, f>sAi)

Mosnuunsa
12
13
14

15

16

17

18

20

21
22

23
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HanmeHoBaHue
MocTOpOHHMI nap
Abimococ (PG)
MoTepwu c netyyeii NbiNbIO

Pa6ounii Bo3ayx K (n\/,)

Mbineynosutens (d"x;. Poc)

MoTepsi ¢ BbINYCKHbIM OKCUMAOM yriepoaa

(fic . hQ)

LIMpKy NALMOHHbIN Hacoc AbiMosoro rasa (PUG)

Bospgyx, nogcacbiBaemMblii Yepes HensI0THOCTU

s hlA>

Mpoune anekTpuyeckne mowHocTtun (P)

nnun

nn

PucyHok 8.1-2 — Cuctema 6e3 napoBoro kasopudepa

19



FOCT P 55682.15—2013

Mosuuus HanmeHosaHve Moznums HanmveHoBaHve
1 BHelHee oxnaxaeHue (<?£C) 8 OTxoAswWwniA BbiNapa
2 Pacnunusatrowmii nap hAS) 9 MoTepu ot wnaka (QSL)
3 Mas3yT, ras (LL,. H(Nyy, hH) 10 IpaHuLa cUCTEMBI
4 Yrons (hpQ hF) n ropesika Ans Bbinapa
5 [biMoBoli ras 12 BTopuuHbI BO3AYyX
6 MOLWHOCTb MefIbHULbI U BEHTUIATOPA (PVI) 13 ropsiunii ras
7 MenbHuubI

PucyHok 8.1-3 — Cucrtema c ocaxgeHnem Bbinapa

8.2 lcxogHas Temnepartypa

[lns pacueta nogBOAVMMOI N OTBOANMOI 3HEPTM HEOOXOAMMO YCTAHOBUTL HY/1EBOI YPOBEHb. [OCKONb-
Ky 3aBMCMMOCTb OT JaBNIEHNS IHTASIbMMUIA MACCOBbIX MOTOKOB HA CTOPOHE [bIMOBOr0 rasa fnpw CyLLeCcTBYIOLLNX
Ha npakTuKe AaB/IeHUAX O4eHb Masa, TO 3[4eCb AOCTAaTOYHO YCTaHOBUTL Temnepatypy. pn NpuemMoyHbIX nc-
nblTaHWAX cnefyeT BblGMpaTb NCXOA4HYI0 Temnepatypy tr = 25 °C; MmoryT 6biTb OFOBOPEHbI 1 Apyrne Temnepa-
Typbl, O/HAKO B TAKMX Cy4vasx He06X0ANMO nepecunTaTb TENIOTBOPHYIO CNOCOBGHOCTL/TENNOTY CropaHus no
ypaBHeHuto (8.2-1):

AHy ~ + 1(1- Tasf* YHD) crdaf* Poocpad ~ Wcod cpGod * 2HO cw ~ MHIOP oSrJ “ ~5 °C) (8.2-1N)
H{cv =MG)*  ” *ash “ ?Hro) crdat + Wacd cpad -~ *Gafcpcod * Yh2 cw -~ ~HrOr Cwd (*r “ (8.2-1G)

roe H(N) — TennoTtBopHast cnoco6HocTb npu 25 °C;
H\NJr— TennoTBopHas cnoco6HOCTb NpW BbIGPaHHON MCXOAHON Temnepatype. tr\
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H\G) ~ Tennota cropaHus npu 25 °C:
H(Gy — TennoTa cropaHusa npv BblIGpaHHON UCXO4HOW TemnepaType. tr

MockofbKy Avana3oH UCXOA4HBIX TeMnepaTyp [O0BO/IbHO Y30K, TO A1 WHTErpasibHON yAenbHOR Tenso-
emkocTu npu 25 °C MOXHO MCMoNb30BaTb creayrolme 3Haverns (kx/(kr-K)):

Bopga. ov = 4,19

Map: QST = 1.86

Cyxoii Bo3ayx: Qpad = 1,005

Cyxoi1 obIMOBOI ras: QGod = 1,0

KameHHbI yronb: CFdaf = (1 ¢ 0.95 Yvf)0.877
Bypblii yronb: CFdal = 1.7

Ma3syT S: c =17

MeTaH: fox =22

Mockonbky Kng KoTna (cornacHo 8.4) 3aBUCUT OT BbIGpaHHOI NCXOA4HO TeMnepaTypsl, TO Temneparypa,
oT/nYHas ot 25 °C. gosxHa 6biTb yCTAHOB/EHA A0 Bblgauu rapaHTui 13rotoBuTeniemM naporeHepartopa. Of-
HaKo c/fiegyeT ykasaTb Ha TO. YTO MCXOAHAs TeMrnepatypa yCTaHaB/IMBAET TOIbLKO MPOW3BO/ILHO BblGPAHHBbIi
Hy/1eBOI YPOBEHb, KOTOPLI HE MMEeT HUYEro 06LLero ¢ TeMnepaTypoit okpyxaioLeil cpesbl.

8.3 TloasogvMble U OTBOAMMbBIE TEMJIOBbIE MOTOKN U NOTeEpn Tenna

8.3.1 MNonesHasa Tenn1o0nNpPon3BOANTENIBHOCTb

8.3.1.1 MaporeHepartop

MonesHas Ten0npon3BoAMTENLHOCTL. Qw. 3TO 06Lan TennoTa, KoTopas nepejaeTcsl B naporeHeparo-
pe Boge n/unn napy. HTaNbNMsA NPOAYBOYHON BOAbI NpMbOaBNSeTCA K NOMe3HON TeN0Npon3BOANTENIbHOCTY.
€C/I1 He OroBOpeHO MHoe. JT0 3ajaeTcs ypaBHeHvem (8.3-1):

Qn =Asj- (hST- hPFW) +Ass Nefw ~ hss) +Apun ®aw2 - hRun) + As/?/ {>rhi2 ~ hsri) +

(8.3-1)
+mRHin Ne RH/12 ~ "R Hin ) + m SRIl ApMffl2 “ ~SRII) ' m BO NeBD ~ "FW”" + m SA (hSA ~
roe MST — MaccoBbIii MOTOK CBEXEro napa:
mRH1m — MaccoBbIli NOTOK Napa Ha BXoAe MPOMeXyTOoYHoro naponeperpesarens | wnm i
A <. — MaccoBblii NOTOK BNPLICKNBAEMOIi BOAbI AN OX/IAAUTENS CBEXETO Napa;
mSRI — MacCOBbI MOTOK BMNPbICKMBAEMON BOAbl AN NapooxnaamTens npoMexyTo4YHOro naponepe-
rpesarens | unu li:
A oo — MaccoBblil NOTOK NPOAYBOYHOW BOABI, YCPEAHEHHBI 32 NEPUO, UCTbITaHNS;
hEw — SHTaNbNuA nUTaTesIbHON BOAbI;
hsT — 2HTanbnus cBexero napa;
hss — SHTa/IbNUA BMNPLICKMBAEMO BOAbI Nepef oxXNaguTeNIeM CBEeXero napa;
hep — OHTa/IbNMs NPOAYBOYHOI BOABL,

ARMI2' hRHIC2
*RHIV hRHI11
h SR”. h SRI)

w n
hSA

h SA2

3HTaNbNUA Napa NPOMEXYTOUYHOro naponeperpesatens | unu Il Ha BbIXoAe;
3HTaNbNUA Napa NPOMEXYTOUHOro naponeperpesatens | unu Il Ha BXoae;

3SHTaNbNNA BMPbLICKUBAEMON BOAbI 418 MapooxiaguTens NpoMexyTo4yHOro naponeperpesa-
Tensa |l unn ll;

MacCcOoBbIi1 TOTOK NApOBOro Kanopudepa;

3HTa/IbNNSA BOAbI NApoBOro kasopudepa, NogBoAMMAas OT BHYTPEHHETO UCTOYHMKA Ha rpaHu-
Lie CUCTEeMbI;

3HTaNbNUSA COBCTBEHHOTO Napa Ha BXo4e NapoBoro kasopudgepa;

3HTaANbNUSA C/IMBAEMOTO KOHAEHCATa Ha BbIXOAe NapoBoro kanopudepa B Criydae CO6CTBEH-
HOro napa;
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H — 3HTaNbnusa Ha BXOAE CUCTEMbl BbICOKOTO AABMEHUS UM CUCTEMbI MPOMEXYTOUHOrO Napone-
perpeBaTtesisi. B 3aBUCUMOCTU OT TOrO, U3 KaKoii cMcTeMbl OT6MpaeTcst COGCTBEHHbINA nap ans
napoBoro kanopudepa:

h =hFWgnsa neperpeToro napa 13 cUCTEMbI BbICOKOTO AaB/IEHNS;
h =hRRn gns neperpeToro napa u3 cucTeMbl NPOMEXYTOUHOro naponeperpesaTens |;
h =hRHin ans neperpeToro napa u3 cUCTeMbl NPOMEXYTOUHOrO Naponeperpesatens Il.

[oTOK napa NpPomMeXyTo4yHOro neperpesa onpefenseTca U3 aHepreTuyeckoro 6anaHca n 6anaHca mac-

COBbIX MOTOKOB TYPOGUHbI.
Ecnu napoBoli kanopudep HaxoauTcs B rpaHuLax cuctemsl (cM. puc. 8.1-1), 1o

Asa = b$n2 (8.3-2)

Ecnu napoBoli kanopudep HaxoauTcs BHe rpaHuu, cuctemsl (cMm. puc. 8.1-2), To

ASA = ASA2 (8.3-3)

Ecnn napoBoii kanopudep o6orpeBaeTcsl NOCTOPOHHKUM MapoMm, TO CNpaBea/IMBoO ypaBHeHue (8.3-18).
Ecnm BMECTO MaccoBOro noToka CBeXero napa T$T W3MepalT MaccoBblii NOTOK NUTaTeNbHOW BOAbI
JArw . TO NepBblii NapaMeTp onpeaensieTcsi U3 creAyouwero OTHOLWEHNS:

tflsT = farw ~ mBD>> (8.3-4a)

€C/I MaccoBbIf NOTOK NUTATE/NbHOA BOAbI MSS U3MEPAETCA NOCNe U3MepUTENbLHON anadparmsl As
fhFW

filsr ~ JttfW ~ m BD +fftss- (8.3-4b)

“3MepsieTcsl 0 3MepUTENbLHON Anadparmsl 4as mrw

M3mepeHus pacxoga cornacHo nn. 7.4.3.1 npu M3MepeHWn MaccoBbIX MOTOKOB BMPbICKMBAEMON BOAbI
4acTo NPMBOAAT K HEAOCTATOUYHbIM pe3y/ibTataM, Tak Kak Avadparmbl 1 consa Henb3a paccuntaTb 4715 YC10-
BUIA NPMEMOYHOrO MCnbITaHnsA. B Takux cnyyasax Tn5 MOXHO onpegenuTb Yepes aHepreTuyeckne GanaHcbl u
mMaccoBble 6anaHchl 415 napooxiagnTesnein, ecnun TemnepaTypbl U AaBfeHns nepeg n nocse napooxnagmre-
NS NOSIHOCTbLIO UCNapUINCh, TO

MS = fIrSTA NeS71 “ AST27 ! (AS72¢ (8.3-5)

iz
fits - titsT2 Asn “ ~asT2n~Nesn “ Ag)e (8.3-6)

rAe ms — MaccCOoBblii MOTOK BMPbICKMBAEMOW BOAbI B NapooxnaanTene;
/15l — aHTanbnNus napa nepepj napooxnaguTenem;
hST2 — 3HTanbNMA napa nocne napooxnagvTens;
rtJsn — maccoBblii MOTOK Mapa nepej napooxnaguTtenem;
fhST2 — maccoBebIli NOTOK Napa nocse napooxiaauTens.

Ecnun noTok napa npoMeXKyTo4HOro naponeperpesarena U3MepsieTcsa He cornacHo 7.4.3.1. To ero MOXHo
onpeAenuTb U3 NOTOKa NEPErpeToro napa 3a BbIYETOM U3MEPEHHbIX UM paccUYMTaHHbIX MAacCOBbIX MOTOKOB
oT6bmpaemoro napa 415 nogorpesaTesieil BbICOKOro AaBNEHWS, a Takke paccumMTaHHbIX, U3MEPEHHbIX UK oLue-
HOYHbIX MOTOKOB Ha YN/IOTHEHMUN Basia TYpPOUHbLI BbICOKOTO AaB/IEHUS.
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8.3.1.2 boiinep
Ana 6oitnepa cnpaseavBo:

0N%ta=m (h2-h,), (8.3-7)

roe dn s(a — cTaunoHapHoe nosie3Hoe Tenso;
0? — maccoBbIii NOTOK ropsAYei BoAbl;
N, — aHTanbnuA nNpu cpegHeli Temnepatype Ha Bxoae
h2 — sHTanbnNus npu cpegHeit Temnepatype Ha Bbixoge t2.

Ecnn Bo BpemMA NpueMoYHOro UcnbiTaHua Ha 6017|nepe MEHAEeTCA CpefHAA TemMmnepartypa BoAbl, TO Hapsa-
4y CO cTauMoHapHbIM Mosie3HbIM TENIOM HYXXHO y4uUTbiBaTb N HECTaLMOHapHYH cocTasnisowyo. OHa paBHa:

4*-4»* O ¢')-$«*** (8.3-8)
npu
vb 1.15 (8.3—9)
V <2*1 71

rae  kN— nonpaBou4Hblii KO3thMLMEHT ANS HECTALMOHAPHON cocTaB sALLLel NONE3HOro Tenna.
[pyrve cumsonbl cM. B 6.6 4.2.
[ns cuctem ¢ TensioHocHTeleM aHalorMyHbIM 06pa3om crnpasegnBo:
QON=m(h2-/>)), (8.3-10)

roe T — MaccoBblii NOTOK TEN/IOHOCUTENS;
N1, — 3HTanbnus Ha BX0Ae;
b2 — 3HTaNbNUs Ha BbIXOAeE.

8.3.2 TlMogsBoaunmbie TensoBble NOTOKU

8.3.2.1 O6LWue nonoxeHus

Onpepenenust n ypaBHeHus B 8.3.2—8.3.4 feiicTBUTE/bHbI 4151 NIPUEMOYHbIX UCTbITAHWIA, NPY KOTOPbIX
B NaporeHepaTope CxuraeTtcsl TO/IbKO OAMH BWA TOMNMBa. B cnyyae npamoro onpefeneruns Kng fo/KeH ObiTb
M3MepeH 3TOT NOTOK Ton/uea. Mpu KOCBEHHOM ornpefenieHnn Kng oT 3TOro U3MEepPEHNss MOXHO OTKasaTbCs,
HO Torfa HYXHO pasfinyaTb NoABOAVMbIE TEMMNOBbLIE MOTOKU, KOTOPbIE MPONOPLUOHAILHLI MacCOBOMY MOTOKY
CXWUraemoro TOrn/mBa, 1 Takne nogsoAuMble TEMI0BbIE MOTOKW, KOTOPbIE HEMPONOPLMOHasIbHbI EMY.

Ecnu npoBogaTcs npreMoYHble UCTbITaHUS, MPU KOTOPbIX OAHOBPEMEHHO CXUIalTCsA ABa WU HECKOMb-
KO BMAOB TonmBa (KOMOGMHVMPOBaHHAsA TOMOYHAA CUCTEMA), TO HYXXHO NPVHMMaTb BO BHUMaHWe onpejaenerHus
B 8.3.6.

8.3.2.2 Tennosble NOTOKW, NOABOAMMbIE MPOMOPLMOHANLHO CXUraeMoMy TONInBY

K TennioBbiM noTokam, NoABOAUMbLIM MPOMNOPLIMOHASIBHO CXUraeMomy TOMIMBY, OTHOCUTCA TenoTa Cro-
paHvsa Tonsmea (TennoTta, reHepvpyemMas XMMU4Yeckn), TenaoTa B pacnbiiMBaEMOM Nape v Bo3gyxe u Tensora
B BO3/yXxe A5 CxuraHua. 370 3ajaeTcs ypasHeHnem (8.3-11).

RW2F=  KW*}+hF)1(1" U +Pas-N)AS + (8.3-11N)
-1, H[Nm
®G)Zf=  KNG)+hp)I(1- 1)* MsGAS + NG (83-11G)
®*(G)Zf . H(G)lot +
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roe [#ir — maccoBblil NOTOK TONNNBA;
H(Ll) — TennoTBopHas cnoco6HOCTbL TON/IMBA NPU UCXOAHON Temnepartype f,:
H|G) — TennoTa cropaHusa Tonnmea npv ucxogHol Temnepartype f,;
hr — aHTanbnua Tonamea

(hF =CF (tF- tr)); (8.3-12)

W — OTHOWeHne HegoXxora K nogsegeHHoMy MacCoBOMY NMOTOKY TonsiuBa

U~™J1

J.NPA — 3HTanbnus Bo3ayxa A8 CKUraHns CornacHo paccyuMTaHHOW TeN0TBOPHOI CNOCOBHOCTH
JNA=\ " (tA-tr) (8.3-13N)
— 3HTaNbnusa BO3Ayxa A5 CXKUraHWa COrlacHO paccuuTaHHOl TenaoTe cropaHus
JGA=Pw Ad ) + xHOJ1(# ftv ¢ Cpsl (tA- /)))]: (8.3-13G)

t-r — CKpbITasi TennoTta npu ncxogHoi Temneparype f,; coSr = 1.86 kHKY(kr-K);
— Macca Bo3fyxa A1 CKUraHns OTHOCUTENIbHO Macchbl TOM/MBa:
‘|Ad — Macca Cyxoro Bo3jyxa f1si CKUraHusi OTHOCUTE/IbHO MacChbl TOM/NBA;
« — Temneparypa Bo3fyxa Ha rpaHule cucTeMmbl;
— Macca pacnuavsaemoro napa;
h(Nas — 2HTa/IbNNs pacnuinBaemoro napa coracHo paccynTaHHOW TenI0TBOPHOW CNOCOBHOCTH.
h(Glas — HTaNbNUA PacnuaMBaeMoro napa corlacHO PaCcCUNTaHHON TensoTe CropaHus:

nB(0 — 2HTanbnua pacnuaveaemoro napa no Ta6nmuam cBoCTB BOAAHOro napa asa p — 0 npu ucxoa-
HoV TemnepaType (cM. Tabnuuy 8.3-1);

hVr) — 3HTa/IbNUS HACLILLEHHOTO Napa;
hASS [Fc — 2HTaNbMNA pacnuaneBaemoro napa no Taénuuam CBoiicTs BoaaHoro napa (IFC).

Mpu ncnosb3oBaHMy NOCTOPOHHErO Napa;

hW)AS = hAS IFC ~ ho 1) (8.3-14N)

h<c)as = hASIFC ~ N )" (8.3-14G)

Mpn aTom
hASIFC — 3aHTanbnusa pacnuanuBaemoro napa no Tabnvuam cBoiicTB BogsHoro napa (IFC).

Mpw ncnonb3osaHun Cco6CTBEHHOIO napa, To eCTb ecnin paCI'IbII'IFIeMbIVI nap 0T6MpaeTCH npAamMo 13 napo-
BOro KOTNna 1 nytem gpoccennpoBaHna U oxnaxaeHua BnpbiCKMBaHMEM AOBOAUTCA A0 Xe/aeMoro COCToAHNA:

h(N"AS ~ h FW IFC ~ ho ft) (8.3-15N)

h{G)AS = hFw IFC ~ h ft* (8.3-16G)

Mpwu aTom
"N fw IFC — 3aHTanbnua nutaTenbHO BoAbl No Tabnmuam ceoiicTB BogsAHoro napa (IFC).
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Tab6nuuya 8.3-1 — YaenbHas aHranbnus napa p * 0 no Tabnmuam CBOMCTB BOASHOTO Napa B 3aBUCUMOCTM OT TEMMe-
patypbl

/ 0 5 10 15 20 25 30 35 40
ho 2501.8 2511,0 2520.3 2529.6 2538.9 2548.2 2557.5 2566.8 2576,1
tr 0 21.0 42,0 62,9 83.9 104.8 125.7 146.6 167.5

Ecnu Temnepatypa Bo3ayxa tA cywecTBEHHO NpeBbllLaeT TemnepaTtypy tLA. ¢ koTopoii Bo3gyx, noaca-
CbiBaeMblli Yepes HEMNMOTHOCTY, NOCTynaeT B naporeHepartop (npuyem pabounii BO3gyx yCTaHOBKM BO3BpaTa
neTyyen Nbin TaKke NPUYNCNNAETCA K nofcacbiBaeMoMy BO34yXy), U ecnu A0S NOoAcackiBAEMOro BO3fyXa
XL, Benuka, To NPy MU3BECTHbLIX YC/IOBUAX 3TO HYXHO yuuUTbiBaTh Npu onpegeneHun JA. B aTom ciyvae no-
NpaBOoYHbIA KO3hnumneHT ans J * AA

ZtAM-y-LA Va-U '< U -V (8.3-16)

8.3.2.3 [lononHutenbHas Tensaota

K AononHUTeNbHON TennoTe, TO eCTb K XMMUYECKN HeCBA3aHHbIM KoanyecTsam TennoThbl (8.3.2.2) oT-
HOCATCSA MOLLHOCTU Ha Banax MenbHUL, LUUPKYIALMOHHOIO AbIMOCOCA, LMPKYIALMOHHBLIX HACOCOB N NPOYNX
MOTOPOB (Taknx, Kak NpUBOS, BO3A4yXONoAorpeBarTens, BEHTUNATOP BO3AyXa A5 YNIIOTHEHUS, YCTPOINCTBO BO3-
BpaTa NeTyyeli nbinn). Kpome Toro, ciofa NpuuncnseTcs Tensota pac/bl/IMBaeMoro napa, ecsim ero noTok
n3mMepsieTca Hanpamyto.

O6Lee KONMYECTBO LONOHUTENbHOM TeNoThl QZ 3a4aeTcs YypaBHEHUSMU:

A N)Z- PU +PUG+P +$SAE + ™ASh<NAS (8.3-17N)

QI6|Z=PM +PUG* Pu* P + + TMASHIGIAS (8.3-17G)

rae Pn — MOLLHOCTb Ha Bany MesbHUL;
PUG — MowHOCTM Ha Banax LUpKyASaLMOHHOTO bIMOCOCA;
Pyv — MOLHOCTb Ha Bany LUPKYASALUOHHBIX HACOCOB;
P — MowHOCTM Ha Banax NpoYnx Hacocos;
/fiAS — MaccoBbIii NOTOK pac/biIMBaemMoro napa;

hmAS — aHTanbnuMsa pacnblIMBaemMoro napa COMMacHO paccyuTaHHOl TensnoTBOPHON CNOCOBHOCTU
(cm. 8.3.2.2);

h{G)AS — sHTasbNMA pacnbiIMBaeMOro napa CorlacHO paccunTaHHoON TennoTe cropaHus (cm. 8.3.2.2).

COOTBETCTBYKOLLME 3HAYEHNSA MOLLHOCTY Ha Basly ONPefensioT No NoTpe6asiemMoit 3/1eKTpUYecKoin MoLL-
HOCTU C YYETOM KN MOTOPOB U, @ ONPefeeHHbIX CyYasXx, Kng nepeaum.

MoCKOIbKY MOLLHOCTM MPOYMX MOTOPOB OGLIYHO OYEHb Masibl, TO 3a4aCTyl0 MMU MOXHO NpeHe6peyb,
WK LOCTATOYHO JTULLL NPUGU3UTENbHO OLEHKM Ha OCHOBaHUM NapameTpoB MOLLHOCTY MOTOpA.

