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Mpeaucnosue

1 PASPABOTAH depgepanbHbIM rocyAapcTBEHHBIM YHUTApHBIM NpegnpusitueM «LleHTpanbHbIN UHCTUTYT
aBMaLMOHHOrO MoTopocTpoeHusa uMmenu MN.U. BapaHosay (PIYT «LUIMAM nm. MN.U. BapaHosa»)

2 BHECEH TexHu4eckuM KOMUTETOM Mo cTaHgapTusaumm TK 414 «MazoBble TypOUHbI»

3 YTBEPXXAEH 1 BBEIEH B IEMCTBWE Mpukasom deaeparnsHOro areHTCTsa no TeXHUYeCKoMy perysv-
poBaHuWio 1 MmeTposnorum ot 22 Hosibpsa 2013 . Ne 1609-ct

4 HacTosawuii ctaHaapT siBnsieTcd MoAnULMPOBaHHBLIM MO OTHOLLIEHUIO K MEXAyHapoaHOMY CTaHAapTy
NCO 2314:2009 «Typ6uHbl razosble. MpuemoyHsie ucnbitaHus» (1ISO 2314:2009 «Gas turbines — Acceptance
tests»). Mpu aTomM gononHUTenbHbIE dhpasbl, NoKazaTenu, X 0603HaAYEHUA U 3HAYEHWS], BKIIOUEHHbIE B TEKCT
cTaHAapTa Ans yyera notpebHocTen HalMoHansHoM akoHOMUKK Poccuiickoin deaepauum n ocobeHHocTen poc-
CUIACKON HauMoHanbHOW cTaHAapTM3aLmK, BbideneHbl KypCUBOM.

HavnmeHoBaHWe HacTosiLero ctaHaapTa USMeHeHO OTHOCUTESTBHO HAaMMEHOBaHUS! ykazaHHOTO MeXayHapoa-
Horo ctaHaapTa Ang npuseaeHus B cootseTcTeune ¢ FOCT P 1.5—2012 (nogpasaen 3.5).

WcknioveHsl cnpasoyHble NpunoXxeHns A u B

5 BBEIEH BIEPBbIE

lNpasurna ripumereHus1 Hacmosiwe2o cmaHdapma ycmaroenersi 8 FTOCT P 1.0—2012 (pa3sdein 8). MHgop-
Mauyusi 06 UsMeHeHUsIX K HacmosiweMy cmaHdapmy ry6IiuKyemcsi 8 exe200HOM (110 COCMOSIHUK Ha 1 siHeaps
mekyuezo 200a) UHPOpMalyUOHHOM yKasamerie «HauuoHanbHbie crmaH0apmel», a ohuyuarnbHbIl mekem usme-
HEHUU U rionpasoK — 8 eXXeMeCcsIHHOM UHGhOpMayUOHHOM yKkazamerie «HayuoHasnbHele cmaHdapmebi». B criyqae
riepecMompa (3aMeHbi) Uniu ommeHs! Hacmosiwe2o cmaHGapma coomeememasyioluee ysedomiieHue 6ydem ony6-
JIUKo8aHO 8 biiuxaliuieM 8biflyCcKe eXXeMeCSYHO20 UHHOPMAUUOHHO20 yKa3amersi «HauyuoHarnbHble cmaHdap-
mbl». Coomeememaeyiowasi UHghopmalusi, yeedoMneHuUe U mekcmbi pasmeLaromcs makxe 8 UHGhopMauuoHHOU
cucmeme obujezo ronb308aHusi — Ha oghuluarnsHoM calime @edepallbHO20 a2eHMCMea 10 MEXHUYECKOMY pe-
2yrnuposaHuro U Memporioauu o cmaHOapmu3sayuu e cemu VIHmepHem (Www.gost.ru)
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HacToswwuii ctaHaapT He MOXeT BbITb MOMHOCTLIO UMW YacTUYHO BOCMPOU3BeAeH, TUPaXKMPOBaH 1 pacnpo-
CTpaHeH B kadecTBe opuLmansHoro usgaHus 6ea paspelueHns degepansHoOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBaHWUIO U MEeTPOMOTUN
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BeegeHue

HacToawuii cTaHaapT ycTaHaBnnBaeT PyKOBOACTBA M METOANKA AN MOArOTOBKU M NPOBEAEHUs Npuemou-
HbIX UCMBITAHWI U COCTABMNEHUS OTYETHOCTU ANS onpeaeneHnst U/unum noaTBepXKaeHWs 3NeKTPUYECKOR BbIXOAHOM
MOLLHOCTUW UM MexXaHU4YeCckol MOLLIHOCTH, KoadduLmneHTa nonesHoro aeictens (yaensHoro pacxoga Tenna),
3HEPIUM BbIXITOMHbIX (OTXOASILLMX) Fa30B U APYTUX SKCMNyaTaLUOHHBIX XapaKTepUCTUK rasoTypOUHHBLIX CUITOBbIX
YCTaHOBOK 1 MPOMBILLNEHHbIX ra3oTypPBUHHBIX ABMraTeneii. Peaynstathl TakMx UCMbITAHWUIA MO onpedeneHuto xa-
paKkTepucTuK credyeT onpeaensiTb C BbICOKOW CTENeHbo TOUHOCTM, MCMOSb3Ys Camble COBPEMEHHbIE METObI
pacyeToB W OMbIT, HAKOMNEHHBIA MPOMBILLIIEHHOCTbLIO, MO TEXHMKE U crnocobamM M3MepeHus.
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HAUUWOHANBLHBLIAN CTAHOAPT POCCUUCKOWNW EQAEPALUM

YCTAHOBKUTA3OTYPBUHHDLIE

MeToAabl ucnbiTaHuin. [pueMoyHbIe UCNILITaHUA

Gas turbines. Methods of testing. Acceptance tests

NaTta BBepenna — 2015 — 01 — 01
1 O6nacTb NnpumeHeHUA

HacToAwmii ctaHgapT pacnpocTpaHsaeTcs Ha rasoTypOuHHbIE cunoBble ycTaHoBkU (ITTY) OTKpbITOro Lykna,
UCNONb3YOLLME CUCTEMBI CrOpaHUs, B KOTOpble nogaeTcs razoobpasHoe u/unm xxuakoe Tonnueo, a Takke Ha MY
3aMKHYTOrO W Nony3amKHyTOro LUMKNOB. HacToawmid ctaHgapT Takke MOXET NPUMEHSTLCS K rasoTypOuHHbIM
Asuratenam (ganee — ') B ycTaHoBKax KOMOWHUPOBaHHOTO LMKITA UK C UCTIONb30BaHWEM APYIvX Ters1oyTUIn-
3aLMOHHbIX CUCTEM.

[ns ycTaHoBOK, NCNONb3YOLWMX B KA4YeCTBE reHepaTopOB rasa nopLUHeBble ABMraTenn unm ocobble NCTou-
HWKW Tenna (HanpumMep, CUHTETUHMECKUIA Fa3 XMMUYECKUX TEXHOSTIOTMYECKUX NPOoLIeCCOB, IOMEHHbIV ra3), HacTos-
LKA cTaHAapT MOXeT NPUMEHATLCA B KadecTBe 6asuca, Ho anst abcontoTHOro NpUMEHeHUs OH JOIMKEH ObITb
COOTBETCTBEHHO MOANDULMPOBAH.

MpuemouHble ucnbiTaHns FTY ¢ yCTpoUCTBaMm KOHTPOMSt 3MUCCUN BpeAHbIX BLIBPOCOB Uunu yBenuueHus
MOLLHOCTHU, KOTOPble 6a3NPyHOTCS Ha BPLICKE XXUAKOCTU W/Mni ocoBoli noaroToBke BO3AyXa BO BXOAHOM YCTPOWi-
CTBe, TalKe paccMaTpuBaloTCs HACTOALLMM CTaHAAPTOM W AOSKHbI BbIThb Y4TEHbI B NporpamMme UcnbiTaHuin, ecnv
Takve CUCTeMbl BKMHOYEHbl B AOrOBOPHLIE paMKM MOCTaBKW, Kak noasepraemble UCMbITaHNIo.

CpaBHUTemNbHbIE (KOHTPOMbHbIE, NPUEeMO-CAAaTOUHbIE ) UcnbITaHWA ' TY MoryT NnaHMpoBaThLCS B pasnnyHbIX
BapuaHTax, B 3aBMCMMOCTW OT LieN MPOBOANMBIX U3MepeHnii. HacToawmii ctaHgapT MOXET Takke NPpUMeHSITLCS
K CpaBHUTEMbHLIM UCMbITAHUAM, 3aMNaHUPOBAHHBLIM ANs NPOBEPKU U3MEHeHUs xapakTepucTuk I'TY, B nepeyto
odepeapb Anst UCNbITaHWA 40 1 nocne Mogndukauuii, MogepHU3aLnin N peMoHTa.

O6nacTb NpMMEHeHNs HACTOSALLErO CTaHAapTa BKIoYaeT B cebst MeToaMKM ANS onpeaeneHus cneayoLmx
pabouunx napameTpoB, orpaHUYEHHbIX 40 CrpaBOYHbIX paboUnx NapamMeTpoB:

- AMEeKTPUYECKOA UMM MEXaHNYECKON BbIXOAHON MOLLHOCTM (MOLLHOCTM ra3oBOro NoToka, ecnu nosiesHom
3Heprvei SBNATCA TONBKO BbIXSIOMHbIE rasbl);

- koathcbrumeHTa nonesHoro aecteust (KMAQ) nnm yaensHoro pacxoga Tenna;

- 3HepPruu BbIXSIOMHbLIX ra3oB 3a TYpOUHON, KOTOpasi XapakTepusyeTcsl TEMNepaTypoii U PacXxo4oM BbIXIOM-
HbIX ra3oB..

Opyrue paboyve napameTpbl, onpedeneHHble KOHTPAKTOM MEXAY NOCTaBLLMKOM M MoKynaTenemM o6opyao-
BaHWs, OJTKHbI ObITb PACCMOTPEHbI B CrieLManbHo MeToAMKe UCTbITaHWIA, a Takke B MeToANKe UCTbITaHWIA No-
cTaBLUMKa.

HacToswmi cTaHgapT onuckIBaeT METOAbI USMEPEHWU U NPUMEHSIEeMYLo annapaTtypy, OpraH13aLuio ee Ka-
NMBpOBKY 1 oBpalleHWs ¢ Heid. HacToawmii ctaHaapT coaepkuT NonoXeHUs o NOAroTOBKe U NMpoBeAeHUN UCTIbITa-
HWIA No onpeerieHNo XapakTepuUcTuK, onpeaenset paboune ycnosus I'TY, rpaHnyHbIe YCNOoBUS 1 MX JONYCTUMbIE
npegensl, a Takke HopMarbHbIe YCIOBUS, KOTOPbIE PEKOMEHOYETCS MCMOSb30BaTh B KAYECTBE CMIPAaBOYHbIX, €CK
Apyrue ycnosusi He oroBopeHbl K MOMEHTY MOKYNKW. Kpome Toro, HacTOosILLMIA cTaHA4apT COAEPXKUT pyKOBOACTBA
Mo 3anncK gaHHbIX U3MepPeHWs U orepaumsiM ¢ HUMK, METOZbI pacHeTa U KOPPEKTUPOBKN PEe3YLTaTOB UCTbITAHWUIA,
onpegeneHusi HeornpeaeneHHOCTW, COOTBETCTBYIOLLEN UM.

UspaHne ocmumnanbHoe
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JonycTumoe 3Ha4eHve napaMeTpoB Ha UCTILITAHUSX He SIBMAETCS NpeAMeTOM HacTosILLLEero cTaHAapTa, Tak
KaK OHO paccMaTpuBaeTCs Kak KOMMEepYeCKUil TEpMUH, He OCHOBLIBAIOLLMIACS Ha CTaTUCTUYECKOM aHanuae pe-
3ynLTaToB 3MepeHuid. MeToaonorus Toro, kak MPUMEHSITE AONYCTUMbIE 3HAUYEHWS NapamMeTpoB Ans AeMOHCTpa-
LMW COOTBETCTBUSA rapaHT1pyeMblM 3Ha4eHWsM, AomkHa BbITh onpeaeneHa B KoHTpakTe. MNoaToMy kavyecTBo nc-
MbITaHWIA MOKa3bIBaOT PeaysbTaThl BbIMUCTEHUS MOrPeLLHOCTU N3MepeHIsI.

UTo kacaeTcs AOMNONHUTENbHOro 0b6beMa UCTbITaHWS Mo onpeaeneHVio 3HEPMK BbIXITOMHBIX rasoB U/Un X
pacxoda, To 3TV BeNU4mMHbI onpedensiotcs 3 6anaHca sHeprum ['TY. BennuunHbl HeonpeaeneHHocTel MoryT BbiTb
MWHUMU3MPOBAHLI AOCTINKEHUEM ee AOMYCTUMbIX 3HAUEHWIA, MPYBEAEHHbIX B HACTOSILLIEM CTaHAAPTe, AN Kiove-
BbIX MapameTpoB B 6anaHce sHepriu.

CraHgapT He pacrnpocTpaHsieTcs Ha:

- UCMbITaHWA Mo ornpeAeneHnto BENUYUHbI SMUCCUM BPeAHbIX BbIBPOCOB;

- UCMbITaHWA MO ofpeAeneHio LLYMOBbIX XapakTepUCTUK;

- BUBpaLMOHHbIE UCTIBITaHUS;

- onpeaeneHune XxapakTepuUCTUK KOHKPETHBIX Y3MoB U cuctem I TY;

- onpefeneHe TeXHUYECKNX XapakTepUCTHK yCTPOWCTB MOBbILLEHUS] MOLLHOCTW U BCTIOMOraTesbHbIX CHC-
Tem, TakuX Kak ycTpolicTea Ana oxnaxaeHus Bosayxa Ha Bxoae B I'TY, AOXKUMHbIE KOMMpeccopbl TONMBHOTO
rasauT. A.

- UCMbITAHWS, LeNbHo KOTOPbIX SIBMSHOTCA CCNeAoBaHWUSA U JOBOAKA;

- onpepeneHne agekBaTHOCT OCHOBHBIX YCTPOWCTB 3aLLMTh;

- onpeaeneHne xapakTepucTVK CUCTEM ynpaBneHus v 3almThl;

- oripefeneHne sKcnnyaTaunoHHbIX XapakTepUcTUK (Hanpumep, NyckoBbIX XapaKTepUCTUK, HAAEeXHOCTU
UT Aa.).

2 HopmatuBHble CCbINKM

B HacTosiLLem cTaHaapTe UCMoMb30BaHbl HOPMATUBHbIE CCbIMKU Ha cneaytowme cTaHaapThbI:

IOCT 8.361—79 lNocydapcmeeHHasi cucmema obecriedeHust eduHcmea usmepeHull. Pacxod xudkocmu u
2a3a. Memooduka ebinonHeHuss uaMepeHUl o CKopocmu 8 0OHOU moyKe cedeHus mpybbi

IOCT 8.586.5—2005 lNocydapcmeeHHas cucmema obecreyeHust eduHcmea usmepeHull. ViamepeHue pac-
xo0a u Konudecmea xudkocmel U 2a308 € MOMOWbI0 CMmaHAapmMHbIX cyxaroujux yecmpoticms. Yacmes 5. Memo-
OUKa 8biflOJIHEHUS U3MEepeHUll

OCT 13379—82 Hegpms. OnipedeneHue yenesodopodos C,—C4z Memodom ea3080l xpomamoepadghuu

FOCT 30319.2—96 a3 npupodHsiti. Memodsl pactema ¢husudeckux ceoticms. OnpederneHue Koaghguyu-
eHma cxxumaemocmu

FOCT 31369—2008 (MCO 6976:1995) a3 npupodHkill. BeiyucneHue merniomsl C2opaHusl, Miom-{ocmu,
omHocumensHoll nom-ocmu u Yucna Bobbe Ha ocHo8e KOMITOHEHMHO20 cocmasa

OCT 31370—2008 (MCO 10715:1997) a3 npupodHsil. Pykosodcmeo no ombopy rpob

FOCT 31371.1—2008 (MCO 6974-1:2000) a3 npupodHeill. OnpedeneHue cocmasa Memodom 2a3080U
Xpomamoepachuul ¢ oyeHKol HeonpedeneHHocmu. Yacme 1. Pykoeodcmeo ro rnposedeHuro aHanu3a

FOCT 31371.2—2008 (MCO 6974-2:2001) a3 npupodHeitl. OnpedeneHue cocmasa MemoOoM 2a3080U
Xpomamogzpacbuu ¢ oueHKol HeorpedeneHHocmu. Yacme 2. Xapakmepucmuku uamepumernbHot cucmems U
cmamucmu4eckue OUeHKU GaHHbIX

OCT 31371.3—2008 (MCO 6974-3:2000) a3 npupodHeill. OnpedenieHue cocmasa Memooom 2a3060U
Xpomamoepachul ¢ oueHkoll HeoripedeneHHocmu. Yacme 3. OnpedeneHue sodopoda, 2esusi, Kuciopoda, azoma,
Ouokcuda yenepoda u yanesodopodos 8o Cg € UCHONL308aHUEM 08yX HACal04YHbIX KOJTOHOK

OCT 31371.4—2008 "a3 npupodHsitl. OripedeneHue cocmasa MemodoM 2a3080L Xpomamoespaghuu C OUEH-
Kol HeorpederneHHocmu. Yacme 4. OrnpedeneHue azoma, duokcuda yenepoda u yaneeodopodos C,—Csu Cg,
8 nrabopamopuu U ¢ MOMOLLBI 8CMPOEHHOU U3MEPUMETLHOU cUCMEeMbI C UCTOoIb308aHUeM 08YX KOITOHOK

OCT 31371.5—2008 (MCO 6974-5:2000) a3 npupodHeill. OnpedenieHue cocmasa MemodoM 2a3060U
Xpomamoepagbuu ¢ oyeHkol HeoripederieHHocmu. Yacme 5. OrnipedenieHue azoma, Quokcuda yerepoda U yareso-
dopodos C,—C5 u Cg, 8 Tabopamopuu U rpu HerpepbI8HOM KOHMPOITe C UCMOIL308aHUEM MPEX KOTOHOK

OCT 31371.6—2008 (MCO 6974-6:2002) a3 npupodHeit. OripedernieHue cocmasa Memodom 2a3060l
Xpomamoepadgbuu ¢ oueHKol HeornpedeneHHocmu. Yacme 6. OnpedeneHue 8odopoda, 2enus, Kuciiopoda, asoma,
dAuokcuda yanepoda u yareeodopodos C,—Cg C UCrOb308aHUEM MpeX KarusispHbIX KOJTOHOK

FOCT 31371.7—2008 a3 npupodHsill. OrpedeneHue cocmasa MemodoM 2a3080l XpoMamozpacghuu ¢ OUEH-
Kol HeornpeBeneHHocmu. Yacme 7. Memoduka 8binonHeHuUs usmepeHul MonspHo U 001U KOMITOHEeHMOo8
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IOCT P 8.563—2009 lNocydapcmeeHHasi cucmema obecrieveHus eduHcmea uameperut. Memoduku (me-
modhbl) usmepeHuli

IOCT P 8.585—2013 lNocydapcmeeHHasi cucmema obecriedeHus: eduHemea usmepeHul. locydapcmeeH-
Hasi nosepoyHasi cxema 05151 cpedcme uaMepeHull OnuHbI U 8peMeHU pacrpocmpaHeHUs cuzHana e ceemoeode,
cpedHell MowHocmu, ocrnabneHus U OnuUHBI 80MTHbLI ONTIMUYECKO20 U3iTy4eHUs] 07151 B0JIOKOHHO-OMMUYeCcKUX cuc-
meM cesi3u U repedadqu uHgpopmayuu

FOCT P 51069—97 Hegbmb u Hegbmenpodykmel. Memod onpedesieHusi niomHocmu, OmHocUmensHou
nnomHocmu u nmomHocmu 8 epadycax APl apeomempom

F'OCT P 51233—98 Tepmomempbi CONMpomMueneHus rniamuHoebie smalioHHble 1-20 u 2-20 paspsdos. O6-
wue mexrHu4eckue mpeboesaHusi

FOCT P 51852—2001 (MCO 3977-1—97) YemaHosku eazomypbuHHbie. TepMuHbi U onpedeneHus

FOCT P 52527—2006 (MCO 3977-9—1999) Yemanrosku 2asomypbuHHbie. HadexxHocms, 20moeHocmb,
3KCrTyamauyUuoHHasi mexHono2u4Hocms U 6esonacHocms

FOCT P 54500.3—2011/Pykosodcmeo UCO/M3IK 98-3:2008 HeornpedeneHHocms usmepeHust. Yacme 3.
Pykog0odcmeo 1o 8bipakeHuUto HeorpedeieHHoCMU U3MepeHUst

MOCT P MCO 5725-1—2002 TouHocme (MpasuiibHOCMs U Peyu3UoHHOCMb) Memodos U pesyibmamos
uamepenutl. Yacme 1. OCHogHble ronoxeHus u onpedesieHus

MpumedaHune— lNpy NONb30BaHMM HACTOSALMM CTAHAAPTOM LenecoobpasHo NpoBepUTb AEUCTBUE CCbINOU-
HbIX CTAaHAAPTOB B MHMOPMALMOHHOW cucTeme obLwero nonb3oBaHus — Ha ouumanbHOM cavite degepanbHOro areH-
TCTBa MO TEXHUYECKOMY PeryiMpoBaHWIo U METPOIomn B ceTU MIHTEPHET v no exerogHoMy mHcopmMaumoHHOMY ykasa-
Teno «HaunoHanbHble CTaHAAPTbI», KOTOPLIN ONyGNMKOBaH MO COCTOAHMIO HA 1 AHBaps TeKyLWero roga, U No BbiNyckam
©XEeMeCAYHOro MHPOPMAaLMOHHOTO ykasaTensi «HaunoHanbHble CTaHAAPTHI» 33 TeKyWwmMin rog. Ecnu 3ameHeH ccbinou-
HbIli CTaHdapT, Ha KOTOPLIA AaHa HegaTUPOBaHHasA CCbiNKa, TO PEeKOMEHAYeTCs MCMOonb30BaTh ASUCTBYIOWYIO BEPCUIO
3TOro0 CTaHgapTa € y4eTOM BCeX BHECEHHbIX B AaHHYIO BEPCUIO M3MEHEHMIN. ECnn 3amMeHeH CCbiNoYHbIM CTaHAapT, Ha
KOTOpbIV AaHa JaTMpPOBaHHas CCbifka, TO PEeKOMeHZYyeTCsl UCMONb30BaTh BEPCUID 3TOM0 CTaHJapTa C yKasaHHbIM Bbille
rogom yTeepxaeHust (NpuHsTus). Ecnv nocne yTBepXaeHns HaCTOSALLEro CTaHaapTa B CCbINOYHbIA CTAHAAPT, HA KOTOPbLIN
[aHa JaTUpOBaHHasl CCbINka, BHECEHO M3MeHeHue, 3aTparvBalowee MnoroXeHne, Ha KOTOpoe AaHa CCbinka, TO 3TO
NonoXeHne pekomeHayeTcs npumeHaTe 6e3 ydeta gaHHOro uaMeHeHusi. Ecnu cCbinoYHblll cTaHaapT OTMeHeH 6e3
3aMeHbl, TO MOMOXEHWe, B KOTOPOM JaHa CCbiika Ha Hero, PeKOMeHAyeTCsl MPUMEHsITb B 4acTu, He 3aTparmBatowen aTy
CCbIMKY.

3 TepMuHbI U onpeaeneHus

B Hacmosiuem cmar®apme npumeHeHs! mepmursi no FTOCT P MCO 5§725-1, TOCT P 51852, TOCT P
52527, TOCT P 54500.3, a makxe cnedyroujue mepMuHbI C COOM8emMecmayouUMU ornpedeneHusIMu;

3.1 Tennota cropaHus (heating value/calorific value/specific energy): Konnuectso Tenna, Beiceo6oxaae-
MOe MpU MOSIHOM CropaHnK B BO3AyXe yAenbLHOro KonmyecTea rasoobpasHoro Uim XXugxKoro Tonsivea npu ycroBum,
YTO cropaHue NPoUCXoA4UT NPU NOCTOAHHOM AaBMNEHUN.

MpumeyaHune— Ecnv npoaykTel cropanns rasoobpasHele, TO TENNOTa CropaHnsi HOCUT Ha3BaHUe HU3LWen
Tennotbl cropanus (lower heating value — LHV, unu inferior calorific value, unn net heating value). Ecnn npoaykTbl
cropaHma rasoobpasHble, 3a UCKIIOYEHNEeM BOAbl, KOTOPAsA HaxoAUTCs B XWAKOM COCTOSIHMM, TO TennoTta cropaHus
HOCMT Ha3BaHue Bbiclien TennoTbl cropanusa (higher heating value — HHV, unwu superior calorific value, nnu gross
heating value ghb 15 °C, korga B ka4ecTBe TOMNMBA UCMONb3YIOT NPUPOAHbIN ras).

3.2 MoLHocTb (power): MOLLHOCTL MOXET BbITh BbipaXkeHa TepMUHaMK « MexaHWYeckast MOLLHOCTL Ha Bany
y coeanHuTensHoi MydpTel TYpBUHBI» (mechanical shaft power at the turbine coupling), «anekTpuyeckas moLu-
HocTb TypboreHepaTopa» (electrical power of the turbine-generator) nnu «MoLLHOCTL ra3oBoro noToka» (gas power)
B criyyae, korga I'TY vnwv rasoreHepaTop Npon3BOASAT ras Un cxaTblid BO3AyX.

3.3 ponyck (tolerance): flonycTMoe oTKNOHeHWe oT 3agaHHoro TpeboBaHusl.

3.4 TeMnepatypa Ha BxoAe B Typ6uHy (turbine inlet temperature); TIT: TemnepaTypa Ha Bxofe Mo ycno-
BusM MICO npounssonsHO onpeaenseTcs kak cpeaHeMaccoBast Mo roToky CpefHssi TeMnepaTypa 3aTOPMOXEHHOTO
noToka nepeA HanpasnsoLLMM annapaTom NepBoii CTyneHW TypBuHbI, paccunTaHHast no obLuemMy TenrosoMy 6a-
NaHcy AN Kamepbl cropaHusi ¢ y4eToM o6LLLero MaccoBoro pacxofa Bosayxa vepes komnpeccop U obuiero
MaccoBOro pacxofa Tonnuea.

Mpwuwmedyanune— OTHOCUTENBHO TEMMNepaTypel rasa nocne kamepbl CropaHusl NCNOSb3YIOTCA Pa3nUYHbIe
onpegernenns [cMm. pucyHok 4 n copmyny (30)]:
- TemMnepaTypa rasa Ha Bxoge B TypbuHy no ycnoeusam MICO cornacHo HacTosilWEMY CTaHaapTy;
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- TEMNepaTypa rasa Ha BbIXO4e M3 Kamepbl cropaHus;
- TemMnepaTypa rasa Ha BXo4e B COMMOBOM annapar;

- TeMmneparypa ropeHus;
- TeMneparypa ropsiumx rasos;

- TemMnepaTypa rasa Ha BXoge B paboqne nonatky nepeon CTyneHn TypOuHbI.

3.5 TeMnepaTtypa Ha Bbixoae us TypbuHsl (turbine outlet temperature); TOT: TemnepaTypa TOpMOXKeEHMS

MPOAYKTOB CropaHus, NoK/AaLLUX TypBUHy

4 O603HavYeHuUn

O603HauYeHVss BeNMUWH, UCMOMb3yeMblX B HACTOSALLEM cTaHaapTe, U eAMHULbI M3MepeHunii NpuseaeHbl B

Tabnuue 1.

