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Mpepucnoeune

1 NOArOTOBNEH OAQ «3MANLAHCH Ha ocHOBe COBCTEBEHHOMD ayTeHTUYHOro ne-

peBoda Ha PYCCKUKA A3bIK CTAHAAPTA, YKA3AHHOTD B NyHKTE 4

2 BHECEH TexHW4eCKMM KOMWTETOM No cTaHgapTtuaauwn TK 244 «ODopygoeaHue

JHepreTHYecKos CTauWoHapHOe

3 YTBEPXEH W BBEJEH B NENCTBWE Mpukazom PenepansHOro areHTcTea no

TEXHWYECKOMY PEeryNUpPOBaHKMID M METRONONMK OT 22 HoRDpA 2013 . Ne 1955-cT

4 HacToAWMA CTaHOaPT ABNSETCA MOOWEDHUUMPOBAHHLIM MO OTHOLWEHWHY K Peruo-
HansHoMYy cTaHaapTy: EH 12952-15:2003 «Kotnbl BogoTpybHBIE M BCNOMOraTEnbHLIE YC-
TaHoekw. YacTe 15. MNpuemovHsie ucneiTaduar («Water-tube boilers and auxiliary installa-
tions. Part 15 Acceptance testss] nyTem BKNHOMEHWA B HEro O0NONHUTENbHBIX
TpeboBaHuA.

MpW NPUMEHEHWW HACTOALWErD CTAHOAPTa peKoMeHayeTcs WMCNoNbL30BaTh CobINoM-
Hble@ HauWoHaneHsle CTaHAapThl, pa3paboTaHHbIE Ha OCHOBE COOTEETCTBYHOWIMY Meway-

HaPOgHbBIX UMK DerHoOHaNEHBIX CTaHOapTOR.

5 BEBELEH BMNEPELIE

Mpasuna NpuMeHeHUA HacmoAweao cmavdapma ycmadoenedsl e MOCT P 1.0-
2012 (pazden 8). Mhhopmauusa 06 UIMEHEHUAX K HACMOAWEeMY cmandapmy nyGaukyem-
CA 8 exezo0HOM (N0 cocmoardu Ha 1 AHeapa mexyueao 200a) UHDOPMALUOHHOM YHaE-
3amene «MayuoransHele cmandapmeir, @ MeKcm u3MeHeHUll U nonpasoxk — 8 exeme-
CAYHOM yraszamene w«HauuoHansHele cmaddapmels. B ciyvyae nepecmompa (3aMeHsi)
LUy OMmMMeHs! HacMoAWe20 cmaddapma coomeemcmeyiowes yaedomneHue Bydem
onybnukogado & GAUXalLWEM ebINyCKe EXEeMEeCcAYHO20 UHBOPMAaYUOHHO20 yrasamens
wHaluuoHaneHele cmaddapmei». Coomeemcmeyowan uHpopMauun, yeedoMmieHus u
MeKcmb! pasMewaiomen makxe & udgopmayuonHod cucmeme obwe20 NoNLI0BaHUA —
Ha oghuyuansHoM calime HauyuoHansHo2o op2ana Focculckold @edepayuu no cmardap-
muzayuy & cemu Mumeprem (gost.ru)

I
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@ CTaHgapTuHgpopm, 2013

HacToAWMWA cTaHOapT He MOXeT ObITe NOMNHOCTEH MMM YACTHUHYHO BoCnpodaeedaH,
THPAXKKPOBAH W PAcnpOCTpaHeH B KavecTee oPWUUWANBHOMD W30AHWA Bea paipaweHinA

PegepansLHOro areHdTcTEA NO TeEXHWYECKOMY peryNnHpOBaHWEDY W MEeTPONOIMKA
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BeepgeHue

- B HacTtoAwmi cTaHOapT BENIOYEHs! JONONHUTENBHBIE, NO OTHOLWEHWKD K peruo-
HansHoMmy cTaHgapTy EH 128952-15 TpeboBanua, oTpaxatlime NoTpebHOCT HAUKMOHaNb-
HOW 3KOHOMWKM Poccuickod Pegepauvi M OCODEHHOCTM MANOMEHWA HAUWOHANbHLIX
cTaHpapToe (B cooTeeTcTEMK ¢ TOCT P 1.5), BblQeneHHsIe B TEKCTE KYDCHBOM.

YKalaHHbie OONCMNHWTENbHbIe TpeboBaHWA, BKNKYEHHbIE B HACTOALWWA CTaHOapT,
HOTOPLIE NPEACTABRNAKNT OTAENbHBE ab3aubl, BulAeneHs! NoNy#UPHBIM KYDCUBOM.

- Cepwa ctangaproe NMOCT P 55682 CcOCTOMT M2 cneaywowmMy: YacTed, obbeauHeH-
HeiX nog obwuw  Hasepadvenm «HoTne BofoTpyDHele U 0BOpYQOBAHME KOTEMBHO-
BCNOMOTATENbHOS!

- YacTte 1: OOwKe NONoMeHWn;

- YacTe 2: Marepuansl gna 4acred koTna, paboTalwmx Noa JaBneHues, a Takxe
017 KOTENEHO-BCNOMOraTensHoro obopyaoBaHuA |

- YacTts 3! KoHCTpyrEUMA W pacdeTsl gna 4acTed koTna, paboTawwuwx nod gasne-
HHEM;

- YacTe 4: PacueT B nNpouecce 3KCNNyaTauwd Npeanonaraemoro cpoka cnysbbl
KoTna,

- YacTe 5. KOHCTPYKTWBHOE MCNONHEHWE W TEXHONOTWA NPOM3IBOACTBA YacTel KOT-
na, paboTawwmx Nog OaBneH1uem;

- MacTe 6: KOHTpONb M WMCNBITAHWA B NPOUECCE W3roTOBNEHWA, OOKYMEHTAUWA W
MapKWPOBKA YacTel KoTna, paboTakwmx Nog SABNEHHEM;

- Yacte 7: Tpeboeanua k obopygosaHuin AN KOTNOB;

- YacTe 8: TpeboBaHMA K TONOYHBIM YCTPOMCTBAM KOTNOB, paDOTAMKLLMX HA MHOKWMX
W razoobpasHelx TONNKWBAX;

- YacTe 9: TpeboBaHWA K TONOYMHBIM YCTPOWCTBAM KOTNOB, paboTawwmy Ha Nbine-
YIoONbBHOM TONMUBE;

- YacTe 10: TpeboBaHWA K 38WWTHEIM YCTROWCTEAM OT NPEBLIWEHWA O0NYCTMMOro
OaBneHvs;

- YacTe 11: TpebGoBaHWA K YCTRPOWCTEAM OIDAHMYEHWA, 3 TAKHE K KOHTYPAM 33 WThI
KOTMNOE W KOTENLEHO-BCNOMOraTensHoro obopynoeaqma;

- YacTe 12: TpeboBaHKA NO KAYECTBY NUTATENBHOW W KOTNOBOW BOALI;

- YacTe 13: TpeboBaHWA K YCTAHOBKAM ra3004HMCTEM,

- YHacTs 14: TPEEGBEIHHH E YCTaHOBKAM CHHMEHWA OKHMCNOE a30Ta O:IMOBBIX Fa308,

WV
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- Yacte 15! TNpvemovHbe UCNBITaHWA;

- YacTte 16: TpeboBaHMA K TONOYHEIM YCTDOWCTEAM KOTNOB CO CNOSBLIM CHUIaHWEM
M CHUIEHWEM B KMNALLEM (NCEBO0OXMMKEHHOM) CNoe TBEPAOro TONNWea;

- CEN/CR 12852-17: PyxkoBOOALEe YKAIAHWE NO NPUBNEYSHWID HE3IABUCUMOW OT

MaroToBuTENA MHCN EKTHPYHOLWS o pradu3atin.

Boe JyacTu CepHd CTaHOapToR ABNAKTCH BIAWMOCEAIaHHEIMIA. Takus GEFIEE-'DI'.'I. np
KOHCTDYHPOBAHWKA W M3MOTOENEHWK KOTNOE, ﬂDTpEﬁFETGH NpUMEHEHWE HECKONBENX wacTel
CcOHOBREMEHHD C UenNbD YOOBNETBODEHWA BCEX TpEﬁﬂEI.EIHI-tIF'I HAacCTOALEers> CTaHgapTa.

Mpumwmedadue -Yacte 4 4 15 He TpeDYIOTCA Ha 3TanNe NPoOEKTHROBIHWS, WAFOTOBNEHMA K
MOHTRA KOTAA.

HDHHG}I{EHHH A JAHHOMD HAUWMOHANBHOMD CTAHOapTa ABMANTCH CNpaBoMHBbIMKL

Vi
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HALULWOHANbHbBLIKM CTAHOAPT POCCMWUCKOW ®EQEPALKMM

KOTNblI BOOOTPYBHbLIE W KOTEJNIBHO-BCNMOMOTI ATEJIBHOE
OBOPYOOBAHMWE

YacTte 15

MpueMoYHLIE UCNLITAHUA

Water-iube boilers and auxiliary installations. Part 15. Acceptance tesis

ﬂara peegeHuA = 2015-01-01

1 OBnacTte NpUMMeHEHWA U Lenb

1.1 O6nacTte NpUMMEeHEeHHUA

HacToAWMWA CTaHAapT pacnpoCTPaHASTCHA Ha MNapoBble KOTNbl W Bolnepsl ¢ coboT-
BEHHOW TOMKOW, BKMKMAA OTHOCALLMECH K HMM BCNOMOTaTensHble YCTPOWRCTBA. C TOMKM
3PEHWA HACTOALLEND CTAHOAPTa NApoBLIE KOTNL W BoWnepsl NpegcTaBnsaoT cobol cocyb
W TpyBONpoBOaLI, B KOTOPBIX:

- TEHEePMPYETCA BOAAHOA Nap ¢ OaBMeHWEeM Bbille aTMOChEPHOro ONA WCNonb3o-
BAHWA 33 NpeaenaMu YCTEHOBKM,

- BOOA HarpeeaeTcsd 40 TEMNEepaTypsl Bhille TEMNEpaTypbl KMNEHWA NpK aTMo-
cipepHOM QaBNeHWd 4NA WCNONb30BAHWA 33 NPedenamMi YCTAaHOEKK.

Maporedepatop 0ObIMHO COCTOMT W3 WMCNApWTens, oborpeBaeMoro ObIMOBLIMKA ra-
3aMK, NaponeperpesaTens, NPoOMEXYTOMHOMD NaponeperpesaTens, NogorpesaTens nuTa-
TENLHOW BOALI, BO3AYXONOQOrPEEATENS W, B ONpeAeneHHbix CNy4aax, nogorpesaTens To-
NAWBa W TONOMHOMD YCTPOWCTEA.

Moa TepMUHOM «cOBCTEBEHHAR TOMKA» NOHWMAEETCH YCTPOMCTEO, C NOMOLLBK KOTO-
pOro CKPBITAA TENNOTa TONMMEa W3BECTHOID KAYECTBAa NPeBpallasTea B (DUanYeckoe Ten-
no. MpW 3TOM peYb MOXET MOTH 0 TOMKE C KONOCHUKDBOW PELLETKOW, TOMKE C NCeBao0HN-
MEHHBIM CNOEM WK TONKE C Topenxkoi.

K BCNOMOraTENbHLIM YCTPOWCTEaM OTHOCATCA Q03aTOp TONNWBa, ApobunsHan ycTa-

HOEKS, BEEHTHUNATOD NPUTOMHOMD BO340YxXa, OeIMOCOC, FETDDﬁCTBE AnA YoaneHWs oCTaTeoB

Mapamue ofmuynansHoe
1
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OT CHMWIaHWA, NaponogorpeBaTens, BO3AYXONCAONpeBaTeNb, a8 Talke, B onpeneneHHbIx
cnydanx, noforpeeartes TONNUEA W NeINEYNOBUTENb.

HacToAwKWi cTaHOapT He pacnpocTPaHAETCA Ha!

- YCTAHOBKW ONA CHUIAHWA cneyudM4eckoro TonNKea (HanpuMep, Mycopal;

- NaporeHepaTtopbl, Harpy#edHHble OaeneHWemM (Hanpumep, KOTNel C TOMKOA ©
NCeBlo0XWKEHHEIM CNOEM, HAMPYXEHHEIE JaBNEHUEM ),

- MaporeHepartopbl B KOMOWHWUPOBAHHLIX YCTAHOBKAX.

CTaHaapT MOMHO NO CMEICNY NPUMEHATE K NPHUEMOYHEIM MCTLITAHNAM

- ycTaHoBok Be3 cobCTBEHHOW TOMKK (HANDUMEp, KOTNOB-YTUNW3ATOPOR),

- YCTaHOBOK C APYrMMM TENNOHOCUTENAMK (HAnpuMep, rasamMu, MacnamMu, HaTpK-
enM.

Ecnu HacToAWKMA cTaHgapT OOMKEH CNYHXWTE OCHOBOW ONA NPpUeMOUYHbIX MCNEITA-
HWA CUCTEM Tennonepegadd, To ywe NpW 2aknoyvYeHud 0oropopa HeobxoOumbl JOroBo-
PEHHOCTH OTHOCHMTENEHO OCODEHHOCTEN, KOTODLIE MOTMYT NOBNWATE HA M3MepeHWa 1 obpa-

BOTKY peayNbTATOB MCNBITAHWA.
1.2 Uens

HacTtoAwuWA cTaHgapTt obpa3syeT ocHOBY ONA TENNOTEXHWYECKUX YHKUHWOHANbLHEIX
MCNBITAHWA (NPUEMOMHBIX MCNBITAHWIA) NaporeHepatopoe W Bolnepoe ¢ coBCTEEHHOW TOM-
KOW. 3TH NPHUEMOMHBLIE WMCNBITAHWA O0MMHE NOATEEPOMTE CODMIOEHWE rapaHTUpyemMbix
NapaMeTpos KNg M MOWHOCTI MMM WHBIX NOKa3aTENSA.

HacToAwmWA CTAaHAapT COOSPHAT (KpoMe NpoMero).

- pexkoMeHgauMK No NpoBedeH o NPUeMOMHBIX UCNBITAHWIA (CM. pa3saen 6);

- onpegenedHue rpaHvlsl CUCTEMBI NaporeHepUpyoLWLEend YCTaHOBKW U onpedeneHne
koapdpMUKWeHTa None3doro OercTBUA (CM. pasgen 8);

- OaHHEIE O NOTPeWHOCTAX WaMepeHUa (CcM. pazgen 10).
1.3 Obwme ykaszaHuAa

':TEIH,E.EFIT COOBMKMT YE33aHWA OTHOCWTENLHO COMMaweHW, KacawWKxca THNna M
0bBeMa NPUeMOYHBIX MCNEITAaHKWA. 3TV COrNaeHWA A0N¥Hsl DbITe 3aKNKYeHB! 40 WMCNbI-
TAHWA WNK y#e NPK 3aKa3e NaporeHeparopa |unu EDFIJ'IEDE. CornaweHus MOMYT KaCaTeCA
cnegyilKMy NyHKTORB!:

- 0Bbbem NOCTABKKW, paqHyUa CUCTEMEl, MCXOOHARA TEMNEepaTYpa,

2
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- MeToa onpedeneHWs Kno, NpaMoe (NogBOAMMBbIE W OTBOAWMBIE TENNOBLIE NOTO-
kM) UMW KOCBEHHOE (NOTEpKW TENna) onpegeneHye Kknga;

- DONONHWTENbHLIE M3MEPEHKA,

- YCNOBWS WCMBITAHWA, TAKME KAK CTENEeHb 3ArpAZHEHWA, BDEMA BHIOEPHKW B CTa-

UHMOHaPHOM peduMe W NpoOoENTENbHOCTE MCNBITaHWA,

OTENOHEHWA YCNOBKW W MCNBITAHWA;

yoaneHde wnama 1 yganedie caxid,

- MCNONE30BAHWE MAMEDWUTENEHBIX NPpAUBOPOB, OTNHWYHEIX OT YKAZaHHLIX B paznene

Tabnuua CBOWCTE BOAAHOTO nNapa W Tabnuusl gpyrux TEpMOOWHAMMYECKWX
CBOWCTE, KOTODbLIE CNEeayeT UCNoNL30BaTE,
- CcheuWansHbIe METOOb NepecYeTa;

- MeECTOHaZXOoROEeHWS2 W NoNCHeHWe ToOMeK MamMepeHnA.

2 HopMaTUMBHbLIE CCLINKKW

B HacToswem cradgapTe WCNonbaocBaHbl HOPMATHBHLIE CCHLINKWM HA chnefylowue
CTaHnapTLl:

FOCT P EH 12852-1-2012 Komne eocdompybHeie u obopydogaHue KOMenbHo-
ecnoMozamenskoe, Yacms 1 Obwue nonoxedus (EH 12952-1:2001 «Komns: eodo-

mpybHsle U ecnoMozamensHeie yemadosky. Yacme 1. Obwue nonoxeruas, 10T)

Mpumedad e - Ny NONEI0BAHMKA HACTOALWWAM CTAMOAPTOM UenecooBpaids NPOBEDMTE
OACTEME CORNOYHEIX CTAHOAPTOR B MHOODMaLKMOHHOR CHCcTeMe obWero NoNEIOEaMMA — Ha oML MankHOM
caite DegepansHOrD areHTCTEA N0 TEXHWYECKOMY DEryNADOBAHMIC M METDONCIAK B CeTH MMTepHEeT WK no
EMEMOOHOMY MHEOPMALWOHHOMY YEadaTeno «HagWoHane e e cTaHdapTe», KOTOPRE onyBnMEoBad no co-
CTOAHME Ha 1 AMBApA TEKYLWErs roga, ¥ No BeINYCEAM E#EMECAYHOMD WHEODMAaUMoHHOrD yralaTens «Ha-
UMOHANEHEE CTAMOAPTR 33 TekyWwMi rog. Ecny 3ameqed cohIiNoUYHEIR CTaHdapT, Ha KOTOPLIA gaqa Hega-
THROBAHHAA CCRMNKA, TO PEKOMEHOYVETCA WCNONB3I0BEaATs OQRACTEVIOWYK BEPCHI0 3TOMD CTAHOADTA C Y4ETaM
BCEK BHECEHHLIX B OaHHYI0 BERCHMD WAMEHEHHA. ECNM 3amened CChNOYMBIR CTaHOapT, Ha KOTODLIA gada
0ATHUPOBAHHAA CORUKA, TO PEKOMEHOYETCA MCMNONEI0RATE BEPCKI0 3TOMC CTAMAAPTA C YEAIAHHLIM BhILE ro-
0o yTEEpHOEHAA (NpUHATIA). Ecnv nocne yTEep#GEHHWA HACTOALWErD CTAKIADRTa B CChINOYHBR CTaROapT,
Ha KOTORRW fDada 0aTWDOBAMHAA COBINKS, BHECEHD WIMEHEHWE, 3aTDAMMBRIOWEE NONOMEHWE, HA KOTODROE
OaHa CChNKa, TO 3TO MONOMEHKe PENOMEMOYETCA NPUMEMATE D23 yHeTa OAaMHOrD WiMeHEMHA. EcnK cow-
MoMHBIA CTAHGapT oTMaHeHd G231 aamMeHsl, TO NONOKEHWE, B KOTOPOM OaHa CCbiNKa Ha HEr, peXoMEHyeTeA
NOMMEHATE B YACTH, HE 3JATPArMEaKWER 3TY CChITNKY.

3
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3 TepMHWHBI

NpK NPUMEHEHKKW HACTOALWEID CTAHOAPTA MCNONB30BAHLI TEpMKUHE no FOCT P EH

12952-1 v cnegynwmMe TEDMUHLL.

3.1 npaAamoi meToqn, (onpegeneHue KnNg Yepes nogecivMele ¥ OTEOQWMMBIE TENNO-
eeie noToku) (direct method): Kng onpegensetca kak OTHOLWEHWE 3HEPTMK, NOMNOWEHHOW
paboyumK cpegamu (Boga W Nap) K NOABEOEHHOW 3HEPTMKM (CKPLITAA TENNOTa + QONCNHMK-
TensHas TennoTa, NnodBoduMan K NaporeHepaTopy).

3.2 KOCBeHHbIA MeTon, (onpenensHWe Kng 4Yepes noTepw Tenna) (indirect
method): Onpegenedue BCex CYLWECTBEHHLIX NOTERE TENNA, OONONHATENLHOW TENNOTH KU
TennoTel B Tonnuee, kng pased 100 MUHYC OTHOLWEHWE CYMMb! BCEX NOTEPE TENNE W CYM-
Ml TENMOTE B TONMKMES W QONONHUTENBHON TENNOTEL.

3.3 cocToAHME NpM CTaHOApPTHbIX ycnoeuax (status standard conditions): Co-
cToAHWe npu g, = 101325 Bapu f, = 0 *C.

3.4 octarkw oT cwwuranwa (dross): OctaTew, obpazywwmecs B dopme netyyei
NENMKW WNK B HKUOKOA WWNK B CNNaBneHHoW Teepiol dopme (WNaK), BKNKNYaA coaepsa-

weecH B Hix TONNKMEBGO.

4 O6o3Ha4YeHUA

OboaHaveHns, npueedeHHele B Tabnuuax 4.1-1 — 4.1-2, HACKONLKD 3TO BOIMOMHO,

COBNagawT C CUMBONamMKM, onpegensqysiMm B Tabnuue 4-1 FOCT P EH 12952-1.

4
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Tatnuua 4.1-1 - NNatuHcKKe ByKebl

CHmBon Hauununaaﬂuu EnHHHu.a
A Z2ONLHOCTE TONMKWBA OTHOCHTENBHO CYXONS B BEXIoNLHero TONNWES -
A, Bnuaiwwe asTop -
Z YOensHan TeNNoeMEocTs” ek kC)
T MHTerpansHan yaensHan TeNNoeMEacTE e k)
; HoodebrumenT (HeYCTaHoBMELLARCA TENNONDoHAB0LNTENEHOCTE ) -
; (OonyCTUMBIR) NPEgEen NorpewHocTH -
H TennoTeopHaA CNOCOOHOCTE Ll ir
H YOEnNsHaA IHTANENWA i ser
/ KonuaecTeo npod -
N SHTANENME AbIMOBOTS TE38 DKW BOAGYKE CTOPEHWA, OTHECEHHARA K MACCoBomMy KOs KT
NaToRY TONNWES
L CEpEITAA TENNOTA s kr
L O ToeneHan noTeps -
L OrkHa HaTexaH A m
i OTHOWEHHE HEQOWOTA K NOJROIMMOMY MACCOBOMY NOTORY TOMNKES -
i WMonapHan macca -
it Maccoppii noToK {pacon) Kric
M HoadWpMUMeHT MaBbITES BOAOYXA B KOHUE KOTNA rA
] Koo MUMENT MIBLITES MIBECTH -
= MoWwHOCTE KBT
P NaeneHs Hinm™
{;:‘ TennopoW NOTOK KBT
T TepModHHAMWYECHaA TEMNEPATYRa K
T Tesmnepatypa (Mo LensoHio) oWz
o Maccoras Oona Hegokora WKl
Ly MorpeUHoETE HIME S AR -
v O0bEM BOIOYXE CTOPAHHA W ObIMOBOND raia (Ha eguHMLY Macckl TONNHEa) M:."r:r
Vv OfwemAsR NoToK (pacxon) it W
YOensHER o6 bemM M%ikr
W CHOpOCTE M/C
4 BRaskHocTe TOMNHEa OTHOCHTENLHD CYRONS W Ge330NeHoro Tonnvea -
X Maccopkie 0NK QEMOBROTD ra3a/Bo3gyEa Cropas|a Krikr
Ko MaccoBee O0MKM BoA0YHa CropaHiKs KEHE
¥ OB wEMHan 0onA (TRUYE
| i OfbeMEBEE 00N BO30YEa Cropania M i’
ﬁpnmuﬂanun1
171 Himwa™ = 1KIHM" = 1 MNa;
2) ¥EalaHHe® eJHHMUE RBENAKTCA obWeynoTpeSruTenes My, B cnydas DeipasmepHisx yDanHe 1A
wOHEeT NoTpeGoBaTeCA NEPECHET,
* KOPOTHO oy0eNsHAR TENNOoTaxs
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Tatbnwua 4.1-2-peueckue DyKBbI

Cumeon HaumeHoBanne Epmunua
o KoadruMeHT TennooTaaqH Briim K}
i HacTHe guddepesyqan -

Y PaaocTs -

£ OTHOCHTENEHAA NOTPEWHOCTE MAMEDEHHA -

« KoaddMuMeHT IMACCHE -

1 TeprmuHeckii kg, -

st CrengHs 0Ge330nMeaHnA -

s CreneHs 0GeccepMBanig -

y Maccosana gona Tonnwea KIVRT

{. NeTyyan 4acTe 30Nk KIRr

P MNoTHOCTE K’

o CranfapTHOE OTHNOHEHKE -

mn Macca po3gyxa cropaHis v QelMOBOTS (833 OTHOCHTENBHO MACtE TONMKES KIVRT

1 MpOOCMsHTENEHOCTE MCNETAHWA “ANK C

Tabnwua 4.1-3 — MHOBKCK!

T Cumeon HaumeHoBaHWe
A Boaoyx
Azh Jona
A5 FacnulNWBamiUKA Nap M- Boagys
B KoTan
BD MNpoayeoqHan Boaa
C C nonpaskoi
Cn INMuHKA
C ¥rhepog
Ca KanesuHi (MIBecTE)
Co Okckg yrnepoga
COs OuoecKa yrnepoaa
d Cyxoe BEWECTRO (OCHOBR)
daf Beazoneysit 1 BeapcaHsIin
oC MeineynosKuTENk
e KOHEYHOE 3HAYEHME
EC OxnawoeHHe HaBHe
Fa NeTy4an Nene (NeTydas aona)
F TonnWeo, Cropeswes TOnnHeS
Fo MNogeooxMoe TONNKED
FWw MuTatens4an ecqa
G Deirmopoi raa {raicobpazkeii NpogyeT Cropaq|s)
iG] BenwdxHa BoyTTo
g MapadTypoRankel NnapameTp
H Booopon
H.O Bona
K MapecTe (Kak goGapka)
L MoTepa
5]

rocTt
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CHmBEon HauwmeHoBaHwe
LA MoocackiBaskbll BOAOYX

T MeneHuua/gpotHneHan YyoTadoBKa

M CpegHmi

Meas MamepeHHsIiE

Min B HRAY R

M Monezxeia

M AaoT

{M] BenusnHa HeTTo

M COCTORKWE NPK CTAHAAPTHEE YCNOBHAX
o CTExHOMETPHUHECKHA

O O Kucnopon

P MoCTORHHOE JaBNEHHE

R Baacean penMH«Ha

R Manyyenne

RC HManyyeHue ¥ NUH4e

RH Bropudsen nap

S Cepa

55 EnpeickMBackMan aoga

SA Mapoacit kanopudep

SL LWnak

Sam OTEop npod

Sen OaTdme

aST CrexHi nap

Taot Boero

Tr DAKTHHECKOE {IHAYEHME)

L Henowor

L LMoy AL MOHHEIA HACOs MM WAPKYNALBOHHEIR BEHTANATOR
Wit NeTydre KoMIoHEHTEI

W CreHra

Z Mogecgusoe TENno

0 Mp 0°C

1 Mepeg, Ha axone

2 Mocne, va Bslixoge

1,1l KoMUYEcTES NPOMERYTOYHBIX NApONePErpeaaTensi
i =Tt XE Ty N ETSIE

MNpu NpUMEHEHWK HACTORLEMD CTaHOapTa OeNCTBUTENEHEl YACNOBLIE 3HAYEHMA CO-

rnacHo Tabnuue 4.2-1.
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TaGnwua 4.2.-1 —Yucnosbie 3HaYEHKA

HauwmeHoBaHmKe — CHMBON 3Ha-+_m-me EHHHHE
YOoeneHas TennoTa napoobpasoaaqda npW 25 °C L, 2442 5 ks ier
¥oeneHan TeNNoEMKOCTE napa Mexdy 25°Cun 130°C & i 1.B84 ks e K)
YOeneHan TENNOEMEOCTE BOOE Mexay 25 °C W 150 [—-I . 4.21 kO w(er K)
QC 4
Eggénan TENMOEMEOCTE BO3OYEa Mesay 25 %0 u T 1.011 kst wr K}
Y OeneHan TeNNOEMEOCTE 30N 1 NETYYER NbM me- T T .84 kst wr K}
way 25 °C 1 200 °C '
Yoen-Has TennoeMEocTE WNaKa
ONA TONOK © CYXMM LWNAKoY JaneH e T 1.0 W wr K}
ONA TONOK © MAOKMM LNAKOY O ANE HIAE M CL 1.26 ks K)
YOeneHas TENNOSMEOCTE Jobasok Meway 25 *C 1 3
200 52 b
CaCOy 0.97 AT
CalHO); 1.32 CHE
Cal 0.4 ks (xr K)
YAeneHar TennoemMkocTe Ge3IoneHoro u Geagoauore = 1.03 (1 + i)
yrna mexay 25 °C u 150 °C o ke (kr K}
TennoTecpHan cnoctbHocTe CO Heoon 12.633 MDslm”
TennoTeopHan cNocobHOCTE HEOoWOra
OMA EAMEHHOTo YTTH M. 330 A ier
ona Gypors yna M, 272 bA ek
TennoTecpHan cnocoSHOCTE BOBMD OpraHMYeckong M. 3.0 M wer
yrnepoga (10°C)

5 MNapaHTMA XapakTepuCTHUK

5.1 ¥YcnoBwA rapaHTHUK XapaKTepHUCTHK

Ons rapaHTuM xapaxTepyucTuy HeobX04WMMo NPUHWMAETL BO BHMUMAaHWE cheaywoLllume
chakTops!

- KauecTBO TONnWea (coctae, TennoTeopHaa cnocobBHocTe (NCY), wamencuae-
MOCTL, XapaKTepUCTUKA NNaBNeHWA 30Nbi) W, B ONpefenHHBIX CNYYanx, rpynna Tonnuea;

- XAPaKTepPWUCTUKW NUTATENLHOW BOAbLI W BMPLICKMBAEMOW BOALl (daBneHWe, Tem-
nepatypa);

- [DaBneHWe, TeMNepaTtypa W MacCOoBLIM pacxof NOTOKOB XONOOHOMo napa npome-
HYTOUHBLIX NaponeperpesaTanei;

- TEMNEPATYPa BO3AYXa, OTHOCHTENEHAA BNAaMHOCTE BO3AYXA, OABNEHWE BOALYXE,

NoHU¥EHHOE OJaBNeHWe HA BEIXOOE KOTNA.

8
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X.apakTepucTHEn | TepMOgUHaMYecEre CBOWMCTEA OWMCTBUTENEHLI TONLKD HA rpa-

HUUE crcTemsl (cMm. n. 8.1)

5.2 NapaHTUpOBaHHLIE XapaKTepPUCTHUKHK

MpyemMoMHbIE MCMBITAHKWA NApOreHepaTopoB CNYHWAT ONA NoOTEepHAeHWA coBnio-
OEHWA rapadHTui.

Oom#Hbl BbITe rapaHTUpOBaHbl CREaYIoWME XapaKTepucT MK

- MAKCMMANbHAA IKCNNyaTauuoHHan mowHocTe (MCR);

- [OaBnNeHue W TEMNepaTypa reHepHMPOBAHHOND CBEMEro W BTOPUMHOrO Napa;

- KNG AW NoTepy, ANy TeMnepatypa AbMOBELIX Ma308.

Kpome Toro, npedMeTomM rapadTii MoryT BeiTe:

- KNA WK NoTepK NpH 3a8aHHOM TONNKWBE W 3a0AHHBIX YACTUYHLIX Harpy3aKkax,

- COCTOSHWE napa Npu 3afaHHoM TONNWBE W 3a4aHHbIX HaCTHYHbIX HArpy3aKax;

- noTepA DaeneHWA B 4acTW BelcOKoro gaenedwa (HP) naporedepatopa W B npo-
MEXKYTOMHOM Naponeperpesatens,

- NoTepA 0aBNeHWA B NOTOKe BO3OyxXa CropaHWA W ALIMOBOMD raia B YCTAHOBMNEH-
HbIX COrMaleHnem MecTax;

- KOo3PUUMEHT W3bDBITKAa BO3ayxa (OTHOWEHWE PaKTHYECKOW W CTEXHOMETpHYE-
CKOW Macckl BO3QYyXa CropaHuA) B YCTaHOBNEHHLIX COrNalleHneM MecTax,

-  MaKCUMaNbLHBIA pacxod BNPeICKMBAEMON BOOLI B NPOMEXYTOMHOM nNaponeperpe-
Batene,

- Hegowor B NeTy4er NeW,

- SMWUCCHA ObIMOBLIX 3308,

Ecnwn cornaweHwam He anpefensqHo WHOE, To rABpaHTHK KacakTCA CTauynoHapHor

PEXNMA.

5.3 JononHUTENbHLIE U3MEPEHWA

OnA ougHKW NaporeHepaTtopHon YCTAHOBEM Takxe MOoryT DeITh MCNONL30BaHE Che-

OYHWWe NOKa3aTern .
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- [OaBMeHWe W TEMNepaTypa Bo4bl U Napa B pa3HblX MecTax;

- OaBneHWe, TEMNEPaTYPa W CKOPOCTE (PAcxol) BO3OYXa CrOPaHWA B Pa3HbiX Mec-
Tax no xody TpyBonposoaa;

- OaBneHue, TEMNEPaTypa, CKOPOCTe (packod) W COCTAE ObIMOBOMD ra3a B PasHbix

MecTax no xogy Tpybonpoeoga.

5.4 YyacTue pa3HbIX M3roTOBMTENEW B NOCTaBKe Y3NOB NaporeHe-

paTopoB

Ecnu oTOensHeI2 Yankl NAaporeHepaTopa NoCTABNAKTCA PA3HEIMU MAroTOBHTENAMM,
TO MOMYT ﬂDTpEﬁDEIElThEFI ACNONHWTENBHBIE MaMepeHMA ONA NogTEEpHOSHMA TOMS, YTO ra-

PaHTHK BRANONMHEHEL.

6 MpuHUMNWankHBIE YCNOBUA UCNBITAHUMN

6.1 MeTtoael onpegenedna KoadpuyuneHTa NONe3IHOro AeMCTBUA

TepMUYeCcKUW KNg naporeHepatopa onpefenfeTcq ¢ MCNoNb3IoBaAHWEM NDAMOro UNK
KOCBEHHOM MeToga (cm. pasnen 3).

MNpK WCNONL30BAHWKW NPAMOTNo MeTo4a peKoMeHOyeTCA Takke onpelenATe CyWecT-
BEHHLIE TENNOBLIE NOTEPH.

Pewawlee HavyeHWe ONA BLIGOpa 3TOMC MeToOa MMEenT BOIMOMKHOCTH U3MEpPEHKA.
Bonblive maccoBbie NOTOKW TONMWBA HENb3R TOMHO W3IMEDWTh, HanpuMmep, B crnydae
TEEPACIO TONAMBEA, MK Xe 3TO BO3MOMHO C O4veHb Donbwum Tpygom. B atom cnyyae B
pac4eT NPUHWMAETCA KOCBEHHBLIM MeTod, KOTOpbIW Takse NpUMeHseTCA NpW 3HaYUTEeNb-
Helx KoneDanwAx xapakTepwcTuel Tonnuea. Ecnu TouHoe wamepedwe noToka TONNMEa
BO3MO¥HO, TO, B 4ACTHOCTW [ANA ManeHbKWX NaporeHepaTopoB W3-3a NorpelHocTH npu
M3MepeHMK NOTEDW HA W3NYYEHWE W NOTERM B NWHWKA MHOMGa, B 3aBMCUMOCTH OT Chy4an,
nyywe eelbUpate NnpamMol metogd. ObBa MeToga pasnNuuYarTes TAKKEe NOTPeLHOCTEID MaMe-

FeHHA. Boerga cnegyet MCNnoneaoBaTe MEeETOO, OaK WA HaWMEeHBWYH MNOrpelWHOCTE W3-
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MEDEHNHA. HPHMEHHEMEIF‘I METOL CrnelyeT OroBopHUTE C NOEYNAaTEnNemM 11 EEEPHHCHDIDBETE B

dorosope.