Tenno, NoABOAMMOE K NApOBOMY Kaslopudiepy, HaxoasLemMycsl B rpaHuLax cUcTembl, Npu UCNofb3oBa-
HUM MOCTOPOHHETO Napa:

= ihs/iE PSAE® - hSAE2) (8.3-18)

roe hSAE] — aHTanbnus NOCTOPOHHErO Nnapa Ha BXoJe NapoBoro kanopudepa;

hSAE2 — 3HTanbnua CAMBaemoro KOHAeHcaTa Ha BbIXOAe MapoBOro kasopudepa npu UCnonb30BaHMK
MOCTOPOHHEro napa.
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8.3.2.4 O6wasn nogsoammas Tennota
O6wasn nogsoammMasn TennoTa QZtot coctouT n3s QZFv\Qz, To ecTb:

Q(N)Ztot =Q(N)2F +®(N)Z =1, WWjtal +®N)Z (8.3-19N)

Q(G)Zlot = $|G|zF + ®(G)Z = dtp H(Gtlol + Q6,2 (8.3-19G)

Kng napoBoro koTnia OTHOCUTCS K 3TOW BE/IMUMHE.

8.3.3 TensioBble notepu

8.3.3.1 Ob6wue nonoxeHns

Mpv NpsMOM onpefeneHnn Kng pacyeT noTepb He TpebyeTcs, ecnu TObKO He AO/MKHbI ObiTb rapaHTu-
poBaHbl oTaesnbHble notepu (5.2). B cnyvyae KOCBEHHOro onpefeneHus Kng ciefyet paBHbIM 06pa3om pas-
nnyatb notepu, NponopuroHasbHble NOTOKY TONANBA, U NOTepu, KOTOPbIE He 3aBUCAT OT HEro U U3MepsaTCs

Hanpsmyto.

8.3.3.2 MNoTepu ¢ AbIMOBbLIMY rasamu
[MoTepu ¢ AbIMOBbLIMM rasaMn paccyuUTLIBAKOTCA MO CrieAyoLemMy ypaBHEHNIO:

L «)G =dtp (RWG- 3{N)Gr) =dtp [ UIGdCpGd ~G ~ vV * “HD CoST (*G*“ fr U=dip CpG {tG - f,) (8.3-20N)

®fG)G = dtp (J(G)G “ J(G)Gr) =dtp[ MCdApGd (*G ~ Ir) * I'HFO ("HAOG ~ hH20r1 )l (8.3-20G)

WK, €C/IM MaCCOBbIN NOTOK AbIMOBOIO rasa mGun3mepsieTcs HanpsiMyto:

npu

roe

roe /hp —
NG —

J(NGr —
JGg —
J(QGr —

»G —
uGf —

HH0 —

MHdp —

YhZo —
26

Q(N)G ~dts [(1 - xHr0 ) WGd (tG- t r) + XHzO&pST (tG- tr )] =thGSpG (fG- K) (8.3-21N)
4 g>G=dic ld “ XHO)cpGd vg ~ fr) + XHD "H20G*“ hHzor )l (8.3-21G)
JFH20 = + "™WJOXH20/rf + Hyss-

AHFOP = AHro + 8-937 yH

XH20 = ~HD flIG

MaccoBbl/i MOTOK TON/IMBA,;

3HTaNbNMs AbIMOBOrO rasa npu TemnepaTtype AbIMOBOro rasa tG coriacHoO paccyuMTaHHOW Tenno-
TBOPHOW CMOCOBHOCTK (B OTCYTCTBME KOHAEHCALMN napa);

3HTaNbNUA AbIMOBOTO rasa npu UCXoAHoO TemnepaType tr corfiacHo TenoTBOPHOI cnoco6HOCTH
(B OTCYTCTBME KOHAEHCcALUW napa);

SHTaNbNusa AbIMOBOrO rasa npu TemnepaType AbIMOBOro rasa tG coriacHo paccuMTaHHol TenioTe
cropaHus (koHAeHcaumsa napa);

3HTaNIbNNA AIMOBOrO rasa npu UCXo4HOW Temneparype tr CornacHo paccuuTaHHoOl TensioTe cropa-
HVA (KOHA4EHcaumsa napa);

macca [ibIMOBOrO ra3a OTHOCUTEIbHO MacChl TOM/NBA;

macca Cyxoro bIMOBOro ra3a OTHOCUTE/IbHO Macchl TOM/MBA;

M6* =W c;-HH20:

Macca BOAbl B bIMOBOM rase OTHOCUTE/IbHO MacCChl TON/INBa;

mMacca Bofibl M3 TON/MBa (akKyMy/MpoBaHHas M 06pa3oBaBlIAsiCs NpU CKUraHuM BoAa) OTHOCKU-
TEe/IbHO Macchl TON/NBA;

OTHOCUTE/IbHaA Macca BO/Abl B TOMNJINBE;
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YH — OTHOCUTesIbHas Macca BoAopoAa B TOMMBE:
Mas — macca paonbinnBaemMoro napa OTHOCUTENIbHO Macchl TOMNBA,;
CpS — wuHTerpasibHas yaesibHaa TensioeMkocTb mexay tG v tr ,bIMOBOro rasa:
CoGd — uHTerpanbHas yfenbHasa TensioeMKocTb Mexay tG u tr cyxoro bIMOBOrO rasa;
— MaccoBblli NOTOK AbIMOBOTO rasa,;
tG — Temnepatypa AbIMOBOIO rasa;
tr — ncxogHaa Temneparypa;
NHDbc — aHTanbnus napa wuam sBogbl npyv pG* 1 6ap 1 Temnepartype AbIMOBOrO rasa /c;
hHor ~ aHTanbnua soAbl Npu p, * 1 6ap 1 Temnepatype 4bIMOBOrO rasa tr:
CpST — uHTerpanbHas yfe/bHas TensoeMkocTb Mmexay tGu tr napa:
XM20 — Bnarocogep)aHue [bIMOBOTO rasa, Kr/kr;
XHIOAd — BnarocogepxaHue Bo3ayxa, Kr/kr;
pfdl— macca cyxoro Bo3gyxa A5 CKUraHus OTHOCUTENIbHO Macchl TONMBA.

8.3.3.3 MNoTepu OT HenosiHoCTbIO cropesLuero CO
OTW NoTepuU OT HEMOJIHOCTbIO cropesLero CO, OM0. paccunTbiBalOTCA U3

*co =W ~Cd Y00d ~COn (8.3-22)

rae mF— maccoBblii MOTOK TOM/INBA,;
VGd — 06beM Cyxoro AbIMOBOrO rasa;

Yco* — copepxaHme CO B CyXOM bIMOBOM rasze B 06bEMHbIX JOMSX.
HCOn — TennoTBOpHasi cCNOCOGHOCTL OKcuaa yriepoga Ha 1 M3 B COCTOSIHAM NPU CTaHAAPTHBIX YC0BUSIX.

8.3.3.4 MoTepu OT 3HTaNbNWUN 1 HEAOXOra B LWNakKe v ieTydeli Nbim
Cnyuaii 1: Ecnn n3mepsieTcs MaccoBbllii NOTOK Wiaka 1 eTyyeit Nbiaun, To notepu ans QSF nonyyatoTcs
PaBHbIMU Q s1 u <5m :

Qsl = - tr) + uSLHmw] =m$i_ hsL (8.3-23)

®r/, = W-Nt*PA~G * K) + UFAHwI1= W N hRX (8.3-24)
a OTHOLLEHME HeaoXora K NoABOAMMOMY MaccoBOMY MOTOKY Tonnmsa 1

W1l-v) *>SUS +" SFAUFA
0" 1- W - %O - us1) +tifFA (1- UFA) (8.3-25)

Cnyuaii 2: Ecnv nsmepsieTcs TO/IbKO MacCOBbIN JIOTOK N1eTyyeli Nbian, a MaccoBbIii NOTOK LWaka onpe-
JensieTcsa Yepes 30/10BbIli 6anaHc, To notepn s QSr cocTaBNAOT:

Qsf=™FJ51+Q'fa (8.3-26)
npu
. Us/l A —v)
(8.3-27)
"
(8.3-28)
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n
Lr d
(8.3-29)
[Mpun aTom B cnyvyae NPsAMOro onpepesieHns Kna:
TT0 M3MEpPEHHbI NOTOK TON/IMBA, @ B C/ly4ae KOCBEHHOIO OnpefesnieHuns Kna.
. _ Q'suvuB-4 n)z _ Qv - Qigiz
0~0 WAL 13 (8.3-30)

npuyem BblYMCIEHNE JO/HKHO ObITb UTEPATUBHLIM, NOCKO/bLKY ANS BblYMCNEHUS TTOHEOOX0AUM pesy/ib-
Tar u.

MaccoBbIli MOTOK NIeTy4yeil NblM COCTOMT U3 MblNK, OCAXAEHHON B MNblAeyN0BUTENE, U MbIN, NOABA-
wevica nocne hunbTpa NbiNeyNoBUTENSA, MPUYEM KONMYECTBOM MbiIM Nocne unbTpa, Kak NpaBuio, MOXHO
npeHebpeyb.

OpHako nockonbky 060 BenmumHbl JSLu QM 3aBuCAT gpyr oT gpyra (CM. ypaBHeHus (8.3-27) u (8.3-28)),
TO NPV BbIYMCNEHUM MOTPELLHOCTU WX Hefb3a paccmaTtpvBaTb No OTAeNbHOCTU. COOTBETCTBEHHO, B 9.4.6 3a-
AaHbl TONIbKO NOrpeLLHOCTM AN BennmumnHbl JSL, koTopas BkAoyaeT B ceba v norpeliHocTb ans 0*FA.

Cnyyai 3: Ecnu nsmepsieTcsl TO/IbKO MaccoBbIil NOTOK LWaka, a MaccoBblii NOTOK NeTy4eld Nbin onpe-
JenseTca yepes 30/10BbIV 6anaHc, To notepun 411 Q'SF cocTaBNAOT:

QSf =Qst+mr A (8.3-31)
npu
®SL - "SL [hst- (8.3-32)
n
JFA = (8.3-33)
n
P71 Al D 17 ura [ AU mUW) (8.3-34)

[na pacyeta wrOcm. cayyai 2.

[na BbIYMCNEHNS NOTPELLIHOCTU HY)XXHO NPUHMMaTb BO BHUMaHue npuMevaHue K caydato 2. Noatomy B
10.4.6 3aatl0TCA TO/IbKO NOTPELIHOCTY A5 BeMUnHbl JFA

Cnyuaii 4: Ecnu MaccoBblil MOTOK LWiaka v IeTyyeil nblav onpegenseTcs u3 30HOBOro 6asiaHca u oueH-
Kn cTeneHn o6eazonmeaHns \]SL (cM. cnyyaid 4.1) uan M3 CTENEHN OCAXAEHWSA NIeTy4yeil Nbisin, paccuymTaHHoM

yepes cofepxaHue nbiau (cm. cnyuaii 4.2), To noTepu gnsa Q jr cocTaBNSAOT:
=Qst +9r1=71rfsF (8.3-35)
npu
, _W*-V}f Ya +J}A_un 1

(8.3-36)
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YArt*-v) T usi UFA

C= .. WO 1_y Stl‘lst 1-U'FA Jls» (83-37)

B cnyuae 4.1 9L sBNsSeTCA OLEHOYHON BeNYMHON, a

ﬂﬂ'q =1 Jsi. (83-38)
B cnyvae 4.2
B lzLtBz~".
Napg = XFA £,G Yan (1" V) (83-39)
n
dst = 1% Nim (8.3-40)

CTeneHb 06€330/11BaHNs NSt Npy 3TOM ONpeAesisieTcs kak OTHOLIEHWEe MAcChl 30/1bl, OCEBLLEN B ropsio-
BMHE TOMOYHOI Kamepbl, K Macce 30/1bl B TON/NBE, 32 BbIYETOM y/eTyuusLIeics Aonu.

(1- usi)
8-3*41)

B ypaBHeHusAx (8.3-23)—(8.3-41):
mSL — MaccoBbIii NOTOK LUNakKa,;

TI1 — MAaccoBblii MOTOK ETyYe Nbinu:
CSL — yAenbHasi TENJI0EMKOCTb LuJlaKa:
5p/1 — ypAenbHasi TENJI0EMKOCTb IeTy4Yei Nbiv;
tSi — Temnepartypa Lnaka;
tG — TemnepaTypa fbIMOBOTO rasa:
tr — ucxogHas Temneparypa;
USL — 0N HeaoXora B LUMakKe;
UFA — flonAa Hepoxora B nieTyyeii Nbiny;
Huw — TennoTBopHasi CNoCO6HOCTL HEAOXOTa;
yAsh — copaepxaHuve 30/1bl B TON/UBE:
YH2 — BrarocofepxaHue Tonavea.
LIC — Macca [bIMOBOTO rasa 0THOCUTE/IbHO Macchl TOM/NBA;
— copepxaHue Nbiv B AbIMOBOM a3e OTHOCMTE/TbHO MACChl TOMIMBA, KI/KT;
vV — yfeTyuuBLIasca 4ons 30/bl.

Mo cpaBHEHUIO C ONpeAeneHneM 30/bl 34eCh MyTEM BBELEHUSI BENMUMHBI V Y4UTbIBAETCS, YTO Npu 60-
lee BbICOKMX TemnepaTtypax B TOMOYHOI Kamepe, Kak MokasbiBaeT OMbIT, yAeTyuynuBaeTcs AONOSHUTENbHAs
YyacTb 30/bl. [lo CMX NOP He yaaBasiocb ONpeaennTb, Kak v 3aBUCMT OT copTa yrns v Tuna Tonku. Mpu npu-
€MOUYHBIX UCMbITAHNSAX HYXXHO UCMOJIb30BaTh 3HaYeHUe 5 % N5 TONOK C ropesikamu 1 TOMOK C KOSI0CHWUKOBOIA
peLueTkol, 1 3HauyeHne 0 % A8 TOMOK C NCEBAOOXMKXEHHBIM C/I0EM.

Ecnu umetoTca pesynbTaTbl cneymanbHbIX U3MePeHnid, TO 3TW AaHHble [O0/MKHbI GbiTh 3BECTHbI YXe npu
pasMeLLeHnm 3aKasa U OIXHbI YKa3blBaTbCS B rapaHTUHbIX YCI0BUSX.
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8.3.3.5 jpyrue notepu, OTHECEHHbIE KO BPEMEHU

K HUM OTHOCATCA NoTepu Ha BHelLHee oxnaxaeHne QEC (Hanpumep, oxnaxaeHue ropenok, oxaaxaeHne
LIMPKYNALMOHHBIX HACOCOB, BO3AYyX0NoA0rpesaTesnia u LMpKyASLMOHHOIO AbiIMOCOCa). 3TV NOTepK Kakabli pas
onpeAensaTca NyTem U3MepeHns NoToka oxnaxaaloLei Boasl U pasHOCTV TeMnepaTtyp Mexay BXO4OM U Bbl-
XofioM. B cnydae naporeHepatopoB C oCaxAeHWeM Bbinapa K 3STUM NoTepsM OTHOCATCA U NOTEPU C BbiNnapom.
OxnaxpgatoLme KOHTYpbl, NPUCOeANHEHHbIE K CUCTEME BbICOKOTO AaB/iEHUSA NaporeHeparopa, He cuuTatoTcs
BHELLHVMU oxNiafuTensamMu.

8.3.3.6 lNoTepn Ha n3nyyeHne n NOTepun B INHUN

[MockosibKy Tennosble NoTepu B pesynbTaTe U3flydyeHus 1 notepu B JIMHUU (KOPOTKO NOTepU Ha usnyde-
HUe 1 B INHUK), KaK NPaBuIo, U3IMEPUTb HeNb3s, 34ecChb cneayeT NoACTaBNATb IMMUPUYECKNE 3HAUEHNS.

MoTeps Ha usnyyeHune n B MMHMM O ¢ B MBT A4151 KOT/I0B Hanbonee pacnpoCcTpaHeHHbIX KOHCTPYKLUIA B
3aBMCUMOCTH OT MakCMMaslbHOWM NONe3Holi Ten0npomM3BoANTENbHOCTU CM. Ha puc. 8.3-1.

B cnyyae napoBbIX KOT/IOB C MHOTOKOMMOHEHTHbLIMU TOMKaMW KOHCTPYKUUSA KOTNa, ucrnosb3yemas s
pacyeTa, fo/MKHa 6bITb BblOpaHa 418 TOro TOM/MBA, HA KOTOPOE paccuuTaH naporeHepatop (Hanpvumep, B
cryyae KOMOMHUPOBAHHOTO KOTNa AN CKUraHusa kaMeHHOoro yrns/masyTa 3HadeHne 0 RC AO/KHO 6bITb pac-
CUMTAHO A1 KOTNa, paboTatoLlero Ha KaMmeHHOM yrne).

afloTepu na usnyuyeHve n NoTepn a NUHUN.
b MakcumanbHas nosieaHasi TenNnonpcusaofnTCNbNOCTb

1 — KOT/lbl ANA CXUraHUA 6yporo yrns, KOSIOWHWKOBOMO ra3a 1 XoT/ibl C I'ICeB,Cl,OO)KVI)KeHHin;I cnoem;
2 — KOTNbl ANA CXKXUTAHUA KaMEeHHOro yrna
3 — KOT/bl ANA CXKXUraHna masyrta v NpupoaHoOro rasa

PucyHok 8.3-1 — MoTepu U3NyYeHns U NOTEPU B JIMHMM B 3aBUCUMOCTM OT MaKCUMasIbHOM NOJIe3HO
Ten1o0nNpon3BoaMTeIbHOCTU
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B ocHoBy guarpaMmmebl Ha puc. 8.3-1 NosoXeHo creylollee ypasHeHue:

Qrc=CQ:’, (8.3-42)

rpe C — 0,0113 on1s KOTNOB AJ15 CKUraHns Masyta v NpupoaHOro rasa.
— 0,0220 g5 KOTNOB AN CKUTaHUSA KAMEHHOTO Yrns.
— 0,0315 ans KoT/10B ANA CXKXUraHsa 6yporo yris U KOT/1I0B C NCEBAOOXMKEHHbIM CI0EM:

Qn — MakcumasibHas nosies3Has TenonpPon3BoANTENIbHOCTL. MBT.

8.3.3.7 0O6uwue notepu

B cnyyae KOCBEHHOro onpefeneHus Kng AO/MKHbl 6bITb CyMMUPOBaHbl notepu cornacHo 8.3.3.1. Mpu
3TOM OT M3MEPEHHOW BENMNYMHbI MOTEPL B KAX/AOM OTAE/IbHOM C/lyyae 3aBUCUT TO, K Kakoi rpynne cneayet
OTHEeCTU OoTAerNbHble noTepu. MNoTepn AOMKHbI ObITh pa3AesieHbl Ha TPU TPYNMbI:

a) MoTepw, NnponopumnoHanbHbie NOToKy Tonamea, Q, F

@N)LF = (8.3-43N)

=I*VA(GRP (8.3-43G)

K aToli rpynne, kak npaBuno, OTHOCATCA NOTepu € AbIMOBbLIM ras3oM (cM. 8.3.3.2), noTepy OT HeMoJsIHOro
cropaHus (cm. 8.3.3.3) 1 noTepu OT 3HTaNbNWIA WAaka u nety4dein neinm unn JLS. IJfA nnn J$F (cm. 8.3.3.4).

6) MoTepu, He3aBUCMMbIE OT NMOTOKa Ton/MBa Q

K aToli rpynne, Kak NnpaBusio, OTHOCATCS TEMN/IOBbIE MOTOKM MOTEPb OT SHTA/ILNUM N HEJOXOra B LUake
n netyyein nbinn QCAM QSL unm QSi, unu QFA (cm. 8.3.3.4), a Takke Apyrue noTepu, 0THECEHHbIE KO BPEMEHN
(cm. 8.3.3.5).

c) MoTepu Ha usnyyeHne n notepu B iMHUN QRC

Cwm. 8.3.3.6.

Takum o6pasom, obLive NoTepyn CoCcTaBNAOT:

> b
®N)lot=  J(NLF*C (8.3-44N)
®G>toi =Mr J(G)LF +& (8.3-44G)

8.3.4 PacyeT macchl BO3gyxa A1 CKuraHma/mMmacchol biIMOBOrO rasa, OTHECEHHON K Macce Tonu-
Ba, U yAEeNbHON TennoeMKkocTn

8.3.4.1 Macca Bo3gyxa [na coxuraHua/Macca [bIMOBOrO rasa, OTHECEHHas K macce Tonamea

Maccy Bo3fiyxa Ans cxuraHus/maccy AbIMOBOrO rasa OTHOCUTE/IbHO Macchl ToNnBa (KOPOTKO «copep-
XaHve Bo3flyxa /1A CKUraHusa» n «cofepxaHue [bIMOBOrO rasa») MOXHO paccuuMTatb /iM60 Ha OCHOBaHWUU
3N1leMeHTHoro aHanusa (cMm. 8.3.4.2) unu ctatuctTuyeckumn metogamu (cm. 8.3.4.3):

Mhod — cofepxaHue BO3ayxa AN CKUTaHus, Kr/Kr;

MGod — coaepxaHve AbIMOBOrO rasa, Kr/kr;
VGod — 06beM AbIMOBOrO rasa (B COCTOSIHUM NpU CTaHA4AaPTHbLIX YC10BUAX), MIKr;

Hcojo — cogepxaHue auokcuga yrnepogaa, Kr/kr;
LHrOp — cogepxaHve BOAAHOro napa, Kr/kr.

Kpome Toro, fO/MKHbI 6bITb N3BECTHBI ClefyoLwmne Be/IMUYMHbI:
LAS5 — cofepxaHve pacnblIMBaBMOro napa, Kr/kr;
XHjOArf — BnarocogepxaHue AbIMOBOrO rasa, Kr/kr.

OrTcroga:

~C020 = Pco201Pnco?2 (8.3-45)
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il il

YcP2d = VCPy 1VGod (8.3-46)
YcO,a~ Yc02i n ' YpA
MAd - V-Aodt PnAd YGod v _Vv ~ ~Aod+PnAdYGod v _V (8.3-47)
yCo02d ~'COrAi Yprd~ Ypad
A Yco2a~ycorf Yco2d~ Ycoxna Yecn Yord

Gd= God+ G “ycchd-y c02Ad- G°ayC02d-yC 02Ad=VG<3d* VGc,iy02Ad-yp2d = <**Yp~d~ Yo* (8'3'48)

(8.3-49)

PHD = HIOA + SAIXH20Ad + Pas (8.3-50)
Bp = PAd (1 + XH20Ad) (8.3-51)

Pg =Pa + 1- fAsh<l- v>+ Pas (8.3-52)
xco2="co2' Pg (8.3-53)

XH20 = Ph / Pg (8.3-54)

pG =/(xH20 **c02+0* (8.3-55)

roe WCp2Ad — cogepxaHue guokcuga yrnepoga B cyxom Bosgyxe (0.00033 m37m3),

YO

— cofepxaHue kucnopoga B cyxom Bosayxe (0.20938 m3Im3);

PnC02 — HopmanbHas NNOTHOCTL gnokcuaa yrinepoga (1,9770 kr/m3);
PnAd — HopmanbHas NI0THOCTb cyxoro Bosayxa (1,2930 kr/m3);

XcorAd — copepxaHue guokcuga yrnepoga B cyxom Bosgyxe (0.000505 Kr/kr).

8.3.4.2 OnemeHTHbIi aHann3
8.3.4.2.1 TBepgoe TONANBO U Ma3yT
CocTaB TBEPAOro 1 XWAKOro TOM/iMBa 3afaeTcsa yepes cofepxaHune cnefyowmnx KOMNOHEHTOB B KI/KI:

yc —
YH —
Ys —
YO —
Ybl —
Yqu —
'(Ash —

cofepxaHve yrnepoaa;
cofepxaHvie BoAopoaa;
cofepxaHuve cepbl;
cofepxaHve Kucnopoaa;
cofiepxaHvie asoTa;
cofepxXaHvie Boapl;
cofepxaHve 301bl.