Tab6nwuuya 1 — O6o3HaYeHUs1 U egMHULIbI U3MEPEHUII NapaMeTpoB, onpedensaemMbix NPy UCMbITAHUSX

ObosHayeHue napamempa
o cma+OGapmy | EpuHaua
auMeHoBaHWe napameTpa namepeHus
MexdyHa- mexeocydap- napamertpa
podHoMY CMEBEHHOMY U
HayuoHamsHOMy

Cpi Cn, MonpaBoyHbIN KO3MMOUUMEHT [N BLIXOAHON MOLHOCTH —

Cpia Cn,ia MonpaBoYHb  KOIMOUUMEHT ANA  NPUBEAEHUS BbIXOAHOW —
MOLLHOCTM OT YCNOBWI, NPU KOTOPbIX BLINOJHSMNOCH U3MEPEHWe,
K HOpMarnbHbIM YCNOBUSAM

Cpip Cn,ipb MonpaBoYHbI  KO3DMUUMEHT ANA MPUBEAEHUSI BbIXOOHOW —
MOLLHOCTW OT 3a4aHHbIX B JOKYMEHTaUWKU YCroBUA K HOPMarbHbLIM
YCINOBUSAM

Cn,l Cni MonpaBoyHbi koachcuumeHT ana KMo —

Chia Cn,,,a MonpaBoyHbIli  koachduumeHT ana npueegenna KM ot ycno- —
BUIM, MPU KOTOPLIX BbIMOMHANOCH U3MEPEHNE, K HOPMAanbHbIM YC-
TNOBUAM

Cib Chib MonpaBouHbIli koadduumeHT ana npueegenus KM ot sapaw- —
HbIX B JAOKYMEHTaUMN YCIOBUI K HOPMaIbHbIM YCNOBUSAM

cos ¢ cos O KoathmumeHT MOWHOCTU anekTporeHeparopa —

Cp,1 Cp,i YaenbHasa TENNOEMKOCTb ra3oB MNP NMOCTOAHHOM OaBNEeHWUn k[x/(kr-K)

Cp,at Cp,1 YaenbHas TennoemkoCTb BO3dyxa Mpyu MOCTOAHHOM dasnenwn | khx/(kr-K)
npy YCNOBWM, YTO OHa MOCTOSIHHAs

Cp. 14 — YaenbHas TENNoOeMKOCTb TOMNMBa NPV NOCTOSAHHOM Aaenenwmn | kbx/(kr-K)

Cpg7 Com YaenbHas TenmnoeMKoCTb BbIXMOMHbLIX Fa3oB Mpu noctosHHom | kx/(kr-K)
AaBrNeHun Npy YCroBuK, YTO OHa MOCTOSIHHAs

HR Gyn. an YpenbHblli pacxod TennoTel [TY, ocHoBaHHBIA Ha Hu3we Ten-| khx/(kBTtv)
N0Te CropaHust TOMMMBa U BbIXOOHOW 3MEKTPUYECKOW MOLLHOCTU

HR Gyn YaeneHbli pacxog TennoTbl [TY, OCHOBaHHLIM Ha HU3wewn Ten-| kx/(kBTy)
NOTe CropaHns ToNnMea u MoWHOCTU [ TY Ha BbIXOQHOM Bany

HR, Qya. np MpvBeaeHHbIM yaenbHbIM pacxod Tennotel [TY KK/ (KBT-y)
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ObosHayeHue napamempa
no cmarGapmy Equnnua
HaumeHoBanne napametpa namepeHus
MexdyHa- mexzocyoap- napametpa
podHOMY CMeeHHOMY U
HayuoHalnsHOMYy
HR,, Qyn wam N3MepeHHbIi 1 BbIMMCNEHHBIN yaernbHbii pacxon tennotel ['TY | k[bk/(kBTy)
haq ig YaenobHasi 3HTanbNua Bo3dyxa npu Temnepartype T,¢ Ha Bxoge kIK/Kr
B KOMMpeccop
hga3 iy YpenbHasi SHTanbMMsA BO3gyxa npy TemnepaTtype Bbixoda u3 kIx/kr
koMmnpeccopa Ty3
Rae ine YpenbHasi SHTanbnMa BO3dyxa npu TemnepaType T e, yTEKAIO- kIx/kr
LLEro M3 KOHTPONbHOro obbema
hem o is. oxn YaeneHasi 3HTanbnusa NOTOKa BO3AyXa, BbllUEALero n3 BHellHe- kOx/kr
ro oxrnaguTens npu Temnepatype Toz o M BXOOALWENO B KOHTPOIb-
Hblli 06bem
hex 1 i o16.1 YpeneHast SHTanbnus Bo3dyxa npu Temnepatype Ty ;, OTOW- kbk/xr
paemoro u3 nuHuM otbopa / B komnpeccope
hig iron. ke YaenbHasa SHTanbnus TONNUBa Npu Temnepatype Ty, noctyna- kx/kr
IOLLEro B UCTOYHUK Tenna (kamepy cropaHuvs)
hge ir Cpeansas ygensHas sHTarnbnua rasos npu temnepatype Tgg, k[x/kr
NoCTynaloLLmMX B TypOuHy
hy7 im YaenbHas SHTanbnus BbIXNONHbIX rasos Npu Temneparype Tg; kx/kr
hgg Irp. Boix YaenbHas SHTanbnus BbIXNOMHbIX ra3oB Npu Temneparype Tgg kx/kr
hya i/ ko YaenbHas sHTanbnus BNpbICKMBaeMbIX Napa/soabl Npyu Temne- Kx/xr
partype T,4 Ha BXode B KOHTPOMbHbIA 06bem
hg fron 0 YaencHasi aHTanbnvsl ToNMuBa npyu CTaHAApTHON Temneparype kIK/Kr
t;p=15 °C
ls Irp2 Tok BTOPUYHON OBMOTKM M3MEpPUTENBHOrO TpaHcdopmartopa A
Ky Ky KoathdumumeHT TpaHcdopmaumm HanpskeHusa B TpaHcdopma- —
Tope
K; K, KoachdpuumeHT TpaHchopmaumm Toka B TpaHcopmMaTope —
Mgy G MaccoBbili pacxop BO3Ayxa Ha BXOA€E B KOMNPECCOp Kr/c
My3 G, MaccoBbii pacxop, BO3Ayxa Ha BbIXOAE U3 KOMMNpeccopa Kr/c
Mae Gy, MaccoBbii pacxop Bo3gyxa Yepes ynnoTHEHUs! Wnunm npu yteu- Kr/c
Ke, NOKMAAIOWEro KOHTPONbHLIA 06bem
Me3 Gy o1 MaccoBeili pacxog oT6upaeMoro Bo3fdyxa Ha BbIXOAE M3 KOM- Kr/c
npeccopa
Mea ce — MaccoBbIli pacxog Bo3gyxa Ha oxnaxgeHue kamepbl CropaHust Kr/c
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ObosHaveHue napamempa
no cmaxdapmy y Enuuua
aumMeHoBaHuWe napameTpa uamepeHus
MexdyHa- Menxzocyoap- napameTtpa
poOHomy CMmeeHHoOMY U
HayuoHarnbHOMY

mea sty — MaccoBbii  pacxop BoO3gyXa ANA HanpaenAoOWMX MonaTok Kr/c
1-1 crynenn Typ6uHbI

Mea T — O6wmii MaccoBbLIN pacxod Bo3gyxa Ha oxnaxgeHue TypOouHbl Kr/c

M3 Gg. ox MaccoBbili pacxod Bo3dyxa, MOCTYNaloLWEero BO BHELLHWIA OXMa- Kr/c
auTenb, NOKAAIOWMIA KOHTPONbHLIN 0GBbEM U BXOASALMIA B HETO

my 53)( OTHOoCcUTenbHasi pasHMLUA B MAcCOBOM pacxofde Ha Bxoge %
MEXAY peanbHbIM U 3KBMBAMEHTHBIM KOMIMpeccopamm (T. €. OTHO-
CUTENBbHOE 3KBMBAIIEHTHOE CHWXEHWE pacxofa BO3[yxa Ha BXope
B pearbHblii KOMMNPECccop)

Mgy Gron MaccoBbIli pacxog TOMNWMBa, NOCTYNAIOWErO B KOHTPOIbHbINA Kr/c
obbem

Mgye G: MaccoBbI pacxod rasoB Ha BxoAe B TypouHy Kr/c

Mg7 G; MaccoBblIli pacxof rasoB Ha Bbixoge U3 TypOuHbl Kr/c

Mgy Gip. suix MaccoBbIli pacxof ra3oB Ha BbIXOA4e W3 AbIMOBOM TPy6bl Kr/c

Mg7¢ Gr np MprBeaeHHbIN MacCOBbLIA pacxoq BbIXNOMHLIX Fa30B TypOUHbI Kr/c

Mya Ggopa (nap) MaccoBbIli pacxop BPbICKMBaAEMbIX Napa/Bodbl, MOCTYNAKOWMNX Kr/c
B KOHTPOMnbHbIA 06bEM

Megq Gy sxe MaccoBbIli pacxod BO3gyXa Yepes3 SKBMBAIEHTHbIV KOMMPEccop Kr/c
6e3 nuHuii oT6opa BO3gyxa Ha OXnaxgeHue, HO ¢ TeM xe noTpeb-
NEHMEM MOLLHOCTM, KaKoe B pearnibHOM KOMMpeccope

Mey i Gy /ot MaccoBbili pacxog OTOMpaemoro Bo3gyxa B i-i NMHWUKM oTOOpa Kr/c
KoMnpeccopa

N K Yucno nonpaBouHbIX KO3hDULNEHTOB -

P — MoLwWHOCTb Kak (PyHKUMA M3MEHSAIOWErocs napaMmeTpa kBT

Pres -— MoLWHOCTb MpY 3a4aHHbIX MMM OBWEnPUHATLIX HOPMAanbHbIX kBT
YCMNOBUSIX

Pg,c — MpvBeaeHHasl BbIXoAHAA MOWHOCTL [TY kBT

Po,m — M3mepeHHas/BblUMCIieHHass MOLWHOCTL I'TY kBT

Pegc Neg an. np MpuBeaeHHas BbIXOAHAsI ANEKTPUHECKash MOWHOCTb HA BLIBOA- kBT
HbIX KIeMMax arnekTporeHepaTopa

Pom Ng an MN3amepeHHasi/pacyeTHas MexaHn4eckasa BbIXOgHasi MOLWHOCTb kBT

P, Nuk oxn MowwHocTb, noTpebnsiemasi MNOMKUMAIOWMM  KOMINPECCOPOM kBT
OXITaXaaoLWEero Bo3ayxa
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Ob6o3sHaveHue napamempa
1l
0 cmarOapmy y Epuhnua
aumeHoBaHUEe napamertpa namepeHus
MexdyHa- mexzocydap- napametpa
podHomy CMeeHHOMY U
HayuoHanbHoOMYy

P N, MowHocTb Ha BbixogHoM Bany ['TY kBT

Peg Ng. an BbixogHass anekTpuuyeckasl MOLLHOCTb HA BbIBOAHbIX KIEMMax kBT
anekTporeHepaTopa

Peo ms — MamepeHHasi aKTMBHasi BbIXOAHasi MOLIHOCTb Ha BTOPUYHOMN kBT
06MOTKEe M3MepUTEnbHbLIX TpaHcopMaToOpoB

Peome N, MowHocTb, noTpebnsiemasi KOMNPECCOPOM kBT

Pt ANy, MoTtepu B TpaHcdopmaTope kBT

P ANy arp MoTtepu B TpaHccopmaTope Nnoa Harpy3koi kBT

Pt ANy 6 MoTtepu B TpaHcchopmaTope 6e3 Harpy3ku kBT

Qs AN, MoTepu B anekTporeHepaTope kBT

Qe ANpepn MoTtepn B pegykrope kBT

Qi.g ANy np MNpoekTHble noTepu B anekTporeHepaTope kBT

Qa1 Q; OHeprusi nNoToka BO3gyXa Ha BXo4e B KOMNPECCOop, COOTBET- k[x/c
CTBYIOLLAA 3HAYEHWIO yAErbHON aHTanbnum h,q

Qa4 Q OHeprusi MoTOKa BO34yXa Ha BXOAe B KAMEPY CropaHus, CooT- kx/c
BETCTBYIOLLAA 3HAYEHWNIO YAENbHOW 3HTanbnum Ay

Qe Qig. yr OHeprua noToka BO34yxa, BbIXOASWEro Yepes YNMoTHEHWs k[x/c
Wunyn HerepmMeTMYHOCTU U MOKMAAIOWErO KOHTPOMbHbIA 06bem,
COOTBETCTBYIOWAA 3HAYEHUIO YAENBHON SHTANbNK h,e

Qo3.1 Qs ox.ax OHeprusi NOTOKa OXNaxAaLWEero BO3dyxa Ha BXoAe B OXnagu- k[x/c
Tenb, COOTBETCTBYIOLLAA 3HAYEHWNIO YAEMBbHOW SHTanbnun f,yg

Qeiz2 Qs. ox.8bix OHeprusi MOTOKa OXIaXAaLWEro Bo3ayxa Ha BbIXxode M3 oxna- k[x/c
AUTEns, COOTBETCTBYIOWASA 3HAYEHWNIO YAEMNBHON 3HTaNbMUK Ny o

Qg3 Qs o1 OHeprusi noToka Bo3gyxa, OTOMpaemoro Ans o6bekToB, Haxo- k[x/c
OALWMXCA BHE KOHTPONbHOrO 00bema, COOTBETCTBYHOLWAS 3HauYe-
HUIO yOenbHON SHTanbnun hy3

Qax Qs » OHeprusi noToka, OTOOPAHHOrO Ha OXNaxJeHue BO3ayxa, npu k[x/c
OTHOCUTENbHOM 3KBUBAaNeHTHOM CHWXEHUWM pacxoja my W yaenb-
HOWM 3HTanbnuun h,4

Qg Qron. Hu OHeprusa Tonnuea, MOCTYMAlOLLEro B Kamepy CropaHus, onpe- kx/c
JerneHHasi No Hu3wen Tennote cropaHus Tonnmea (LHV)

Qe Q OHeprusi notoka rasoB Ha Bxode B TypOWHy, COOTBETCTBYIOLAS kx/c
3HaYEeHWIO YAENbHON SHTAnNbNN fyg
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ObosrnayeHue napamempa
rno cmaxdapmy .y EquHiua
aumeHoBaHWe napameTpa namepeHus
MexdyHa- Mexzocydap- napametpa
podHoMy CMEBEHHOMY U
HayuoHranbHOMy

Qg7 Q; OHeprus MoToka rasoB Ha Bbixoge U3 TypOuHbI, COOTBETCTBYIO- kx/c
LaA 3Ha4YEHUIO yAErnbHON SHTansnuv hgy

Qgs Qrp. soix OHeprus noToka rasa, BbIXOASLWEro U3 TypOuHbl, B BbIXOQHOM k[x/c
CceyYeHun AbIMOBOV TpyObl, COOTBETCTBYIOWAS 3HAYEHUIO YAEMbHOW
aHTanenuu hgg

Q7721 Qr Al g1 OHeprus noToka rasa Ha Bbixogde U3 TypOWHbI, COOTBETCTBYIO- k[x/c
Was 3HA4YeHWIO yaenbHOW 3HTanbnMu npy CTaHAapTHON Temnepa-
Type ¥ NpMBA3aHHas K CTaHJApPTHOW TemnepaType OKpPYyXalowwero
Bo3gyxa T4

Q7¢7at Qr, nps A7 81 MpvBegeHHas aHeprvsi MOTOKa rasa Ha BbIXxoge W3 TYPOWHbI, k[x/c
COOTBETCTBYIOLWAA 3HAYEHWNIO YAEMNbHOW 3HTanbNUM Npy cTaHgapT-
HOM TemnepaType v NpWBsI3aHHasl K CTaHdapTHOW TemnepaTtype
oKpyxatoLLero sosagyxa T

Q7c10 Qr np Al Bt MpvBegeHHas aHeprvsi MOTOKa rasa Ha BbiIXxoge W3 TYPOWHbI, k[x/c
COOTBETCTBYIOWAA 3HAYEHUIO yAelbHOW 3SHTanbMUMKM NpU CTaH-
AapTHOW TemnepaType M NpuUBsi3aHHasi K CTaHZapTHOW Temnepa-
Type Tg

Qp Hy Huawas tennota cropanusa tonnmmea npu 15 °C 1 NOCTOAHHOM kx/xr
AasneHun (LHV)

Qn ANy MexaHvyeckue notepu B rasoBoit TypbuHe kBT

Qg ANy np MpoekTHbIe MexaHu4Yeckne noTepu B razoBov TypbuHe kBT

Q ANy Jlyuncteie ¥ KOHBEKTMBHbIE MOTEPU TENna Ha BCeX NOBEpXHOC- kBT
THAX

Qg ANean. n Kanopuyeckne notepu Tenna (Hanpumep, Tenno, otbupaemoe kBT
CUCTEMON OXNaxAeHWUsl komnpeccopa)

ch,m(d) ANvan. np(u) MpoekTHbIE NN N3MepeHHbIE Karnopuieckue NnoTepu Tenna kBT

Qua Qgoa(napirc OHeprua  BNpbICKMBaeMblX  napa/Bofbl, COOTBETCTBYIOWAA k[x/c
yAenbHON SHTanbnun hy,,

Qua.me Qu. son(nap)ke M3mepeHHan 3Heprusi BNpbICKMBaeMbIX napa/Bobl, NpuBeaeH- k[x/c
Has K NPOEKTHLIM YCNOBUSIM NMPY HEOOXOAUMOCTU

Qi Nnors CymmapHbie notepu asuratens (Q,, + Qg + Q, + Qp) kBT

SH = Aiy = iy e — o MpupaweHne yaensHON 3HTanNbNUKM TOMIIMBA MNPU U3MEHEeHNK k[x/c

= hy — hy TemnepaTypbl TONMMBa OT TeMnepaTypbl OKpyXKalolel cpeabl Ao
TemnepaTypbl Ha BXOAE B kKamepy CropaHumsi

S, Njsan. an 3apaHHOe 3HaYeHMe MOLHOCTU, onpeaernsiemoe no cpegHe- kBA
KBagpaTUYHbIM 3HAYEHUSIM HAMPSKEHUs1 U ToKa
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ObosHavenue napamempa
no cmanB@apmy

W HU3LWeN TennoTte CropaHuvsa tonnumea

H Eannuua
aMMmeHoBaHue napameTpa namepeHus
MexdyHa- mexzocydap- napameTpa
PO@HOMy CMeeHHoOMY U
HaluoHanbHOMy

Sm Ni uam. an N3mepeHHoe 3HaveHne MOWHOCTKH, oOnpeaensemoe no cpen- KBA
HEKBaApaTUYHbIM 3HAYEHUSIM HanpshKeHWsl u Toka

To Ty CraHnpapTHasa Temnepatypa (15 °C) gns onpegenenvs ygenb- K
HOW SHTanLnNUW TOMnVBa

Ty o CraHpapTHas TewmnepaTypa pgna onpegeneHus  yaenbHOW K
3HTaNBMUK BO3dyXa W ra3os

— Ty TemnepaTypa Okpy>KaloLero Bo3gyxa K

T T Temnepartypa Bo3gyxa Ha BXode B KOMMPEeccop K

T T Temnepartypa BO3ayxa Ha BbiIXOge M3 Kommpeccopa K

Toe T v TemnepaTypa noToka BO3dyxa, BbIXOAALLEro 4epes ynnoTHe- K
HUST U/MNW  HErepMeTUYHOCTM U MOKUZAIOWEro KOHTPOIbHbIN
obbem

Tes 2 Ts. ox.Buix Temnepatypa BO3gyxXa M3 BHELIHEro oOxnagvTtens Ha Bxoge K
B KOHTPOINbHbIV 06bEM

To6 T TemnepaTtypa rasoe Ha Bxoge B TypouHy K

Tex,i T ot Temnepatypa Bo3gyxa, oTbupaemoro wu3 nuHuu oTbopa i B K
Komnpeccope

T T ron. ke Temneparypa TOMNMuBa, MOCTYNAaIOLWEro B UCTOYHWK Tenna (ka- K
Mepy cropaHus)

Tg7 T *I op CpeaHssa Temnepartypa BbIXITOMNHbLIX ra30B K

Tg7m — MamepeHHas npuvBedeHHas Temnepartypa Ha Bbixode us Typ- K
61HbI

Tg7e T, np. cp MNpuBeneHHasn cpegHsan Temnepartypa BbiXIOMNHbIX ra3os K

Tgs T*Tp. BbIX. Cp CpeagHeBsBelleHHAas MaccoBas Temnepatypa  BbIXJIOMHbIX K
rasoB Ha BbIXOAe U3 [AbIMOBOM TPYGbl (yCTAaHOBKM NPOCTOrO LMKNA)

Toa T*Boﬂ (Nap) ke Temnepatypa BMpbLICKMBAaEMbIX Napa/Bogbl Ha BXOAE B KOHT- K
pPOnbHbIA 06bEM

Us Usg HanpsikeHne BTOPUYHON OOMOTKM MW3MEpPUTENbHOIO TpPaHC- B
thopmaTopa

n Ne, an KMa I'TY, paccunTbiBaembll MO 3MEKTPUYECKOW MOLLHOCTU —
Ha BbLIBOAHLIX KNEMMax 3MeKTporeHepartopa W Hu3wel TennoTe
cropaHus Tonnuea

— Ne KNATTY, paccuntbiBaeMblil MO MOLLHOCTU Ha BbIXOAHOM Bany —
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OkoryaHue mabnuust 1

Obo3HayeHue napamempa
no cmaxdapmy y Envimua
. aMmeHoBaHue napameTpa namMepeHus
MexOyHa- mexzocyoap- napametpa
podHOMY CMBEHHOMY U
HayuoHanbHoOMYy

Ntc nr KoacbpnumeHT nonHoThl CropaHnsl Kamepbl CropaHusi ¢ y4eToM —
BCEX NYYUCTbIX U KOHBEKTUBHbBIX MOTEePb Tenna

Ne Ne np KNA TITY, onpeaeneHHbin Mo NPUBEAEHHbIM 3HAYEHUSIM —
MOLLHOCTK U pacxoja Tonnvea

MNm Ne usmipac NamepenHbi/pacuethbin KMd MMy —

Arori — - apAUTUBHBIM NONPaBOYHbIA KO3IMDUUMEHT ANA Temnepary- K
pbl Ha BbIXoAe M3 TYpOUHbI

ffpumevarus

1 MNpednonazaemcs, 4mo memnepamypbi 8030yxa unu 2a308 sI8NAIOMCA memrepamypamMu MOPMOXEHUS,
ecnu obeumMu CmMopoHamu He 02080PEHO UHOE.

2 Obuwgee ypasHeHue Onisi ydenbHOU dHMansuu 2asoe credyowee: h = hy— hyg = ¢, (t - fy),
20e hyy — ydensHas sHmManbnua 2asose npu cmaHdapmuol memnepamype, °C Ona sHmManenuu;

t — peansHas memmnepamypa 2a3os, °C.

O6b14to ty = 0 °C, 8 amom criyyae hyg = 0 u h = hy = ¢ . [loryckaemcesi npuHuMams, 4mo sma memrepamypa

(to) pasHa memmepamype OKpyxaroue20 8030yxa unu Kakol-nubo uHol memnepamype.

5 KoHTpOonbHbIA 06beM ANs UCNbITaHUN

Cxema koHTpornbHoro obbema Ans UcrbITaHW BkITioHaeT B ceba obnacTb ¢ 0bopyaoBaHMEM 1 annapaTypoi
I'TY, nogsepraembIM UCTLITAHNSAM NO onpeaeneHnto pabounx XxapakTepUCTUK, yUMTbIBasi HOpManbHbIE YCIOBUSE
ansi obecneveHns 3agaHHbIX rapaHTuii. 1o obecneunsaeT 6asnc Ana onpeaeneHns U NNaHUPOBaHUSA Kornde-
CTBa, AranasoHa 1 No3nLmnii yCTaHOBKM NprGopoB, HEoGX0AUMbIX ANA pacHeTa NOTOKOB 3Hepriu, NepeceKkatoLLmnx
rpaHUYHbIE MOBEPXHOCTM KOHTPOSILHOrO 06beMa ANst UcnbiTaHWi, a Takke ANa onpeaeneHus TEKYLLUX YCIOBUA B
TeYeHMne UCMbITaHWs A4Ns NPUBEAEHNUS Pe3yNsTaToB UCTbITaHWA K CTaHO4APTHLIM YCNOBUSIM.

Ha pucyHke 1a) nokasaH TUNNYHBLINA KOHTPOSbHbLIA 06 beM NPU UCALITAHUAX 3HEepPreTUYeckon I TY OTKPLITOro
LMKIa C NPUHATBIMW B HACTOsILLEM cTaHAapTe 0603HaYEeHMSAMU CeHEHUI M3MepPEHUs NapaMeTpoB, HeoBXxoaUMbIX
Ansi onpeaeneHnst TeXHUYECKUX XxapakTepucTik. CeveHns usmepeHrs napameTpoB BHYTPU KOHTPOSbHOro o6bema
NpY NCNbITaHKSAX MOTYT BbITb UCMOMb30BaHLI ANA pacyeTa 6anaHca aHepruu, Kak nokasaHo B pasgene 8. Ha
pucyHke 16) NnokasaH 3TOT e BapuaHT KOHTPOSIbHOro ob6bemMa ¢ 0603Ha4YeHUAMN CeHeHUI, NPUHSITLIMUY B OTeYe-
CTBEHHOM MPOMBILLNEHHOCTH.

MpuBeAEHHYHO HOMEHKNATYPY ceYeHul cnegyeT UCMob3oBaTh TONbKO ANA NPUMEPOB BbIYUCIIEHUIA HACTORA-
LLero cTaHaapTa.

TUNWYHBIA KOHTPOSLHbIA 06beM MpW UCNbITAHKAX [ TY AN MeXaHUYeCcKoro NPMBOAa NoKa3aH Ha PUCYHKe 2.

O60o3HaYEHUA NPUHATLIX B CTaHOAPTE CEHYEHUIA NpK UCNbITaHUsX M TY 1 uamepsieMble B HAX napameTpbl, a
TaKke BapUaHT NPUHATOrO B 0TEYECTBEHHON MPOMBILLNEHHOCTM 0603HaUeHNA ceveHuii NpuBeaeHbl B Tabnuue 2.

BenuuuHa notepb Hy)kHa Anst onpeaeneHnsa 3Heprum BIXONHbIX rasos MY 1 BkNoYaeT B cebsa BCe NOTOKM
3Hepruu, NoKMaarLLmMe NPUHNATLIA KOHTPONbHLIN 06bem Ana ucnbitaHuin. K Taknum notepam obbluHO OTHOCATCA
noTepu TENNOBOro U3NydYeHUsl, NoTepy B NOALLMNHUKAX U peayKTope, NOTEPU B reHepaTope U TENNOBbIE NOTEPU.
Mpumep nocneaHero Buaa noTepb — paccenBaHue Temnsa ns CUCTeMbl OXNaXxaeHs Bo3gyxa B KOMNpeccope 1 13
KOTNa-yTunuaaTopa naporasoBoil yCTaHOBKN.

OG6bI4HO BENUYNHA NOTEePb Mano BAUSAET HA pacHETHYHO BEIMUUHY SHEPTUM BbIXSOMNHLIX ra3os I'TY, 1 noaTto-
My pacdeTHasl BefiuymHa noTepb YacTo UCMONb3yeTCsl Kak MOCTOAHHAA NPoeKTHas BenuynHa. UckntoveHnem siensi-
eTca Tenno, oTobpaHHOE OT OXJTAXAALWNX CUCTEM, KOTOPOE MOXET BbITb OnpeaeneHo Ha OCHOBE U3MEPEHHbIX
pacxofa, Temneparypbl U AaBfieHnsa paboyen cpeabl.
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Oxpyxatowmi  Tonnueo + BhIxnonHble SnekTpuyeckas
BO3AYyX  BnpbiCKuBaeMas rasbl MOLUHOCTb
cyGeTaHuma Motepwm
r—,—-——yr  _ —
| |
| Y }
I Bo3aayLHbIN Kamepa(b!) |
| unbTp cropaHus @ I
| J @ |
| |
@ |
| |
OnekTpo-
I Typ6una(e) B oneparop [ |
| |
| |
| |
L ] KOHTpOnkHEI 06beM Npy venbl- |- — 1

TaHUAX SHepreTuHeckon Ny

a) O6osHaveHve cevenuit no NCO

Okpyxatowmin ~ Tonnueo +
BO3QYX  BrpbicKMBaeMas
cyberaHumng

—

®

BospylwiHeiA
unbTp

Kamepa(bl)
cropaHus

OO

BbIXMOMHbIe SnekTpudeckas
rasbl

MOLLHOCTb

OnekTpo-
reHepaTop
E

KoHTponbHbIA 06beM NpU UCTbI-
TaHUsIX aHepreTudeckon Ny

Motepu

6) ObosHadeHue cedeHull N0 MeX20Cy0apcmBeHHBIM U HauyUOHanbHeIM cmaHdapmam

PucyHok 1 — KoHTponbHbId 06bem Npy UCMbITaHWAX 3HepreTuyeckon I TY
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OxpyxatoLLmi Tonnueo +

BO34yX BnpbICKMBaeMan BbIXNoOnNHbIE
cybeTaHuumA Motepu rasbl
[ I R A ____I
I
| ! |
| BoagyuiHbin Kamepa(bl) |
| unbTp cropaHus @ I
| ®
| A o |
| ) IMOI.Ll,HOCTb
: @ OF i &
| > | 7>
| TypbuHa(bl) e
| a I
| O
I 3 I
| © |
| ~ I
I KoHTporbHbIN 06beM npu ucnbiTa- |
[ Husax [TY anst MexaHu4eckoro [
b — npusoga 0000 b——— J

PycyHok 2 — KoHTponbHbIN 06beM Npu ncnbiTanusx MY Ans MexaHnyeckoro npueoga

Tabnwnua 2 — HomeHknatypa ceYeHWN KOHTPOMbHBIX O6BLEMOB MW UchbITaHusax [TY u namepaembix B 3TUX
CeYeHUsIX NapameTpoB
CeyeHus uaMepeHus
napamempos o cmaHdapmy
HaumerosaHue rnokazamerned Usmepsaembie napamemps!
mexdyHa- mexeocydap-
podHOMY CMeeHHOMY U
HauyuoHalnbHOMY
1 H Oxpyxarouuli 8030yx Temnepamypa, daenexue, 6MaXHOCMb
2 B Bxo0 8 komripeccop Temnepamypa, dasenerue
3 K Bbixod u3 komripeccopa Temnepamypa, dasnerue
4 Ton Cmecs monnuga ¢ enpsickugaemoli | Pacxod, memnepamypa, daenexue, c8oul-
cybcmaHyuel cmea morinuea
5 KC Bbixod u3 kamepbl caopaHus Hem usmepsiemeix genuduH (N/A)
6 r Bxod 8 mypbuHy Hem usmepsiemeix genuyuH (N/A)
7 T Bbixnon myp6uHsi Temnepamypa, dasneHue
8 BbIX. TP Beixrion u3 0simogoli mpybei Temnepamypa
e an Sriekmpuyeckas MOUWHOCMb AxkmusHas MoWHOCMb, KosghguyueHm
MowHOCMU, Yacmoma, MoK fpu cywecmesy-
9 ouleM HaripsikeHuu
e MowrHocme Ha eany Kpymsauwuli moMeHm, 4acmoma epallueHus
pomopa
10 not (Tenn., mex., | MMomepu Terinosbie, MEXaHUYECKUS, 3NeKmpuYeckue
an.)
lMpumedyaHue — PekomeHOyemcs yyumsbigams 11106ble O0MNONHUMENbHbLIE MOMOKU, nepeceKkarue
108epPXHOCMb KOHMPONbHO20 06bema Ons ucrnsimadudl.