6.2 Obwwe ycnoeuna

I'Iepe,u npoeedendeM NMpUeMOHHEX MCNBITAHWA ChedyeT onpedeniTe XaparTepM-
CTHEW, YCTaHOBMNEHHBIE B a.1. Ecnu YCMoBWA kCNyartauk 3Toro He NoO3BonawdT, TO Mo
ﬂpE,ﬂ,BEpHT&J’IbHDﬁ OOroe0opeHHOCTH MCNBITaHMA MOKHD NPOBOAWTE W NP gPYIMX YyCNOBK-
A C',EI,HEIHD OTENOHEHWA OCIMEHGLI BbiTh KAk MOMHO MeHblwe. B Takom cnyvae KN HYy#RHO

NepecYHTEIBATE HA TAPEHTUAHLIE YCNoBWA. [eTany NpUBOAATCA B paznene 9.

6.3 MpeaBapuTenbHbIe UCNLITAHWUA

I'Iepe,u_ OB bIMHEIMH NEHEeMOMHEIMEA MCNBITEHMAMK NOCTABWWKY HYHHD 0aTe BO3MON-
HOCTE NpoB2CTH NpeldBEapUTeleHble WCNBITAHKMA, H4TODbI npoeepHTe TOMHOCTE CPedCcTBE KW
cnocobos M2ZMEDEHMA W NPOWHCTRYRTHROBATE NEepooHan, rlpﬂEI.D,EI,HI.LI,I-"Ib_'I' WMCNEITAHWA.

Ecnu Bece YMACTHHEW COrMacHe, TO B ChiyYae EEE'}"I'IPE'-'IHDFG peayneTaTa Takoe
npegnpAemMoMHOe UCNBITaHWE MOMET BEITE NPHU3IHaHO OCHOBHEIM NPHUeMONHBIM MCNEITaHN-

2.

6.4 CocTtosHMe naporeHepaTtopa

Hy#HO MCX0AWTE U3 TOrD, YTO NaporeHepaTop paccyYuTad Takmm obpa3oMm, 4To game
npd onpedeneHHoM 3arpA3HeHdy OOCTUraTCA rapaHTHpOBaHHBIE NokazaTtend. MomMeHT
NPUEMOYHLIX MCNEITAHWA Jonwed BelTe COrNacosaHd NoMk30saTensas W noctaswmkomM. Oa-
HaKD Nocne YCTpaHeHWa HeJOCTaTKOB NPUeMOYHBIE MCNBITAHWA O0N¥HLI NPOBOOMTECA No-
cne NpoBHOW 3KCNNyaTauMu.

Ecnw naporeHepatop No YCNoBWAM NOCTABKM OCHALWEH OYMCTHLIMW YCTPOWCTBAMM
(Hanpumep, caweobOyBOYHEIMKW YCTROMCTBAMK UMK YCTPOWCTEOM ApOoDecTpyAHOW OuMCT-
KM}, TO Nepes NpUeModHbBIMU MCNBITAHWAMK 3TW DYUCTHEIE YCTPOWCTBA HYMHO NPUBECTH B

OelcTBHE.
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6.5 CTauMoOHapHBLIA peXuM

6.5.1 [JocTHXeHWe CTALMOHAPHOro pexuma

MNocKONeKY rapaHTUPOBAHHEIE NOKA3ATENW OTHOCATCA TOMNBKO K CTaUMOHADHOMY pe-
#umy, Heobxogumo obecnednTs QOCTHEHWE NAPOreHepaToOpPOM CTALMOHAPHOID PEMUMa
(COCTOAHWE NOKOA).

Bpemsa OOCTHMEHWA CTAUWOHADHOTMD PEXWMMAa OYeHE CUNBHO 3ABUCUT OT KOHCTPYK-
WK koTna. Kak npaevno, neped WCNeITAHUAMU NaporeHepaTop QoNMeH HecKonbKo OHER
HENPEPLIBHO HAXOAWUTLCA B 3KCNNYaTaLmi.

Mepen Ha4Yanom WCNBITAHKWA OoNKHA DeiTe OOCTUIHYTA yCTOWYMBOCTh. Boe ywact-
BYHOWMWE CTOPOHbLI A0MHKHEl BBITE COMNACcHL! C TEM, YTO CTALMOHADHOE COCTOAHWE OOCTMI-
HYTO.

OpHako gna onpegeneHdHbix TONOYHLIX YCTPOWCTE (Hanpumep, KaMepHLIe TOMHW C
HUOKKMM WNaKoyOaneHWwemM, TONKK C NCEBAOOKMAEHHBIM CNOEM) BPEMA OOCTHUHXEHMA CTa-

UHOHADHOD PEXUMA MOXET BeITe OYeHs NPOSONAHTENBHEIM.

6.5.2 [lpoeepka cTaUHOHAPHOrO peXuma

Bo spemMa UCNBITAHWA cnedyeT nyTem Tekylero KoHTponA ocobeHHO XapakTepHbIx
M BaXHbIX W3MEPAEMbIX BENWYUH NOATBEPHAATE, Y4TO CTALMOHAPHEIA PEXWUM NO-NpeXHEMY
coxpaHaeTca. [py NpAMOM ONpefensHdy KNg pexoMedHOyeTcA NPoBodWTe NPOMEXYTOu-

Hele 0BpaboTKK peayNsTaTos.

6.5.3 PerynvpoBaHde TONOYHOMO yCTpOWCTEA

WcneiTyeMoe TONNWBD OOMKHO BeITe B HANWYWK 3a0NaroBpeMeHHo 00 WCNBITaHWA,
Tak 4Tobbl ¥ nocTaewmka BuiNe 0OCTATOMHO BPEMEHW HA To, 4ToDLI OTperynupoBaTh TO-
noYyHoe YCTPOWCTBO W rapaHTUpOBaTh, YTO CTAUWOHAPHOE COCTOAHWE OOCTUMHYTO W NpM-

MEHWUTENEHD K TOMNMKBY.

6.6 NpoeegeHne NCNbITAHWUA

6.6.1 [poaonAUTEeNLHOCTE MCNLITAHUA
MNpW NnpaMoM MeToge NPodoMEMTENEHOCTE UCNBITAHKWA ONpeasenAeTcA TUMoOM KoTna

W TGMEK, a Takde JQoCTHAHMMBIMKW NOMPpeWHOCTAMIA M3MepeHMA.
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I'Ipu BEOCEBEHHOM METOLEe NPpoSJoTHUTENBHOCTE MCNBITAHWA Yalle BCcero onpedenAeT-

CHA HMaMepeHMAMK MeTOOOM CETEM NOTEpb © ObIMOBBIMKW Fa3amMK WK, B CNy4ae TOMok C

NnCcepdo0XHMHMEHHBIM CNoEM, ANWUTENBHOCTRID ONpedenedus noTepy B pelyneTarte 3HTalb-

MKW M HedoHora 3006,

E kadecTee yrasadui g Tabnuue 6.6-1 npyeefedsl cnefywlwye pekoMeHaal m no

NpoOoMANTENBHDCTH UCNBITaHK .

Tabnuya B.6-1 - PekoMeHOoBaHHEA NpOdoMEMTENLHOCTE WCNBITAHWA

MpaMble HoTNBITAHKWA M pOOcn#HTBNEHOCTE
YoTpoRcTea ONA TEEROONS TONNHES C DaBHOMEDHOH MOLWHOCTER CHMra- 44
HHA
He meres B 4w, no MeHslLEA
YeTROWCTEE ONA TEEDZOrs TOMNKMEA C BOIMOMHEMA LWENHYHEMKY koneGa- MEDE, O0MH NOMHER LHEN fo-
HHAMK MACCH TONNHEA (HANPKMED, TONKA © HHMHER Nogaqei Tomn|ea, PEHHA-ICN0YIANEHHA © HadYa-
TOMHA © HAKNOHHOR KONOCHUEDBOR PELUIeTEDA, PyYHBIE CHETEMBl S0N0Y0a- NEOM W OKOHYEHHER B OSHONR |
neuua)” TOM M2 TOYKE LMKMA.
G Y
TeepaoTONNMEREE YCTRORCTEA ONA Daracckl ¥ ADYTHX BROOE TEEDLOMD
TONNWBA © PAIHoH TENNOTBOPHON CNOCODHOCTRMD 2y
HugKoe ¥ razoopaiHoe TONNHES [BEMNIDYaS EOTN- Y THNHIaTOPR ) 14
SNEKTPOKOT Nkl
KocoeHHble MCNBITaKWA
Teepooe TONMNWBO 44
HeoKoe M razoobpasHoe TONNMKES [BEMIOYAR K0T YTHIWIAToORR ) 24

* ECNM YCTRORCTED GONMHO OMyCKaTeCA ONA YOANSHHA I0Mel, TO NPOSomKHTeNEHOCTED HENBITAHWA ABNAET-
CA NEpWoD BREMEHY MENTY NPOUECCaMI A0N0YAANEHHA,

6.6.2 CocToAHWe B HAYane W KOHLE MCNbITAHWA

CnegyrwMe 3HAYEHWA OONKHEl HAXOOWTECA B 4OCTATOMHOM COOTEETCTEMW B HAaYa-
Ne W B KOHUE MCNBITaHUA:

- YpOBEHL BOOB! M J3BNEHWE Napa;

- NOTOK Napa v NWTaTensHoW Bodel, 8 TAKKe No BOIMOMHOCTH YCNOBWA CHUIaHWA,

- NoTepa QABNeHWA No X040y NCEeBO0ONMMEHHOINC CNOoOA KAk Mepa cofepwaHuA
WHEPTHOro Marepuana,

- w3bbITOK BO3OYXA.

B cny4ae TONOK C KONOCHWKOBOW PELIETKOW W OCODEHHO NPW MCNONL3I0EAHWW NPA-

MOro MetToda onpejengHna kKnd 3anac Tonndea Ha pelleTEe B Hadane i 8 KOHUE MCNbTa-
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HMIA OOM#eH ObiTh oOWHaKoBLIM. KpoMe Toro, nps WCNONBACBAHWK MEXaHUMECKMX pelle-
TOE CpedHAR CHOPOCTE PpelIeTEM W BuICOTAa CNOA TONMKWed, no MEHELER Mepe, B Nepvol
NpoxXoHaeHUA 00RO 3anaca TonnNMeEa Ha pelweTie JoMEHBI BbITe OOWHaKCOEBRlI B Ha Yane W
B KOHUZ2 WCNBEITaHWA. npﬂ,ﬂﬂﬂ}KHTEanﬂﬂTb L-'ESMEFIEHI"IL-TE OoNHH BbITe BoNbLUE Henocpen-
CTBEHHDN npoaonAHUTenNbHOCTH MCNLITAHMA. PEI{DMEH,U,}‘ETCH pPEMMCTDUMpOBATE BbllWEHA-
dBaHHEIE WaMepAemMble AHaY4YeHWA Mepsed Ha4Yano W No oEOHYaHWMK MCNBITaHKFA, YTOOKI

OOCTOBEPHO PUKCUPOBATE CTALMOHAPHLIA DEXMM.

6.6.3 MWHTepBanbl CYUTLIBAHWA NOKAIAHWA

CuuThigaTe NoKazaHWa chegyeT Tak 4acTo, yTobbl NOrPeWHOCTE MHTEMPMPOBaHKA
BbINa KaKk MOMHO MeHbLLE.

3Toro MoxHO O0BWMTECA C NOMOLWEK CMCTEM ABTOMATMYECKOW PErMCTPauMy M3me-
pPREMBIX BENWYMH. Ecnu peaynbTaThl U3MepeHus (DUKCUPYIOTCA BRYYUHYH, TO Heobxoawmo
cobnNaaTe CNeayoMe MHTEPBANEl CHMTHIBAHMA NOKA3AHWIA:

M3MEpEHKMA pacxona 3 MWH;

AHANW3B OLIMOBLIX TA308 5 MUH;

M3MEepeHUs NaBNeHUA M Temnepatypsl 10 MuH;

oTbop npob 15 MKHH.

6.6.4 [onycTumbie konebaHuA

6.6.4.1 NMapoBow koTen

OBycnoeneHHele skcnnyartayueld konebadKa Maccoeoro NoToka napa (pacxoda) He
A0NHHE NpeBsIWaTs 3 % - 10 % cpefHUX 3Ha4YeHWA UCNBITAHWA (OOHAKO OHK HE OOM#HLI
BbiTe BoNbWe MaKcMManbBHOA 3KCNNyaTauWoHHOW MOoLWHOCTH), Donee TouHble nogpobHo-
CTH CMOTPM Ha pucyHKke B.6-1. MakcumaneHo gonycTumele konebadHus gaenedns npegd-
cTAeNeHw HAa pUcyHke B.6-2. TemnepaTypa ALIMOBOMG rasa AonHa HaxoAWTLCA B CTa-
UMoHapHoM pexume. KonebaHua pazHuusl Mex gy

- TemnepaTypol ObiMOBOMO ra3a Ha BbiXOOe naporeHeparopa;

- TeMnepatypor X0onofgHoW cpeikl (BOOa WNW BO3AYX) HA BXoge nocnegHero ob-
MEHHWKA;

- HE OON#HB NpeBblWaTe + 3 %.
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Ecnu npeaencHele 3Ha4YedHWa, NpencTaBneqHsie Ha pucyHkax 6.6-1 1n 6.6-2 npeebl-

WeHBl, TS YETFJI]I:'!CTEI-D MOMET OblTe HE NMPpHHATO.
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PUcyHok 6.6-1 — MakcumansHo JonycTUMele konebaHWa MacCoBOMD NOTOKA Nnapa
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PucyHok 6.6-2 — MakcumanesHo gonycTumele konebadMa gasneHna napa
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6.6.4.2 Bowunep

MpW NPUEMOYHEIX UCNBITAHWAX DoOMNepa MOMET MMETE MECTO CUTYauuA, Korga no-
ne3Has MOWHOCTE KoTNa Donble WNK MeHbLUS JHEPTMM, OTBOOUMOW B CHCTEMY OTOnne-
HWMA. C 3THMM CBA3AHO NOCTENEHHOE NOBLIWEHWE WKW CHUMEHWE CpedHel TemnepaTypsl
ropAYved Bogbl W, CNEJOBATENLHO, M3MEHEHWE cpefHel TemnepaTypel Boas B Dornepe.
MosToMy B NONEZHOM TEMNNE HYHHO YUUTLIBATE W HECTAUWOHAPHYH COCTABNAKWYW, KOTO-
PYH) MOMHO PACCYMTATE W3 BOAAHOMC 0DbemMa W Maccel koTna. OOHaKe NOCKONbKY 3TOT

pac4eT CBA3AH C NOMpeWwWHoOCTAMK, MaKCcHMansHoe WaMeHEeHWE TEMNeDATYpEl B Hac A, It

HE QOM&EH0 NpeBbilliaTe CNnedyHWero 3HaqveHHA.

V iz = 1)
093 a5 7y

At
<
¥

B K 16.6.1)
roe
V  00beM NoToKa BoObl, M3MEPEHHLIA BO BPEMA NPUEMOYHBIX KCNBITAHMA, My
Vs BonaHol ofbem Godnepa, m™;
f, CpeiHAR TEMNEPATYLa HA BXOAE KOTNA BO BPEMA WCNBITAHKA (1 = 0.5(Hs + f4)).
1:-,::
f:  CcpegHAA TEMNepaTypa Ha BLIXOOE KOTNA BO BPEMA WCNBITAHWA (1 = 0.5(ke +
tza)), ®C;
T NEPOACITHHUTENEHOCTE MCNBITAHWA, Y;
Af, MaMeHeHwe cpegHel TeMmnepaTtypsl ropaYeid Bodsl B NepUo] MCNLITaHWA
(Al = g — tna = 0.5 ((tie # fag) — (tra + T2a)), °C.
MNpwu 3TOM UHASKC A 03HAY3ET HA4Yano UCNBITaHWKA, a MHASKC E — KoHel MCNLITaHWKA.

Ecnu noebiWeHWE TeMnepaTypbl ﬁﬂﬂhU.IE: TG }"CTFI'DECTEU MOMET ObiTe HE MNEHMHATO.

6.7 MNpoune ykazaHuA

HeobxoaWmo cneguTe 3a Tem, 4Tobbl Ha CTOpoHe, 0BpaleHHOR K Boge/napy B pe-
IYNETATE HETEPMETHYHOCTH TpyBONpOBOLOE WM 3aN0PHBIX YCTPOWCTE WNW BCREACTEWE
falnacose He BO3HWKANW NOTPELIHOCTH NPK M3MEPEHWAX MaccoBoro noToka. MoaTomy He-
WCNONL3YEMbIE MMHAM HYHHO CHaGOWTE 3arnylikamd WKW, ecni 370 HEeoCYLWeCTEWMMO,

crnegyeT NPUHATE MeDBl ANA NOCTOAHHOMD KOHTROMA.
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E BpemMA MCNBITAHWA HENBL3A YOSMATL WNam. Ecnu atoro Henean wabexaTs, TO HY &~
HO onpefelniTe obbeM CNMTOW KOTENbHOW Boakl. Ecnv He oroBopeHo WHOE, TO TEMOno,
NPAHATOE KOTNOM OT CNWTOW BOOE, HY®HD HpHﬁEEHTh K None3Hod MOoWHOCTH NapoBoro
KOTnAa.

Or YOanNeHWA Caxi BO EPEMA MCNBITaHWA, eCNK BOIMOXKHD, HYHHO OTK23a3TECH.

7 WamepuTenbHblie npubopkl U cnocobbl N3MepeHnn

7.1 OBbwme nonoxeHUA

OonyckaeTcA MCNONL30BaHWE TOMLKO TaKWMX W3MepuTenbHbX npubopos wvnu wa-
MEDPMTENEHEIX NpechpazoeaTenei, NOKAIaHWA WIMNK BEIXOOHEIE IHAYEHWA KOTOPLIX MOM-
HO MepenpoBepyUTb M NpegenbHble OTENOHEHWA KOTOPBIX M3BECTHLI. K HUM OTHOCATCA!

a) namepuTencHeie Npubopsl, UMeKWre cepTUUKAT (CBMOSTENLCTEO O NOBEDKS,
BblAAHHOS COOTEETCTRYHILLMM YYpEXaeHNEM);

b) kanubpyemele NpUBopel, KOTODEIE KANWBpPOBANK NYTEM CPABHEHWA C NOBEpEH-
HEIMW MaMepUTENBHBIMK NpuBopaMK COrNacHo a), NO BO3MOMHOCTH B YCNOBWMAX WCNBITA-
HWA, NPUYEM 00 W NOCNEe MCNBITAHWA ANA NOBLIWAKWErocA 1 CHUHAKLWEroch NagneHus,

C) CTAHOAPTHEIE U3MEPUTENEHEIE NPUBOPEl € MABECTHEIMK NpedensHEIMK OTKNOHE-
HUAMM;

d) Apyrve NpUaHaHHbIE U3MEPUTENLHEIE NPUBOPL! C M3BECTHLIMK NpedenbHbIMK OT-
KNOHEHWAMMK, HCNONB30OBAHWE KOTOPLIX COMMAaCOBaHO YYaCoTBYHOLWMWMK CTOROHAMH.

He ponyckasTcd BHECEHWE B W3MEDHUTENbHbIE YCTPOWCTBA CYLWECTBEHHBIX NOCTO-
AHHBIX U3MEHEHWA BO BPEMA MCNLITAHWA.

MNokasaHua moryT ObiTe B UM POBOK MNK aHanoroeol hopMe, a pesynNsTaThl M3Me-
PEHWA PErMCTPUPYIOTCA BRYYHYKD WNK aBTOMAaTWYeCKW. B npoTokone MoneiTaHWa no oT-
OenNsHOCTW YKA3LIBAKTCA UCNONL30BAHHLIE UIMEDUTENEHEIE NPUBOPE W NpegentsHLe oT-
KMNOHEHKWA.

Ecnu pesynstarsl M3aMepeHun perncTpupynTos CHCTEMON aBTOMATHUYECKON PerucT-
pauuM, To cnedyeT BbIDOpOMHO NPOBEpPMTE NPABMNEHOCTE ODDAbOTHM W3IMEpPHTENEHLIX

CHrHanoe.
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7.2 MamepeHna gaBneHWA

Ona W3MepeHnn OaBNeHWs WCNoNbIYTCA NOAXOOALWME MAHOMETDEI MMM W3MEpU-
TensHble NpeobpazoeaTteny Aaenedns. PA3HoCTs AaBNEHWA U3MEDPRETCH N0 BOIMOMHOCTH
HENOCPEACTEEHHO W NOAXOAALWMMW  WM3MEpHUTENbHeIMK npubopamu  (Hanpumep, U-
0BpazHEIM MAHOMETPOM, MMKDOMAHOMETROM C HAKNOHHOW Tpybkon wnu gudidpepeHuu-
anbHbIM MaHomeTpom). B kadecTBe WHOMKATOPHOW MUOKOCTW CNYHAT PTyTh, BO4A WMNW
MUOKOCTH C COOTEETCTEYHOLEN NNOTHOCTEID.

[o v nocne WcneiTaHuA HeoOxoaumMo oTkanubpoBaTe MAHOMETPREl ONA NOBLILARK-
WErocA W CHWMaKWeroca faeneHua. [pyrue pekoMeHOauMi No MaMepeHus 0aBneHus

ANA BO3AyXa WNK gpyrux rasoe npueogatcsa e [1], [2] u [3].

7.3 UamepeHua Temnepatypbl

Ons uamepesua TemnepaTypsl MCNONb3YIOTCA NPEUW3IMoHHBIe NpubBopsl cOrnacHo
nepesvcnedyi a) u b) n. 7.1 (HanpumMep, PTYTHLIE TEDMOMETPL!, TEPMO3NEMEHTEl W Tep-
MOMETDE!I CONPOTUBNEHWA, NOCNEHWE B KOMOWHALKMKM C NOSX0OAWMMKA M3MEDUTENEHEIMK
CXEMaMW UNK MAMEPUTENLHLIMK Npecbpa3oBaTensamm).

Ecnu npu wameperwax & Tpybax Bonblworc AMaMeTpa B pasHelx MeCTax OAWHaKOBO-
ro CeMeHWA B OOHO W TO Xe BpeMA oNpefensdldTcA pa3sHsie TeMmnepaType!, TO cnegyeT
NpoBEpKTL, NPUEMNEeMa N TaKas pasHMua B Temnepatype. B npoTWBHOM cnydae cneay-
eT onpefennTe cpefHee 3HaJYeHwe TemnepaTtypbl NyTem WaMepeHUMa MeToaom cetkn. [na
3TOM0 Hy#HO pasfiendTe M3MepAemoe CeueHWe Ha HeKoTopOoe KONMWYEeCTBO OAMHAKOBLIX
YMACTKOB, NPM 3TOM Hy#®HO 0BecneunTs, YToDH B M3MEpPAEMbIX CEYEHMAX He Deino none-
pedYHblX W oBpaTHeIX TeveHwid. B kavecTee CpeAHEro 3HAYeHWd, KaK NpaBuno, WCNonkay-
eTcA cpefHee apuipmeTHyecKoe wamepedHbix Temnepatyp. B ocobwix cnyvasx momer
BbITe OMOBOPEHD, YTO MAMEPRETCA TAKME CKOPOCTE MNKM OWHAMMYECKMA HANOP W MCNOnNk-
3yeTCcA BaBeleHHoe cpenHee. MNockonbky BAWAHWE Pa3HWUEI B NNOTHOCTH W YOeNLHOA Te-

NNoeMECCTIA OYMeHs Mano, To MM MOXHO ﬂpEHEﬁpEHh.

7.4 Macca 1 maccoBbLIWM NOTOK

18
FOCT rocCTP55682.15-2013 CrpaHuua: 24/126

M4 GostExpert.ru


http://GostExpert.ru/gost/gost-55682.15-2013
http://GostExpert.ru
http://GostExpert.ru

MacT P 55682.15-2013

7.4.1 BasewwsaHue

Becw, ucnonb3yemMsle ANA onpefeneHya Macckl, Nepef McnoiTaHuesM cnegyert npo-
BEPWTE Ha COOTBETCTEME OEWCTBYIOLWWM NpeanucaHWaAM No Mepam M Becam.

HdedcTBUTENLHBI CREAYOWWE Npefens NOrPeLwWwHOCTH NPY NOBEpKE:

a) gecAtudHble seckl 0.5 1 HA KamOBIW KM HAMPY3KKW, HO HE MeHee OOHOW NATOW npe-
fena norpelwHoCT ANS MakcUMansHoW Harpysky. MNpegen NorpewHocTd B ABUKEeHUH pa-
BEH YOBOSHHOMY Npefeny NorpelWHoOCTA NpK NoOBEpKe;

D) BaroHHEle BecChi: 3 - 4 © HA KaXJBIA KI HarpyakK. [pegen norpellHocT B JBHKe-
HWW paeeH 1,5-kpaTHoMy npedeny NorpelwHocTH NpU NOBEDKE;

C) TpOCOBLIE BECbl NpW B3IBELUMBAHAW NONHOMC W ONOPOXMHEHHOIO pe3epeyapa:
1-27r1 Ha KaxablA KI Harpy2kM, O4HaKo He MeHee NoNoBWHLI Npedena NnorpelwHocTy ana
MAKCHMManeHOW Harpyzkw. MNpegen norpewHocTH B OBMAEHWW pased 1,5-kpaTHomy npege-
Ny NorpelwHoCTA NpY NoBEpKe.

McnoneaoBaHke KOBLIOBLIX, KOHBEWEDHBIX, ONPOKWMALIBAKWME W NPYAWHHLIX BECOB
OonycTUMO, ecnu neped W Nocne WCNBITAHWA OHW NPOBEPAKNTCA NYTEM B3BELWWBAHWA No-

dasaemblx KONMUYECTE MaTepyana NpK NpuMepHo OOWMHAKOBOW NEoOUIBECOMTENBHOCTH.

7.4.2 WamepeHws 0BbLEMHOro NoToKa

Mamepenna 00beMHOIN0 NOTOKA OCYLWECTENROTCA NOCPEACTEOM 0OBEMHOID CHETYM-
Ka, KOTOPBIA cnedyeT KanubpoBaTe Neped WCMNBITAHWEM W, B W3BECTHLIX CNy4anx, nocne
Hero. MNMocne NOpLWHEeBLIX HACOCOB OOMNYCKAETCHA MCNONL30BAHWE TONLKO MCTHHHO o0bem-
HblX CHETYMEOE (TO eCTb He pacXofoMepoe c eepTywrow). Heobxogumo cneguts 3a Tem,
4TODEl HA NPOTAMEHMK BCEro Neproga WCMbITAHWA NoOOepHMBANCA OQWHAKOBLIM yaeNk-
Hbid 0ObEM MNKW 0OQWHAKOBAA NNOTHOCTE.

OnpegeneHne oBbeMa MOMHO OCYLLECTEBNATL TAKKE C NOMOLWLK DAKoB, KOTODLIE
OBINKM HANONHEHLl W2 KANWDPOBaHHLIX COCYOOB MMM EMKOCTEW M TWATENLHO W2EMEepeHbL!
WNW NpoBepeHsl C MCNONL30BaHWeM B3BELWWEeHHOW BOdkI.

Ecnu TemnepaTtypsl #HMOKOCTH BO BPEMA WCNBITAHMA W KaNWDpOBKM paznuyanuce,
TO cnegyeT yYUThIBATE M3MEHEHWUA NNOTHOCTH HWOKOCTH M TENNOBOS paAClUUpeHWe MepHOo-
ro baxka. (Hanpuwmep, obbem cransHoro Baka npu Harpeee Ha 100 K yeenwuuneaeTtcs npw-

MepHo Ha 0.4 %).
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7.4.3 MWamepenue pacxopa

7.4.3.1 MamepeHue pacxoga c NnoMows guadpars U conen

WamepeHuwe pacxofa c NoMowel guadparm u conen pernamedtupyetca [4]. Ecnu
npy WCNONB30BAHAK NaporeHepaTopoe GONLWOW MOLWHOCTH NPeBLIUAKTCA NPaqHnLULl uc-
NoOMNL30BAHWA, YCTAHOBNEHHLIE B [4], TO HYMHO NPUMEHWUTL APYTHUE NOMNOKEHWA.

MpW MaMEpPEHMKM PACXOOA C NOMOLLEH BEIDWMBAEMBIX CYHAHILLMX YCTROWCTE HYHHO
NOWUHKUMATE BO BHUMaHHE Cnegyrlles:

MNoCKONBKY KOHTPONE PA3MEDOEB WK W3AMEPEHUE Nepen NPHeMOYHBIMK MCNLITAHWA-
MK HEBO3IMOMHBI, TO MCNbITAHWE OOMHHO BbiTh NPoBEAEHD Nepen BoiNONHEHWEM CBapoud-
HelX paboT, W pe3yneTaTel AON#HL DeITe 3apericTpMpoBaHel. Te4YeHWA Ha BXoOe perna-
MEHTUpYOTCA [4].

Ecnu vMcnonk3yTes WamepuTensHee npeobpazoeaTeny pacxoda, To nepeq Menbl-
TaHuem HeobXoauMo oNpefennTh SKCNNYaTayWoHHLIE XapakTepMCTHKN B YCNOBWUAX WCNbI-

TAHWA MKW NOCTPOWTE HELJ'II.-‘IEI'IJGEI‘G‘-IH!,HD EPWBYHD.

7.4.3.2 WamepeHue pacxofa ¢ NOMOLWbLK CKOPOCTHBIX TRYBOK
MpW MaMepeHWn pacXoda © NOMOLWbLK CKOPOCTHbIX TpyDok (rMgpoMeTpuueckue

TRYDKW UNK aHEMOMETPE! ) cnegyeT OedcTeOBaTE cornacHo (1], [2] wnu [3].

7.4.4 WamepeHwe MaccoBOro NOTOKA NbINK
Heobxogumo oroeopuTe NogxofAwmi cnocob OnA MamepeHWsA MAcCoBOro NoToka

NenE B onpegeneHHOM Ce4aeHnK.

7.4.5 OnpegeneHde NNOTHOCTH

Ona onpegengHWa MaccoBoro NoToKa NNOTHOCTE cnedyeT BpaTe M3 COOTBETCTBY -
wux Tabnuy ¢ MCNoNL30BaHKWEM NapamMeTpOoB COCTOAHMA, TO ECTh OABNEHWA U TEMNEpa-
TYpL!, 8 TaK¥e COCTaBA.

B cnyvae razoe HeonpedeneHHoOro COCTABA NMOTHOCTE ONpeaenAeTCA C NOMOLLED

nnoTHoMepa ra3a (Hanpumep, no «ByHaeHy-Wunnuury») cornacHo [5).
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7.5 TennoTBOpHana cnocobHOCTL

7.5.1 TennoTeopHaa cnocoBHOCTL TONNKBA

TennoTy cropavdna Hiz, M TENNOTEBORHYH CNOCOBHOCTE My TEBEPLOIO W MWOKOMO TO-
nnvea onpegenswoT no [6]. B cny4ase rasoe M3IBecTHOMO M HEM3IMEHHOMO COCTABa TENNoTy
CropaHdua v TeNNOTBOPHYK cNOcoBHOCTL MOMHO ONpeaenaTs NoCpeAcTEOM ra3cBoro ada-
nuaa no [7]. B cny4ae HekoTopkbix razoobpasHeix BMACE TONAWMEA (NPUPOOHLIE W paduHK-
pOBAHHLIE rA3B!) ONpedensHWe TENNOTEOPHOR CNOCOBHOCTH NOCpeacTEOM ra30B0M0 aHa-
nv3a MOXeT NPUBECTH K HETOMHOCTAM (eCnK, HanpuMep, NpK rasoBoM aHanuae He onpe-
OEeNAI0TCH HE3HAYWTENbHLIE O0NK TAXenslx yrnesojoponos). B atux cnydasx Tennorty
CropaHka W TENNOTBOPHYK CNOCOBHOCTL ONPefenAnT HENPEDLIBHD C NOMOLER PYYHOrO
kanopumeTtpa. Takke QONYyCKAeTCA MCNONL3I0BAHWE KanuBpyemelX aBTOMATUYECKKMX Kano-

PHAMaTROBR ANA onpejeneH A TennoTel CropaHiAA.

7.5.2 Ovbop npob Tonnuea

OTdop ¥ nogroToBka npob Teepgoro Tonnyvea npoecguTcs no [8]. Otbop npob xmg-
KOMo WNK razcobpazHore ToNNMea ocylwecTenAeTcA No [9). BaaTele npodel QONKHE COOT-
BETCTBOBATL CHMIAEMOMY BO BPEMSA WCNBITAHWMA TOMNMNWBY NO TWNY, COCTABY W Ka4YecTey.
3710 ocobeHHo KacaeTca Tonnuea c konebnwowumca coctasom. Mpobsl HywHO 0TOMpPaTE B

COCTage, COOTEETCTBYHOWEM TAKOBOMY Ha MNraHWMUe CHUCTeMBI.

7.5.3 TennoTta cropaH1a M oTOop Npob OCTATKOB OT CHUIaHWA

TennoTy cropaHWa OCTATHOB OT CHMMraHwdA, HeobxogumMyl ONA pacqeTa ToNouHLIX
noTepe OT HeJOXOra onpegensawT ne [6).

Y4acTeylowmmKe cToOpoHaM MoxeT DblTe COrNacoBaHdo yNpoweHHoe onpejeneque
TennoTel CropaHva Yepea cofsp#aHue Yrnepoda WnKn Yepe3 NoTepu NpW NpoKanuveaHWu.
Ecnu cnocob onpefensHua TeNNoTel CrOPAHWA HEe COrMacOoBaH, TO B KaYecTBe TennoTsl
cropaHua obliero yrnepoga NogcTaensoTcs 3Ha4YeHWa cornacHo 4.2,

OTBop npob ocTaTKOB OT CHWIAHWA OCYLLECTBNRETCA, KAk B cny4ae TBepaoro Ton-
nuea no [8]. Ecnu ocTaTKW OT CHUIAHWA BIBELUKMBADT BO BNAMHOM COCTORHUMW, TO HeobxXo-
aumo obecneduTe, 4Tobel BNaXHOCTE Npobel COOTEBETCTEOBANA CPedHen BNaMHOCTH Oc-

TaTeoe. Ecnn wamepeHne DEﬂEIH}"I-ﬂLLI,HI{CFI OCTATEOE OT CHUWIaHWA CNYXWT ONnA onpejene-
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HHA KN4 KOCBEHHLIM METOLOM, TO peKOMeEHOYETCA NPOBEPUTE YCTAHOBNEHHDE KONMYECTED

B faMEax 30noeoro banaHca.

7.6 XMMmmn4ecKkun cocTae

7.6.1 Tonnueo
Mpw HEoDX0QMMOCTH MOKHO OCYWECTENATE NEMEHTHEIA aHANKW3 TBEPAOrO WU XMUd-
koro Tonnwea no [10], [11], [12], [13] » [14], a razcobpa3adoro TONNKEa NOCPEACTEOM raao-

BOrS aHanwaa.

7.6.2 lNety4as nbinb 1 30na

Ons netyyqed NbINKY ¥ WNAKa NPA KOCBEHHOM ONpeqensHuK Kng Ons pacyeta noteps
HeobxoduMMO BCerna onpefendaTe Hefowor. HywHO cornaccoBaTe MeToq onpefseneHuA.
3710 ocobeHHo KacaeTca obwerc yrnepoda B 20Me TONOK C NCEBOOOMMKEHHLIM CNOEM,
NOCKOMNLKY BLICOTA TEMNEpPaTYPEl MCNBITAHWA RABNAETCA CcyllecTBeHHbIM hakTopom. CooT-

BETCTBYHILWAA wHpopmMauma cogepxmtca s [13] w [14].

7.6.3 [ObiMmoBoW ras

CocTae ObIMOBOrC rasa OnpegendasTcA © NOMOWBK NpUBOpoE ANA XMMWYECKOro,
(PUINKO-XUMUMECKOTD MNK YKUCTO DMIMYECKDI0 AHANKW2a HEeNpPEePLIBHOMD WKW Nepuoduye-
ckoro gedctewa. MpuBopel gom#Hbl BbITe paccuMTaHe Takum obpaszom, 4Tobel oBnacTe
PACCEAHMA MAMEDAEMbLIX BENWYUH C YYETOM CTATMCTMYECKOW aocToBepHocTH 95 % cooT-

BETCTEOBaNA CNEAYHLWHM 3HIYMEHWAM.