CymMMa KOMMNOHEHTOB A0/1XHa 6bITb paBHa eanHMLE, TO €CTb:

2y,=1 (8.3-56)

Ecnn yow ykasbiBaeTca n Ona TBepAoro TOnAnBa, TO BblYMUC/IEHWE BbINOMIHAETCA C MUCMOJIb30BaHNEM
w 15*
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Heo6xo4MMO BblUMCINTL Cnegyrolme napameTpsbl:

p,od=11.5122 yc +34.2974 yH +4.3129 ys- 4.3212 10 (8.3-58)
HGod = 12.5122 Yc + 26.3604 yH +5,3129ys - 3.3212y0+ 1,0 yw (8.3-59)
VGod =8 8930 Yc * 20.9724 (h ¢ 3,3190ys - 2.6424 yQ+ 0.7997 y,, (8.3-60)

Mcoro = 36699 Yc +0.0173 yH +0.0022 ys - 0.0022 y0 (8.3-61)

M20f =89370Y, + 1.0 YHo (8-3-62)

8.3.4.2.2 Toptoune rasbol
TennoTBOPHY C/I0COGHOCTL/TENIOTY CropaHns onpeaensioT 3KCnepuMeHTalbHbIM MeTOAOM WAu ny-

TeM aHa/im3a coctaBa ropr4mnx raso..

CocTaB roptoumx rasos y( B M3Im3npuseseH B Tabnuue 8.3-2.

Ta6nuuya 8.3-2 — CocTaB roptoyunx rasos
Banram Monsip' Monfp- n rasosas Tennota TennoTeBOpHas  Tennota Tenno-
mas Heiln not nocro- cropaHus  CMNOCOGHOCTb  cropaHus TBOpHasA
Coc- macca M o6bem «0CTb p~. aHHas R cnoco6
HasBaHue . «m3 - HGw Hlsy HOCTb HT
TaB KT/KManb S KIDKTK.'K MAK;M3 MIx/m3 MAXT KT MKTKF
‘'o Cogepxa-
Hue okcupa  28.0104  22.400  1,25050  0.29665  12.633 12.633 10.103  10.103
yrnepopaa
y Copepxanue o cq 22.428  0.08998  4.12723  12.745 10.783 141.800  119.971
BOJOpPOAA
Gk CoAepxanne o008 52360 071750  0.51703  39.819 36.883 55.499  50.013
MeTaHa
YGH g:’j{zpma”"'e 28.0536  22.245 126110 0.29414  63.414 59.458 50.284  47.147
rca) gfaizpma*”"e 30.0693 22191  1,35500 0.27376  64.293 64.345 51.876  47.486
YC36 CoAepxanne ) 565 21928 201100 018446  101.242  93.215 50.346  46.354
nponeHa
Ye 3Hb ng{f;’:;a“"‘e 42.0804  21.998  1.91290 0.19392  93.575 87.575 48.918  45.781

rean1o Coaepxanmne

Yog

Yh2S

58.1230 21.461 2.70830 0.13697 134.061 123.809 49.500 45.715
6yTaHa

CopepxaHue
asoTta

28.0134  22.403 1.25040 0.29666 Q000 0000 0000 0000

CopepxaHue
avokenaa 44.0008  22.261 1,97700 o0.18763 0000 0000 0,000 000
yrnepoga

CopepxaHue
Kucnopopga

31.9988  22.392  1.42900 o0.25968 0000 0000 0000 0000

CopepxaHue
cepoBofO- 34.0760 22.192 1.53550 0.24168 25.336 23.353 16.500 15.209
popa

MpnmevaHue — HaocHoBe Hopmaanon NMIOTHOCTW.
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CyMMa KOMMOHEHTOB A0/KHA ObITh paBHa eauHuLLEe, TO eCTb
2y)=1

HopmanbHasa noTHOCTL roproyero rasa B Kr/m3 3ajaeTca vepes:

MaccoBble [0/ paccUnTbIBalOTCA U3:

PacueT TennoTBOPHOI CNOCOBHOCTU/TENNOThI CTOPAHUSI:
- nepecyeT TENNOTBOPHOWM CNOCOBHOCTU Ha TENMOTY CropaHus:

H(G)n ="-H(B)bIY,
=~{N)oi /i

H(G) ~ "H(G)iX

HH) ~*(N)iX

- nepepacyeT TenN0Tbl CropaHnsa Ha TenI0TBOPHY CNOCOGHOCTb:
HM =HT n{Pn
A<G) = WW + VIHTON *v
npu L, =2442,5 kd/kg

H(N) =7<N)n 1Pn

=1 MJI/m3j = t KWK/m3j 3,6.

rae H{N)n — TennoTBopHasa cnocobHocTb B kKx/M3 nnu MIx/m3.
H.N) — TennotBopHas cnoco6HOCTb B KAX/KT i MI/Kr;
H(G)n —Tennota cropanus B kx/m3 unu MIx/m3,
H{G) — tennoTta cropanusa B Kx/kr v MIx/xr;
L, — ypenbHasa ckpbiTas TensoTa B kx/kr npu 25 °C.

(8.3-63)

(8.3-64)

(8.3-65)

(8.3-65aG)
(8.3-65aN)
(8.3-65bG)

(8.3-65bN)

(8.3-66)

(8.3-67)

(8.3-68)

(8.3-69)

Ec/u cymMmma BbICLLMX YINEBOA0POA0B A/18 ONpeAesieHHOro roproyero rasa 3agaetcs B dpopme CT Hn, 10

npy pacyeTe HYXXHO NOACTaB/ATb 3HaYeHus nponeHa (C3H6).

PAod ~” Ppo1 X
>God = AGorfi X
VGod ~” VG xi
Pc02 ="PC02«X

PHIOI =P hDF/Xi

3HaueHusa 3TUX nokasartesieil npueeaeHsl B Tabuue 8.8-3.
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Ta6nuua 8.8-3 — CopgepxaHue Bo3gyxa A1 CKUTAHUA U AbIMOBOrO rasa, 06bem AbiMoBoro raza. C 02 u cogepxaHue
BOASHOrO napa B roptoyem rase

A o jrd L -
co 2.46825 3.46825 2.30404 1.57244 —
H2 34.29736 26.36036 20.97240 0.01731 8.93700
CH4 17.23826 15.99234 11.92859 2.75201 2.24592
C2H4 14.78668 14.50234 10.62890 3.14501 1.28434
CH5 16.09464 15.29728 11.32231 2.93534 1.79736
CH8 15.67859 15.04442 11.10174 3.00203 1.63417
CAHIO 15.46334 14.91360 10.98763 3.03654 1.54975
CHs 14.78668 14.50234 10.62890 3.14501 1,28434
H2S 6.08668 6.55801 4.36332 0.00307 0.52868
02 -4.32120 -3.32120 -2.64236 -0.00218 —
n2 — 1.00000 0.79972 — —
co2 — 1.00000 0.50582 1.00000 —

8.3.4.3 Ctatuctmyeckmii aHanms

Cratuctmyeckne ypaBHeHUs npuBeAeHbl B NpunoxeHun A. OHu TpebyroTcs AN BblYUC/IEHUA CTaTUCTU-
YeCKMX napamMeTpoB CropaHus.

8.3.4.4 YpenbHasa TensoTa AbIMOBOr0 rasa 1 Bo3gyxa A5 CKUraHus

YpenbHas TennoTta AbIMOBOrO rasa u Bo3fyxa A5 CKUraHusi paccumTbiBaeTcs U3:

(pGO =®pAd0 + PITXHD + P2T XC02 (8.3-75)
Qo/I0~*pA<)0 * P mXH20A (8.3-76a)
OpGd0 = @pAd0 + P2T XC02 (8.3-76b)

He «pQ0 - MHTerpasibHas yaenbHasa TenioeMkoctb mexay 0 °C unt °C. kx/(kr K);
<pAd0 — VHTErpa/ibHas yAe/bHas TenN0eMKoCTb CyxXoro Bo3ayxa Mexay 0 °C nt°C. kOx/(kr K);
@0 MHTerpasibHas yaesnbHasa TennoeMKoCTb BiaxHOoro sosgyxa mexay 0 °C u f °C. kx/(kr K).
*0Gd0 — WHTerpanbHas y/enbHas Tena0emMKkocTb CyXoro f1bIMOBOro rasa Mexay 0°C nf°C. B kKIX/(kr K).

VAR BMlarocojepXaHne BIaXHOro Bo3dyxa, B Kr/kr.y N o = xH2ona X H2oa4)-
b cn d, e _ fec
«pQi=a+T ,+ T (8.3-77)
pim=ai +-2L"+T 72+T '"Ni+Tm 4 (8.3-78)
P2r=a2+-r*+T (2+T +T (8.3-79)

CM. monMHoMManbHble koaduuneHTsl B Tabnnue 8.3-4, a Takke puc. 8.3-2.
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MHTerpansHas yaenbHasi TEN0EMKOCTb MexXay Temnepatypamu /, u /2 3apaeTcs:

= Ao(«i)ti-ho(*2>*2

(8.3-80)

Ta6nunuya 8.3-4 — MonnHoMUanbHble KOIMPULMEHTbI AN ONpefenieHnsa MHTerpanbHoON yaenbHON Tenn10eMKocTn

MonunHom {8.3-77}

a 0.1004173 E +01 «
b 0.1919210 E-04 *1
c 0,5883483 E - 06 a
6 -0.7011184 E - 09 <1
B 0.3309525 E- 12 el
r -0.5673876 E-16

a I/IHTerpaanaﬂ yAenbHas TennoeMKOoCTb AbIMOBOrIO rasa.

MonuHom (8.3-781
0.8554535
0.2036005 E - 03
0.4583082 E - 06
-0.2798080 E- 09

0.5634413 E - 13

b Temneparypa |

b2

°2

B2

MonuHom (8.3-79)
-0.1002311
0.7661864 E - 03
-0.9259622 E - 06
0.5293496 E- 09

-0.1093573 E- 12

1 Bo3sgyxa Ans cxuranusa, CM kIx/(Krk).

PUCYHOK 8.3-2 — VHTerpanbHas yfesibHas TenJI0eMKOCTb [bIMOBOrO rasa u Bo3gyxa A/l CKUraHus

B 3aBUCUMOCTM OT TemnepaTtypbl

8.3.5 NpsaAmoe obecceprBaHne

8.3.5.1 O6Lme nonoxeHns

Mpu npsamom obecceprBaHum K yrio A06aBNSOT U3BECTb B hopme kapboHaTa kanbUusi (M3BECTHSIK,
kanbumt) CaCO03, okcnga kanbumsa CaO wnum rngpata kanbuusa Ca(OH)2. B aToM npouecce BHECEHHbI B TO-
MOYHYK Kamepy Uiy 06pa3oBaBLUMIACA B Hell OKCUJ KasibLUsi CBA3bIBAET AMOKCU, Cepbl, 06pa3syoLuiics npu

cropaHun cepbl yrnas. MNpu aTom o6pasyeTcs cynbdart kanbumsa. CaS04.
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Lns KOPPEKTUPOBKM pacyeTa Knj, U IHEPreTMYecKn 1 MaccoBbiX 6anaHCcoOB HEOBXOAVMbI 3HAYEHNS Cre-
ZyoLux napameTpos:
1 KoathpmumeHT n3bbiTka n3BecTn

thakTunyeckn ob6aBrieHHOEe KONYEeCTBO U3BECTH
Ca " cTexvomeTpuyeckn Tpebyemoe KoIM4yecTBO U3BECTH

2 CTeneHb obeccepuBaHus

cynbhaTn3MpoBaHHas cepa
*1s o6 an cepa

Mpy aToM cocTaB BO3fyXxa A5 CKUTaHWA U AbIMOBOTO rasa MeHseTCA B pesy/nbTare CrefyloLwmx npo-
Lieccos:

a) Mpwn ucnonb3oBaHuM KapboHaTa kanbLua B KayecTBe [06aBku OTWeENNseTcs AMOKCWS yrnepoga
(C02). Tak uTo cogepxaHne C02 B AbIMOBOM rase NnoBbILLAETCSH:

b) Mpu ncnonb3oBaHuK B kKaYecTse A06aBKV rmapaTa KaibLus oTwWennseTcs BoAa, Tak YTo NnosbllaeTcs
cofepXxxaHne BOAAHOrO napa B bIMOBOM rase;

c) CogepxaHune ANOKCcMAa cepbl B AbIMOBOM rase yMEHbLUAETCSA Ha XMMUYECKN CBA3aHHYI0 [0/I0;

d) Onsa cynbthaTpoBaHna HeEO6X0AUM KUCNopog (Bo3ayx). DTOT AOMOMHUTENbHbIA BO3AYX COAEPXUT
AVoKCKf, Yyrnepoaa, aproH 1 asoT, 3a CYeT Yero, OnATb-TakW, NOBbILAETCA COoAepXaHue AMOoKCuAa yrnepoaa.
Kpome TOro, ato BusieT Ha yAesibHble 06beMbl AbIMOBOTO rasa.

B maccoBblii 6anaHc B ka4ecTBe AOMNOIHUTENbHbIX BE/IMYMH BK/IIOYAETCSH MACCOBbI/i MOTOK A06ABKM T K
1 BbIfpy)Xaemas U3 KoT/a 30/1a, KoTopas yBe/MunBaeTCcsl Ha HeCBA3aHHbI OKCUA KanbLmsa 1 06pa3oBaBLIMiica
cynbgaT Kasbums.

Mpu aTom kKoapULMEHT n3bbITKA BO3AyXa n OTHOCUTCH K COGCTBEHHO Macce BOo3gyXa A1 CXKUraHus
yrns.

Ecnun noacTtaBnATb BEMNUKHBI, NpuBefeHHble B Tabnuue 8.3-5. To MOXHO egnHoo6pasHo cchopmynnpo-
BaTb ypaBHeHus B 8.3.5.2—8.3.5.5 anna Bcex gob6aBok.

Ta6nunuya 8.3-5 — MNocTosiHHble f06aBOK

[flo6aska CaCO»a CaOo Ca(OH>2
a = M(yf2Ms 0.4904 0.49904 0.49904
W 2Ws 0.34922 0.34922 0.34922
b =MC02IMS 1.37272 0 0
UTHO ol 0.69435 0 0
c=MHc/MS 0 0 0.56192
cv' W > IMS 0 0 0.69912
hCa KIDK/KT -5583 0 -3416
~CoSO, KM 15652 15652 15652

8.3.5.2 KoadhpuumeHT n3bbiTka U3BECTU U CTENEHb 06eccepmBaHns

[ns pacyeTa koachdumeHTa n3bbiTka N3BECTU HEOBXOAMMO 3HATb MacCoBbIli MOTOK Ao6aBku rit, 1 To-
nnvea T,-a MaccoBblii NOTOK f06aBkM onpegenseTcsa A03MPYIOLWMM YCTPOCTBOM. Mpyn npamom onpegenexHun
KN, MaccoBbIii NOTOK TONMBA U3MEPSIETCA, a NPU KOCBEHHOM ONpPeeieHnn paccunTbiBaeTcs yepes kng. B
nocfiejHeM cniy4ae BblYUC/IEHME OCYLLEeCTBIAETCS UTEepPaTUBHO;

WK =thx //1 To (8.3-81)

-k (8.3-82)
NC3 ~ys (1.74919 +6 +¢)
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YBOK _1  AGdK"SOzd
S" VsOz YS<0.68172)

roe TlMa — MaccoBblil NOTOK TONMBA, Kr/c;
in* — MaccoBbIii NOTOK A06aBKu, Kr/c:
Ys — COJepXaHue cepbl B TONAUBE, Kr/Kr;
VGdK — 06bEM AbIMOBOro rasa, M3/kr;
YSoj — n3mepeHHoe cogepxaHme S02 B obiIMoBOM rase. M3Im3.

Ecnun cogepxaHve S02 B AbIMOBOM rase ykasblBaeTcs Mr/m3. TO

Pl = 0-3412

(8.3-83)

(8.3-84)

PaccunTaHHas cTeneHb obeccepuBaHnsa TpebyeTcs AN onpefeneHns napameTpoB CKUraHua B cryyae
yCTaHOBOK NpsSIMOro o6ecceprBaHns. MapaHTus cTeneHn obeccepmBaHnsa He SIBSETCA NpeaMeToM HacTosLe-

ro ctaHgapTa.
8.3.5.3 JOneMeHTHbIn aHanu3

Mpu npsmom ob6eccepunBaHn NapameTpbl COrMacHO NYHKTY 8.3.4.1 HYXHO A0ONONHATL MHAEKcoM K. Ecnn

LS cofepXXaHue cepbl B TONINBE, TO:

PAodK - Yo + Ys 4s a 4-32120

PcodK = »God + Ys InCa b +iis (a 3,32120 - 1.99808)]

~Gorfk = VGoa + YS\nCabv + ,is (a, 3.77601 - 0.68172)]

Pco20K = 0020 + Ys(nCab * 4Sa 0.00218)

WHrOFK = $HXf + Ysnc» ¢

M3 aToro BbiBOAUTCA:

~CO20K = Pco2ok 1PnC02

?C02dK ~ VCO020K 1 VGodK

. YeQdK~ YO0zd n " Ypd
*N0K - »AodK PnAd “GoaK Yco” _ - W +PnAd VGodK _yo0j
YCPra* ~ 70Q" YOAd
V®* - Vom ¥Yc0;,- Ya3rM - YoM~Yo024
ffcorsK  YcO-id w Yp2a
"CO2K= NCOjoK + PnAd VGodK yoo% . ycooad cOM d~ PrAa Yoxia- Yoza*cot

roe 4C02d — cogepxarne C02. usMepeHHoe B CyXOM [bIMOBOM rase;
y02d — cogepxaHue 0 2. u1sMepeHHoe B CyXOM [bIMOBOM rase;

MHOK = MHQK + Vadk XHrOad
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(8-389)

(8.3-90)

(8.3-91)
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(8.3-93)
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(8.3-95)



FOCT P 55682.15—2013

Mak = Ve (1 + xHDg) (8.3-96)
Nck = Mak + 1- Yas*k + VK (8.3-97)
XCO2( = Mc0 2K 1MGK (8.3-98)
XHrOK = MH20K 1Mgk. (8.3-99)

3HaueHns gnsa Y co”- '<oZad PnAd n Xcorj* MoxHo 83ATb 13 8-3.4.1.

MapameTpbl 6€3 nHAekca K paccuntbiBatoTcs cornacHo 8.3.4.2.1 unm 8.3.4.2.2.

8.3.5.4 JHepreTnyeckme n maccoBble GanaHChl

Pacwennexnne kapboHaTa kanbumna wunm rmgpuaa Kanbuus npuBoaUT K SHAOTEPMUYECKUM peakuuam,
[ANA KOTOpbIX Heobxoaum nogsof aHeprun. ObpasoBaHve CaS04, HanpoTuB, NpeacTaBnseT coboi aK3oTep-
MUWYECKYI0 peakuuto, Mpy KOTOPOW BblAeNSAeTCa IHeprus.

CaCOs— CaO +C02- 178.98 kJ/mol (8.3-100)
Ca(OH)2 — CaO + H20 - 109.53 kJ/mol (8.3-101)
S02¢ CaO +0.502—CaS04501.83 kJ/mol (8.3-103)

Ecnn aTn aHeprum otHecTn K 1 kr cepbl (Mpy M5=0.0320602 kr/monb). TO Nony4yaTcs NpMBefeHHbIE B
Tabnuue 8.3-5 aHTanbnum Ha Kr cepbl JiICa n hCaSOa.
TennoTBOPHY0 CNOCOBHOCTL/TENNOTY CropaHnsa HY)XXHO CKOPPEKTMPOBAaTb CeAytoLmM 06pasom:

HW)K ~ H(b) + Ys (Ms hCasSOn + nCa (hCa~ M ) A" 9 (8.3-103N)

WGK= H{G) * Ys (MshCaSOt* MCa hCa" kJ/k9 (8.3-103G)
CopepxaHue f06aBOK B TON/IMBE UX. B KI/Kr. 3a4aeTcs:
Wk =YsnCa(1'74919 +b + Cr (8.3-104)

KonnyecTBO 30/1bI BMECTE C OCTATKOM MHEPTHOro MaTtepuana Ha Kr Tonamsa ~'AshK 3afjaeTca:.

'(AshK = vas, ¢Ys[<aCa- Ms) 1.74919 + ,,s4.24632] - Ush ¢ vs [(nca 1.74919 + .,52.49713] (8.3-105)

Mpy 3TOM OCTATOK MHEPTHOro Matepuasia CoCTOUT U3 okcmpa kanbumsa (CaO) u cynbata Kanbuus
(CasS04), 1o ecTb:

YAshCaO = Ys (MCa* Ms)1.74919 (8.3-106)

YAShCaSO* = Ys Ms 4,24632 (8.3-107)
OTcioga obliasi TeNSI0TBOPHAas CNOCOGHOCTb.
H(N)tolK = +Ys (Ms"CaSOA * Mca (Ica* °Lr)) + hF + Mk \J ~(1“ U +3uaK (8.3-108N)
H{G)IolK = IWG) + Ys (Ms ~CaSO* + MCa/iCa) * hF * Mk ftK [ A(1* U * J(@AK (8.3-108G)
rae hK — ygaenbHas sHTanbnus o6asku.

hK - ~Ca ((Ca- (r) (8.3-109)
a JINXAK — 3HTanbnua Bo3ayxa AN cxuraHms
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«W k =!'nkCpN {8.3-110N)

NGJAK = Vnak I*pAd ((a“ (r) + xH2o0ask (*-,* CpST (*a - tf))). (8.3-110G)

8.3.5.5 lNMoTepwu OT aHTaNIbNNM 1 HeJoXora B 30/1e

Mpv npsmom obeccepmBaHnm B TOMKE C ropenikamu pacyeT BbinosHseTcsa no 8.3.3.4. cnyyali 1.

Mpu NPUEeMOYHbIX UCMbITAHUAX TOMKW C NCeBA0OXMKeHHbIM cnoem (FBC) He cnepyeT oxupgaTb, 4To
yfacTcsa A0CTUYb PaBHOBECUSA MeXAy BHECEHHbIM U 0TOO6paHHbIM KO/IMYECTBOM 30/1bl, MOCKO/bKY B TOMKe C
NCEeBAOOXKMKEHHBIM C/I0EM MPUCYTCTBYET 3HAUMTE/IbHOE KO/IMYECTBO MHEPTHOrO Matepuana. [lna Toro 4Tobsl
He 3aBKCeTb OT C/yyaiiHbiX 60bLWNX UM MeHbLUMX OTOGOPOB 30/bl, NpK pacyeTe NoTepb A1 0T6UpPaembIx
Macc HY>XHO KNnacTb B OCHOBY BBEEHHbI MaccoBblii NOTOK 30/1bl. [T03TOMY Nepes HauyanoM UCMbITAHUS HYXHO
OroBOPUTL KOSIMYECTBO 30J1bl U AOMOSHUTE/bHYIO [O/1I0 UHEPTHOTo mMaTtepuana mFoiAshK ns ncesaooXmxeH-
HOro €N0S 1 ¢ hunbTpa, NPUYEM B 3TOM C/lyyae nof TEPMUHOM «30/1a» KaXAblii pa3 HY>XHO NOHWMAaTb BECb
BbIrpy)XaeMblii TBEPAbIA MaTepuas, To ecTb 3071y NCEBAOOXMKEHHOro cnosa mSL unu 3oy dunbTpa rrA. OH
COCTOWT 13 30/1bl TOMNJIMBA, OCTaTKa [,06aBOK U Hegoxora.