12



FOCTP 55798—2013

6 NMogroroBka K UCNbLITAHUAM

6.1 O6wme nonoxeHus

WcnbitaHusa omkHbl GbITe NpoBeAeHb! B COOTBETCTBUM C paBoyeli NporpaMMoit, yYUTLIBAOLLEH NOMOXEHS
HacTosALLero cTaHaapTa U MecTHbIE YCIOBUSA, COrNMacoBaHHOM C 3aMHTEPECOBaHHLIMU CTOPOHaMK.

6.1.1 loroBopeHHOCTU Nepen NpoBeaeHUEeM UCNbITaAHUA

Ha pesynbrathbl UCNbITAHWA 3HAYNTENBHO BIIUSIFOT MHOXECTBO CbaKTOpOB. |_|03TOMy UCMbITaHNS AOMKHbI BbITb
TWaTenbHO cnporpaMmMmunpoBaHbl, opraH1M3oBaHbl U NpoBeaeHbl Tak, YTObbI pe3ynekraTtbl UMen HanBbICLLYHO NMpak-
TUYeCcKM OOCTUXKMMYIO TOUHOCTD.

6.1.2 Llenu ncnbitanus

Uenbto ntoBbIx UCTIbITaHUA ABNSETCA onpedeneHne XapakTepucTik [ TY B COOTBETCTBUM € NpeasapuTenbHbI-
MU MNaHNPOBaHWEM U JOFOBOPEHHOCTAMM, TAKUMU Kak: COrnalleHus Ha NOCTaBKy, TeXHUYeckue A4OKYMEHTbI Mo
KPUTEPUAM MPUEMKU UCTIBITAHWSI, TPeBOBaHMA cOaumM «MOA KITHY», COrNaLleHNst Mo NOCTaBKaM dHEPreTUHECKOro
060pyaoBaHusi, KOHTPAKT Ha 0BCyKUBaHWE U T. 4.

MoapoBHbI NopsSAcK NPOBeAEHUS UCTBITAHW Y OLIEHKM UX peayNsTaToB AoMmkeH BbiTb BblgaH 1 cornacoBaH
[0 Havana npoBeAeHUst UCTbITaHWA. [aHHbIA Nopaaok AomKeH coaepXaTb NOMHY MHGopMaLMio o cnocobe
M3MEPEHWI 1 COOTBETCTBYHOLLIEN TEXHIKE, MCTIONb3YEeMO AN NPUBEAEHUS Pe3yNLTaTOB, NOMyHeHHbIX B YCNOBU-
X UCTIbITAHWI, K CTaHAAPTHLIM YCOBUSIM UK HAaBopy KpUTEPUEB, U3NOXEHHOMY B peneBaHTHbIX AOKYMEHTaX.
HacTosaLwuit cTaHaapT He pacnpocTpaHsaeTcs Ha UCTILITAHWA Mo onpeaeneHnio BeNUYUHbI SMUCCUN BpeaHbIX Bbi6-
POCOB B OKPYXatoLLyto cpey, YPOBHE! LyMa 1 BuGpauum, KoTopble B BONbLIMHCTBE CRyYaes ABMATCA YacTbio
APYTUX nporpaMmm/MeToank npoBeaeHus UcnbiTaHuil. OgHako Takue UCNbITaHUA MOryT NPOBOAWUTLCS OAHOBpPE-
MEHHO C MPUEeMOYHBIMU UCMbITAHUSIMW B COOTBETCTBUMN C KOHTPAKTaMU Ha 3aKyMKY U APYTMMW COOTBETCTBY LMK
[AOKyMeHTaMW.

6.1.3 YxyaweHue xapaKrepucTuk

YxygleHue xapaktepuctuk 'Y B TedeHue akennyaTauumn ABNAETCA 06bIMHBIM ABNEHUEM U AOMKHO pac-
cMaTpuBaTbCA NpU OLEHKe OKoHYaTeNbHbIX pe3ynbTaToB NPUEMOYHLIX UCTIbITAHUA. YXyALLEeHUe XapaKTepucTuk
I'TY npoucxoduT B NepBYyO oyepedb OT 3arpsi3HEHUS] U 3p03uUM rasoBOro TpakTa, a Takke U3-3a ero usHoca.
HekoTopble BUAbI YXYALLEHUS XapakTepUCTUK U3-3a 3arpsis3HeHnst MoryT 6bITb HEATpan1M3oBaHbl O4YUCTKOW KOMIMO-
HEeHTOB B ra30B0O34yLLHOM TpakTe. [onyck Ha yxyALleHe XapakTepucTKK B NpoLecce UCMbITaHui No onpeaene-
HUIo paboumnx XapaKTepUCTUK ABMSETCS1 CTPOro KOMMEPUYECKUM BOMPOCOM, pellaeMbiM MeXAy 3auHTepecoBaH-
HbIMW CTOPOHAMMU, W BEIXOAWT 3a paMKi HAcTOSILLLEro cTaHAapTa.

B 6onbIMHCTBE cyYaes rapaHTum obecnedeHust xapaktepucTuk I'TY gatoTcst ¢ y4eToM cocTosiHus 06opy-
[oBaHuA. B KOHTpaKTe Mexay cTopoHaMn pekoMeHayeTcs1 ykasaTb nepuog, korga obopyaoBaHWe cumMTaeTcsl «Ho-
BbIM 1 YACTLIMY @ Takke yKasaTb, HY)XHO N1 pa3peLlaTb KOPPEKTUPOBKY XapakTepucTuk, korga obopygosaHue
MCMbITLIBAOT 3a NpegenamMu aToro nepuoaa.

MoapobHas MeToaonornsi 0 ToM, Kak MPUMEHNUTL KOPPEKTUPOBKY Ha yXyALLEHUE NapamMeTpoB, MOXET BbITb
nony4veHa u3 cpaBHUTENbHBIX UCTbITAHWIA, UCCREeA0BaHWIA XapakTepUCTUK BCEro napka yCTaHoBOK, U3 MPOrHO3upy-
FOLLIMX KPUBBIX YXYALUEHWUA XapakTePUCTWK MW APYTMX METOA0B. Hy)KHO 3aMeTuTb, YTO AeCTBUTENLHOE 3Mepe-
HVe yxyaLleHnsi MocpeACTBOM CpaBHUTEMbHbLIX UCTIbITAHUIA Yepes KOPOoTKUe Nepuodpl ABNSAETCA 3aTpyAHUTENb-
HbIM M0 MPUYUHE TOTO, YTO CTEMNEHb YXYALIEHWS 1 HeonpeaeNeHHOCTL 3MEPEHWS UMET COM3MEPUMbIE BENNYN-
Hbl, 1 B CUNY TOTO, YTO B TEUYEHWE BPEMEHU CAAauM B 3KCMNyaTaLMio KOHTPOIMPYEMbIE NapameTpbl MOTYT U3MEHSATL-
cs. MNonpagka Ha yXyaLeHne MOXET ObITe aaAUTUBHOW UM MYNBTUNIIMKATUBHOW M MOXET NPUMEHSATLCS K pesyrib-
TaTtam UCNbITaHUs1 UMK rapaHTusiM, NpegocTasnsiemblM ro 'Y, kak nokasaHo B 8.3.2.5.

CornatueHue rno NpUMeHeHW0 NONPaBokK Ha yXyaLleHne K pe3ynsratam UCnbITaHuii No onpedeneHuio pabo-
UMX XapaKTEPUCTMK OTHOCUTCH K KOMMEPHECKUM BOMPOCaM, peLlaeMbiM MEXAY 3aMHTepecoBaHHbLIMU CTOPOHAMN.

6.1.4 Bonpocbl NpoeKTUpoBaHUsi, CGOPKM M NOArOTOBKM K MYCKY

Heo6xoanmo y4ecTb crieqytoLyie pekoMmeHaaumm npy paspaboTtke TpebosaHWi K TOUHOCTY NBMEPUTENbHOM
annapatypbl, KanubpoBKe (1/UINn TApUPOBKE), AOKYMEHTALIMW U pa3MELLIEHNIO MOCTOSIHHOM (LUITaTHOW) 1 BpemeH-
HOW M3MepUTeNbHOM annapaTypbl, UCMOMNb3yeMoli B TeYeHWe AaHHOMO UCTIbITaHNS:

- eCMnY B TeYeHWe UCTIbITaHWUS MNaHUPpyeTcs UCMoNb30BaTh MOCTOSHHO YCTaHOBMEHHYO M3MepUTENbHYHo
annapatypy, TO pekoMeHayeTcsl BbINOMHUTL MO Mepe BO3MOXHOCTY Ha Gonee paHHel cTaaun npoekTa Tpe6osa-
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HUs 6.4. Take pekoMeHayeTcs pacCMOTPeTb BO3MOXHOCTb NMpoBedeHWst KanuMBpoBKM Nocne UenbiTaHus uiu
3aMeHbl ee BpeMeHHOI U3MepuTeNbHON annapaTypoil;

- MIPU NPUMEHEH VU BpEMEHHOI M3MepUTenbHOI annapaTypbl pekoMeHAYeTCsl, YTOBbI MPOEKT No3BOssAN 06-
CIYy)XVBaTb OTAENbHbIE COBOMHEHMS U CEKLMM KaHamoB U3MepeHnsl AaBneHus, TeMnepaTyp U aNeKTpUieckux nog-
coeavHeHWi. [sl Toro uTobbl yAOBNETBOPATL TpeByeMbIM orpaHUYeHUAM Mo HeonpeaeneHHOCTY PacXo4oMepoB,
pekoMeHayeTCs UCMOb30BaTh BbINPAMUTENMN 3MHOPbl CKOPOCTel NOToKa;

- MnaH pasmeLLeHs UaMepUTenbHol annapaTypbl A0IKeH BbITb TAKUM, Kak 3a4aHo B AaHHbIX rpaHuLax ans
HeonpeaeneHHOCT U3MEPEHWA, 1, HAacKoNbKO No3BoNsieT o6CTaHOBKa, NOATBEPXAaTh U3MepPeHNe KpUTUYECKUX
napaMeTpoB Ha UCMbITaHWV (HanpuMep, JaBneHVs], TeMnepaTypbl, pacxoaa TOMMNMBa, BbIXOAHOW MOLLHOCTH).

6.2 MeToaukKa UcnbITaHUN

McnbITaHus no onpeaeneHunio xapakrepuctuk 'Y cnegyeT npoBoAW T Ha OCHOBE METOAUKMW UCTIbITAHUIA,
KoTopyto pa3pabaTbiBaroT 415 obecrneyeHns nogpobHOro pykoBoACTBA NpY NpoBeAeHUN UCnbITaHUA. 3Ta MeToau-
Ka [OMOHSET KOHTPaKTHbIe 00513aTeNbCTRA M Pa3bACHSIET CMOpPHbIe BOMpPOCkI Mo KOHTpakTy. OHa gomkHa obecne-
yvBaTh NN1aH 4eVCTBUIA ANA NpoBeaeHWs UcnbITaHus. [lo NpoBedeHWs UCTbITaHWUI MeToaMKa AoskHa 6bITh corna-
coBaHa BCeMW 3aHTepecoBaHHbIMU CTOpOHaMK. B MeToaMKy UCTbITAHWIA pekoMeHayeTCsl BKIToYaTh cnegytoLmne
AaHHbIE Y TeXHONOMN UCMbITaHUIA:

- OCHOBHbI€ YCIIOBWS UCMbITAHUIA W rapaHTuii;

- KpUTEePUU NPUEMKIM UCTbITAHWIA, HeoBXoAUMbIE AN 3aBePLUEHUS UCTILITAHWIA;

- rpaHNYHble CeYeHUst KOHTPOIbHLIX 0O LEMOB, MeCTa YCTaHOBK/ AAaTYMKOB U3MEPSIEMbIX MApaMeTpoB;

- noapoGHoe onrcaHne U3MepUTensLHOM annapaTypbl, BKIoYas TUMbI, PacrionoXeHue U TpeGoBaHus K ka-
NMOpPOBKE;

- Tpe6oBaHMWsA K NPOAOIKUTENBHOCTY PaboThl Ha pexxuMax Ans ctTabunusaumm napaMeTpoB [0 Havana npo-
BeAEHWS1 N3MEPEHUs AaHHBIX;

- noApoBHoe onucaHWe npasun obpalleHns ¢ TONMBOM, BKIoYas MeToauKy BasiTusl npo6 Tonnuea, onepa-
LWiA C HUM, METOOB aHanuaa, NepMoanmYHOCTL B3ATUS Npob, a Takke nogpobHyto MHdopmauumio Mo pacnpeaerne-
HUO Oy6nvpoBaHHbIX 06pasLoB TONMBA ANs KaKaol napTuK, BKovasi o6pasLibl, Noanexalime XpaHeHuo Ha
cnyyan 4ononHUTEeNLHOro aHanusa;

- JONYCTUMbIIA AWanasoH YCNOBWIA XpaHeHUs TOMMMBA, BKOYas €70 KOMMNOHEHTbI U 3HaYeHWe TennoThl Cro-
paHus;

- TpebyeMble YCroBWA 3KCyaTauum, Hanprumep Harpyska npu UCbITaHUAX, YacToTa BpalleHUs, nepeyeHb
[ONYCTUMBIX OTKITOHEHWIA NapamMeTpOoB B NpoLiecce UcnblTaHWi (cM. Tabnuuy 9);

- TpebyeMble YPOBHM YNCTOTbI 060pYA0BAHNS 1 MHCNEKLMW Nepea UCTIbITaHNSIMU,

- MeTOAMNKY pacyeTa yXyALEeHNs XapakTepucTuk;

- permcTpaumio 3anucei napameTpoB U HabNoAeHUA NPU UCIbITAHUAX;

- YMCIO MYCKOB MPUW UCTIbITAHUAX U MPOACIKATENBHOCTb HENPEPLIBHOW paboThl NPY KaXXAOM Nycke;

-yacToTy cbopa AaHHbIX, KoUTEpPUU NPUHATHUA 1 0TBpackiBaHWUA AaHHbIX;

- MeTo KOMBUHMPOBAHUS MYCKOB MPU UCTILITAHUSAX ANA ONpeaeneHWa OKoHYaTerlbHOro pesynsrarta
WCMbITaHWIA;

- YACMOBLIE 3HAYEHWSI NapaMeTPOB, KPUBLIE 1 anrOpUTMbI AJ151 KOPPEKTUPOBKM MPU YCIIOBUSIX, OTSIMYAIOLWMNX-
€S 0T 3af1aHHbIX;

- Tpe6oBaHUSA K XpaHEHWIO AaHHbLIX, XPaHEeHWO JOKYMEHTOB, PacChbifike AaHHbIX M OTHETOB MO UCMLITAHUSM;

- MeToA NPOBEeAEHNS COTacoBaHUS U JOKYMEHTUPOBAHWUA KAKUX-NMBO U3MEHEHUIA B METOAMKE UCTIbITaHWIA;

- crnocob JOKYMEHTUPOBaHWA 3adaHHbIX NapaMeTpoB ynpasneHusa 'Y Ao UCMbITaHWIA U Nocne HUX.

6.3 NMoaroTtoBka UCNbITaHWUIA

O6opyaoBaHue AOMKHO BbiTb FOTOBO K HaaexHoM paboTe Npy NONHON Harpy3Kke A0 HaYana ucnbITaHUs Ha
mecTe. NSl BHOBb MOCTPOEHHBIX YCTAHOBOK pekoMeHOYeTCA NPOBECTU UCTIbITAaHUS B caMoe Brivkalilee BpeMsi
rnocre 3aBeplleHKs NpoLiecca BBoAa UX B aKcnyaTauuio. [na yCTaHOBOK, KOTOPLIE YXKe HAXOASATC B KOMMEp-
YecKoii 3KCTIyaTaumm, UCMbITaHWs crnedyeT NpoBoauTb MPU YMCTOM U HEeNOBPEXAEHHOM cocTosiHUM. HekoTopast
cTeneHb yXyalleHNs TEeXHUYECKOro COCTOSIHUS MOXET GbiTb AONYLLEHA, €CMN 3TO COTNACOBAaHO B KOMMepPUeCKUX
KOHTpaKTax.

PykoBoauTens UCTbITAHWUIA A0MKEH Ha3HaYaTLCA CTOPOHOM, NPOBOAALLEN UCMbITaHUS. HasHaYeHHbIl pyko-
BOAWTESb UCTIbITAHWIA AorKeH GbiTb OTBETCTBEHHbLIM 3a NPodeCCMOHaNbHbIA YPOBEHE NPOBEAEHMUS UCMbITAHWIA U
NPUMEHSATL HACTOSALLMIA CTaHOAPT Kak PYKOBOACTBO K UX BbiMonHeHWto. MNpeasaputenbHo cornacoBaHHas MeToau-
Ka UcnbiTaHuii AomkHa BbiTb 6a3MCOM AN NPOBEAEHWS UCTIBITAHWIN.
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[o ncnblTaHWi BCe CTOPOHBI, BOBIIEYEHHbIE B MPOLLECC UCTbITaHWA, 4OKHbBI COrnacoBaTth creaytoLime no-
TNOXEHNSI:

- NPOBEeEH OCMOTP BCEW YCTAHOBKU € BbIsIBIIeHUEM fobblX He4oCTaTKoB B 060pyA0BaHUM B METOAMUKAX,
KOTOpbIe MOTYT MOBNWATbL HA UCMbITAHKE MO orpeaeneHNo XapakTepucTrk;

- NpoBedeHa NHCMNEKLMS CUCTEMbI M3MePEeHNst pacxoda TOoMnvBa;

- NMpoBeAeHbI MHCMEKLMSA U 0UMCTKA (NMPOMbIBKA BO BpEMsi OCTaHOBa C NpeABapUTesibHoM pyYHOI NpoMbIB-
koW, ecrnim HeobxodnMmo) nonatok komnpeccopa TY. Bce KOMMNOHEHTbI AOMKHbI BbITb YACTBIMU U FOTOBLIMU K
UCTbITAHWIO;

- yron noBopoTa BXOAHbLIX HanpassitoLLMX JonaTok KoMnpeccopa NpoBepeH N3MepeHUeM 1 OTperyimpoBaH
B COOTBETCTBUM CO crieLnduKaLMsiMu No YNpaesneHuio npy HeobxoaMMocCTw;

- TemnepaTypa rasa Ha Bxofe B TypOWHY KOHTPONMpyeTcs Mo TemrepaType BbIXMOMHbIX ra3oB WU ApYriM
dakTopam, UMEHOLLIMM OTHOLLEHWE K 3TOMY KOHTPOIH;

- KarMbpoBKa (MoBepKa) BCeX BpeMeHHbIX CPeACTB U3MepeHus bbina npoBeaeHa A0 YCTaHOBKW Ha MeCTo, a
AelicTytolme cepTudpmkaThl (CBUAETENBCTBA) ObINUN BblAaHbI B TEYEHUe NocneaHnX 12 MecsLes 1 UMenu 0TMETKM
HaLMOHanNbHbIX UM MeXayHapoaHbIX NabopaTtopuii;

- pacnonoXeHWe 1N Ka4eCcTBEHHAS YCTaHOBKA BCeX BPEMEHHbIX 1 BXOASLLMX B COCTAB YCTAHOBKW M3Mepu-
TesbHbIX CPeACTB COOTBETCTBYIOT UX KANMOPOBOYHBLIM CBMAETENLCTBAM Y CEPUIHBIM HOMEPaM;

- obecneveHo nsmepeHue BbIXOAHON 3/1eKTPUHECKOR MOLLHOCTH, BKoYas koadduLMeHT MOLLHOCTH (Ha
BbIXOAHOM Bany W/vnwv nonesHoin, no HeobxoammocTu);

- obecneveHbl cvicTema cbopa AaHHbIX Ans MOCTOSIHHOIO KOHTPOMS Bcex HeobXoaMbIX MapamMeTpoB 1 nepu-
oau4HoCTb cBopa AaHHbIX;

- obecneyeHbl cructema cbopa AaHHbIX, KOTOpbIE MOTYT BbITk CHATLI OepaTopoM, U NEpUOANYHOCTL coopa
AaHHbIX;

- IPeaycMOTPEHO MCNOMb30BaHNE orepaTUBHbLIX pacneyaTok ¢ akpaHa aAns AononHUTENbHOW Hdopmaumnu,
KOTOpasi MOXeT BKItoYaTh B cebs 3anucy BpeaHblX BbIOpOCOB YCTAHOBKM U Ntobble Apyrve aBapuiiHble cUrHansbl,
KOTOpble MOTYT NOBMMSATL HA MPOBeAEeHWE NPUEMOYHbIX UCTILITAHWIA;

- UMeeTcs nogpobHas nporpamma BCex NCnbITaHW, BKIIOYaA NPOA0SHKUTENBHOCTb BCEX UCTbITAHWIA;

- onpegeneHbl pexvMbl paboTbl U HacTpoliku TTY (Hanpumep, noakntoveHbl 06X0aHON KaHan nepenycka
unv 6ornep, NnpoTneoobnegeHnTeNbHas cucteMa, cuctemMa nepenycka Bosayxa U3 komnpeccopauT. 4.);

- UMEeOTCS B HanU4uW npeaBaputesnibHbIi U NoCneaHWI aHan1asl Tonvea (C onpeaeneHneM nioTHOCTU U
TEensoTbl CropaHns TonMea) 4sa NoATBEPXAEHUSA TOro, YTO OHO COOTBETCTBYET MPOEKTHOMY;

- onpegeneHsl METOAONOMMA U YacToTa B3ATUA 06pa3LoB ocHOBHOro Tonsvea. KomaHaa, npoeogsiias uc-
MbITaHWS, KONMYECTBO OTBOPOB 06Pa3LIOB, XPaHUMbIX AKCMTyaTaHTOM U pe3epBHbIii o6pasel, AokHbI BbITh corna-
COBaHbl 40 NPOBEAEHUS UCMbITAaHWI, a TakKe onpeaeneHbl Ha3BaHus abopaTopuii, NPOBOASILLMX aHANU3 TONIK-
Ba. NS aTVX Lenen aonyckaeTcsa UCMoNb30BaTh NEPEHOCHLIE ra3oaHann3aTopsbl, B Criydae, eciim X TOYHOCTb
yaoBneTeopsieT TpeboBaHUAM HAaCTOSALLEro CTaHAapTa;

- NepcoHasn MMeeTcA B 4OCTaTOMHOM KonuyecTee, obnagaet HeobXxoauMbIM OMbITOM A5 NPABUILHON 3KCM-
nyarauum cpeacTs namepeHuit U c6opa AaHHbIX MO UCTILITAHUSM;

- umetoTcs achheKTUBHBIE MHAMKALWS U CUCTeMa ABYXCTOPOHHEN CBSI3W, YTODbI MoKa3biBaTh HA4AIo U KOHeL,
UCnbITaHWA, BpeMs BbIAEPXKKW Ha peXXuMax Ans 3annucy nokasaHuii UsmepuTenbHbIX NpuGopos.

6.3.1 NoarotoBka o6opyaoBaHus

TwaTtenbHasi NoAroToBka UcbITaHUiA [ TY ABNSAETCA O4eHb BaXXHOW. DTY NOArOTOBKY HE criedyeT paccMat-
pvBaThb Kak YacTb 0BbLIMHOro Npouecca caaumn B 9KCNyaTaumio yCTaHOBKY, KOTOPYHO crielyeT NoABEprHyThb 3aHO-
BO MPYEeMOYHbIM UCTbITaHUAM. OBbIMHOM NPaKTUKON AIBMSIETCS TO, YTO NOCTaBLUMK 060pyA0BaHUS MHCNEKTUPYET
YCTaHOBKY, KoTopas A0MKHa NPOUTU UCTIbITAHWA, U 06ecneYnBaeT HCTPYKLMEN MO BOCCTAHOBUTESLHLIM onepaLiy-
sIM, KoTopble TpebyloTca Nnepean NpoBeAeHWeM UCTIbITaHWI. B ntobom cnyyae nepef UCMbITAHUSIMU YCTaHOBKA
AonkHa BbITk NepeaaHa B pacrnopshkeHUe NocTaBLLmMKa Ans o6crnegoBaHnst U YUCTkU. OTYET O FOTOBHOCTU, KOTO-
pbIi NOKasbiBaeT, 4To 06opyaoBaHWE AOMKHLIM 06pa30M NOArOTOBMEHO K UCMLITAHUSIM, AOMMKEH ObITh BbINyLLEH
ANs BCEeX CTOPOH, CBA3aHHbIX C OpraHusaLmein — ucnbitatenem ycTaHoBKM, 40 NPOBEAEeHUS UCTIbITAHUIA.

6.3.2 CornaweHuns 06 3MeHeHUU NporpaMmbl UCNLITAHUIA

ITroBble n3MeHeHUs MporpaMMbl UCTbITAHWIA MO onpeaeneHnio XapakTepUCTUK A0MKHbI ObITb COrNacoBaHbl
A0 3aBepLUeHWs UCTIbITaHUH U BPyYeHbl B TUCbMeHHOW chopMe BCEM CTOpOHAM, NMPUHUMAIOLLIUM YYacTue B UCTbl-
TaHWsIX.

[Ans BbIpaboTKM €4MHOr0 MHEHUSI O NPOBEAEHUN NPEALLECTBYHOLLMUX UCTILITAHWUIA B COOTBETCTBUM C METOAU-
KOW UCTbITaHWI No onpedeneHnto XxapakTepucTuk u TpeboBaHUsIMU HacTosILLLero cTaHaapTa, cornacoBaHuWe criefy-
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eT NpoBOAUTL BCEMU CTOPOHAMM, NMPUHMMAIOLLMMU yYacTUe B UcnbiTaHusIX. [locne 4OCTKeHWs cornalleHus uc-
MNbITaHWIO NPUCBaANBAETCS CTATyC 0pULIMANLHOTO UCTIbITAHKA.

6.3.3 MNporpaMma U MecTo NpoBeAeHUA UCNbITaTeNbHbIX Npoueayp

B nporpaMmy ucnbITaHui crnegyet BKIoYaTb, Kak MUHUMYM, NocnegoBaTensHoOCcTL paboT, npeanonaraeMmoe
BpeMmsi NpPOBeAEHUsI UCTIbITaHUSI U TPeGoBaHWS NO ONOBELLIEHWIO CTOPOH. Takke A0MKHbI ObITb BKIHOHYEHBI TEXHOMO-
rmyeckue onepawmm v npoueaypebl, TakMe Kak NoAroToBKa UCMbITaHUs!, NPOBeAEHWe UCTIbITAHUA U CoCTaBNeHWe
oryeTa ¢ pesynsrataMmu UcrbitaHuiA. Mecto nposeaeHuns ucnbITaHUsi 4OMKHO B6bITb HA3HAYeHO NO MeCTy aKcrns1ya-
Tauuu yCTaHOBKU UK B APYruX UCnbiTaTeNbHbIX LeHTpax, rae pabouve ycrnosumst npuemMnemMs! ans BCeX CTOPOH.

6.3.4 NpeaBaputenbHble 4eNCTBUA 40 UCNbLITAHUN

Bce cTopoHbl, NpUHMMatoLLMe ydacTue B UCTIbITaHUSIX, 4OMMKHbI GbITb B COOTBETCTBUM C NpeABapUTEbHbIM
cornalleHnemM CBoeBpeMeHHO MUCbMEHHO YBeAOMIIEHbI Af1sl TOro, YTOBbLI OHU UMenKn HeoBxoanMoe BpeMs Ansa
BbICBUIKW OTBETA U NOATOTOBKU NepcoHana, obopyaoBaHus unu gokymeHtaumm. MHdopmaumsi 0 BHeCEHHbIX n3me-
HEeHUAX U AONONTHEHUAX AomKHa BbITb He3ameaIUTeNbLHO AoBeAeHa A0 CBeAEHUS] BCEX CTOPOH.

6.3.5 3anucu, npegwecTayowue UCNbLITAHUIO

Pa3smepbl 1 husndeckoe cocToaHWe y310B U ageTaneil (AnuHa, avameTpbl U NoLLaaAW NPOoXoaHbIX ceveHuit)
I'TY, HeobxoarMble ANA pacyeToB U APYrX Lenen ucnbiTaHusl, 4OMKHbI ObITh onpegeneHbl U 3anucaHbl 4o Haua-
na ucnbitaHusi. CepuitHble HoMepa 1 AaHHbIE U3 MAacropTOB Y3108 U AeTanel pekoMeHAyeTca 3anucbiBaTh 4ns
naeHTudvKaumm ncneiryemslX 'Y v BcnomorarensHoro o6opyaosaHust. Pekomenayercs ngeHTudMumpoBarh Bce
cpeacTBa U3MepeHusi, a Moaenu U cepuitHble HoMepa 3anucbiBaTth. [lomkHa 6b1Tb paspaboTaHa unu 6b1Te 4OCTYN-
HOW JOKYMEHTaLMsA Mo pacyeTHbIM U CKOPPEKTUPOBAHHLIM AAHHLIM, A5l TOro UTO6bI MPOBOANTL HE3ABUCHMYHO
NPOBEPKY anropuTMOB, MOCTOSIHHBIX BEMUYMH, MacluTaba, KoppeKLmi KannbpoBKy, cMeLLEHUI, 6a3NCHBIX TOYEK,
nepeBoAoB U3 OAHOW CUCTEMbI €AUHNUL, B APYTYIO.