Ouokcug yrnepona: + 0,2 % nyHkTa

Kucnopon: + 0,15 % nyHkTa

ObbemHan KOHUEHTpaUWsA okcwaa yrnepoga: + 1 % KOHeuwHOro 3HaYeHMA OWanaso-
Ha M3MEPEHWA, HO He MeHble + 0,01 % nyHkTa.

Mpy WCnonb30BaHWWM ABTOMATUMECKMX MA30aHANW3ATOPOB ChegyeT NpoBepuThL Yo-
TAHOBKY HYNEBOW TOMKWM, NPOBEEHHYD Nepe HAa4YanomMm UCNLITaHWA, U YYBCTEUTENLHOCTL

Nocne UCNBITAHWA (HanpuMep, NyTem Nogadv CPaBHUTENEHSIX Fa30Be).
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Mpu uameperuu CO, npubopamK AN XMMHYECKOTO aHanM3a HYMHO NPUHUMAaTL BO
BHUMAaHWE, YTo cogep#adne COz v SO: MaMepAeTed OTHOCUTENLHO CYXOro AbIMOBOTO ra-
3a.

Temnepatypa OKpYy®AawLWen cpeisl B ofnacTu HEMepHTENBHOMD 4aT4HYMEa J0MNHHS

OBITE NOCTOAHHOW. Ha namepeHWa METOOOM CETKW pacnpocTpaHsaeTca 7.3,

7.7 AneKkTpuyecKana MOLWHOCTb

MOWHOETE, NoTpebnAemMan aNeKTPU4ECKMMW NPUBOAaMK, ONpefenAeTcA ¢ NoMo-
Wb KOHTRONBHBIX CHETUMKOB WK NYTEM M3MEPEHWA MOLWHOCTIA METOOOM OBYX WNK Tpex
BATTMETPOB. [NA onpefeneHWs OTAABAEMOR MOLHOCTH NOCTABLWK Q0MMEH NpegocTa-

EWTb NOE23aTENH MOWHOCTH MOTODOE.

8 JHepreTH4eckuin DanaHc M TEPMUHYECKHMH KNG,

8.1 JHepreTHyecknini BanaHc U rpaHMLUa CUCTEMbI

8.1.1 ObBuwMe nonoxeHWA

BasHedwKnm yocnoeyiem ana pacueta Koad@UUMeHTa NoNe3qoro JeRcTEBUA ABNAET-
CA YCTAHOBNEHWE MPaHWUUB! CMCTEMEI, A0 KOTOPOW PacnpoCTPaHAETCA 3HepreTuyeckui ba-
naHc naporeHeparopa.

EBo-nepewix, rpaHiua cUCTEMBI ANA KONWYECTEBA TENnNoTel A0MEHA NepeKpuiBaTeCH
rpaHuleld NocTaexu NaporeHepartopa, BO-BTOPLIX, 3HEpPreTUYeckue NoTOKM, BawHbe ONS
onpegeneHls KN, AoM#Hbl BbiTe 0AHO3HAYHO MaMepuMbiMK. Ecnn Ha rpaHMue CUCTEMBI B
COCTOAHMK NOCTABKK HEBO3MOKHEI DE3yNpeYHbe UAMEDEHWA, TO B8 MOMHO 33HOBO yCTa-
HOBWTE B COOTEBETCTBMM C TpeboBaHWAMMW NO OOrOBODEHHOCTH MEeXOy WIroTOBUTENEM M
nokynatenem. MNpK 3ToM B ONpegenedHelx chy4anx MoxeT noTpeboeatecA nepecyeT oT-

OeNeHbIX M3MEPEHHBIX BEMWYKMH HA YCNOBKWA MPaHKWUBR NOCTaBEK.

8.1.2 CranpaptHan cucTema
3Ta cMCTeEMa OXBATHIBAET BCH NAPOBCAAHYHD CHCTEMY C LMPKYNALMOHHEIMK HACO-

CAMW, TOMKOW, BKNOYaA OpobMNbHYI0 YCTAHOBKY (4ANA NbINeyronbHbIX TONOK), UMPKYNALK-
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OHHBIA BEHTUAATOPD ObIMOBOrO ra3sa, YCTPOWCTBO BO3BPATA NeTyyed NbINM KU NapoBoi Ka-
nopudpep. B aty crcTemMy He BXOOAT raso- WNW MazyTonoforpeBartes, NeNeynoBUTENb,
BEHTUNATOP NPUTOMHOMD BO3OYXAa W AsMOCOC. 3Ta cMCTemMa AoniHa DelTe NonomeHa B
OCHOBY NPHMEMOYHEIX WUCNLITAHWA B HOpMAansHoM cnydvae. Ecnv npu atol onpefeneHHoW
rpaHuLEe cUCTeMBl NPOUCXOAWT BO3BPAT NeTy4Yel NBINKW, To Nocne onpegeneqHns Nogeoam-
MbiX ¥ OTBOAWMBIX TENNOBbIX NOTOKOB cnefoeano Bbl YY4WTEIBATE 3HTANLMNWAHLIA NOTOK
neTyden NeNd Nepeg nNeNeynoevTeNeM B Ka4eCcTBe TENNOBOW NOTEPH, 8 3HTANBNUHHBIA
NOTOK BO3BDATHOW 30MNLl B KaYeCcTEe NoABOOMMOro Tenna. 3ToT cnocob, XoTA W ABNAETCH
hopMansHO NPaBUNbHLIM, HO HECKONLKO NPOTUBOPEYWUT 3ApaBoMy cMmbicny. MNockonsky
Temnepartypa BO3BPATHOW 30Nkl 0MEHb MAnNo OTNWYAETCA OT TEMNEepaTypLl ALIMOBOIO ra-
33, pekoMeHOyeTCA NPUHWMATE, YTO BO3BPATHAR NeTy4yas NbNb OCaXgaeTcA nepeg Nel-
neynoeuTenem (To ecTb elle B rpaHWLax cHCcTeMel), Tak YTO BO3BPAaT BCErna ocyLWecTs-
NAETCH B rpaHuuax cuctemsl. Ecnu Takoe gonyweHwe HEBOIMOMHO, TO NbUNeynoBuTeNb
Oon#eH DBITh BKNIOYEH B rpaHMyy cucTemel (cm. 8.1.3.4).

Ha puvcyHke 8.1-1 nokasada gwarpamma naporeHepartopa, Ha KOTOpYK HaHeceHa
rpaHKLAa CUCTEMbB! CO BCEMW NOABOAMMEIMU M OTBOAMMLIMK MACCOBLIMK W TENNOBLIMK NO-
TOKAMMK, KOTOpLIE ONpefeneHsl Ha OCHOBAHWWA 3HAYEeHWH, U3MEDPEHHLIX BO BDEMSA MCNLITA-

HA.

8.1.3 [pyrve cucTeMsl

8.1.3.1 ObBwwe nonoxeHWA

Mo NpakTuyeckusm coobpaxeHnam MoxeT BelTe uenecoobpazHo NONOKKUTE B OCHOBY
oONpefeneHns 3HepreTu4eckoro Banadca gpyrve rpadHuusl, Hewenu onucadet 8 8§12, Ec-
N4 UCNONL3YETCH 3Ta BO3MOXHOCTL, TO B NDOM ChyYas HY¥HO YCTAHOBWTL, KAKWE Nog-
BOOMMEIE W OTBOAWMMEIE TENMNOBLIE NOTOKW OOMMHE DbiTh YYTEHLl B OONOMNHEHWE K NOTO-
Kam, npyeedeHHsM B 8.3,

HekoTopblie BO3MOMHLIE ANLTEPHATHELI MPEHKWLE CUCTEMEI NpyBedeHbl HHMHE.

8.1.3.2 Cucrema bez napoeoro kanopudepa

Maposeoii xanopughep Haxodumea 3a gpaduyeld cucmemsi, coomeaemcmeyrowed
banavcosold cbnacmu, Komopana npednucada uUHCMpykuued no ucnsimaduam ASTM.

Ecnu napoeol kanopudep oborpeBaeTcs NOCTOPOHHMM NAPOM, TO MOLUHOCTE
BEKNKOYABTCA B 3HEPreTUYeckui BanaHc TONbKO KOCBEHHO, NOCKONbKY 3HTANLNMWHBIA No-
TOK BO3Oyxa cropaHusa npubasnaeTca K MOWHOCTH naposoro kanopudepa. Ecnn naposoi
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Hanﬂpu{pep, HanpoTHe, DEDF:]JEBEETCH CcoBCTBEHHEIM NapoM. TO MOWHOCTh MnapoBsora Ka-

nopudiepa HyxHO NprbaeKTL K NnonesHomy Tenny (cm. B.3.1).

8.1.3.3 CucTema c BEHTHNATOPOM NPUTOYHOrO BO34yXa

Ecnyv BeHTUNATOP NPUTOYMHONO BO3OYXa HAXOOWTCA B rpaHMLAaxX CUCTEMB, TO WaMe-
peHWe NOTOKOB ropAYerc Bo2gyxa He TpebyeTcA, XOTA MOWHOCTL HA BanNy BeHTUNATOpa
NPUTOMHONS BO3AYXA ACNMHAE DBITE YUTeHa (cM. pucyHOK B.1-1, WTPUXNYHKTUPHAA MpaHu-
ua). 3Ty cHcTeMy uenecoobpa3Ho UCNONL30BaTE, 8CNW MEXOY BEHTUNATODOM NPMTOMHO-
ro BO3AYXa W BOAOYXONOQOTrpeBaTenemM oTCYTCTBYET NoOAXoASWes WIMepUTENEHOE Ceve-

HHWE, Ny ecnu |‘JEIEDTE B2OEeTCA C BOZBPaTOM NopAYero eo3ayxa.

8.1.3.4 CucTema c NbINEYNOBMTENEM UMK C NbINEYNOBUTENEM M AbIMOCOCOM

3TY CHUCTEMY HYHKHO MCNONB30BATE, BCNW B ObIMOX04e Nepen NelNeynoBMTensam 1Nk
BNAOTE A0 ABIMOCOCA HEMNb3A HARTH NOOXOAALLYID WAMEDPWUTENLHYH NNOCKOCTE ONA ObiMO-
BOrD rasa. B aTux cNy4anx B KauecTee A0NONHUTENLHBIX SHEPTWIA A0BaBNAKTCA 3NEKTpK-
YECKaA MOLWHOCTE 3nekTpoduneTpa (FPoc) M NoTepk Tenna Neineynosutens (Goc), MM
MOLUHOCTE Ha Bany geiMococa (Ps). Ecnu HeT 0BLWenpHHATEIX ONBITHLX 0aHHBIX, TO BLICO-
Ta IHEPMMA NbINeynoBWTENA O0NMHA ObiTe OTOBOPEHA Neped WCnbiTadHkWem. [pW Takom
[paHnLE CHCTEMB! MAMEDEHHAR TEMNEpaTypa AbIMOBOIO rasa Aon#Ha GelTe NepecudTaHa

Hd rpaHKUY CACTeMB!, NONOMEHHYHY B OCHOBY rapaHTHPOBaHHBIX NapamMeTpoe.

8.1.3.5 Cuctema c ocaxaeHHem Bbinapa y ApoBUNEHOW YCTAHOBKK

Mpu Wcnone3oeaHM BypeIX YINed, KOTODEIE MMEKT OTHOCHTENLHO BLICOKYH) BNAM-
HOCTb, NPH M3BECTHLIX YCNOBWAX MOMET noTpeboBaTech oCawgeHwe Buinapa y gpobune-
HOW YCTAHOBKMW, TO CTh BOAAHOW nap, obpa3sosaBlMIUCA B NPOLUECCE UIMENBYEHWA W CyLU-
KW, TONBKO 4acTHYHO NOAAETCA B naporeHepatop. B atom cnyvae yCcTpOWUCTEO OCaMOSHWA
BhiNapa OOM#HO DbiTh BKNKYEHD B CUCTeMY. TO ¥e camMoe KacaeTcs BO3BpaTta AbIMOBOro
ra3a W3 KOHUA KOTNa, To eCcTk MecTo oTDopa ToMe OO0MKHO HAXOOWTLCA B PAHMUAX CUC-
TEMBl (CM. pUcyHoK 8.1-3). ECNK 3TO HEBO3MOXKHO, TO NP W3BECTHLIX YCNOBWAX cnegyer
npefeapuMTensHO OrOBOPWTE HeobOX0oQuMbe KOPPEKTWDOBKW Neped ycTAaHOBMNEHWEeM rpa-
HUUbI CHCTEMEL. MNpKW OCaMOeHWW BhiNapa NOTOK ObIMOBOrO rasa nocTynaeT e Tpyby ons
OTEOOA BRINApA B KAYECTBE «4ONCNHMTENLHOW noTepus (oM. B.3.3.5). Moatomy cneayer

MIMEDATE Takse COCTab, MaCCOBLIA NOTOK M COOEDMAHWE NbINKY B OEIMOBLIX ra3ax.
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8.1.3.6 Cucrema B cny4ae MHTErPUMPOBaHHLIX YCTAHOBOK AnA obeccepuBaHMA
M yOAaneHWA OKCHMOOB a30Ta 13 ObiMOBbLIX razos (DeNOx)

Ecnu mexgy Bo3ayxonodorpesarenes W NaporeHepaTopoM B ALIMOBOM W/HNK BO3-
OYWHOM TPaKTe HaxXoO4ATCA YacTW YCTAHOBKW obeccepvBaHWA AbIMOBOrO rasa wnu ycra-
HOBKM yOaneHus okcuaoe aszota no TexHonormk DeNOx, To obbiYHBIA 3HepreTUyYeckuid
BanaHc ¢ BKNKOYEHWEM BO3AYXONOA0IPesaTenA HepoamoneH. [oaToMy rpaHMUa CHCTEMEI
ANA 3TOro naporeHeparTopa QokHa onpejenAaThcd TONBKO Kak NPOoNoXeHHaa No Tpakram
ropAYero Bo3Oyxa W TPakTam ropAqvero AkiMa. B 3ToM cnyyae pacyeT WNKW rapadTHAa kng
HEBOZMOMHGI, NO3TOMY rApaHTHA JOMKHA OrPpaHWYKBATECA TEMNEPaTYPON OLIMOBOMD rasa

Ha BbIX00e W3 NaporeHeparopa Npy oroBopeHHoOW MOWHOCTH NaporeHepaTopa.

8.1.3.7 Ocobble cny4amu

Ons onpefeneHHeX NaporeHepaTopoe MoryT BeiTe uenecoobpasdbl Opyrde rpaHu-
Ubl CHMCTEME], NOMMMO NPUBELEeHHBIX Beiwe. [pU NpefocTaBNeHWW rapaHTMA B 4OroBope
NOCTABKK OOMHHE! ObiTe YCTAHOBMNEHL! FPAHWUEI CUCTEMBI M 38KNKYEHE! COMMaweHua ob
M3IMEPEHWAX UMW pacuyeTax NOABOOWMMbIX W OTBOOWMEIX TEMMNOBLIX NOTOKOB, KOTODLIE He

BKIMHIYEHL! B HACTOALWMWA CTaHgapT.
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Cm. Tabnuyy 8.1-1

PucyHok 8.1-1 — warpaMma naporeHeparopa ¢ NogsoauMeIMKA ¥ OTEOOMMBIMKM TENNOBEI-

MW W MACCOBLIMK NOTOKAMM (CTAHOADTHAA CHUCTEME)
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Tabnwuya 8.1-1 — Hymepaywa Ha pucyHke 8.1-1

NO3MLKS HaumeHoBaH e noawuma | HaumeHopaH«de

1 BrpsickMBasman Boga (i, M. | 22 Napoeol kanopudep

2 ChanaxnsHmne Hacooa | E_J ] 23 NocToponnmni nap

] Lppey NALUHOHHEIR Haooo | Pl 24 Boaspat ropaqdero Boanyxa

4 YoaneHue wnasa (i, M) 25 KonaencaT (M.l

5 BHELWHEE DXNaKIeHHe ”_3-. | 26 MNpHTOYHEIR BEHTHNATOE [ Peo)

& Pacnenseaniwmii nap (# R ) a7 Nap (#t 0 )

7 Maayt, raa (it H R, ) 28 Oemococ (Fg)

B Yrone (M, H ., .0 ) 29 MoTepK © NETy42A NelMEo | I.‘J‘J )

9 MOWHOCTE MENLHULE W BEHTHRNAToRa (B, | 30 MuineynosuTens | QH P

10 MensHuya N MNoTeps C BeINYCKHEIM OKECHOOM YTNEpoaa
(e )

11 AononHATenNsHad ToNKa MeNbHWMULl (mMa- | 32 LMpEYNALUMOHHER HACOE OLIMOBOID rasa

ayT, ras} (0, ) (Pt

12 MoTepu oT wnaxa [f_}x. i 33 E!.Dﬂ.':lgr'k, NoOCACKHIBASMEBIN  YEpE3 M-
NROTHOCTKA { 0, L h, )

13 XONoOHLH BO3OYE MENEHWLLE 34 ﬁp-c:-que INEETOUYECKNE MOLWHOCTH P

14 Bropudbin Boadyx 35 Mutatensuans soga (s, h_ )

14a Tennsii BOIOYN MENEHHLE 36 I'Ip-c:-r.mmy‘r-;:-quun naponeperpesaTent |,
BROA, | 00 P )

BE M # a7 I'Ip-c:-r.mmy‘r-:-quuu naponeperpesatent I,

B0, {0 )

16 Mw 38 MoTepr Ha HANYYEHWME ¥ NOTEEH B NAHKK

17 CoBCTBEHHBIA nap 39 BnpeickvBaeMan Bo0a. NpOMERYTOYHE A
naponeperpesarens Il { i, 0

18 Mw 40 E!npucmnacmaﬂ BOOA, NPOMERYTOUYHEIR
naponeperpesatens | (e, S, )

18a !_3' 41 panMUa CTAHZADTHON CHETEMEI

19 Emn'_..r:-:ﬂnn,qmrpnaamnb 42 ﬁp-c:-mcmy‘r-:-quuh naponeperpesatens |,
BEIXO0 (#7000 gy o )

20 Emﬂ;:laT METYLEN NibinKn 43 ﬁp&mnmy‘rﬂquuh naponeperpesaTens |,
BEIXOA {100 e )

21 Pafounia soagyx k (1, ) 44 Map ewicokoro gasnedda { &1, 0

28

FOCT rocCTP55682.15-2013 Crpanuua: 34/126

EH][id GostExpert.ru


http://GostExpert.ru/gost/gost-55682.15-2013
http://GostExpert.ru
http://GostExpert.ru

MacT P 55682.15-2013

I
9 101112 14
MNoa. | HavMedoaavue Moa. | HavMeHoBAMKE
1 BTOpWYHER BOIOYX 12 MNocTopoHKHKWA nap
2 Tenneit Bo3ays MENEHALEI 13 Demococ (Ps)
3 XoMoOHEA BOA0YY MENBHWL 14 MoTepd © NeTYYeR MMk
4 MpaHMLa CHCTEMEI 15 Pafiouuit Boagyx k { i, )
3 Boagyxonodorpesartens 16 MeineynoBUTENE iﬁ',... ) Fm )
& BoampaT neTy4ed nein 17 MoTeps © BLINYCKHLIM OKCHOOM yrRepoga (i, )
7 CoBCTBEHHMBIA Nap 18 LMpyNAUMOHHEIA HACOC OLMOBONS rasa { Pug)
8 Mapoacih kanopudep 20 Boanyx, NoOOCACLIBAEMBIR  YEpE3  HENNOTHOCTH
(0

g Koupeucar (fgaz 21 MpoHue INEETRHHECKHE BMOWHOCTH (F)
10 MpUTodMBIEA BEETMANATOR {Peql a2 Wi
11 Map {,u]“ __‘fﬁ u | 23 W

rocTt

PucyHok 8.1-2 — Cuctema Bea napoeoro kanopudepa
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Mo3MLKR HavseHooanue No3RLAA Hanmerosanwe
! BrewHas oxnamgeswe fl!j_., } 8 OTxoasitmi Bunapa
2 Pacneuinveawwnid nap (m,, R, ) 9 MoTepw aT Whaka {Q_U )
3 Maayt. raa (mr,  H , .0, 10 MpanuUa CHCTEME
! Yrone (i H ko) i1 Moponsa AnA phinapa
5 Oeissos0li ras 12 BropudHsii Bosgys
MOWHOCTE MENBHALE W BEHTIANATORA (Pu) 13 MopAdYri raa
MensHHL B
PucyHok 8.1-3 — CHCTEMa C OCaROeHWEM BhINaPpa
30
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8.2 McxogHana Temnepartypa

Ona pacyeTa NoOJeoaUMON W OTEBOOMMOW IHEDMMK HEODXOAWMO YCTAHOBKUTE HYNEBOH
ypoBeHb. MNoCKONEKY 38BMCUMOCTE OT OABNEHUA SHTANENWA MACCOBLIX NOTOKOE Ha CTOpO-
HE ObIMOBOMO rasa NpW CyLLeCTBYKWKWXY Ha NPaKTUKE QaBNeHWAX OYeHbL MAana, 1o 3fech
OOCTATOMHO YCTAHOBWTE TemnepaTypy. MNpH NpremModHslX UCNBTaHWAX cnegyeTt eubupaTs
WCXOOHYD Temnepatypy = 25 °C; moryT ObiTe OrOBOpEHEl M ApYrHe TeMNepaTypel, 04Ha-
KO B TAKWX CNy4anx Heobxoowmo nepecunTaTs TENNOTBOPHYH cnocobHocTs/TennoTty cro-

paHWA No ypasHeHwo (B.2-1):

Hingye = My +| (1= ¥ agn = 1120 ) Crar + # AodCpad = Hied Cplod * FH2OCW ~ HI20FCRST |li, -25°C) (8.2-1N]
Hige =Hiay + | 1= 7 asm — F1020 | Srast + Haod€pad — HGocPptiod * THIOCW = HH20FCW Jit, ~25°C) (8.2-1G)
roe

My TennoTeopHas cnocoBHOCTE Npu 25 °C;
My  TennoTeopHas cnocobHOCTE NP BeIDpaHHOW MCXOOHOW TemnepaTtype, |
Mz, Tennota cropadua npu 25 °C;

HrG_.r TENNOTa CropadvAa npM Bh}ﬁpEHHGFI MCXOOHOR TeMnepaTtype, f.

nﬂEHﬂJ’IhK}f OWanaaoH MCXOOHBX TeEMNepaTyp JOBONBHO V30K, TO ANA HHTEF[}HJ"II:HGFI

YOENEHOW TEennoemykocTd npu 25 °C MOMHO WCNONL30BATh ClNedyowKe 3H3YeHWA

(kL (kr K)):
Eona: O =419
Map: C.er = 1,86
Cyxon Bo3gyx: Coag = 1,005
Cyx0l ObIMOBOW raz. Comad = 1.0
KameHHbIA yronk: Craat = {1+ 0,95 ¥Y\,:)0,877
BypbiA yrones: Crast = 1.7
MaayT S: cr = 1,7
MeTaH: Cr =22

MNMockoneky kNg KOTNa (CcornacHo 8.4) 3aBWCHT OT BRIDPAHHOW WCXOOHOW Temnepa-
Typhl, TO TeMneparypa, oTnu4Has oT 25 °C, gomwHa ObITe yCTAHOBNEHA 00 BbA3YM ra-

PAHTHA WIroTOBWTENEM NaporeHepaTopa. 'D,ElHEI.I{D CNedyeT YhazaTe Ha TO, 4TO MCXOOHaA
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TEMMNEpATypa YCTAHABNMBART TONbKD NPOM3BONBHO BLIBPAHHLIR HYNEBOW YPOBEHb, KOTO-

PEIA HE UMEeeT HW4ero obLLEero ¢ TEMNEPATYPOR OKPYXaKOWeR cpegsbl.

8.3 NopgsoavMble M OTEOQWMbIE TENMOBLIE NOTOKU W noTep Ten-

na

8.3.1 [lonezHan TeENNONPOUIBOOWTENLHOCTL

8.3.1.1 MaporexnepaTtop
MNoneaHas TENNONPOW3BOAMTENLHOCTE, (), . 3T0 06lWAA TeNnoTa, KOTopas nepeaa-
eTCA B NaporeHepaTtope sofe WWNK napy. JHTaNLNWA NPoayBoYHOW Bodkl NpubaenaeTcA

K MONE3H0W TENNONPOWIBOAWTENLHOCTH, CNK HE OroBOPEHO WHOE. 3TO 3apaeTcA Ypag-

HeHuem (8.3-1):

O =gy kT — hew |+ mss Uhpw — Bgs b+ mpgm Uiz = A 1+ apn Uepims — sy ) (8.3-1)
+ Mg Urramez — fgam )+ Mg (hprmz —Asar M+ #an Uhap - fpw )+ sy (hsy - 4))

roe,
¥t — Maccobblit NOTOK CREXEand: napa;
|

By ) = MaccoBeli NOTOK Napa Ha BX00e NpoMEeRyTOYHONS naponeperpesatend | und ll;

Hi .. ~ Maccoesit NOTOK BNPLICKMEISMON BOOL AN8 OXNaOUTENA COEXEro napa;

L L, = Maccopmii NOTOK BNPRICKHBASMON BOOR ANA NAPOOXNAgHMTENS NEPOMERYTOYHO-
re naponeperpesatena | wn ll;

i, ~ Maccoasli noToK NPoOYEcHHCR BOOL, YCPeOHEHHEIR 33 NepUOD MCNETAHKMA,

Fiep ~ AHTANENHA NWTATENEHON BOOR

Frzr = JHTankeNHA CRSKErD Napa;

iz — JHTaNLNKA BNPRICKABASMON BOOLI NEREI OXNaOMTENEM CREXENS napa;

Fac = JHTANENHA NPOSYBOHHOR BOOE,

Famz, Nane — JHTANENKA Napa NEoMeXyToYHors naponeparpesatend | unm |l Ha seixone;

Fraens, Nevns — JHTAnENKA Napa NEoMeRyToYHors naponeperpesatend | wnum |l ma sxoge;

Frzqe. Pequ — BHTANENKA BNPLCEMBAEMOR BOOLl ONA NAPOCXIAGUTENS NPOMERYTOUHOM na-
poneperpeeatens | uma ll;

i = Maccoaeii noTok Nnapoeoro kancpudepa,

Fizs, = JHTansN«A 8006 NApoBOro Kanopudepa, Noas0aKMas OT BHYTDEHHEND WMCTOY-
HKKA Ha MEaHULE CHOTEME,

Pz = JHTaneENHA CODCTREHHOMD Napa Ha BX00e Napoecrd Kanapypepa;

Frons = JHTANLNWA CNMBAEMOTO KOHOEHCATA HA BRIXOOE NApoaoro kanopudepa B cny-
yae cobCTREHHOMD napa;

H — JHTaNENHA Ha BXOOE CHOTEME BRICOKOTD JABMEHWA WM CHCTEMED NPOBMENY-
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TOMHOMD NapgoneperpeBaTend, B JaBHCHMOCTH OT TOMD, W3 KakoH CHCTEME! OTOMH-

paeTed cobBcTEEHHBIR Nap 4NA Napgoeoro kanopidapa;

h = hrw ANA NeperpaeTort Napa M3 CUCTEMbB BRICOKON JaBnNeHKA,
h = hawn ANA NEPerpeToro Napa ua cMCTeMel NPOMEXYTOMHOND Naponeperpesartens |;
h = hawe: ONA NEperpeToro napa U3 CUCTEMbI NPOMEXYTOMHOO naponeperpesarens |l
MoTok napa NpoMeXyTOMHOMD neperpega onpedenaAeTcd W3 IHepreTUYeCckoro Ba-
naHca W Banadca MaccoBbix NOTOKOB T'_I,l'FFEHHbl.
Ecnu naposoi kanopudiep HaX0aUTCA B rpaHULax cHoTeMs! (CMOTPK puc. B.1-1), To
hsa = Rsaz (8.3-2)

Ecnu napoeod kanopwdep HaxoOWTCA BHE MpaHKY CUCTEMEl (CM. pUCyHOK 8.1-2), To
hsa = hsaz (8.3-3)

Ecnu napoeoi kanopudrep oforpeeaeTca NOCTOPOHHMM Napom, TO cnpaBeanueo
YpaeHeHue (8.3-18).

Ecnu BMeCcTO MaBCCOBOMD NOTOKA CEEMEro napa fr"?x_. MAMEDADT MACCOBLIA NOTOK M-

TaTeENLHOW BOALl n’rl. TO I'IEFFBI:-II.-TIl MNapameTp onpefenaeTcqd M3 Cnedyerd OTHOWEHKWA.

W'
Wy =gy, =1,

&CNY MacCcOoBLIA NOTOK NWUTATENBHOW BOAbL! ., W3MEPASTCA NOCNe W3MEepUTENLHOW Jua-

thparMesl ana ., (8.3-4a)

Mgy =My, — My, +H1,

H3MepAeTCA 00 MAMEDUTENEHOW gunadiparmel AnNA mi ., (8.3-4b)

Mamepedws pacxona cornacHo nn. 7.4.3.7 Npy M3MEpeHWH MACCOBLIX NOTOKOB

BMNPEICKMBAEMOA BOOR YACTO NPWEBOOAT K HeJOCTATOMHLIM pe3ynbTaTam, TAK Kak gua-

hparMsl M CONNA HENB3A PACCYMMTATE ANA YCNOBMA NPHUEMOYHOND MCNBITaHWA. B Takux

CNyYaAx H'F_l MOMHC OnpedeniTe Yepea sHepreTUdeckde BanaHcel W MaccoBble HGanaHcw

0N NapooxnaguTensai, ecnn TEMNEPaTYPbLl M AaBNeHWA Nepen |\ Nocne NapooxnaguTens

NCNHOCTEHY WCNAPMNWMCE, TO

s = trgry Uhgyr — harz Mlhgra - ks (8.3.5)
33
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KA

s = gy Uhsry = btz Mlhsrs = fg) (8.3-8]

roe
Wi, - MacCOBbIA NOTOK BNPLICKMBAEMOA BOOL B NapooxnaguTene:
hsr:  — 3HTaNLNKA Napa nepeg NapooxnaguTensam;
heray — 3HTaNLNWA Napa Nocne NapooxnaavTens;

~ MaccOoBLIA NOTOK Napa nepeg napooxnaguTenam;

i

Tl

H-JN“ - MaccoBLIA NOTOK Napa nocne NapooxnNafuTena.

Ecnu notok napa NpoMexyTOMHORD Naponeperpesateld WaMepRaeTCH He COMacHo
T.4.31, TO ero MOXHO onpefendTe W3 NOTOKE NeperpeToro napa 3a Bel4eToM MAaMEeDEHHBIX
MMK PACCYMMTAHHBIX MABCCOBLIX NOTOKOER oTOMpasmoro napa ansA I'I[J,ElﬂrpE!EElTEﬂEIFE BEICOKO-
re DaeneHKA, a Takke pacCHMTaHHBIX, MAMEDEHHBIX MNK OLUEHOMHBIX NOTOKOE Ha YNNoTHE-

HWK Bana T}fpﬁHHH BLICOKOMD JaBneHKWA.

8.3.1.2 Bownep

Nns Bownepa cnpasegnueo:

Oy =m [y = By (8.3-7)

rae

(), - CTauMoHapHoe NoneaHoe Tenno;

i — MACCOBLIA NOTOK MOpAYeA BOALI;

h; ~ 3HTaneNWA NpW cpegHed TeMNepaType Ha Bxode [;;

hs ~ 3HTaNLNWA NPpY CpeHeld TeMNepaType Ha Beixoae .

Ecnu Bo BpemMa NPUEMOYHOTD UCNBITAHKA HA BoANepe MEeHAETCA CpedHAR TemMnepa-
Typa Bodbi, TO HAPA4Y CO CTAUWMOHAPHBIM NOMNE3HBIM TENNOM HYHHO YyYWTLIBATL M HECTa-

LUHOHADHYK cocTaBnAlwyo. OHa paeHa:

Oy = Ou (14 /)= Ona Ky (8:3:8)
npu
S WS A (8.3-9)
.F.( g =y I
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roe
Ky - NONPasovHbLIA Ko3gOUUKUeHT ANA HECTAUMOHaPHOW COCTABNAKLLEN Nones-

HOMo Tenna.

Opyrde cCUMBONL CMOTpUM B 6.6.4 2.

Ana cucTem c TENNOHOCHUTENEM SHANOTMYHBIM 'I}EFFEIEUM Crpagednven:

On =i (hy = iy (8.3-10)
roe

i ~ MACCOBBIM NOTOK TEMNNOHOCKTENSA,

h. — 3HTANLNKWA Ha BXOOE,

Nz — 3HTaneNKWA Ha BeIXOOS.

8.3.2 MoageoaWMMbie TENNOBLIE NOTOKK

8.3.2.1 OBwme NONOKEHUA

OnpefeneHis U ypaeHeHua B 8.3.2-8.3.4 AelCTEBUTENEHEL ONA NPAEMOMHBIX MCNbI-
TAHWA, NPW KOTOPLIX B NAporeHepaTope CHUIaeTcA TONbLKO oduH Bua Tonnuea. B cnyyae
NpAMOro onpegeneHua kng SoMmKed ObiTe M3MepeH aToT NOTOK TONNKEa. [pW KOCBEHHOM
onpegeneHldy Kng oT 3TOM0 W3MepeHMA MOXKHO OTKa3ATLECA, HO TOrGAa HY®HO painu4aTs
NoABoAWMEIE TENNOBLIE NOTOKW, KOTOpBIE NPONOPUMOHANEHLI MACCOBOMY NOTOKY CHUrae-
MOro TOMMUEA, W TakWe NOSBOAUMMLIE TENNOBLIE NOTOKW, KOTOPLIE HENPONOPUWOHANLHLI
emy.

Ecnv npoBogATca NpHUEMOYHBIE UCNLITAHWA, NPW KOTOPLIX OOHOBPEMEHHO CHMra-
OTCA OBa WNW HECKONLKO BWOAOB TONNWEa (KOMBWHWMpOBaHHAA TOMNO4YHAEH CHCTEMa), TO

HY:HHO NPUHAUMATE BO BHUMAaHWE onpeneneqHua g 8.3.6.

8.3.2.2 Tennogkle NOTOKKW, NOABOAWMBLIE NPONOPUMOHANEHO CXUraeMoMy TO-
nnuey
K TennoesiM notTokam, NOABCOWMMbIM NPONOPLWOHANBHO CHUraemMomy TONMWey, oT-

HOCKWTCA TennotTa CropadHWiA Tonnyvea I:T-E:I'H'IDTE, reHepupyemMan *MMWYECKW), Tennota B
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pacnoindeaemomM Nape W Bo3OYXe W TelnoTa B BOo3dYxXe ONA CHANEHKWA. 3to JadasTCH

YypaeHeHuem (8.3-11).

Q{'H'IEF = Ay [E_H{HJ + kg ]J'“ — I )+ dashogas + J{N}..:.] (8.3-11M)
Opaze = MeH N
{oer = ME [lqu + -"'F}-'{'I =L )+ pashigias + Jmp.l (8.3-11G)

Cianzr = mpH Gy

roe
W, -~ MacCOoBBIA NOTOK TOMNKES;
M,  -TennoTeopHas cnocobDHOCTE TONMMEA NPW MCXOOHOW TEMNEPATYPE |;;
Hs - Tennota cropaHud TONMWEA NPK MCXOOHOW TeMmnepaType 1.
[ - ABHTANBNWA TONNKEA

lhp = g =1, )): (8.3-12)
{, - OTHOLLEHWE HEJOXOra K NoABEfeHHOMY MAcCOBOMY NOTOKY TOMMNKBA

{, =m, fm,
-‘r;wm = JHTANBNWA BO30Yxa ONA CHHIMEAHWA COrmacho pECCHHTEHHGIﬂ TENNOTBOQHOW CNO-

coBHOCTH

o = talpalta —teh (8.3-13N)

Jize - BHTANBNKAA BO30YxXa ONA CHEWIaHWA COrmacHo paccyMTaHHoON TennoTe CropaHu1a

‘IEGJA = Had IEPM{'A '*r]"'IHZt'IIM u-: * E|:|5| {IA - h\."}Ji (8.3-13G)
L, - CKpLITas TENMOTA NPY MCXOAHOW TeMnepatype t; € ., = 1,86 kw/{kr K);

Lia - Macca Bo3nyxa ONA CHUIaHWA OTHOCKMTENLHD MaCcCH TONNUBea,

lag  —MAcCa CyxXoro Bo3gyxa ANA CHUraHWA OTHOCMTENbLHO MACCE TONNWES,

ts - TEMNepaTypa BO3AYxa Ha rpaHuLe CUCTeMB,

lias - Macca pacnsiNMBaemoro napa;

Nyus — BHTANBLNWA pacnbINMBAEMOTO Napa COMAacHO PAcCMMTAHHOW TENNOTBOPHOW Chno-
cOBHOCTH,

Ngus = 3HTANBNWMA PACNLINWMBAEMOrO NAPa COMMACHD PACCUMTAHHOW TENNOTE CropaHus,
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h.{t} - aHTanenuA pacneinueaemoro napa no Tabnuuam ceOWCTE BOAAHOrO Napa ana p
—» 0 npu vcxogHoW Temnepatype (cmoTpw Tabnuuy B.3-1);

h{t) - 3HTaneNWA HackILWeHHoro napa,

Aascee  SHTANBNKWA PACNbINWBaEMOro Napa no Tabnuuam ceolcTe eogaHoro napa (IFC).

|_||:I!-'1 HCNOMNE30BaHWKA NOCTOROHHEEND Napa.