XSL — pona mFo4AshK 13 nceBgooXmKeHHOro cnos;
YPA— pons TToydN1{c dwunbTpa;
usl — HeJoXor 13 NCeBAo0XKEHHOro cnost K mSL:
UFA — HepgoXor ¢ hunbTpa K T/

USC — HEeLO0XOr U3 NCEBLOOXMKEHHOro cnos kK mFayAshK:
UpC — Hepgoxor ¢ dmnbTpa K mFayAstk-

B atom cnyuae:

§8i. = ™SL 1Sl (fSL® Ir) + USL Huol LR

0 oh = MFAIFFACGFA~Ir) * UFA | (8.2-111]

asL fifeorhstk. o ' |
m tofhs 1 L (8.3-113])
- - *FA

mFA=l "o Vhsftf 1 (0.3 104

|_|OCK01'Ibe B TOMKax C nNceBAO0OXWXEeHHbIM c/ioemM Ans yJ'IeTyHVIBLIJeVICFI Aonn 30Mbl V noactaBnseTca
3HayeHue HoJb, TO:

Ynank f Usi x + ufa 1 (5.3-115)
I L-VhSD-Yalo I - ust st - “fal

Mpu 3aTom gonun Hegoxora UuSL n UFA BCSIKMIA pa3 OTHOCATCS KO BCeli BbIHYTOl 30n1e. Ecnv gns uenei
CpaBHEHWs 40151 HEelOXOra OTHOCMTCS COOTBETCTBEHHO TO/IbKO K COGCTBEHHO 30/1€ TON/IMBA, TO:

YT (6.3-114)

usc =- A -, UL ozl ¢ - 1.74919+ || -2.4971}|! ‘ i
3 03 32 Jius ‘

Msb 1ML Thsh

3T0 ypaBHEHWE cnpaBeinunBo v ans urFC.
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8.3.6 MNogBoAMMbIE U OTBOAMMbIE TEN/AOBbLIE MOTOKM B C/lydyae KOMOWHUPOBAHHbLIX TOMOYHbIX
yCTaHOBOK

8.3.6.1 O6wme nonoxeHus

Ecnn Heo6xoaMMOo NpoBECTU MPUEMOYHbIE UCMbITAHWSA, NPU KOTOPLIX B NaporeHepaTope 04HOBPEMEH-
HO CXWraeTcs HECKOSIbKO BMAO0B TOMAUBA, TO CreAyeT Bcerga M3MepsTb MacCOBbl/i MOTOK BTOPOro U BCEX
nocneyrowmnx BUAOB TOM/IMBA HE3aBUCMMO OT TOr0, OCYLLeCTBNAETCA /X onpefesnieHne Kng npsambiM uav
KOCBEHHbIM MeTof0oM. [pn 3TOM B C/lydyae KOCBEHHOro onpefeneHus Kng MoXHo oTka3aTbCA OT U3MepeHus
MaccoBOro NOToka TonavMBa. STOT MOTOK TOM/IMBA MOXHO 0603HaunTh f»fl (MaccoBblii NOTOK rnaBHOMO TO-
nnvBea).

OnpegeneHnsa n ypasHeHus B pasgenax 8.3.2—8.3.4 cnpasef/iMBbl B HEU3MEHHOM Buje, ecin BCe Bbl-
paXkeHus1, Kacarwlinecs MaccoBOro noToka Ton/avMBa npu KOCBEHHOM onpejenieHun Knf. OTHeCeHbl K Hensme-
pPEHHOMY MacCOBOMY MOTOKY TOMAMBA, TO €CTb Be/MYMHA T.I B YypaBHEHMSAX B 3TUX pasgenax fo/mkHa ObiTb
3aMeHeHa BE/IMYNHOW T Ty

Tennosble NOTOKW, NOCTyNarwLme B naporeHepaTop OT BTOPOro U cnegyowux BUA0B TOMIMBaE, He 3a-
BUCAT OT MaccoBOro MoToka r/1aBHOro TONAnBa 1 NO3TOMY AOJDKHbI paccMmaTpuBaTtbCs, Kak cogepxalinecs B
BesmunHe Oz (cm. 8.3.2.3).

8.3.6.2 lNoaBoauMble TeN0BblE NOTOKM

[ns noABoAMMbIX TENM0BbIX MOTOKOB CNpaBei/InBbl crefyowmne ypaBHeHUs:

QIN) zZF = H (1 tol (8.3-117N)
L6) ZF ~ L \ H{G)Mbl (8.3-117G)
\W)z=  +Osfi+  AS* F (8.3-118N)
"GlZ="-P*UYn 41|B)AS 4 LI F (8.3-118G)
021 > ziot =40/z/> 2f 44«*, P (8.3-119N)
A giztoi ~Q;g>zf 4116) z (8.3-119G)

Mpn aTom Qr — NpuUTOK TENa oT BTOpOVI nnn ot crneayrwmnx Tonok, npuyem croga npuymncndaetca n no-
NOJSIHUTE IbHAsA TOMKa MeNbHULbI. 30ech:

®W) F = £ JTTT, H{N)j lor (8.3-120N)

®(G)f =~ mFiH(Gfilor (8.3-120G)

AHanornyHo 8.3.2.2. Hilol HyxxHO onpeaensTb ANa KaX4oro TONANBa, NPpUYeM HYXHO NoACTaBAATb A0S0
BO34yXa AN CKUraHns B C/lydae Kaxaoro Buga Tonavea ANs OAVHAKOBON (M3MepeHHOI) o6bemHoi gonu 02
B CYXOM AbIMOBOM rase (cmotpu 8.3.6.3).

8.3.6.3 MNoTepun

YpaBHeHVa gnsa notepb cornacHo 8.3.3 Takke ocTalTca cnpaBefnBbIMU, ecnn 3ameHsieTca TT,
a napameTpbl W1 yc. uyCo2 uyHro. a Takke VG paccuntbiBatoTca cornacHo 8.3.6.4. MoCKObKY HY)XHO Noj-
CTaBMSATb NepBOHaYa/IbHO HEM3BECTHbI MacCOBbIl NOTOK Tom/iMBa MF, B pacyeT U4 U T. 4.. pacyeT Kng npv
MCMob30BaHNN KOCBEHHOT0 METOAA MOXHO OCYLLeCTBAATL TONIbKO UTEPATUBHO.

Ecnu ogviH 13 BugoB Tonamea npeactasnseT coboi TBepaoe TONAMBO, TO. Kak NPaBuio, 3TOT MacCOoBbIi
NOTOK TOM/IMBA HE U3MepsAoT. B MHOM cnyyae NoTepio C LWNAaKkoM U fieTyyel Nbinbio Qs = QSi + QrA MOXHO
M3MepaTb TONbKo Hanpamyio (cM. 8.3.3.4, cnyyaii 1).

8.3.6.4 PacueT mMacchl BO3fyxa A1 CKUraHusa/abIMOBOrO rasa, OTHECEHHOW K macce Tonamea

B cnyyae TONOYHbIX YCTAHOBOK C HECKONIbKMMU BUAAMM TOMMBA A1 pacyeTa Macchbl BO3Ayxa A5 CKu-
raHna/AbIMOBOrO rasa, OTHECEHHOW K Macce TOM/MBA, HECYLEeCTBEHHO, Kakum 06pa3om 06Luii MaccoBblii
NoTOK BO34yXa A1 CKUraHus mateMaTnyeckn nogpasfensercs Ha oTAeNbHble ropenku. YpaBHeHus ans na-
pamMeTpoB COCTOSHUS,, OTHECEHHbIX K MAcCOBOMY NOTOKY [1aBHOTO TOM/IMBA, NOJyYaKT NPocTelilyo dopmy,
€C/n AN KaxA0oro COXXXEHHOro Tonnea nNpuHNMaeTca pasHoe cogepxaHune 0 2 B CyXoMm AbIMOBOM rase.
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Mo3ToMy ANt KaXA0ro TOn/MBa C OAUHAKOBLIM 3HAUYEHUEM

Pa, <1 +*H20a™

Pa* =2 z<Pa,

Pa =54 P a>= Pa*< 1 + XH20Ad>

Pg =5:z2>Pg.
PC02 =~ z. PCO2
PHIOI =~ 2z, PHIOS|

PH20 =~ 2/ PHrO/

VGd = Zr VGdi
xco2 ~ Pco21Pg
xh20 = PHIO1 Pg

CpG = /(xH20f- XCO2-0.

roe T rn — MacCOBblil MOTOK [N1aBHOTO TOM/INBA;
T r{ — MaccoBble NOTOKW APYTNX BUAOB TONNNBA;
z, =W,/ — OTHOLUEHWS MacCOBbIX MOTOKOB.
8.4 TepMuyeckuii knpg,

8.4.1 OnpepeneHue

(3HayeHune, n3MepeHHoe B AbIMOBOM
rase) cnepyeT onpefeninTb Be/IMUNHbI »ac2l MHD * v ga- PHD. n Pg. no 8.3.4.1.

(8.3-121)
(8.3-122)
(8.3-123)
(8.3-124)
(8.3-125)
(8.3-126)
(8.3-127)
(8.3-128)
(8.3-129)
(8.3-130)

(8.3-131)

KoadhhmumneHT nonesHoro feincTens naporeHeparopa onpefensieTcs kak OTHOLEeHe Nosie3Hol Tenso-

npon3BoAnTE/NIbHOCTU K NOABOANMOMY TEM/I0BOMY MNOTOKY, TO €CTb:

Teoe ld(é)Z«x

[Janee n3 TennoBoro 6asaHca nosyyaem;

L«>210r

* * *

0(G)Ztol = + ®<G)i.<or

MocpesCcTBOM 3TOr0 OTHOLLEHUS! MOXHO ONPeAeuUTb K4 1 No CAeayowyM ypaBHEeHUSIM:

Q* 1

WS QH+iiMmw 1+QwiIm'Qn

1

Q * +Q<G)Uty 1+Q(G)i.toi/PN
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(8.4-2G)
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nnun

* = 8.4-4N
ty/lB Nzt ( )
Aeittof
jb= 8.4-4G
Haib= 070t ( )

YpasHeHue (8.4-1) npumeHsaeTcs Npu onpegeneHnn Kng npsamsiM MeTogoM, a ypaBHeHue (8.4-4) — npu
onpefeneHnmn Kng KOCBEHHbIM MeTofOoM. [pu NMPUEMOYUHbIX UCAbITAHUAX U3MEPSIOT /ML CTO/IbKO napame-
TPOB. CKOMbKO TpebyeTcs AnsA pacyeTa Kng. MpMeMoyHble UCMbITaHUA He J0/MKHbI NOATBEPXAaTb pesynbTathl
N3MepeHns nyTeM CoCTaB/ieHWNs Tens0Boro 6anaHca.

8.4.2 TllpsAmoo onpepeneHune Knpg

8.4.2.1 Vi3mepsaemMble BENNYMHDI

[ns onpefenexuns kng npssMbIM METOAOM, KaK NPaswusio, HYXHO onpefennTb Criedytolive napameTpb:

a) MaccoBblii NOTOK CBEXEro napa WM MacCoBblii NOTOK NUTATENIbHOW BOAbI, MaCcCOBble MOTOKU BOAbI,
BMNPbICKMBAEMOW B OX/1aAuTeNlb NeperpeToro napa, MaccoBblii NOTOK NPOAYBOYHON BOAbI,

b) MaccoBble NOTOKM OTOGPAHHOrO napa M MaccoBble MOTOKM Ha YNJIOTHEHWW Basia TypouHbl Ana pac-
yeTa MacCoBbIX NOTOKOB Napa NPOMeXyTOYHOro neperpesa, MaccoBble NOTOKM BOAb!, BNPbICKMBAEMOIA B na-
pooxnagutens NPOMeXyTOUYHOro naponeperpeBarens:

C) Temnepatypbl 1 iaBIeHNSA BCexX NOTOKOB napa 1 BOAbl, NOCTyNaloLWmux B naporeHepaTop v BbIXOAALLMX
13 Hero;

d) maccoBeblli NOTOK TON/IMBA,

€) TennoTBopHas CNOCOBHOCTb UM TennoTa CropaHns, cogepXaHue 30/bl U BOAbI, & TakkKe 3/1eMeHT-
Hblii aHanM3 TonauBea, ecnu TpebyeTcs;

0 TemnepaTtypa TOM/MBa 1 BO3Ayxa ANA CKUraHus:

[) BnarocogepxaHue Bo3gyxa /11 CKUraHus:

h) naBneHne, TemnepaTtypa 1 MaccoBblii NOTOK BCOMOraTesibHOW cpefibl ANS PacnblIeHns:

i) aHann3 gbimoBoro rasa (cogepxatvve C02 unm 02 un CO).

[ns vHopmaymmn MoryT 6bITe ONpeAesneHbl 1 Apyrue napameTpsbl:

j) TemnepaTtypa oKpyxaroLLero Bo3fyxa, Temrnepartypa B KOTE/IbHOW W faB/ieHne BO3gyXa:

k) Temnepatypa AbIMOBOrO rasa;

1) MaccoBbIil NOTOK 1 COCTaB OCTATKOB OT CXUIaHus.

Ecnu npMeMouHble UCMbITaHWS NapoBOro KOT/1a NPOBOAATCA NOC/e NPUEMOYHbIX UCMbITAHUA TYPOUHBI,
TO MaccoBble MOTOKM Napa NPOMEXYTOYHOro naponeperpeBaTtesns MoryT 6biTb BbiIBEAEHbI M3 pe3ynbTaTtoB Npu-
€MOUYHbIX UCMbITAHWA TYpOUHBI.

8.4.2.2 PacueT knp,

" NS=6 6,*\ (8.4-5N)
Q>>.G)Z|0! (8.4-56)

3[ecb BblUUCNAIOTCA:

Qn — cornacHo 8.3.1;
Qzlol — cornacHo 8.3.2.4.

Ecnu gns koHTpoNs Heo6xoauMo onpeAennTb NOTEPK C AbIMOBbIMUK razamu (CMm. 5.2), To aTOT napameTp
BbiTeKaeT 13 8.3.3.2.

8.4.3 KocBeHHOe onpegeneHune kng

8.4.3.1 ViI3mMepseMble BENNYMHbI

[na onpefeneHus Kng KOCBEHHbIM METOAOM, Kak NMpasusio, HY)XXHO onpefenuTb crefylliue napame-
TpbI:
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a) TensIoTBOpPHas CNocoBHOCTb WK TensoTa CropaHns, cofepxaHune 30Mbl U BOAbl, a TaKKe 3/1eMeHT-
HbI/i aHanu3 Tonavea, ecnu TpebyeTcs;

b) aHann3 abiIMoBOro rasa (cogepxaHve C02wunm 02 n CO);

C) Temnepartypa BbIXOAALEro AbIMOBOrO rasa;

d) TemnepaTypa TOn/MBa 1 BO3fyxa [/19 CXXUraHus,

e) BnarocofepxaHue Bo3gyxa AN OKUraHus;

f) naBneHwe, TemnepaTtypa u MaccoBbllii MOTOK BCNOMOraTesibHOl cpefbl 4151 pacnbl/IEHUS;

[) MOLLHOCTb MeJIbHULL, LMPKY/IALUNOHHOTO AbIMOCOCA, LMPKYNALMOHHBIX HACOCOB U NPOUYNX 3/1eKTpuye-
CKUX NPVBOAOB.

h) TemnepaTtypa 1 MaccoBbIii TOTOK TPAHCNOPTMPYIOLLLETO BO3AyXa A1 BO3BpaTa feTyuyeil nbiiu:

i) TennoTBOpHasA CNOCOGHOCTb WA TennoTa cropaHusi, TemnepaTypa W MacCoBblii MOTOK TOMAMBa U3
BTOPOIi MW NocreAyoLmX TOMOK NN AONONHUTENBHON TONKN MefbHULbI;

j) oaBnexne, TemnepaTypa M NOTOK Napa NapoBOro kasopudepa (Ha BXO4E W BbIXOAE);

k) Temnepatypa 1 MaccoBblii NOTOK yAansaeMoro Lwnava,;

) JoNA Hepoxora Wan cofepxaHue yrnepoga B Liake M6o TenaoTBOPHas CNOCOBHOCTb Uan Tensota
cropaHuvs wnaka,;

T) [ONSA HeAOXora Uan cofepxaHve yrnepoga B neTyyeid nbiav;

M) MaccoBbIii NOTOK NIeTy4el NbiAn 13 AbIMOBON TPYObI.

0) TemnepaTtypa Ha BXOE W BbIXOAE M MaCCOBbI NOTOK OXNIaXAAtoLei Boabl;

p) MaccoBble NOTOKM CBEXEro napa Win nuTaTesibHOl BOAbl, MAacCOBble MOTOKWM BOAbl, BNPbICKMBAEMO
B OX/1aAuTeNb NeperpeToro napa, MaccoBble NOTOKM NPOAYBOYHOW BOAbI;

() MaccoBble MOTOKV BOAbI, BNPbICKUBAEMOIA B OX/1aANTENb Napa NPOMeXyTO4YHOro Neperpesa,;

r) TeMnepaTypa v fas/ieHNe BCeX MacCOBbIX MOTOKOB napa v BofAbl;

S) Temneparypa oKpyxatoLiero Bo3gyxa, TemnepaTypa B KOTE/IbHON U faB/ieHne Bo3ayxa.

OnpepgeneHnss MacCcoBbIX MOTOKOB Napa NPoOMeXyTo4YHOro neperpesa no 8.4.2.1.

Bonee TouHoe onpeneneHne NoToka nonesHoro Tensa QN Ha 0OCHOBaHUM M3MEPEHUIA NapamMeTpoB q). )
1 s) TeM BaxHee, yem 6osblie notepu O . nofBoAnMble TENOBbIE NOTOKW, KOTOpPblE HEMPOMNOPLMO-
HaslbHbl COXKEHHOMY NOTOKY TOnuBsa.

Ecnu cxwuraeTcs razoobpasHoe TONAMBO, TO BCErAa A0/MKHbI OblTb U3BECTHbI pPe3y/bTaTbl 3/1EMEHTHOIO
aHanusa rasa. B cnyyae TBepgoro tonnvea, masyta 1 NPUPOAHOro rasa Takve faHHble aHanm3a TpebytoTcs
TOMIbKO TOrfa, Korfga Henb3f BblYMCAWUTL [O/IM BO3AyXa ANA CKUTaHWsa U AbIMOBOrO rasa CTaTuCTUYeCcKUMun
meTodamu.

Mpu pacyeTe /0 1 MAccoBbIX NOTOKOB LUIAKa W NeTyyeli Nbin Yepes 30/10Bblii 6anaHC HYXHO YUnTbIBaTb,
4TO 30/1a ucnapsetca. 4na ncnapvsLLeincs oW HYXHO NOACTaBAATb 3Ha4YeHus cornacHo 8.3.3.4.

8.4.3.2 Pacuet knpg,

1 Atip- 1 W Jdr*At* Arc

R szt Qoozio* (8.4-6N)
1 At 1 ~ Jlr*At*Ac
Q1G)Z.'cV Q cizlctf (8.4-6G)
nnm
INB  1+'d-C+6t~6w2 S'(HF)1&N (8.4-7N)
1-S/(Gy
7163 1+'0:c+Qi-Q(G)ZZ(G)f)I1Qn (8.4-7G)
npw
%1{N)F = {N)GF + I{N)COF * \ n)SFF (8.4-8N)
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2 f(G)F ~ I(G)GF * MG)COF + A[G)SF F'

roe |IGF— noTtepu ¢ AbIMOBbLIM ra3oM oTHocuTenbHo QFZ {cp. 8.3.3.2), KoTopble 3ajatTcs Yepes

(8.4-9N)
(ECF= ] MGA'pGd (G* ) + O (hG - hr )k (8.4-9G)
0
MoTepwn oT HenonHoro cropaHus (8.3.3.3) oTHocuTensHo QFZ 3agatoTcs yepes:
=y (8.4-10N)
VICOF ”(M)K* Ycem HOOo

VGl
*<G)COF = TT-mYCCU HCOR- (8.4-10G)

H (G)to<

ISF renoTepy OT 3HTANLMNUK U HEMOJIHOTO CTOPaHUS B Lake 1 neTyyeid nbiav (cp. 8.3.3.4). 0THOCUTENBHO
Q-z- yepes:

JSF (8.4-11N)
™ Sf=F=~"mto,
I Jsf (8.4-11G)

€C/1M MacCOBbI/ NOTOK LWaka 1 NeTyyen Nbiav onpegensioT U3 30/10Boro 6anaHca u us, nm

- Js (8.4-12N)
Si
oS 770 (8.4-12G)

€Cc/ MacCoBbIi NOTOK NeTy4ei MblM U3MEPSOT, @ MacCOBbI MOTOK LWiaka onpeaensioT 13 30/10BOro
6anaHca, wm

I __1lfa_ (8.4-13N)
I>FAF~"vw
| JFA (8.4-13G)
™ FAF-"(G ,M

€C/IN MaccoBblii NOTOK LUaka U3MepsoT, & MaccoBbIli NOTOK /ieTydeli Nbi/iv ONpeaensioT U3 30/10BOr0
6ananca.

B 3TOM criyyae Hy)XXHO BbIYMCUTL Ceaytolme BeSIMYUHbI:

Qrc cornacHo 8.3.3.6, Qz cornacHo 8.3.2.3 n O, cornacHo 8.3.3.7. atakke Ja ,JFA Q'SFn Q FAcornac-
Ho 8.3.3.4. . R >

MpY 3TOM Q fa wnu Q'Sp COAEPXKATCS BQ L.
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M3 ypaBHeHus (8.4-7) Takke BblTEKaeT, UTO NPU KOCBEHHOM onpegeneHnu Kng HyXHo nsmepstb 0 N,
ecnm QidC +ft - X/p He paBHO Hy/t0. [OCKOJIbKY YMCNOBOE 3HAYEHNE BbIpaXKEHUSA, KaK npasusio, Mano, To
npu onpegeneHnn Qv He NpeAbABAATCA 0cobble TPe6OBaHUS K TOUHOCTU U3MEPEHNUS.

MoTepw, OTHECEHHbIE K 06LLEMyY NnoaBeaeHHOMY Tenny ftr ,of:
MoTepw C AbIMOBbLIMIU rasamu:

: ., Cw
Vig-"men 1 aw 4N (8.4-14N)
NOG=NQGHL £ *fGQ)e] (8.4-14G)
I'IOTele OT HENOJIHOIO CropaHua:
f Nz 1
hNCO=\UICOFy (8.4-15N)
. . r Adg
icoo” secarr ¥ nee (8.4-15G)
nOTepI/I Ha n3niydyeHune n notepu B IMHUN:
mnc
woc=" i(wjs (8.4-16N)
GtC
\GIRC- Q|gw *<38 (8.4-16G)

MoTepun OT 3HTa/ILMUM U HENOJTHOTO CropaHnsa B LUMAKe 1 NeTyveit Nbiav, B 3aBUCUMOCTM OT TOT0, Kakum
MeTo4oM n3mepsanucs notepu (cm. 8.3.3.4):

Cnyuvaii 1:
Qst*Qfa (8.4-17N)
®SL +0i
(G>SF- " MGe (8.4-17G)
Cnyuaii 2:
. , I, 1 81K
(VIS = + (8-4'18N)
r ftgR <a>f1
(o5t 2 e s (8.4-180)
Cnyuai 3:
. f o ftwjz 1 4t
V)SP=W af Vied+  'Vre (8-4-19N)
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, , I z 1 Q
'<G)sf = 4G)FAFJL = Qo 4(G)8J + Qs *1(G>0 (8.4-19G)
Cnyvaii 4:
I(N)SF = ‘(NisPF [1 (8.4-20N)
\ g)SF=\ g)SFfF GQ&.Z.,", (8.4-20G)

Mpoune noTepw (B 3aBUCHMOCTU OT TOTO, Kak U3MEPSIZINCL NOTEPU OT IHTASTLMNM U HEMOJSTHOTO CropaHus
B LWNaKe 1 netydyeii Nbisn):

Cnyvai 1:
6L-65,-6,-A
W =" MW (8.4-21N)
6 «
Q1-Q slI- Orn
\G)L =- '4<G)e (8.4-21G)
Qn
Cnyvaii 2:
win- 00 s (8.4-22N)
wo- ?! [53 " (8.4-22G)
Cnyvaii 3:
'N°:-QI o (8.4-23N)
o Qv
- Qs
GL=_ » '4G)B (8.4-23G)
Cnyvaii 4:
’ o (8.4-24N)
>(G\L=q“{G)e (8.4-24G)
av
npw
= 1% 1\n)G~ KN)CO ~ ~ AN\SF ~ *<N)L (8.4-25N)
A(GIS = * * *G)G * ~N(G)CO “ ((G)RC ~ hG)SF ~ ~(G)L (8.4-25G)
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9 lMepecyeT Ha rapaHTUiiHble YCI0BUS

9.1 O6uwune NonoXxeHUs

MpepocTaBnsieMble M3rOTOBUTENEM FapaHTUM KN U MOLLHOCTM UK APYTUX TEXHUYECKUX YCNOBUIA Aeii-
CTBYIOT TOJIbKO NPV ONpeAeneHHbIX OTOBOPEHHbIX YC10BUAX (CM. 5.1).