6.4 UameputenbHaa annapatypa u MeToabl U3IMepeHUn

6.4.1 O6wune Tpe6oBaHUA

OTOT nogpasgen onuckiBaeT U3MepUTENbHYO annapaTtypy, MeToAbl U Mepbl NPeAOCTOPOXHOCTU, KOTOPbIe
AOMKHbI BbITh UCMOMb30BaHbI NPY UCTbITaHUAX [T TY, KX Y310B 1 CUCTEM B COOTBETCTBUM C HACTOALLMM CTaHaap-
ToM. B Tex cny4asix, korga B JaHHOM pasfene oTCyTCTBYET crieLduKaLs, KacaloLasaca Kakux-nnbo npuMmeHse-
MbIX CPeCTB U3MepUTeNLHON annapaTypbl U METOA0B U3MEPEHNS, OHW AOSDKHbI CTaTb NpegMeTOM cornalleHus
CTOPOH, MPUHUMAIOLLIMX YHaCTWE B UCTbITAHUAX.

MprMeHeHWe coBpeMeHHbIX 3M1eKTPOHHbIX annapaTypbl ¥ YCTPOWCTB COBMECTHO € peructpaumeil KOHTponu-
pYeMbIX KOMMbIOTEPOM AaHHbIX M CUCTEMON UX 06paboTky ABNAETCS MPeAnoYTUTENbHLIM AN NOMYyYeHNUs AaHHbIX
W pesynbTaToB UCMbITAHWIA C HAUBbLICLLEN CTEeMEeHbIo TOHHOCTUW. [lonyckaeTcst pydHas 3anuch ¢ aHarnorosbiX Npubo-
POB B Cry4asix, Kora UCnonb3ytoT HeanekTpuyeckne cpeacTsa U3MepeHus.

Kpome nameputensHor annapaTypbl ¥ METOAOB U3MEPEeHUWs], On1McaHHbIX B HACTOsILLEEM cTaHgapTe, MoryT
ObITb NPWHATLI HOBbIE TEXHOMOMUM U MeToAbl 3MepPeHWs ANst UCNbITaHUIA Mo onpeAeneHnio XapakTepUCTUK Npu
YCIOBWUW, YTO OHW COOTBETCTBYIOT TpeboBaHUsIM Mo MakcrMasbHbIM HeonpeaeeHHOCTSIM, 3a4aHHbIM B HACTOS-
Lem ctanaapTe.

CTOpPOHBI, NPUHUMAaIOLLME yYacTWe B UCTIbITAHNUSX, A0MKHbI 060pyA0BaTe MECTO UCTIbITAHWI M pa3paboTaTb
pacdeT 3agaHHol HeomnpegeneHHOCTV AN NonyyYeHus pe3ynsraToB UCTbITAHUA C HaUMeHbLUEW NpaKTUYecKom
HeorpegeneHHOCTbIo.

OkoHuaTenbHas HeonpeaeneHHOCTb pe3ynsLTaToB UCMbITaHUA ByAeT YHUKaNbHOM ANs KaXaoro UCTbITaHust
13-3a pasnnynii B NOCTaBKe, MCMoMb3yeMoro Tonmea, koadULMEHTOB YyBCTBUTENbHOCTUA YCTAHOBKA, U3MepK-
TenbHOW annapaTtype 1 XxapakTepucTkax npreoaumoro obopyaoBaHus.

Onsa obecnevyeHnst HageXHbIX U TOYHbIX Pe3ynbTaToB UCNbITaHUS B HACTOALLEM CTaHAapTe YCTaHOBMEHbI
npeaensl Anst HeonpedeneHHocTy TpebyeMbiX U3MepeHWi, a Takke Ans AoMYCTUMbIX U3MeHeHuli pabounx napa-
METPOB B TEYEHWE UCTIbITAHNS.

CymMapHast HeornpedeneHHOCTb OKOHYaTEeNBLHOTO pesynbraTa UCTbITaHUiA A0MKHa BbITe paccuMTaHa B COOT-
BETCTBUM C METOAMKAMM HACTOSILLEro CTaHAapTa U UCMofib30BaHa UCKIMIOUUTENbHO Arsl OLeHKU KauecTBa npose-
AeHuns ucnbitaHns. JomkHbl 6biTb paspaboTaHbl pacHeTel HeonpeaeneHHOCTU, NPeaLeCTBYIOLLEA UCTbITaHWUAM, U
rocrie UCrbITaHuin.

HeonpeaeneHHOCTLI0 NOCe UCTIbITaHW MOXHO NpeHebpeyb nocne cornalleHs CTOpoH, MPUHUMALOLLIMX
yyacTie B UCTIbITaHUSIX.

NS cpaBHUTENbHBIX UCMbITAHUNA, B OTNUYME OT aGCOMIOTHOrO YPOBHS MapaMeTpoB UCMbITaHUs, onpeaene-
HWe HeonpeaeneHHOCTU OTNINYAETCA, TaK Kak OKugaeMbli pesynbrat — 3T0 pasHvLa B 3HaYEHUSIX MOLLHOCTM UK
KMA — vHasa BenuurHa, Hexxenv abcontoTHLIN ypoBeHb NapaMeTpoB. [ecTBEHHOCTb UCTILITaHWUS OCHOBLIBAETCS
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Ha BbIBGope noaxoasLLell UsMepuUTensHOM annapaTypbl U onpegeneHun HeonpeaeneHHocTen TakuM obpasom, YTo-
Obl HeonpedeneHHOCTbL NpeACcTaBMANa OTHOCUTENBHO HU3KWIA MPOLIEHT OT OXXMAAEMOW pasHULbl B 3HAYEHNSAX.
6.4.1.1 HeonpeaeneHHOCTb n3MepeHus

B obLem cnyyae H1 04HO M3MEpPEHUE UK UCTbITaHWe He ABNSAETCS COBEPLUEHHbIM, 1 HETOYHOCTUN SABMSIIOT-
CS1 B KOHEYHOM UTOre MPUUNHOW MOrpeLlHOCTV naMepeHuii. CneaoBaTernbHo, pesynsraT UsMepeHust SIBNSIETCS TONbKO
NpUBNMKeHNeM K 3Ha4YeH1o U3MepSIEMO BENUUMHEI, T. €. cneundnyeckmM KauecTBOM B NpoLiecce N3MepeHus.
MpyMeHWTEnbHO K cnbITannsam [ TY obLuii TEpMUH «M3MepsieMast BENYMHa» MOXET OXBaTbIBaTb MHOMO pasnny-
HbIX KOIM4YECTBEHHbIX NoKasaTtenei, HanpuMmep TennoByr MolHocTe [ TY, KM ycTaHoBKM, 3NeKTpUdeckyo Unu
MeXaHW4eCKy MOLLHOCTb, MacCOBbI pacxod BoAbl UK Napa, TemnepaTtypy Unm gasneHue XXuakux cpeg.

MpumMeHeHNe aHanmn3a HeonpeaeneHHOCTUN K CTbITaHUSIM UMEET crieytoLLme Lienu:

- pegocTaBneHne BO3MOXHOCTU BbIpas3UTb Ka4eCTBO peayribrata UCTblTaHWs B KOSIMYECTBEHHOM 3HaYeHUI;

- onpederneHne BKNaga KaXaoro U3MepeHusi B CyMMapHyo HeonpeaeneHHoCTb;

- obecneyeHne MexaH1ama noBblLLEeHUs Ka4ecTBa UCMbITaHKS.

Ecnu HeonpeaeneHHOCTb n3MepuUTerbLHON annapaTtypbl, UCNOMb3YEMO ANst UCTILITAaHWIA Ha onpegeneHne
pabounX XapaKTEPUCTUK, OLIEHMBAETCS KaK paBHas Ui MeHbLUe, YeM MakCUMarbHble 3Ha4YeHWs HeonpeaeneHHo-
cTel, NpuBeAeHHbIE B Tabnnue 3, To pesynsraTamM UCTbITaHWA Mo ornpeaeneHnio MPUCYLL, BLICOKUIA YPOBEHL TOUHO-
cTu. B Takux cnyyasix onpegenerve obluel HeonpegeneHHOCTU UCMbITaHWI He siBnsieTcs 06A3aTenbHbIM.

OpHako ecnv oavH Unu 6onee n3mepuTenbHbIX NPUOOPOB, NCMONB3YEMBIX B MPOLIECCE UCTILITAHUIA, HE COOT-
BETCTBYIOT YPOBHSIM HeonpedeneHHOCTW, MpuBedeHHbIM B Tabnuue 3, TO MOXHO NMPUMEHUTL CreaytoLlyto
MeToauKY:

- BbIMOJIHUTL aHaNM3 HeoNpeAeNeHHOCT M Nepea UCTbITaHUEM, UCTOSb3Ys NpedernbHOe 3HaYEHWe Anst KaX-
[0r0 N3MepeHUs cornacHo Tabnuie 3 BMecTe ¢ COOTBETCTBYHOLLMMU 3HAYEHWUSIMU YyBCTBUTENLHOCTU AS151 UCTILITY-
emoli TypOuHbI. 3TOT aHanus3 4acT UCXO4HbIV NMoKasaTeslb CyMMapHO HeonpeaeneHHOCTH UCTILITaHWS;

- BblbpaTh M3MepUTEnbHYHO annapaTtypy ANs KaXA0ro napaMeTpa Takum obpasom, YTobbl cymmapHas Heo-
npegeneHHocTb bbina paBHOW MW MeHbLLIE, YeM paccCYUTaHHBIN UCXOAHbIM NMokasaTenbs CyMMapHO Heonpeae-
NEHHOCTU UCTbITaHKA.

Cnocob NpuMeHeHst 1 NCMoNb30BaHWUSA BEMUYUH CyMMapHOI HeonpeaeneHHOCTU Anst pe3ynsTaToB OKoHYa-
TenbHbIX UCMLITAHWIA Ha onpeaeneHne pabounx xapakTepuUCTUK He BXOAUT B 06nacTb NPUMEHEHUA HacToALLero
cTandapTa, TaK KaK B NMepByto ovepeab OroBapvBaeTCsi KOHTPaKTOM, U €ro pauvoHanuaaums 4oshkHa 6biTb corna-
coBaHa 10 Havyana nposeaeHNs UcMbITaHuA. OgHaKo Koraa paccuUTLIBAETCA HeonpeaeneHHOCTb U3sMepeHUst ypoBHEN
OTHOCUTESbHbLIX YPOBHEH XapaKTepuUCTHK, TO BaXKHO YTOOLI NSl Bcex NokasaHuii NpubopoB cryyaiiHasi u cuctema-
TUYecKkas NOrpeLlHOCTH, CBA3AHHbIE € 3anUCsAMMU, BbIN U3BECTHbI.

6.4.1.2 MakcumarneHo AonycTuMble HeonpeaeneHHoCTU

[nst AOCTUXEHUsI HanBbICLLEN BO3MOXKHOW TOYHOCTU pe3ynsTaToB UcnbiTaHusi 06s13aTenbHbIM TpeboBaHneM
SIBNSIeTCA HazHaYeHne MakcuManbHO A0NYCTUMbIX HeornpeaeneHHOCTEN N3MepuTENbHbIX MPMBOPOB, YCTPOUCTB
W NapameTpoB.

B TeueHWe noaroToBKM UCTbITAHWUA NO onpeAeneHnio XapakTepUCTUK A0STKHbI BbITb OLEHEHbI MeToAdbl U3Me-
peHus 1 oTkanMbpoaHsl Nprbopbl 1 annapaTtypa Ans NoATBEPXAEHUA X COOTBETCTBUA HeoNpeaeNIeHHOCTSIM,
npuBegeHHbIM B Tabnuue 3 Ana ycTaHOBOK, MPOU3BOASILLMX SMEKTPOSHEPTUIO.

Tabnwunua 3 — MakcumansHo JONyCTUMbIE HEONPeAeNeHHOCTH

N3mepuTensHbIi npuGop MakcumansHas n
unu napameTp HeonpeneneH- pumevaHue
HOCTb
BapomeTpuyeckoe paBnexune + 0,05 % HeonpeaeneHHoCcTb M3meputensHoro npubopa
Temneparypa OKpy>aloLero Bo3gyxa + 0,2K HeonpeaeneHHocTb nameputensHoro npubopa
OTHOCHTENbHAas BNaXHOCTb + 2% HeonpeaeneHHocTb M3meputensHoro npubopa
MamepeHnsi  anekTpu4eckor  MOLLHO- + 02% HeonpeaeneHHocTb M3MeputensHoro npubopa
ctH
TpaHcohopmartop Toka + 0,2% OKkBUBAnNEHTHO Knaccy TouHocTu 0,2
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OkoHyaHue mabnuus! 3

WameputenbHbid npubop MakcumantsHas n
unu napamerp HeonpeaeneH- pumedatue
HOCTb

TpaHccopmaTop HanpspkeHust + 0,2% OKBMBaNeHTHO Knaccy TouHocTtu 0,2

MexaHuueckaa MOWHOCTb (KPyTsILLMIA +1,0% HeonpeaeneHHOCTb U3MeputTensHoro npubopa
MOMEHT)

YacrtoTa BpaweHus Bana + 0,25 % HeonpepgeneHHocTb u3MeputensHoro npubopa

[aenenune raszoobpasHoro Tonnuea + 0,25 % HeonpepgeneHHOCTb U3MeputensHoro npubopa

Temnepatypa rasoobpasHoro Tonnvea + 0,2K HeonpepgeneHHOCTb nameputenbHoro npubopa

Tennota cropaHua razoo6pasHoro +05% CyMmapHas HeonpeaeneHHoCTb cocTaea rasa
TonnuBa

MaccoBebith pacxog razoo6pasHoro Tor- + 0,5% CymmapHasa HeonpegeneHHoCcTb Temneparypsbl,
nvea AaeneHus, 06LEMHOro pacxoga u cocrasa rasa

TemnepaTypa Xunakoro Tonnuea + 0,2K HeonpepenenHocTb uameputensHoro npubopa

Tennota cropaHusa Xuakoro Tonnvea +1,0% CyMmmapHas HeonpegeneHHocTb nabopaTopHo-

ro aHanusa
MaccoBbI pacxoq Xuakoro TonnuBa + 0,5% CymmapHasa HeonpeaeneHHoOCTb 06bLEMHOro
pacxoga v TemnepaTtypbl

Temnepartypa Ha BbIXoAe W3 TypOWHbI + 3K HeonpeaeneHHOCTb M3MepuTensHoro npubopa

[MoTepwn gaBneHys BO BXOAHOM YCTPON- + 50 Ma HeonpepeneHHocTb naMmeputensHoro npubopa
cTBe

[Motepyn  paeneHMa B cuUCTeMe + 50 Ma HeonpepeneHHocTe nameputensHoro npubopa
BbIXriona

6.4.1.3 Kannbpogka cpecTB U3MepeHus

Kannbpogka kak COBOKYMHOCTb OriepaLyii, yCTaHaBMNMBAIOLLMX NPY 3a4aHHbIX YCIIOBKSIX COOTHOLLEHNE Mexay
3Ha4YeHWeM BeNUYMHBI, NOMYYEHHOW C MOMOLLbIO aHHOTO CPeACTBa M3MEPEHWIA, U COOTBETCTBYIOLLMM 3HAYEHW-
€M BeNUYMHbI, onpeaerneHHbIM ¢ MOMOLLEH 3TanoHa B LiensiX onpeaeneHnsl AecTBUTENbHbIX METPONOrMYeCKNX
XapakTepucTUK 3TOro cpeacTsa namepeHust [1], obecneunsaeT BXOAHOE KOIMYECTBEHHOE 3HaUYeHWE OS5 Koppek-
LW U KOMMNEHcaLIMM U3BECTHOW MOTPeLUHOCTH, BO3HMKaLWeR OT cucTeMaTieckoro adpdekTa, a Takke Komnu-
YeCcTBEHHOE 3HaveHWe OCTaTOYHOW HeomnpeadeneHHOCTY (CTaHaapTHO HeonpedeneHHoCTY no Tuny B), koTopoe
TpebyeTca Ana onpedeneHvusl cyMMapHOW cTaHZapTHOW HeonpedeneHHOCTU OKOHYaTenbHOro peaynsrarta
UcnbITaHWA.

Mpubopkl 1 ycTpolcTea, Heobxoaumble Ans onpeaeeHns XapakTepucTUK B COOTBETCTBUN C METOAUKOIA
UCMbITAHUIA, AOMKHbI ObITh OTKANMGPOBAaHLI MO NCXOAHBLIM 3TanoHaM Ans obecrneyeHus, rae 3To BbINOMHUMO, JTUK-
BMAaLUMM cucteMaTiyieckoro addekTa B BbIBpaHHbIX M3MepUTENsiX U NPpoBepKn dhakTa, YTo UX HeonpeaeneHHOCTM
HaxXoAATCA B COOTBETCTBUN C MakcUManbHbIMU HeonpeaeneHHOCTAMU, NpuBeaeHHbIMY B Tabnuue 3.

Kannbposka aomkHa BkMtoYaTh B ce6s 3HaYMMble TOUKM, OXBaTbIBaOLLMe pabounii gnanasoH, oxXmaaeMbli
Ha UCMbITaHWSIX Mo onpeaeneHnto XapakTepucTuK, a Takke ydeT adpdbekTa ructepesuca. Ecnm ans ucnbeltaHuin no
orpeaeneHunto xapakTepucTuK UCMonb3yHT NpUBopLI U YCTPOIACTBA YCTAaHOBKU, CMOHTUPOBAHHbLIE HA MECTE, TO
Tpebyemas kannbpoBka MoXeT ObITb 3aBepLUeHa ¢ MOMOLLLH paboumx 8TanoHOB. AHaNOrMYHO KannGpoBoYHbIe
NpoBEepKU Ha MecTe BPEMEHHOro UCMbITaTeNbHOro 0b6opyaoBaHMsa MOryT GbITb NPOBeAEHbI C UCNONb30BaHNEM
pabo4mnx 3TanoHoB.
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KoppekTupoBka nameputensHoro npubopa unmM cuctemMbl B OTHOLLEHUM CUCTEMATUYECKOW NOrPeLLHOCTH,
BbISIBSIEHHO NpW KanMBpoBKe, MOXKET BbITk BLINMOSHEHA WU KOMMEHcaUMen cuctematuieckoro acdpekta anrebpa-
nuyecku gobasnsaemMow NonpasKoi, UM YUCIOBLIM MONPaBoYHLIM K03 ULUUEHTOM, MPUMEHSIEMBIM K pe3ynbTaTy
nsMepeHusi. B Tex cnyvasx, koraa npu UCnbITaHUSX No ofnpeaerneHnio XxapakTepucTUK UCTIONb3YHOT 3f1eKTPOHHbIE
cucTeMbl cbopa AaHHbIX, KOPPEKTUPOBKA CUCTEMATUHECKOTO BUAA OTKIIOHEHWS C MOMOLLILIO NMOMpaBku MOXeT GbiTb
3aMeHeHa UCMoNb3oBaHMEM KPUBBIX MOSTMHOMUAIILHOW perpeccun, noslydaemMblx METOA0OM HaUMeHbLUWX KBaapa-
TOB, OCHOBbLIBASICb HA KANMBPOBOYHBLIX JAHHBIX MICXOAHOTO 3TANOHa U COOTBETCTBYHOLLIErO SNEKTPOHHOMO curHana
uamMepuTensHoro npubopa.

HeobxoanMOCTb NOBTOPHOW KannbpoBKu AaTUMKOB onpeaensitoT AN KOHKPETHLIX YCIIOBUI UCMONb30BaHWS
no pekomeHaauuam U3roToBUTENs AaTumka.

6.4.2 UsmepeHue aaBneHusi

[ns obecneveHns HavBbICLLEW CTEMEHU TOYHOCTU M3MEPEHNS OMKHbI BbITb MCMOMbL30BaHbI NpeaBapUTesb-
HO OTKanMBbpoBaHHLIe NpeobpazoBaTenu AaBneHus], NPUHLIMN AEUCTBUSI KOTOPbLIX OCHOBaH HA CEHCOPHOW TEXHUKE,
Takol KaK Nbe30, EMKOCTHasA U T. ., ¢ TeMmnepaTypHoi komneHcauuein. Takke MOXHO UCMONb30BaTb MaHOMETPbI
ynpyroro Tuna, Takue kak MaHomeTpbl Tuna U-o6pasHoii unu npsimoli Tpy6kv, MaHOMETpbI C BECOBO Harpy3kow
BypaoHa v ap.

MeTogonorns, YAcno 1 Tun npubopoB, UCMONb3YEMbIX Asi U3MePeHUs AaBINEHUs], OMKHbI ObITh TLaTeNb-
HO OLleHeHbI, MPUHUMas B pacyeT 3HaueHue 1 AuanasoH U3amMeHeHUs napameTpa, TpeboBaHue K TOUHOCTH, a Takke
konebaHue 3agaHHOro pacxoda U KOHCTPYKLMIo 06opyaoBaHUs.

NamepuTenv AaeneHuns 4omkHbl OblTb YCTAaHOBEHLI TAKUM 06pasoM, YTobbl HUKaKWe AoMOoNHUTENbHbIE Mo-
rPeLUHOCTH, Co3aBaeMble OKPYKatoLLMMK YCITOBUSIMA, TAKUMW KaK M3nyyeHue, BUbpauvs n T. 4., Unv yTeukamm
13 TpyGonpoBoaa U CoeANHNUTENbHBIX PUTUHIOB, HE YBENUYUBAIIM HeonpeAeNeHHOCTL NoKasaHUA.

6.4.2.1 BapomeTpuyeckoe gaBneHve

ABcontoTHoe aTMocdepHoe AaBneHNe crieqyeT U3MepPsITb AaTumMkaMu GapoMeTpu4ecKoro AaBneHusl, oTka-
NMBpoBaHHEIMK € MakcMmanbHoi HeonpeaeneHHocTso 0,05 %. Mpubop AorkeH pacnonaraTbCsl CHApYXu Jtobo-
ro 3aKpbITOro NOMeLLEHNsA B yCTaHOBUBLLEVCS 1 3aLLULLEHHON cpeaie Ha YPOBHE, PaBHOM BbICOTE PACTOSNIOXKEHUS
ocu cummeTpumn sana l'Ty.

JaHHble 6apoMeTprUecKoro AaBrneHnsl 0T MeCTHON MeTeoCcTaHLMKU UCTONb30BaTh 3anpeLLeHo.

6.4.2.2 [laBneHue Ha BXoge B KOMMNpeccop

JaBneHve Ha Bxoge B KOMMPECCop onpeaensoT Kak AaBneHUe TOPMOXEHUS, AOCTUTHYTOe Ha BXode B
komnpeccop. OHo siBnsieTcs abcontoTHEIM AaBneHneM, 6asupyowmmcs Ha anrebpavyeckoi cymme 6apomeTpu-
YeCcKoro AaBneHUsl, MaHOMETPUYECKOro CTaTUCTUHECKOro AaBNeHUA U AMHAMWYECKOro AaBnNeHUs, Koraa aTu 3Ha-
YEHWSI U3MEPSIOT Y OLIEHUBAIOT OTAENBHO.

OnHamuyeckoe aaeneHne 0BbIMHO pacCUUTLIBAKOT, UCMONb3YSA CPEAHIO CKOPOCTL U MNOTHOCTL BO3AyXa B
cevYeHuu, rae N3MepsatoT cTaTUCTUYeckoe AasneHue. OTy cpeHAs CKOPOCTb PACCHUTLIBAIOT, UCMONb3YA NNoLaab
rornepevHoOro ce4eH1s B 3TOM CEYEHUM N HOMUHATbHbI pacxog.

Ecnvn Bosgyxo3zabopHoe yCTPOACTBO, WYMOIyLUMTENb AN hUnNbTP OTCYTCTBYIOT, TO AaBneHWe Ha Bxoae
criegyeT paccmaTpuBaTh Kak bapoMeTpudeckoe AaBneHue.

B Tex cnyyasix, Korga cpeaHsia CKOpoCTb Y COeAMHUTENLHOrO hnaHua komnpeccopa unu B6nunsun nemMmHuc-
KaTHoro KoMnpeccopHoro Bxoaa Hwxe 20 M/c, ctaTuctudeckoe AasneHne MoXeT BbITb U3MEPEHO TONBLKO B OAHOW
Touke. B cnyyae, korga ckopocTb Beiwe 20 M/c, cTaTucTUdeckoe agasneHve 6epyT kak cpegHeapudmMeTuyeckoe
3HayeHWe NokasaHWi Tpex ToYeK U3MEPEHUS, PACTONIOKEHHBIX CUMMETPUYHO, HACKOITBKO 3TO BO3MOXHO B ceve-
HWK, NepneHaMKYISIPHOM K OCpeAHEHHOMY TeYEHUIO.

[ns 06LEeKTOB 3aMKHYTOro LMKIa MeToAMKa M3MepeHUsl AaBNeHWUs Ha BXoAE B KOMMNPECcop A0MmKHa BbiTb
TaKoW Xe, Kak MeToAMKa usMepeHusl, paspaboTaHHas 4N 4aBNeHUs Ha BbIXOAe U3 Komnpeccopa.

6.4.2.3 [laBneHue Ha Bbixoae 13 TypbuHbI

HaeneHue Ha BbIxoae U3 TYpOuHLI onpeaensiioT Kak cTaTudeckoe gasneHune, A0CTUrHyToe Ha conaHue Typ-
6uHbI (nocne BbIXITONHOro natpybka) Ansa coeaMHeHUS ¢ BbIXIONOM (MW BbIXOAHOM dbriaHue pereHepaTopa, ecnv
NCMONb3YIOT pereHepaTUBHLIA LMKI) TeM e camblM CocoboM, Kak U ANA AaBreHUs Ha BXoAe B KOMNpeccop.
CraTtuctudeckoe gaeneHue bepyT kak cpegHeapudmeTyeckoe 3Ha4UeHNE NoKasaHWii Tpex TOUeK U3MepeHus, pac-
NONOXEHHBIX B MONepe4YHOM CEYEHUN CUMMETPUYHO, HACKOSBKO 3TO BO3MOXHO.

Ecnv rasoxop oTcyTCTBYET, TO CTaTUYECKoe AaBneHuWe Ha Bbixoae bepyT kak 6apomeTpuyeckoe AaBneHue.

B Tex cny4asix, korga B BbIGpaHHOM CeYEeHUM CYLLECTBYIOT YCITOBUS BLICOKOTO rpagueHTa CKopocTH U AaB-
neHns, MeToabl U3MepeHus criegyeT cornacoBaTh 4ns obecneyeHns NpeacTaBUTesIbHOCTU OLEHOK CpeaHEeB3Be-
LWeHHoro AasrneHus. B npoTuBHOM cny4vae MoXeT BbITb pacCMOTPEHO pacieTHoe AaBreHue B BbIXSI0MNe OTHOCU-
TenNbHO BHELLHUX YCIOBUIA.
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6.4.2.4 laBneHue Ha BbIXoAe U3 KOMNpeccopa 1 Ha BXxoae B TYpBuHy

Ecnu TeMnepatypa Ha Bxoae B Typ6uHy onpeaensieTca KOCBEHHLIMW MeToAaMK, TO MOXET cTaTb Heobxoan-
MbIM U3MepeHVe AaBneH sl Ha BbIXOAE U3 KOMMpeccopa Unn Ha Bxoge B TYpOuHy.

Cratuueckoe aaBneHve cnegyeT UsmepsiTb O4HUM 4aTUUKOM UKW HECKONbKUMK Npu HeoGxoaumocTtu. B
cryyae yCTaHOBKN HECKOSbKMX A4aTYMKOB 3HaYeHWe AaBeHns AOSHKHO ABNATLCA cpegHeapudMeTUHeckum pe-
3ynLTaToB U3MepeHuit. [luHamudeckoe AaBneHue crnegyeTt paccunTbiBaTb NO OUEHeHHOI cpeaHeih CKopocTU B
COOTBETCTBYHOLLIEM CEYEHUN.

6.4.2.5 [laBneHue razoobpasHoro Tonnnea

[ins onpeAeneHWs NNOTHOCTU ra3oo6pa3HOro TONNUBA NPU YCNOBUAX, CyLLECTBYIOLLMX B IMHAW NogaYu,
AaereHve rasoobpasHoro Torsvea cnegyet UsMepsiTb BMecTe ¢ TeMnepaTtypow razoobpasHoro Tonnuea B Toukax,
pacnonoXXeHHbIX HACKOSbKO BO3MOXHO Bnivke K TOMIIMBHOMY pacxogoMepy U BBEPX MO TEYEHUIO OT Hero.

6.4.3 UamepeHue TeMnepaTypbl

[ns namepeHusi TeMnepartypbl peKoMeHAyeTCsl UCMONb30BaTh creaytoLue Npubopei:

-TepMoMeTpbl conpoTusnerua no FOCT P 51233;

-Tepmonapsbl no FOCT P 8.585;

MoxHo Taioke MCronb3oBaTh APYrMe UsmepuTenbHble YCTPONCTBA, Takne Kak TEPMUCTOPbI U CTEKNSAHHbIE
XWAKOCTHBIE TEPMOMETPbI, NMPU YCAOBWUM, YTO OHW A0MKHBIM 06pa3om oTKannMbpoBaHbl M UMEIOT HeonpeaeneH-
HOCTb, COOTBETCTBYIOLLYIO MpeAenam, 3agaHHbIM B HACTOSILLLEM cTaHaapTe.

Kaxgblii npubop, ucnonbayemblit Ans UCNbITaHUsA, 4oSHKeH BbITb 0TkanMBpoBaH.

B cnyuasix, korga Temneparypy notoka usmepsitoT C AMHaMUYeCKOi COCTaBIAOLLEA TeMnepaTypbl, NPeBoc-
xogsien 0,5 K, cnefyeT ucnone3oeaTb TEPMOMETP C TOPMOXEHUEM cpefbl B TOYKe U3MmepeHUsi (TepmMomeTp
n3MepeHusl TeMrnepaTtypbl TOPMOXEHWS) U1, HA06OPOT, COOTBETCTBYHIOLLYHO NOMNPaBKY OTHOCUTENLHO U3MEPEHUIA,
NpoBeAEHHbIX C MOMOLLbIO 3TAJNIOHHOIO AaTvKKa.