Moiias = Mas e — Ay {71 ) {B.3-14N)
h[ﬁms =hygme — ':'rr]' (B.3-14G)
Mpw 3ToM

h',qg Fo — IHTANbLMWA pacnbiMUMBEaeMoroc napa no TElEH"II-"ILI,EI'u'I CcBOWCTE BOOAHOND napa
(IFC).

Mpu UCNons30BaHKUK coBCTEBEHHOMD napa, 70 ecTb eClK pECﬂhIJ’IHEMHﬁ nap oTEK-
paeTcA NPAMO W3 NapoBond KOTAG W NyTem JPOCCeNWpDoBEaHWA W OXNaMIeHWA BNDBCKHWEa-

HiemM 00B0OMTCA 00 XendaedMoro COCTOAH KA

Mpiws = Bew e — B, {-'r} {8.3-15N}
Rigas = Pewwe — H {Ir] (8.3-15G)
[Mpw aTom
Newiee = 3HTANBNWMA NUTATENLHOM BOAL! No Tabnuuawm ceolcTe sogaqoro napa (IFC).

Tabnwua B83-1-YgensHan avtansnua napa p —+ 0 no Tabnuuam cBOMCTE BOAAHOID

napa B 3aBACHMOCTH OT TeMNepaTyYDbl

i 0 g LY 15 20 25 30 a5 40 5C
Fry, 25018 | 25110 | 25203 | 25296 253889 | 254872 25575 | 25668 25786,1 kJikg
Ll 0,0 21,0 42.0 | 628 839 104 8 1257 1466 167.5 | klikg

Ecnu TemnepaTypa BO3Ayxa by CYLLECTBEHHO NPEeBLIWAsT TEMNEPATYPY fa, C KOTO-
PO BO3OYX, NOACACHLIEAEMbIN YEDE3 HENNOTHOCTKH, NOCTYNAET B NApOreHepaTop (NpUYem

pEIED"-II-"IIFI BO30YX YCT3HOEBEWM BO3BpaTtTa HET}'LIEI-TE NN Takxe NPpUYMKHMCAReTCA K Nodcack-
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BasMOMY BCI-:].D,'_I,I'I}":], M ecny 4onA NnoacackBaeMors B03Oyxa » . BENWEA, TO NPpW KMaIBeCT-
HblX YCAOBWAX 3TO HYHHD YYUTLIEGTE NP onpedenedH g Ja. B atom cnydae FI[!"FIEIEﬂHHbIﬁ

KOFPOUUKMERT ANA Ja, 74!

Zia =1—xra lin = tea bifra - ) (8.3-16)
8.3.2.3 [ononHuTensLHaA TennoTa

K 0ONONHWTENBHOW TENNOTE, TO ECTh K XMMWUMECKW HECBA3EHHBIM KONWYECTBaM Te-
nnoTel (8.3.2.2) oTHOCATCA MOLUHOCTW HA Banax MenbHWU, UMPKYNALMOHHOMO ObIMOCOCA,
LUMPKYNALMOHHBIX HACOCOB M NPOYMX MOTOPOE (TAKWX, KaK NPWEOS BO34yXONo4orpesaTe-
nf, BEHTUAATOP BO3AyXa ANA YNNOTHEHWA, YCTPOWCTEO BO3BPATA NeTyqel Neinu). Kpome
TOrO, CHOOA NPUYMCAAETCA TENMNOTA PACNbUNWBAEMOrO Napa, 8ChK erc NoTOK MIMEPRETCA

HanNpPAMYHO.

OBliee KONMYECTBO AONDNHUTENLHOR TENNOTLI () 3a0aeTcA YpaBHEHUAMM:

Oz = P + Fug + P+ Osae + mashoas (8.3-17N)
Dz = Pu Pug + P + P+ Dgup + maghgas (8.3-17G)
loe
Py - MOWHOCTE HA Bany MENbHWL;

Puz  — MOLWHOCTH Ha BaNax UWHPKYNALWOHHOMD OBIMOCOCA;
P, - MOWHOCTL HAa Bany WMPKYNALWOHHEIX HACOCOE;
= - MOLHOCTH Ha Banax NpoYKux HACOCOoR;

Wi,, - MaCCOBLIA NOTOK PACNLINMEAEMOro Napa;

Rinias = 3HTANENWA PACNBINKWEAEBMOID Napa COrNacHo PaccyYUTAHHOW TENNOTBODHOW
cnocobHocTy (cm. 8.3.2.2);
Rigias - 3HTANENWA PACNBINWEASMOrS Napa corNacHo PaccyMTAHHOW TENNOTE Cro-

paHuA (oM. 8.3.2.2).

CDGTEETCTB}"I-DLL‘LHE JHaYeHWA MOWHOCTHM Ha eany onpedenswoT no HGTHEEHHEMGIFI‘
BHEITI'FJHHECHGE MOWHCCTH © YHeTOoM KN MOTOPOE WM, B ONpelenaHHbBlx CNYyYasx, kEnd ne-

peaaUqn.
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HGCI{DHI:.IE}" MOWHOCTH NPpOoMAX MOTOPOB OBbLIMHO OYMEeHb Manel, To A4 CTYHY KB

MOHHD ﬂﬂEHEﬁpEHb, WKW 4oCTaToYHO NYWb I'I[JHEJ'IHSI-“ITEJ'II:-HDI& OUeHEM Ha QCHOBaHWMMK Na-

pameTpOB MOWHOCTH MOTODA.

Tenno, NoOABCOWMOE K Nnaposomy !{Eﬂﬂpiﬂq}ep}f. HaxOdAWeMyYCA B IDaHHUax CHETe-
Mbl, NpK MCNONB30DBAHKMK NOCTOROHHEND Napa:

Osak = Msag Whsapt - Asapz ) (8.3-18)
oe
hgae: — BHTANLNWA NOCTOPOHHEND Napa Ha BXOAe NapoBoro kanopugepa;

hsazz - 3HTANLNWA CNWBAEMOr0 KOHOEHCATA Ha BLIXO4E NApPOBOro Kanopudepa

MNEKW MCNoONe30BAHKWK NOCTOROHREMD Napa.

8.3.2.4 Obwan nogsoouMan TeNNoTa
O6lWwan NoAso4uMan TeNnoTa ¢, COCTOMT W3 O, W (J, , TO ECTh:

Opayzior = Ppogr + Oz = MeH e + Oz {B.3-19N)

Orne = Pionee + Qi = meH owa + Qioiz (8.3-19G)

Kna napoBoro KoTna oTHOCHTCA K 3TOW BENWMKHHE.

8.3.3 Tennoebie noTepwu

8.3.3.1 OBwme NnonoKeHUA

MNpv nNpAMOM ONpedeneqHdy Kng pacuyeT noTepe He TpebyeTcA, ecnu TONbKO He
00N#HE! BbiTe rAPaHTMPOBAHLI OTAENBHEIE NoTepu (5.2). B cnyJae kOCBEHHOro onpene-
NEHWA KNG cnegyeT paeHeM 0Dpa3oM pasnUUYaTe NOTEPK, NPONOPUKMOHAaNEHLIE NOTOKY To-

NNUEa, W NOTEDH, KOTOPLIE HE 3GBWUCAT OT HEMD W M3MEe DRINTCA HANPAMYHD.

8.3.3.2 NoTepH ¢ ALIMOBLIMW FrazamMu

|_|-UTE:§'JI‘-'E C ObMOEBIMK MEB3ami PaCCYMMTRIBEHTCA NO CNEdYHWeMY YDaBHEHHED.

Oone = e [ Tinon — e )= e | sicaBpss UG —t )+ Anaodpst Ut =1 )] = mpsgig g —1 ) (8-3-20N)

Qq{::ﬁ = my 1--"'(::1:'. =G ]= mg [#Gdfpﬁd ltg -t )+ pyzo Unzog = Brzor }] (8.3-20G)
UMK, BCAW MACCOBBIA NOTOK OLIMOBOTC rasa M, WIMepAETCA HaNpPAMYHD:
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Qi = Mg [[1_-rllﬂ‘l]jEde [tg =1 )+ xp208gst ltg -t }]= MGG g —1,) {8.3-21N)

DiGic = Mo [[1-I1-|21:+J~'7pnd it )+ *nzo aos — 2o :'] (8.3-21G)
npw

Aieo = Hu2or T HADTH20ad T LA
roe
Hn20F = Fuao + 8937 ry
7]
Ipzo = Muzo ! Mg

roe

My — M3CCOBLIA NOTOK TONMKWEA,

Jiys  — 3HTANLNMA OsIMOBOIO raza npK TEMNepaType OLIMOBOIMO rasa f; cormacHo
PACCYWTAHHOW TENNOTBOPHOW cNOCoOBHOCTH (B OTCYTCTEME KOHOEHCAUMKW na-
pa);

Jiyige - SHTaANLNWMA ALIMOBOIO rasa NpW WMCXOOHOW TemnepaTtype f coOrnacHo Ten-
noTeopHOKW cnocofHOCTH (B OTCYTCTEWME KOHAEHCALKMKM Napay),

Joie - 3HTANBNMA OBIMOBOMD rasa npW TemnepaType OBMOBOIO ra3a f; CornacHo
pACCYWTAHHOW TENNOTE CropaHWA (KoHAeHCaUWA napa);

Jigis, — BHTANLNWA OLIMOBOTO rasa nNpW UMCXOOHOW TemnepaType [ COMMAacHo pac-
CYMTAHHOW TEeNNoTe Cropadua (KoHOeHcaums napa);

L ~ Macca AbiMOBOID raia OTHOCKMTENbLHO MACCk! TONNWBA,

Mg - MacCa Cyx0ro ObIMOBOMO ra3a oTHOCMTENBHO MACCEl TOMNWEA;

Moo =8 —Hyao

lpzo  — MAacca Bofbl B ALIMOBOM ra3e OTHOCUTENLHO MACCK! TONNKWEA;

tyzoF — Macca BoOJbl W3 TONNMBA (aKKymynuposaHHana v oGpa3oeaBlancs NP CHm-
raHWW BOOA) OTHOCUTENLHO MAcChl TONMKES;

Wze - DTHOCMTENLHAA MACCa BOALI B TONNKMBE;

pn - OTHOCWTENLHAA Macca Boaopoaa B TONMUEE;

Mas  — Macca pacneiNMBaeMOoro napa oTHOCUTeNBHO MACcCkel TONNWea;

T MHTErpanbHas yaenbHasA TennoemMKocTe Mexay iz W [ OLIMOBOrD raaa,

T ., WHTErpanbHaA yAenbHaA TennoeMkocTs Mexay f; U I CyXoro ObIMOBOro ra-
aa;
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fit.  ~MacCcOBbli NOTOK ALIMOBOrO rasa;
ts - TEMAepaTypa AbIMOBOTO ra3a;
t - UCXOOHAA TemMnepaTtypa;

Hyzoa - 3HTANBNKA Napa WNK Bogs NpK P = 1 Bap 1 TemMnepaType QeIMOBOMO raza
te:

Hy20, - 3HTanNBNWA Boasl NpW o, = 1 Bap v TemnepaType ALIMOBOro raza f,;

C.sr - WHTErpanbHas yoensHas TENNOEMKOCTE Mexay iz U [, napa;

Xyop - BNArocofepMaHve NbiMOoBOra raaa, Kr/kr;

Xijzoag— BNArOCOOAEPHAHWE BO3OYXA, KI/KN,

Mag = MacCa CYxOrg eo2yxa ana CHUraHAA OTHOCHTeNbHD MaCcCel TONMKWEa.

8.3.3.3 NoTepu oT HENONHOCTLIO cropeswero CO

PACCYHMTBEIBEAHITCHA M3

e

3TW NoTepw OT HENDMHOCTL cropeswero CO, ©,

O = mpboarcos Hoom (8.3-22)

Moe

Hi MACCOBLIA NOTOK TONNWBA;

F
Ve 0Bbem cyxoro OBIMOBOrG rasa;
¥eos codepwaduwe CO B CyXOM ObiMOBOM raie B o6beMHbIX Qonax;
Hep, TennoTeopHas cnocoBHOCTL OKCMAA yrMepoda Ha 1 mM' B COCTOSHMM Npw

CTaHOAPDTHELX YCNOBWAX.

8.3.3.4 MNoTepw OT IHTANLNKUK KU HEAOXOra B WNAKE W NETYHER NbLIK

Cnyvai 1: Ecnv w3amMepasTcA MacCOoBLIA NOTOK WNaka ¥ NeTy4el Neinv, To NoTepk

ans @, nonyvawnTcA pasHsiMK O W O,
Ost. = rvgy. [Esp fisp =1, )4 mgy My, | = migy s (B.3-23)

Ora = men |Eea i 1, )+ upa B g | = spabipa (8.3-24)

d OTHOWEeHKWE HeJoHora K NodeodumMony MacCcosomMy NoToky Tonn1ea bt

I, = ¥ Ash ﬁ—"’] : Mtgp gy, + "f"F.'.krF.ﬂ. (8.3.25)
1= rash = ruzo msy H=wugy }+ sps (F=wpy )
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Crnyuar 2: Ecnv wamMepReTcA TONbKO MaCCOBLIA NOTOK NeTy4eil NbiNM, a MaccoBsId

NOTOK WNaKa onpejenaeTca Yepes 30N08sLIA Banakc, To noTepK OnA ﬂ‘\ COCTaBMAOT!

Osp = mpdgy + Opa [8.3-26)

npwu

W L 8.3-27
Jar mﬁsl. (8.3-27)

I
- =gy
Ora = fitga | hea = Bs1. (8.3-28)
~HgL
]
¥ 1-w 1 | ) i
1, = A= ) ugy, + {upa ~ugy ) —— 0 -‘ (8.3-29)
P=¥ash =ruzo 1-ug, | Mol ash {1-¥
l']pl-'l STOM B CNyHae NpAMOra onpefenedHs Kna:
Hr g HSHEPEHHHH NoOTOK TOMNKEA, a 8 CNYYae KOCBEHHOMND onpefenaHAA kng:
o Oy Mips — vz Ow D ae - Qo (8.3-30)
To = == . :
° Hngen (1-1, ) Higua (1-1,)
nouYenM BelYHMCNeHWwe OOMmsEHo BeITh HTEPETHBHBIM, MNOCKONGEY ONA BbIMMCNEHWA H-JJI. He-

oBxoaum peaynsTar /.
MaccoBbid NOTOK NETYYel NbINKM COCTOMT W3 NBINW, OCAXOEHHOR B NbINeyNoBUTENE,
W NbiNy, NOABNAKLWEACA nocne dWNeTRa NbINeYNoBUTENA, NPUHEeM KONMWYEeCTBOM Nbind

nocne @UNsTPa, KaKk Npasuno, MoXHO NpeHedpeds.
OaHako, nockonbky obe senuuussl J,, W (J,, 3aBUCAT APYr OT Apyra, (CM. ypaBHe-
HuA (B.3-27) » (B.3-28)), To npy BuIMUCAEHKMW NOTPELLHOCTH MX HEMNBL3R PACCMATPUBATE NO

OTOENEHOCTH. COOTEETCTBEHHO, B 9.4 .6 3a0aH6l TONLKO NOMPELUHOCTI ONA BENHYKHLEL J |

koTopas eknoyaeT B cefa v norpewxocTs ana (O, -

Cnyuaﬁ. J: Ecny MameprAeTcd ToNbHD MACCOBLIM NOTOK WNAKA, 8 MACCOBRIA NOTOK

neTy4ed NLINK ONpeaenAeTcA Yepes 30noBk Banadc, To NoTepw AN ()., COCTABNAKT:

Osr = Q5. + e (8331)
np#u
" . T-ugy,
g = myy. ""_vicl_-.| " Fra (8.3-32)
THEA
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W
. % ik B (8.3-33)
FA =T Pra :
(=1, Jit—upy )
M
Fagh (1-¥) | - Mgl
I, = Ups b (e —lpy | ——2 334
Y l-ram-rmzo 1-ura | Fa 7 s T MEGY age (1= (8 :'

Ana pacyeTta s, CMOTPMW CNy4an 2.

AnA BRIMHMCNEHWA MNOTPELLHOCTH HYHMHO NPUHWUMATE BO BHUMaHWE NpPUMEedaHue K
cny4akn 2. MNoatomy & 10.4.6 23a0310TCA TONBKD NOrPEWHOCTH ANA BENHYMHE Jra.

Cny4an 4: Ecnv maccoBbii NOTOK WNAKA W NeTy4eld NelnW onpegenseTca M3 3aono-
Boro Banadca W OUeHKM CTensHu obe3aonneaHnsa neo (CM. cny«ad 4.1) unK 13 cTeneHu

OCAMASHWA NETYYeH NbINK, PACCHMTAHHOA YEpea COAePKaHWe NbUKH -, (CMOTPM chyYai

4.2), To noTEpW ANa Q«. COCTABNAKT:

Osr = O + O = mpdsr {B.3-35)
npu
Sz M msy meny ] (8.3-36)
(1-1, ) U_uﬂ- b=rgp 1
M

. 1-v] B Rg
o ¥ ash l_{ 5L nq;_*—':ILﬁFA

Yo -Fae -rmeo [Tousn T I-wra
B cnydae 4.1 j5; ABNAETCA OLUEHOMHOW BENWYWHORA, &

J (8.3-37)

Tea = 1-Hs1 (8.3-38)
B cnyyae 4.2
(-1, ) (4—uga | (8.3-39)
=x DL LA ML 1 '
Nra Fa MG VR “]
m
Hsr = 1= Fa {8.340)

CtenedHe obe3aannueaHuA o MPpK 3TOM ONpedENASTCA Kak OTHOWEHWE MaccCkl 30-
MNkl. OCEBLWIEA B ropnoeyHe TONOYHOM KEaMepbl, K Macce 30NL! B TONNWMBE, 33 BbIMETOM YNe-

TYHMBLLEWCA JONW.

I = —— .
st Mp¥ agn (1= ¥]
B ypaBHeHuax (8.3-23)—{8.3-41):
My = MACCOBLIA NOTOK WNaka,
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W, - MACCOBLIA NOTOK NeTYYerd NbINW,

T, - YOenoHas TennoemKoCTe WNakKa;

T, - YOenoHas TeNNOEMKOCTE NeTYYeR NbInm;

tae ~ TeMnepaTypa Wwnaka;

tz ~ TeMnepaTypa ObIMOBOrO raza;

t ~ UCXOOHAA TeMNEpaTypa,

Usi - A0NA HeOQOHOra 8 lWnake;

Ups -~ OONA HEQOWOTA B NEeTYHen Nk,

H,. -TennoTeopHas cnocoBHOCTs HeOoOwOra,

Wsh  — COAEDHAHWE 30MNb6I B TONNKBE,

MWza - BNATOCOOEPHMAHWE TONNKEA,

Jre ~ MACCa OLIMOBOMD ra3a OTHOCHMTENBHO MAaCChl TONNKEA;
FrA - COOEDMAHWE NbINW B OBIMOBOM ra3e 0THOCHTENBHO MACCH! TONMWEA, KIVKN
v ~ YNeTy4MBLIAACA OONA 30N61.

Mo cpagHeHMWD © cnpedeneHWaeM 30nNbl 34eck NyTeM BE2OeHWA BENWYHMHED v YHUTBLI-
BaETCH, HTO NpH Donee BLICOKWX TeMnepaTypax B TONOYHOW KaMepe, Kak NoEaskieaeT
ONbIT, YNETYy4WBaETCA OQONONHUMTENBHEA YaCTh 30MLI. Ao cux nop He YoaeanocCb onpene-
NATL, K2K v 3BBUCAT OT CODTA Y¥rNA W TUNa TOMNeW. th npUeMoYHBIX MCNBITAHWAX HYRHOD
WMCNONL30BaTE aHaveHue 5 % AnNA TONOK C ropensamM9d 1 ToONoK C KONOCHWKOBOR pELLIETKI'JFI.
W aHaveHua 0 % AnA ToONoK © Ncepao0¥MKeHHBIM CNOEM.

Ecnu wmewTCa PeE3IYNLTATEl CNeUWaNbHBIX M3MEDEHWH, TO 3TW O3HHBIE OOMHHLI
BbiTe M3BECTHLI Ve Npy paiMelleH it 3akada W JONEHBl YEa3slIBEaTbCA B rapaHTHAHBIX YC-

noBMAX.

8.3.3.5 Opyrve noTepu, OTHECEHHbLIE KO BPEMEHM

K H¥iM OTHOCATCA MNOTEDW HA BHellHes OXMamgeHWe {:-‘H (HanpWmMmep, oxnNaxaeHue

ropenok, oxnasijeHde UWPEYNALWOHHBIX HaCoCoB, Bo3gyxXonogorpesartensa W UWMpry ALl M-
OHHOID ,ElbIMGCDCE]I. 3TH NOTEpW Kamablv paz onpefensaAlnTca NyTeM W3MepeHMA NoTokRa
oXnaxfamnlled Bogel 1 pa3dHOCTH TeEMNEPaTYD Meddy BXOO0M W BbiXOQ0M. B cnyvae na-
poreHepaTopoE C oCakieHren BeiNapa K 3THM NOTEepDAM OTHOCATCA W NOTEPKW C BEIMapOmM.
GKJ'IE.H{,E,EIIDI.LI,HE KOHTYDBEI, NpUCoedMHEeHHBI2 K CUCTeME BbICOKOMD JapneHWA naporeHapa-

Topa, He CYWTaAKTCA EHEWHMME OXNaguMTenAamM.

8.3.3.6 MoTepH HA W3NYYEHWE M NOTEPH B NUHKUMK
Mockoneky TENNOBLIE NOTEPW B PE3YNLTATE M3NYYEHWA W NOTEDK B NUHWK (KOPOTKO
NOTEPK HA WanNyYeHue U B NUHWK), KaKk NpaBuno, MaMEepKUTL HENbL3dA, 30ecs cneqyert nog-

CTABNATE 3MNWUpUNECENME 3HaYeHWA.
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MNoTepa Ha Wanyvexwe W B NWHWKW @ B MBT gna koTnoe Hawbonee pacnpocTpa-

HEHHBIX KOHCTPYEUMA B 33BMCMMOCTH OT MAKCHMaNsHOA NONE3HoOW TENNONPOWIBOAUTENL-

HOCTH CMOTPW Ha pUCyHEe 8.3-1.
B cnyyae napoBbiX KOTNOB C MHOMOKOMMOHEHTHBIMK TONKaMKM KOHCTPYKUWA KOTNA,
WCnonb3ayeman ansa pacyeTa, gon#Ha OwiTe Beibpada gnsa Toro ToNNWBa, Ha KOTOPOE pac-

CHKWTAH NaporeHepaTop '[HEI'IFI‘HMEI]_. B chy4ae HGMEHHHPDEEHHGI’D KOTMa OnA CHWradKuA
KaMeHHOro }’Fﬂﬂ!’MES'_I,-'TEl AHa4YeHWe Q.w' OOM#EHD BT paccydMTadHo AnA Kotna, pﬂﬁﬂTEll'D—

WETD Ha KAMEHHOM YyIne).

-
-

E.{Iﬂl ]I I
le-' ] ] | '
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* MNoTepn Ha WanyYeHWe W NOTEPKH B NUHKKA
" MakcvumansHasn noneaHas TennonponasoanTeNbHOCTL

1 KoTNe! ONA CHUTaHKA EI}"FIGFD YINA, KONOWHAKDBOMD Maaa W KOTNBl © NCeB000MM-
HEHHBIM CROSM

2 KoTnb! NS CHWTaHWA KaMeHHOTro yrna
3 KoTnbl ANSA CHUrEHWA Ma3yTa ¥ NpUpoOHOre rasa

PucyHor 8.3-1 — TNoTepy nanyvyeHua M NOTEPK B NMHKUKA B 33BHCUMOCTH
OT MaKCHUManNLHOW NONe3HoM TENNONPOV3BOONTENEHOCTH

B ocHosy auarpammet Ha puc. 8.3-1 nonoxeHo cnedylolwes ypagHeHUWea:

Onc =€ OF (8342
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Ioe paBHo:
C - 0,0113 ong KOTNOB OANS CHUIaHWA Ma3yTa W NDUPCOHOND rasa;
= 0,0220 ong KOTNOE ONS CHWUIAHWA KAMEHHOTD Yrna,
- 0,0315 ons KOTNOE ANS CHUMAHWA OYporo yrng W KOTNOE C NCEBA0OHNKEH-
HiklM CHOEM;
Q_\ ~  MaKCHManeHas NonesHas TennonpoMisoguTensHocTed MEBT.

8.3.3.7 OBwwe noTepu

B cnyvae xOCBEHHOIMD ONpedeneHus kng Oon#Hbl DsiTe CyMMWUPOBAaHEL NOTEPKW CO-
rmacHo 8.3.3.7. [pwy 3TOM OT MAMEDEHHOW BENWYMHEl NOTEDL B KaKOOM OTOSNEHOM CNYy-
4ae 3aBMCUT TO, K KBKOW rpynne cnefyeT OTHECTW OTAeneHsle noTepn. MNoTepy QOMKHE

BbiTh paznenedbl Ha TP Moy NNs:

a) MoTepw, NpONopUWMOHaNsHLIE NOTOKY Tonnuea, (0,
OirLe = e (B.3-43M)

Gigir = MLy {8.3-43G)

K aTol rpynne, kak Npasuno, OTHOCATCA MNOTEPM C ObIMOBLIM razom (CMOTDM
8.3.3.2), noTepl OT HENONHOMD Cropadus (oM. 8.3.3.3) W NOTEpW OT 3HTANLNWA WNAaka |

neTyyed Nbinu unK Jis, Jra, unm Jsr (cm. 8.3.3.4).

6) MNoTepd, HE3AaBMCKMbIE OT NOTOKA TONNWEA f_},_

K ato# rpynne, kak Npasuno, OTHOCATCA TENNOBLIE NOTOKA NOTEPE OT 3HTANLMKUKA W
HEAOKOra B WNaKe W NeTyyed N O, WO, WK O, , UNK 0,, (cm. 8.3.3.4), a Takwe
ApYyrve NoTepl, OTHECEHHLIE KO BpemeHn (cm. 8.3.3.5).

c) MoTep Ha MANYYEHWE 1 NOTEPW B MHWK O,

Cm. B.3.3.5.

Takum oBpazom, oblKMe NOTEPKH COCTABNAKT:

O = medpuer + O + Ope (8. 3-44N)
Cioner = mpdigiee + O + Oxe (8.3-44G)

8.3.4 Pac4yer macchkl BO3AyXa ANA CHHraHMA/Maccel AbIMOBOMO raza, oTHe-

CEHHOW K Macce TONNKWBA, W ?ﬂEﬂhHﬂf‘l TENNOEMEOCTH
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8.3.4.1 Macca Bo3ayxa AnA cMraHwa/mMacca AbIMOBOro rasa, OTHECEHHAaA K

Macce TonnMea

Maccy soanyxa Ana CHUFaHWA/Maccy gbIMOBONo rasa OTHOCHUTENEHO MaCcCh TONMNK-

Ba (KOPOTHO «COOSpHaHME BO3AYXAa ONA CHUraHWA» W «COOEpDHaHWEe AbIMOBOrO rasas)

MOMHO pacc4uTaTe NMbo Ha OCHOBAHWMKM 3NEeMEeHTHOro ananuaa (cm. 8.3.4.2) unu cratw-

CTHYECKMMK MeTogamu (Cv. 8.3.4.3):
Uaog — COOEMMAHWE BO3AYXA ONA CHUMAHWA, KITKT

Uzay — COOEQHMAHWME OLIMOBOMD rasa, Krikr;

Vges - 0OBbEM OBIMOBOID rasa (B COCTOAHWMA NPW CTAHOAPTHEIX YCNOBKWAX), M /KT,

licozs — COOEpHAaHWe AUoKcWAa YIMepoaa. Kiikr;
lyzor — COOEPMaHue BOOAHOIO Napa, Krikr.,

Kpome Toro, AonkHsl ObITh M3BECTHEI ChnedyHwKWe BENHHMHBIL

lass - COAEpHaHWe pacneiNMBAEMOro napa, Kr/kr

Frizoad — BNArOCOAepXaHWe ObIMOBOIO rasa Krikr.

OTcropa:
¥ooze = Hooze | Prcoz

vooad = Vooae [ Food

Jooed — Yooz v ¥oad
Pad = Hasd * Paadboed —— —— “Hasd T Ona Gud -
Yoozd ~ Yoo2ad Yorad — ¥o2d
v - ¥ ¥ep2d — Yooaad - ¥oad
Fod = Vood + Voot Yooz ~ Yooz = Ve - = ¥at + Voos — 2
Fota T FO02ad Foozd ~ ¥oodad Fozad — Yoz
¥ Fovad
= Pged ———  ——
¥ozad = Fod
. Feozd - Yooz . ¥ozd
Heoz T Beoe + PaadFos " ZoopaD = Heo2e t Puagboe —————
Yooz ~ Yooiad Yozad — ¥o2e

Hy2o = Huzor * HadTH20ad T oHas
Ha = Hag ':1 * TH20Ad }'

MG = Ba o+ 1= 7 am f1=v]= wag
Troz = Mong g

*yzo = Huzo G

g = 1 (rriz0. onz, t)

FOCT rocTP55682.15-2013
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(8.3-45)

{8.3-46)

(8347}

(8.3-48)

(B.3-49)

{8.3-50)
(8.3-51)
(8.3-52)
46.3-53)
{5.3-54)

18.3-55)
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Moe
Yoozag - COAEDHAHKE AWMOKCWMOA yrnepola B cyxom soagyxe (0,00033 m:‘im:‘};
Jozas — COAEPMAHWE KMCNOpoaa B cyxom so3fyxe (0.20838 m:‘.fmj}:
Mooz — HOpPManeHasa NNOTHOCTE AWMCOKCKAa yrnepoaa (1.9770 Krina®);
[hag  — HOPMANBHAA NMOTHOCTE CYX0ro soaayxa (1.2930 Krim):
Foozag - COAEDAHAHWE AWOKCKOA yrnepoda B cyxom soagyxe (0,000505 krikr).
8.3.4.2 3neMeHTHbLIA aHanu3
8.3.4.2.1 Teepnoe TONNKUBO W Ma3yT
CocTae TBEpOoro W XWAKOre TONNWMBA 230aeTCA Yepes COOepMAaHWe ChegyrLwmy

HOMMNOHEHTOR B KIK

It - COAEpMaHWe yrnepona;
M - COOEp#aHWe BOQOPOLA;
¥ ~ COOEPMAHWE Cepbl;

¥ - coaep#aHve Kuenopona;
" - cofepXaHdue aloTa;

2o~ COOEPMAEHWE BOObI,

Pash  — COOEPMAHMEe 30Nk,

CFMMEI KOMNOHEHTOB JOM#HA BbITe paBHa e0WHKLE, TO BCTE!

Z-"'i =1 {8.3-56)
Ecnu wy yKaswiBaeTcH M ANA TEEpOOro TOMNWBA, TO BhIYWCNEHWE BLINOMHAETCA C
MCNONbI0OBAHHEM yyy 4y = 1.5 %!

rr = 0015 h-h =¥izn ]

(8.3-57)

Foo = Fon = Fu

HeobxogMMo BRIYMCAKTE CREAYIOWWE NapamMeTpel:
Haod = 115122y - + 342974y + 43129y -43212y {B.3-58)
Hgod = 125122y + 263604y + 53129y -332127o + 10y (8.3-59)
Vi = BAS30r- + 208724y + 3,3160p - 264245, + 07997y, {8.3-60)
Heoze = HB898y- + 00173y + D.ﬂﬂﬂ_v; 'ﬂ.ﬂﬂEE}'r} (8.3-61)
puzor = 88370y + 10y map {8.3.62)

8.3.4.2.2 Noproyme raiel
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TEI'I.I'I':}TElDDH}fI-D EI'IDCDEFHDCTI:."TEI'IJ'IDT}' CropaHya onpefenamT sECnepuMeHTanbHbiM

METOA0M KUMKW NYTEM aHaNnW3a cocTaea ropoYux rasos.
(-OCTaB ropiMMx ralos v B M im? npWeedeH e Tabnude 8.3-2.

Tatnuuya 8.3-2- Cocrae roptdidx rasoe

FOCT roctP55682.15-2013
G(HI[IJIM GostExpert.ru

Bug raza Monsp- | Monap MnoT lazoeas | Tennota | Tenno Tenno- Tenno
H&A HELA HOCTE MOCT= CropaHia TEOPHAA TaCong= THODHAR
Coc HazgaMue macca | ofbeM | a ke’ | AHHEA Higim. cnocof- | pawss | cnocod-
Tas A, V.. =3 MO#m® | HocTs Hz, HOCTE
wrivsaone | o el B s - b O medier Ha,
b M Dow/oa’ M D4
veo | Conepwa- 28.0104 | 22,400 | 1,25050 | 0,29665 | 12,633 12,633 | 10,103 | 10.103
HHE DKCWOa
yrnapoga
| Cogepwa- | 20158 | 22.428 | 0,08008 | 412723 | 12.745 10,783 | 141,800 [ 119.971 |
HHEe BOOo-
pona
vema | Conepa- 16.0428 | 22,360 | 071750 | 0,51703 | 38819 | 46883 |55493 |50.013
HHE METaMHa
veams | CORERHE- 2B.0536 | 22,245 | 126110 | 0,29414 | 63414 59,458 | 50,284 | 4r.147
HHE aTEHa
vomme | CogEpwa- 30.0693 | 22,191 | 1,35500 | 0,27376 | 64.293 64,345 | 51,876 | 47.486
HHE aTaHa
voans | Cogepwa- 420962 | 21.928 | 201100 | 0,18436 | 101,242 | 93,215 | 50,346 | 46,554
HHAE Npona«a
veame | Cogepwa- 420804 [21.998 [ 181290 |o0,19392 [ 93,575 87,575 |48918 |[45.781
HWE NponaHsa
yeano | Copepwa- 581230 | 214681 [270830 |0,13697 | 134061 [123.809 [49500 [45.715
HHe ByTaHa
| Copepwa- ZB.0134 | 22403 | 1,25040 | 0,29666 | 0.000 0,000 0,000 0,000
HHE a30Ta
= | Copepwa- | 44.0098 | 22.261 | 187700 | 0,16/63 | 0.000 0,000 |0.000 | 0,000
HHE OWOKCI-
aa yrnepona
o2 | Coaepwa- 31,0988 | 22392 | 142500 | 0,25968 | 0.000 0,000 0,000 0,000
HHE& KWCno-
poga
mzs | Conepwa- 340760 | 22,192 | 153550 | 0,24168 | 25.336 23,353 | 16,500 | 15.209
Hde CapoBo-
aopoasa
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MpuMedad e =Ha oCHOBE HOPMANLHOA NNOTHOCTH.