Ecnu npn npyeMoyHbIX UCMbITAHUAX HEBO3MOXHO YCTAHOBUTL YC/I0BUA rapaHTun Mo NpuyMHaMm, Ha Ko-
TOpble HE MOXET MOBMUATL U3rOTOBUTENb, TO U3MEPEHHbIA KN AO/MKEH ObiTb NMEpPEcUUTaH Ha rapaHTuiiHble
ycrnoBus.

[na cnepyrowmnx napaMeTpoB (OTHOCALLMXCS TOSIbKO K FpaHuue CMCTEMbI) MOXET UMETb MECTO HEeBbI-
NOJIHEHME TapaHTUIiHbIX YCNI0BUIA BO BPEMSI MPUEMOYHbIX UCNbITAHWIA:

TennoTBopHas cnoco6HocTb/TennoTta cropaHus tonamea. H{bly H[C)\

BnarocopgepxaHuno tonavea, yH30:

CopepxaHue 305bl B Tonnmee. (Ash\

TemnepaTypa Tonnuea. tR

Temnepartypa Bo3gyxa 415 okuranvs. /a;

BnarocogepxaHno AbIMOBOrO rasa. Xu”>ndg

TemnepaTypa v faBrieHne nutatensHol Bogpl. p W n tFWA

TemnepaTypa v filaB/ieHne Ha BXofe NpoMexyTOUYHOro naponeperpesatens. tR u pr;

TemnepaTypa U faBfeHne BNpbICKMBAEMOl BOAbl. ps U fs:

MaccoBblii NOTOK Napa NPOMEeXyTO4YHOro naponeperpesatens. mR

Ecnn nmetoTca OTKNIOHEHMS OT OTOBOPEHHbIX YC/I0BUIA, TO HY>XXHO NMPUHUMATL BO BHUMaHMWe ABa haktopa.
Bo-nepBbiX, 0T/IMUaOLWMECA MAaCCOBble MOTOKM U OT/MYalOLIMeCcs TemnepaTtypbl U AABMEHUSA Yepes3 SHTaslb-
nMn BXOAAT B NOABEAEHHbIE U OTBEeAEHHble TEM/I0Bble NOTOKN: BO-BTOPbIX, OT/MYaloWmecs Temnepatypbl 1
MaccoBble NMOTOKN BAWAIOT Ha YC/I0BUS Te//IoNepeHoca B naporeHeparope, KOTopble, B CBOK o4yepedb, MOryT
NOBNUSATL Ha TeMnepaTypy AbIMOBbIX ra30B U KN KOTNa.

Bo MHOMMx crnyyasix BAUSHEM OTK/TOHSIIOLWMXCS NapaMeTpoB Ha TEM/I0NepeHoC MOXHO A0 onpejeseH-
HOW cTeneHn npeHe6peyb. Mpy Takux 06CTOATENbCTBAX NepecyeT Kng KOT/ia BO3MOXEH TOMbKO U3 3HepreTu-
yeckoro 6anaHca.

B apyrux cnyyasix MOXHO NPMBOAWTbL ypaBHEHUS nepepacuyeTa, 4YTobbl CKOMMEHCMpoBaTh kKonebaHus
TemnepaTypbl AbIMOBOrO rasa. Takoil cnyyail uMeeT MecTo, Hanpyumep, Torfa, Koraa npyu oTimyatoLLencs Tem-
nepartype nuTatwlLleli Bogbl NOCNeAHENn NOBEPXHOCTLI0 HarpeBa KoT/ia siBNseTcs NoforpeBartesib nuraTesibHol
BOAbI U KOrAa npu oTvyalLleiica TeMmnepaType Bo3gyxa 415 CKUraHusi nocnefHeil NoBepXHOCTbI0 Harpesa
ABNAETCA BO3Ayxonogorpesarenb. B aTux cnyyanx nepecyeTt Bcerga oTHOCUTCH K TeMnepaTtype Ha BXofe Te-
NJ006MEHHMKa, HE3aBUCUMMO OT TeMNepaTypbl Ha TPaHULE CUCTEMBI.

Mockonbky BennunHbl H{b). H{CY 1 yHr0 3aBucAT gpyr OT Apyra, To A1 nepecyeTa LenecoobpasHo
MCNonb30BaTb TEM/IOTBOPHYI CMNOCOOHOCTL/TENIOTY CropaHnsa TOM/MBa, cofepXaHue 30/bl A, OTHECEHHOE
K 6e330/1bHOMY 1 6€3BOHOMY TOMAMBY, U BrarocogepxaHue W, oTHECEHHOE K 6e330/1bHOMY U 6e3BOAHOMY
TOMNMBY.

3TV napameTpbl MOXHO NepecunTaTb O4MH B APYrOl, MOCKOSbKY:

HM + 7Hro Lr
(9.1-1N)
(9.1-1G)
|1Azh
1+ 4Ash ~ vyHjo (91_2)
(9.1-3)

nnn
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HyMar~~ r
HM -~TTaT w~ (9.1-4N)
u H <Gjdaf
H{G) 1+A+W (9.1-4G)
A
Us>~ 1+A+W (9-1-5)
w
HO= 1+A+W (9.1-6)
[na nepepacyeTa B 06LLeM cnpaBea/MBo:
*lvp = *1(«B + N A,1(Misx (9.1-7N)
4(G)Sc =GWB + 2Ai](Gjex (9.1-7G)
X§: X ¢ OX (9.1-8)
npu
1 '1<N)8 4 X (91-9N)
L Qn ax
roomr s afOf (9.1-9G)
aX

Mpu atom X — pa3HOCTb 3HAYeHWNs rapaHTUIiHOTO napameTpa XA v 3HayeHns X. n3MepeHHoro Bo Bpe-
MS1 MPUEMOYHbIX UCTbITAHWIA.

9.2 TllepecyeT B c/lyyae OTK/OHEHUSI BXOAHbIX XapakTepuUCTUK HA CTOPOHE BOAbI/CTOPOHe napa

9.2.1 BnusHWEe OTKNOHEHW Ha MOLLHOCTb

Ecnv 3HaueHus TemnepaTtypbl U JaBNEHUA MACCOBbIX NOTOKOB Ha BXOAE M MaccoBble NOTOKM napa npo-
MEXYTOUYHOrO naponeperpeBaTens OT/MYAKTCA OT rapaHTUPOBaHHbIA NapaMeTpoB, TO HYXHO BbIYMCAUTb
NosIe3HY0 TEN0Npou3BoANTEIbHOCTL QN, MCMONb3Ys N3MEpPEHHbIE 3HAYEHWs, U CPaBHUTbL ee C MOJIe3HOW
TEN/I0NPON3BOAMTENBLHOCTLIO. YKAa3aHHOW B rapaHTMmK: nepecyeT He TpebyeTcs, MOCKObKY, Kak MpaBuio, Bav-
AHMEM OT/INYAIOLLMXCA TemMNepaTyp U MacCOBbIX NOTOKOB Ha Te/1/10MepeHOC MOXHO npeHebpeyb.

M3 3TOro Henb3si UCXO4MUTb, €C/iM OTK/IOHEHUe Temnepatypsbl npesbiwaeTt 35 °C. 310 kacaeTcs, Hanpu-
Mep. OTK/IOHEeHUS TemnepaTtypbl NUTaTENbHOI BOAbl Ha BXOAE, eC/iM Noc/iefHen NoBEepPXHOCTbIO Harpesa na-
poreHepaTtopa fBnsieTcsl noAorpesartesis nuTaTesibHol Boapl (cM. 9.5.1).

BnnsHneM OTK/IOHEHWS MacCcoBbIX NOTOKOB Mapa NPoMeXyTOYHOro naponeperpesarena Ha Tensaonepe-
HOC. KaK npaBw/io, MOXHO npeHebpeyb. OAHAKO B HEKOTOPbIX C/TyHasX YMeHbLUEeH/e MacCoBOro NOToKa MOXeT
noTpe6oBaTh YBEMMUYEHNSI MACCOBOr0 NOTOKA BNPbICKMBAEMO Bogbl mSR. OxnaxaeHve napa B MpoOMeXyTou-
HOM naponeperpeBaTesie HEBbLIFOAHO C TOUKMN 3peHMs TEPMOAVHAMUKMA, NO3TOMY MaCCOBbI MOTOK BNpPbICK/BA-
€MOW BOZbl B rapaHTUIiHbIX YCNOBUAX 3afiaeTca yepes:

hRH2~ hSR hRHKI ~ fiffH-q  » hRH2~
‘"W« »-"-sRg ¢ (©.2-1)

OfHako nepecyeT crefyeT NPUMEHATb TOJIbKO B TeX C/y4vasx, Koraa MaccOoBbIli IOTOK napa npomMexy-
TOYHOrO nNaponeperpesaTens OT/IM4aeTcs OT rapaHTUPOBAHHOIO 3HaYeHNst He 60/bLue YeM Ha + 5 %.
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9.2.2 BnusiHWe OTK/IOHEHWIA Ha MNOTEpP AaB/EHUS B MPOMEXYTOYHOM Maponeperpesatene

MockonbKy NoTepsi AaBfeHNs B NPOMEXYTOYHOM MaponeperpesaTesie o3HavyaeT TepMOAMHAMUYECKYIO
noTepto, TOo ee yacTo TpebyeTca obecneunsaTtb B pamMkax rapaHtun. B pesynbtare OTKIOHEHNS TemMnepartyp v
[aBneHunii NIMeHsIeTCs CpefHWiA yaenbHbli 06beM napa, 0T KOTOPOro Hapsay C NIOTHOCTbIO MaccoBOro MoTo-
Ka 3aBucuUT 1 noteps gasnexus. Mpu pT{pRHy + pRHIt2; tm= (tRHy * tR, 2)(2 n vm = f[pm, tm) noTeps gasneHuns
B rapaHTUiiHbIX YCnoBusx [ipig coctaBnseT:

p .
T{PIHVn 0.2-2)

rae m Rttg — maccoBblli NOTOK B rapaHTUHbIX YC0BUAX;
m R)t — MaccoBbIii NOTOK, NU3MEPEHHbI BO BPEMSA NPUEMOUHBIX UCMbITAHWIA.

9.3 NepecyeT NPAMO U3MEPEHHOTO KNJ Ha rapaHTUitHble yCioBus

Mpwn npaMoM onpeaeneHnn Kng nepecyeT He Tpe6yeTc;1, €CNn BbINOJ/IHAETCA cneayrouiee 3HavdyeHne:

AMGgHEN Ol
H(N)/a(gh\fi)G (9:3-IN)
>+<GtGg H (Gl tol

S 0.005. (9.3-1G)

H (G) loSg M<G)G

MOCKOJ/1bKY NMpX 3TOM MOXHO NMPUHATL, YTO YC/IOBUA TenaonepeHoca B naporeHepartop U3MeEHAKTCA He-
3Ha4YNTENbHO.

Ecnn 3710 ycnosue He BbINOJIHAETCA, TO NPUEMOYHOE UCMbITaHNE MOXXHO NMPOBOANTL TOJILKO MO A0rOBO-
PEHHOCTU MeXAay U3roTtoBuUTenieM N Nosib3oBaTtesieMm.

9.4 MepecyeT KOCBEHHO M3MOPEHHOTO KNA Ha rapaHTuiiHble YCN0BUA Yyepes aHepreTnyeckuii
6anaHc

9.4.1 MepecyeT B c/iy4yae OTK/IOHEHWA TENJIOTBOPHON CNOCOGHOCTU/TENNOTbI CropaHna 6e330/b-
Horo n 6e3BogHOro Tonavea

OT/nyarLascsa oT rapaHTMPOBaHHbIX 3HAYeHWI TENI0TBOPHas C/I0COGHOCTL/TenoTa cropaHus B Cy-
yae XWJKoro n rasoobpasHoro Tonamea uav 6e330/1bHOro 1 6e3BOAHOIO YIS B/IMAET Ha 06LLYy0 TenjoTBop-
HYl0 CMOCOBHOCTb 1 3HTa/IbMUN AbIMOBOTO rasa u Bo3gyxa ans cxuradusa JGda( v JAdaV

B nonpaBoyHOM'ypaBHEHWUW A5 KNA MpakTUYecku UckNovatTcs oba BANSHMSA, Tak 4To OT nepecyeta
MOXHO OTKa3aTbCs.

OTknoHeHus 3HaveHnii HW). H{G) (roptounii ras. masyT) unu Ht" dar H(GEfar (yronb), kak npasusio, CBuU-
[eTenbCTBYOT 06 M3MEHEHUW CXKMUraemoro Tonnmsa. PesynbTaTbl NPUEMOYHbIX UCNbITaHWUI MOryT 6GbITh NpuU-
3HaHbl HeyA0BNETBOPUTESbHLIMU, €C/IN 3HAYEHUS U3MEHSIIOTCA OT rapaHTMpOBaHHbLIX napaMeTposB 6osblue
yem Ha + 0.5 MIx/kr.

9.4.2 MepecyeT B C/ly4yaB OTK/IOHEHUA COfepXaHusa 30/bl

CofepxaHue 30/bl, OTNYaOLLEECS OT rapaHTUPOBaHHbIX NapaMeTpoB, BAVUSET Ha NOTepU OT 3HTab-
MU 1 HENOJTHOTO CrOpPaHuA B LUNAKe 1 NeTy4el Nbiw.

MepecyeT ocyLecTBNAETCA C NOMOLLbIO C/lefytoLLero ypaBHeHUs:

ax =~ T* ~YH° KAZA (9.4-1N)
X
rae
- (1-~7)uy hMSTG .
KA= hAilrF2 1+ 1 vasic Tigo MSFH <N)I HD (1-g + 7w NG (9.4-2N)
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N e <GIfA”N 1~ ‘Ash~ 'H;Q KabA. (9_4.1 G)
8X 0 ~ 1u) H(G)<o!
rae
Ao, . AL K fl_n)% L , HGI'MO%JIWG ., ., , .1 (9.4-2N)
Ka - 1hAshSF- W 2 /(G)TJ+ (1 -rAsh-VH20)l A LGN J— JeV»2 w - JG)GJI :
hashSF = "1StCASh We ~ *) + "V» cash AG - Ir) (9.4-3)
hAshF = <*Ash ) (9.4-4)
h(N)STG = CpST((c ~ ) (9.4-5N)
HGWG = CpS7 (fG~ *r) +K (9.4-5G)
45si USL , *>M UFA
_ B 9.4-6
& 1-t/st 1-UM ( )
Fasi Bl @ » Calyxn-
- Fdarsi | 9 Y xn-YHro (9.4-7)
1-vsL
raecn,n — UHTErpanbHas yaenbHas TEeN/0eMKOCTb 30/1bl (LUfaKa Unm fieTyyeid nbiv):

Cl‘dgf— MHTEerpasibHaa ygesnbHada TeN/1I0E€MKOCTb Hegoxora.

MepBblii YneH ypaBHeHus (9.4-2) BknouvaeT B cebA BAUAHWE TEPMUYECKOM 3HEprMn 30/bl B LUIake, B
neTyyeii NbiNn 1 B TONVBE, BTOPOIA Y/1eH NMPONOPLUOHAIEH COEPXaHNI0 Heaoxora.

BenuunHa T yuuTbiBaeT TOT hakT, 4YTO A0S HEeA0XKOra yMeHbLUaeTCs No Mepe YBeMyeHUs cogepxa-
HUA 30/1bl. YMCNeHHoe 3HaYeHne BennUMHbl T LO/IKHO ObiTb YCTAHOB/IEHO U3rOTOBUTENIEM WM COM/TacoBaHO
Mexy nonb3oBarenieM u usrotosutenem. Ecnm sHayeHve He yCTaHOB/IEHO WK HE COT/lacoBaHo, TO AeCTBM-
TeNbHO T = 1.

[na pacyeta BennunH uSF. hAshSF n hSF fo/mxHbI 6bITb N3BECTHBI KO3 ULMEHTLI YNaBNnBaHNA LUaka
>ISi n neTyuei nbinn X\FA PacyeT 3aBMCUT OT TOr0, Kak onpefensoTcsa noTepu cornacHo 8.3.3.4 ans pacyeta
Kng,.

Cnyvaii 1:
, Ar.(1-") 9.4-8
sr m$i(1- n&)+LWIA(1- uFA ( )
n &FA (1 ~ uFa) (94_9)
rn fflsL(1~ uSi) * *1&*(1- ufa)
Cnyvaii 2:
" thfA (1~ UFA) _ AFA (1 ~ UFA) (1~ ;u) H(Wol
FA 1Ash st (U/ga*- Q (9.4-10N)
n _% (1-vn)_™fa(l- ufa)<l- 'J H«s**
(9.4-10G)

ihfo TAsh Than (QjG>ztal ~ L Gz~
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4SL = 1 “ *m (94'11)
Cnyuait 3:

% (1-usr) "™SL<l- WB>(1-wm H(T*

Q VAshtQ(IZol - (9.4-12N)
f»StM _ uSi) Aesl) ~U
AolAsti tAsh {QQZK- ®IG\P (9.4-12G)
Hfa= 1- '1st (9.4-13)
Cnyuaii 4.1: *\SL. oueHO4YHOEe 3HaYeHne

'V/=1" 1st (9.4-14)

Cnyuaii 4.2: uPA: cmoTpu ypaBHeHue (8.3-39).
’lst = 1“ *Va (94‘15)

MepecyeT BO3MOXeEH, ecnv Yg/ToTNM4aeTcsa OT rapaHTUPOBaHHOMO 3Ha4YeHUs He 60/bLue, YeM Ha +15 %.

9.4.3 TlopocyeT B c/iyyae OTK/IOHEHUS BRArocofepxXaHua Tonanea

MocKosibKy M060€ OTK/IOHEHWE BNAroCoAepXaHns OT rapaHTUPOBaHHOTO 3HAYEHUS BAUSET Ha Tenso-
TBOPHYIO CMOCOBHOCTbL U TEPMUYECKYI0 SHEPTUIO AIMOBOIO rasa, To TpebyeTca nepecyeT ¢ NOMOLLbLIO creay-
IOLLLET0 YPABHEHUA:

(9.4-16N)
3x AX (@-UV N AYsG+ (L hwr) 2 (NN AW

(9.4-16G)

npu
h{N)STG = @pST “ ) (9.4-17N)
h(GWG = CpST ((G- (r) + Lr (9.4-17G)

n
hWF = CV(*F ~ * ) (9.4-18)
roe CpSr — WVHTerpasibHada yjenbHas Ten/j1oeMKOCTb BOAAHOIO napa;

Cw — wnHTerpanbHas yaenbHasa TeNN0EMKOCTb BOAbI.

MepecyeT BO3MOXEH, ecnnyHr0 oTnMyaeTcsa OT rapaHTUPOBaHHOMO 3HaYeHUs He 60/blue, yeM Ha + 10 %.

9.4.4 TlepecyeT B c/iyyae OTK/IOHEHUA TemnepaTtypbl Tonamea

OTKNOHEeHne Temnepartypbl TONAMBA OT rapaHTUPOBAHHOIO 3HAYEHUS OKa3blBaeT OYeHb ManieHbKoe B/v-
AIHMEe Ha Knf, NOCKOJ/IbKY TepMUYECKas SHeprust TOMMBa, Kak Npaswnio, mMasna no CpaBHEHWo C TENOTBOPHOIA
CrNoCcOBHOCTLIO.
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MonpaBoYHOe ypaBHEHME UMEET cresyoLwmnii Bua;

(9.4-19N)
ax

(9.4-19G)
ax 4X=(-UH,GWe, 2 |G|iA'f -

rope Cr — MHTEerpasibHaa yaenbHada Ten/10eMKOCTb Ton/iMBa (BKﬂ}OLIaFI 30/IbHOCTb 1 Bnaroco,u,ep)KaHMe).

MocKonbKy BMSHWE M3MEHEHUA TeMnepaTypbl TOM/MBA Ha KN KOT/1a Maso, TO OT 3afaHus rpaHuubl
nepecyeta MOXHO OTKas3aTbcs.

9.4.5 T[lepecyerT B C/ly4yae OTK/IOHEHUA TemMnepaTypbl BO3AyXa A1 CKUraHns

OTK/I0HEHWEe TemnepaTypbl BO3AyXa /15 CKUraHusa (Ha rpaHule cucTembl) OT rapaHTUpPOBaHHOro 3Have-
HUS B/IMSIET Ha 06LLY0 TeNNOTBOPHYIO C/I0COB6HOCTL/TennoTy cropaHnsa H<Njtd n HiG)Idl

MonpaBoyHOe ypaBHEHWE UMEEeT crefyoLwunii Bua;

(9.4-20N)

(9.4-20G)

[lnAa rpaHnLbl NnepecyeTa aHasorMYyHbIM 06pa3om cnpaBeanvBo BbipaxeHue B 9.4.4.

9.4.6 MNepecyeT B c/lyyae OTK/IOHEHUSA BNAXHOCTU BO3AyXa A9 CXUraHUA

OTK/IOHEHME BN@XHOCTW BO3AyXa A/18 CXKWUTaHUA OT rapaHTVPOBAHHOMO 3HAYeHWS M3MEHAEeT MacCoBblIli
NOTOK bIMOBOIO rasa 1. Tem caMblM, NOTEPU C AbIMOBbLIM ra3oMm.

MonpaBo4HOe ypaBHEHWE UMEET creayoLuii Bua;

&EIN)F 1 / v\

X NX= HNW V (W)Src W ) JI*HZOM (9.4-21N)
~2l(gyr 1 / v oo\
g XA VM ('(OWS  h(GW" iGF/ JTIXMEOA- (9.4-21G)
roe

h(H)STG = GpST (fG~ ) (9.4-22N)

hGWG ~GpST (h ~ *r) + tr (9.4-22G)

hMSTA=CpST ~ ) (9.4-23N)

h{QWA ~®pST ~ “ *r)+ (9.4-23G)

3aecb CoSr— uHTerpasibHas yaensHaa Tens0eMKoCcTb BOASHOIO napa.

[Ana rpaHyubl nepecyeTa aHasorMyHbIM 06pa30M cnpasefnnBO BblpaxeHue B 9.4.4.
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9.5 TllepecyeT KOCBEHHO M3MOPEHHOTO KNJ, Ha rapaHTuiiHble YC/10BUA C U3MEHEHNEM
TemnepaTypbl AbIMOBOTO ra3a

9.5.1 MMepecyeT B cNyyaB OTK/IOHEHNA TeMnepaTypbl nuTatoLeli BoAbl

Ecnu nocnepgHei noBepxHOCTbIO HArpeBa NapoBoro KOT/1a ABNSETCA NogorpesaTesb NUTaTeIbHOW BoAbl,
TO MOXHO OCYLLECTB/ATb NepecyeT Ha rapaHTUiiHble YCNoBUSA C MOMOLULbI ypaBHeHus (9.5-1) nnm (9.5-2),
ecnn n3BecTHa Temnepartypa AbIMOBOrO rasa Ha Bxoge (CM. pucyHok 9.5-1).