6.4.3.1 TemnepaTypa Bo3alyxa Ha Bxogde

B 3aBMCYMOCTU OT YCTAHOBINEHHOMO KOHTPOSbHOIO 06beMa AN UCTbITaHW TemnepaTypa Bo3gyxa Ha Bxofe
paBHa Temnepartype OKpy>KaloLLero Bo3ayxa unu temrnepaType Ha BXxoge B KOMNPeccop.

6.4.3.2 Temnepatypa okpy>xatoLiero Bosayxa

Mpwrbopel, TpebyoLwmecs Ans U3MepeHWst TeMnepaTypbl OKpyXKatoLero Bo3ayxa, cnegyet yctaHasnMBaTb
B MecTe, rae CTpys Bo3dyXa nepecekaeT 3afaHHbIA KOHTPOSbHBIA 06beM ANnst UCTIbITaHWA, 0BbIMHO Y CeKLMK
umneTpaumm Bo3gyxosabopHoro yctpoiictea. Ocobast 0CTOPOXKHOCTL TpebyeTcs Ana 3amThl M 3KpaHUPOBAHUSA
TeMnepaTypHbIX 4aTUMKOB OT COMHEYHbLIX U UHBLIX MCTOYHWUKOB M3MYYeHUs, a Takke oT Bbicokoit (Bonee 10 m/c)
CKOPOCTM BO3QYLLHOIO MOTOKa Yepes YyBCTBUTENbHbIA 31EMEHT.

B cnyyae Heckonbkux 'Y, ycTaHOBNEHHbIX B OAWH UM HECKOMbLKO PSAOB UMW B LLUAXMATHOM nopsake ¢
Cc/CTEMOW oxnaxaeHst ucnapuTensHoro Tvna nnm 6es Hee (B cocTaBe cUCTEMbI BO3YXOMOAroTOBKN), Mpnbopsbl
AOnsi onpegeneHys B3BeLLUEHHOrO CpeHEro 3Ha4eHUsl TeMnepaTypbl OKPY>KatoLLLEro BO3AyXa U BNaXXHOCTW OOMK-
Hbl BbITb YCTAHOBMNEHbI B MECTaX, [e rpaHWYHbIE MOBEPXHOCTU KOHTPOSIbHOrO oGbema A/1a UchbiTaHuii noaxoaaT
Hauny4Lwnm obpasom.

Uuneno npnubopo. A0MKHO 3aBMCETb OT hOpMbI M pasmepa cucTeMbl (MNbTpaLMm Bo3ayxa Ha Bxode. Temne-
paTypy crnegyeT U3MepsiTb, Kak MUHUMYM, YeTbIpbMS Nprbopamu, paBHOMEpPHO pacnpeaeneHHbIMU Mo noLlagn
ronepeYHoro ceveHns BXOAHOro yuacTka. PekoMerayeTcs pasMelLaTs MUHUMYM OuH JAaT4VK Ha kaxasle 10 M2
nnoLaaun nonepeyHoro cedeHunsi notoka Ha Bxoge. B cnyyae, koraa cyllecTByeT HepaBHOMEPHbIV Npoduib TeM-
nepaTypbl B NMonepevyHoM ceYeHUn, YCno AaTYNKOB AOIMKHO YBENUYMBATLCS COOTBETCTBEHHO. Ecnn pasHuua
MeXay MWHUManbHOM U MakcuMansHol Temnepatypamu 6onblie 5 K, kak n B cnydae, Korga Haxogsileecs
psiaom obopydoBaHve YCTaHOBKUN SIBMSIETCA UCTOMHUKOM ropsiuvX CTPYI, HanpasneHHbIX Ha Bo3ayxo3abopHoe
YCTPOMICTBO, TO MPUYKNHA 3TUX AIBNEHWUIA AOMKHA BbITb MccnedoBaHa u, rae 3T0 BO3MOXHO, IMKBMAUPOBaHA.

6.4.3.3 Temnepatypa Ha BXoae B KOMrpeccop

TemMnepaTtypa Bo3ayxa Ha BXoAe B KOMMPeccop MOXeT BbITh Ucnons3oBaHa Ans pacdeta 6anaHca aHepruu.
Ee cnegyeT 13mepsiTb C MOMOLLLIO NPUBOPOB, MMEIOLLIMX MaKCUManbHylo HeonpedeneHHoCTb, pasHyto 0,2 K.
[ns pacyeTa cpeAHero sHa4YeHWs cnegyeT UCMoNbL30BaTh Mo KpaHen Mepe ABa AaTyuka, a NoKasaHust — CHU-
mMaTb ogHOBpeMeHHO. Ecniv TeMnepaTtypy M3MepsitoT B MecTe, e CKOpOoCTb Bo3ayxa caeille 10 m/c, To namepeH-
Hyto TemnepaTypy crefyeT CKOPPEKTUPOBATL C MOMOLLLH pacCcHUTaHHON AnHAMUYECKO COCTaBMsoLWel Temne-
paTypbl TOPMOXEHUS, MCMONb3YS BbIMUCIIEHHYO CKOPOCTL BO3dyXa.

B cnyyae npuMeHeHVsa B aKkcnnyaTaulm ncnaputensHOro oxnaauTenst Unv gpyrux asapososibHbIX cuctemM
HeobxoaMMo 06pallaTh BHUMaHWe Ha BbIGOp ToUeK M3aMepeHusl, YTobbl NpegoTBpaTUTh NOOOUHOE oXNnaxaeHve
YYBCTBWTESbHbLIX 3N1IEMEHTOB AaTYMKOB TeMnepaTypbl Npy 6oMb6apaMpoBKe BOAAHLIMU KanisMu.
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6.4.3.4 Temnepatypa Ha Bxoge B Typ6uHy (TIT)

Pa6ota 'Y npu 3agaHHoO HacTpolike TeMnepaTtypbl B TEHEHUE UCTILITAHUIA ABMSIETCA OYeHb BaXKHOM Ans
onpeaeneHua TepMorasoguHaMmmM4eckux xapakrepmuctk. Obbi4HO MY NPOEKTUPYIOT Ha OCHOBE TeMrepaTypbl Ha
BX0Ae B TYpOUHY, KOTOpas, 3a UCKNIOYEHUEM crieLmanbHbIX CNyqaeB, Takux Kak TYpGUHbI 3aMKHYTOrO LMKna, He
noaaeTCA U3MepeHUIo B peanbHoi AeicTBUTeNnLHOCTU. [MoaToMy TeMnepaTypa Ha Bxofe B TYpOUHy MOXeT 6biTb
onpeaeneHa TofMbKo KOCBEHHLIMU cnocobamu, ocHOBaHHLIMU Ha pacyeTax GanaHca Tera. Metoguka pacdeta
Temneparypbl Ha Bxoge B TypbuHy no ycnosusim MCO gaHa B 8.1.5.

[na nsmeperHua Temnepatypbl Ha Bxoae B TypbuHy B 'Y 3aMKHYTOro LpKna AByX AaTYMKOB MOXeET ObiTb
[OCTaTOuHO.

6.4.3.5 TemnepaTypa Ha BbIxoge W3 TypbuHbI (TeMnepaTypa Bbixsiona)

Temnepatypy BbIXSTOMHbIX ra30B cnegyet U3mMepsitb BOIIM3W rpaHUYHOI NOBEPXHOCTU KOHTPObLHOMO o6beMa
ANS UCTbITaHUIA, KOTOPAas HacTo ABMAETCA COEANHUTENBHOW MNOCKOCTLIO MexXay Y 1 KOTHNOM-YTUIIU3aTOPOM WU
AbimoBol Tpy6ol I'TY. MoToK BbIXONHbIX ra3os u3 'Y 06bIMHO UMeEeT HepaBHOMEPHBI NpodKnb TemnepaTypbl 1
ckopocTu. MoaToMy TemnepaTypy BbIXS1IOMHbLIX rA30B criedyeT pacCHUTbIBATL Kak CpeAHeMacCoBYHO.

MeTog gormkeH 6bITb onpegeneH narorosutenem. lNMpegnoutTntTensHo, YTobbl 3roTOBUTENbL UCNONb30BAN
meTo/ pacyeTa 6o Ha OCHOBAHUW NOMEBbIX UCTLITaHUIA APYrnX NoAo6HLIX arperatos, MMBo ¢ Ucnonb3oBaHUEM
aHaNUTUYECKUX CPEACTB, TaKMX Kak TEXHOMNOMMSI BbIYMCITUTENLHOW rMAPOANHAMUKM.

OB6b1uHO ['TY BKMOYAET B cebsl ycTpoCcTBa ANs U3MepeHUst TeMmnepaTtypbl Ha Bbixogde U3 TYpGUHDI, T. K. 9Ty
TemnepaTypy UCMosIb3YHoT B CUCTEME 3aLLWTLI, YNIPABNEHUSI U ONEPATUBHOIO KOHTPOSS B KAYECTBE CAMOTO BaXKHO-
ro BelxogHoro napameTtpa. Uarotosutenu 'Y nyTem AOBOAKM U HAKOMNEHWS ONbITa ONpeAensioT KONMMYecTBO 1
MecTa yCTaHOBKM AAaTUMKOB TemrnepaTtypbl B BbIXJ/IONHOM YCTPONCTBE WM B 30HE MeXAY CTyMNeHsIMU (45151 MHOro-
BanbHbIX I'TY unu 'Y ¢ npoMeXyTouHbIM NOAOrPEBOM), yHUTLIBAA HEpaBHOMEPHbIE NPOdUNM CKOPOCTH U TEMNe-
paTypebl, a TakKe TeruloBoe usnydeHue, achdpeKTsl TENNonpoBOAHOCTH.

Ecnu ans nsmepeHus TemnepaTypbl Ha BbIXOAE U3 TYPOUHBLI UCMONBL3YIOT BPEMEHHYHO UCTbITATENbHYIO arn-
napatypy, TO MUIHUMYM YeTbipe AaTyuka Temnepartypbl A0KHbI ObITb pa3melLeHbl B LIEHTpax paBHbIX NSioLLaasaM
rionepeyHoOro ceveHus, y4nTbIBasi MpOCTPaHCTBEHHbIE rpaaueHTbl TeMnepaTypbl U CKOPOCTU NoToka. Ecrnuv 13 npak-
TUYECKMX COOBPaKeHNI CyLLEeCTBYET HeOOXOAUMOCTb MOMECTUTL AAaTUMKK TemnepaTtypbl Grivke K BbIXOAHOMY
cdnaHuy TYpOuHBI UM B ero ceveHnm, To MoxeT noTpebosaTbes Gonee YeTbipex AaTyuMKoB Anst obecneyeHust
afekBaTHoW TouHocTU. Ans ' TY 3aMKHYTOro Lykna MoXeT 6bITb AOCTAaTOYHO ABYX AAaT4MKOB TeMnepaTypbl. Kop-
MyC W ra3oxo Mexay BbIXoAHbIM driaHLeM TypBUHbI M TOUKO M3MepeHUst AoMKHbI GbITb TIWATENBHO TENNON30NN-
pOBaHbI.

6.4.3.6 TemnepaTypa Bo3gyXa Ha Bxofe B kKamepy cropaHns

MoxeT noTpeboBatbes (cm. 8.1.3) onpeaeneHve cpeaHel TemnepaTypbl TOPMOXEHUS Ha BXOAE B KaMepy
cropaHust Ans oLeHKM NpupocTa TemnepaTypbl. MeToabl UaMepeHus cpegHei TemnepaTypbl TOPMOXEHUS Ha BXO-
[e B KaMepy cropaHmsi MoryT U3MeHsITbCSA B COOTBETCTBUM C AeTanbHbIM NPOEKToM ycTaHoBKU. Heobxoaumele
npeaynpeanTenbHbIE Mepbl A0MKHbBI BbITb NPEANPUHSATEI MPOTUB YYUCTLIX MOTOKOB TEMNA.

6.4.3.7 Temnepatypa Tonnvea

Temnepatypy Tonnuea npu HeoBXoAMMOCTM AONYCKAETCS U3MEPSITb B ABYX pa3HbIX MecTax, 6nm3ko K pac-
Xogomepy AN pacyeta nogaudv ToMnvea 1, ecriv 310 UCMonb3yeTcs, AN Bo3Bparta XUAKOro TOMSIMBa U Y rpaHny-
HOW MOBEPXHOCTY KOHTPOISbHOTO 06 beMa NpuW UCTIbITAaHUSX A4S onpeaeneHust dUanyeckoit TennoThl (SHTaNbNUN).

6.4.4 UamepeHune napaMeTpoB TOMNNMBa

6.4.4.1 MazoobpasHoe TOMMBO

Tak kak KaxkablA NOTOK aHepruv crneayeT onpeaensTb CO CCbIIKOW Ha TOUKY, B KOTOPOW 3TOT NOTOK nepeceka-
€T rpaHUYHYH NOBEPXHOCTL KOHTPONBHOro 06bema Anst UCTbITaHUIA, TO BbIBOP KOHTpOrbHOrO o6bema Ans UcnbiTa-
HWA MOXET MMEeTb 3HauWUTEeNbHOE BUSIHWE Ha pe3ynbTaThl UCnbITaHusl. OH MOXET MMETb pas3nnyHoe pacrnonoxe-
HWe B 3aBUCMMOCTW OT onpegensieMoro napameTpa (Hanpvmep, 3asucumocTb KM I'TY oT aHepriv B BbIXOMHbIX
rasax, onpegensiemas rnocpeacTeom pacuera Tennosoro 6anaHca). Mprvmepom MmoxeT BbITb Ucnonb3oBaHWe Npe-
BapuWTeNbHOro rnogorpesaTtesist TONsiMBa, KOTopbI TpebyeT NpUMeHeHWs pasnUYHbIX 3HaYeHWUI TemnepaTtyp Ans
onpeaeneHust KM v aHepriv B BbIXITOMNHLIX rasax.

Cregyet onpegenaTb cnefyowme XxapakTepUCTUKK:

- NOTHOCTb;

- TennoTy CropaHus;

- cocTaB;

- TemnepaTtypy;

- naBneHue;

- pacxoa.
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Mo cornacoBaHWi0 MeXdy CTOPOHAMM, YYacTBYOLUMU B UCTILITAHUSIX, TENNOTa CropaHUs 1 NIOTHOCTb
MOTyT 6bITb BbIUMCIIEHBI U B3SATHI U3 3anuncert NOCTaBLUMKA rasa Npu YCNOBWUKW, YTO AaHHbIe U Bpems 3arnucen
COBMaAaloT € AaHHLIMW U BpEMeHeEM UCMbITaHWUsA, a 6a3bl 0TOBpPaHHbIX 3HAYEHUN YeTKO ONUcaHbl B 0T4eTax no
UCMbITAHWSIM.

[ns nomMeHHoro rasa, rasa ot HedpTenepepaboTku U ApYrnx rasos, COCTaB KOTOPLIX MOCTOAHHO MEHSIeTCA,
oT60p Npob criefyeT NPOBOAUTL C TAKOW YACTOTON B TeHeHUe neproaa UCNbITaHWui, 4Tobbl ocpeaHeHUeM pesynb-
TaToB MOXHO 6bINO Nony4uTs 6ecnpucTpacTHoe U NpeacTaBUTENbHOE 3HAYEHWe TEeNNOTLI cropaHua rasa. e
BO3MOXHO, B TEYEHUE UCTILITAHUS] PEKOMEHYETCS UCMONb30BaTh Fa3oBbIv XxpoMmaTorpad.

YkasaHHble XapakTepucTUKu onpeaensitoTca cneayrowmm obpasom:

a) NMoTHOCTL ra3oobpa3Horo ToNnuBea.

MNoTHOCTL M CKMMaAEMOCTb rasa B YCIOBUSIX NPOBeAEHUS UCTIbITAHWS BEIYUCASAIOT C MOMOLLbHO METOAO0B No
FOCT 30319.2uTOCT 31369 cooTBEeTCTBEHHO, OCHOBbLIBASACH Ha AaBNEeHUN N TemnepaType rasa, usmepsieMblx
psigom ¢ pacxogomepoM. U NnoTHOCTb, U CXMMaeMocCTb crneayeT onpeaensiTe No peansHOMY MONAPHOMY cocTa-
BY ra3oo6pasHoro Tonnmea.

Mo ra3oBbIM cMecsiM, NS KOTOPbIX HET UCXOAHbLIX 3TANIOHOB, CTOPOHBI AOMKHbLI AOTOBOPUTLCA O MeToAae,
UCMonb3yemMoM A1s1 BbIYUCITIEHUS NOTHOCTH;

6) Tennorta cropaHusi.

Hu3swas Tennota cropaHus (LHV) rasoobpasHoro Tonnvea gosmkHa 6bITb paccuMTaHa B COOTBETCTBUN C
OCT 31369, ucnonb3sys 3afaHHbIe TEMNoTbl CropaHnst Npu NOCTOAHHOM AaBNEeHUN ra3oB-KOMIMNOHEHTOB U NX HOP-
MUpOBaHHbIE AONM B TOMMMBE, U OCHOBAaHa Ha CTaHAapTHOW TemnepaType nepeq cropaHuem, pasHol 15 °C.

MoxkHO Takke NpUMEHWUTL ra3oBbli Kanopudep Apyroro Tuna, ecny BeNnYUHbI HeonpeaeneHHOCTU COOTBET-
CTBYIOT TpeGOBaHUSIM HacTosILLero cTaHAapTa. MNpumeHsieMbIi MeToA AoMKeH BbITb MpegBapuUTensLHO cornacoBaH
BCEMW CTOPOHAMU — Y4aCTHULLAMU UCTIbITAHUIA.

B nrobom cnyyae gonxHa BbITe caenaHa KOppeKTUpPOBKa B OTHOLLEHUW 3HTaNbLNUM TONMUBA, Koraa peanbHast
TemnepaTypa B yCNoBUAX UCTIbITaHWUI BbiLLe UK Hke 15 °C;

B) cOCTaB ra3oobpasHoro Tonnuea.

MonbHble gonu rasoobpasHoro TornmMea OOSKHbI BbITe onpeAeneHsbl Anst YINeBoAopoAoB BrUIOTh A0
Cg cepTuduLmpoBaHHo nabopaTopuein METoA0M rasoBoi XxpomaTtorpadum B cooteeTcTBUM ¢ FOCT 31371.1—
FOCT 31371.7, Taioke Ha3blBaeMbIM CrieLManu3npoBaHHbIM aHanvaom. Ecnv tpebyeTcs aHanva rasa ans yrneso-
Aopoaos 6onee BbICOKOro nopsaka, BNnoTb Ao rekcagekaHa (Cqg), To cnegyeT ncnonbsoeatb FOCT 13379 (pac-
LUMPEHHbIA aHanus).

HaHHble aHann3aa rasa ¢ paboTatoLlero rasoBoro xpomarorpadya MoryT cuMTaTbesi npuemnemMeiMmn no 06o-
t04HOMY CornaLleHuto CTOPOH, NPUHUMAIOLLUX ydacTue B UCNIbITAHWAX, NPW YCNOBUW, YTO XpomaTorpadbl A0MmK-
HbIM 0Bpa3om oTkannGpoBaHbl. [ns nosepku paboTatoLLero xpomatorpada o6pasLbl razoo6pasHoro Tonnmea MoryT
6bITb NOABEPrHYTEI aHanu3y cepTndULMpoBaHHON nabopaTopuei U CpaBHEHbI C pesynbTaTamu, Nony4eHHbIMA
oaHoBpeMeHHo ¢ 06pasLiamu Ha paboTatoLiem xpoMaTtorpade.

Jons Bnarv B NPOMbILLNEHHOM NPUPOAHOM rase obbIMHO HeBeNKa U okasblBaeT NpeHebpexMo Manoe
BMVSIHWE Ha TennoTy cropaHua rasa. Moatomy onpeaeneHve cogepxaHua snaru He Tpebyetca. OaHako ecnu B
nokasaHusix oGHapyX1BaeTcs, YTo cogepXKaHue Bnarv B rase Bbille obLei HopMbl, TO B 3TOM criydae [0S Biaru
J0MXKHa 6bITb OTCNeXeHa Unu aHanM3om B nabopaTopum, UM MeTOAOM U3MEPEHNA TOYKU POCHI.

B HekoTopbIX razoobpasHbiX TONAMBAX, TAKUX Kak AOMEHHbIV ras, o4eHb CyLLIeCTBEHHA U A0MKHA U3MEPSITb-
cA gonsA nNbinu B Tonnuee. lMNMbinb MOXeT UMeTh BNUAHWE Ha TOYHOCTb U3MEpPEeHUA MacCcOBOro pacxoja rasa us-3a
BO3MOXXHOW 3pO3un UNu apyrux MexaHudeckux adpcpektos Ha pacxogomep. OgHako, UMest LLIMPOKWIA AnanasoH
XapakTepucTuK NbIN, Harpy3oK U T. ., CTOPOHbI AOSHKHBI 3apaHee CornacoBbIBaTb METOAUKY, KoTopasi byaert
ucnonb3oBaHa KBannuLMpoBaHHLIM NEPCOHANoM, UMeLLMM OnbIT paboTbl C TOMMUBOM TAKOTO KNacca;

r) ot6op 06pa3uoB rasoobpasHoro Tormea.

O6pa3supl razoo6pasHoro TonnNMea AoMKHbI 6bITb 0TO6paHLI B cooTBeTCTBUM ¢ FOCT 31370 C UCnonb30BaHU-
eM cneuunanbHbIX KOHTEHepoB Ana obpasLoB. PekomeHayeTca oTbupats No KpaiHeln Mepe ABa KoMriiekTa 0b-
pasuoB — OAWH B HaYane 1 Apyrol B KoHUe ucnbitaHust [ TY. lononHUTeNbHbIe KOMMNEKThl gonyckaeTcs oTomuparb
B Te4eHue Neproaa UCNbITaHusl, KOrAa cocTaB ra3a Bce Bpems konebnercs.

Kak MuHUMyM, Ans komnnekTa cnegyet 6path Tpy obpasua: oauH ans nabopaTopHoro aHanusa, gpyrme —
Kak aononHuTenbHble 3anacHble 06pasLibl. 3anacHble 06pasLbl cnegyer XpaHuTs 40 TeX Mop, Nnoka pesynsratbl U3
nabopatopun He 6yayT nomnyyeHbl U OLieHeHbl Kak npuemnemMsle. TONfIMBHBIE XapakTepucTUKK, UCMOoNbayeMble AMis
aHanusa Bo BpeMs paboTel ['TY B xoae UCMbITaHWIA, crieyeT onpeaensitb U3 cpeHero 3Ha4eHUs XapakTepUCTHK,
NONYYEHHbIX U3 OTAENLHBLIX 06pAa3LIOB TONNMBA, B3SITLIX B HAYaNe U Npy 3aBepLUeHUN Kaxkgoro atana pabotel IFTY
(oT nycka go octaHoBa) Npu NpoOBeAEHUN UCTILITAHUIA;

A) usmepeHue pacxoaa razoo6pasHoro Tonnuea.
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PeanbHbii 06beM noToka B eAuHULY BpeMeHU (06beMHbIl pacxof) ra3oobpasHbIx TOMUB criedyeT onpeae-
NATb NPeAnoYTUTENLHO TYPBUHHBIM pacxogomMepom B cooTBeTcTBUMN ¢ FOCT 8.361, 061beMHbIM pacxogomMepoMm ¢
NPSAMbIM BblTECHEHWEM, U3MepeHMeM NPOTEKaHUs ra3a Yepes gpoccesbHble Waibbl unv KopuonucosbiM pacxo-
AOMEPOM, OTBEHAIOLLIMM COOTBETCTBYOWMM TpeboBaHWSIM MeXAyHapoAHOro Uik HauuoHarnbHoro ctaHgapra Poc-
cuiickoit depepavuun.

Ecnv Takoi meToa okasancs HenpurogHelM Ha NpakTUKe, To pacxof rasa MoXeT BbITb onpeaeneH U3 usme-
peHWs NoToka NocpeACTBOM COMIIOBbIX, AnacdparMeHHbIX pacxogoMepoB Uin pacxogoMepoB BeHTypu, koTopble
AOSTKHBI BbITh CNPOEKTUPOBaHLI, COBpaHbI U OCHaLLeHbI cpeacTBaMy UamepeHus B cooTeeTcTeum ¢ FOCT 8.586.5.

BbluvcneHve AeicTBUTENbHBIX MACCOBbLIX PACXOAOB TOMNBA B YCIOBUSIX UCTILITAHUSI OCHOBAHO Ha ypaBHe-
Husx B cootBeTcTBUM € TOCT 8.367, FTOCT 8.586.5 n FOCT 31369 ans onpeaeneHust IioTHOCTY rasa.

YnbTpasByKoBbIE UMW ApYrie pacxogoMepbl MOTyT Takke 6biTb UCMONb30BaHbI MPU YCIOBUU, YTO YCTPOI-
CTBa OTAENbHO OTKaNMBpPOoBaHkI U y40BNETBOPSOT TpeboBaHUSIM No HeonpeaeneHHOCTU, NPUBEeAEHHbLIM B HACTOS-
LLeM cTaHaapTe.

TonnveHbIE pacxogoMepsbl, UCNONb3yeMble MPU UCMBITAHUSX MO OnpeAeneHnio XapakTepucTuk, cneagyeT
KanubpoBaTb 0TAENbHO, UTOBbLI YMEHbLLLWTL MakcMMarbHyto HeonpeaeneHHOCTb U3MepeHst MaccoBOro pacxoaa
Tonnuea Ao 0,5 %.

6.4.4.2 UamepeHue napameTpoB XXWOKOro TONNnea

CTopoHbl, NpUHMMaIOLLME y4acTe B UCNbITaHUAX, 40SKHBI BblbpaTh MeTog oTbopa npob. Onpeaenstot
crnegyoLLne XxapakTepucTUKK:

a) NNOTHOCTb.

MNOTHOCTE HEOHULLEHHOTO UMW XUAKOTO HEedTSIHOTO TOMMMBA MOXET BbITb NoMTy4YeHa METOAOM UCTONb30Ba-
HWs1 aspomMeTpa B cooTBeTcTBUM ¢ FOCT P 51069 unv gpyrum aks1BaneHTHLIM cTaHaapToM. PeanbHyio MnoTHoCTb
B YCIOBUSIX UCTIbITAHWS CriegyeT onpeaensiTe C MOMOLLLIO UHTEPMONALMY MeXay pesyrnbraTaMn aHanvaa, ucrosb-
3ysl U3MEpEHHY0 TeMnepaTypy TONmBea;

6) TennoTa cropaHus.

Boiciuyto Tennoty cropaHus (HHV) npu noctosiHHoM o6beme 1 HopmanbsHoi TeMnepaType 15 °C onpepens-
tOT C MOMOLLIbIO MeToAa KaropumeTpruieckoin 6ombbl. 3aTeM BbIMUCNSAOT HU3LWYHO TernoTy cropaHust (LHV) nytem
BblUMTaHWSA CKPLITON TEMNNoThl pac4eTHOro KoNM4YecTsa BOASHOrO napa, npousseaeHHOro U3 usMepeHHoro coaep-
XaHus Bogopoaa B TONNMBe.

B kaxxgom cnyyae gomkHa ObITe Npon3BegeHa perynvpoBka B OTHOLLEHUW 3HTanbN1yM Tonvea Npy Temne-
paType ucnbITaHusl, oTn4YHor ot 15 °C. YaenbHas TennoeMKocTb NpyeeaeHa B Tabnuue 4;

Tabnwuua 4 — CBoWlcTBa XUAKOro Tonnuea

Tonnueo BsAskocTb YpenoHas TennoemMKocTb
Ma3oo6pasHoe TOMMMBO <9,5- 108 m2/c npu 20 °C 1,88 -k~ 1K
Jlerkoe AWCTUNNSITHOE TOMIMUBO <49 - 108 m?/c npm 20 °C 1,76 kb 1K!
CpeaHee Av3enbHoe TOMMMBO <110 - 1078 m2/c npu 50 °C 1,63 kbr-kr— 1K1
TaKENnoe 1 CBEpPXTSHKENoe AM3erbHOe TOMMMBO <380 - 108 m%/c npm 50 °C 1,59 kx-kr=1K-1

B) COCTaB XXWOKOro TOMMMBa.

MaccoBble gonu yrnepoaa v Bogopoda, a3oTta, cepbl U kucropoga (C, H, N, O, S) B xuakom tonnuee
cnegyeT onpeaensiTe B COOTBETCTBUM € HOPMATUBHbLIMU JIOKYMeHTaMK. YaenbHas TeNNnoeMKOCTb U SHTanbNna
TOMMMBA W BbIXITOMHbIX ra30B MOTYT ObITb OMNpedeneHbl Mo pesynsrataM aHanusa TONnuBa, 3aTemM MOXeT 6biTb
onpeaeneH cocTaB BbIXS0MHbIX ra3os.;

r) oT6op 06pasLoB XMAKOro ToNImBea.