':'_I,I'MI'-.I'IEI KOMNOHEHTOB Qon#Ha BbiTe paBHa e0UHKMUE, TO BCTh

Y=t {8.3-63)

HopmaneHasa nNoTHOCTE FOpHYero raza e krim® 2a04eTCH Ypaal

Pn = 2 ¥iPu (8.3-564)

Maccosbie 0ONW PACCYWTRIBAKITCA W3

H= MM / e [E'}BEJ
PacueT TennoTBOpHON CNOCOBHOCTHM/TENNOTHE CrOpaHMaA:
- MepecueT TennoTeopHOW CNOCOOHOCTHM HAa TENNOTY CroOpaHWa:
Higin = 2 HiGri¥i (8.3-65aG)
H i = Z H i ¥i {B.3-65aN)
Hiy = 2, Hayxi 8.3-650G)
- Mepepac4eT TENNOTH CrOpaHWA Ha TENNOTBOPHYH cNOCODHOCTL:
Hogy = Hopa (8.3-66)
Higy = Hogy + smzorly {8.3-67)
npu
L, = 24425 klkg
Hogy = Hpge L on {8.3-68)
Hoga [MIm? |= Fog |kwhim? |38 (8.3-69)
roe
My, - TennoTteopHan cnocobHoCTs B .\:,[I,H{a'r.l3 AT M,ﬂ}l{ll'h'lj';
M4 —TennoteopHan cnocobHocTe B KOk wnu MOk,
Hg. -Tennota cropadua B kx/m® unm MOxim®;
H.  -T1ennota cropadda B ks unuw MOs'vr,
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L, - yAensHan cEpbiTan Tennota B kxu'kr npw 25 “C.

Ecnun CYMME BeICWKMX YTNesoJopodos ANA onpedenNerHore ropk4vero raza anast-

ca B chopme C H,, To npu pacyeTe HYHHO NOACTABNATE 3HAYeHUA nponeHa (CaHg).

Hapd = E.".’mdi-’-'i
HGed = E..r;;_-mi.:.
Food = 2 Voo %
Boogn = Z#c:uzniJ.

Hyzor = l,.-""!-lm;:i’i-’-'i

JHAUEHWA 3TUX NOKAZaTened NnpyeeneHsl B Tabnuue 8.8-3.

(8.3-70)
(8.3-71)
(8.3-72)
{8.3-73)

{8.3-74)

Tabnuua B.8-3-CogepxaHue Bo3ayxa ANA CHUTAHWA W ObIMOBOID rasa, obbem

OsiMoBoro raza, CO: W cogepXaHie BOOAHOMO Napa & roplYvem raze

A
llr"'IGr.ll:Iu

Maodi Heodi Mooz MWzoF:

ErfKr KIKr M fkr KriKr KI/KF
Cco 246825 346825 2,30404 1,57244 -
Hz 3429736 26,36036 20,97240 0,01731 8.93700
CH. 17,23B26 15,99234 11,92859 2,/5201 2.24592
CaHy 14, 78668 14,50234 10,62890 3,14501 1.28434
CaHs 16,09464 15,29728 11,32231 2,93534 1,79736
CaHe 15,67859 15,04442 11,10174 3.00203 1.63417
CaHqp 15,46334 14,91360 10,98763 3,03654 1.54975
CaHg 14, 78668 14,50234 10,62890 3,14501 1.28434
H.5 6,08668 6.55801 436332 0.,00307 0.52B68
0. ~4.32120 -3.32120 -2 64236 -0,00218 -
M. - 1.00000 0,79972 - -
CO. ; 1.00000 0,50582 1,00000 -

FOCT rocCTP55682.15-2013
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CTatMcTuueckue ypaBHeHus npuesaeHsl 8 Mpunoswenwa A OHn TpebBywotea ans

BEYUMCNEHMA CTATHUCTHYECKMR MNapaMeTpoB CropaHnA.

8.3.4.4 YpensHas TennoTta ALIMOBOrO ra3a v Bo3ayxa AnA CHWraHuAa

Y OoeneHas TennoTa AbIMOBOro rasa v BO3O0YXa ONA CHENNaHWA pacCHYMTEIBEGETCH M3l

CpGo = Cpadd + PimTuzo + PamTcooz (8.3-75)

Cpal = Cpadd + PnTH204 (8. 3-76a)

Cotign = Cpadn + PrmXooz (B.3-T6b)
loe

T ~ WHTErpanbHas yaensHan TennoemkocTe Mexgy 0 °C u t°C, kdx/{kr K);

pidll

©un = WHTENpanbHas yaensHan TeENNOEMKOCTs CYX0ro Bo3dyxa mexay 0 "CowteC,

ks (kr K,

i - MHTEMpaNeHaA Y4enbH3A TENNOEeMEOCTE BNaMHOID BO3OYxa MeXdy 0°C u

t9C, kOu{kr K).

~ MHTErpansHasn yaensHan TeNNoOeMEOCTE CYX0ro OMMOBOND raza mexny 0 °C

:Il"'l..l"
T, B e (kr K).

FH204 — BNArOCOAEPHKaHKWe BNAXHOMO BO3AYXA, B KIVKT, Yuzoa = Fraoad (114 ¥ Hwaoaa).

_ ra d3 e©a4 s 8377

"pndﬂ_a_i'!"'ar iif +§.' +Er { ]
d

Pl =3+ o 2 L S L S (8.3-78)

by ey o2 dp o3 ez o4 {8.3-79)

F&.‘um'ﬂz*-i-!+?£ +4|' r-5—l'

CmoTpu nonvHoMHaneHese koadmumneHTs B Tabnuue §.3-4, a Tawwe pucyHor B 3-

ViHTerpansHan yoeneHas TENNOEMKOCTE MEXOY TeMNepaTypami §; ¥ f 3apaeTca:

-'.:.F, _ ':::pl:'l {I'I } iy - Eﬁﬂ“? :I iz {B..‘l—ﬂﬂ}

I — g

TaGnwuya 8.3-4 - MNonvHomManeHsle KOSHMUUMEHTE ONA ONpegeneHns MHTEerpans-

HOW YOensHoW TENNOSMKOCTH

MNonudom (8.3-77) MNonwkom (8.3-78) Monduon (8.3-78)
a 0100473 E + 01 a, (.8554535 a; 0002311
b | 01918210 E - 04 by 0,2036005 E - 03 b | D.7661864 E - 03
.: 05883483 E - 06 Cy 0. 4583082 E - 06 s - .B259622 E - 06
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d |- 0r011184E - 08 o 0,2798080 E - 09 d= | 0,5293496 E - 09
a 03309525 E~ 12 8 05634413 E - 13 &2 0,1093573 E - 12
f 05673876 E - 16
14 ' - —
[ Lhan
| | e
: 3|
1.':' T — 1 - | |
i [
F
PP IR N RN SR SN S A B
B 50 00 150 204 250 304 350 =L &60
b —
a MuTerpaneHas yoensHan TeNNoeMESCTE Oss0R0rg rasa, ._-_",. . M BOaOyxa AnAa ceMradna, ¢ kLsikre).

b Temnepatypa !

PucyHok 8.3-2 — MHTerpansHan yaensHas TennoemMEocTs ALIMOBOIO ra3a W Bo3ayxa ans

CHWIMEHWA B 3aBUCMMOCTH OT TeMnepaTypol

8.3.5 Mpamoe cbeccepuBaHue

8.3.5.1 O6wKHe nonoxeHUA

Mpu npasonm obeccepueaduk K yrnw QobaensaoT wieecTe B dpopMe kapbodarta
KANbUMA (M3ABeCTHAK, kaneuwT) CaCO,, okcwpa kansuwAa Cald Wnu rvgparta Kansuwa
Ca(0OH).. B atom npouecce BHECEHHLIA B TONOYHYH kamepy wnu obpa3zceaBluvica B Hel
OKCWJ KanbUWA CBA3LIEAET QWOKCKO Cepbl, 0DpasyloWWACA NpW cropaduy cepel yrna. Mpu
aTom obpa3ayerca cynsdart kansywa, Cas0o,.

AnA KoppekTUpOBKK pacyeTa Kng W 3HepreTUYeckk M MaccoBbix GanaHcos Heobxo-
OWMBI 3HAYeHWA cnedyowmny napaMeTpoe:

1 KosthOMUMEHT M3DLITHa H3IBECTH

paKkTHYeCKl nobaBnNeHHoe KONWYMECTED M3BBCTH

CTeEXHOMeTpHY2CEM TDEﬁ'}fEMDE EONWUYeCcTBO M3IBECTH
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2 Crtenedb obeccepuBaHnA

CyNbhaTHaMpoBaHHas cepa

obwas cepa

Mpw aTom cocTae BO3YXa ANA CHMIAHWA W OLIMOBOIO ra2a MeHAeTCA B peaynerare
cnegyWwmMy NpoLeccos:

a) MNpu Wcnone3oBaHWW kapboHaTa KaneUWA B KadecTee foBaBkKM OTWENNAeTCH
AuokcKua yrnepogda (CO;), Tak YTo codepsadre CO;: B ABIMOBOM raze NoBbILWASTCA,

6) [lMpwu vcnonszoeaquK B KadecTee NoDaBKWM MMOPaTa KANLUWSA OTLWLENNASTCA BO-
0a, Tak 4TO NOBLIWASTCA COOEPHKAHKME BOAAHOIO Napa B OeIMOBOM rase;

e) CogepwaHwe AWOKCMOA Cepbl B ObIMOBOM ra3e yMeHbLWAETCA Ha XMMHYEeCKW
CEA3AHHYK O0M0:

r)  Ons cynedaTipoeasna Heobxogum kvcnopog (Boznyx). 3ToT OoONCNHUTENbHBI
BO3OYX COOEpHWT OAWOKCHO Yrnepoaa, aprodH W a30T, 338 CYET 4Yero, ONATE-TakW, NoBbila-
eTCA COodepwaHWe OuokcMaa yrnepona. Kpome Toro, 3To BNWMAST HA yoenkHbie 0fbemebl
ObIMOBOMD raaa.

B maccoewl Danadc B Ka4ecTee QONONHWTENBHEIX BENWYKH BENHKY38TCA MACCOBLIA

noToK gobaBkK M, W BBIFpYHaeMan W3 KOTNna 3ona, KoTopaa yBenW4WBaeTCA Ha HeCcBA-

3aHHLIA OKCKO KanbUWs W 0BpazoBaBlWACA CyNedaT KansbUWA.

Mpw atom KoadUMuMeHT W3BbiTka BO3AYXa N OTHOCUTCA K COBCTEEHHO MAacce BO3-
OyXa ANA CHUraHNA yrs.

Ecni NoOcTAENATE BENWYWHEL, NpHMBEOeHHbe B Tabnuue 8.3-5. TO MOKHO &0 HO-

obpazHo chopmynNUpoBATE YpagHeHwa B 8.3.5.2-8.3.5.5 ana ecex nobaBok,

Tabnwua 8.3-5 -TlocToAHHBIE gobaBok

Oobanka CaCOs Cal CalOH)z
a = M2M; 0,4904 0,45904 049904
8, = Voo @M 034922 034922 034822
b = MoozMs 1.37272 0 0
P 069435 Q 0
C = Moo Me 0 0 056102
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FER Y —Y 0 0 0,60012
Moa  ROWIRT 5583 0 3416
Moasow  RIGKIRT 15652 15652 15652

B.3.5.2 KoadpdpuumeHT MabbiTHa M2BECTH M CTENEHL obeccepuBaHuA

Ona pacyeTta koadduureHTa MabbITKa W3BeCTH HeobX0aMMO 3HATL MACCOBLIW No-
TOK gobaeky m, W ToNNWEa m, . MaccoBwld NOToK A0DEBKK CNpPEdenAeTCA QO3IMDYHOLLIMM
yCTpodcTBOM. MpK NpaMoM onpefeneHuy Kng MaccoBBIA NOTOK TONNWEA MAMEPRETCH, a
npM KOCEEHHOM oNpedeneHWM paccuyMTeiBAeTCA Yepes knd. B nocnegHem cnydae BblYMC-

NeHWe CoYWeCTBNASTCA UTepaTHBHO

Hg = myg Fmg, {8.3-81)
Aoy = — HR {8.3-82)
Ty 1174919 & b+ g
e - Fsoer o Mok Ysozd (8.3-83)
R T vy DERIT2
roe
Hip, = MACCOBBLIA NOTOK TONNWBA, KIVC,
i, ~ MAcCoBLIA NOTOK 00DaBKW, KIic,
¥a ~ CofepxaHWe cepk! B TONNWBE, KIVKT;
Vear - 0BbeM ObIMOBOro rasa m /kr;
¥sozd  — M3MepeHHoe cofepxaHue SOz B OsIMOBOM raze Mo
Ecnu cogepwadue 50. B ObIMOBOM raie yxkasbiBaeTcs Mmrim?, To
Ye02d - 03412 Faoad 1n-B (8.3-54)

3 3

m-im

PaccunTaHHanA cTeneHb QE-E:CEEPHBELHHFI TPEE}"ETEH Ans onpefeneHydA NapameTpos

magim

CHWIEaHWA B CNYYae YCTaHOBOK NDAMOIro GEECCEF]HEEIHHH. [apaHThA CTEneHK DﬁE‘.‘CCEpI"IEE-

HWHA HE ABNAETCA NpeMeTomM HacToRWenD CTaHaapTa.

8.3.5.3 3nemMeHTHLIA aHanus
Mpu npAmonM obecceprBaHuM NapameTpel cornacHo nyHkTy 8.3.4.1 HyxHo gonon-

HATE MHAekcoM K. Ecnu js cogepxanne cephl B TONNMBE, TO:
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Hasdn = Mage © ¥s s @ 432120 (8.3-85)
ook = Moot + 75 Moy B+ 75 (2 332120 — 199808 )| (8.3-86)
Voadk = Voot + 15 Ics By + 77 (@, 377601 - 0.68172]] (8.3-87)
Heozek = oo *+ ¥s g b+ pg @ 0,00218) (8.3-88)
MHIOFK = HH20F T Fs Roy © (8.3-89)

W3 3TOro BLIBOOWTCS!
Veozar = ficozak [ Pcoz (8.3-90)
Frozm = Veozak (Voo {B.3-91)

Fooaek_~ Yooz
Hagk = Haolk * Pagbooak T
Fopzd ~ MoD3ad

8.3-92)
s oA Yoz
= Handt * Onad Godk :
¥ozad — ¥ood
Froagk ~ Yooz
‘I"IGd.Ev'. = Fﬁndﬁ #
Luiu T2 (8.3-93)
- F,-'G 0244
Fiyzad — Yorzd
] Yoozak — Yoozd
Hooak = Hoozek + PradbGodk T T2 Ad
] ::u:z;ir COZad (8.3-84)
O2d
= Heozek * PaadP ek —— Trozad
Fozad T Vood
roe
Jozg = COOBDHaHWE COe, HaMepeHHOS B CYXOM OBIMOBOM Maae;
jpza - Cofepwanve Op WaMepeHHOe B CYXOM JbIMOBOM rase;
Fa2ok = HE20E  Fadk TH20A4 (8.3-95)
HaK s gk i1+ Enaoag | {8.3-96)
fak " dak T Yashe T oMK (8.3-97)
£,3-98)
foosk = ook [ Mok {
[8.3-94)

Tox = Muzok /HGK
3HaYueHHA ONA soozag Hozag frag M Foozas MOKHO B3ATE M3 8.3.4.1.

Mapamertpel Ge3 wHaoexca K paccunTsiBawTes cornacHo 8342 1 unuw 834 2.2
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8.3.5.4 DHepreTM4eckMe W MaccoBbie BanaHcbl
Pacwennedye kapboHaTa kansUWa WWnd rmapuoa KansuWa NpueoauT K sHaoTep-

MUYECKMM DEKUMAM, ONA KOTOpbIX HeobxoOwm nogeod sHepruk. O6pasosanwe CaSO.,

HanpoTWe, NpegiTaenaeT cobon JKIOTEPMHYSCEYH) DEaKUMED, NpH KOTOPOW BLIOENASTCA

IHEPMAA.

Cal0, — Ca0 + CO, - 178,98 kJ/mol (8.3-100)
Ca(OH}. — Cal + H0 — 109,53 kJimol (B.3-101)
S0, + Ca0 + 05 Os —» CaS0, + 501,83 kdimal {8.3-102)

Ecnw 3tk aHepruv otHecTH K 1 kr cepul (npw M. = 0,0320602 «rimons), To nony4at-
CA NpUMBeaeHHbIe B Tabnuue 8.3-5 aHTanbnNMM Ha K cepbl Nea U Roasoa.

TennoTBOpHYK CNOCOBHOCTR/TENNOTY CTOPEHWMA HYMHO CKOPPEKTHMPOBETE Chegyio-
wum obpazom:

Hing = Hix) # rs [nsheasod = nea Uhey = Lo )l kdikg (B.3-103N}

Higw = Hig) + s (tshrasos + neahcy | kikg (B.3-103G)
Coaep#aHue 0oBABOK B TONNKMBE gy, B KIVKT, 38038TCA:

fiy = yeiip, (174919 + b + ¢ (8.3-104)

KONWYecTeO 30MN6 BMECTE C OCTATKOM WHEPTHOMD MATEDWaNa Ha Kr TOMNUBA Fawni
Ja0aeTCcH:

Fasik = Vash * ¥y ['.rJ'll.::aI - i 1174918 + r;34,24532] 83105
= rash + i g, 174919 — g 249713)

Mpu 3TOM OCTATOK MHEPTHOrD MaTepvana cOCTOMT W3 okcuaa kansuwa (Cal) u
cynedata kansuua (Cas0,), 1o ects:

¥ashoany = F5 |:-'r.:., — 15 1 1,74910

(8.3-106)
¥ asmasoa = Fg Ny 424632 (8.3-107}
OTcrona obwan TennoTBopHaa cnocobHOCTE:
Hoowoe = LG = s [isheasos + ms ey = el B+ by + g J0= 1, )+ Jiying {8 3-108N)
HGrok = Hig) + vs (nahcasoa + moahies |+ ke + kg JI11 =1 )+ Sig g (8.3-108G)
rae
hi ~ YOensHan 3HTansnua gobaexu.
hy = Ecy lies = 1) (8.3-108)
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4a

o — IHTANBNKA BO3OYXa ONA CHWUTAHWA

Jiniak = Fak Fpa g -1 (8.3-110N)

“'rf.':-lh"hﬁ = H ALK lEp-\.d [.!A. = Iy :|+ XHZOAGE 1.{-, * EpET {:A -, _:I:|J (8.3-110G)

8.3.2.5 MNoTepu OT 3IHTANLNKKA KU HEOQOXOra B 30Ne

Mpw npAamom obeccepvBaHWM B TONKE C FOPENKaMW pacyeT BbINOMNHAETCA NO
8.3.3.4, cny4a# 1.

Mpyu NpreMOo4HBIX MCNBITAHMAX TONKKW C NCceBgooxMMerHHbiM cnoem (FBC) He cne-
ayeT OMUMOATE, YMTO YOACTCA OOCTHYL PABHOBECHA MeXOy BHECEHHLIM W OTODpPaHHBIM KO-
NUWYECTBOM 30MNbl, NOCKONbLKY B TONKE ¢ NCEBJO0MMMEHHBIM CNOEM NPUCYTCTEYHT 3HAYK-
TENbHOE KONWYMECTEO MHEePTHOMO MaTepuana. Ona Toro uTobel HE 3aBUCETE OT CNyYalHbIX
Bonblwmx UNKM MeHbLLKMX OTDOPOB 30M6LI, NpK pacyeTe NoTeps ANA OTOMPAEMBIX MACC Hy M-
HO KNAacTe B OCHOBY BEEE&HHLIM MACCOBLIM NOTOK 30Nb6i. [NoaTtomMy nepen Ha4anom WChbl-
TAHWUA HYHHO OrOBOPWUTE DbITh KONMWYECTBO 306l M SONCAHUTENEHYO A0NK WHEPTHOD Ma-

TepuWana i,y . W3 NCEBNOCKWAHEHHOO CNOA W ¢ MUNLTPA, NPUYEM B 3TOM Chy4ae nog

TEPMHUHOM «30Na%» Ka¥ObIK Pa3 HYAHO NOHUMATE BECh BRIMDYAHAEMbIN TEEDALIW MATEpKUAN,

TO eCTb 30MNY NCEBAOOKWKEHHOIO CNOA /i, Wnu 3cny duneTpa s, . OH COCTOWT U3 300kl

TONNWBa, OcTaTKa 00DaBoK U HEJOMKOra.

oo - BONA m ¥, W3 NCEBA0OMMKEHHOTO CNORA,

Fea = 00NA m ¥, .. COUNLTRAE;

Use  — HEeAOMOr U3 NCEBACOKUAEHHOTD CNOA K M, |

Urs  —HEpOMOr C huneTpa K i, |

Usc  — HEOOMOr U3 NCEBACOKUMEHHOMO CNOA K M, ¥, )
Upe - HEOOWOr C PUNLTPa K M v, L,

B aTom cnydae:

QSL = J?':IEL [ESL [rsr_ - .I'rlh+ dgr H'JIJE fﬂ-3“11.1"
Ora = mpn [Era lpn =10 )+ upa ) (8.3-112)
npw
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5L

Mgy = Mp, ¥ gk —— (8.3-113)
1 - I-FSL
MEA = FiEQF st Hj’::_h (8.3-114)

MockonNekY B TONKAX C NCEBJOMKWASHHEIM CNOeM AN YNeTyYUBLWEWCA JONK 30N

v NOACTaBNAESTCH 3HavYeHue HoNk, TO!

¥ AshE [ Bl Hpa
T Tt R ] 8.3-115)
= Fash T ¥r2o [ UsL = Upy |

Mpw 3TOM DONKW HEQOKOra Use M Ura BCAKWA DA3 OTHOCATCA K BCEA BRIHYTOW 30ne. Ecnu

ONs Ueneid cpasHeEHWA O0MA HEAOKOra OTHOCUMTCA COOTBETCTBEHHO TONLKO K COBCTEBEHHD

3one ToNnWea, To:

o Vasw  Wel

- Fam |- bg _ {8.3-118)
= [1 b= {ng, 174919 + ns 2.4‘9?13]J . Pl

¥ ash ~ W,

LETs

370 ypaBHEHKE CNpaBeanyec W ONA Urc.

8.3.6 MogeogWMbIe M OTBOOWMLIE TENMNOBLIE MOTOKK B cny4yae KGHEHHHFGBHHHI:I]{

TONOYHbBIX YCTAaHOBOK

8.3.6.1 OBwme nonoxeHnA

Ecnu HecbxogWmMo npoeecTyH NpHeMOYHBIE MCNEITAHWA, NDW KOTODBIX B Naporedepatope
OOHOBDEMEHHD CHUMAHTCH HECKONBKD BMOO0E TONMNKEa, TO CnedyeT eceria WaMepATe Mac-
COBLIA NOTOK BETOPOMND W BCEX NOCNedyHnWKWx BUOOE TONNWES, HE3dBWCWMO OT TOMD, OCYLLE-
CTENASTCA NA Onpadenedre kN NpAmMeiM MNKM KOCBERHBIM MeTOO0M. I'Ipu 3TaM B Cny4vae
EOCB2HHOrO onpedenaHia KN MOKHD OTRAZaTECHA OT MAaMEDEHKWA MaCCOBOMD NOTOKA TCN-

nWea. 3T0T NOTOK TONNWBA MOMHO 0B03HAYMTE M, (MACCOBLIA NOTOK MABHOMO TONNWEA).

OnpeneneHna W ypaeHeHWA B paznenax B.3.2 — 8.3.4 cnpapeAnumes! B HEMZMEHHOM BUOE,

2CNK BCe BblpadeHWA, KacaWHeCA MacCOBOro NOToRa TONNKWEA NPKW KOCBEHHOM Conpede-
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nedHywd Knd, OTHeCeHb! K HEWMaMEDPEHHOMY MaCCoBOMY NOTORY TOMNKMEA., TO €CTe BENWYKMHA

1, B YPABHEHWAX B 3TWX pa3genax Non#KHa BbiTe 3aMeHeHa BENWGUHOW i, .

TennoBke NOTOKW, NOCTYNAKLWKWE B NAporeHeparop OT BTOPOro W cNefyowMy BM4os Ton-

NUBa, He 3aBWCAT OT MAcCOBOMND NOTOKA rMaBHoro ToONNUWEa W NoO3ToOMY AON¥HLl paccMar-
PHBATLCA, KAK COQeHallWech B BENUYHHE Qﬂ (cm. B.3.2.3).

8.3.6.2 MoaeogMMblie TENNOBLIE NOTOKM

[nA NoaBOgMMBbIX TENNOBLIX NOTOKOE CNpaBeqnesl CNeqylMe YpaBHEHUA:

Opayrr = merH o (8.3-117N)
Owcizr = e H G, (8.3-117G)
Oz = 2. P + Osa + Opoas + O (8.3-118M)
I?[r.nz = EF ¥ QISA + E[::.':uhs + Q(G]F {8.3-118G)
Oz = Ppozr + Oz (8.3-119N)
Oz = Crawr + o (8.3-118G)

Mpu aTom GJ - NPpUTOK Tenna oT BTI'_'IIFFUI-_'I WK OT CnedyoWwyx TONoK, NpuYes CHoOa npy-

YWMCNABTCA W O0NONHUTENBHAA TOMNKA MenbHMUBL. 30eCk!
er]F = Z‘*i-‘-”(rﬂi bt 1B8.3-120N)

g = Z mi G {R.3-120G)

Ananoruuno 8.3.2.2, H, ,, Hy®HO onpegensaTs ONA Kax40oro TONAMBa, NPWHEM HYHHO Nog-

CTABNATE OONK BO3OYXE ONA CHWIAHWA B CNYYae KaX[oro Buaa Tonnvea ana oaWHaKoBoW

(vameperHHoi) obbemHoil gonu Oz B cyxoM ObIMOBOM rase (cmoTpy 8.3.6.3).
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8.36.3 MoTtepwu

YpaBHEHWA ANA NoTeps cornacHo 8.3.3 Takke 0CTaKTCA CNpaBeqNuBbIMY, ECNK /i | 3a-
MEHSETCA s, , 8 NAPAMETPLI fi, . Hoos, tyzo, 8 TaKKe Vi, PACCYMTEIBAKITCA COFMACHO

B.3.6.4. MNOCHONLKY HYXHO NOSCTABNATE NEPEOHAYANEHO HEW3BECTHLIW MACCOBLIA NOTOK

TONNWEA s | B PACMET 4 WT. 0., pACHET KNG NPW UCNONE30BAHWK KOCEEHHOMD MeTona

MOHHD OCYILLECTENMATE TOMBED WTEPaTHBHO.

Ecnu ooMH W3 BUOOE TONNKEA NpedCcTaBNAET coBbor TeEepOoe TONMWED, TO, Kak NDasuno,

3TOT MBCCOBBIA NOTOK TONNHMEA HE WAMEDAKT. B UHOM CNyYas NOTEPH C WNAKoM W NeTy-

MEH MBIk O, =0, + 0, MOKHO M3MEPATE TONLKO HanpamMyk (oM. 8.3.3.4, cnyyai 1).

8.3.6.4 Pac4yeT macchbl BO3AYXa ONA CHWIAHWA/OLIMOBOrO ra3a, OTHECEHHOM K

Macce TonnMea

B Chiydas TONOMHEBIX YCTAHOBOK C HECKONMBKWMK BHMOAaMK TONNWBa ONA patydeTa MacCkl
BO3OYXa ONA CHWMAHWA/OLIMOBOMD rasa, OTHECEHHOW K Macce TonnKMea, HECYLLEeCTREHHD,
Ha ki n DﬁpEEIDH OBLWMKA MABCCOBLIM NOTOK BO2OyxXa ONA CHMraHWA MateMaTu-eckl nogpaai-
OeNASTCA Ha OTAeNbHBIE MODEnNKK. FPEEIHEHI.-'IFI OnA napameToos COCTORHWA, OTHECEHHbBIX
K MacCOBOMY NOTORY MaBHOM ToMNWea, NONYy4YakT I'IFFGCTEFIIJ.I}-’}G q}ﬂpl'-'l}", 2CnK OnA Kas-

OO0 COMMEHHOIo ToONNMEa NPHHWMaETCA paBHOSe CodepxaHKe OB CYXOM OEIMOBOM Maze.

HGETBM}' ONA Kaxaoro Tonnyiea © 00MHak0oBbIM AHEYEHWEM Yooy {EHEHEHHE, H3MEepeHHOE B

ObIMOBOM rasze) crneqyert onpefeniTh BENWYNMHE tooa iizon You, thiao W tg N0 B.3.4.1.
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A = Hagi '[1 + -’-'HE-:}A-”
Had = Z TiH A
g, ZI.‘Fm = ttag 11+ xp2004)

A = Z £i MG
Mooz = 2 hMeo
FHZOF T Zzl.ﬂILEDFI

Hudy = Z—’a L ]

ooz = deor ! MG
Thzo = Muzof Hg

Epi = f {xpzor, Yooz, 1)

rae

i, ~ MAacCOBLIW NOTOK rMaeHoro TONNKWEea;

W, = MACCOBLIE NOTOKKW J0YIAX BMOOE TONNKWES

Z, =Hi,, {11, — OTHOLWEHWA MACCOBLIX NOTOKOE.
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8.4 Tepmuuyeckuu Kkng

8.4.1 Onpepenedne

KoaduhbuumweHT noneadoro OeACTBMA NaporeHepartopa onpefenseTcs Kak oTHoWe-

HWE NONe3HoW TENNONPOWIBOONTENBHOCTA K NOEOAWMOMY TENNOBOMY NOTORY, TO 8CTh!

O (8.4-1N)
Tiwm =
Doz
On -
Tam = —— (8.4-1G)
o

Hanee Wi Tennoeoro Banadca nony4Yass:

Pz = On + Ot {8.4-2N)

Qi = O + UiiLam {8.4-2G)

MocpeAcTBOM 3TOMD OTHOWEHWA MOXHO ONpefendTe KENd ¥ No cnejyowum ypae-

HEHMAM:
Iy 1
.[-il'h;'"!_ - = Q‘u =- - - {H.“‘EN}
On + Qa1+ Qs 1 On
' 1
Hicie = E-H = : - {8.4-3G)
n + Qb 1+ Giciti 1 On
WK
Ot 8.4-4N
foem =1 = (B.4-4N)
Q[N':ufm
Hm =1- Ciom (B.A4G)
62101

¥YpaeHeHws (8.4-1) npuMeHAsTcA NpW oNpelenedHdwd ENg NpAMbIM MeTodoM, a
ypaeHeHne (B.4-4) npw onpefeneH M Kng KOCBEHHLIM MeTogoMm. [pu NPUEMOYHEIX WCNbI-
TAHWAX WAMEDAKT NWWb CTONBKO NapamMmeTpoB, CKONbKO TpebyeTca OAnA pacuera knd.
MNpuemMovHble WCNBITAHWA HE OCMHHLI NOATBEp#AaTh peaynbTaThl M3MEDPEHUA NYTEM CO-

cTaenenuA Tennoeoro BanaHca.
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8.4.2 lpamoe onpepenedHne Kng

8.4.2.1 NimepaeMblie BENWYHUHEI

Ona onpegeneHWa KNG NpAMbIM METOLOM, KK NDABUNO, HYKHO ONpedenuTs che-

OYHLWWE NapaMeTpbl

d) MaccoBbii NOTOK CEEXErc napa WnM MacCcoBbli NOTOK NMTATeNbLHOW BOAbl, Mac-
COBLIE NOTOKK BOOLI, BNPLICKMBASMOW B OXNaanTent NeperpeTore napa, MaccoBbIii NOTOK
NpoAyBovHOW BOOL,

b) maccoesie NOTOKKW OTOBPAHHOIC Napa M MACCOBEIE NOTOKW HA YNNOTHEHWW BANAa
TypBMHLI ANA pacYeTa MacCcoBLIX NOTOKOE Napa NpoMexXyTo4HOro Neperpesa, MaccoBsLIe
NOTOKW BOALI, BNPHICKHMBASMON B NAR00OXNAAWTENE NPOMEXYTONHOMD NaponeperpesaTensa,

C) TeMnepaTypel W JABNEHWA BCEX NOTOKOB Napa W BoOkl, NOCTYNAKWMWX B Nnapore-
HEPATOD W BbIXOOALLMY U3 HErD,

d) MmaccoBbid NOTOK TONMNKEA;

g) TENNOTBOPHAA CNOCODHOCTEL MNK TENNOTAE CrOPaHWA, COOepHaHWe 30N6I W BOOk,
a Takxe 3NeMEeHTHBIR aHanua Tonnuea, ecnu TpebyeTcs,

f) Temnepatypa TONNKWEa M BO3OYXa OANA CHUIAHWA,

g} BnarocojepiaHve Boayxa AnNA CHUraHus,

h) gaeneHwe, TeMneparTypa ¥ MacCcOBLIA NOTOK BCNOMOraTensHoOW cpefel AnA pac-
NeNeHUA;

i) aHanua gemosoro raza (cogepsadue CO; wnw O u CO).

Ona wHopMaume MoryT BelTe ONpegensHsl W Apyrke NapaMeTpbl:

j) TEMNepaTypa oKpy#MALWEro BO30YXa, TEMNEPATYDA B KOTENLHOW U AaBNeHue
BO3OYXA;
k) TemnepaTypa ObIMOBOIO raza;

|} MBCCOBLIM NOTOK U COCTAR OCTATKOR OT CHWIEHWA.
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Ecnu npuemovHsie MCNsITaHus NapoBoro KOTNa NpoBo4ATCA NoCne NpHeMoYHBLX

WCNBITAHWA TFpﬁHHbI, TO MaccoBble NOTOKW Napa NpoMeXyTOMHOMD Naponeperpeeartens

MOryT ObiTk BbIBEOEHbLI M3 Pe3ynsLTAaTOR NPHEeMOYHBIX WCNLITAHWA T'j.l'DﬁHHhI.

8.4.22 Pacuyer knpg
Mo = _.Q”— (8.4-5M)
Oz
s = _On (8.4-5G)
Q[l’.'lIlnL

E,L'I,E'Eh BEMWMCNAKTCAL

(},  cornacko 8.3.1;

(),. cornacko 8.3.2.4.

Ecnu Ana KOHTPONSA HeoBXoOWMo ONpefeniTe NOTEPH C SbIMOBLIMUW rasami (cp.

5.2), To 3TOT NapaMeTp BelTekaeT U3 8.3.3.2.

8.4.2 KoceeHHOe onpegeneHve kng

8.4.31 Mameprembie BENUYUHBI

Ons onpedeneHWA KNG KOCBEHHbIM METOOOM, KaKk NpaBuno, HyHHO ONpPedenwThb
cnefyowe napameTpe

a) TeNNOTBOPHAA cnocoBHOCTE MNKU TENNOTA CTOPaHWA, COASPHaHWE 30NMb6l W BOALI,
a TAKKe 3NeMEHTHLIW aHanua ToNNMea, ecny TpebyeTcs;

b) aHanuz geimoeoro raza (cogepwanue COz wnu Oz v COJ;

C) TEMNEPATYPA BLIXOOALWErD ALIMOBOIO rasa;

d;l TeMnNepaTypa TONNKEa W BO3AYXa ONA CHAMaHKWA]
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e) Bnarocofepxaque Bo3dyxa Ang CHUraHua,

f) naenedwe, TeMnNepaTypa ¥ MacCcoBLIA NOTOK BCNOMOTaTENLHOA Cpeasl ANA pac-
NeINEHWA:

g} MOLWHOCTE MENbHWL, UHWPKYNAUWOHHOMD ALIMOCOCa, LMPKYNALWOHHBIX HACOCOE K
NPOYUX 3NEKTPUHECKHE NPHUEBOAOE,

h) TemMnepaTypa U MAcCOBLIA NOTOK TRPAHCNOPTUPRYIOWEIo BO3AYXa ANA BO3BpaTa
NeTyyYer Nbinu,

i) TennoTeopHaa cNocoBHOCTE WKW TENNOTA CrOpaHuA, TEMNEPaTYPa M MACCOBLIA
NOTOK TONNWBA U2 BTOPOW WNK NOCREAYIOWWX TONOK MNKW QONONHUTENEHOW TOMKW MENbHK-
Ukl

|) haeneHue, TeMNepaTypa v NOTOK Napa Napoeoro kanopudiepa (Ha BX04e W Bel-
Xone),

K) TemnepaTtypa v MaccoBLIM NOTOK y4anaeMoro wnama,

[} aona Hegowora WK cCogepaHue yrnepona e WwWnake nKbo TENNoTBOPHAA cno-
cOBHOCTE UMK TENNOTA CrOPaHWA LWNaKa,

M} OoNA HEJ0®Oora MNK CoaepHaHue yrnepoaa B NeTyyen neinu,

N} MAcCcoOBLIA NOTOK NETy4er NN M2 OblMOBON TpyD.;

0) TEMNEpaTYpPa Ha BXOAS W BhIX0OEe W MACCOBLIM NOTOK OXNaxdanwend soibl;

P} MAcCOBLIE NOTOKW CEEXErD Napa WNW NUTATENEHOW BOALl, MAcCOBLIE NOTOKW BO-
Abl, BNPLICKMBAEMON B OXNaguTens NeperpeTtoro napa, MaccoBsLie NoOTOKW NpogyBo4MHON
BOOL;

{j) MBcCOBbie NOTOKW BOAL!, BNPLICKMBAEMON B 0XNAAWTENL Napa NpOMEXYTOYHOMo
neperpesa

r) TemMnepartypa v 0asnedue Bcex MacCOoBbLIX NOTOKOB Napa v Boakl;

5) TeMmnepaTtypa OKpy#awLlero so3ayxa, TEMNepaTypa B KOTENLHOW W JaBneHue

BO30Yxa.