(9.5-1)

nnn

Nfe =T, lo:~ = (9.5-2)
Fwg TG 1-W

npu

(Gg=(G+ &tG U A (FWg ~ (FWg~ O W
roe tG — TemnepaTypa AbIMOBOrO rasa Ha rpaHuLe CUCTeMbl, U3MEPEHHAs BO BPEMS NPYEMOYHOr0 UcnbiTa-
HUS;

tFW — TeMmneparypa nmarou.l,eﬁ BOAbl Ha BXOo4e nogorpesartens I'IVITaI-OLLleVI BOAbl, N3MepeHHas BO BpeMA
npuemMoyYyHOro ncnblTaHUA,

tPWg — 3agaHHas Temnepartypa nutaTesnibHON BOAbl HA BXOAe Nnogorpesartens nutatoLLein Bogpl;
tGy — Temnepartypa AbIMOBOrO rasa B rapaHTUHbIX YC/IOBUAX;
fGL — Temnepatypa AbIMOBOrO rasa nepeg noforpesarteniem nutaroowleli Bogpl.

Mockonbky TemnepaTypy AbIMOBOrO rasa nepeg nogorpeearesiemM nutaTesibHON BOAbI, Kak Npasunio, He
n3MepsoT, a 6epyT 13 NPOEKTHbIX pacyeToB, TO BO3HUKAET NOrPeLIHOCTb U3MepeHns. MoaToMy ypaBHeHUs
(9.5-1) u (9.5-2) MOXHO NPUMEHATL TOILKO B TEX C/ly4Yasx, Korga Temneparypa nutatoLleli BoApl, U3MepPEHHas
BO BPeMS NMPUEMOYHbIX UCNbITaHWi tFW . oTanyaeTcs OT 3afaHHol TemMnepaTtypbl nuTaTesibHoi BoAbl tFAVG He
6onee yem Ha 10 °C, TO ecTb:

\AtFW |S 10 °C.

YpaBHeHue ansa nepecyeta ¢ AfGHa Ar|la (M3MeHeHue Kng);

(9.5-3N)

(9.5-3G)
X
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MosacHeHune

a TemnepaTtypa nutaTenbHoOl oogbnYeunepatypa AbIMOBOrO rasa /, e °C
bMapameTp X

1 — lapaHTuna
2 — CHuxeHune

PucyHok 9.5-1 — VI3MeHeHne TeMnepatypbl B Nogorpesaresie nutatesibHon Bogbl (X — nto6oii napameTp)

9.5.2 T[lepecueT B c/ly4ae OTK/IOHEHUA TeMMepaTypbl Bo3gyxa A/18 CKXUraHus

Ecnu nocnepHeli NoBepxHOCTLIO Harpesa naporeHeparopa ABNsSeTCA BO34yXonoforpesaresib, TO MOXHO
OCYLLECTB/IATL NEPECYET Ha rapaHTUiiHbIe YCI0BUS C MOMOLLbIO ypaBHeHUs (9.5-4) nnm (9.5-5), koraa n3BecT-
Ha Temneparypa AbIMOBOro rasa Ha Bxofe (CM. pUcyHok 9.5-2):

nnn

btr =at,. (9.5-5)

npw

(Gg=tG+AtG v AU = (g~
raoe tG — TemMnepartypa AbIMOBOro rasa Ha rpaHuue CUCTemMbl, M13BMepeHHasa BO BpeMsa NpuemMo4vyHoro ncnblita-
HUA;
tA — TeMnepartypa Bo3gyxa AN1IA CKUraHUA Ha BXoAe Bo3ayxonoporpesartend, MUsMepeHHasa BO BpemA
npUemMo4YHOro ncnbiTaHus;
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tAg — 3agaHHas TemnepaTypa Bo3gyxa A8 CKUraHus Ha BXofe BO3[yXOnoforpesarens;
tGg — Temnepartypa AbIMOBOIO rasa B rapaHTUiHbIX YCIOBUSX;
fGL — Temnepatypa 4bIMOBOrO rasa nepef Bo3gyxonogorpesaTenem.

M3 ypaBHeHus (9.5-4) nnn (9.5-5) BUAHO, YTO NepecyeT He 3aBUCUT HU OT MACCOBbIX MOTOKOB BO3Ayxa
AN CKUraHns 1 ObIMOBOrO rasa B BO3fyxonogorpesaTesie, HU OT NOTOKa BO34yXa, TEPSEMOro 13-3a yTeuku.

[Ons TeMnepatypbl AbIMOBOrO rasa *GJ aHa/orMuHbIM 06pa3oM crnpasea/iuBbl Tpe6oBaHus 9.5.1:
\AtA\ S 20 °C.

[na nepecueta c AtG Ha Aue Takke cnpasenMBo nocnegHee ypasHeHve B 9.5.1:

MoscHeHue
aTemnepaTypa Ha BXxo/fle BO3ayxonojorpesare s, Temneparypa abimosoro rasal, 8 'C

b MapameTp X
' — lapaHTusa
2 — CHuxeHune

PucyHok 9.5-2 — N3meHeHne TemnepaTypbl B BO3gyxonogorpeBatesnie (X — nt060i napameTp)

9.5.3 TlepecyeT B c/lyyaB OTK/IOHEHUSA TemMnepaTypbl NUTaTenbHOl BOAbl U BO3dyXa

ANna cXuraHuna
Ecnn nocnegHumMuy noBepxHOCTAMW Harpesa B NaporeHepartope ABAATCA nogorpesaresb nMTaTeNbHOW

BOAb! M BO34yXOMnoforpesaresib, TO MOXHO OCYLLEeCTBASATb MepecyeT Ha rapaHTuiiHblie YCNOBUS C MOMOLLbIO
ypaBHeHus (9.5-6) nnu (9.5-7). koraa n3BecTHbl TeMnepaTypbl AbIMOBOrO rasa Ha BXofe nogorpesarens nura-
TeNbHON BOABI 1 BO3AyXONoAorpesaTens.

w B~ (66>

nnn

fG~fA 1g0~*Gl t, *Gl~ fG
NIG=NIFW f_ _t 1 ANAg f (9.5-7)
161~ IA ‘GO~ Iftw 16" 1A
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npwu

(Gg=tG+/1(B8 n NA ~fAg~Uwu Nhwg ~ (FWg-~ fFW-

rAe tGO - TemnepaTtypa AbIMOBOro rasa nepef noforpesatesiemM nuTaTeNbHol BoAbl;

TemnepaTtypa AbIMOBOro rasa nepef Bo34yxonoforpesaTtenieM.
TemnepaTtypa AbIMOBOIO ra3a Ha rpaHuLe CUCTEMbI, U3MEPEHHAs BO BPEMsSi NPUEMOUYHOTO UCMbITA-
HUST;
Temnepatypa Bo3gyXa A/1sl CKUraHWsl Ha BXOZE BO3AyXOMNoJorpeBaTesisl, U3MepeHHasi BO Bpemsi
MPVMEMOYHOIO MCMbITAHNS;

(py ~ 32AaHHas TemnepaTypa BOsAyxa ANA CKUTaHNS Ha BXOAE BO3AYXONOAOrpesaTens;

hw ~ Temnepatypa nuTaTenbHOIi BOAbl Ha BXOA€e MoAOrpeBaTens nuTaTeslbHOW BOAbI, M3MEepeHHas BO
BPEMSsi NPUEMOYHOTO UCTbITAHNS;

IFwg — 3afaHHas Temneparypa nuratenbHoi BoAbl Ha BXOAE MOAOTPEBATes MUTATENbHON BOABI;
IGg— Temnepatypa AbIMOBOrO rasa B rapaHTUiHbIX YC0BUSIX.

M3 ypaBHeHust (9.5-6) nnm (9.5-7) BUAHO, YTO MEPecUET He 3aBUCUT HY OT MACCOBbIX MOTOKOB BO3Ayxa
A5 OKUraHnst 1 AbIMOBOTO rasa B BO34yXOMNoAorpesaresie, H1U OT MoToKa BO34yXa, TEPSIEMOro M3-3a yTeuku.

[na Temnepatypbl gbiMoBoro rasa fG n t&cm. 9.5.1.
[n/n|s20°Cwn jAtFW! S10°C.

[nsa nepecueta ¢ I CHa \r\B Takke cnpaBeAnBO nocnegHee ypaBHeHne B 9.5.1.

9.6 Kna npuv rapaHTUAHbIX YCIOBUSAX

9.6.1 MNpaAmMoe onpegeneHne Kng

MepecueT He TpebyeTcs, TO €CTb KMf,. PacCUnTaHHbIN MO pesynbTataM U3IMepeHuini BO BpeMs npnuemMmou-
HbIX UCMbITaHWA HENOCPEACTBEHHO CPABHMBAIOT C rapaHTMpoBaHHbIM Kng. Cnyyali OTKNOHEHUS N3MepeHHOo
MOMIEe3HON MOLLHOCTMN OT rapaHTVPOBaHHOM NOMNE3HON MOLHOCTW pernameHTupyetcsa 9.6.3.

9.6.2 KocBeHHOe onpejgeneHne knga

Lns ycnosuii, koTopble He oxBaTbiBaloTCA pasgenamu 9.4 n9.5. TpebyeTcs NpUBOAMTL KPUBbIE Nepecye-
Ta 1 ypaBHeHUs nepecyeTa. OTO BO3MOXHO, HanpuMep, B Tex Cay4yasx, korga npu OTKOHEHUN Temneparypsbl
nMTatenbHOM BOAblI HA BXOAE 3a nojorpesaresnieM nuTaTesibHOW BOAbl YCTAHOB/EH BO3AyXonoforpesaTerib.
KpuBble nnv ypaBHeHWst nepecyeTa AO/MKHbI UMETb CreayioLLyto opmy:

Us9~ Ti8 = [lB =/(*)* (9.6-1)

B cooTBeTCTBUM C 3TUM U I'IepeC‘-WITaHHbIVI Ha I'apaHTVIVIHbIe yCcnoBua Kng uBc paBeH pacyeTHOMY Kng
N1Il0C CyMMa BCexX NonpaBokK, TO €CTb,

»Sc =8 + (96%2)

Mpu OTKIOHEHUN M3MEPEHHOW NOJIE3HON TEnaonpPon3BOAMTENBHOCTU OT rapaHTMPOBAHHOW NOSIE3HONA
MOLLHOCTK cM. 9.6.3.

Ecnv npuBegeHHbIe Bbille rpaHuLbl nepecyeTa NpeBbIWeHbl, TO NPUEMOYHbIE UCMbITAHUS MOTYT NPOBO-
ANTbCSA TOSIbKO MO COrNalleHno Mexay U3rotoBuTenemM u nosnb3osartesieM. [pu 3TOM CTOPOHbI MOryT, Hanpw-
Mep. cornacoBarb, YTO

AHe3HauMTeNbHOE MPEeBbILLIEHNE rpaHnL, NpUeMIeMo A1 06enx CTOPOoH;

2) nNpu NpeBbIWEHNN FpaHuUL, NepecyeTa HYXXHO NOACTaBASATb AOMO/IHATE/NbHYO MOrPeLIHOCTb U3Mepe-
HMA 0.1 MPOLEHTHbIX MyHKTOB.

9.6.3 CpaBHeHue Knp

Mpu oanHaKoBOl NOME3HON MOLLHOCTM TpebyeTcs NPOBECTU CPaBHEHWE NEePECUUTAHHOIO Ha rapaHTuii-
Hble YyCroBuA KnA UBc c rapaHTMpoBaHHbIM KNA nag,.
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Ecnu rapaHTMpOBaHHBIN KN He npeAcTaBfieH B (hopMe KPYBOW B 3aBUCUMOCTM OT MOJSIE3HOI MOLLHOCTH,
a ykasaH TOMIbKO 7151 onpejenieHHbIX TOUEK NPUIOXKEHNUs HArpy3kuW, TO AN OnpefeneHns rapaHTMPOBaHHOrO
KNz, He06X0AMMO BbINOHUTL NIMHEVHYI0 MHTEPMOSIALMI0 MPOMEXYTOUHbIX 3HAYEHWIA.

Ecnu nsmepeHHasi Touka NPUIOXKEHNS Harpy3kM HaAXOAMTCS BHe AuanasoHa, 3aflaHHOro Toukamu npu-
JIOXEHUSI HArpy3ku, TO MOXHO MPeANPUHSATL IMHENHYI0 3KCTPANoNALMi, eciyu ToYKa NPUIOXKEHUs Harpysku
He BbIXOZAUT 3a Npejesibl AuanasoHa 6onee, Yem Ha 7 %. Ecim nmeeTcsi To/bKo ofHa ToUKa NPUIoXKeHUs Ha-
TPY3KW. TO MOXHO MPUHSITb, YTO B AManasoHe +5 % nosie3HOol MOLLHOCTY K/ NMOCTOSIHEH.

Ecnu \)Bc— n3mepeHHoe 3HaueHe, NepecuynuTaHHoe Ha rapaHTuiiHble ycnoBus, a X\Bg— rapaHTupoBaH-
HOe 3HaueHue, TO rapaHTUsi CUMTAETCS BbINOSHEHHOW, ecnu:

Yec + * MB9-

10 dopmupoBaHME CPeaHEro 3Ha4eHNst U NOrPeLHOCTb N3MepPeHs

10.1 O6wme nonoxeHns

Pe3ynbTaTbl UCMbITAHUA, HE06XOAMMbIE A/151 CPABHEHUS C rapaHTUPOBaHHbLIMW 3HAUEHUSIMU, PACCUNTLIBA-
I0TCS HA OCHOBAHUM M3MEPEeHHbIX 3HaueHUii. OCHOBHbIe jaHHble A4/1s pacyeTa NorpeLlHocTy NpueeeHs! B 10.3.

Mepes NPYEMOYHBIMU UCTLITAHUAMU, MO BO3MOXHOCTU YXXe Nepes 3ak/loyeHneM foroBopa, Heo6xoau-
MO cOrfiacoBaTth AONYCTUMYIO MOTPELIHOCTb M3MEPEHUSI U KAACChl TOYHOCTM WM AOMYCTUMbIE Npeaesbl no-
rPELLUHOCTU N3MEPUTENbHBIX MPUGOPOB AN KOHKPETHLIX U3MepPsieMbIX BEMMUMH. MpU 3TOM HYXHO onpeaennTb
1 06bEM NPUEMOYHBIX MCMbITAHWI (KOTOPbI 3aBUCUT OT pasmMepa NaporeHepaTopa), NPUYeM A5t N3MEPEHNSI
BCEX BE/IMUMH 1 NapaMeTpoB CiefyeT yunTbiBaTh UX 3HAYEHMe /151 KOHEUYHOTo pesy/bTara.

10.2 dopmMmupoBaHue cpefHero sHayeH1s 1 KOppeKTnposka

10.2.1 dopmmpoBaHne cpefHero 3Ha4eHna N3MepPEeHHbIX BENNUYNH

[na 06paboTkn pe3ynbTaToB UCMNbITaAHW TPEBYETCS YCPEAHUTb 3HAUYEHUS KaxXoW n3mepsieMoli Benu-
YWHBI. CYMTAHHbIE HA MPOTSXXEHUN Nepuoaa NcnbiTaHwin. Jna BeNMynH, KOTopble BBOAATCS B 06paboTKy npak-
TUYECKN B IMHENHO dhopmMe, onpeenseTcs cpefgHee apudMeTnyeckoe N3MepPeHHbIX 3HaYeHNl AN KaxAoro
n3mepuTesibHoro npubopa.

B cnyuyae HenpepbIBHbIX N3MEPEeHWi C MOMOLLbIO CYXatoLLUX YCTPONCTB onpeAensieTca cpegHee apud-
MeTUYecKoe 13 KOpHel 3MepPeHHbIX 3HaYeHW akTUBHOTO AaB/IeHNs.

10.2.2 KoppeKkTupoBka ycpeHEHHbIX U3MEPEHHbIX 3HAYEHU

Mpu KOPPEKTUPOBKE YCPeAHEHHbIX N3MEPEHHbIX 3HaYeHW i He06X0ANMO YUNTbIBATD:!

- KOHCTaHTbl U3MepuTeibHbIX NPUO0OPOB;

- KOPPEKTUPOBKWU MyTEM KasIMGPOBKM N3MEPUTESbHbIX NPUOOPOB:

- [ONOSHUTENbHbIE BIMSIHWS HA M3MEPUTE/bHbIE YCTPOCTBA M ONOPHbIE 3HAYEHNS U3MEPSIEMbIX BENNYMH.

10.3 OcCHOBbI pacyeTa NOrpewHoOCTN N3MepeHns

10.3.1 MNorpewHoOCTb N3MepeHuns

Ha kaxpgoe n3MepeHHOe 3Ha4yeHWe W. TeM cambiM, Ha KakAblii pe3ynbTaT u3MepeHus onpeaeseHHol
N3MepsaeMoi BE/IMUMHBI BAVSAIOT U3MepuTe/ibHble NMPUGOPbI U YCTPOICTBa, CNOCO6 U3MepeHns 1 06bEeKT Us-
MepeHus.

CnepyeT pasnmyaTtb cucTeMaTnyeckme OLNGKM 1 CriyyaiiHble NorpewwHoCcTy.

Cucrtemartnyeckme OWNGKN NPUBOAAT K HenpaBu/ibHbIM U3MEPEHUAM, U UX cnegyeT B Nio6om cnydyae
nsberatb, fonyckasa K NpoBeAEeHVN0 UCMbITAHNIA TO/TbKO OMbITHBIA NEepcoHar.

10.3.2 CtaHfapTHble OTK/IOHEHUSA, OBEPUTE IbHbIE TPaHULbl U NOTPELLHOCTL U3MEPEHNS

CrtaHgapTHOe OTK/IOHEeHWe npefcTaBsieT co6ol cpeAHekBafpaTUYHOE OTK/IOHEHWEe Cy4vailHbIX Mo-
rpewHocTein. Ecnv onpefeneHHbIM N3MepuTesibHbIM YCTPOCTBOM M3MeEPSETCS 0TAe/IbHOe N3MEPEHHOE 3Ha-
YyeHune X(, To Npu U3BECTHOM CTAaHAAPTHOM OTKNOHEHUWN a (hakTUYecKoe 3HavyeHne XIrc BepoATHOCTbIO 95 %
HaxoamTca B Auana3oHe X(* 2 0 0T U3MEPEHHOT0 3HaYeHNs Xr

Mo3aToMy fByKpaTHOe CTaHAAPTHOE OTK/IOHEHMWE 2 O Ha3bIBAKT LOBEPUTENBHON rpaHuLEeit.

Bce o6uine gaHHble 0 NOTPELUHOCTAX B HACTOALLEM CTaHAapTe cnefyeT NoHUMaTh Kak floBepUTesibHble
rpaHuLibl C BEPOATHOCTLIO 95 % OLIEHOYHO CyYaliHO NOrpeLIHOCTN AN U3MEPUTESIbHBIX YCTPOWCTB U CMo-
C060B N3MepeHUs.

58



FOCT P 55682.15—2013

FeomeTpuyeckasi cymma BCeX [0BepUTEsIbHbIX rpaHnL, AN OTAE/bHbIX MOrpeLlHoCTel HasbliBaeTcs no-
TPELUHOCTLIO U3MEPEHNS.

10.3.3 MorpewHoCTN N3IMEPEHNS TEPMOLNHAMUNYECKMX NapamMmeTpoB 1 KO3 UL NEHTOB

B HacTosiem cTaHfapTe NOrpewwHocT! TepMOgMHaMMYeCcKMX napamMeTpoB 1 KO3 puLMEeHTOB OLeHNBa-
0TCS KaK criydaiiHble norpelHocTy. Mpu 3TOM HY)XXHO NMPUHMMAaTb BO BHUMaHWe, 4To B c/lyyae usmepsembix
BE/INYNH, COCTOALLUMNX N3 HECKONbKMX M3MEPEHHbIX 3HaYeHnli (Hanpumep, ecsim OfuH 1 TOT Xe napameTp uc-
Nosb3yeTCs HECKO/IbKO pas), 40BEPUTENbHYIO FPaHULly KaXaoro napaMmeTpa HY>XXHO paccmartpusaTtb B OTAe/b-
HOCTW. NOCKO/bKY NapameTp, BXOAALWMIA B OTAeNbHbIe N3MEPEHHbIE 3HAYEHNS, BCerga CONpPsXXeH C 0AMHaKo-
BOVi MOrPeLUHOCTbIO.

Kpowme Toro, ycnosuem Ans NpUMEHeHs 3akoHa pacnpocTpaHeHus OLWMGOK ABASETCA TO, YTO 3HAYEHUS
O/HOW ChyHKLMM He3aBUCKMbI Apyr OT Apyra. OAHako B 60/bLUNHCTBE C/lyYaeB napameTpbl U KO3 UL MEHTI,
B CBOI0 OYepefb, 3aBUCAT OT U3MEPEHHbIX 3HAYEHWIA, Tak YTO 3aKOH PacrnpoCTPaHeHUs OWWBOK MOXHO Npw-
MEeHSATb TO/IbKO TOrAa, Korfa 3akoHOMepHas CBSA3b MeXay napameTpamu, KoadhduuymeHTaMmm n n3mepeHHbIMU
3HaYeHnAMN BBeAeHa B YHKLUMIO. [pn 3TOM AOCTATOYHO TOro, YTO6bI 3Ta CBA3b Oblna IMHeapusoBaHa B 00-
NacTu BOKPYT M3MEPEHHOro 3HaYeHus.

10.3.4 OrpaHnyeHHOe pacnpegesieHne owmnbokK

[ns cepuiiHbIX n3MepuTenbHbIX NPMOGOPOB TOYHOCTb M3MEPEHUSA 3afaeTcsA COOTBETCTBYHOLWWMM npege-
nom norpewHoctn G. bnarogaps aTomy pacnpegeneHve ownbok (kpuBasi), KOTOPOe MO OMbITYy MOXHO Tak-
Xe NpUHATb 3a YacTb rayccosa pacnpefeneHvs, okpyraseTcs TakuMm obpas3om, 4To npegeny norpewHocTu
G cooTBeTCcTBYeT BeposATHOCTb 100 %. OfHaKo NOCKOSbKY HeNMb3A C YBEPEHHOCTbIO cyuTaTb, YTO NPUOOpPbI
UMeoT NpUbAN3nTeNbHO HOPMasibHOE pacnpefesieHre, B HacTOsLWeM CTaHgapTe npejesibl NOrpeLwHocTy pac-
CMaTpUBAIOTCA TaK Xe. Kak W foBepuTesbHble rpaHulbl. MNpy ykasaHuu npegena norpewHocT!, KoTopblid B
cryyae aneKkTpUYeckux u3MepuTesibHbIX NPMOGOPOB U MAHOMETPOB OnpefensaeTcs KNaccoMm TOYHOCTM, HYXKHO
NpVYHUMaTb BO BHUMaHWeE, YTO 3TO 3HaYeHne, Kak npasusio, OTHOCUTCA He K COOTBETCTBYIOLWEMY U3MEPEHHOMY
3HauYeHWIo X(>a K BepxHeMmy npegeny nsmepeHus xc. B atom cnyvae:

M=l % xo- (t0.3-1)

Ecnu ogHuMm 1 TeM xe npubopom Yepes MHOrokaHaslbHOe nepektoyatoLlee yCTpoiicTBO M3MepPAIOT pas-
Hble BeIMUMHBI, TO MPY BbIYNC/IEHUN O6LLER NMOrPeLIHOCTN N3MEPEHNA HY)XXHO NMPUHMMATb BO BHUMaHWe, 4To
MOrPEeLHOCTN N3MEPEHNS Pa3HbIX U3MEPSEMbIX BE/IMYUH HeNb3si reOMEeTPUYECKN CyMMUPOBaTb B KOHEYHOM
pesynbTarte, NocKobKY U3MepUTENbHbIA NPUGOP NPU KaXA0M N3MEPEHUN UMEET OAUHAKOBYH NOrPELLHOCTb.