MecTo ansi oT6opa 06pasLoB XKUAKOro TONSIMBA AOMKHO BbITh ONPeaeneHo 1 cornacoBaHo 10 Havarna nucnbl-
TaHusa. OT6op AoMmKeH BbITb BbIBPaH Kak MOXHO Brivxe K rpaHWYHbIM MOBEPXHOCTSAM KOHTpONbHOro o6bema Ans
UCMbITAHWIA, BBEPX MO MOTOKY OT TOUKU N3MepeHust Takum obpasom, 4Tobbl obpaseL, kuakoro Tonnvea npeacTas-
NAN XapaKkTepUCTMKX TOMNMBA, TEKYLLEro Yepes naMepuTesbHoe ycTpoiicteo. Ocoboe BHUMaHUe pekoMeHayeTcs
yaenuTe obecrneyveHunto ycroBmsl, YTo MecTo oTbopa obpasLoB He NOABEPXKEHO BIIUSIHUIO BCEX MPOLIECCOB 3a
npegenaMmu KOHTponbHoro obbema 4518 UCMNbITaHUA, KOTOPbLIE MOMYT U3MEHSITL COCTaB Tornnuea (PUnLTpbI, ceT4a-
Thle OUNETPLIN T. 4.).
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KomnnekTbl He MeHee Tpex 0b6pasLoB XWAKOro TonnvMBa pekoMeHayeTca obecneyvBaTb Ha HavanbHOM
¥ 3aBepLUaloLLLEeM 3Tanax ucnbiraHust. Mpu HanMYUKM Nogo3peHUst Ha HecTabubHOCTL Noda4n TonnMBa obpasubl
MoryT oTbupatbces 6onee yacto. OauH obpasel, OT KaKA0ro KoMIJeKTa criedyeT oTcbl1aTh B KBanuuLMpoBaHHyo
nabopatopuio. OavH obpaseL pekomeHayeTcsl nepeAartb BnagenbLly, a ApYro — XpaHWUTb 40 Tex Nop, rnoka He
3aBepLUUTCS aHanu3 U pesynesraThl He 6yayT NPUHATHI BCEMU CTOPOHAMU. XapaKTepUCTUKUA TONNUBA, UCTIONb3ye-
Mble U1l aHanuM3a ucnblTaHusl, cnegyeT onpeaensite Mo CpeAHUM 3HAYEHUSIM XapaKTepUCTUK, MOYYEHHbIX U3
oTAenbHbLIX 06pasLoB, 0OTOMpPaeMbIX A0 U NOCHe KaXkaoro UCTIbITaHUS;

[) UsmepeHue pacxoaa XuaKoro Tonsvea.

B cnyuasix, korga pacxoq Xvakoro Torniea Tpebyercs U3amMepsiTb ¢ MOMOLLBIO YCTaHOBRAEHHOro consa,
Avadpparmel unu conna BeHTypu, Takol uaMmepuTenb AoMKeH 6bITb CNPOEKTUPOBaH, yCTaHOBEH U 060pyaAoBaH
npubopamu, Hanpumep B cooTBeTcTBUM ¢ FOCT 8.563. Takke pa3peLleHbl K UCMofb30BaHUIO U Apyrue YCTpoit-
CTBa AN U3MepeHUs pacxoa, Takue Kak BUXpeBble, ynbTpa3sykoBble, Kopnonucosel pacxogomepebl. Bee ycT-
poiicTBa Ans U3amepeHus pacxoda Tonsvea AOMKHbI BbiTb 0TKanMBpoBaHbl Ans o6ecneveHns ycnoBus, Korga
MakcumaribHaa HeonpeaeneHHocTs 6yaeT meHee 0,5 %.

OTkanubpoBaHHbIE eMKOCTM C 06beMHbIM U3MEpeHNeM AOMYCKaeTCA UCNONb30BaTh TakKe NPU YCIIoBUHA,
4YTO MOXET 6bITb MPOAEMOHCTPUPOBaHa TpebyemMas HeonpeaeneHHOCTb U3MepPEHUS.

Cucrema ¢ 6akom Ans B3BeluMBaHUA AomkHa BbITb pacnonoxeHa cBob6oAHO Ha CBOMUX onopax, He BbiTb
CTECHEHHOW Kakoit-MMbo BHELLHEN CUMOW, KOTopas MOXET BbITb NPUOXEHa NO NPUYUHE HEeNPaBUITbHOTO NPOEKTU-
pOBaHWA UK HeMpaBWUIbLHOMO pa3meLLeHus coeanHeHnin Tpybonposoaos. OHa AomkHa BbITk oTKanubposaHa 4o
UCMbITaHWA C CyMMapHOI MakcMmarnbsHoW HeonpeaeneHHOCTbo u3MepeHust, He npesocxoaslueid 0,5 % nsmepsie-
MOW BENUYUHBI.

Nio6Gble NponuBbI UMK yTeuKY Yepes KnanaHbl ynpasneHUsa Unn ropenku AoMmKHbI Ui MOBTOPHO BBOAUTLCS B
TOMAUBHYO CUCTEMY BHU3 MO NOTOKY OT TONSIUBHOrO pacxoaomepa, Unu UxX KomyecTBo criefyeT oTAeNbHO U3Me-
PATE U BbIMMTATL U3 0BLLErO U3MEPEHHOro pacxoaa.

6.4.5 UsmepeHue MOLHOCTHU

6.4.5.1 NamepeHue anekTpu4eckon MOLHOCTU

OnpepgeneHve BbIXOAHOW MOLLHOCTM, MoAanexallen nposepke, MOXeT 6bITb NPegycMOTPeHO B pasfnyHbIX
ToUKax, Kak nokasaHo Ha pucyHke 3 (cM. makxe mabnuuy 5), B 3aBUCUMOCTU OT KOHTPOSbHOro obbema ana
UcnblTaHU, 0BYCIOBNEHHOrO KOHTPAKTOM, rapaHTUAMKU 1 ap.

CurHan BcrnomoraTtenbHble
BO30yXaeHus CUCTEMBI
9.2 9.3

o ° ° )C ° B(:Tb
sr -)C 9.1¢c

9 9.1a 9.1b

PucyHok 3 — OnpegeneHue ToYeK OIS N3MEPEHUA 3MEKTPUHECKON MOLLHOCTM

Ta6nunuya 5— OnpegeneHne ToYeK OISt UBMEPEHUS 3NEKTPUHECKOW MOLLHOCTU

Homep TO4KM OnucaHue namepeHus

9 BanoBasi anekTpuyeckas MOLWHOCTb (OpyTTO) HA BbIBOAHLIX KNEMMaX SMeKTporeHepaTo-
pa. B cnyvae guHamunyeckoro Bo3byxaeHus anekTporeHepatopa ata MOLWHOCTE COOTBETCTBRY-
eT MOLWHOCTM B TOo4ke 9.1a.

9.1a [Mone3Hasa MOLWHOCTb (HETTO) SMeKTPOreHepaTopa paBHa BanoBOW SMEeKTPUYECKON MOLL-
HOCTU Ha BbIBOAHBIX KIEMMax 3MeKTporeHepaTopa MMHYC MOLLHOCTb CUrHana Bo30yxaeHusi

9.1b MonesHas MOLWHOCTb (HETTO) MPW HU3KOM HanpsHKeHUW paBHa MOMNe3HoN MOLHOCTU (HEeT-
TO) SMEeKTporeHepaTopa MUHYC MOLLHOCTb, oT6upaemas ans obopygoBaHusi unu BCriomora-
TenbHOro o6opyAOBaHNs 3NeKTPOCTaHLMK

9.1¢ MonesHass MOWHOCTE (HETTO) MPU BLICOKOM HaMpPsKEHUMU PaBHAa MONEe3HOW MOWHOCTM
(HETTO) NPV HN3KOM HANPSHKEHUW MMHYC MOTEPU B MOBLILIAKOLLEM TpaHchopMaTope

9.2 MowHocTb curHana Bo3byxaeHusi (CUrHamn CTaTU4eckoro Bo30yXaeHus )

9.3 O6opyagoBaHue uny BcrnoMoraternbHoe 060pyaoBaHne anekTpocTaHumm

24



roCTP 55798—2013

MolLLHoCTb gonyckaeTcst U3MepsiThb B 11000 ToUKe, ecrv aTa Touka 060pyaoBaHa COOTBETCTBYHOLLMMU TpaHC-
copmaTopamu 1 yaosneTsopseT TpeboBaHNaM HacTosALLEero cTaHgapTa.

Heobxoanmo 3ameTUTb, YTO NMPOEKT M HOMEHKNaTypa MOryT pasnmyaTteCsl B YacTh TEPMUHOB, UCMOMb3YEMbIX
narotouTenamu ' TY.

MeTog cHATUS NoKasaHWin 3NeKTPUYECKo MOLHOCTY — MeTo ABYX BATTMETPOB UV NMPeanodTUTENbHbIN
MeTo TPEX BATTMETPOB — 3aBUCUT OT pasHbIX BUAOB BblpaboTKN 3MEeKTPOSHEPrM 1 CXeM pacnpeaeneHust, KoTo-
pble NpeacTaBnsAT cobol TpexdasHble CUCTEMBI C COBANHEHWEM 3/IeKTPoreHepaTopa 3Be340M U TPeyrosbH-
KOM B TPeX- U YeTbIPEXNPOBOAHOM CXeMe.

Mpu BeIBope noaxoasLLero ob6opyaoBaHNs, NpeaHasHauYeHHOro Ans perneTpaLny AaHHbIX 1 onpeaeneHus
COOTBETCTBYIOLLEro cCoeAnHEHNs N3MepuTenbHOro TpaHcopmaTopa, criegyeT OTC/eXBaTbh KOHKPETHYHO CXeMy
Ha MecTe B TeveHne NaHUpoBaHNUsA U MOArOTOBKN UCMbITAHWUIA.

NamepeHue anekTpn4eckoin MOLLHOCTH:

a) CHATUE NoKasaHWi Mo AMeKTPUYECKON MOLLLHOCTH.

Ons naMepeHns akTMBHON MOLLHOCTM credyeT UCNonb30BaTh NPeLy3noHHbIE OAHO- MM MHOrodasHble BaT-
TMETPbI MW CHETHYUKU BATT-4ACOB Kracca TOYHOCTU He Hke, Yem 0,2 %. Ecnv nusmeputens MOLLHOCTM He OcHa-
LLIeH BCTPOEHHbIM NpubopoM 4nsl M3MepeHus koaddpuLmeHTa MOLLHOCTM, TO MTHOBEHHAs peakTUBHas MOLLHOCTb
AOMKHA 3an1cbiBaTbCA BapMeTpaMu Uiv CHETYKAaMM Bap-4acoB Krnacca TOUHOCTU He Hke, vyem 0,5 %.

B cnyyae, korga cCHUMAaTCS MOKasaHUs MOLLHOCTU CUrHana Bo3byXXaeHns W/unm MoLHOCTW BCoMora-
TenbHoro 06opyaoBaHWsl, OTBOAMMBIE C r1aBHON LUMHBI 3NeKTporeHepaTopa, 4518 Toro YTobbl onpeaenuTs nones-
HYH0 BbIXOOHYH MOLLHOCTb, OCHOBBLIBAsICb HA M3MEpEeHUsIX BafioBOM MOLLHOCTU, TOMHOCTb COOTBETCTBYIOLLEro
BaTTMETPA U cHETYMKA BATT-4aCcoB A0MKHa ObITh Takoi cTeneHu, UTobbl BkNag B HeonpeaeneHHOCTs N3MepeHns
nonesHon MoLHocTK 6bin meHee 0,03 %.

Bpewms 3anncu ans cyeTumka BaTT-4acoB criegyeT U3MepsaTh C Takoh TOYHOCTLIO, UTOBbI HeonpedeneHHOCTb
N3MepeHUst MOLLIHOCTH, KoTopyto TpebyeTcsa onpegenunTs, Gbina meHee 0,03 %.

ObopyaoBaHve, UCToNb3yeMoe Ha UCTIbITaHUSX 4151 UBMePEeHWs MOLLHOCTW, criedyeT kanmbpoBaThb Nno 1c-
XoaHbIM aTanoHam. Kannbposka gomkHa 6biTh BelBpaHa Takum cnocobom, YTobbl 6bInn OXBaUeHbI oXXuaaemble
YCIOBWS MO HAarpy3Ke, HAaNpPsKEeHWHo U YacToTe.

B nepByto ouepeas crnegyeT UCMob30BaTh NEPEHOCHbIE KOHTPOMNBHO-U3MepUTENbHbIE MPUBOPbLI, AOMKHLIM
obpasom oTkannbpoeaHHble B nabopaTtopuu. OgHako Nprbopbl LWUTa YNpaeneHns MoryT UCnosib3oBaTbCs no 0bo-
FOAHOMY COrnaLleHWIo CTOPOH MPK YCNOBUK, YTO BbINOMHAIOTCS TPEOOBaHWA HACTOALWLErO cTaHAapTa.

He crnegyeT ncnons3oBath perMcTpupyoLimMe CUCTEMBbI, Takue Kak MHorodhasHble hasoMeTpbl, KOTopble He
MOryT 6bITb NPOBEPEHEI U OTKANIMOPOBaHLI NO OTAENbLHEIM ha3am;

6) usmepuTensHbie TpaHcopMaTopbl.

TpaHcdopmaTopb! HaMPSKEHWS Y TOKa AOMKHbI ObITh 0TKaNM6poBaHbl U AOMKHLI COOTBETCTBOBATHL Kaccy
TOYHOCTU He HUXKe 0,2 %. UamepuTenbHble TpaHctopMaTopbl 4OMKHBI 6bITb CNPOEKTUPOBaHbLI TONBKO Arst U3mMepe-
HUA, 6€3 HaNUYNA HEM3BECTHOWN Harpy3ku BTOPUYHOW Lienu, OTIIMYHON OT TOW, KOTopas NOAAETCA Ha BbIBOAHbLIE
KOHTaKTbl U3MepUTENLHOrO Npubopa, T. €. 3alWMTHOE pene UM YCTPOoNCTBA PerysiMpoBaHUs HaNpsKeHNUs! He A0MK-
Hbl NOACOEANHATLCA K 3TUM TpaHcopmaTopam.

MporpamMmbl KanMBpPOBKY AOIMKHBI NPpeaycMaTpUBaTh OXUAAEMbIE YCIO0BUA AKCTNyaTaUMOHHBIX UCTIbITAHWNA,
Takux kak koachcuumeHT TpaHcdopmaumn, casur no dase n HoMUHaNbLHAA Harpyska.

CoeauH1TENbHBIE MPOBOAA MEXAY PErMCTPUPYIOLLIMM NPUBOPOM 1 U3MePUTESbHBIM TpaHChOpPMAaTOPOM A0JT-
XXHbl 6bITb NPONOXKEHbI TakUM 06pa3om, UTOGLI Takue BIUSAHUSA, Kak UHAYKTUBHOCTb, NageHne HanpskeHus unu
Apyrve cnyvau, 66111 MUHUMU3UPOBaHbI. CKpyUeHHbIe M 3KpaHUPOBaHHbIE Mapbl NPOBOAOB CHUXAIKOT BNUSIHWE
WMHAYKTUBHOCTW, a NaeHne HanpshkeHUs MOXET GbITb MUHUMU3UPOBAHO BbIGOPOM NOAXOAALLMX Kanmbpa npoBo-
Aa 1 CONpoTUBMEHUS], yYUTHIBAsI ANWHY NPOBoAA U Harpy3ky TpaHcdopMaTopa HanpsikeHUs.

6.4.5.2 OnpepeneHne MexaHU4eCKON MOLLIHOCTU

Ona nsmepeHus KpyTsLLErO MOMEHTA, UCMOSb3YEMOTO MPU pacdeTe MexaHU4eckon molHoctu I'TY, gonyc-
KaeTcs NPUMEHSITL YCTpoCTBa:

a) TOPMO3Hble AMHAMOMETPbI (MeXaHU4eckue Unu Kakme-nnbo XXMAKOCTHbIE BUALI, MU KOMBUHALIMKM 3TUX
BWAOB).

OuHamomeTp gomkeH 6biTb BbIGpaH Takum 06pa3oM, YTOObI MUHUMANbHBIV U3MePAEMbIV KPYTALLMIA MOMEHT
npw No6oii YacToTe BpaLleHUA coctTaBun He MeHee 20 % ero NPOeKTHOrO MakCMManbHOro KPYTSLLLEro MOMeHTa.
AvHaMomeTpbl NOrNoLLeHUs A0SMKHBI BbITe TaKoN KOHCTPYKLIMK, YTOOLI OXNaxaaroLas XXMaKoCcTb BXoaua 1 Bbl-
xoauna B NNOCKOCTM, NPOXOAsILLEN Yepes 0Cb AN NpeaynpeXXacHUst TaHreHUManbHbIX COCTaBAOLLIMX CKOPOCTH.
Mono6Hble Mepbl NPefoCTOPOXKHOCTY CneayeT Takke npeanpuHMaTh B OTHOLLUEHWW BHELLHEero conpoTMBIeHNs
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Bo3ayxa. Ecnu ncnonbayoTcs WnaHrosble CoeAUHEHUs], OHW He JOMKHbI Bbi3blBaTh 3aMeTHbIE TaHreHUMarbHble
orpaHuyieHuUs. AMOpTU3aTOpbl, ECIIN OHW UCTMONb3YOTCA ANs AemndurpoBaHusi konebaHuiA, A0MKHbI AEMOHCTPUPO-
BaTb OKa3aHWe PaBHOrO CONPOTUBIIEHWS ABWKEHUIO B Nto6oM HanpasneHunun. dddekTuBHbIE paananbHble Nneyu
ANHaAMOMETPOB crieflyeT U3MepsiTb C HeornpeaerneHHocTbio He 6onee 0,1 %. CepTudmkaT nsrotoBUTENSI MOXET
paccMaTpuBaTbLCS Kak J0Ka3aTeNbCTBO TAKON TOYHOCTH.

CunomepHoe yCcTpOACTBO A0KHO ObITb NPOBEPEHO MO aTTECTOBAHHLIM BECAM B HAMNPaBeHUsIX KaK yBenu-
YMBAOLLECS, TaK M YMeHbLUatoLLecst Harpy3ku. MNonoxvTensHasi unu oTpyuuaTtensHasi norpeLlHOCTb CUNoOMEpHO-
ro yCTpoicTBa He AoskHa npeBbiwath 0,1 % MakcMManbHOro 3HaueHUs Harpy3ku, CHUMaeMoro € MokasaHuii Ha
ucnbiTaHuy. CpegHve 3HaueHUs! yBEeNMUMBAIOLLMXCS M YMEHbLUAIOLLMXCA HAarpy>KeHWi cnegyeTt NpUHUMAaTh B Ka-
yecTBe KannbpoBKU TONBKO B TOM cryyae, korga pasHuua octaercsl B npegenax 0,3 % makcvMarnbHOW Harpysku
Ha UCMbITAHUN.

UcnbiTaHua cnegyet NpusHaBaTh HEYAOBNETBOPUTENbHBIMU B Criydae, ecnu Habnoganucb OTKIOHEHUS B
pa6oTte agnHamomeTpa. Hanpumep, nepuoa konebaHus HarpysKku Takoi, KOTOpbli MOXET 6biTb NpU BO3QEACTBUM
BOAbI B AMHAMOMETpE, Ny Kakoe-nMbo cocTosiHWe pe3oHaHca, KOTOpoe reHepupyeT Nnyrnscauumn B HabnogaeMom
KpyTALEeM MoMeHTe, bonee + 2 %);

6) usMepuTesb KpyTSALLEro MOMeHTa Ha Barsny.

CepTudukar kannbpoBKu M3MepuTeEns KpyTALLEro MOMeHTa Ha Basny AoikeH 6bITb MoOATBepXAeH 40 Havana
CepuUn UCMbITAaHUIA B COOTBETCTBUW C peKOMeHAaLUsiMU U3roTOBUTENS A5 crieLManbHoro npumeHeHus. Ecnum Ha
cucTemy BNusieT BosfdeiicTBUE TeMnepaTypbl, TO OH AokeH BbiTb 0TkannbpoBaH eLue pa3 nocne UCnbITaHUA Npu
Temnepartype, HabnogasLueica B TeueHWe ucnelTaHus. Kanubpoeky crneayeT BbINOMHATL € NOMOLLBIO CPEeACTB,
roKasbIBatoLLMX yron KpydeHus. CneayeT NpoBoanTb HAabnoaeHWs B cepumn YBENUUMBAIOLLMXCA Harpy>XeHui o
3Ha4YeHUs BbIlLe MaKCUMAaIbHbIX MOKa3aHU NpU UCMLITAHUW, 32 KOTOPLIMU crneayeT cepusa YMeHbLUALWUXCA
Harpysok. Harpy>xeHus 4OMKHbI BCerga U3MeHATLCS B OAHOM HanpasfieHWW, 3a UCKITIHYEHWEM TOUKU Makcumarb-
Horo aHa4yeHus. CpefHu1e 3Ha4eHUS YBENUHYNBAIOLLMXCS U YMEHbLUAILWUXCA Harpy>XXeHuin cneayet NpuHUMaTh B
KavecTBe KanMbpoBKM TOMBKO B TOM Cry4ae, koraa pasHuua octaetca B npeaenax 1 % MakcumanbHOW Harpysku
Ha ucnbelTaHuu. MNokasaHnsa guHamomeTpa cneayeT CHAMaTL C AOCTAaTOYHON YacTOTOW, Tak YTobbl Ha cpeagHee
3HaYeHue Bcex MokasaHuii He BAUSANU konebaHnsa KpyTALLero MoMeHTa sana.

6.4.5.3 OnpegeneHne MOLLHOCTU ra3oreHepaTopa

MoLLHOCTb razoreHepaTopa MOXHO onpeaenuTb, 3aMeHUB CUMOBYIO Typ6BUHY CONMOBLIM annapaTom unu
3anuparoLLM YCTPOVCTBOM C 3KBUMBANEHTHbLIM OTBEPCTUEM AMsl Ciyyast NonHou Harpysku. MolHocTs onpegensi-
eTcsl Kak nonyvaemasi npy U303HTPONMMYECKOM paclUMpPEeHN OT U3MEPEHHBIX YCIOBUIA Ha BbIXOJe U3 rasoreHepa-
Topa (daBneHune 1 TemnepaTypa TOPMOXEHUs) 40 AaBNEHUs OKpyKatoLei cpeapbl.

6.4.5.4 OnpegeneHue MOLLHOCTU (Apyrve cry4yau)

B cnyvasix, korga BbIXo4Hasi MOLLHOCTb HE aMeKTpuyeckas U MpakTMieckn TpyaHO U3MEPUTL BbIXOAHYIO
MOLLHOCTb HemnocpeAcTBEHHO Ha Bany (HanpvMep, y HacoCcoB, KOMMPECCOPOB U T. A4.), cneayeT UCnonb3oBaTh
CCbINIKY Ha COOTBETCTBYIOLLMUIA CTaHAAPT NO NPOBEAEHWIO UCTILITAHWS MPUBOAMMON YCTaHOBKMW. Takue ctaHgapThbl
AornyckaeTcst IPUMEHSTh MO B3aMMHOMY COTIacOBaHUIO yYaCTBYHOLLIMX CTOPOH.

6.4.6 UamepeHUe YacToThbl BpaLleHUsA

Tun npnbopa, NokasbIBaOLLMIA YACTOTY BpallleHUsi, JonyckaeTcsl MPUMEHNATb A4S HavanbHOW HaCTPOWKK
YacTOoTbl BpaLleHWs Ans UCTMbITaHWS U NPOBEPKM NOCTOSIHCTBA YacTOThbl BpALLEHUS B TeHEeHWe NepuoaoB UchbiTa-
HWI. Kaxxgeli Ban MHoroBanbHOro Asurartens cnegyet obopyaoBaTh yCTPOWCTBOM, MOKa3biBaOLLMM HacToTy Bpa-
LLeHUS.

B Liensix npoBepKu NOCTOSIHCTBA HYacTOThl BPALLIEHUs B TEHEHUE Nepruoaos UCbITaHUI KaK ANA BU3yanbHOro
YTEHUs], TaK 1 ANs 3annUcu peKoMeHAYITCS yKa3aTenu 4acToTbl BpalleHWUs TUMa 31eKTPOHHOMO cHeTYnKa M-
nynbCOB.

[ns Bcex YyacToT BpalleHUs crneayeT UCNonb3oBaTh TAXOMETPbI C NMPUHYAUTENBHBIM NPUBOAOM UNU BECKOH-
TakTHoro Tuna. lNMepeHocHble TaxoMeTpbl He peKoMeHAyeTCs UCTIONb30BaThb 13-3a BO3MOXHOWN HeQOCTOBEPHOCTH
NoKasaHWM.

B Tex cnyyasix, korga cpegHsisi HacTtoTa BpalLleHWsl BNWSIET HA pe3ynbTaTbl UCNbITaHWIA, CneayeT UCNosb3o-
BaTb CHETUMK 06OPOTOB BCTPOEHHOIO TUMNA, NPUHYAMTENBEHO NPUBOAMMBIN OT Bana. TOUHOCTbL cHeTa 1 onpeaene-
HUSI BpeMEHU A0mKHa ObITb Takol, 4Tobbl HeonpeAeneHHOCTbL cpegHelt YacToThl BpalleHVUs He npesblwana
0,25 %. B Tex cnyyasix, korga cHeTYMKU UMMYILCOB 3NEKTPOHHOIO TUNa UCNONb3yoT ANA onpeaeneHust MOLLHO-
ctu n KT, nokazaHus cnegyeT CHUMATh C A0CTAaTOUHOM YacToToN, UTobbl cpeaHee 3HaveHWe BCeX NnokasaHui He
oTnnyarnoch oT cpegHero 3HaueHus YepeayoLmMxca nokasaHui 6onee vyem Ha 0,25 %.

26



rOCTP 55798—2013

6.4.7 [lpyrue namepeHusn

6.4.7.1 BnaxHocTb

B Tex cnyyasix, korga cnegyet usMepsite cofepXXaHvue Brnarv B Bo3flyxe, MOoCTynarLem B KOHTPONbHbIA
obbem ans ucnbiTaHuiA, HeoGxoaMMO UCMONBL30BaTh NPUMGOP, CNOCOBHbIN ONPeaensTL OTHOCUTENBHYIO BAXKHOCTb
B npefenax HeonpeaeneHHocTr 2 % no BcemM Toukam.

KonuuecTtBo usmepuTensHbIX NPUGopoB A0MKHO 3aBUCETL OT (hopMbl U pasMepa 06nacTu BXOAHOTO YCTpon-
CTBa C CUCTEMOW BO3AYLUHbIX (PUNETPOB.

B cnyvae Heckonbkux I'TY, ycTaHOBNEHHbIX B OAWH UMW HECKONbKO PSAO0B UMK B LLIAXMATHOM NOpsiake ¢
CUCTEMOW OXaXaeHNUA NCNapuTenbLHOro Tuna unu 6e3 Hee (B cocTaBe CUCTEMbI BO3AYXOMNOAroTOBKN), Npubopbl
Ansi onpeaeneHns B3BELUEHHOrO CpeAHEro 3HaYEHUs1 TEMIMEepPaTypbl OKPYXKAIOLLLEro BO3AyXa U BNAaXXHOCTU AOMK-
Hbl BbITb YCTAHOBMNEHbI B MECTaX, IAe rpaHUYHbIEe MOBEPXHOCTU KOHTPOSILHOMO obbema Ans UcnbiTaHWi NoAXoaAT
Hauny4wmm obpasom.

BnaxHocTb gonyckaeTcs onpegensits NPsMbIM U3MEPEHUEM, UCTIONb3YSA MTMAOPOMETD, UIU U3MEPEHUEM Tem-
nepatypsl (LLapuKa) Cyxoro unv BnaxkHoro TepmomMeTtpa, bapomeTprieckoro AaBneHus U BbIMUCIIEHNEM OTHOCK-
TeNbHOW BNAXHOCTWN NOCPEACTBOM NCUXOMETPUYECKUX AUarpamm, Tabnuw, Mnv anroputMoB.

6.4.7.2 Beoa/oT60p BTOpUYHOrO Ternna

Ecnu ucneitaHue no onpegeneHuio pabounx xapakrepucTuk TpebyeTt uamepeHus KonuyecTsa BBOAUMOro
BTOPUYHOTrO Tensa, Takoro Kak Tero BrpbICKUBAaEMOro MoToKa, Unu Tenna, oTbpaemMoro oxnagutensiMm cmMmasoq-
HOro BeLLeCTBa, MPOMEXKYTOYHBLIMU OXI1IAAUTENSIMUA U CUCTEMOI BEHTUNSILIMK, TO, KaK B ClyYae KOCBEHHbIX U3Me-
PEeHWI MexaHU4eCcKo MOLLIHOCTU, TOYHbIE U3MEepEeHUs TeMnepaTypbl, aBMEeHWUs U pacxoaa A0MKHbI NO3BONATL
onpegeneHve Tenna ¢ MakcMmarnbsHoOW HeonpeaeneHHocTeio He 6onee 10 %.

6.4.7.3 Cuctema peructpauum gaHHbIX

Mcnonb3oBaHue 3neKTpoHHOW CUCTeMbl perMcTpaummy AaHHbLIX BMECTO PyYHOW perucTpaLumM pekoMeHayeTcs
no criegyloLwum npuunHam:

- UCKINIoYeHUe HeobLEKTUBHOCTM NepcoHarna nNpyu CHYUTLIBAHUM NMoKasaHUiA aHanoroBbIX NpUbopos.,

- BbiCOKasi UHTEHCUBHOCTb 0T6opa 06pa3LioB, KOTOpasi MO3BOMSIET yMeHbLLUATL COCTaBMsAoLLME Heonpede-
TNEHHOCTW, BbI3BaHHbIE CITy4alHbLIMW BO3AENCTBUSIMUA.

Cunctema pervctpaummn gaHHbIX JoMKHA UMETb CBOMCTBO COXPaHSITh faHHble NEPBUYHOMO SMEKTPOHHOIO
(0BbIMHO aHanoroBoro) curHana, reHepupyemoro Npubopom, a Takke AaHHbIe COOTBETCTBYIOLLEro curHana, npe-
06pa3oBaHHOro B TEXHUHECKUE eANHULLbI, YTOBLI 0BecneunBaTh BOZMOXHOCTb BbINOMHEHUA NPOBEPKUN U KOPPEKTU-
POBKM A@HHbIX NOCIIe UCTIbITaHKS.