OnpegeneHWA MaccoBbiX NOTOKOE Napa NPoOMEXyTOMHOIO Neperpeea no 8.4 2.1,

BEonee TouHOE onpedeneHKde NOTOKA NONe3HOMD Tenna {._]' Ha QCHOBAHWKA HamMepe-

HWIA NapameTpos g). r) W 5) Tem BawHee, yem Gonblwe notepn (J,, W (), W NOABOANMEIE

Tennoesie NOTOKW, KOTODbIE HENPONCPUWMOHANbBHbI COAMKEHHOMY NOTORY TONNKEQ.
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Ecnu cxuraeTcs FESDGE{JEIEHDE TOMNNWED, TO BCerda QoMHHbI fObiTb W3BECTHLI pe-

AYNbTaTbl 3NEMEHTHOND aHalnMWaa raaa. B CnyYyae Teepdord TONNHEa, Masyta | NpHpoaHo-

M raza Taklie JaHHbie aHankaa TpEﬁYIﬂTCFI TONBKD TOrga, KOrga Helns38 BLIYMUCIMTE O0MM

BO3OYXa ONA CHEUMEHAA W ABIMOBOTO raaa CTaTHUCTUYeCKWMH MeTOdamMK.

Mpwu pacqeTe |, ¥ MACCOBbIX NOTOKOB LWINAKa W NETYYEN MbINK Yepes 30N0BbIA Ba-
NAHC HYHKHO Y4WTBIBATE, YTO 30na wenapaeTcs. [ns wonapvBlIEAcR O0NK HYRHO Nog-

CTABNATE 3HAXMEHWA cornacHo 8.3.3.4.

8.4.3.2 Pacuer knp
. - .
e =1 - O g Medir * 01 + Ore (8.4-6N)
Doryzam oz
MG = 1- —.-Q-.EE'"': 1- HFJLF."' £+ an: [E-*-—EG}
G Chenmo
WM
1-% Iay
CLL T R s - E or - {B.4-TN)
14 |Qge + 01 - Oz ZII:H:IF W e
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A 1- 2 hae
(5H 17{

: . . {8.4-7G)
fhpe + O - Siae Z’[mr-' }IQH
npu

Z!{N]F =lar + Ipocor + s r

{B.4.BN)
z!ct.i:ll-' =lgar * fenoor * Loy r (B4-B0)
roe
lsr - NOTEPW ¢ ALIMOBLIM ra3oM oTHOCUTENLHO (. (cp. B.3.3.2), KoTopkle 3a0aTcA Ye-
pea:
Mo -
lpwyar = T ltg — 1) {8.4-9N)
H vnat
1 | - -
hoor = 5 lieaTpes lte = t: )+ o (hg = ;)] (8.4-9G)
[RELTE
MoTepw oT HenonHoro cropakms (8.3.3.3) oTHocKUTENLHO (., 3a0aKTcs Yepes:
Y
lpocor = Yeoall con (8.4-10N)
H oo
hiwor = YooaHeon {8.4-10G)
i et
a
lzF F, NOTEPKW OT 3HTANLNKW W HENONHOMC CTOPaHKMA B WNaKe W NeTyYed neine (cp. 8.3.3.4),
OTHOCWUTENLHO ()., , Yepes:
Jgf
loosF P = T {8.4-11N}
H et
o
haise T =7 = (B.4-11G)
G
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£CMKM MACCOBLIN NOTOK WNaKa K NeTyqyei NeNy onpeaensamnT 1 30N0Boro DanaHca W s

|
‘rl
Iy = H;L (B.4-12N)
ot
S
me_- = (B.4-12G)
HiGua

ECNK MacCoBbIA NOTOK J'IET"f'-lEﬂ NBiNnyg HaMepanT, a MACCOBLIA NOTOK WNaKa onpegenswoT

Wa aonoeoro Ganadca, Unu

e
lopar = Lo (B.4-13N)
H{N}lm
ligyear = Tin (8.4-13G)
o H (G

2CMK MAcCoBbLIA NOTOK WNAKa MAMEDHKDT, 8 MAacCoBbLIA NOTOK J"IET'{.I'LEEﬁ Nedfy onpeaenHAssT

w3 aonoeoro Banadca.

B aToM cny4as HYy®HO BeIMUCNWTE CNeayHWHe BENUYHHE

Q.. cornacHo 8.3.3.6, 0, cornacko 8.3.2.3 1 ¢, cornacHo 8337, aTtake J., . J,,. O,

W (., cornacHo 8.3.3.4.

Mpw sTom O), WK O, copepwatca s (), .

M3 ypaeHeHua (B.4-T) Tawke BuITEKART, YTO NPKW KOCBEHHOM ONpefeneHui KN HymHO 13-

MEpPATE (J,, ecni O, +0, —(), ¥l He paBHO HyNo. MoCKoNbKY YMCNOBOE 3HAYEHWE Bhbi-

paxeHWA, Kak Npaewuno, Mano, To Np| onpegeneH|e Q..' He NpedbRBNAKTCR ocobbie Tpe-

DOBAHWA K TOMHOCTH HaMepeHHA.

MNoTepw, oTHeCEeHHLIe K 0BlWeMy NoaBedeHHOMY Tenny o,

MoTepn ¢ ABIMOBEIMU FA3aMUK:
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Oz 1
Ly = e 1_""-'!'” fi)m | {B.4-14N)

iz
lics = fiioF {‘ - TG (B.4-143)

MoTepu oT HENONHOTD CropaHAA:

Oz
oo = Ipgcor |1- 3 J-?IHJE| {8.4-15N)

Ciciy |
Ligwo = lawor [1 - E!"_ ”’{{}}HJ {8.4-15G)
N

MoTepr Ha UaNyYeHWE U NOTEPH B NAHWK:

Covie
e = L Twe (8.4-16M)
Un
i
lowme = o Hicim (8.4-16G)
N

MNoTepy OT 3HTANLNKA W HENONHOTO CrOPaHWMA B LWNAKE W NeTyYel NBINW, B 33BMCUMOCTH

OT TOMD, KAaKUM METOO0M W3MepAndcek NoTepu (cM. 8.3.3.4).

Cnyuai 1:
e 40
lpwise = —"_QELQ- - oaon (B8.4-17N)
i)
; Ogi + Ura -
fiaysy = _EZT— niGye {B.4-17G)
™
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Cnywai 2.
|, Cour OF
lpose = loser |1+ 0 Mm ﬂﬁ i (8.4-1BM)
L i N
Pz OF
ligisr = liaisLe [' - QH T | + Eﬁ TG (8.4-180G)
Cnywai 3.
I ; X
e Yoz Osi ]
loaisr = IpaFAF i-‘ - O ﬁ'mm] + E Tivm (B.4-19M)
Cheiyz D5 o
hawe = lewar [ 1= —— mge | + =— MiGie (8.4-19G)
(GISF = fGIFA [ O 1G) 10w
Cnywai 4.
Q{HH
frnse = {pvise F {1 "o TN (B.4-20N)
M
Yiar (8.4-20G)

hawr =heere | 17— Mo
| ©n

ﬂpﬂ-'-lHE naTepi {E JdBUCHMOCTH OT TOMD, KEaK MAMEDANWCE NOTEPKM OT 3HTANBMKWKA W HENon-

HOMO CrOPEHWA B WNEKEe W NeTy4er Nbinu):

Crnyyai 1:
o, = ¢ - Q§L - Opa, - (B.4-21M)
O
O - Ost, = Pra (B4-21G)
hon = == hGiB
iy O
Cnywan 2.
b, = O — Psa - (8.4-22N)
'
lgr, = 290 o (8 4-22G)
Oy
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Cnyuail 3:
O - Qa1 (8.4-23N)
fw = ———— ™
(WL O (]
O - 0a (8.4-23G)
! 3| Pt [ 1 :
Lo On
Cnyuai 4:
oo, = O - (B.4-24N)
On
O 8.4-24G
lgyn = == mae { )
Oy
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npu
fowis =T - lang = Toown — lonre = Tivise — v {8.4-25N)
s = 1= Nime — fioeo = fore — figsr — il (8.4-25G})

9 MepecyeT Ha rapaHTHHHLIE YCNOBWA

9.1 ObuwMe nonoxeHWA

MpenocTaenAeMBe WANOTOBUTENEM TADAHTHH KNG W MOLWHOCTH MNK ODYIME TEXHK-

HYECKMX YCNOBWMIA OeACTEYIOT TONBKO NPH onpeaenedHblix OroBopeHHLIX YyCNnoBrax (cMm 5.1).

Ecnu npy npUemodHblx MCNLITAHWAX HEBOIMOMHO YCTAHOBWTE YCNOBWA rapaHTUM
No NPUYKMHaM, H3 KOTOPBIE HE MOMET NOBNWATE HIrOTOBUTENL, TO W3MEPEHHLIW KNng Oon-

#eH BelTe NepecyuTaHd Ha rapaHTUHHLIE YCNOBKUA.

Ona cnegyowix NapaMmeTpos (OTHOCALLMXCA TONBKD K MPaHMUE CHMCTEMbl) MOMET

HMETE MECTO HEBLINONHEHWE FAPAHTUAHLIX YCNOBWMA BO BDEMA NPHEMOYHBIX WCNBTaHWA!

TennoTeopHan cnocoBHOCTL/TENNOTA cropaHua Tonnuea, M, His);
Bnarocopep#aHue TONNKUBA, 1o

Cogep#aHue 30Nkl B TONNWBE, ¥

TemnepaTtypa Tonnuea, I

Temnepatypa Bo3gyxa ANA CHUraHua, ]

BnarocogepxaHwe ObIMOBOIO rasa, yuaoad,

Temnepatypa v AaBNeHWe NUTATENLHOW BOAB, Prw M Trw)

TemnepaTypa 1 03aBNEHWE Ha BXOOE NPOMEXYTOMHOMO NaponeperpesaTtens, fa v o,
TemnepaTypa W JaBneHWe BNpLICKMBAEMON BOAbI, Ds W 3]

MaccoBblW NOTOK Napa NpoMEXYTOMHOMD NaponeperpesaTens, i, .

Ecnu MMETCA OTKNOHEHWA OT OMOBODEHHBIX YCNOBWMWA, TO HYAHO NPMHMMAaTe BO

BHWMaHMEe QB3 q}EIHTDF?EI- Bo-nepekix, OTNH43KWMECH MACCOBLIE NOTOKK W OTNHMYAKLWKECH
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TemnepaTypsl W JaBNeHKA Yeped 3HTankNMy BXOOAT B NodBedeHHLIE M OTBEOEHHLIE TEN-
NoBsle NOTOKKW, BO-BTODBIX, OTAWYaWHECH TEMNSATYDbI M MaCCOBBIE NOTOKA EMNWAKT Ha
YCNoeWA TennonepeHoCa B NnaporeHepatTope, KOTOPEE, B CBOK OYepelb, MOryT NOBNWMATE

Ha TeMnepatTypy ObMOBERIX Fa30B W KNO KOTNAa.

Bo MHOMAX cny4anx BNUAHWEM OTENOHAKWMWXCA NapaMeTpoe Ha TeNNoNepeHoc
MO¥HO A0 onpefenaHHol cTenadn npeHebpeds. MNpu Takux oBCTOATENBCTRAX NepecyeT

KMNO KOTNa BOAMOXEH TONEKD W2 3IHepreTudeckoro GanaHca.

B opyrux cnyYasx MOXHO NDHBOOMTE YDABHEHWA NepepacyeTa, YTobbl CKOMNEHCH-
POBATL KONeBaHWA TEMNEPaTYDLl ALMOBOro rasa. TAKOW CNy4ad MMEeT MeCTo, HanpHmep,
TOr4a, Koraa npu OTNU4aWeRca TeMNepaType NUTaLWeR Boa6 NOCNeqHER NOBEPXHO-
CThbH) Harpeea KOTNa ABNASTCA NOOOMPEBaTENb NMTATENLHOW BOALl W KOTAA NPW OTMK-
YAKLLEACH TEMNEPATYRE BO3OYXA ONA CKUFEHWA NOCNedHEeR NOBEPXHOCTEI Harpeea AB-
NAETCA BO3QYXONOQOrpeBaTens. B aTHxX cNyyasx NnepecyeT BCerga OTHOCHTCH K TeMNepa-

TYpe Ha Bxoge TennoobMeHHUKE, HE3ABWMCHUMOD OT TEMNELATYLBl HA MpaHUUE CHCTEMbI.

Mockonbky BeEnWuMHbl My, Mg, ¥ass W Jyoo 3J8BUCAT YT OT Apyra, To Ong nepe-
cveTa uenecoobpaiHo MCNONL30BaTE TENNOTEORHYH CNOCOBHOCTE/TENNOTY CrOpaHna To-
MNWea, cogepKadne 30Ne6l A, oTHeCceHHoe K BeasonsHoMy M BeaBogHOMY TONMMBY, W BNa-
roconepxanue W, oTHeceHHoe K Be330NbHOMY K Be3B0OHOMY TONNUBY.

3TH NapaMeTpbl MOMHO NERECYHTATE O4WH B APYroHW, NOCKONBKY:

Hogy + Fozo L

) = 9.1-1M
Hvpaar L= ¥am = FHZO I[ ;
M
i
H = 911G
Rt Yash = FR20 t }
A= LA (9.1-2)
1= Fash = ¥H20
W YH2G (9.1-3)
T=Fam = FH20
MK
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(9. 1-4M}

(2.1-4G)

(9.1-5)

(9.1-6)

(8.1-7N)

(9.1-7G)

[9.1-8)

(9.1-9M)

{9.1-9G)

Mpu aToM AX - pPA3HOCTE 3HAYEHWA TAPEHTUWHOMD NapameTpa X, W 3HaYeHWA X,

H3MEepEeHHOro BO BPEMA NPHEMOYHEIX MCNBITAHKA.
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9.2 NepecyeT B cny4vyae oTKNOHEHWA BXOAHLIX XapakKTEepUCTHK HA CTOpPOHE

BoAbl/CTOpOHE Napa
9.2.1 BnuAHMe OTKNOHEHMA HA MOLHOCTL

Ecnu 3HaueHWAa TeMnepaTyps ¥ JABNEHWA MACCOBEIX NOTOKOE HA BXO4E& W MACCO-

BblE NOTOKKW Napa NpoMeXYTOMHOMD Naponeperpesatend oTNWYaTCA OT apaHTUpoBaH-

HElW NApaMeTpos, TO HYHHO BRIMHMCNMTE NONE3IHYK TENNONPOU3IBOOWMTENBHOCTE {;J' ., MC-

NOMNe3YA W2MeDEHHBIE ZHAYMEHWA, ¥ CO3BHNTE 2 C None3Hol Tennonpor3IBoQMTENbHO-
CThHD, !,-'H.ESEIHHDIE B rapaHTHu, nNepecyeT He TFIE'ﬁ}I'ETCFl: NOCKONEBRY, Kak Npasyunoe, BNHAAHK-
EM OTNHY2KWMWMECA TEMNEDATYD W MaCCOBLIX NOTOKOB Ha TennonepeHos MOoKHD I'IF]'EHEE—

pesb.

2 3Toro HenNbaA MCXOOWTE, ECNKA OTKNOHEHKE TeMnepaTypbl NpegsIWAET 35 °C.
3To KacaeTCH, Hanpumep, OTENOHEHWA TeMnepaTtypbl MATATENEHOW BOALlI H3 BXOOE, 8CNW
nocnedHed NOBEPXHOCTHID HAMpEES NaporeHeparopa ABNASTCA NoJorpeearterls MNnTa-

TENLHOW BOALI (CM. 9.5.1).

BrusHKEM OTKNOHEHWA MACCOBLIX NOTOKOE Napa NpoMEXYTOYMHOMo Naponeperpesa-
TENA Ha TENNOMNEPEHOC, KK NPABUNO, MOXHO NpeHebpett. OOHAKO B HEKOTOPLIX CRYyYanx
yMEHLLIEHME MACCOBOIO NOTOKA MOKET NoTpeBoBaTe YEENWYEHWA MACCOBOTO NOTOKA
BNpLICKWEAEMOR BOOL! i, . OXNakosHKe Napa B NPOMEXYTONHOM Naponeperpesatens
HEBBITOQHO © TOYKW 2PEHUA TEPMOOMHAMMKN, NO3TOMY MACCOBLIA NOTOK BNPEICKWBAEMO

BOOBl B rAPaHTUAHEIX YCNOBUAX ., 3A03eTCA 4epeld:

g

_ A - he [ hpyzg — brie Ffgpz — Prin |
MisRg = Msw ni2 ~ Mep " =L I {9.2-1)
hpnizg ~fsrg | hepae — sy Frpzg = Psrg |

OpaHako nepecyeT cneayeT NPUMEeHATE TONBKD B TeX CNY4Yaax, KOrga MaccoBbii No-
TOE Mapa NpoMeyTOMHOND naponeparpesatels oTNUMaeToA OT NapadTUDOBaHHOMD 3HA-

YeHKa He Bonswe JYem Ha +5 %.
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9.2.2 BnuAaHWe OTKNOHEHWW HA NOTEPHD AaBNEHWA B NPOMEXYTOYHOM napo-

neperpesaTene

HUCHDHI:H}" noTepA JaBNeHWA B NMPpOMeXYTONHOM Naponeperpeeatens O03HadvaeT

TepMoMHaMMYECEYHD NOTePH, TO e2 4YacTo TPEE':,"E'TGH obecneuMeaTe B PAMEAX raDaHTAKM.

B peayneTarte OTKNOHEHWA TeMnepaTyp W OaBNeHWd W3IMEHRETCA cpelHWHW YaenbHbIA
obbemM napa, OT KOTOpPOre HapAdy © NNOTHOCTBHY Ma3CCOBOTO NOTOKA 3aBWCHT W NOTEpA
paenedns. Ipu By (Pawr + Prual2) by = (Taws + tane)’@ 0 vy = AP, 1) NOTEPS QABNEHKA B

rapaHTHUNHLIX YCNOBUAX AP, COCTAaBNAET:

. 2
mRHgFmg _:
g =L —5 (9.2-2]
LT
oe
it = MACCOBLIA NOTOK B rAPAHTHAHLIX YCNOBHAX,
Hi,,, - MACCOBBLIA NOTOK, MAMEDEHHBIA BO BPEMSA NPHEMOMHBIX UCNBTAHKWK.

9.3 MNepecuyer NPAMO UIMEPEHHOrO KNA HA rapaHTHHHLIE YCNOBWA

Mpwu npaMdoM onpegensHl KN NnepecyeT He T[JE'EI.‘_E.I'ETCH. ECNKW BRINONHASTCA CNe-

Oyrweese 3Ha4veHKWa!

1 Houce e | o one (9.3-1N)
H o HiMG
Hicice M Gar
S el = 0,005 (8.3-1G}
HiGpog Hi61G
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NOCKONBEY NP 3TOM MOMHO NPARATE, YTO YCNOBWMA TEMNNONEpEROCA B NapOoreHepaTop Ma-

MEHAKITCA HEAHAYWTENBHO.

EcnK 31O yCNOBKWE HE BLINONHAESTCA, TO NPHUEMOYMHOS MCNEITAHKME MOXHO NPOBOAUTE

TOMEKEDO MO QOMOBOPEHHOCTH MeROY WIMOTOBWMTENEM WM NONB30BATEMNEM.

9.4 [epecyeT KOCEBEHHO M3IMEPEHHOrO KN HAa rapaHTUMHbIE YCNOBHA Yepes

IHepreTH4eckMn BanaHc

9.4.1 Nepecyer B cNy4Yae oTKNOHEHWA TENNOTEOPHOW CNOCOBHOCTHITENNOTHI

CropaHHA Bez3onbHOro K EEBBﬂﬂHBrﬂ TONnNAWBa

OTNMMEKWAACA 0T  rapaHTMPOBAHHBIX  3HAYeHWA  TennoTEOpHAA  cnocob-
HOCTLITENNOTA CTOPAHWA B CNyYae ¥UOKOro W rajoobpa3sHoro TonnWea wnu Ge3sonbHoro M
BeapogHOro yrNa BNUWAeT Ha OBy TENNOTBOPHYK cNocoBHOCTE My, M 3HTANbLNUKW Obl-

MOBOMD raza v BO3OyXa ONA CHUMaHWA Jsar M Jagare

E nonpasoMHOM YpaBHeEHWMM ONA KNG NPpakTU4eCE MCENMOYanTCA oba BNUAHKWA, Tak

YTO OT NepecyeTa MOXHO OTE233aTheCA.

OTKNOHEHMA 3HAYEHWA Hyy,, He (ropeoymid raz, masyT) mnm My garn, Higaae (Yrons),
KaK NpaBuNo, CBMORTENLCTEYT 00 M3MEHEHMKM CHUraemMoro Tonnuea. PeaynsTaTe npue-
MOMHBIX MCMNBITAHKA MOTYT DbITe NPU3HaHLI HEYAOBNETEOPUTENBHLIMKM, ECMM 3HAYEHWA

W3MEHAKTCA 0T rapaHTUPOBaHHLIX NapameTpos Bonsbwe Yen Ha +0.5 MOxkr.

9.4.2 MNepecyeT B cNy4Yae OTKNOHEHWA COAEPHXAHWA 30NbI

ConepxaHue 30MNsl, OTNWYMaKWEeca oT rapaHTUpoBaHHBIX NapaMeTDOE, BNWAST Ha

naTtepH oT 3HTANBENKWKA W HENONHOMD CropadHvHE B Wnake y ﬂEWHEﬁ MBI,

MNepecyeT OCYLWECTENAETCA C NOMOLWLKD CNeaYOWEro YpaBHEHHA!
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(9.4-1N)

e
TR T ey~ T |] (9.4-2N)

i,

vinu “?Z;{NF AV = 1— Faen ~ Frzo K. oAd

= - - F Y

o {1 - II.“ | H{GM
rae

(1 - mkigp Hygyruzohcwe
Ky =1k —Harr 1 hop + ————— + . 2 ! =i (9.4-205)
A [ AshSF ,-.sr_rz im]-']"'{.l_fm - J"nzafl[ aF “”.u] H-ME [[r113 {I’_.'r(..-J
npu
haast = sl Cash s = Ip )+ Tpafasn g - i) (2.4-3)
BaskE = Tasn 1p ~ 1) (8.4-4)
hoasTG = CpsT e —1,) (9.4-5N)
hcawa = Cps1 g ~ )+ L, {9.4-5G)
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ugp = MsLMeL | TEAMTA (8.4-6)
1- Mo 1- HEs
r 1= Fash — Fun
TsLMSL — FAMFA TAsh 7 HLO {9.4-T)
| £ + 02 T ot
hgr Tug Fiaf sy ) * g P e i} ugr
rae

C,., —WHTErpansHas yaensHad TENNOSMEOCTE 30MN6! (LUNAKE UNK NeTyYeln Nbinug),

Cprhr — WHTErpanbHas yaenbHaa TennoeMKoCcTe HeQoMora.
[NepBbid YNeH ypaeHeHWa (9.4-2) sBkniovaeT g ceba BNMAHWE TEDMWUYSCKOW IHERTHN
30Nkl B WNaKe, B NeTyYeld NeINKW 4 B TONNWBE, BTOPOW YNeH NponopudcHaneH cojepsa-

HWMKD HeOoHara.

BenuuuHa m yyUTeIBEEET TOT AKT, 4TO JONA HEAOKOra YMEHBLIABTCA NO Mepe
YESNWYEHWA COOepPHaHWA 30Nkl YMCNeHHoe 3HaYeHWEe BENWYUHEl M QONEHO ObIT YCTa-
HOBNEHO WAFOTOBUTENEM WUNK COMMACOBAHD MOy NONL30BATENEM W MAroToBUTENEM. EC-

N 3Ha4eHWE He YCTaHOBMNEHD MNK HE COMacoBaHo, To OeACTBUTENEHO M= 1.

[na pacyeta BENWYUH Usr, Aasnsr W Rsr QONMHE! BBITE H3BECTHEL KOS UUKEHTEI

Y¥MNaBNMBaHWA WN3KE e W neTy4vyen Nbiny HFa- FacueT 2aBWCWT OT TOro, KaK oONpegensAnT-

CH NoTepy cornacHo 8.3.3.4 AnA pacyeTta kna.

Cnyyan 1:
- ﬁ';l-s'_ {1 = Hgp ] {9.4-3}

st = ring__ h - ugy ]‘-l- Mpa i1- ﬂl-‘.ﬂ.}

s = mEp 1- MEa ) (9.4-9)

T migy (1= gy b+ gy 11 g }
CnyJan 2:
20
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""'F.-x{"'ﬂrp.]' MEA (1= wpp 1= iy ) H iy

_ 9.4-10N)
Tea = — [
A Mg Y Ash ¥ Ash {Q{r-.;?m QH}?}'
—_— ‘“F.'"L [1 - HF.'\}I 'ﬂrA {1 ~Upg '{1 - ; .ll H[G'IUI- {94_1{:.3:'
M} Ash ¥ ash [.Q{'GFEIL Q{G!? ]
gL =1- 7pa {9.4-11)
Cnyuai 3
s = Rigy. h - Mg l|' _ Mg]’ 11— g }“ - 'r-u l H[”h‘-"' {94._1 2N)
MEQY Ash ¥ asn pozier - QLM]-E}
51, = mS'T.. {1 = gL, } mEL {1 - gy, ]{1 - ; } ”':r.hl'-"t {94_1 E-G}
Mg ¥ ash 7 ash Qicyzon - iz}
mEa = 1- nsn (9.4-13)
Cny4ain 4.1: 5s. . OUEHOYHOE 3HaMEHME
Hra = 1= 1L (9.4-14)
Cny4an 4.2: 5rs . CMOTPW ypaBHeHue (8.3-39),
e = 1= Fa (9.4-15)
MepecyeT BOIMOMEH, ECNK Jas: OTNHYAETCA OT FAPAHTUPOBAHHOMD 3HAYEHWA He
Donbwe vem Ha +15 9.
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9.4.3 NepecyeTr B cny4vyae oTKNOHEHWA BNarocofepxaHWA ToNNKBAa

nDCI{DﬂbHy‘ nboe oTKNOHEHWE BnarocofjepHaHA OT rapaHTUpOBAHHOID 3Ha4MeHKWA
BIIUAET Ha TeNNOTEOLHYHD cnocoBHOCTE U TEPMHUHECKYHD IHEDIMWKD OBIMOBOMG rasd, 7O Tpe-

EI'}I'ET{‘.FI nepacyeT C NOMOLWBED Cnegywero ypaeHeHHA.

i
I Ax =LA ZIH20 g e (L — b b Y L |4 {3.4-16N)
X 11 = by} H s
ax _ :
Z O gy - 1 _Tash =720 {3 o e Tl )W (8.4-16G)
{1 -, 1 HiGwm
npu
st = Tpst g — 1) {9.4-17TN)
hicywa = 1:'|15T g -t b+ L, (9.4-17G)
M
{9.4-18)

hwr = Ew lp = 1)
rae:
T .. - WHTErpanbHas yaensHas TennoemkocTs BOARHOIO napa;

nkT

T = HHTerpanbHasA yaenbHaA TeENMOEMEOCTE BOOBI.

lNepecyeT BOAMOMKEH, eCNKA Jzo OTNWMAaETCA OT rApaHTWPOBEHHOMD 3HaYEHWA He

Bonblue dam Ha +£10 2%,

9.4.4 Nepecyer B cNy4ae OTKNOHEHWA TEMNEPATYPLI TONNKWEA

OTKNOHEHKWE TeMnepaTypbu! TOMMWMBa OT MNEPAHTHPOBAHHOMD 3HaYeHWA OR33bliBaeT
CMeHb ManeHekOE BNWAHKE Ha KNO, NOCKONERY TEDMAMeCEaA 3HepriAa ToNNKed, Kak npa-

BHNO, MaNa No cpaBHEHW C TENNOTEORHOW cnocoBHOCTLHD.

MonpasBoyHOE ypaBHEHWE MMEET CNeayiowMi B1a;

a2
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f-!Z Fmﬂ: -1 _
= {opddd 9.4-19N
R T YT Llpardty t ]'
i ‘I HiF -1
Z (G AX = !’._"F ZI[GJI'--’”F Ig“-"%:l
ax 0= ) H G
rae

T, — WHTerpansHada yoenbHaa TennoeemMescTs TONNvea (BEMOMAA 30NBHOCTE W

-

BNArocofepxaHne)

HUEHDHI:H':," EMMAHWME MaMeHEHWA TEMNeEPATYPRl TONMKWEA Ha KNQ KOTAG Mand, 7o OT

3dAaHWA MEraHWUER NepecHaeTa MOXHD OTHA3aTeCA.

9.4.5 Mepec4eT B cNy4ae OTKNOHEHWA TEMNEPATYPL!I BO3AYXa ANA CHUrAHUA

DTENOHEHKWE TemMnepaTypel BO30Y<d ONA CHEWIAHWA {HEI rpaHKnue EHETEI'.'H:-IJ aT ra-
PEAHTHDOBEHHOMD 3HaYedHWsa BNWAET Ha DELIJ,'_I,-'H] TENNOTEOPHYKD CI'IDCCIEHGCTI:J'TEI'E]'IGTF Cro-
DEHHH HrN” ] H H!'G-.'El'

L2

MonpaBoYHoe YpaBHEHWE MMEET CNedyLwmMi Bua:

23 e —Ha = 0N
e AX = Taon ZI{MFd.rﬁ (8.4-20N)
ax Hoponoy T
{Nnat
Y -
L_Z::AE'G]F ey : - Tpa 2 horta (9.4-20G)
(Gt

Ana rpasuysl NnepecyeTa aHanori4Heiv oBpazom cnpaeeinUes BelipaxeHve B 9.4.4.

9.4.6 MNepecuyer B cNy4Yae OTKNOHEHWA BNAKHOCTH BO3AYXa ANA CHUraHWA

OTENOHEHWE BNEAMHOCTK BO30YxXa ONA CHWNaHWA OT MEpadHTHpoBaHHOND 3HaYeHIuA

M3MEHAST MACCOBLIN NOTOK OLIMOBOMD ra3a v, TEM CaMbIM, NOTEPK C ALIMOBEIM ra30M.

MonpaBoYHoe YpaBHEHWE MMEET CNedyrWwui BUA:
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PRI

A = rag Uipusta = hogsTa 2 bonr ) A 5 120ad (9.4-21N)
X H e
A% L )
Te
;—*—}}- 4X = MHag iﬁ{mwn - &{{]]w.ﬂE‘!t_ﬁ]F)-L"”EGM (2.4-21G)
X H e
roe
kposta = pst o — 1) (9.4-22N)
hiiwg = tpst UG = fe ]+ Ly (9.4-22G)
T A 7 (9.4-23N)
figiwa = CpsT [ta =tc b= L, [9.4-23G)

3neck ':_'.n.-..l = MHTerpanbHaA yaebHad TENNOEMEOCTE BOORHOMO Maa.

On= reaHWuUBL NnepecH4eTa aHanorMYHBM 'DEFFHEIEI-M Crpasednve0 BblpaXkeHHs 8 pa3-

nene 9.4.4.

9.5 nEpEG'-I-ET KOCBEHHO M3MEPEHHOIMD KNG Ha rapaH'rnﬁthe YCNOBHA C M3-

MeHeHHEM TEMNEPATYPRI ALIMOBOTNO raia

9.5.1 Nepecyer B cny4yae oTKNOHEHWA TEMMNERATYPbLI NMTAKOLWAA BOALI

Ecnu nocnegHer NoBepxHOCTLIO HArpeBa NapoBoro KoTNa ABNASTCA Nodorpesa-
TENL NUTATENLHOW BOAEl, TO MOMHO OCYLLECTENATE NEPECYET Ha FBpAaHTHHAHBIE YCNOBWA C
NOMOLWER YypaBHeHna (9.5-1) unw (9.5-2), ecnNi U3BLCTHA TEMNEPATYPA ALIMOBOIO rasa Ha

BXOAe (CM. pUcyHor 9.5-1).

I = fea
fg =1;51_,FWE_‘JLHWE (9.5-1)
o — T
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W1
. Iy — g
Lot — fpw
Npid
g =fo = dig Und My, =Tpwy ~ fpy
rae
Ia =TeMnepatypa JeIMOBOrO ra3a Ha rpaHyuye CHCTeMel, HaMepeHHAA BO BDEMA
NEUeMoYHON WCNBITEHWA,
frw - TEMNEPaTYPA NWTAKLWER BOOLI HE BXOOE NOLOrPEeBaTENA NUTAKIWER BOOE,

W2IMEPEHHAEA BO BPEMS NPHEMOYHOID MCNBITAHWA,
frwy  — 3808HHAA TEMNEPATYPA NWTATeNbHOW BOObLI HA BXOAE NOACIPEBaTENsA Ni-
Takwwer eoakl;

- TEMNepaTypa ALIMOBOIO ra3a B rapaHTHUAHLIX YCNOBUAX;

tay - TEMMEpaTypa AbIMOBOr0 raia nepern NodorpeBaTenem NMTaKWER Bogbl.

Mockoneky TeMNepaTypy ALIMOBOrO raia nepeg nogorpesartensm NUTaTensHoW Bo-
Ok, KaK NpaBUN0, HE UAMEpRAT, 8 DepyT M2 NDOEKTHLIX PACYETOR, TO BO3HWKAET NOrpeLw-
HOCTE WamepeHua. MNoaToMy ypaeHedna (9.5-1) 1 (9.5-2) MOXKHO NPUMEHATE TONLKO B TEX
Cny4anx, Korga TeMnepaTypa NWTawwWen Boakl, H3MepeHHan BO BPEMA NPUEMOYHEIX WC-
NbITAHKIA fry , OTNUMEETCHA OT 38aHHOW TEMNEPATYPL! NMTATENEHOW BOOB [ry, HE Donee

yew Ha 10 °C, 1o ecTk:
|dtpw| <10 °C

YpasHeHWe ANA nepecyeTa ¢ Al; Ha Ang (MaMeHeHue KNg):

il JF P ,
N)E 1 - Fash  FA -
— AX = e+ SLAsh o UrA e Al

2 Eal _ Ju } H.:‘h']m{ G- pl {1 _ iu,j i_ MEA Aush G {gqﬁ‘EN]‘
&2l 1 [ y 7
= ax = | g+ _TEA_ = lag 9.5-3G

aX Higpn | 070 A=ty Ve ™ { )
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all T [ | |
| I
a1 | 1 |
S0 | : |
400 '
H"‘\.
i .
11 ~ i
) | ‘“?-"..\ by
1 /"‘HN\
) =
e
o ?:::“-::‘:-—-h ;[ =3k
‘-‘--""'--. ] -ﬁ,g
R e e (1)
100 = Ttwe
i | 1 i i
% 0 02 0.4 0.6 0,8 1,0

MoAcHeHKE

a Temnepartypa NETATENLHOH B0OLITEMNERaTYRE AslMOBOMD rasa f, e ?C
b MapameTtp X
1 MNapawTKa

2 CHUMEH1E

PUcyHok 9.5-1 — MaMedeHne TeMnepaTypsl B NoJorpesaTens nuTatensHoW soast

(¥ — nioBoi napameTp)

9.5.2 [epec4eT B cny4ae OTKNOHEHWA TEMNEPATYPbl BO3AYXa ONA CHUIAHWA

Ecnu nocnenHer NoBepXHOCTER Harpeea NaporeHepatopa ABNASTCA BO3OYXONO-
Adorpesatelb, TO MOMHO OCYLWLECTENATE NEpeCYeT Ha FEIFJEHTHIFIH!:-IE YCMNOBWA C NOMOWbLHD

ypaeHeHua (9.5-4) unu (9.5-5), korga WasecTHa TEMNEpaTypa OLIMOBOIO rasa Ha exode
(CMOTPW puc. 9.5-2):

g =1
tag < Har — tag )5 =R w1y, (9.5-4)
PGt — fa
86
FOCT rocCTP55682.15-2013 Crpanuua: 92/126

G ((H]|idl GostExpert.ru


http://GostExpert.ru/gost/gost-55682.15-2013
http://GostExpert.ru
http://GostExpert.ru

MacT P 55682.15-2013

Wnu
loi — G

Afg = A, —1 4 (9.5.-5)
Bt =~ fa

npw

.I':-IF _it'r "'.l'J-lE undJI_ﬂ_ —!M _:_ﬂ_

roe
fs - TEMNEpATYPa ALIMOBOIO Fa3a Ha rpaHMUe CMCTEMBI, M3MEDEHHAA BO BPEMA
NPUEMOMHOID UCNLITAHWA;
fa - TEMNEPATYPA BO3OYXA ANA CHUIAHWA HA BXOOE BO3OYXONOQorpesaTens,

HamepeHHaA B0 BpeMA NPHUEMOMACIO UCNEITAHWA,

faz - 3808HHAA TEMNEPATYPa BO3AYxa ONA CHWIAHWA HA BXOOe BO3OyXonodor-
peBaTens;

fse - TEMNepaTypa AbIMOBOrO ra3a B rapaHTHWHBIX YCNOBWAX;

ter -~ TeMnepaTypa AbIMOBOIO rasa nepeq Bo30yXonogorpesaTenen.