10.3.5 TlorpewHoOCTb U3MepeHns pesynbTarta pacyera

Ecnu pe3ynbTat pacueta ABnseTcsa PyHKUMed N He3aBUCUMbIX BENMYMH (M3MEPEHHbIe BENNYNHDI, Napa-
MeTpbl, KOAPPULNEHTBI), TO

Y =F(X,X2; ...0x,). (10.3-2)

No 3aKOHY pacrnpepneneHuna oLM6OK NOrpelwHoCTb U3MepPeHUs pesynbTara:

(10.3-3)
a OTHOCUTE/bHas MOrpPeLIHOCTb U3MEpPEHNS
Jy &iL JLiwW (10.3-4)
plaXy x

10.3.6  MHoOrokpatHoe n3mepeHue nsMepsemMoli BesMYuHbI
CnyyaiiHble NOrPeLIHOCTU MOXHO YMEHbLUUTL TOIbKO NMYTEM HE3aBUCUMbIX U3MEPEHWI OAHOW 1 TO Xe
U3MepPSIEMONi BeNIMUMHbIL. ECiM UMeeT MecTo Takoe MHOroKpaTHoe n3MepeHue, To

xa=2{x.y,)/2y, (10.3-5)

59



FOCT P 55682.15—2013
cpeaHeB3BelLlEeHHOe 3HayeHune, a
= (10.3-6)
NOorpewHoCTb CpeaHeB3BEeLLIEHHOIO 3Ha4YeHns, a
Yi=1 (10.3-7)
BeC I/I3MepﬂeMOI7l BeJINYUNHbI, BXO,CI,FIUJ,VI[/‘I B CpeaHee 3HayeHune.

Mpn 3TOM HYXHO AOMNONHUTENBHO PELNTL NYTEM NPOBEPKM, COBMECTVMbI NI OTK/TOHEHNS N3MEPEHHBIX
3HAYEHWI OT NX CPEeLHEB3BELLEHHOIO 3HAYEHUS C NMOOXEHHLIMW B OCHOBY MOTPELUHOCTAMW U3MEPEHMSI.

10.4 Op1eHTUPOBOYHbIE 3HAUYEHNS NMOrpellHoCTell u3MepeHus

10.4.1 O6wue nonoxeHns

MprBefeHHble B Cnefylowmx pasfenax 3HauyeHus NOrpeLlHOCTU U3MepeHus cnefyeT NoHMMaTb Kak
foBepuTesibHble rpaHuLbl cornacHo 10.3.2. OTu foBepuTesibHbIe TpaHuLbl 418 OTAe/bHbIX U3MepPUTEsIbHbIX
YCTPOIACTB HE MOTYT GbiTb ONpefesnieHbl HA OCHOBaHWU CUMTbIBAEMbIX NOKa3aHWA BO BPEMSI MPUEMOYHbIX 1C-
NbITAHWIA.

MoaTomy nx cnepyeT onpefensaTb

a) no npaewnam npoueaypbl ANS OonpefeneHHbIX eAUHUYHbIX U3MEPEeHW (HanpuMep, u3MepeHuii pac-
xo4a):

b) Ha OCHOBaHUWN W3BECTHbIX MPeAesioB NOrpewwHocTn (KNaccoB TOYHOCTb) U3MeEpPUTEIbHbIX NPU6GopPoB
(Hanpumep, 3NeKTpMYEeCcKUX n3MepuTesibHbIX NPU6opPoB, MAHOMETPOB);

C) no pesynbTaTam KaMOpPOBKN N3MEPUTENbHbIX YCTPONCTB C M3BECTHOW TOYHOCTBIO.

d) no o6uemMy onbITy B 061aCTU TEXHUKN N3MEPEHUIA.

MorpewHoCcT! n3mepeHns o603HayalnTCsa U , a OTHOCUTESIbHbIE NOTPELIHOCTU U3MepPeHns ex = UMX/X,
CMOTPU pUcyHoK 10.4-1 — n3mepeHus Temnepartypbl.

Ta6nunuya 10.4-1 — TMoOrpewHOCTN U3MepPEHNA TEPMOMETPOB
UyBCTBUTE/IbHbI 3N1IeMEHT Mpogen NCKpeLImMocTy UM

TepmoanemeHTbl no (15). knacc la

nnatnHa — 10 % popgua/nnatuHa 1.0°C vamn 1+ (- 1000)0.0003b
Keneso — mMenb/HUKENb 1.5 vnu 0.004 P

HUKEeNb — XPOM/HUKeNb 1.5°C win 0,004 P
KannbpoBaHHble TEPMO3/IEMEHTbI 1.2“Cc

TepMOMeTpPbl CONPOTUB/EHUS
Pt 100 no [16] 0.15 + 0.002 (80 650 °CY*
Ni 100 no [16] 0.40+ 0.007 (g0 250 °C)

CTeKkNsiHHble TepMOMETpbI C rpagynpoBkoit 1/10. noBepeH-
Hble U KanubpoBaHHble ans 1< 100°C 0,1 °C

alpuBefeHHble B [15] TEpPMO3/IEMEHTbI K1AcCoB 2 U 3 HEMb3s UCMNO/b30BaTh B MPUEMOYHbIX UCTbITAHUSIX.
belicTBUTE/IbHO COOTBETCTBYIOLWEE GO/bLIEE 3HAYEHNE.
¢ EC/n TONbKO NyTem KanM6poBKY HE MOATBEPKAEHO MEHbLLEE OTK/IOHEHME.

C YKasaHHbI npeaen norpewwHocTn AelcTBUTEsNEH AN TepMoMeTpa conpoTtmerieHna R 100 knacca A (cmo-
Tpu [16]). TepmomeTpbl Knacca B ncnonb3oBarb HeNb3s.

10.4.2 TorpewHOCTb U3MEPEHNA AaBfeHUsas 1 TemnepaTypsbl

10.4.2.1 [JaBneHve

Mpu n3mepeHusax AaBneHns NpPyXXMHHbLIMWU MaHOMeTpamy MorpeLHoCTb N3MepeHns 3afaeTcst Knaccom
TOYHOCTU U3MepuTenbHOro npuéopa. Npu aTom nNpegnosaraeTcs, YTO cUCTemMaTuyeckne owmnbkn npegoTepa-
LalTCca NyTeM Hagexallero nonb3oBaHnsa 1 PerynsipHoil KanmbpoBkn N3MepUTesbHbIX MPUGOPOB.
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B cnyyae n3mepeHus AasneHWs u pasHOCTU faBfeHus NocpefcTBOM XUAKOCTHbIX MaHOMETPOB Mo-
rPeLHOCTb N3MEPEHUST 3aBUCUT OT KoslebaHWil BbICOTbl CTONOMKA XUAKOCTW, 06pa3oBaHNA MeHWCcKa W Tou-
HOCTW YCTpOICTBa perynnposkn. He nogaatLimecs yyeTy cucteMaTnyeckve olWmobKkn MOryT BO3HUKHYTb, eCiuv
HEBO3MOXHO NpsIMoe HabnofeHne 3a CTONIBUKOM (M3-3a 3arpA3HEHUs YNIOTHALWENR XUAKOCTW, NOBUCAHUS
Kanenb 1 B pe3ynbTate BANAHWA MOCTOPOHHWX NONe Ha MarHUTHOE CUYMTbIBaloLLee YCTPOWCTBO).

OO6bIYHO MOXHO OXUAATb CAeAyLWNX NOrpeLlHOCTel:

a) NopLUHEeBble MaHOMeTpb! AnA p > 5 6ap: ¢ = 0.002:

b) NPy>XWHHbIe MaHoMeTpbl knaccos 0,2—0.6: €0 = (G/100 %) (p”p);

C) NPYXMHHblE MaHOMeTpbl knaccos 0.2—0.6. kannbpyembie A0 1 nocne ucnbitalus: e =0.5 (G/100 %)
(! p);

d) XX1AKOCTHbIE MaHOMETpbI A4na p > 2.5 bap:

U-o6pasHas Tpybka, HanonHeHHasa pTyTbio: uUp = 1 Mm;

U-o6pasHas Tpy6ka ¢ ynioTHALLEN XUAKOCTbo p < pHE; MMp = 2 mm.

MpyXUHHbIE MaHOMETPbI A0/KHbI COOTBETCTBOBATDL [17].

10.4.2.2 Temnepatypa

UTo kacaeTcs NOrpeLHoCT! N3MepeHnii Temnepartypbl, TO HYXHO pasnuyatb cregylollee:

a) npefenbl NOrpPeLHOCT N3IMepPUTENBLHOrO Npubopa: B Cyvae aHasi0roBblIX U3MepUTe ibHbIX NPU6opoB
OHM 3aBUCAT OT KNacca TOYHOCTK, B C/lyHae PTYTHbIX CTEK/IAHHLIX TEPMOMETPOB OT MOrPeLHOCTW KannbpoBku,
a B c/iyyae undpoBbIX BOIbTMETPOB UMW MOXHO npeHebpeyb;

b) npeAenbl NOrpeLHOCT YyBCTBUTENBHOTO 3/1EMEHTA;

C) MOHT&)XXHas MNOrpeLHoCcTb (MOrpewwHoCTb 13-3a HENPaBWU/ILHOTO pa3MeLLeHUst U3MepPUTEeIbHOro npu-
60pa).

Mpy N3MepeHnsx B AbIMOBbIX W BO3AYLIHbIX KaHa/Max MOHTaXHas NOrpeLlHoOCTb BO3HMKAET M3-3a TOrO,
YTO YyBCTBUTE/bHbIN 3/IEMEHT HAXOAWUTCA B COCTOSHUM paanalMOHHOro TennoobmeHa ¢ 6051ee XonoAHbIMU
CTeHKaMun KaHas0B, NPV U3MepeHnsx B TPy60nNpoBoAax BOAHO-NapOBO CUCTEMbl — U3-3a NMPOBELEHUs Tenna
OT rHe3fa N5 TepMoOMeTpa K CTeHke Tpybbl. 3TOro nposefeHns Tensa MOXHO n3bexarb nyTem WU30AaLmKn
TpybonpoBoAa B 06nacTu rHe3ga Ana tepMomeTpa. MOHTaXHbIE NOTPELUHOCTU NPU U3MEPEHUSIX B [bIMOBbIX
1 BO3[YLUHbIX KaHanax He BCerga MOXHO NPefoTBpatuTb. STU MOTPELUHOCTU MOXHO OLEHWTb C MOMOLLbIO
CnefyoLero oTHOWEHUSA:

n
fG ~ tSan = Af :-«C«Jran (‘g -"w) (10.4-1)

raoe tG — Temnepatypa [bIMOBOrO rasa:
tSen — Temnepatypa 4yBCTBUTE/IbHOIO 3/1EMEHTa:
tw — Temnepatypa CTeHKU;
aR — koathduuMeHT TennooTAaaumn nsnyyeHnem (H4yBCTBUTENbHbI 31€MEHT-CTEHKA);
nc — KoadhpMUMEHT TENNOOTAAYUN B IMHUN (4bIMOBOW ra3-4yBCTBUTENbHbIA 3/1IEMEHT).

[N MeHbLIMX pasHocTeli Temnepatyp (tG— tw) UR MOXHO paccunTaTth Mo creytolemMy ypaBHEHUIO:

~ rmscnj3 W )
€A =004567E 435 ] ny (10.4-2)

rae e— koadpuuneHT amuccun (3gecb e =0.7).
(10.4-3)
NrEN e 27 3 K

Temnepartypy 4YyBCTBUTE/IbHOTO 3/1IEMEHTA MOXHO MyTeM NPUOAMKEHWUA MPUPABHATL K TemnepaTtype
rasa.
ac MOXHO paccuuTaTb Mo creayloLemMy ypaBHEHNHO:
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ve =0 (10.4-4)

roe w({ — na0THOCTb MaccoBOro noToka. Kr/(M2c);
| — ANVHa HaTekaHus, M;

npwv
I =n/2 d gna Tpy6bl C NnonepeyHbIM HaTekaHuem (d = gnameTp TpyObl)
| =L gnsa Tpy6bl C NPOAONbHbLIM HaTekaHWeM (L = AMHa OT KOHUYMKA faTyuka A0 MecTa YCTaHOBKM Tep-
MO3/IEMEHTA);
/() byHKuMs, 3aBUCALLAA OT TemnepaTypbl U cpelbl. 3Ha4YeHne MOXHO onpeaenunTb no pucyHky 10.4-1.

MoAcHeHune

*HO
b Temnepartypa |

PucyHok 10.4-1 — ®yHKuMa ANA pacyeTa KoadhduuymeHTa TensonepeHoca no ANHnun

[ns MMHUMK3AUMY MOHTa)XKHbBIX NOrPELLHOCTEN Takoro poaa pekoMeHayeTcs CHabANTb YyBCTBUTENbHbIN
3/1EMEHT 3aLMTO OT lYYUCTOro Tenna. Takme MOHTaXHblIe MOTPELUHOCTU HYXHO YYUTbIBATb NPU KOPPEKTU-
POBKE M3MeEpEeHHbIX 3Ha4YeHuit cornacHo 10.2.2. X Henb3s NOACTaBNAATb B 3aKOH PacnpoCTpaHeHUs OLWKOOK.
OpHako cama KOppeKTMpoBKa COAEepXWUT B cebe MOrpeLlHoCTb, KOTOPYI0 HY)XHO BK/IOYaTb B pacyeT norpet-
HOCTU M3MepeHua Temnepartypsl B pasmepe He meHee 0.5°C.

NMPUMEP

tG = 350 °C; (wp) = 4,0 kg/(m2s); / = 9 mm; Rauchgas. (abIMOBOIA ras)

T =55 TSa0=623,3 K.

nc =55 ¥4.0/0.009 = 116 W/(m2K).

.9 =0.04- 567- 0.7 - 6.2333=38.4 W/(m2K).

At=38.4/(116 + 38.4) <G - tw) =0.25 (1Q - tw) °C.
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10.4.2.3 3HTasIbNus, pa3HOCTb 3HTasIbNWI 1 yAeNbHbI 06bem napa

OHTanbnuo onpeaensoT no Tabnmuyam cBOWCTB BOASHOIO napa Ha OCHOBaHUWM U3MEPEHHbIX 3HAYEHW
AaBneHua n temnepaTypbl. M03TOMY NOrpeLHoCcTM N3MEPEHUs 3TUX NapaMeTpoB onpeaesifaT NorpewHoCcTb
M3MepeHnsa aHTasIbnuu.

Mpu h = F(t.p) norpewHoCTb U3MepeHns aHTanbnum uMh\

UT B (10.4-5)

anpu
dh | dh p
A,~ ~alr T'nAp = ~dp~h

OTHOCUTEeNIbHaA NOrpeLHOCTb N3MepPeHUs:

(10.4-6)

YpaBHeHus (10.4-5) n (10.4-6) mMoryT 6bITb aHaNOMM4YHbIM 06pa3oM NPUMEHEHbI K YAe/IbHOMY 06bemy
napa.

MosAcHeHune
ch |
nrTt

a—4|*
b— Temneparypa IST

PucyHok 10.4-2 — dakTop BAvsiiua A, Temnepatypbl Ha OTHOCMTE/IbHYIO MOTPEWHOCTL U3MEPEHUS IHTANbNUM napa
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B COOTBETCTBMM C 3TUM NOTPELUHOCTb U3MEPEHNSA Pa3HOCTU 3HTaNbnuini Ah = h2— ht:

(10.4-7)

A OTHOCUTENbHAsA NOTPELIHOCTb N3MEepPEeHNs:

MV Ay p*[-ErT [N 2%4b ] (10.4-8)

10.4.3 TlorpewHOCTb U3MEPEHNSA MaCCOBbIX NOTOKOB

10.4.3.1 B3BewmnBaHune

Mpu B3BELLIMBAHNY TBEPAOrO Y XMUAKOro TONAMBA C MOMOLLLbIO MOBEPEHHbLIX BECOB NOrpeLLIHoCTb u3mepe-
HVA TT paBHa npejesny norpewHocT B3BeWnBaHns B IBUXXEHUN cornacHo 7.4.1.

10.4.3.2 Vi3mepeHmne obbema

Mpu nsmepeHnn obLema

a) razoo6pasHOro TonavBa ¢ NOMOLLbIO Fa30BbIX CHETHNKOB MOTPELIHOCTb N3MEPEHNSA paBHa

el = 0,02. ecnn HeNb3A NOATBEPANTbL MEHbLLYIO NOTPELLIHOCTb U3MEPEHUS;

6) XnAKoro TonaMea C MOMOLLLIO AUCKOBbLIX PacxofoMepPOB, CHETUYMKOB C OBasIbHbIMU LLUECTEPHAMM,
MOPLUHEBLIX M BEPTYLUEYHbIX PacXo40MepPOB MOrpeLlHoCTb n3mepeHus pasHa el = 0,02, ecnu Henb3sA nog-
TBEPANTb MEHbLLYIO NOrPELLIHOCTb U3MEPEHUS.

[nsa onpefeneHns NorpelwiHOCTN U3MEPEHUSI MACCOBbIX NMOTOKOB B U3BECTHBIX C/lyHasx criefyeT Takke
yunTbIBaTb MNOrPELIHOCTU U3MEPEHNSA BPEMEHU U MIOTHOCTHU.

10.4.3.3 N3mepeHne pacxoga

Mpy n3mepeHun pacxoga ¢ UCNosb30BaHMEM CTaHAapTU30BaHHbLIX cones u agnadparm cornacHo (4) ot-
HOcuTe/lbHasA MOrPeLIHOCTb M3MEPEHNA €T paBHa rp COrnacHo [4].

Ecnu Ha cTopoHe BoApbl/napa n3MepstoT 60MblUMe MaccoBble NOTOKKW, YeM 3To TpebyeTcs ANsA pacyeTa
MaccoBbIX NMOTOKOB A1 NPMEMOYHOrO0 MCMbITAHUS, TO HY)XXHO MpoBecTu ucnbiTaHus (cp. 10.3.6. nocnegHwuii
ab3au).

10.4.3.4 ipyrvie NorpeLHoCcT! nu3mepeHus

B cnyyae napoBbIX KOT/I0B C TONKaMy C KOJTOCHMKOBOW peLleTKO HeTOYHOCTb NpU onpeAeneHnun noToka
TONMBa MOXET COCTOATL B TOM. YTO B Havasle U B KOHL,e MPUEMOYHOTO UCMbITaHNA Ha peLleTKe HaxoAuTCs He
COBCEM OAMHAKOBOE KO/IMYECTBO TONMBA. dTa HETOYHOCTb 06YCNOBAVBAET AOMO/THUTE/IbHYO NOrPELHOCTb
n3MepeHns fau B pacyeTe NOTOKa TOMNBA, YAC/IEHHbIe 3HaYeHUs KOTOPOi nNpuBeAeHb! B Tabnuue 10.4-2.

Ta6nunya 10.4-2 — OTHOCMTE/IbHASH MOrPELIHOCTb U3MEPEHUS MACcCOBOMO MOTOKA TOM/IMBa, 06YC/I0BEHHAst APYrMun
NOrpeLHoOCTAMN N3MEPEHMS

MPOAOMKNTENBHOCTD UCMbITAHMUSA KoadhcpnumeHT Harpysku

y

50 % 80% 100%
8 0.010 0.007 0.005
6 0,013 0.010 0.007
4 0.02 0.015 0.010
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b—Tewmnepatypa 'Sr

PuvicyHok 10.4-3 — ®akTop BANAHMSA AP AaBNeHUs Ha OTHOCUTESIbHYHO MOrPELLHOCTb M3MEPEHUS SHTa/TLMNN Mapa

10.4.4 TlorpewHoOCcTb U3MeEPEHMNA TENJIOTBOPHON CNOCOBHOCTH

10.4.4.1 OT60p Npob

Ecnun npo6bl (no [8]). oTbrpaeMble Ha NPOTSHXEHUM NMEepuoia UCMbITaHUsA C paBHOMEPHbIMU NHTepBana-
MU. 06beauHAT B NabopaTtopHyto Npoby (KOTOPYH XpaHAT B 3aKpbITON H6aHKe), TO MOXHO NpUHUMAaThL B pac-
yeT cnegyloline NOrpeLHoOCT N3MepeHuns *Sgm (B 3aBUCMMOCTM OT 30/1bHOCTM YAS)-

a) KaMeHHbIii yronb, KOKC, NONYKOKC, 6ypoyronbHble 6pukeTbl 1 6ypoyronbHas nbiib: eSam = 0.1 yAsh, Ho
He meHee 0,005;

b) cbipoii 6ypsblil yronb: ESam= 0.025 ¢ 0.1 yAsh, Ho He meHee 0,03;

C) MasyT v roptoyue rasbl: eSam=0.

OT60op n nogrotoska nNpob no 7.5.2. MorpewHocTn n3mepeHnsa npu otbope npo6 TBepAoro Tonavea
MOXHO YMEHbLWTb, 0TOMpas Ha NPOTSXEHWW BCEro nepuofa MUCnbiTaHWs MO N He3aBUCUMbIX Npob (BMecTo
OAVMHOYHOW Npo6bbl) N 06befUHAS NX B 6aHke. B aTOM cnyyae NOrpeLHocTb U3MepeHns:

£sam=Ees»m1 1 (10.4-9)

MHorokpaTHbIii 0T60p NPo6 0CO6GEHHO PEKOMEHAYEeTCs B C/lyyae TBEPAOro TOM/MBA C BbICOKOI 30/1bHO-
CTbO U BNAKHOCTbIO.
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10.4.4.2 TennoTBopHas CNOCOGHOCTL/TENNOTa cropaHus
Mpu onpegeneHMn Ten10TBOPHON CNOCOBHOCTK,' TENIOTbI CTOPAHNA MOXHO AOMYCTUTL cneaylolime no-
rpewHocT namepeHns uUHN) (B 3aBMCMMOCTH OT 30/1bHOCTH Y, Sft):
a) TBepaoe TonAmBo: UM H.b) = nmwy(3) = 130 kx/kr, ansa 4Ash < 15 % n umHT = uUH(G) = 170 kpx/kr. ans
> 15 %,
b) mazyT: uMH(N) = uMHG) = 210 kx/kr:
c¢) roptoumnii ras: UUH{N) = uUH{G) = 160 kx/m3.

10.4.5 MorpewHocTn N3MepPeHNa Macchl BO3ayxa AN CKUTaHWUS/AbIMOBOTO rasa, OTHECEHHOI K
macce TonauBa, W yAenbHO! TeN10eMKOCTH
10451 MorpewHocTb n3mepeHns cogepxaHnsa C02, 02 n CO B CyxoM [bIMOBOM rase

Mpu “Cnonb30BaHUN U3MEPUTENIbHLIX YCTPOWCTB W YCNOBWIA, NPUBEAEHHbIX B pasgene 7.6.3, MOXHO
NoACTaBATL CnefytoLmne norpewHocT n3MepeHus.

uMyC02d = 0 002 Ans cogepxanma C02:
uMy0 2d = 0-0015 ans cogepxanus 0 2;
uuyCOd =001 Ycod Ans cogepxaHust CO, HO He meHee uUyCOd = 0,0001.