CucTembl cbopa AaHHbIX, NpeobpasytoLlne NepeUYHbIE aHaNoroBbIe CUrHanbl B UMdpoBble curHansl, Uc-
nosb3ys aHanoro-Undgposble npeobpaszoBaTenu, AOSMKHbI UMETh paspeLuatoLLyto cnocoBHOCTb 14 GUT (paBHYH
0,006 % avanasoHa) unu nydile.

7 MNMpoBeaeHne UcNbITaHNA

7.1 3agaHHble HOpMarnbHble YCroBuUsA

YcnoBumst UCTbITaHWIA AOMKHBI ONpedenaTbCa rapaHTUAMM UMK LLENbH UCNBITaHUS, M OHU 06pa3yHoT OCHOBY
ANs NpoBedeHUs KOpPEKTUPOBOK. McTbITaHne AOMKHO NPOXOANTL NpK 3a4aHHbIX YCIOBUAX U GNU3Ko K 3agaH-
HbIM YCMNOBUSAM AN MUHUMMW3aLMU NOCNEACTBUIA KOPPEKTUPOBOK. MapaHTMpyeMble AaHHbIE MO XapaKkTepucTKam,
KOTOpbIE 3anncaHbl B KOHTPAKTHLIX AOKYMEHTaX, OTHOCATCA K aHepreTudecko ['TY, paboTatoLlell B 3agaHHbIX
HOpManbHbIX YCIIOBUSIX 1 Ha 3a4aHHOM Tonnvee. 3agaHHble HopMarbHbIe YCOBWS NpuBeaeHs B Tabnuue 6.

Tab6nuuya 6 — 3agaHHbie HOpMasbHbIE YCNOBUSI

HaumeHoBaHue nokasartens E,ElI/IHVILI,a namepeHus
HaeneHne okpyxatwowen cpeapl Ma
Temnepatypa OkpyxaloLieln cpeabl °C
OTHOCKTENBbHAA BNAXHOCTb OKpYXKalolen cpeqpl %
YacToTta My
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OkoH4aHue mabnuusi 6

HanmeHoBaHWe nokasatens EnnHnua usmepeHus

KoathdmumeHT mMowHocTh (cos o) —

YacToTa BpalleHns o6opyaoBaHust aHepretudeckon Y 06/MUH

Mepenan AaBneHns TOPMOXEHUSI Ha BXode B KoMnpeccop (Npy 3a4aHHbIX YCro- Ma
BWSIX MO MecTy akcrinyaTtauum)’)

MapeHne CTaTUYecKoro OaBleHnst Ha Bbixode U3 TypOuHbl (Npy 3a4aHHbIX YCIo- Ma
BWSIX MO MecTy akcrinyaTtamm)’)

O6bIuHOE coepxaHune cepbl B BUAe cepoBogopoaa Yucno yacten Ha MWMIUOH
no o6vemy (ppm,)

Huswasna tennota cropaHus K>x/kr
OTHoLLeHWe yrnepoda k Bogopoay (C/H ratio)? MonbHble % / MOMbHblE %
CpepgHsis TemMnepaTypa TOMNMBA Ha BXO4Ee B pacrnpedenuTenbHblii KONMNekTop °C
[aBneHve TonnMBa Ha BXOAe B pacnpeaenuTenbHblil KoNnekTop (Tonbko Ans MNa

CrnpaBku)

1) AnbTepHaTUBHBIN BapuaHT no ycriosusim MCO (1013,25 mBap, 15 °C, oTHocuTenbHas BnaxHocTb 60 %,
ApHa BXOOe = O, ApHa BbIXO4€e = O)-

2) OTHoleHWe codepxanus yrnepoga K copepxaHuio sogopoga (C/H ratio) — aTomapHoe cooTHOWeHne
roproYnx COCTaBINSAOWMX B razoobpasHoM Tonnuee: obwee uncrio atomos yrnepoga (C), aeneHHoe Ha obwee yncno
atomoB Bogopoga (H), nckniovas CO,.

7.1.1 3apaHHble razoo6pasHbie TONNUBA

B cnyqae ncnonb3oBaHUS NpUpOAHOro rasa TUMNUYHLIA NepedYeHb KOMMOHEHTOB ra3a npueeaeH B Tabnuue 7.
MonbHble NPOLEHTHI MHAMBMAYANLHbLIX KOMMTOHEHTOB rasa AoSKHbI 6bITb aHANOMMYHBLIMUY 334aHHLIM B OKYMEHTa-
UMK No KOHTPakTy. [ins cneunanbHbIX ra3006pa3HbIX TONMB, HE OTHOCALLMXCA K NPUPOAHOMY rasy (Hanpumep,
CUHTEeTUYEeCKWI ras), 4oimkeH bbITb 3agaH cocTas rasa.

Tabnuuya 7 — TunnuHbIl NepeveHb COCTABNAOWMX rasoobpasHoro Tonnmea

HaumeHoBaHue 0O6o3HaveHune HaumeHoBaHue O6o03HaueHue
KOMIMOHEHTa KOMNOHEeHTa KOMIMOHEHTa KOMNOHEHTa
MetaH CH, OkraH CgHqs
OtaH C,Hg Asot N,
MponaH C3Hg AproH Ar
M30-6yTaH i-C4Hqo Kucnopop, (o)
n-6yTaH n -C4Hqo Oeyokucb asoTa CO,
MN3o-neHTaH i-CsHqo Oxucb asorta CcO
n-neHTaH n -CsHqo Bnara H,O
lekcaH CeH1s Bopopoa H>
lentaH C/Hqg Fenuin He
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TemMnepatypbl TONVB B CUCTEME MOAaYN BHYTPU KOHTPOSILHOrO 06bema Ans UcnbITaHUiA U B paiioHe perynu-
pyloLLero TOMIMBHOO KnanaHa AOIKHbI 3aaBaTbCsl MO KOHTPAKTHOW AOKYMeHTauuu. [ipyrue BenuunHbl, Takue
KaK TennoTa cropaHusi, OTHOLIEHWe coaepXaHnsa yrnepoaa k cogepxanuto sogopoaa (C/H ratio), cneagyet pac-
CUMTBLIBaTL MO COCTAaBY, yKazaHHOMY BbILLIE.

7.1.2 3agaHHble Xuakue Tonmea

TUNNYHbIE XapaKTepUCTUKM TOMMUBHOMO AUCTUNNATA, KOTOPbIE A0MKHbI BbITh TAKMMU Ke, KaK yKaszaHo B
KOHTPaKTHOW JOKYMEHTaLWW, NpMBeaeHbl B Tabnuue 8.

Tabnunuya 8 — TuNMuYHble XapakTepUCTUKM XUOKUX TOMNUB

HavmeHoBaHue napametpa EnvHuua nameperus
TennoTa cropanusi Tonnmea npu 15 °C kx/kr
MnoTHocTk Npu 15 °C Kkr/m3

OTHOCKTENBHasA NNOTHOCTL Npu 15 °C —

KnHemaTtnueckas BsiskocTb npyu 50 °C (Tonbko Ans cnpaeku) mmZ/c

Cepa, obliee KOnM4ecTBO MaccoBbitt %
Yrnesogopoad, oblwee KonM4ecTBo MaccoBbit %
Bopopon Maccoebin %

Asot MaccoBbin %
Kucnopog MaccoBbin %
OTHoleHne copepxaHus yrnepoaa kK cogepxanuio Bogopoga (C/H ratio) MonbHbii % / MonbHbin %

7.2 NpepBapuTenbHble NPOBepPKU

B gononHeHWe Kk noarotoBUTENIbHLIM OMepaLUaM UCTbITAHUA, ONUCAHHLIM B 6.3, HenNocpeaACcTBEHHO Nepesl
Hayarnom ucnbiTaHus 'Y gomkHa 6bITe NoABeprHyTa 0CMOTPY Ha OTCYTCTBUE Cried0B BO3MOXHbBIX YTEHEK TEKYUMX
cpea. B yactHocTH, AOMKHO GbITh NPOBEpPEHO, YTO:

- BCE MexaHU4ecKoe U anekTpuyeckoe o6opyaoBaHue HaxoauTcs B HopMarbHOM pabodem COCTOAHUN B
COOTBETCTBUM C COrNAcoBaHHbLIM NepeyYHeM 3aKkasymka kak YacTbio MeTOANKU UCTILITaHUS;

- NpOMbIBKA KOMMNpeccopa BO BpeMst paboTbl OTKNOYEHa (3TO 3aBUCUT OT pexxuMa paboTbl);

- NpoBefeHa NnpoBepka pexxuMoB paboTbl ITY;

-I'TY nepea Ha4yanom UcnbITaHUA TepMUYecKU cTabunbHa U paboTaeT B COOTBETCTBUU CO cneundukaumen
chyHKLMIA ynpaBneHus (Hanpyumep, NosioXeHue SIonaTok BXOAHOIo HanpasnsioLero annaparta). PekomeHayetcs,
YTOObI M06bIE M3MEHEHUS B BLICTYMNAKOLLMX HYACTAX U3MePUTESNbHBLIX NPMOOPOB He NpeBbILLanv 4ONYCTUMBbIX 3Ha-
YeHWiA, NpMBeAEeHHbIX B HACTOSILLIEM cTaHaapTe.

7.3 Hayano ucnbiTaHUA U UX 3aBepLlieHUe

PykoBoauTtens UCNbITaHWA SIBNSIETCS OTBETCTBEHHBIM M0 06eCneyYeHnIo BhINONHEHWS BCEX KPUTEPUEB MrOTOB-
HOCTM K Hayasy UcrbiTaHWii. Bce CTOPOHbI, NpUHUMAatoLLME Y4acTUe B UCTIbITaHUSAX, AOIKHBI 6bITb MHOpMMpOBa-
Hbl O BPEMEHW Hauana ucnbitaHuin. PykoBoanTenb UcnbliTaHUA ABNSIETCA OTBETCTBEHHLIM 32 NPOBEPKY BbIMOSHE-
HUSA BCEX KpUTEPUEB 3aBepLUEHUS UCTIbLITAHUIA U AOCTUXKEHWE Corflacsl BCEX CTOPOH, MPUHMMaIOLWNX yYacTue B
UCMbITAHUSIX, O 3aBePLLIEHAW UMW NPOAOIKEHUU UCTILITAHUA.

7.3.1 Kputepuu rotoBHOCTU K Hayany UCNbITaHUs

Mepen HauYanom UCMbITaHKS Mo onpefeneHNto XapakTepUCTUK AOMKHbI BbITh BLIMOMHEHbI cregyoLiue Kpu-
TEepUU:

- ycrosust paboTbl, CXxeMa 1 pacrnornoxeHune 06opyaoBaHWs A1S UCTbITaHUSA COOTBETCTBYIOT COMNacoBaHHbLIM
paHee TpeboBaHUsIM, HaNpUMep:

ycnoBust paboTbl 060pyaoBaHUS 1 cnocob ynpasneHus,
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Hanuune NoaxoasiLLero TonamMBa, XapakTepUcTUKM KOTOPOro HaxoasTcsl B AOMYCTUMbIX Npefdenax B
COOTBETCTBUW C aHANU3OM TOMNMBA, HEOBXOAUMBIM 4NA UCTIbITAHUS (aHANWU3 creayeT NPOBOAUTL Kak
MOXHO 6nKke K Hauasy UCnbITaHUs),
ycnosua paboTbl ['TY HaxoAATCcA B rpaHULAaX KOPPEKTUPOBOYHbIX KPUBbIX, anirOPUTMOB U Mporpamm,
ycnoeusa pabotbl 060pyaoBaHusa B 06nacTu AoNyCTUMBIX NPeAenos;

- cTabunusaums: nepen Ha4anom KOHTPOSMPYEMOro pexuma yCTaHOBKa AorkHa NpopaboTaTh CTONMbKO
BpPEMeHUW, CKOMbKO HeobxoauMo AnNs onpeaeneHWs YCIOBUIA YCTaHOBUBLUEIOCA PEXUMa. YCTaHOBUBLLMMCS
PEXUMOM CHUTAETCS PEXUM, KOrAa OCHOBHbIE MapaMeTpbl, CBA3aHHbIE C LIeNsMU UCNblTaHWs, cTabunuanposa-
nuck. MapameTpbl cunTatoTcs cTabunbHLIMU, €CAN UX OTKIOHEHUS! He MPEeBbILLAIOT 3HAYEHWUIA, NPYBEeAEHHbIX B
Tabnuue 9;

- cbop AaHHbIX: dYHKUMOHUpoBaHUe cuctem(bl) cbopa AaHHbIX, HAXOXAEeHWe Ha CBOeM MecTe UcnbiTa-
TenbHOro nepcoHarna 1 ero roToBHOCTb K c60opy AaHHbIX Ar1sl AOCTUXKEHUSI BO3MOXHO HU3KUX CIyHaiHbIX NorpeLw-
HOCTel.

7.3.2 Kputepumn ocTaHOBKU UCNbLITAHUA

Mepen ocTaHOBKOM UCMLITAHUA NO ONPEeAENeHUIo XapakTEPUCTUK peKOMeHyeTCA NOATBEPAUTL Creayro-
Lyto MHdopMaLmio:

- ycnosust paboTbl, CxeMa 1 pacnonoxeHne o6opyaoBaHWs ANt UCTbITAHUSI COOTBETCTBYHOT COr1acoBaHHbLIM
paHee TpeboBaHWSM, HaNpUMep:

ycnousi paboTbl 060pyaoBaHns U cnocob ynpasneHus,

ycnoeusl paboTbl FTY HaxogsaTca B rpaHULaX KOPPEKTUPOBOYHbLIX KPMBbLIX, anropuTMOB U NporpaMm
(NUKBMAALMIO NPEBbLILIEHUA 3TUX rPaHWL, BMeLLaTesIbCTBOM NepcoHarna crneayer corfiacosaTtb BCeMU
CTOPOHaMMU, NPUHUMAOLLUMM yHaCTUE B UCTILITAHUSIX);

- YCTAHOBMBLUUIACS PEXM: OCHOBHbIE NapameTpbl, CBSI3aHHbIE C LieNISIMU UCTIbITAaHWS, He MPEBLICUIIN KpUTe-
pveB YCTaHOBMBLLErOCH PEXMMA OTHOCUTENbHO 3aNPOTOKONMPOBAHHOTO cpegHero 3HayeHus bonee yem Ha 3Ha-
YeHue, NpuBedeHHoe B Tabnuue 9;

- c6op gaHHbIX: cuctemMa(bl) c6opa aaHHbIX cobpana(v) AocTaTouHbIN 06beM AaHHbIX, COOTBETCTBYIOLLIMIA
3ajaHHOMY B MeToAVKe NpoBeaeHUs UCMbITAHUIA.

7.4 PaboTta 4o 1 B TeueHUe UCNbITaHUA

7.4.1 Pexxum pabothbl

Pexxum paboTbl ['TY B TeUeHNe NcnbITaHUs OSMKEH COOTBETCTBOBATL LIeNSIM UCTbITaHWUA. KoppeKkTUpoBou-
Hble AaHHble, UCTIoNb3YyeMble AN CO3AaHNS KOPPEKTUPOBOYHBIX KPMBLIX, 3aBUCAT OT pexumMa paboTel. Ecnu 3a-
[AaHHOe, OTKOPPEKTUPOBAHHOE UIU U3MEPEHHOE HarpYKEHHOE COCTOSIHWE COOTBETCTBYET TpebyemMomy, TO opraHu-
3aLMs CXeMbI CUCTEMbI YNIPaBIeHWs A0MKHA NOAAEPXKMBATE 3TO COCTOAIHWE B TEYEHNE UCTIbITaHKS.

7.4.1.1 TypbuHa c perynupyemorn 4acToTo 060poToB

YcnoBusi, NMpu KOTOPbIX MPOBOAWTCS UCMbITaHWe (TeMnepaTtypa 1 AaBneHue Ha Bxoae B komnpeccop I'TY
W T. 4.), MOTyT B BOMbLUMHCTBE CMyYaeB OTMYaTLCA OT OnpeaeneHHbIX HopMarbHbIX YCroBuid. B cesan ¢ aTum
peaynbTaThl UCTbITaHW HeobxoAYMo NPUBOAUTL K HOpMasbHbIM YCIoBUAM (CM. 8.2).

B cnyvae ycTaHOBKY, rae CyLLEeCTBYHT XapakTepUCTUKW C NepeMeHHOl YacToToli 06opoToB, Takoh Kak,
Hanpumep, MexaHU4Yeckuin Npreog, BO3MOXHO, MOHAA06UTCS aKkcnnyaTmposath [TY npw ycnosusix, 6rnskmx ¢
TOUKW 3peHMs a3poanHaMUKL K HOpMasibHbIM YCrnoBuam. Takol nogxod, eCnv NPUHAT B NporpaMmMe UCMbITaHWiA 1
NPUHUMAETCA BO BHUMaHWE B METOANKE KOPPEKTUPOBKM pe3ynbTaTa UCTIbITaHWS, MOXET MPUBECTM K MOBbILLEHNIO
TOYHOCTMW OTKOPPEKTUPOBAHHbIX PE3yNLTaToOB UCTbITAHUS.

AapoarHamudeckoe nogobue NpucyTCTBYET, ECN OTHOLLEHWE Mexay paGounMm napameTpamMu B YCNOBUSIX
UCTbITAHUS U NPY HOPMaSTbHbLIX YCIIOBUSIX CriedytoLuee:

- BbIXOA4Has YacToTa 06opoToB Bana:

Nm=ne B, (1)

rae n, — 3agaHHasi yactoTa 06opOTOB BLIXOAHOIO Bana B XoAe UcnbitaHui, 1/c;
n, — HopMarsbHasi YacToTa 06opoToB Bana, 1/c;
8 — oTHoLleHKe aBCoMTHBIX TEMMEpaTyp BO3Ayxa Ha BXOAE B KOMMPECCOpP ra3oBol TypBuHb! B Xoae uc-
MbITAHUIA (M3MepeHHbIX) U NpY HopManbHLIX yenoBusX (T, ,+ 273,15)/ (T, . +273,15);
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- BbIXOAHas! MOLLHOCTb Ha Bany:

P = PCS\/E nm P, = P—S, ()
LN
roe Pg— nonesHas BbIXOAHAs MOLLHOCTb Ha Bany BO BPeMsi UCMbITaHWA (3agaHHas Uiy npu npegensHoi KoHT-
ponbHol Temnepartype) , kBT;
P, — nonesHas BbIxogHast MOLLHOCTb Ha Bany Npu HOpMarnbHbIX YCroBUsiX, KBT;
8 — oTHoleHVe abcontoTHOrO AaBMeHUs OKpyXalLLen cpedbl K HopMansHOMY abConoTHOMY AaBNeHMIo
oKpyxatoLel cpegpl;
- KOHTpONbHas TemMnepaTtypa (Hanpumep, Ha Bxoae B TYpBUHY, B cpeaHelt YacTu TypBUHBI UK Ha BbIXoae)

T,=T.0 wm T,='m, @3)
m 3 c e

rae T, — KOHTpoOnbHasi TeMnepaTtypa Bo Bpemsi UCTbITaHui, K;
T, — KOHTponbHas TeMnepaTypa Npu HopMasbHbIX yCnosusix, K.

KM rasosoil Typ6yWHbI, NOACUMTAHHbIV Ha OCHOBE AaHHbIX, B3ATLIX B TaKOW TOUKe UCMbITAHWIA, ByaeT cooT-
BeTcTBOBaTL KIM[ Npvt HOpMarbHbIX YCIOBUSAX, OOHAKO MOXET HY>XAaTbCs B KOPPEKTUPOBKE, ECNKN ApYrie napa-
MeTpbI, HaNpUMep NoTepU AaBNEHWUS, OTIMYAIOTCS B YCNOBUAX UCTbITAHUIA U HOpMasibHBIX YCNOBUSX.

7.4.2 PaboTta BcnomorarenbHoro obopyaoBaHus

Bce BcnomoratensHoe 06opyaoBaHune, Heobxoaumoe ans HopMasnbHol paboTsl ITY Npy 3agaHHbIX HOp-
ManbHbIX YCOBUSIX, 4OMMKHO BbIThb y4TEHO B ONpeAensitolLyX AoNONHUTENbHYH MOLLHOCTb Harpy3kax (Hanpumep,
OTCNeXMBaHWe TeMNI0BOro Notoka). HenocTosiHHbIE AOMONHUTEbHbIE Harpy3Kku cneayeT Takke YyYUTbIBaTb COOT-
BETCTBYIOLLMM CMIOCOBOM U MPUMEHSATL K NOTpebrieHNo MOLLHOCTU TaK, Kak CorflacoBaHO BCeMU CTOPOHaMMU.

7.4.3 CucteMbl BO3ayXONoAroToBKU Ha BXxoae (oxnaauTteny ucnapureribHoOro Tuna, BbiMopaxuBa-
Tenu, yBnaxHUTenu, HarpeBaTtenu)

BcrneacTere yBennyeHns HeonpeaeeHHOCTU UCTbITaHUA NpU onpeaeneHnn acbdeKTUMBHOCTU YCTPOUCTB
BO34yXOMOAroTOBKU Ha BXoAe pekoMeHAyeTCA NPoBoAUTL UcnbiTaHua MY 6e3 BknoveHnst B paboTy aTux ycr-
poncTB. Pe3ynsraThl MPUEMOYHBIX UCMLITAHUIA MOTYT 3aTeM KOPPEKTUPOBATLCA C NOMOLLbIO COOTBETCTBYIOLLMX
MPOEKTHbIX KOPPEKTUPOBOUHBIX KPUBLIX, PaspaboTaHHbLIX A1s1 CriydaeB OTKIIOYEHHOTo COCTOAHUS 060pyaoBaHMS
BO3yX0OMoAroToBkM Ha Bxode. Ecnn paboTa cuctembl BO34yXONoAroToBKW Ha BXoAE 3afjaHa Kak 4acTb Nporpam-
Mbl NPUMEMOYHBIX UCTbITaHUIA, To I TY MoryT 6bIThb UCMbITaHbI € paboTatoLuell cucTeMol Bo3ayxonoaroToBkv Ha
BXOfe, a pe3ynbTaTbl MPUEMOYHbIX UCTIbITAHWIA MOTYT BbiTb CKOPPEKTUPOBAHBI C MOMOLLbIO COOTBETCTBYHOLLMX
KOPPEKTUPOBOUHBIX KpUBLIX. [py NpoBeAeHUM UCTIbITaHUS! C OXIaguTensMun He TpebyeTcs KoppekTUpOoBKa No nof-
BeEeHHOMY Uy OTBEAEHHOMY Teruly Bogpbl.

7.4.4 PerynupoBKyu

Mepea Hayanom odmLManbHbLIX MPUEMOYHBIX UCTIbITAHUIA NOAPSAYMKY AOIMKHO BbITh paspeLleHo NpoBecTH
perynupoBKy 1 npeaBapuUTenbHbIe UcTbITaHus. Lieny npeaBapuTenbHbIX UCTIbITAHWI crieaytoLme:

- onpegeneHue, HaxoaaTcs nu MY 1 cBsi3aHHbIE € HEell yCTaHOBKM B COCTOSIHUM, NoAaxoasiLLem Ansa npose-
AeHUst NPUEMOYHOTO UCTILITAHWS;

- NpoBepka annaparypsbl, cucTeMbl cb6opa AaHHbIX U cOCTosIHUS 060pyAOBaHUS;

- MIHCTPYKTaX nepcoHana rnpwv UCbITaHWSIX U 0TCOeAUHEHWMN YCTaHOBKU, OCBOEHUE METOAVKU UCTIbITAHWIA;

- oKoHYaTesnbHas HacTpovika 'Y, koTopasi 4omkHa BbITb NpoBEAEHa B COOTBETCTBUU C pesynkratamy npea-
BapuUTenbHbIX UCTIbITAHUNA.

Mocne Toro kak npegBapyTenbHbIE UCTILITAHUS ByayT 3aBepLUEHbI, PYKOBOAUTEb UCTILITAHWIA MOXET 00 bsi-
BUTb O Hauane ouumansHOro UCNbITaHUS.

Kak Tonbko Hauyancst aTan opuLmManbHOro UCTbITaHWsl, HUKakue perysiupoBky He AOMyCKaloTCsl, KpOMe pery-
JIMPOBOK MO CornaLleHuto BCeX CTOPOH, MPUHUMAIOLLMX YYacTHhe B UCTIbITAHUSAX.

7.5 ﬂponomKuTeanoch UCNbITaHUA

MpogomkuTensHOCTL paboThl Ha KOHTPONMPYEMOM PEXUME UCTIbITAaHUA U HYaCTOTY NokasaHuii Npubopos cne-
ayeT BblbupaTh U3 ycrosus obecneveHust HageXXHbIX CpeaHUX 3Ha4YeHUA NoKazaHWi. 30-MUHYTHBI UcnblTaTenb-
HbII PEXUM peKoMeHayeTcs1 Al AOCTUXKEHUS] COOTBETCTBUS 3HAUEHWUAM Tabnuubl 9 1 BLINOAHEHWI TpeboBaHust No
HeonpeaeneHHOCTU UCTbITaHust. Ecriv HeT BO3MOXHOCTM BbINOMHUTL Bee TpeboBaHus Tabnuubl 9, To napameTpbl
MoLuHocTu 1 KM gomkHbI 661Th onpeaeneHbl nocnegoBaTensHO Tpy pasa. B aTom cnyyae npoaokuTenbHOCTb
KaXkgoro ucnbiTaHus gomkHa bbiTe oT 5 go 20 MuH (T. e. obuee Bpems oT 15 ao 60 MuH). PesynkraTbl Tpex
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ucnblTaTesIbHbIX PEXUMOB AOSKHbI 6bITb yCpeaAHEeHbI. [na Heobs3aTeNbHbLIX UCNLITAHU afeKBaTHas NPOAOIDKU-
TeNbHOCTbL NoBOoro UcnbITaHNA AoskHa ObITe 060IAHO cornacoBaHa CTOpOHaMu, NnpuHKUMarLwmMmm y4yactume B
UCMbITAHUAX, A0 HAa4Yalna UCnbiTaHUA.

7.6 MakcumanbLHO AONYCTUMbIE OTKMOHEHUA napamMeTpoB Npu paboTe Ha KOHTPONUPYEeMOM
pexume

Kaxxgoe Habnogaemoe 3HaueHWe napamerpa npu paboTe Ha KOHTPONIMPYEMOM pPeXnMe He AOSTKHO OTu-
YyaTbCcs OT cpeHero 3HavyeHua 6onee YeM Ha 3Ha4YeHue, npueeaeHHoe B Tabnuue 9.

Tab6nuya 9— MakcumanbHO 4ONYCTUMbIE OTKITOHEHWS1 NMApaMeTpoB paboumnx ycrnosun

OTtknoHeHne Habniopaemoro napameTpa
HaumeHoBaHue nepeMeHHoro napameTpa OT 3anpOoTOKONUPOBAHHOIO CpeaHero E«!Ha‘-leHVIF{
napametpa pabounx ycnosuw
B Te4YeHue NPoroHa ucnbITaHuA
BbixogHasi anekTpuyeckans MOWHOCTb Ha BbIBOAHLIX KNemMmax 1%
anekTporeHeparTopa
BbixogHast MOWHOCTE Ha Bany (MexaHudeckuii nNpueoa) 2%
KoathdbmumeHT MowHOCTU 2%
YacTtoTta BpaweHus obopygosaHua MY ¢ anekTporeHepaTopoM +1%
TemnepaTtypa rasoobpastoro Tonnmea'), nopaesaemoro B ycTa- +3K
HOBKY
Temnepartypa XvaKoro TONnmBa, NOJABaeMoro B YCTAHOBKY +3K
HaeneHune razoobpasHoro Tonnmea 1%
TemnepaTtypa OkpyXatowein cpeaei +2K
ATmoctepHoe gaeneHve +05%
AGconioTHOE gaBneHve AbIMOBbLIX ra30B B CUCTEME BbIXrona 1%
Temneparypa BbIXNOMHbIX ra3oB Ha Bbixode U3 TypOWHbI +2K
1) Ons ra3006pasHbiX TOMMMB, He SIBMSIOLMXCS MPUPOAHBIM Fa30M, AOMYCTUMbIE OTKNOHEHUS! JOIDKHbI 3afa-
BaTbCA MO COMMALEHNIO, AOCTUTHYTOMY [0 UCMbITaHUSI.

B cnyvae, koraa B TeveHue paboTel Ha KOHTPONMPYEMOM pexuMe Npu UCMbITaHUU HekoTopble HaGnoaa-
eMble 3HadeHUsa napamMeTpa ByayT OTKNOHATLCA 3a AOMNYCTUMbIE Npeaensl, NpuBeaeHHbIe B Tabnuue 9, pexum
UCTbITAHUSA MOXeET BbITb 3abpakoBaH. OaHako ecnu konebaHus orpaHdeHb Mo BpeMeHy v aMnnuTyae, To Mexay
CTOPOHaMM MOXET BbITb AOCTUIHYTA AOrOBOPEHHOCTb Mo 0TGpackiBaHWI0 AAHHEIX NokasaHWi npubopa 1 3adeTy
UCTbITaHVS.

7.7 Peructpaumsa aaHHbIX MNPU UCNbITaHUAX

Ans pocTuxeHWs 6ONbLIMX BOSMOXKHOCTEN NokasaHUsa NPUGOPOB Ha UCTILITAHWSIX CliedyeT perucTpupoBaThb
B cMcTeMe cGopa AaHHbIX. Mi3MepeHHble 3HaueHVsi TapaMeTpoB UCMbITAHUA, a Takke HAaCTPORKM 1 Apyrie BaXHbIe
[aHHble HabroaeHWi B TeHeHe UCMbITaHNSA A0 KHbLI BBOOAWTLCS B MOArOTOBIEHHbIE hopMbl, KOTOpbIle hopMUPYOT
nepBoHaYanbHble NPOTOKONbI UCTILITAHWIA, MOANMHHOCTL KOTOPbIX YAOCTOBEPSETCA NoANUCEIo HabnoaaTens.