12 ypaeHenma (9.5-4) unw (9.5-5) BuaHo, 4TO NEpecYeT He 3aBWCHMT HKM OT MACcCOBLIX NOTO-
KOB BO3OYyxa ONA CHUIaHWA W AbIMOBOrO ra3a B BO3OYXONOOOrpeBaTens, HM OT NoToKa

BOIOYXa, TEPASMOrD HM3-3a YyTEMKN.

[ns TemnepaTypbl ALIMOBOMO ra3a fz: aHanorvyHeivM obpasom cnpasegnue NyHeT 9.5.1.

| Atal =20 °C

[inA nepecyeTa c Af; Ha Apg TAKKE CNPaBeANMBO NOCNeOHES YPABHEHWE B NyHKTe 9.5.1:

a7
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309

nh

100

MoacHeHwe

a TeMnepaTypa Ha BXO4E BoayxonodcrpeaaTena/TeMnNepaTypa QeiMoBoro rasa f e "G
b MapameTtp X

1 MapauTia

2 CHUMEH1E

PucyHOK 9.5-2 — MameHedne TeMnepaTypel B BO3AYXONOOOrpesaTaens

(X — noBoli napameTp)

9.5.3 MNepecyer B cny4yae oTKNOHEHWA TEMNEPATYPbI NHTATENLHOW BOALI W

BO3OYXa ANA CHUraHMA

Ecnw nocnegHWMMKU NOBEPXHOCTAMKW HArpeea B NaporeHepaTope ABNAKTCA Nogor-
pepaTent NMTaTentLHoOW BoOdbl M BO3OYXONOAOrpEBATENb, TO MOXHO OCYLWEeCTENATE Nepe-
CYET HA FApAaHTHAHLIE YCNOBWA C NOMOLWL YPABHEHWA (9.5-6) vnK (9.5-7), Korga naeecT-

Hbl TEMNERATYPRE OBMOBOND fa2a Ha Bxode nodorpesarens NUTATENBHOW BOgLl 1M BO3gy-

xonogorpesaTens.
Jta Tl i )G W Ctp |5 (9.56)
iGg = o ~ Trwe + 'rwg .h[J Ag :
I —fa Igo ~ frw
HUIK
B8
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g = At fo = ta fon —fgr | __"A!r_-._1—_53_ (9.5-7}
bgi —fa Vgo — frw Igy —ia
npu

Igg =i + dfg and diy =iag —ia and Afpy, = tpwg — irw

rne
fes - TEMNepaTypa AbiIMOBOro ra3a nepeq nogorpesaTenemM NMTATENbLHOW BOAbL,
tar - TEMMNEpPaTypa AbIMOBOr0 raaa neper Bo3ayxonoaorpesartenem.
tz - TEMMNEPATYPA AbIMOBOr0 r33a Ha rPaHULE CMCTEMbI, HAMEDEHHARA BO BPEMA

NPUEMOMHOMD MCNBITAHWA,
iy - TEMMNEpaTypa Boagyxa ANA CHUraHWa Ha BXo4e BO3OYXONoOorpesaTens,

HMaMepeHHaA B0 BpeMA NpUMeMOMHOID UCNBITaHKUA]

tiy - 3808HHAA TEMNEPaTYpa BO3OYXA ANA CHWIAHWA HA BXOAe BO3OYXONo4or-
peBaTens;
frw - TEMNEpPaTYpa NWTATENLHOW BOALl HA BXOAS NOOOTPEBaTENA NMTATENLHOR

BOALI, HAMEDEHHAR BO BPEMA NPUEMOMHOID WCNBITAHWA,
frwg - 3808HHAA TEMNEPATYPA NWTATENLHOW BOOE HA BXOAE NOACTPEBATENA MU-
TaTeNbHOW BOOKI;

fgy - TeMmnepaTypa AbIMOBOIO ra3a B rapaHTHAHbIX YCNOBWAX;
M2 ypaerenna (9.5-6) unu (Y.5-7) BUOHO, 4TO NepecHeT He 3aBMCHT HM OT MAacco-
BhIX NOTOKOB BOZAYXa ANA CHMrAHWMA M OLIMOBOTO raza B BO3AYXONOOOrpeBaTensa, HW oT

NoTOKa BO3OYXa, TEPAEMOINO M3-3a yTeYKK.

Ana TemnepaTypsl ALIMOBOINO rasa g Wl oM. 9.5.1.

L Atd =20°C | Atey| <10°C

Ana nepecyeTta c Als Ha Ange TAKHE CNpaBeinWBo NocnegHes ypasHeHuwe 8 9.5.1:

9.6 KngnpW rapaHTHHAHBIX YCNOBWAX

9.6.1 Mpamoe onpegeneHve Kng
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MepecuyeT He TDEE}!ETCH, TO eCTk KNA, pECCHHTEHHbIﬂ no peayneTaTamM MAMEDEHWA
BO BpEMA NDUEMOYHBIX MCNBITAHWA HeENOCPedCTESHHO CPABHWBaKOT C MEpaHTAPOBAHHbIM
Kna. CI‘I}I"-IEIFI OTENOHEHKMA HSHEF}EHHCI-IFI NoNe3sHol MOLWHOCTI oT rEIpEIHTH[JGELEIHHGL-TI- none3-

HOW MOLHOCTH pernamedTupyetca 9.6.3.
9.6.2 KoceeHHoOe onpegeneHuve Kng

Ona yecnoBud, KOTOPLIE HE OXBATHIBAKTCA pasgenamy 9.4 v 9.5, TpebyeTtca npyeo-
OWTh KpUBLIE NepecyeTa ¥ YpaBHEHWA NepecyeTa. 3TO BOIMOMHO, HANpUMep, B TexX cny-
Yafx, KOrga Npy OTKNOHEHWW TEMNepaTypsl NMTaATENLHON BOOLI HA BX04e 38 NOJOrpesa-
Tenem NUTartensHoOW BOAOR YCTAHOBNEH BO3Ayxonojorpeeartens. Kprebie wnu ypasHeHWA

NepecueTa OMNMHE MMETE CReaYLWYH opMy:

ag ~ Wy = .-1.?“ = j{X} {9.6-1)

B cOOTBETCTBMM C 3THUM W NEPECYMTAHHLIA H3 rAapaHTUMHELIE YCNOBKWA KN no: PABEH

pacHeTHOMY KNd NNoc CyMMa Boex NONPasokK, To eCTe:

rh'!l’. = ;I:l‘n + E"‘.‘I"?FH':_ {95‘2}

MpK oTKNOHEHWK HSMEPEHHIDIFI nonesHon TENNONRDOWMIBOAWTENBHOCTH OT rapaHTH-

POBaHHOW NONE3HoOW MOLWHOCTK cM. 9.6.3.

Ecnw NpHeedeHHBIE BRILWE TPaHMUEl NepacHeTa NpeBbllleHbl, TO NMPHMEMOMHBE MCNBETa-
HMA MOMYT NpPOBOOWMTLCA TONBHED NO COMalleH D Mexay WaroToertTenemM 1 NoNb3ceaTe-
nesd. MNpW 3ToM CTOPOHEl MOTYT, HANDWMER, COMACOBaTL, YTO

1) HEe3HaYWMTeNeHOoE NPeBLLUaHWE rparny NpyemMnemo 4ns obaux CTOPROH,

2) npu npesbilUeHKY rpaqny NepecydeTa HYARKHO NOACTAaBNATE AONOMAHWUTENEHYD Mo-

rpeWwHocTb MasmepeHua 0,1 NPpoLEeHTHLIX NYHKTOB.
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9.6.3 CpasHeHue Kng

[Mpy 0OMHAKOBOW NONE3HOW MOLWHOCTH TpEﬁ}"ETL‘H npoeaCcTy CpdeHERWE Nepaltyvi-

TAHHOIO Ha rApaHTHiHEe YCNOoBMA KN fo- C rapaHTUpoBaHHEBIM KNO 1ja,.

Ecnu rElpElHTHp'D-EEIHHI:rIﬁ KNG He NpectaBned B [pﬂl]l'l.l'l-& I{pHEﬂﬁ B 38aBWMCUMOCT OT
NoNe3HoW MOLWHOCTH, 3 YEa3aH TOMNsED ONA OnpefdenNerHslX TOYeK NPHNOHKEHWNA HalrpyakK,
TS ANA onpgegeneddd rapadTHpoBaHHOIoO Kng HeobX0oOdWMMO BEINOMHWTE HHHEIFI'H}"I-D HHTE -

NONALKE NPOMERYTOUMHBIX 3HAYEHWA.

Ecnu MamepeHHan TOYKa NPUNOHEHWA HANPY3KA HAX0OWTCA BHE OWaNAa3oHa, 3a-
O3HHOTD TOYEIMW NPUNOXEeHWA HAarpyakl, TO MOXHD NpeanprHATE J'IHHEHH'},HD SKCTpancnsA-
UMK, eCNH TOSES NPHUNOHeHWA HArpyakk He BeIXOOMWMT 3a npejensl JdanaadHa Bonee, Yem
Ha 7 %. Ecnn nMmeeTcA TONLKD 0gHa TOYKE NpPUNOHEHMA HArpyaky, 70 MOMHO NDUHATL, 4TO

B OMana3soHe +5 % noneadol MOLWHOCTH KNG NOCTOAHEH.

Ecnu flge — MaMEpEHHOE 3Ha4YeHWe, NepecidMTaHHDS Ha rapaHTUHAHbIE YCNoBKWA, a
o, — MApaHTUpoBaHHOE AHaNeHWe, TC rApaHTHA CYMTaETCA BLINOMNHEHHOW, 8CNK:

e +“-'.ﬂ Z ling

10 @opMHpPOBaHKE CPEOHEro 3HAYEHHA W NOTPEWHOCTE H3MEPEHHA

10.1 OBuwmKe nonoxeHnA

Pe3yneTaTel MCNBITAHKWA, HeoDXoOMMBIE ONA CPABHEHWA C rapaHTHDOBEaHHBIMK
IHAYEHHUAMK, PACCHWTEIBAKITCA HE OCHOBAHKMK MAMEDEHHLIX 3HAYEHUHA. OCHOBHBLIE QaHHBIE

Ona pacyera norpewHocT npueeders g 10.3.

HEF}E,EI NPHAEMOYHBIMA HMCNBITaHKWAMEK, N0 BOSMORHOCTH Wae nepeld JarNoYeHHem
gorosopa, HEDEKG,EI,HMG CoOrnacoeate JONYCTHUMYH NOMPelWHOCTE WM3MeDeHWMA KWW KNacCh
TOMHOCTH WMNK 0onyCTiMeie Npefenbl NOrpellHOCTH HaMepUTENBHEIX ﬂpﬂﬁﬂpﬂl’:‘l OnyA KoH-

EPETHbIX MaMeprAeMblx BENMHYHH. ﬂpm 3ATOM HYHHO onpedeniTe W obbem npHemMoYHbIX MC-
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M TAHWA {K}DTDpHﬁ JdBHUCHT OT paamepa I'IElpﬂrEHEpETD[JEl], npu4em Ona U3MepeHnA BCex

BEMWYHMH K NapaMeTpoE cnagyaTt YyYUTeIEaTe HX 3Ha\ernke ONA KOHeYHOMD pedyneTara.

10.2 @opMupoBaHWe CpeaHero 3IHa4eHWA U KOPPeKTUPOBKa

10.2.1 DopMmUpoBaHWe cpeaHero IHaYeHWA HIMepPeHHbIX BENWYUH

[na obpaGoTkm pe3ynsTaToB UCNbITaHWA TpebyeTosd yopeaHWTh 3HAYeHWA Kamaoi
MIMEPAEMOW BENWYUHEI, CHWMTAHHLIE HA NPOTAMEHUKM NEPWOLAa MCNLITaHKWA. [ANA BENKUYMH,
KOTOpble BBOAATCA B 0BpaboTky NpakTUYeckW B NMHERHOA opme, onpegensaeTca cped-

Hee apUPMETUYECKOS MIMEDEHHEIX 3HAYEHMA ONA KAXO0M MIMEDKUTENEHOMD ﬂpHﬁDﬂEl.

B cnyvae HenpepbigHbiX H3AMEPEHWA C NOMOLLBH CYKaHLWKWX YCTPORCTE onpedens-

eTCcA cpefHes apudMETHYECKOE U3 KOPHEH HIMEDEHHBIX 3HAYEHMA BKTMBHONO OaBNeHUA.

10.2.2 KoppekTHpoBKa ycpeAHEeHHbLIX M3MEpPeHHbIX 3HaYEeHHA

Mpu KOPPEKTUPOBKE YCPEAHEHHbIX MIMEDEHHBIX 3HAYEHNA HEOBXO4WMO YYMUTEIBATE!
—  KOHCTAHTBl M3MEPWUTENBHBIX NPUEOPOE;
~  KOpPPEKTMPOBKW NyTEM KanWBPOBKK MaMeDWMTENbHLIX NpMBoposE;
~  DONONHWUTENbHBIE BAMAHWA HA MAMEPMTENBHBIE YCTPOWCTEA W ONOPHBIE 3HAYEHWA W3-

MepAEeMbEX BENHUHNH.

10.3 OcHoOBLI pac4eTa NOrpeWwHoOCTH MIMEPEHMA

10.31 NorpeWwHoCTE H3MEPEHWA

Ha kawnoe aMepeHHoe 3HaYeHUE W, TEM CaMbIM, Ha KAKALIA Pe3ynsTar HaMepeHua
onpegeneHHoOn MaMepAReMord BENNYHHL BNUAKT MAMEDWTENEHEBIE NPMDOPEI W YCTROWCTEE,

cnocod U3MepeHHsa 1 0BbeKT HamepeHWA.

':]"IE,EI':,"ET paznnyaTte CHCTeMaTHYeckHe OLMEKK W CNyYarHbie NOTPELHOCTH.
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CuctemaTiyieckre olmnbrm NpMBOOAT K HENPABWNBEHbIM H3MEDEHWMAM, W MX CNedYeT B

noBom cny4ae HSﬁEfETh: A0NYCEaA K NpoBedeHWHD MCMBITEHWA TONBKD ONBITHSLIA nepco-

Han.

10.3.2 CraHOapTHbIe OTKNOHEHWSA, AOBEPUTENbHbIE FPAHUUB! M NOTPELIHOCTD

MaMEDEHMWA

CTaHaapTHOE OTKNOHeHWe npeactaenseT cobol CcpedHeKBEagpaTHYHOE OTKNOHEeHWE

CNy4aiHbiX NorpewHocTed. Ecnu onpegeneHHeiM M3amepuTenbHbIM YCTPOWCTBOM M3Mepa-
ETCA OTAENBHOE MAMEDEHHOE 3HAYEHMWE X;, TO NDK UABECTHOM CTAHAAPTHOM OTKNOHEHWUW o
haKTUMECKOE 3HAYEHME X C BEPOATHOCTEK 95 % HaxoguTcs B OManasoHe X + 2 ¢ oT u3-

MEPEHHOMD IHAMEHWA X,

MNoaToMy OBYKPATHOE CTAHAAPTHOE OTKNOHEHWE 2 o HA3LIBAKT JOBEPUTENLHOM rpa-

HULIEA.

Bce oblwe faHHbIe 0 NOrPELWHOCTAX B HACTOALWENM CTAHAAPTE cneayeT NoOHWMATE Kak
OOBEpUTENLHBIE TDAHKWLE C BEPOATHOCTEK 95 %% OUBHOMHOW CNYYanHOW NOrpeLwwHocT#H

Ona UaMepHTenbHbIX HCTF]GI:‘!GTB 1 cnocobos MaMepEHWA.

[ eOMETPUYECKAA CYMMa BCEX QOBEDHTENEHbBIX TPaHKLY ANA OTOeNsHBX NONpeHOCTER

Ha3eIB3STCH NOrpellHOCTEH) HEMepeHKMA.

10.3.3 MorpewHocTH M3IMEPEHHA TEPMOOHHAMHWYECKMX NAPaMETPOB W Ko3g-

thuumMeHTOB

B HacTOAWEM CTAHAAPTE NOTPELWHOCTH TEPMOOWHAMWYECKMY NApaMeTpoB W kosddw-
UMEHTOE OLEHWBAKOTCA KaK ChyYadHble norpewHocTh. [pK 3TOM HYXKHO NPUHMMATE BO
BHWMAHWE, 4TO B CNYyYae WAMEDAEMEIX BENWHYMH, COCTOALUMX M3 HECKOMNBKWX W3MEPEHHbIX
3HAYUEHUA (HANPUMED, eCNK OQMH W TOT We NapameTp MCNoNbayeTos HEeCKONBKO pas), ao-
BEPWTENLHYH TPaHWMLY KamOoro napaMeTpa Hy#HO paccMaTpWBaTb B OTAENbHOCTW, No-
CKOMNBKY NAapaMeTp, BXOOAWWA B OTOAENEHLIE MAMEPEHHBIE 3HAYEHWA, BOErAa CONpPAKEH C

OOWHAKOBOR NOMNPeLWHOCTERD.
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KpoMme TOro, yenoBWem ANA NpUMEHEHMA 3aK0Ha pacnpocTpaHeHsns owwbok ABNAeTcs
TO, YTO 3HEYEHMA OOHOW YHKLMK HE3aBMCHMB! Opyr oT apyra. OaHako B GONsWKWHCTEE
ChyYaes NapameTpsl W Ko3hdMUWEHTE!, B CBOK OMepelb, 38BWUCAT OT W3MEDEHHLIX 3Ha-
YEHWA, TAK 4TO 38KOH PAChpOCTPaHEHWA OWWBOK MOXHO NPUMEHATE TONBKO TOFAA, Koraa
3AKOHOMEDHEA CBA3bL Mewdy napameTpamu, koadpUUMEHTaMK W MIMEDEHHBIMK 3HAYE-
HWAMK BEeOEHA B yHKUKMKD. TPk 3TOM DOCTATOMHO TOro, 4Tobbl 3Ta cBA3b ObiNa NWHea-

PH30OBAHA B 0BNACTA BOKDYT WAMEDEHHOMD 3HaYEHMA.

10.3.4 OrpaHnyeHHoe pacnpegeneHue owWKUBoK

[Onsa cepuiHBX U3MEPUTENEHEX NDUDODOE TOMHOCTE M3MEPEHWUA 330aeTCA COO0T-
BETCTBYHILLKMM Npegencom norpewHocty G. Bnarogapa sTomy pacnpegeneHue owubok
(KpWEan), KOToOpoe No ONbITY MOMXKHO TAKKE NPMHATE 33 YACTe rayccoBa pacnpedenaHus,
OKDYIMABTCA TakuM 0Bpa3omM, 4To Npegeny NorpewHocTH G COOTBETCTBYET BEpOATHOCTD
100 %. OpgHako NOCKONBKY HENL3A C YBEPEHHOCTEH CHMTATL, YTO NPUMDOpE! MMERDT NpU-
BAM3MTENLHO HOpMAansHoOE pacnpedeneqHne, B HACTORALLEM CTaHgapTe Npeaens! Norpeiw-
HOCTH PACCMATRHUBAKITCA TAK M, KaK M JOBEpUTENEHLIE rpaHngel. [py yra3zaduu npeaena
NOTPeLHOCTH, KOTOPLIA B cNy4Yas 3NeKTPUYMECKUX HIMeDUTEeNsHbIX NprbopoB 1 MaHOMET-
pOB CNpefenseTcH KNaccoM TOMHOCTU, HY#HO NPUHAMATL BO BHUMAaHWe, YTO 3TOo 3Hade-
HWE, KaK NpaBune, OTHOCUTCA HE K COOTBETCTBYIOLWEMY MIMEDEHHOMY 3HAYEHWID X, 8 K

BEPXHEMY NPefeny uamepeHua x.. B atom cnyvae:

ptn = 103% x, (10.3-1)
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Ecnw ogHum v Tem xe I'Ipl-"IEIDpDI'u'I “Yeped MHOMOEaHanbHoE NepeknoYalwes YoT-

POACTED U3MEPAKNT DA3HLIE BENWYUHLL, TO NEW BEIMHMCNEHAK obwen norpelHoCTH Hanme-

PEHWA HYHHO NPUHKWMATE BO BHUIMaHWE, YTO NOMpelWlHICTH M2MepeHnA Da3HblX HaMepAe-

Mblx BENMWYHH HENB3A MEOMETPHYMECEN CYMMHPOEaTE B KOHEMHOM pedyNieTatTe, NOCKONLKY

HEMEpHTEﬂhHHIﬁ ﬂpﬂﬁﬂp NpyW KaxdoM MaMmepeHria UMeeT OJWHaKoBYHD NOrpellHoCTb.

10.3.5 NorpewHocTs M3MEPEHUA Pe3yNbLTaTa pac4yeTa

Ecnwn pe3yneTaT pacyera ABNAeTCH yHELWER 1M HEe33BWCHMBIX BENWYUH (M3MepeH-

Hblg BENWYMHE, NapaMeTpel, Ko3gOUUHEHTR), TO

¥=F (x50 .0 x50 {10.3-2)

No 3akoHY pacnpefenseHAWa owubok MNorpelWHOCTL HaMepeHWA pea3yneTaTa:

2
Hpgy =:JE {%HHM] (10.3-3)

8 OTHOCHTENEHAA NOrpewUHoCTE MaMepeHKA

K
Uny , IR 10.34
f,_y_,'z[ax” - (10.3-4)

10.3.6 MHOrokpaTHoe M3MepEeHWE MIMEPAEMONW BENHUYUHbI

Cny4aiHee NOrPeLUHOCTH MOMHO YMEHBLLUWTE TONBKO NYTEM HE3EBUCHMLIX M3Me-
PEHWA OOHOWA W TOW ¥e WaMepAeMon BENWYKHEL. ECNKM UMeeT MecTO TAKOS MHOToKpaTHOS

HamMepeHHa, TO

xg =2 bW Yw {10.3-5)

CpelHeBipelleHHOe 3HaYeHKWe, a
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gy = 1 Z}'- {10.3-8)

NOMpewHOCTe CpegHeB3BelUeHHOro 3Ha4veH1A, a

O T (10.3-7)
BEC M3MEDPAEMOW BENWYMHEI, BXOOALWWA B CpedHEes JHaYEHHE.

Py 3TOM HYHHO JONONHUTENEHO DEWWTE NYTEM NPOBEQEM, COBMECTHME! NK OT-
KNOHEHWA M3MEPEHHBIX 3HAYEHWH OT WX CPEAHEBIBEWEHHOTO 3IHAYEHKSA C NONOXEHHLIMW B

OCHOBY NOMpelWHICTAMK H3MepDEHMWA.

10.4 OpWeHTHPOBOYHLIE 3HAYEHMA NOTPELHOCTER M3MEPEHWA
10.4.1 O6wme nonoXeHHWA

MpreedeHHEle B cnedyloWny paifenax 3HAYeHWA NOrPelHocTH W3MepeHWA cne-
AyeT NOHWMAaTL Kak OOBEpMTENLHLIE rpaduus cornacHo 10.3.2. 3Tk goBepUTensHLIe rpa-
HWUEl ANA OTOeNbHLIX W3MepUTENBHBIX YCTPOWCTE He MOrMyT BeiTh onpedeneHbl HA OCHO-
BaHWK CHUTLIBAEMEIX NOKA3aHWA BO BPEMA NPHUEeMOYHbLIX MCNLITAHWA.

MoaTomy MX cnegyeT onpefenaTs

a) no npaewnam npoueaypsl ANA onpefenedHbiX eJUHUYHBIX U3MEDEHWA (Hanpu-
Mep, M3IMepeHWW pacxona),

D) Ha OCHOBAHWK W3BECTHLIX Npedenos NoOrpelHoCcTH (KNaccoB TOMHOCTL) H3Mep K-
TeNbHEIX NPUBOPOER (HAaNPHMMED, 3NEeKTPHYECKNX MAMEDUTENEHEX NPWEOPOB, MaHoMeT-
poBj;

C) NO pe3yneTaTam KanWbDpOBKM MIMEPHTENbHEIX YCTPOWCTE C M3BECTHOW TOMHO-
CThHD,

d) no obwemy oneiTy B 06NACTH TEXHUKK MAMEDEHHIA.

MNorpelHOCTH M3MepeHnA 0B03HAYAKTCA Uy, 8 OTHOCHUTENbHBIE NorpelWHOCTH HamMepe-

HHA & = Uy %, CMOTPW pUCYHOK 10.4-1 — namepedda TemMnepaTypsl.
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Tabnwya 10.4-1 —lNorpewHoCTH HIMEPEHWA TELMOMETDOB

YyBCTRWMTENEHEIA IMEMEHT Mpoegen NOrPEWHOCTH Ly,

TeprMoanemedTel N [15], knacs 17

nnatva - 10 % poawa/nnaTiHa {092 Mnw 1+ (= 1000)0.0003°
HWENEI0 — MELHMKENE 1.5 °C wnm 0,004 £
HUEEMNE — XPOMIHMKENE 1.5 °C wnm 0,004 £
KAMNUEPOBAHHBIE TEPRMOINEMEHTEI 1,200"

T epMOMETpE CONpOTHBNEHARA
Pt 100 no [16] 0.15 + 0,002 f (Ao 650 °C)"
Mi 100 no [16] 0,40 + 0,007 (oo 250 °C)

CTEKNAHHEE TEDMOMETDE C MpagyMpoBkom 1,10,

NoSEREeHHEE UMK kanubposanHee ana < 100°C 0.1°C2

NpueegevHbie B [15] TEPMOINEMEHTE KNACCOE 2 1 3 HENLIA KCNONBI0BATE B NPHEMOHHBIX WCNTAHKAX.
g OEACTEMTENBHE COOTRETETEYHWEE BONBLUEE IHAYEHRE.

® ECnM TONKO NyTEl KandGpook He NoaTeep#aeHD MEHELLES OTHIHOHEHHE.

" WE33aHHEA NpeQen NorpewHocTE JefcTEMTENEH ANA TepMoMeTpa conpotyanesna Pt 100 knacca A

{cmoTpH [16]). TepMoMeTpel Knacta B Menone3oBaTe HEMB2A,

10.4.2MorpeWwWHOCTL UIMEPEHHA AABNEHWA W TEMNEPATYPLI

10.4.2.1 JagneHue

MNpu MamepeHMAX O3EMNeHWA NPpYAHUHHBIMK Ma3HOMETEAMK NOMPEWHOCTE MAMEDEHKWA
3848eTCH KNaccomM TOMHOCTH M3AMepUTENLHOIO ﬂpﬂﬁi}pﬂ_ |_|FII-"I STOM NpegnonaraseTcH, 4To
CUCTEMAaTHYECKHE OWWDEN NpedoTEPaLlUaKnTCA MYyTeM Hafnexadlllero NoNneI0BaHMA W pery-

NAPHOW KANWBPOBKW M3MEPWUTENBHEIX NPUOOPOE.

B CNy4vae MamMepeHWA JaBNeHWA W PaaHoCTH daBneHnA NocpedcTEoM HHOKOCTHEIX
MaHOMETDOE NOMpeWHOCTE H3MEDEHWA 32BMCKHT OT KONebaHWK BeICOTEl CTONDMKA HWOKD-
CTH, 0DpAaz0BAHWA MEHWMCKA W TOMHOCTK yCTDGﬁCTEE PEMYNHDOBKK. He nofnawowmecsd e
Y CHCTeEMaTHU4eCKneE owrbKn MOMNYT BO3IHWEHYTE, 2CNHW HEEBD3MOXHD NpAMOE HaGnwogeHwe
aa cTonbyEom I:HS-EIE JdrpA3HeHWA }’HJ'I-I}THFII-[ILI_I,Eﬁ AWOKCCTH, NOBHUCaHMA Kanens | B pe-

3YNLTATE BNWAHKWA NOCTOPOHHWX NONEAW HA MArHWTHOE CHUTEIBAKDWES YCTROWCTRO ).

OBLIMHD MOMHO OXWOATE CNedyWWx NOrpeLlwHoCTEN:

a) NopwHeBLIe MAHOMETREl ANA o = 5 Bap: g = 0,002;
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b) npyxuHHEIE MaHomeTpel knaccoe 0,2-0.6: 5 = (G100 %) (pJ/p);
C) NDYHHWHHLIE MaHoMeTpel Knaccos 0.2-0.6, kanvBpyemele 00 W NOCNe MCNLITAHWA:
5 =05 (G100 %) (p/p);
d) MMOKOCTHEIE MaAHOMETpLI aAns p > 2 5 Bap:
U-oBpaanan Tpybka, HANONHEHHARA PTYTBIO: Uy, = 1 MM;

U-oBpaanan Tpybka c ynNOTHADWER MUOKDCTLID /7 < g Uy = 2 MM,

Mpy*UHHBIE MBHOMETDBI OOM#HLI COOTBETCTBOBATL [17].

10.4.2.2 TemnepaTtypa

YTO KacaeTcA NOrpewHocTH M3MepeHWn TEMNEPaTYPLl, TO HYHHO pPA3NM4aTe cne-
ayouese:

a) npedens: NOrpeWHOCT M3MepPUTENLHOMC NpKbopa: B cnyYae aHanoroesix Mame-
PUTENBHBIX NPUOOPOE OHK 33BMCAT OT KNACCa TOMHOCTH, B CNyY4ae PTYTHLIX CTEKMAHHLIX
TEPMOMETDOE OT NOMPELWHOCTH KANWDPoBKK, a B cny4vae UWpoBbIX BONbTMETROB MMK
MO¥HO NpeHebpevs,

b) npegens: NorpelwHOCT YYBCTEMTENLHOMD 3NEMEHTA,

C) MOHTaXHAA NOrPEHOCTE (NOTPELWHOCTL M3-33 HENPABWNLHOMD Pa3MeLleHNs U3-

MepUTEnNBHOrD Npubopa).

an HM3MepeHHMAX B ObIMOBEIX W BO3OYUWHBX HKaHanlay MOHTaxHAA NOrpewHoCTe
BO3IHWKESET M3-3a TOMD, Y4TO H?ECTE‘IHTEJ’II:HH!H GNeMeHT HaxXoOWTCcH B COCTORAHWKW paddalii-
OHHOro Tennoobmera ¢ Bonee X0No0HbIMK CTEHKAMM KaHanose, npid MaMepeHWAx B Tp}"ﬁﬂ-
npoeodax e0gHo-NapoBol CUCTEMBE — WM3-33 npoeefeHWA TENna o1 rHezja ana TepmomMeaT-
fa Kk CTeHEE Tl:l'j,-'ﬁbl- 3T1oro npopedeHKWA Tenna MosHS HSEE}HETh__ MyTeM HM30NALMA Tp'y'ﬁﬂ-
npoBona B ofnacTu rHeafga AnA TepMoMeTpa. MoHTakHbIE NorpelliHoCTH NPpKU W3MEDREHHAX
B ObiMOBBIX M BOIAYWHBIX KaHaNax He BCera MOWHO NpeJoTERaTHTE. 3K NorpeWwHocTd

MOMHO OUEHWTE C NOMOLLBKD CRedyoWert OTHOWEHWA!

11
Ig = lgeq = dt = ——=— g — ¢ 10.4-1
G~ {Sen -:fu_-anl:c' wl { )
roe
fa - TeMnepaTypa ObIMOBOrO rasa:
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tsen - TEMNEpaTYpa YYBCTBWMTENLHOIMD 3MEMEHTA;

tuy - TeMnepaTypa CTeHKH,;

foss) ~ KoaddMUMeHT TENNoOTAAYM HANYYEHHEeM [MYBCTEMTENEHLIFK 3NeMaHT-
CTEHKA);

Frie - K03 DUUMEHT TENNOOTAAYM B NHUHKK (JEIMOBOM ras-4yBCcTBUTENLHLINA 3Me-

MEHT).
ONA MeHeWWK pasHocTel TemnepaTtyp (s - fy) or MOXKHO PACCUYWTATE NO CNeyH-

WeMy YpaBHEHWID!

3

[ Taen W
=004 567 ¢ /| —— 10.4-2
“® AT (104-2)
roe
£ ~ KO3PEUUWEHT 3MUcCHKY (30eck e = 0,7).

Tg,r,. = rge_., + 273 H.

TemnepaTypy YYBCTEMTENLHOMD 3NEMEHTA MOKHO NYTEM NPpUBNMKEHWA NPUPAaB-

HATE K TEemMnepaType raza.

o MOXHO PACCHMMTATE N0 CNeaYIoWEMY YPABHEHMIO!
T ||$ (10.4-4)

roe
W, - MNOTHOCTE MAcCOBOTO NOTOKA, KM c);

f - ANWHA HATEKaHWA, M,

npu
| = 72 d ona Tpybel € NnonepeYHbiM HaTekaduem (d = guameTp Tpybu)
{ =L ana Tpybkl C NPOAONEHLIM HaTekaHWeM (L = ANWHa OT KOHYWMKa OaT4iKa o
MECTa YCTAHOBKWU TEPMO3NEMEHTA);
At hyHKUKMA, 3aBUCALLAR OT TEMNEPaTYPE W Cpeabl. 3Ha4YeHWe MOXHO onpefennTb

no pucyHKy 10.4-1.
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1.1

250 300 350 °C 0o

MNoscHeHWe
a g
b Temneparypa t

Pucyrok 10.4-1 — @yHEUMA anA pacyeTta koadduyvedTa Tennonepedoca no NUHUKA

AnAa MUHUMK3ALWK MOHTAXHEX NOMPeWHOCTEN TAKoro poaa peroMeHayeTca cHabou e
YYBCTEBMTENEHEIA 3NEMEHT 23WWMTON OT NYYUCTONo Tenna. Takme MOHTAXHBIE NOrpeLHo-
CTH HYHHO YYUTLIBATE NPU KOPPEKTUPOBKE M3MEPEeHHEIX 3Ha4eHi cornacHo 10.2.2. Mx
HEenb3s NOACTABMNATE B 3aKOH pacnpocTpaHeHus ownbok. OgHako cama KoppekTHpoBKa
CONEpHUT B cebe NorpeliHOCTL, KOTODYH HYXHO BKNKOYaTe B PACcHEeT NOrpellHOCTH MaMe-

PEHWMA TEMNEPAaTYPEl B paimepe He mexHee 0,5°C.

NMnPAMERP
tq = 350 °C; (w p) = 4,0 kgi{m”s); / = 9 mm; Rauchgas. (AbIMOBOM ras)
finy=5.5; T = 623,3 K.

¢ = 554010009 =116 W /[m?K |

ag = 0,04 ~ 5,67 - 0,7 - 6,233° = 38,4 Wi(m’K).
Ar = 38,4/(116 + 38.4) (15 = ) = 0.25 (#; — 1w) "C.
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10.4.2.3 3HTANBNKWA, PAZHOCTE IHTANLNWA W YaenbHbIA 06bem napa
SHTANLNKUID ONpefensaoT no Tabnuuam CEBONCTB BOOAHOMD Napa Ha OCHOBaHWK U3-
MEDEHHLIX 3HAYSHWIA faBnedua U Temnepatypsl. MosTomMy NOrpelwHoCcTH MAMePeHUA 3THX

napameTpoe onpedenadT NorpelHOCTE M3AMEDREHWA IHTANBMAK.