[LonyckaeTcsa Ucnonb3oBaHWe MeHbLUUX MOTPELLIHOCTE N3MEPEHUSs, C/IN UX MOXHO NOATBEPAUTb.

Ta6nunuya 10.4-3 — TOrpewHOCTM U3MEPEHUS MAacChl BO3AyXa AN1S CKUTaHUsi, OTHECEHHOW K macce Tonnuea. i (IAd n
yAenbHol Ten10emMKoCT/ AbIMOBOro rasa «3

TeBepgoe Tonnuee Masyt NpupoaHbIii ras
'na ecnn namepseTca yco” 0.048 0.023 0.053
ecnn nsmepsertca r02d 0.045 0.027 0.006
£3 ecnn namepsaetrcarco” 0.011 0.005 0.008
ecnu nsmepsertcs 0.010 0.004 0.005

10.4.5.2 MorpeLHOCTb N3MEPEHMSA NPU pacyeTe NoABOAMMON TenioTelYnoTepu

B ypaBHeHusx 41a pacueTa NoAsoAvMMOl TennoTbl U NOTepb Hapsdy C M3MepseMbiMU BenumHamm
BCTPEYaloTCA U Be/IMUMHbI, KOTOPble NoJlyyatoT nyTemM pacyeTta WM Ha OCHOBaHUM CTATUCTUYECKMX AaHHbIX.
DTN BENNYMHbI TaKXe VMEIOT NorpeLtHocT. B nepBoM criyyae OHW ABNAKOTCA pe3ybTaToM TOr0, YTO 3/IEMEHT-
HbIVi aHann3 NPo6bl COMPSHKEH C NOTPELLHOCTAMM, 00YCN0B/IEHHbIMWU OT60POM NPO6 U caMUM aHasIM30M, a BO
BTOPOM C/ly4ae — TOro, YTo pakTmyeckme 3HauyeHns Haxo4ATCA B onpeesieHHol 061acT paccesiHna BOKpYr
CPeAVHHOW MPAMOW CTaTUCTUYECKNX YPAaBHEHUIA.

MorpewHocTb n3mepeHns ansa WiaykasaHa B Tabnuue 10.4-3. MapameTpbl VG& pAs n He cogep-
Xat B cebe NorpeLHocTb N3MepeHus.

Yka3aHHble NOrPeLlHOCTU N3MEePEHNS paBHbIM 06pa3oM AeNCTBUTENbHbI 418 3/1EMEHTHOIO U CTaTuCTu-
YecKoro onpefeneHns aHepreTnyeckoro 6anaxca.

10.4.5.3 MorpeLHoCcTb U3MepeHNsa UHTErpasibHOM yaenbHOW TeNI0eMKOCTM CyX0ro Bo3ayXa 1 ibIMOBOr0o
rasa

CornacHo 8.3.4.4 yaenbHas TensoeMkocTb AbiMoBoro ra3aCpG0 8 kx/(kr-K) 3agaetcs:

ffpGO0 ="PAdO + PITXHO + P2T*C02, (10.4-10)

Mpu atom QoMO, Pw »n P2M — chyHKUMM TemnepaTtypbl, MOrPeLHOCTb U3MEPEHUS KOTOPOW BXOAMT
B pacyeT. HanpoTtus, OyHKLUIO /(/) MOXHO paccmaTpuBaTtb Kak JOCTOBEPHYI, MOCKOJIbKY 3HAYEHUs
yfieNlbHO TeN/I0eMKOCTN CyXOro BO3fyxa U3BECTHbI U MOCKOJIbKY 3a CHET NOSIMHOMA NATON CTeneHu gocTura-
€TCsA TOYHOCTb, MNOrPEeLIHOCTLI0 KOTOPOIA B I060M C/lyyae MOXHO npeHe6peub.

B cnyyae yAenbHoi TennoemMkocTu AbIMOBOrO rasa 3aBUCHMOCTb HECKOJIbKO C/oXHee. YAellbHble Te-
MSI0EMKOCTM OTAE/IbHbIX ra30B, MOJIOXKEHHbIE B OCHOBY pacuyeTta MoJIMHOMUa/IbHOTO BbIPaXXEHUSA, MOXHO Tak-
Xe paccmaTtpuBaTtb Kak foCTOoBepHble. CpeHeli NOrpelHocTbio noivHoMa e, = 0.0004 Takke MOXHO npe-
Hebpeub. OfHaKko, KpOMe 3TOro, ypaBHeHVe MMeeT NPUHLUMNVAabHYI0 NOTrPeLIHOCTb, COCTOSILLYI0 B TOM. Y4TO
yfieNlbHYI0 TeN0eMKOCTb AbIMOBOTO rasa npeAcTaBsaioT Kak YHKLUI0 cogepXaHnsa BoAbl U 4uokcuaa yrie-
posa B AbiIMoBOM rase / H20 n Xco2- 3ta norPelHOCTb;
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€2 =- 0.017 xC02 {4.0 - 1/xC02d). (10.4-11)

[Jpyras norpeLiHocTb BbITEKAET M3 TOTo (PakTa, YTo Xe<>2 U XH20 Heo6X0AMMO onpefenaTh nyTem cra-
TUCTUYeCKoro pacyeta. OfHaKo NOCKOJIbKY MOTPELIHOCTM 3TUX ABYX NMapamMeTpoB 3aBUCST ApYr OT Apyra, To
NorpeLHoCTb U3MepeHUs €3 cneayeT onpefensiTb HENoCPeACTBEHHO HA OCHOBAHUW paccesiHusi pesynbTaToB
ansi PpGO. CoOTBETCTBYIOLLME YNCTIEHHbIE 3HAYEHNS NPpUBeeHbI B Tabnvue 10.4-3. M03TOMy OTHOCUTESbHbIE
MOrpeLLUHOCTN N3MepeHns YyHKLUIA ANS yAebHOW TeNN0eMKOCTH:

(10.4-12)

k>o00 = YEL2 +*22 + £32- (10.4-13)

10.4.6 TMorpewHOCTb M3MEPEHNS NOTEPb OT 3HTAMILNUN N HEAOXOra B LWIake U ieTyyein nbiam

MoTepu OT 3HTaNbNUM U HeAOXO0ra B LUNAKe U NeTyyeld Nbian, Kak NpaBuio, HACTOMILKO Masibl, YTO Npu
pacyeTe NOrpPeLIHOCTU N3MEepPEHUS KN He TpebyeTcs yunTbiBaTb B U3MEPSEMbIX Be/IMunHax (Hanpumep, B uSL.
uFA tSL.mSL. TTAn T. 4.) Aaxe 66/bwne NOrpewHoOCT U3MEPEHUS.

OueHouHble norpewHocTn namepenns gasa O Lu QF/ npuBegeHsl B Tabnuue 10.4-4. Ans onpefeneHus
e JSL n e'JFA MOXHO NpuUMeHATb ypaBHeHus (10.4-14) — (10.4-16), npuyemM yuuTbiBAKOTCS TOMBbKO CYLLECTBEH-
Hble napameTpbl HA OCHOBAHUW OMbITHBLIX AAHHbIX:

u'ujfa - 1-'ny if[oTr/\ [*A *[BF vV TC r (10.4-14)

Pacuet »ist cm. B 7.3.3.4, cnyyaii 4.

nWSL = (10.4-15)

npu

Npa=1- nsi.
(10.4-16)

UMISF = U'n JFa-

MocTtosHHble G. H. E. F D n J, ucnonb3oBaHHble B ypaBHeHUsAX (10.4-14) n (10.4-15) npruBeseHbl B Ta-
6nvue 10.4-4 B KOX/Kr.

Ta6nunuya 10.4-4 — MNOrpewHoOCT U3MepPeHNs

KameHHbIi1 yronb Bypblii yronb
Tonka ¢ KONOCHUKOBOIA Meincyronbuas Tonka Tonka ¢ X0N0CHMKO- Mbincyronbuas
peweTkoit cyxas KNaKas BOI1 pelieTkoit Tonka
f*sSL 0.18 0.26 0,22 0.22 0.26
fesL 0.18 0.18 0.18 0,18 0.18
UMISL G 11 500 16 000 21 200 12 000 14 000
H 73 118 520 73 121
E 8500 9 300 17 500 7 200 7 400
F 8 500 5600 0 4 800 4 900
umjfad 11 500 11 500 5 500 10 000 10 000
J — — 555 — -
E 8 800 11 200 20 500 8 000 11 200
F 5700 9 600 12 000 6 500 9 600
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OkoHYaHue Tabnunybl 10.4-4

KameHHbIii yrons Bypblit yronb
Tonka C KONIOCHUKOBOM MeineyronsbHas Tomnka Tonka ¢ KONOCHMKO- MbineyTonbHas
peleTkoii cyxan KuaKas BOIi peleTkoit ToNKa
UWSF D - - 7 400 - -
J — — 5 800 — —
— — 17 900 — —

_ _ 0 _ _

10.4.7 NOrpewHoOCTb N3MEPEHUA APYTNUX BESTNUYNH

MorpeLwHoCcTb N3MepeHUs NOTepPb Ha U3/lyvyeHue 1 NoTepb B JIMHUKU cocTaBnseT eac = 0.5.
MorpewHocTb N3MepeHns noABedeHHoro Tensa 6e3 nogsoja Tenna oT BTOPOA UM nocrneaylowmx To-
nok =0.1.

[MorpewHocTb U3MepeHns HecTauMoHapHON Tens0NpPoM3BOANTENBHOCTA B C/lyyae 60MNepHbIX YCTaHo-
BOK paBHa exw = 0.08 //(1 ¢ /). CmoTpu ypaBHeHue (8.3-8) gna /.

10.4.8 MorpewHoOCTN U3MepeHns, KOTOPbLIMU MOXHO NpeHebpeub
Konunyectso napameTpoB O4YeHb Masio B/IMAET Ha pacyeT Knj. Tak 4To NorpeLHocT n3mepeHns aTux na-
paMeTpoB MPaKTUYeCKN He BMSAIOT Ha 06LLYI0 MOTPELUHOCTb U3MEPEHNS, Y MO3TOMY UMW MOXHO NpeHebpeub.

3Tumun napametpamu saensTca CF. tF, mAS. hAS, P. Pu, Pu, PUG. QSAC. QES. tu. yAstl, XH " o*. YWb- a
npu KocseHHOM onpegeneHun kng QN.
BenununHel HN)OOn 1 Cppjio He cofepxat B cebe NorpewwHocTb U3MepeHus.

10.5 PacyeT norpewHoCcT U3MepeHus

10.5.1 TlorpewHOCTb N3MEPEHUA KNA NPU NPSAMOM onpeaeneHnn Kna
M3 ypaBHeHus (8.3-19) npu ncnonb3oBaHum ypasHeHus (8.4-1) nonydvaercs:

YN8 = (10.5-1N)

en(Ge= (10.5-1G)

B OTHOLWIEHUN OTAENbHbIX I'IOFpELLIHOCTGVI n3mMepeHna B BbillenpneegeHHOM ypaBHEHUN HYXHO NMPUHU-
MaTb BO BHMMaHME crieayrouiee.

B 60/bLUIMHCTBE CyYyaeB He HYXXHO yunTbiBaTb QZ. MOCKO/bKY 3Ta BE/IMYMHA Maia No CPaBHEHWIO ¢ Q?iot
Unu pasHa Hyn. OTHOCUTENIbHO cmoTpu 10.4.3.1. a oTHOCUTENIbHO eno— 10.4.3.4.

MorpelwHocTb U3MepeHns 415 NOME3HOW TEM/IONPOU3BOANTENBLHOCTH &' v COTNIacHO ypaBHeHMo (8.3-1)
3afaeTcsa ypasHeHuem (10.5-2):

AY2[r&N x4 (1059
3pech onpegensieTca cornacHo 10.4.3.3. a t AhicornacHo 10.4.2.3.

MorpeLHocTb n3MepeHns obLuelt TeNI0TBOPHON cnocobHocTy eH/Vb, paBHa:

" "ft o \] | ) . M>+El (10.5-3N)
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fM(G)lot (10.5-3G)

34ech . fh(G) onpegensatTca cornacHotO.4.4.2, esam cornacHo 10.4.4.1. eus cornacHo 10.4.5.2, a
MMIA no Tabnuue 10.4.1. CmoTpu ypaBHeHue (10.5-4) ans ey.

10.5.2 TllorpelwHOCTb U3MEPEHUSA KN NPpU KOCBEHHOM onpeesnieHnn Kng

[ns onpegeneHns OTHOCUTENbHOW MOTPELIHOCTN U3MEPEHNSA KNA eils KOCBEHHbIM METOLOM MOXHO MC-
nonb30BaTh cefylolee ypaBHeHe NpubanmxeHus:

Ei*)B

Mpu 3TOM OTAENbHbIE NOrPELLIHOCTY N3MEPEHMS paccunTbiBAOTCA ClefyloLyM 06pasom:

®MG = «W cmoTpn 10.4.5.2;
By =UMyCO02dl4c02d'ecnu YC02d namepsiercsa, unu
= nvy0 4 If<02Ad - ro2d)' ecnu namepsercs;
eH(N)ioi — cm. ypaBHeHue (10.5-3N);
eHGtot — ® - YpasHeHue (10.5-3G):

°cpg — CM. 10.4.5.3;

umig H0.4.2.2;

UyCOd — cm- 10.4.5.1.

10.5.3 TlorpewHoCcTb U3MepeHnss NI3SMEPEHHOro Knpa

M3 norpeluHocTe n3amepeHunsi, onpegeneHHsix cornacHo 10.5.1 unm 10.5.2. BbITEKAET NOrPELLIHOCTb U3-
MepeHus Ansa kng o|(s:

v B ~ Me a- (10.5-5)

FapaHTvm KnpA BbIMOJSIHEHA, €Cnn

'leg <*18 + UMnB' (10.5-6)

roe r|flg — rapaHTupoBaHHsIi Kna,
ilfl — n3mepeHHsbIli kg,

YpaBHeHue (10.5-6) cnpaBeaMBO Npu YC/I0BUW, YTO HA MPOTSHKEHMU BCErOo MPUEMOYHOTO UCMNbITaHWUSA
MMeNIM MecTO TPaHUYHble YC/I0BUSA rapaHTuu. B NPOTMBHOM criydae M3MEPEHHbIN K cHavana HyXHo nepe-
cunTaTb Ha rapaHTuiiHble ycnoBusa (cMm. pasgen 8).
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MpunoxeHne A
(cnpaBo4yHOE)

CratmcTuyeckni pacyeT cropaHunsa

A.1 Obwmre NonoxeHns

CTaTUCTMYECKNii pacyeT CropaHWsi OCHOBbIBAETCS Ha 3IMMMPUYECKON 3aBUCMMOCTU MeXy YC/IOBUSIMU MacCOBbIX
NOTOKOB 1 TEMN/IOTBOPHOI CNOCOB6HOCTHLIO/TENNOTONM cropaHnsa. B cBA3M ¢ 3TUM oueHka Npo6 Tonanea U3 pasHblX CTpaH no
BCEMY MUpPY AEeMOHCTpUpyeT 06Lyt0 hyHKLUMOHA/IbHYIO 3aBUCMMOCTb. MOCKO/IbKY MpU 3TOM MCMO/1b30Basiocb 60/blloe
UYMCNO He3aBUCUMbIX U3MEPEHUI U NPOBOAMNACH OLLeHKa MacCOBbIX 6anaHCcoB, pe3y/ibTaT MMeeT BbICOKYIO CTeMeHb TOu-
HOCTW. B nccnegosaHue Bk/OYanucb Npobbl ¢ cogepxaHnem 30nbl 40 30 %.

CTaTUcTUYeckuii pacyeT cropaHus, Kak NpaBuo, NPYMeHAeTCcs 415 NepBOro pacyeTa 3/1eKTPOCTaHUNUA, NoaTBepX-
AEHUA 3/1eMeHTHOro aHann3a u pacyeTa NOrpelwHoCcTell M3MepeHUsa Npu onpeaesieHUn Kng; B NOC/AefHEM C/lyyae ero npu-
MEHSIIOT. YTOGbI MUHUMW3UPOBATL KOIMYECTBO He3aBNCHUMbIX BeNIMUMH. B HacTosileM cTaHfjapTe cTaTucTuyeckuii pacyet
cropaHus NpumMeHsieTca B pasfesne 9 Kak NpocToii MeTof onpegesieHns norpewHocTell n3mepeHus.

A.2 TBepaoe TONIMBO

Ana cnepyrowmx CTaTUCTUHECKUX ypaBHeHMVI Heo6X04MMO 3HaTb 30/1bHOCTb U BAAXHOCTbL TOoMnBa

npu

Fp= 1-Yy»sh-YH20 M (A-1)

= 2.4425yH20, iNnMJ/kg (A-2)
“Aod=-0-24119 yP+ 0.34210 (A.3N)
"Aotf=-0.90230 ya + 0.35073 H(G (A.3G)
«“God=-0.01293 4F+0.35217 H’'(B) (A.4N)
“God=-0.69349 yF+ 0.36105 H(G) (A.4G)
vCod=-0.06018 tp + 0.25437 H\N (A.5N)
VGod=-0.55174 {F+0.26078 H(G) (A.5G)
+*C020=-0.17061 yF+ 0.08852 H*(N) (A.6N)
NC020=-0.00046 K + 0.09075 H<G) (A.6G)
“HIOP = -0 77174 0.01007 H*(N) + yH20 (A.7N)
“HrOP =-0.79119y,—0.01032 W (G) + vH20 (A.7G)

A.3 )XXupgkoe Tonnnso
— TensioTBOpHasa cnoco6HocTb (NCV). B MAX/Kr
H,G(— Tennota cropanus (GCV). B MOx/kr

=0.243973 + 0.32426 H[U (A.8N)
I‘And = 1.78457 + 0.27471 H(G) (A.8G)
«God = 3.44402 + 0,25041 H(N (A.9N)
,.God=4.48259+0.21215 H(G) (A.9G)
VvGaH= 1.76435 + 0.20060 H(N) (A.10N)
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VGo(j= 2.59630+ 0.-\6994H{G} (A.10G)
McOro32-50314* 0-01510",*! Al11N)
Mc020= 256579+ 0-01280H (G) (A11G>
MH20 F=-2.00428 + 0.07384 H{\} (A.12N)
M,2qgf " “169803 + 0 06256 H(G) A‘12G >

A.4 MNpupopaHbIi ras
— TennoTeBopHasa cnocobHocTb (NCV), B MIx/Kr
— TennoTa cropaHus (GCV), B MOx/kr

Horf=-0.06303 + 0.34516 HT (A.13N)
Wod = -0.00389 + 0.31073 H{G (A.13G)
»God= 1.01490 + 0.29979 H(U) (A.14N)
»G0od= 1-06627 + 0.26988 HG (A.14G)
VCod= 0.64972 + 0.22553 H{b) (A.15N)
VCod= 0.68836 0.20304 H{G) (A.15G)
Mco20= 0.55157 + 0.04482 W(W) (A.16N)
Mco20= 0.55925 + 0.04035 H(6) (A.16G)
UH20p =-0.07793 + 0.04537 H(N) (A.17N)
HH20#r = -0.07016 + 0.04084 H{G (A.17G)
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[1]MCO 1217

12 NCO 5389

[3] EH 26801

[4] EH UCO 5167-1

[5] EH NCO 3993

[6] UCO 1928

[7]UCO 6976

18] UCO 1988
191 EH MCO 3170
[10] UCO 157

[11] UCO 334

[12] NCO 589

[13] UCO 609

[14] NCO 625

[15] Cepus EH 60584

[16] EH 60751

[17] EH 837-1
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Bunbnuorpadus

Komnpeccopbl 06beMHble. MpueMoyHblie ncnbiTaHus (Displacement compressors — Accep-
tance tests).

Typ6okomnpeccopsbl. MNpaBuna NnpoBefeHUsA UCMbITaHUs 415 onpegeneHns paboumx xapakre-
pucTuk (Turbocompressors — Performance test code).

Pykaea pesuHOBble 1 nnacTMaccoBble. OnpegeneHne o6beMHoro pacwmpenuns (Rubber or
plastics hoses. Determination of volumetric expansion)

M3mepeHune notoka Teky4ei cpefbl C MOMOLLbIO YCTPOCTB AN M3MEpPeHUsa nepenaga Aas-
NEeHNsI. MOMELLEHHbIX B 3ano/IHeHHble TPy6onpoBoAbl KPyr/aoro ceveHus. Yacte 1. O6wume
npuHUmnnel 1 Tpe6oBaHna (Measurement of fluid How by means of pressure differential de-
vices inserted in circular cross-section conduits running full — Part 1: General principles and
requirements).

Fasbl CXWXEHHble HedTsHble U nerkue yrnesogoponbl. OnpegesieHve NAOTHOPCTU UAN OT-
HOCUTENbHOWM NAOTHOCTU. MeToh C NpuMeHeHWeM apeomeTpa nog gasrneHuem (Liquefied
petroleum gas and light hydrocarbons. Determination of density or relative density. Pressure
hydrometer method).

TonnuBo TBepgoe MuHepanbHoe. OnpeaeneHue BbICLLEH TEeNAOTbl CropaHUs MEeTOoAOM Ka-
nopumMeTpuyeckoli 6oMbbl 1 BblUnCeHMe Hu3LWwel TennoTbl cropadunsa (Solid mineral fuels —
Determination of gross calorific value by the bomb calorimetric method and calculation of net
calorific value)

a3 NpupoaHbIii. PacyéT TenI0TBOPHON CNOCOGHOCTU, NIOTHOCTU, OTHOCUTENIbHOW MIOTHOCTU
n nHaekca Bob6a ansa weeli (Natural gas — Calculation of calorific values, density, relative
density and Wobbe index from composition)

Yronb kameHHbli. OT60p Npo6 (Hard coal; Sampling)
HedTenpoaykTbl xugkne. PydHoli ot6op npo6 (Petroleum liquids — Manual sampling)
Yronb. Onpegenexne popm cepbl (Coal — Determination of forms of sulfur)

TonnuBo MuHepanbHoe TBepgoe. OnpegeneHue cogepxaHua obuwei cepbl. MeToa Jduwka
(Solid mineral fuels — Determination of total sulfur — Eschka method)

AHTpauuT. OnpegenexHne nonHoii BnaxHoctn (Hard coal — Determination of total moisture).

Tonnveo TBepAoe MUHepasbHoe. OnpejesieHne cCoAepxaHna yrnepoga u sogopoga. Metog
cxuraHma npu Bbicokoli TemnepaType (Solid mineral fuels — Determination of carbon and
hydrogen — High temperature combustion method).

Tonnuneo TBepaoe MuHepasibHoe. OnpefesieHne cofepxaHusa yriepoga n sogopoga. Metog
Nunbuxa (Solid mineral fuels — Determination of carbon and hydrogen — Liebig method).

Tepmonapsbl (Thermocouples).

TepMoMeTpbl CONPOTUB/EHUA MPOMbILWAEHHble nnatuHoBble (Industrial platinum resistance
thermometers and platinum temperature sensors)

MaHomeTpbl. HacTb 1. MaHOoMeTpbl BypaoHa. Pa3mepbl, meTponorus, TpeboBaHnsa 1 ucnbita-
Husa (Pressure gauges. Bourdon tube pressure gauges. Dimensions, metrology, requirements
and testing)
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YK 621.184.8:621.18-5:006.354 OKC 27.010

KntoueBble crioBa: KOTen, KOT/bl NapoBble, KOT/bl BO,qOFpef/'IHble, orpaHnynTenNb, AaTynK, cCuctemMa 6e3onacHo-
CTU KOTna, 6e3aBapVII7IHOCTb, nomexosawnueHHOCTb, CUCTEMaA 3allUTbl, UCMNbITaAHNA OrpaHN4YnUTENA AaBNeHNA,
cucrtema ynpaesneHus
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