Mpu h = F{t,p) NOrpeWHOCTL M3MEPEHWUA SHTANLIMK Uy,

[ 42 ra 2
H _:;]‘ |."'h
Hpgn = U-{E “LJ + _E “Mp} (10.4-5)
anpu
1
.-{1 =.r_iur||j “ip =ﬁ£
ot h op A

OTHOCHTENBHAA NOMPeWHoOCTE UaMeEpEHMAL

= Jidee P - lape, P (10.4-6)

YpagreHus (10.4-5) 1 (10.4-6) moryT ObITe aHANOMMYHBIM 0DPA30M NDUMEHEHE! K

yOENBHOMY 0BBbeMy napa.
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1 p= 300 bar
T T
er=Ff 0 +—
Lot LA S R
| AT T
E] T L ED
> S
ral '_f.__
, ‘V:--,. - |
i
F#
Pl 1 |
' . L ! | I
nwe L T 400 S0 C oo
Lo
MoAcHeHWEe
a 4 = oy
o h

D = Temneparypa fzr

PucyHok 10.4-2 — DakTop BNUAHKA A, TEMNEDATYPEl HA OTHOCHUTENEHYHD

NOrpellHOCT: M3MepaHMA SHTANENHMK Napa

B cOOTBETCTBMMW C 3TUM NOMPELWHOCTL WAMEPEHUA PA3HOCTH SHTANLNWA Al = hs —
hee

|-{"I.!|-| ]2
i | (10.4-7)
G2 “Mp

2 2 :
're.ng Fihy | dhy
Hyge | Tl WM | T HMp
L L

ey E

A OTHOCHTENEHAA NOrPeLWHOCTE HAMEPeHHS!

ey (5]

| & 2 =
(4,5, P +{,dﬂ::plfal+=jl [[A[a't] +|,r.l],.s_~:,]'2] (10.4-8)

10.4.3 NorpelWHOCTE H3MEPEHHWA MAacCOBLIX NOTOKOB
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10.4.3.1 BapewuBaHve

MpW B3gelUMBAHWK TEEDOOMD W XUAKOMO TONNWEA C NOMOLEID NOBEREHHBLIX BECOB
NorpeliHoCTE HAMepeHHA o, PaeHa npeaeny NorpelHoCcTH B3eelWMBaHMA B ABMAEHWH CO-

rnacHo 7.4.1.

10.4.3.2 MamepeHue obrLema

Mpu WamepeHrd obbema
a) razo0BpazHoro TONNKWES C NOMOLLBH TA30BLIX CHETYHKOE NOMPELHOCTE HaMEDEHMA
pasHa

a = 0,02, ecni HENb3sA NOATEEPOMTE MEHBLUYEH NOMPEWHOCTE H3MEDEHNMA,

ﬁ:l HAOQKOMD TONMWEZ C NOMOLLBH QUCKOBEIX PACKOJOMED0E, CHETHHUEOEB C OEANBHBIMMK

WeCTeDHAMA, NOPpLHSELIX W BERTYWEYHBIX PaCXo0oMepos NOrpellHOCTe HaMaepe-
HWA paBHa

gz = 0,02, ecnv HENL3A NOATESPAWTE MEHBLUYHY NOMPELWHOCTE M3MEDEHIWA.

Ana onpefenedHua NoOrpelwWHoCTH H3AMEPEHWA MACCOBLIX NOTOKOR B U3BECTHLIX CNY-

“Yadx cnedyeT Takke YYUTeIEaTh NoOrpelHOCTH M3MEPEHMA BpEeMEHW U NNOTHOCTIA.

10.4.3.3 MamepeHue pacxona

MoK MaMepeHni pacxoia ¢ UCNoNL30BaHMEeM CTAHAaPTHA0BAHHBIX CONEN W AWa-

dhparm cornacHo [4] oTHOCUTENLHARA NOrPEWHOCTE M3MEPEHWUA &, DABHA &, cornacHo [4).

Ecnw Ha cTopoHe BOALINAPA WAMEeDAKT BANbWKE MACCOBLIE NOTOKK, Y&M 3TO Tpe-

E}FETCH ANA pac4eTa MacCoBblx NOTOKOE ONA MNPUEMONMHOID MCNBITAHWA, TO HYHHD NpoBec-

™M ucneitadua. (cp. 10.3.6, nocnegHwid absauy).

10.4.3.4 [lpyrve norpelwiHoCTH M3IMEPEHHA
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B CnyYae NapoBblx KOTNOB C TONKaMK C KONOCHWKOBOW pELIJETI{Gﬁ HETOMHOCTE NpA
onpedengH NOTORKS TONNKMEBE MOXET COCTOATE B TOM, HWTO B Ha4Yane W B KoHUE NpReMOot-
HOM MCNBITAHAA Ha pelleTEe HaxoguTcA He CoBCem OgWMHakoBOe KONWWMeCcTBEO TonnWwea.
3Ta HETOMHOCTE Dﬁ}l'G.I'IQBJ'IHEEET SONONHWUTENBHYH NOMpellHoCTE H3MePeHHA Sy B DAacCHe-

Te NOTOKa TOMMNWEA, YMCNEHHBIE 3HAYEHWA KOTOPOW NpMBedeHE B Tabnuuye 10.4-2.

Tabnuwuya 10.4-2 - OTHOCUTENLHAR NOMPELWHOCTL M3MEDEHWA MaBCCOBOID NOTOKA TON-

nuea. DEYCHDEHEHHER APYTHMK NorpeWHOCTAMK M2MepEHKA

ﬁpmﬂnmmenhnmm HCMETAMAA KoadrdoMUMeHT Harpyasu
4 S0 %% 80 % 100 %%
B 0,010 0,007 0,005
3 0,013 0.010 0.007
3 0,02 0,015 0,010
[ p=300 bar
o S
gy 250 780 108
e T - "ps 20 bar
[] |
0,3 —wn
11 1 1T T E S -1
0L 1 T 200
' T S
2 =03 = - =300 -
04 1 1 —— e —
=07 i ‘ 1 ey 4=
-0.8 At : -
Y - | :
L1 | W
08 200 30 LD 560 " &00

MNoscHeHWe
a A = i‘ﬁ—p.
P QB h

b Temnepatypa tor
Pucyudok 10.4-3 — @akTop envadma A, 03BNEHWA HA OTHOCUTENLHYD

NOrpEWHOCTE MaMEDEHMA SHTaNLNKMK Napa

104
FOCT rocCTP55682.15-2013 Crpatuua: 110/126

M4 GostExpert.ru


http://GostExpert.ru/gost/gost-55682.15-2013
http://GostExpert.ru
http://GostExpert.ru

MacT P 55682.15-2013

10.4.4 MorpeWwWHOCTE M3IMEPEHWA TENNOTEOPHOW cnocoBbHOCTH

10.4.4.1 Or6op npob

Ecnu npobet (no [8]), oTBMpaemble Ha NPOTAXEHWM NEPUOLE MCNBITAHKA C PABHO-
MEDPHEIMK MHTEpBAaNamMK, 0B bedMHAKT B NabopaTopHyw Npoby (KOTODRY XPaHAT B 38Kpbi-
TOW BaHKe), TO MOXHO NPMHUMATE B pacyeT Cnedyiolme NOrpelHoCTH M3AMEDEHHWA gs.., (B
32BACHMMOCTH OT 30NbHOCTH Faey):

a) KaMEHHBIA YronNk, KOKC, NONYKOKC, BYpoYyronbHee DpUKeThl M DypoyronsHas

Mbifb! gzam = 0,1 pen, HO HE MeHee 0,005,

b) CHIpOW BYpPLIA YTONL: foqn = 0,025 + 0,1y, HO He MeHee 0,03;

c) MAZYT W TOPIOYKME asbll ey, = 0.

OT6op W nogrotoeka npob no 7.5.2. NorpewHocTy UaMepeHua npu oTbope npob
TEBEROOIO TONNWEA MOXKHO YMEHBLWWTE, OTDMPAA HA NPOTAMEHMKM BCEID Nepuoga MeneITa-
HWA NO N HEe3aBUCKMMbIX NPoB (BMECTO 0QMHOMHOR Npobel) M 06beauHARA Mx B Baxke. B

STOM CnyYae NorpelWwHOCTe M3MepeHHAL

Eeam = Esam1 M V1 (10.4-8)

MHOrokpaTHeld 0TBop Npob ocobeHHo PeKOMEHOYETCA B CNyYae TEepdoro TonnMea

C BBICOKOW 30MNLHOCTEID ¥ BIAMHOCTEHD.
10.4.4.2 TennoTeopHas cnocobHoOCTL/TENNOTa cropaHua

Mpu onpegenaHuy TENNOTBOPHOA CNOCOBHOCTHITENNOTEI CrOPaHMA MOXHO SOMYC-
TUTE CNeayLlIUe NOrPELWHOCTH MAMEDEHWA Uy, (B 3ABMCAMOCTHA OT 30NBHOCTH jg):

a) TEEPOO0E TONNWUBO: Upn = Upysy = 130 KORKN, ANA ya, < 15 % W U =

Uprgey = 170 KOHRE, ANA 4, > 15 %!

b) MAIYT: Usiny = Unrgz = 210 k0w,

c) FOPHIYHIA T3 U = Uuss = 160 gkdwim”.
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10.4.5 NorpeWHOCTH MZMERPEHWA MAacChl BO3AYyXa OANA CHUraHWAQLIMOBOrO

raza, OTHECEHHOW K Macce TONNMBA, U YAENLHOW TENNOEMKOCTH

10.4.5.1 NorpewHocTs M2MepeHns cogepxanua CO;, O; n CO B cyxom gbiMo-

BOM rase

MpK MCNONB30BAHMW W3MEDHTENBHLIX YCTPORCTE U YCNOBKWA, NPMBEOEHHbIX B pa3-

aene 7.6.3, MOXMHO NOACTABNATL CNEOYIOLWME NOTPELHOCTH MAMEDEHWA:

Uycoze = 0,002 pna conepxanna CO;;
Uyyozs = 0.0015 ana conepxanua Os;

Upycoa = 0,01 jons Ans cogepwadna CO, HO He MeHee Uy,cng = 0,0001.

JonyckaeTcd MCNONs30BaHWE MEHBLUWX NOMPELUHOCTEN W3MEeReHWA, 8CNK KX MOKHO

noaTEEpOMTE.

Tabnuuya 10.4-3 —MNorpelHocTH M3MEPEHWA MACCE BO3OYXA ONA CHWIEHWA, OTHE-

CEHHOM K Macce Tonnwea, Eand W j.l',[l,-E'J'II:-HDﬁ TeNnNoeMEOCTH AblMOBOND raia g,

Teepooe TONNHED MaayT MNpHMpoOHEA ras
Egae  BCMA MIMEPASTCA Fopag 0.048 0,023 0.053
SCNH UIMEDABTCA iz 0,045 0027 0,006
3 ECNW MIMEPARTCA Honzg 0011 0,005 0,008
ECNH MIMEDABTCA iz 0010 0,004 0,005

10.4.5.2 MNorpewWHOCTL HIMEPEHWA NPHU pacyeTe NOABOAWMMON TENNO-

Tei/noTepH

B YoaBHeHWAX OMNA pacyHeTa NoABCOMMONE TENNOTE W noTeps Hapady C HamMepae-
MEIMK BENWHYWHAMK BCTRPEYAKTCA W BENWYWHBl, KOTODBIE NONYYHakdT NYTeM packHaTa MK Ha
OCHOBEHWW CTATHCTUYECKWMX QAaHHbIX. 3TK BENWUKHBLI TAKKE MMEIOT norpewHocT. B nep-
BOM CINyMae OHW RBNAKDTCA DeayNeTaTOM TOMD, HTO ANeEMEHTHEIW aHanua Hpﬂﬁht COMNpAMEH

C NOrpeWHOCTAMK, 0DYCNOBNEHHLIMK oThopom I'IFIGﬁ W CamidM aHanMaomM, a BO BTODOM
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CNydyae Toro, 4TO hakTWYeCKME 3HAYEHWA HAX0OATCH B DHPE,EI,EJ"IEHHDI;[ oBnacTi paccen-

HWA BOKDYT CpE,ﬂHHH'DIﬂ NEAMOA CTATHCTUYECKMX }prEI-HEHI-"IIFI.

MorpelHocTe MaMepesa ANA u.y yKasada e Tabnuue 10.4-3. NapameTpul Vay, tias

U Fuzoas HE COOSMAT B cefbe NOrpEWHOCTE M3MEPDEHKMA.

YHA38HHLIE NOTPELWHOCTH M3MEDEHWA DPaBHEIM obpazom OeWCcTBMTENBHLI ONA 3Ne-
MEHTHOMO W CTATUCTHUNECKOTD ONpedeneHua sHepreTuyeckoro Ganadca.

10.4.5.3 MNorpelWHOCTE H3IMEPEHWA MHTErpanbHoONW YOensHOW TENNOEMKOCTH

CYXoro eo3gyxa 0 AbLIMOBOro raia

Cornacdo 8.3.4.4 yoeneHas TENNOEMEOCTE ObIMOBOIO rasa T, BrK/(Kkr K) saga-

eTCA:

Epia = Tpadd * PmTnzo + Pom¥co2 (10.4-10)

Mpu atom &, . P ¥ Pay — OYHKUWMK TEMNEPATYPL!, NOMPEWHOCTE MAMEDEHWA KO-

TOPOW BXOOUT B pacyeT. Hanpotue, oyHEUKMIe T

e = A MOMHO pACCMATPWBATE KaK O0C-
TOBEPHYH, NOCKONLKY 3HAYEHWA YOeNsLHOW TENNOEMKOCTH CYX0ro B0O3AyXa W3BECTHLI, U
NOCKCNbKY 38 CYeT NONWHOMAE NATOW CTENS8HW JOCTUIaeTCA TOYHOCTE, NorpelwHoOCTBH KO-

TOpPOW B NOBOM CNyyYas MOXHO NpeHebpeds.

B cny4ae yoensHoW TENNOEMKOCTH ALIMOBOMO ra3a 3aBMCHMOCTE HECKONLKO CNoM-
Hee. ¥ aensHoble TENNoEMKOCTH OTAe N bHBIX A208, NOMNOKEHHLIE B OCHOBY pac4YeTa nonu-
HOMMWANEHOMD BEIPAXEHWUA, MOXHO TAKXe pacCMaTPUBATE KAk JocToBepHele. CpegHed no-
[DELWHOCTED NONKHOMA £, = 0,0004 Take MoxHO NpeHebpeds. O4HAKD, KpOME 3Toro,
YpaBHEHWE UMEeeT NPUHLWNWANBHYID NOMPeWHOCTE, COCTOAWYK B TOM, YTO YASNLHYH Te-
NNOeMKoOCTs OBMOBONC ra3a NpelcTaBnAT Kak QyHKLWIO cofepxadia Bodsl U AMoKCKMaa

Yrnepoaa B AbIMOBOM [83€ yuzo M yoos. 3Ta NOTPELIHOCTE!

£3 == 0017 xgoz (40 - U xpozq) (10.4-11)
107
FOCT rocCTP55682.15-2013 Crpatuua: 113/126

M4 GostExpert.ru


http://GostExpert.ru/gost/gost-55682.15-2013
http://GostExpert.ru
http://GostExpert.ru

MoCcT P 55682.15-2013

Opyras NorpelHocTs BEITEKAET M3 TOTD DAaKTa, MTO Yooz W rusn HEOBXOAWMMO onpe-
OenATe NYTEM CTATHCTHYECKOMD pacyeTa. OQHAaKD NOCKONLKY NOMPELWHOCTIA 3TUX BYX Na-
pPAMETROB 33BWCAT APYT OT OPYra, TO NOrPEWHOCTE MAMEPEHMA £ CNEJyeT onpedenaTe

HenoCpeACTEEHHD Ha OCHOBAHWMM PacCeAHWA peayneTarToe AnA © . COOTBETCTRYOWMWE

YUCINEHHBIE 3Ha4eHMA NpuBeneHsl B Tabnuue 10.4-3. MNoaTomy OTHOCHMTENLHEIE NOTPELL-
HOCTH W3MepeHUA MyHEUWA ONA YOeNsHoH TENNOeMKOCTH:

'E"n:p.-".dl:l =1 {1”‘.‘—123

Eep0 = YET + E2° + £t (10.4-13)

10.4.6 MNorpewHoCcTE HAMEPEHWA NOTEPEL OT IHTANBNHUK W HEOOXOra B WNaKe U

neTyYed NbiNM

MNoTepy OT 3HTANBENKMK KW HEOOXOra B WNake W NeTy4en NeinNW, Kak Npasuno, Ha-
CTONBKS Manksl, 4T Npd pacyHeTs NorpelHOCTH HaMepeH A KNa He TPEEEET{‘,H YHHUTEIBATE B

WAMEDAEMEIX BEMUMWHAX (HANPUMED, B Usg, Ura, fs, My, m W T. 4.) gake Bonewwe no-

rpeWHOCTH HaMepeHWA.

OueHouHbIE NOTPEWHOCTM MaMeperna ana O, W 0, npueefeHs e Tabnuue 10.4-4. [ins
ONpegengHns g W g . MOXKHO NDUMEHATE ypasHeHuA (10.4-14) — (10.4-16), npuyem

YMUTRIBAHDTCA TONBKD CYLWLECTEEHHBI2 NADAMET PRl HA OCHOBAHWK ONbBITHREX OaHHBIX.

Ll ".‘uh {1 - 'I-'} HF _i-z @ H‘E “ LFes -!2
Hara = - : o Pl ([ Tipg [+ |[E F k gy, =1 (10.4-14)
I_Iu ]_HFAJ 1"]151 1-H¢;LJ
PacueT s, cmoTpu B 7.3.3.4, cnyyai 4.
. Fas 11— v) a1 : 2 | gy : HEa, ’
Hyg = G +H"+ E+ F——=—| |4 (10.4-15)
] —II- I_HS-L | '1—“'-‘_ 1_HFA
npu
Tea = 1= W51
. . (10.4-18)
HMISF = HMIFA
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NoctoaHHble G, H. E, F Dw J, ucnones3oeaddse B ypaeHeHuax (10.4-14) 1 (10.4-15) npu-

BeneHsl B Tabnuue 10.4-4 8 k#dkr.

Tagnwua 10.4-4 — MNorpeliHOCTA MAMEDEHWA

KamerHeR yrone E:.-pz-_.lﬁ YTk
Tonka © KONOCHH- Meneyrons+an Tonka Tonka ¢ Konoc- MiineyronsHan
KOB0A DELISTEONA cyxan WHOKAR HHUKDBOW peweT- | Tonka
KO
0 0,18 0,26 0,22 0z22 0,26
Ls
Eon 0,18 0,18 0.18 0,18 018
Unaise G 11500 16 000 21 200 12 000 14 000
H 73 118 220 73 21
E 8500 9300 17 500 7200 7400
F & 500 S 600 ¥ 4 &00 4 900
Ly iea [ 11500 11 500 5500 10 000 10 000
o L]
E 2800 11 200 20 500 B 000 11 200
F 5700 9800 12 000 & 500 & 600
Ly ame D ._l" 4':":'
o 3 8OO
E 17800
F 0
10.4.7 MorpelWHoOCTL MIMEPEHUA OPYTHMX BENWYHMH
I_II:IIFPELIJH-:'_‘ICTI: HaMepeHHA NoOTepb Ha H3NyYeHWe W NOTEDL B NWHWK COCTaBNAET gho
= (0,5,
I_IL':IFPE:LIJH':'_‘IETI: MaMepeHWA NogeegeHHoro Tenna baa nogeoga Tenna or BTI:'_'I[}CIH W
nocneqylnx Tonok ¢, = 0,1,

MorpelwHoCTe U3MepeHa HECTAUNMOHADHOW TENNONPOMIBOONTENBHOCTH B CNYyYae

BOWNEPHBIX YCTAHOBOK PABHA ony = 0,08 #(1 + f). CMOTDH ypaeHeHwe (8.3-8) anA /.

rocTt
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10.4.8 NorpeWwHOCTH M3IMEPEHHA, KOTOPLIMH MOXHO NpeHebpeyb
KonW4ecTBo NapaMeTpos OYMEHs Mano BNWAST Ha PACcYET KNA, TAK 4TO Norpe luHoCTH

MaMeEDEHWA 3THX NAapaMeTpoB NPpakTHYeCE He BAMAKT Ha Dﬁl.l.l,}"l’l] NorpgWwHoCTe M3Mepe-

HHA, W NO3TOMY UMK MOERD I'IFII'EHE!ﬁD-E:'"Fh.

3TUMK NapamMeTpami ABNATCA =, I, i, fas, P Py, Pu. Pug, O .0, s sasn,

Frz0ad Yo, 8 NPW KOCBEHHOM ONpefensHnK kng &, .

BenwunHel Hyco, M &, HE cofepxaT B cefe NOrpellHOCTE M3MepeHUA.
10.5 Pac4eT norpewHoOCT U3MEPEHMA

10.5.1 MorpeWwHocTs M3IMEPEHKUA KNG NPU NPAMOM ONpeaenedHun Kkng

Wz ypaedenua (B.3-19) npu ucnons3oBaHuK ypasHenna (8.4-1) nonyyaerca:

2

ros =2
e H o | [ 2 2 2 Uz . 2
e = ‘ Qf”}?w {Slﬂ: eVl "o -!1- Qf”izln: EME ! Eqr"' (10.5-1N)
- . Z - ) Q o7
| E G 2 2 ¥ (W7 2 2
EniGib = fl"it‘u_}? ['5.1'11: * Ehjgnn *AUJ* m “oinz T fom (10.5-1G)
L affiat | [ mq_

E oTHOLWEHWW OTAENEHLX NOMPEWHOCTEW M3MEDEHWA B BeilWENDHUESISHHOM YDaB-

HEHHW HYAHO NPHHWMATE BO BHHMAaHWE Cnegyoles.

B BonblMHCTBE CNy4Yaes He HYHHD YYMThlBaTb {j‘r , MOCKONBEY 3Ta BENWYKMHE Mana

Mo CPaBHEHMUIo C (), WNK paBsHa Hyniw. OTHOCUTENEHO &

mb

cMoTpr 10.4.3.1, a oTHOCK-

TENLHO gu- 10.4.3.4.
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MorpelwHoCTe M3MepeHHa ANA NONe3HoW TENNONPONIBOONTENEHOCTH i CornacHo

ypaBHeHuo (B.3-1) 2apaetca ypaesHeHuem (10.5-2):

2
f r; Ak,
S = Z[—'- : } 62, +o%) (10.5-2)
"|| (M
3neck ¢, onpegensetca cornacHo 10.4.3.3, a £, cornacHo 10.4.2.3,
MorpewHocTs MaMepeHna 0DLWen TENNOTBOPHON CNOCOBHOCTW fyn s PABHA!
_ =3 . 3T _ 7
Hog =1, ] W ?
) (M) u 2 2 AF 1 2 Hia,
Enpt = | | =2 +oegy |+ E%y + £5 + | —TAR {10.5-3N)
ol I'F{N]U?r[ H™ e am hrl,'ﬁhui | st ¥ fa — i J
12 - 2 )
Hogy M=1,0[" 5 2 I AF 2 2 | ?
— F4 . FeliA
£ = | —etamee—— +oE | ——| |Epa ~EL | — 10.5-3G
TH{ ot H o I:EH.;:“.;nm Eurn] . I P { )
30eCh gy . Ewg) ONpeAensTes cornacHo10.4.4.2, g, cornacko 10.4.4.1, ¢, co-
rmacHo 10.4.5.2, a s no Tabnuue 10.4.1. CmoTpw ypasHedue (10.5-4) ana e
10.5.2MNMorpewHoCTL UIMEPEHKUA KNA NPU KOCBEHHOM ONpeaeneHnH KNa
Ona onpefeneHua OTHOCKMTENBHOW NOMPELLHOCTH MAMEDEHUA KNL £ 5 KOCBEHHLIM
METOO0M MO¥HO MCNONB20BaTs CNegylles ypaBHeHWe npubnuseHns:
.! 2/ P 3 o 'FE‘“ * ] 2
G | A 2 2 2 MG [ 2
—| | &l +|— ey +& + Erng + + == 05
\.’?n] ! “ [M:-J ¥ 7 BN 706 ['G =& ] _’?BJ
EnBE 5 5 ' (10.5-4N)
+;‘!'::'::r {“M,-rml +PEF +£"'\‘ 0.2
L TR Youod e
Rt [ wa ) . 2], 72
G bl A2 .2 2 Wil RC 2
e E | —|ED i +ErEG dof —=| 05
[fm] - [#GJ Yo P [-'r. —lrJ L’J‘H]
£niGin = o . R (10.5-4G)
1 +Pc—ﬂ] [“M}cm} +[ ‘sr ”I'J 0,27
L T8 Koo . B
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Mpw 370M OTOENEHLIE NOMPEWHOCTH MAMEDEHWA PACCYWTEIBADTCA CNeqy LM 06-

paszom:

Bnz = Ema. CMOTPH 10.4.5.2,

= =UMJ.|::.:|3|:-.":1-'|:~|:-34 2CNN Yoozg MAMEPRASTCH, MK

=Upyo2s/( Yozad = ¥oza), ECNH MAMEDAETCA,

Bhinio = CM. ypaBHeHue {10.5-3N);

Bl — CM. ypaBHeHue (10.5-3G);

Ecns - CM. 10.4.5.3;

U —CM.10.4.2.2;

Upgyoog— M. 10.4.5.1.

10.5.3 MorpelwHoCTs H3IMEPEHUA MIMEPEHHOIO KNA

a2 norpewHocTed H3MepeHnA, onpedenedHsix cornacHo 10.5.1 unw 10.5.2 Boite-

KaeT NorpelWHoCTe U3MepeHWA ONA KN4 Uea:

UMl = TBE B {10.5-5)

[apaHThA KNg BeINONHEHA, 8CNK

g < @ + “pqn (10.5-6)
roe
Heg - FAPaHTHPOBAHHBLIA KNa;
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e - M3MEepPEeHHBIR Kna.

Y¥paexenwe (10.5-6) cnpaeegnueo NpuM yCNOBWKM, YTO HA NPOTAXEHWK BCErO NpMe-
MOYHOMD MCNBITEHMA MMENW MeCcTO FPaHMYHBIE YCNOBWA rapadTii. B npoTUBHOM chyyae

H3MEepeHHBIR KNO CHAYANAa HYHHO NEPeCcYUTaTE HA rapaHTUHUHBLE YCNoBKWA (CM. paznen 8).
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MNpunoxenwne A

(CNpaBodHOE)

CTaTUCTUYECKHH Pac4yeT CropaHuA

A1 ObdwMe nonoMeHWA

CTaTUCTUYECKMR pacyeT CropaHMA OCHOBLIBAETCA HA 3MNUPHYECKOW 33BMCHMOCTH
MeXdy YCNOBUAMKW MACCOBBIX NOTOKOB W TENNOTEOPHOW CNOCOBHOCTEHITENNOTOW Cropa-
HHA. B CBA3WM C 3TUM oUeHKa Npod TONNWMBA M3 Pa3sHbIX CTpaH No BCemMYy MUDY OSMOHCTDM-
pyeT obBwyw QyHEUMOHENEHYH 38BWUCHMMOCTL. TOCKONBKY NpWM 3TOM WUCNONL30BANOChL
BONbLIOE YMCNO HE33BUCHMBbIX HaMepeHud KU NPOBOAWNACE OUEHKA MaCCOBBIX banaHcos,
Pe3ynNsTaT MMEST BLICOKYHD CTENeHs TOMHOCTH. B nccnefoBakWe BEKNHOManWcs Npobsl c

coaep#aHves sons go 30 %.

CTaTMCTUHECKWA PACYET CrOPaHWA, Kak Npasvno, NpUMEHASTCHA ONA NepBOro pac-
YeTa 3NEeKTPOCTAHUWMA, NOATEERHOSHWA 3NEeMEHTHOMO SHANM3a ¥ PacueTa NorpelwHocTeR
M3IMEpEHWMA NPY oNpefensHdl KNA, B NOCNedHEM CMyYase ero NDUMEHAKT, YTo0LI MUHK-
MM3UMPOBaTh KOMWYECTEO HE3ABWCUMMBIX BEMWYWMH. B HacTosAWEeM cTaHOapTe CTATUCTHYE-
CKWA pacyeT Cropadua NpUMEHAETCH B paifdene 9 Kak NpocToOA MeTod onpeneneHus no-

rpeWHOCTER M3MEDEHKMA,

A.2 Teeppoe TONNWEO

Ona cnedylowmwy CTaTUCTMYECKWX YpaBHEHWIA HEOBXOQMMO 3HaTb 30MBHOCTE W

BNaxHOCTE TOMNMEA

np#
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¥i =1=¥azn — Fijzo und

Hoge = Hpy + 28425 30, in Mlikg
tags = - 024118 yp + 034210 H,

Hpod = - 080230 7¢ + 035073 H,

Hegs = - 001293 »¢ + 035217 Hyy,
HGoa = — 069349 3¢ + 036105 H g,
Vg = — 006018 yp + 025437 Hy,
Viod = ~ 055174 pp + 0,26078 i g,
sicoze = — 017081 #p + 008852 #
fiepss = — 000046 1y + 008075 H g,

ppagr = - 07174 pp — 001007 Hyy, + ruzo

Ruzor = - 079118 yp - 001032 Hg, + rio
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(A1)
(A.2)

(A.3N)
(A.3G)
(A4N)
(A.4G)
(A.5N)
(A5G)
(ABN)
(A.6G)
(A 7N}

(ATG)
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A3 MMuakoe ToNNUMBO

H .y, - TennoTeopHas cnocobHocTs (MCV), & MO/ kr

H.z, - TennoTta cropankua (GCV), B MO/ kr

Paes 2 043973 + 032426 H {AEN)
Mang = LTBAST + 027471 H g, (ABG)
Heed = 344402 + 025041 H oy, (A.9N)
Haos = 448259 + 021215 H g, (A9G)
Fiag = 176435 + 0.20060 1 oy, (A 10N}
Vo = 259630 + 016994 H g, (A A0G)
Honge = 250314 + 001510 H (A 11N)
Hroze = 256579 + 001280 H g, {(A.11G)
dnzor = — 200428 - 007384 H (AL12N)
spzor = — 169803 + 006256 # (A.125G)

A4  MpupoaHsik ras

H.y, = TennoTeopHan cnocobHocTe (NCV), B MO kr

H s, - TennoTa cropakua (GCV), B MO/ kr
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Hoaod = - 006303 + 034518 Hpy,,
1 agq = = 000389 + 0,31073 iy
Mo = 101480 - 029879 H g,
Hoeg = 106627 + 028988 N,
Foos = 084972 + 0.22553 H
Faoa = DBBB36 + 020304 H .,
tiepge = 085157 « 004482 [y,
Moz = 055925 + 0,04035 H g,
Huzor - - Q07793 + 004537 Hyy,

upzor = - DOT0M6 + 004084 H
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(A.14N)
(A.14G)
(A15N)
(A.15G)
(A 16N)
(A16G)
{AATH)

(ATGE)
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Bubnuorpadgpuna

[1] MCO 1217 Komnpeccopel obbemHsle. MNpremodHble noneitadua (Dis-
placement compressors — Acceptance tests).

[2] NCO 5389 Typbokomnpeccopel. Mpaeuna NpoBedeHUA MCNBITAHKWA 4NA
onpegensHua pabounx xapakTepucTuk (Turbocompressors —
Performance test code).

[3] EH 26801 Pyxapa peauHoBLIe U NNacTMaccosese. Onpegenedue obb-
eMHOro paclwupenns (Rubber or plastics hoses.
Determination of volumetric expansion)

[4] EH MCO 51671 Mamepedne NnoToKa TEKyYen cpelbl C NOMOLWLK YCTPORCTE
ANA MIMEDEHKMA Nepenana aBnNeHus, NOMELLEHHEIX B 3a-
nonHeHHele Tpybonpopoas KpYrnoro ceveHua. Hacts 1. 06-
WKe NpMHuyMne U Tpeboeanua (Measurement of fluid flow by
means of pressure differential devices inserted in circular
cross-section conduits running full — Part 1: General prin-
ciples and requirements).

[5] EH MCO 3993 a3kl CHMMEHHEIE HETAHBIE W Nerkke yrneeogopogel. On-
peasneHve NNOTHOPCTH UMK OTHOCKMTENEHON NAOTHOCTK.
MeToa ¢ NpMMEHEHKWEM apecMeTpa Nog JaBneHUEM
{Liguefied petroleum gas and light hydrocarbons.
Determination of density or relative density. Pressure
hydrometar method).

[6] MCO 1928 Tonnueo Teepgoe MuHepansHoe. OnpegeneHue BoiCLLel Te-
NNOTEl CTOPaHWA METOO0M KaNopMMEeTpUYeckon DomBel 1
BEIYUCNEHNE HM3LWER TeNNoTe cropaqua (Solid mineral fuels
— Determination of gross calorific value by the bomb
calorimetric method and calculation of net calorific value)

[7] NCO 6976 a3 npupogHeld. PacqeT TennoTBopHOW cnocoBHOCTK, NNoT-
HOCTH, OTHOCWMTENEHOW NNOTHOCTH W MHOeKca soBba ans
cmeck (Matural gas - Calculation of calorific values, density,

relative density and Wobbe index from composition)
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[8] UCO 1988
[9] EH UCO 3170

[10] NICO 157

[11] NCO 334

[12] UCO 589

[13] NICO 609

[14] NCO 625

[15] cepus EH 60584

[16] EH 60751

[17] EH 837-1
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Y¥rone kamMedssid. OTHop npob (Hard coal; Sampling)
HedtenpooykTsl xuakue. PyuHoi otbop npob (Petroleum
liquids — Manual sampling)

Yrone. Onpenenexue hopm cepel (Coal — Determination of
forms of sulfur}

Tonnueo muHepansHoe Teepgoe. Onpefenexdwe cogepxa-
HuA obwer cepel. Metog Jwea (Solid mineral fuels — Deter-
mination of total sulfur — Eschka method)

AxTpaumnt. OnpegeneHne nonHol enaxHocTy (Hard coal -
Determination of total moisture).

Tonnueo Teepgoe MuHepanesHoe. Onpegenedve codepxa-
HUA yrnepoga u eogopoda. MeTog CHUraHua Npy BLICOKOM
Temnepatype (Solid mineral fuels — Determination of carbon
and hydrogen — High temperature combustion method).
Tonnueo Teepgoe MuHepansHoe. Onpegenedve codepxa-
HuA yrnepoga w eogopoga. Metog Nubuxa (Solid mineral fu-
els — Determination of carbon and hydrogen — Liebig me-
thod).

Tepmonapsl (Thermocouples).

TepMoMeTpel CONPOTUENEHWURA NPOMLILLNEHHEIE NAATUHOBLIE
{Industrial platinum resistance thermometers and platinum
temperature sensors)

ManomeTpel. YacTte 1. MakomeTpel BypaoHa. Pasmeps,
meTponorus, TpebosaHua U ueneiTasma (Pressure gauges.
Bourdon tube pressure gauges. Dimensions, metrology, re-

guirements and testing)
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YOK ©621.184.8:621.18-5 OKC  27.010

Knioyeewie CNOBa: KOTEN, KOTNLI NApOBLIE, KOTNLI BOAOTPEWHLIE, OrpaHUMKUTENS,
DaTHKE, cucTema Be30nacHoCTA KOTna, 5ESEIBE|:}HL-TIHGETI:|: nomMexodalHMeHHoOCTE, CHUCTe-
M3 38WHTEl, MCNBITAHWA OrpaHHEYKMTENA AdBNTeHWA, CHCTEMa YNDdENEHWA

MNognvcado & nedate 30,04 2014, DopMar GoxEd ',

MNogroToRNEHO Ha OCHOBE 3NEKTROHHONR BEDCHW, NPELOCTARNSHHOH paspadoTHUEOM CTAHOapTa
DY «CTAHOAPTUHDOPM:»

123095 Mocsea, MpasatHeid nep_, 4.
Wy gostinfo.ru info@gostinfo.
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