Ha6ntoaeHns 4omkHbI BKItoYaTh B cebs AaTy 1 Bpemsi AHS, OKpyxatoLve ycriosua (TeMmnepaTypa, Aasne-
HWe 1 OTHOCUTENbHAas BNaXHOCTL) 1 Tpebyemble nsmepeHus. OHU J0MKHbI ABNATLCA AEACTBUTENBHBIMU NoKasa-
HUAMYK NpUBopoB Gea NPUMEHEHUS KaKUX-NMBOo KOpPeKTUPOBOK, HeoBxoanMbIX Ans npubopa. Moanumsa kaxaon
TOYKM A0MKHA BbITb AICHO OTMEYeHa B TEXHOMOMMYECKOM KapTe C NMOMOLLbIO HOMEHKNAaTypbl, NpeacTaBneHHoM B
NPOEKTHOM MeToAMKe 3adaHHbIX NMPUEMOYHBIX UCTIbITAHA.
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Ha npreMouHbIX UCMbITAHWSX 3aBEpPLLEHHbI KOMMMEKT He NoABepraBLUMXCA USMEHEHWSIM NPOoTOKOMOB UC-
MbITAHWI 1 3aNUCaHHbIX rpadprKoB CTAHOBUTCS COBCTBEHHOCTLIO CTOPOH, MPMHUMABLLMX YY4aCTUE B UCTIbITAHSIX.
MpoToKonbl UCMbITAHWI 1 NHBbIE 3anMcaHHbIe rpadivki A0MKHbLI POPMMPOBATH 3aBepLIAtOLLINIA OTYET.

MepBoHaYanbHbIe NPOTOKOMbI U 3an1caHHbIe rpadovKi AOMKHLI UMeTb B, A0MYCKaoLLMiA dhakcMMUNbHOE
TUpaXMpoBaHe, Hanpumep doTokonMposaHue. Konnmu AoKyMeHTOB, CAeNaHHbIe OT PYKU, He AoMYcKaloTCs.

HenocpeOcTseHHO nocre 3aBepLUeHst KaXAoro KOHTPOMMPYEMOro pexuma UCTbITaHUS Bee NpeacTaBnsio-
LLVe UHTEePEC BI1EKTPOHHbIE AaHHble AOMKHbI 6bITh NPeAoCTaBNeHb! KAXAO0M CTOPoHE, MPUHMMAaBLLIENR y4acTue B
UCnbITaHUAX. Bce opuUrMHanbHble faHHbIe Mo USMEPEHUsIM, 3anucaHHble BPYYHYHO, A0MKHbI BbiTb CKPenIeHbI
noAnu1chIo, a KOMMIEKT AaHHbIX NepeaaH cTopoHaM, MPUHYMABLUMM YHaCcTUe B UCTILITAHUSIX.

CTOpOHBI, MPUHUMAaBLLIME yYacT1e B UCTILITAHUAX, AOMKHbI MPUHATL pelleHue: Bbiny Nv NpeallecTsyoLLmne
UCMbITaHWA NpoBeaeHb! B COOTBETCTBUM C METOAUKON UCTILITAHWI MO onpeaeneHnio XapakTepucTyK, MouBeaeHHO’
B HacTosALLeM ctaHaapTe. [orkHo BbiTb TaKKe COrNacoBaHo, ABMATCS M cobpaHHble AaHHbIe NpremMIeMbIMu
ANS BCeX CTOPOH, NPUHUMABLLKX YY4acTue B UCTIbITaHKsAX. [ocne cornacoBaHms UCTbITaHUI AOIMKEH BbITh NpUaaH
cTaTtyc opuLMansHOro UCTbITaHNs.

7.8 an3HaHVIe UCNbITaHNA 3aYvYeTHbIM

MpW3HaHWe KOHTPONUPYEMOro peXxuMa UCTbITaHUIA 3a4eTHBIM JOMKHO 6bITh 060IAHO cornacoBaHo nped-
CTaBUTENsAMU NoAPAAYMKA U 3aKkasvuKka (UNuU aKernyaTaHTa).

Ecnu B Te4eHMe UCMbITaHWS UNW NocneaytoLLero aHanvaa nonyyYeHHbIX AaHHbIX obHapyKeHa NpoTUBOpEUM-
BOCTb, KOTOPas BMIUSIET Ha OLIeHKY aAeKBaTHOCTU Pe3yrbTaToB UCMbITaHUs!, TO B KAXKAOM Clly4ae CTopoHaM peko-
MEHAYEeTCA CKOPPEKTUPOBaTb UMW U3LATL AaHHYH NPOTUBOPEYMBOCTL MO 0600AHOMY COrMNaLLEHMIO.

McnbiTaHus cHUTaoTCs HesayeTHbIMU B CrieAyoLLIMX crydasx:

- c6poc Harpyaku Ha C'TY ¢ aneKTporeHepaTopoM, BbI3BaHHbIV BHELLUHUMMW/BHYTPEHHUMW NPUYMHAMU;

- 0TKa3 UCMbITaTeslbHOro 060pYA0BaHUA B OTCYTCTBME pe3epBUPOBaHUS;

- OTKIOHEHWe napameTpoB paboumnx yCroBUi OT NpuBeAEHHLIX B Tabnuue 9, 3a UCKIoYeHWeM cnyyas, korga
Takue OTKNOHEeHWS AoNycKaroTCsA Mo MUCbMEHHOMY CornalleHuio Mexay CTopoHamMu;

- pabota 'Y npu cbyHKLMOHNPOBAHWUM OFPaHUYUTENS HArpy3Ku;

- PYHKLMOHVPOBaHWe NPoTUBOOBNEASHUTENELHON CUCTEMBI, KPOME Cyyast, Kora Takue OTCTYNNeHWs gonyc-
KatoTcs Mo MMCbMEHHOMY COTaLLEHUo MeXay CTOPOHaMM.

8 OO6paboTtka pe3ynLTaToB UCNbITAHUA

Mpu 06paboTke pe3ynsTaToB UCTbITaHUIA B YacTy MoLLHOCTU 1 KM ux onpegeneHre MoxeT GbITb caenaHo
Mo ycpeAHEHHbIM UMW MHTEerpasibHbIM 3Ha4eHUsIM HabrnogeHWin, NPoBeAEHHbIX B TEHEHWUE KaXaoro KOHTponmpye-
MOTO peXxMma UCTbITaHWsl, MoCIe UCNOMb30BaHWS NMONpaBok K Npubopam U T. ., Kak onnucaHo B HACTOSILLEM CTaH-
Japte.

8.1 Peaynbrarbl MCNbITAaHUA NO onpeaeneHU0 pabounx xapakrepucTuk

8.1.1 O6wue nonoxeHus

B npumepax pacueTa, npuBeAeHHbLIX B 3TOM nogpasgene, nogpasyMmeBaeTcsl Harmume 3HepreTMyeckonm
I'TY, ogHako AaHHble NpUMepbl nerko MoryT 6biTe NpeobpasoBaHbl ANA NpUMEHeHUs kK TTY — MexaHU4Yeckomy
npuvBeoay.

8.1.2 MowHocCTb

Ecnu BbIXOAHYI0 MOLLHOCTb U3MEPSIIOT Ha peXuMe U MecTe U3MePeHNs (Ha KnemMmax Uin Ha BbIXOQHOM
BaIy), KOTOpoe COOTBETCTBYET NPUHSITOMY METOAY onpeAeneHnsi CTaH4apTHOW U rapaHTUPOBAHHON MOLLIHOCTU
Mo KOHTPaKTY, TO pe3ynkraT usmepeHust AornyckaeTcs UCNosib3oBaTh A1 NpUBeAeHUs K HOpManbHbIM YCIIOBUSAM,
ucnonbays ypasHeHue (15).

[ns aHepreTudeckoil 'Y MOLHOCTL Ha KiemMMax anekTporeHepatopa P,q, UamepeHHasi Ha BTOPUYHON 06-
MOTKe UsMepuTenbHbIX TpaHcopMaTopoB METOAOM O0fHOa3HOro BaTTMeTpa, MOXeT ObITh Bhipa)keHa ¢ NOMOo-
b0 criegylowero ypaBHeHuWs:

Po = i=21[(us Ky)- (s -K,)- coS(p]i, 4)

rae n — 4ucno ¢as, 06bivHO N = 3.
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Ecnu ans onpegeneHus MOLWHOCTM Ha KeMMax anekTporeHepaTtopa Mexay Todkamu 9.1b un 9.1c
(cM. p1cyHOK 3) yunThIBaOT NOTEpY B NOBLILLAIOLLEM TpaHchopMaTope, To MoTepu MOLLHOCTY B peanbHbIX ycro-
BUSAX UCMbITAHWA creayeT BLIMUCMNATL, OCHOBLIBAsCh Ha JAaHHbLIX 3aBOACKUX UCTbITaHWIA TpaHccopmaTopa, credy-
toLLMm oBpazom:

S, \?
Prre =P+ Puls ) - ®)

MexaHu4eckas MOLLHOCTb OMpeaenseTcs MaMepuTenem KpyTSLLEro MOMEHTa U Mo TennosoMy GanaHcy
Harpy>xeHHoro obopyaoBaHusi.

8.1.3 Tennoeon KIMNp/ygenbHbIA pacxon TennoTbl

Tennosot KM asuratens 1, 6asupytolnitcs Ha BbIXOQHOW 3/1EKTPUYECKO MOLLHOCTI M YMCTOM pacxode
TEnoTbl, BEIMVCISIOT MO YpaBHEHUIO:

Feo
N=q,- )

YaenbHbIA pacxog TennoTsl HR, kIDK/KBT Y, BEIMUCASAIOT Mo ypaBHEeHUO

HR = % 3600 = 7 - 3600, ()
Pacxop Tennotbl Qy, KBT, BEIMUCASIOT N0 YpaBHEHWO
Qu = mu(Qp + SH), (8)
B KOTOPOM 3HTanbMuto (puandeckyto Tennoty) SH, kIk/Kr, HaxoaaT Mo BbIPaXKeHWHo
SH = hy — hy = ¢p (T — Tro)- 9

8.1.4 JHeprus ra3oB Ha Bbixode U3 TYPOGUHbI

BeluncneHue aHeprumn rasos Ha Bbixoae 13 TypbuHbl 6asmpyeTcst Ha aHepreTudeckom banaHce cucTemsl,
npuMeHUTensHO kK 06opyaoBaHWIo, NpoxoasLemMy UCNbITaHWUA No onpeaeneHunio pabounx xapakTepucTuk, ¢ yue-
TOM BCeX MOTOKOB 3HePrum, nepecekaroLLux 3agaHHyo NOBEPXHOCTb 060N0YKN KOHTPONBHOTO 06bema AN Uchbl-
TaHWI, KaK MoKa3aHo Ha pUcyHKax 1 1 2, Mo ypaBHEHUIo

Qa1 + Qi + Quu = Qgg + Peg + Qq, (10)
rae Qg =myq - hy — 3Heprusi NoToKa OKpyXatoLwero Bozayxa ¢ MacCcoBbIM pacxofoM M, U yaenb-
HOM aHTanbNuen h,,;
Qs = my(Qy, + SH) — 3Heprusi TonMBa ¢ MaccoBbIM PACXOA0M My, HASLLENR TENSIOTOR cropaHnsa Q,,
W aHTanbnNuew (usndecko Tennoton) SH (M. ypasHeHve 4);
Qua = Myy - hyy — 3Heprusl BNpbICKMBaeMol CybCcTaHUMKU C MacCoBbIM pacxooM m,,, U yaenb-
HOW 3HTanbnuen h, 4;
Qgs — UCKOMAs! 3HEPrUsl BbIXIOMHbIX ra3oB TYPGUHbI B NPeanonokeHuu, YTo Qgg pas-
Ha Qg7;

Q0 = Qp + Qg + Q, + Q4 — cymMmapHble NoTepU, BKIOHAA MexaHudeckve notepu Q,, NoTepu B anekTpore-
HepaTope Qg, Ny4YNCTble U KOHBEKTUBHbIE NOTEPU Q,, KAaropuieckue noTepm
Tenna Q,, nocnegHne MoryT GbiTe TENNOM, OTBEAEHHLIM OXITaAUTENsIMA BO3-
nyxa;

Q — Jy4uCThbIe M KOHBEKTUBHbIE MOTEpM Tenna, B obLLueM cryvae onpedensemsle
Kak

Q; = (1 = neIMu(Qy, + SH),

rae My, — Ko3tpPULIMEHT NONHOTLI CropaHWs KaMepbl CropaHusi.

Vicnonkays oblee onpefeneHvie yaensHo sHTanbnumn 8 suae h = c,(T - Ty), rae nodpasymeBaeTcs Tenno-
EMKOCTb MU NOCTOAHHOM AaBNeHUU C, — NocTosiHHasA, T— TeMnepaTypa peansHoro «npolecca» i Ty — crax-
JapTHas Temnepatypa 4ns aHTanenum (06e14Ho 0 °C, HO B MPOMBILLIIEHHOCTY MOTYT BCTPETUTLCS ApYrie BapuaH-
Thl), MOXHO 3anucaTh ypasHeHue (10) B Buae:

Ma1 " Cpar” (Tor = To) + mf4(Qlo + SH) + QW4 = QgT + Pog + Qqp. (11)
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Ons ynpoLueHus BbiLenprBe4eHHOro ypaBHeHWs BBOAST YCIOBME, HTO 3HaveHne Ty paBHO 3HaYeHWIo TeM-
neparypbl okpyxatoLero Bosayxa Ty = T,q; 3TO yCNoOBWE NO3BOMSIET BLIBECTU U3 PACCMOTPEHNA Qqq.

MeperpynnupoBaHHoe ypasHeHuWe (11) Npu 3ameHe napameTpa Q4 ero CoCTasNSAOWUMA U peLleHnn ypas-
HEHWA OTHOCUTENBHO Qy7 UMEET CrieayioLniA BUA:

Qg7 = Mu(Qpp + SHMyp + Qua — Pog — Q= Qg — Qs (12)

rae meg(Q), + SH) — npuBHeceHHoe Tenso Tonnuea Qy, KOTOPoe MOXeT BbITb NpeACTaBeHO B 3KBUBANEHTHOM
Buae:

Feo

Q= n

(13)

Tenepb ypaBHeHue (23) ynpoLLeHo 1 ¢ ypaBHeHVeM (24) B pesyrbTaTe Aaer:

Q= oo 1) + Qe Q- Q0 - Qs (14)

8.2 NMpuBeaeHue pe3ynbraTtoB UCNbITaAaHUA K HOpMaribHbIM yCNOBUAM

MpeanovTnTENbHLIA NOAX0A B MPOBEAEHUM MPUEMOUHLIX UCTbITaHWA — 3To oGecneveHune paboTel ['TY B
YCNOBUAX, MPUBNUKEHHBIX K M3BECTHLIM HOPMAaIbHBLIM YCOBUSIM C LiefbHo MUHUMU3VPOBATL MOMPaBKY K pe3ynb-
Tatam. OgHaKo M3BECTHO, YTO 3TO He BCerga BO3MOXHO, W UCMbITaHUA A0NycKaeTcs NPOoBOAUTb NPU HEKOTOPbIX
OTNNYAOLLMXCS YCIOBUSAX, @ pe3ynbTaThl TPUBOAWUTL K HOPMaIbHbLIM YCIOBUAM Ans o6neryeHnsl cpaBHeHUs aH-
HbIX MO U3MEPEHHBLIM 3HaYEHUsIM NokasaTtenel ¢ AaHHbLIMU MO rapaHTUPOBaHHbLIM NoKasaTensim.

8.2.1 MeTogonorus npuBeaeHus

OcHoBHble ypaBHeHWs1 415 nokasaTenel no NpMBeAeHUo 3HaueHN A, BbIYMCIEHHbIX MO AaHHLIM UCTIbITAHWIA,
K HOpMasbHbIM YCIOBUSIM NMPUMEHWMBI K NHo0bIM Tinam I'TY, Ha KoTopble pacnpocTpaHAeTcsl HaCTOSAILLMIA CTaH-
Aapt. MprmMeHseMble MonpaBky AOMKHbI BbITb MCNOMb30BaHbI A5 KOHKPETHBIX UCTbITaHUI ¢ y4eTom Tuna Ty,
NMoABEPrHyTON UCTbITAHWIO, U Lieni UcnblTanusi. Popma OCHOBHbIX ypaBHEHWI MO3BOSSIET pa3aenuTb COOTBETCTBY-
toLne agpdekThl NprBeaeHs (OKpyXXatoLLme YCroBUS, BNPbLICK TEXHONOMMYECKUX CyBCTaHLUUA U T. A.) B OTHOLLe-
HUU N3MEPEHHbIX MapamMeTpoB MOLLHOCTU, yAenbHOro pacxoda TensnoThbl, pacxoda Unu aHepruy BbIXONHbIX
ras’oB Y TEeMNepaTypbl BbIX/TOMHbLIX ra30B, Tak YTOObI M3MepeHHbI NokasaTenb Mor 6bITk NpUBEAEH K HOPMAaTbHLIM
YCrNOBUSIM.

Ecnun 3HaveHWst nonpaBok BeMUCAAIOTCS U3MEHEHWeM TOJTbKO O4HOM NepeMeHHOM 3a 0ANH NMPUEM U BbIMUC-
neHVeM nonpaskuy 4151 KaXA0ro 3HauYeHUst 3TON nepeMeHHOI BHYTpK onpeaeneHHoro agnanasoHa, To rpaduyec-
Koe npegcTasneHue aToro B1aa nornpaeok 03HavyaeT CyLLEeCTBOBaHNE eAUHCTBEHHOW KPUBOW Kak (DYHKLMUW 3TOM
nepemMeHHoM.

8.2.2 NonpaBo4Hble KoadhdUuneHTbI

MamepeHre anekTprieckoi N MexaHn4eckoi MOLLHOCTU U pacxofa TennoTbl Tonnuea ['TY siBnsieTcst o4eHb
BaXKHbLIM AJ151 UCNbITAHWIA Mo onpeaeneHnio paGoumnx xapakrtepucTuk. Heobxoaumble BcriomoraternbHble AaHHble
crnegyeT 3anuceiBaTth Ansl obecrneyeHust BO3MOXHOCTU NpUBEAEHUS pE3yNbTaToOB UCTILITAHUIA K HOPMArbHbLIM yC-
NOBUSIM, KaK OrOBOPEHO B COOTBETCTBYHOLLMX pasdernax KOHTPAaKToB, Tak YTo6kl MOXHO BbINo caenats cpaBHeHWe
pe3yneTaToB UCTbITaHUsi C HOMUHANBLHBIMW MapaMmeTpaMu Mpy 3agaHHbIX yenoBusix paboTel. PekomeHayeTcsi obec-
ne4vBaTh Han1yme KpUBbIX MONPABOK eLLe A0 UCTIbITaHWS. ABNSIeTCSA 0UYeHb BaXKHbLIM YCTAHOBMEHUE KOHTPOIbHOMO
obbeMa Anst UCMbITaHUA UK rpaHUYHON 0BON0YKM UCTILITAHUS, okpyXKatoLmx I TY. Bce noToku, nepecekatoLme
MOBEPXHOCTL OBONOUKM KOHTPOSILHOMO 06 beMa A1l UCTIbITAHWIA, AOMKHBI GbITh BbISIBNEHb! (MAeHTUDULMPOBaHbI) U
onpegeneHbl.

8.2.2.1 MNpuvBeaeHue MoLLHOCTH

M3mepeHHble 1 BbIMMCIIEHHbIe AaHHbIe UCTIbITaHWI MPUBOAATCA No creaytoLemy 6a3oBoMy ypaBHEHUIO:

N
PQ,c = P9,m’,l;[1CP,i' (15)

8.2.2.2 MNpueenexune KMNAQ v yaensHoro pacxoaa Tenna
N
Nx =My _1:[1Xn,i’ (16)
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HR 3600

HR, = N m. _ T
MGy, an)
i=

8.2.2.3 MNpuBeaeHue TemMnepaTypbl Ha BbIXOAE U3 TYPOUHbI

N
Tore = Tyrm — Z1ATOT,i. (18)
=

8.2.2.4 MNpuvBeaeHne sHeprMm1 ra3os Ha BbiXxoae U3 Typ6uHbI

MpuBeaeHWe aHeprum ra3os Ha BbIXOAE U3 TYPBUHBLI K HOPMAbHBLIM YCIIOBUSIM MO 3aMbICiTy MPeayCMOTPEHO
ncxoas U3 ypaBHeHus (14) 1 BOSMOXHO TOMbKO NpY pelleHnn ypaeHeHui (15), (16) n (18), koTopble aatoT npuse-
AeHHble MowHocTb, KM 1 Temnepatypy Ha Bbixode U3 TYpOUHbI B Ka4ecTBe BXOAHbLIX NapameTpoB. Mpuemnemoit
anbTepHaTUBOW SABNSIETCA NMPUBEAEHe MAacCOBOro pacxoda rasa u Temnepartypbl Ha BbiXxo4e U3 TYPOUHbI.

BxoaHble napameTphbl B ypaBHeHUN (14) ceivac MoryT BbITb 3aMeHeHbl U3MepPeHHOM U NPUBEAEHHO MOLLL-
HOCTbIO Pog = Pgg ; 1 KM 1 =7, W3MEPEHHOW 3Heprueit BNpLICKMBAEMON CyB6CTaHLMN Quyq = Quq , U KaNOpK-
yeckUMU NoTepaMU Qg = Qg (), Ub€ 3HAUEHNE MOXET BbiTh Takke B3ATO U3 NPOEKTHOWM ACKYMEHTaLMK, ecnu
onpeaeneHve no N3MepeHHsIM napameTpam TpyAHO BbINOMHUTL HA NPaKTUKE, a Takke MEXaHUYECKUMU NOTEPAMU
Qm = Qmg v noTepsimu B peaykTope Qgg = Qggy W B anekTporeHepatope Qg = Qg g, B3ATLIMU U3 NPOEKTHON
AoKyMeHTaLuw. Mpu gonyLieHun To = T,q, cOenaHHOM Bhille, Qg7 B COOTBETCTBUM C ypaBHeHWeM (14) cTaHOBUTCA
NpUBEAEHHOI 3HEPrUeil rasos Ha BbIxoae U3 Typ6uHbl Qy7.7,, €O CTaHOapTHON TEMNEPATYPOii ee SHTaMNbAUM,
WHAEKCMpOoBaHHO AN TeMnepaTypbl OKpyXatoLLiero Bozayxa T,,, KoTopasi iBNsieTcsi TeMnepartypoil, ucnons3aye-
MOV B KayecTBe cTaHA4apTHOM Ans npveegeHns mowHocTh U KIML, kak M3noXxeHo Huxe:

n
Qurem,y = Peg,c(n_t: - 1) + Qua,me— Qo — Q.0 — Quim(ay (19)

CreaytoLLnM LuaroM sisnsieTcs npuseaeHne Qqrzc 7., OT MHAEKCMPOBAHHOI CTaHAAPTHOI TemnepaTyps! T,
A0 nepBoHavanbHoi TeMnepatypsl Ty. [N aToro ypasHeHue (19) nepenvceiBaetcs cneaytowmm obpasom:

Qg7:C:Ts1 =Mgre C/47,g;7(.’-g77,t,‘ - Ta1) (20)

W NpyMeHsieTcs Ans onpeaeneHns 3Hepruy rasosB Ha BblXoge U3 TypbBuHbl Npu cTaHAapTHOW TemnepaType
T, B BUAE:

Qg7,c,To =Mgze” cp,g?(Tg7,c -To) . (21)

Toraa, koMBUHMPYs ypaBHeHWs (20) 1 (21) 1 peluasi OTHOCUTENbHO NPUBEAEHHON 3HEPriM ras3os Ha Bbixoae
M3 TypbuHbl Qg7.c7, NpW cTaHAapPTHOV TeMnepaType Ty, Nonyvaem:

(Tg7.c = To)
Qprats = Qgtiom Ty = Tor) (22)

8.2.2.5 MonpaBoyHble KoadhPULMEHTSI
B tabnuue 10 npmBeaeHbl nonpasoudHble koadduLneHTbl AN BeIXOAQHOW MoLLHOCTHY, Ternosoro KM 1 tem-
nepaTypbl Ha BbIXoAe U3 TYPOuWHbI.

Tab6nunuya 10 — ObGwee NpeacraBneHue NONPaBoYHbIX KOSMUNEHTOB

MapameTp U3 NepeyvHs HOpManbHbIX YCNOBUIA MowyHocTb Kng TOT
ATMocthepHoe aaBrenHve Cp,1 Cn,1 ATOTA
TemnepaTypa OKpyXalolwero Bo3ayxa Cpo Cn2 ATOT2
OTHOCKTEnbHas BNaXHOCTb Cp3 Ch3 ATOT,3
KoathbpmumeHT MOWHOCTN anekTporeHepaTopa Cpa Cna ATOTA
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OxonvyarHue mabnuusi 10

MapameTp M3 nepeyHsi HopMarnbHbLIX YCIOBUIA MoLyHoC T Knpg TOT
YacroTa anekrporeHeparopa unm yacrora o60poTos Cps Cns ATOT,5
['TY wnm cunoson TypOuHBI
MoTepn AaBneHns BO BXOAHOM YCTpOWCTBE Cpe Cne ATOT6
[MoTepun gaBneHus B BLIXOAHOM YCTPOMCTBE Cpz Cy7 ATOT7
Pacxoa BnpoickmBaemMol cybcTaHumm Cpg Cn,a ATOTS8
CocraB Tonnuea Cpg Cho ATOT)9
OT160p Tenna Cp10 Cn.10 ATOT10
YXyaleHne TeXHNYECKOro COCTOSIHUSA Cp1i Co1 ATOT 11

MonpaBouHble koadhhuLMeHTEI onpegensoT UHAUBUAYANLHO B TeHeHWe npoLecca NoaroToBKA MeTOAUKA
KOHKPETHOTO UCTbITaHUS B 3aBUCMMOCTU OT KoHdUrypauum I'TY, coBoKyNMHOCTY 060pyaoBaHNsA, KOTOPOE AOIMKHO
noaBeprHyTbCst UCMbITaHWSIM NO ONpeAeneHuno XapakTepPUCTUK, 3agaHHbIX KOHTpakToM. Ecnuv cyulecTByeT Heob-
XOOUMOCTb, TO criegyeT UCMob3oBaTh A0MONHUTENbHbIE NonpaBoyHbIe KoadduumeHTsl. MNonpaBoyHbie koaddn-
LMeHTbl, KOTOpble He NPUMEHSIIOT, NPUPaBHUBAIOTCS K eAUHULE, €CITU OHU MYNBTURAIMKATUBHbBIE, U K HYIIO, eCrun
aganTUBHbIE.

B ocHoBHOM nonpasoyHble KoahhuuneHTbl PopMUPYIOTCA U3 KPUBLIX MOMPaBOK, NPpeAoCTaBsIeMbIX U3roTo-
BuTenem I'TY. KpyBble NonyyatoT, USMEHAA O4UH NapaMeTp BO BCEM AManasoHe OXUAAEMbIX OTKIIOHEHUIA oT 06-
LLEeMPUHATBLIX HOPMATbHbBIX W 3a4aHHbIX HOpMasibHbIX YCNoBuiA. B paae cnyvaes kpuBble NONPaBoK MOTyT BbiTb
AByMepHbIMU. B aToM criyyae nonpaska 6yaeT dyHKuMel AByx nepeMeHHbIX. YTobbl NocTpouTh Heobxoamble
KpuBble rnonpasok, PopMUPYETCS HECKOSMbKO NApTUM NyTEM U3MEHEHUS TONBbKO OAHON NepeMeHHON B nNpeaernax
naptuu. Bropasi nepemMeHHas nameHsietcst ot naptum k naptuu. Npacuyeckoe npeacTaeneHve Takoro Buaa nonpa-
BOK BbIMNISIAUT KaK CEMEACTBO KPUBLIX, A1 KOTOPbIX 3HA4YeHWEe BTOPOW NepeMeHHOM NOCTOSIHHO BAOMb KakoR-TO
KpUBOI, HO OTNNYAETCHA OT OAHOW KPUBOW K Apyroi. B gononHeHne K KpUBbLIM NMOMpPaBOK MOMyT cO3AaBaTbCA
NMoNMHOMUWanbHbIE YpaBHEHUS], COOTBETCTBYIOLLME STUM KPUBLIM, UIM TAabnuubl 6a30BbIX TOYEK 47151 UHTEPMNONALMK
B LlensiX yrpoLleHust npoleaypbl NpUBeAeHUs, BbIMOMHSIEMON B NpoLecce OLEHUBaHWUS pe3ynbTaToB UCMbITaHWUIA
W HeJonyLleHUst HenpaBWbLHOW MHTEpNpeTaLLMKU BU3yaribHbIX KPUBbIX MONPaBoK, TpebyloLmx BU3yasibHOro npo-
YTEHUS.

B Tex cnyyasix, koraa 3agaHHble HopMarsibHbIE YCIIOBUSI OTIIMHAKOTCS OT 06LLENPUHSATLIX HOPManbHBIX YCNO-
BUM (cM. 3.9), Npu HAaNU4YUM KpUBLIX NOMPaBOK, 6a3npyloLLMXcst Ha OBLLENPUHATBLIX HOPMaIbHbIX YCNOBUAX, NO-
npaBoyHble KoaduLumMeHTbl He0BX0aUMO BLIYUCTIATL CriegyloLwmm 06pa3oM:

Cp,
Cpi = ﬁ: (23)
ATOT,i= (ATOT,i,a— ATOT,ib), (24)

rae a — vHAeKC, yKasbiBaloLMiA Ha NonpaBoYHbI KoaddULMEHT ANA NpuseaeHUs OT YCIOBURA, NPU KOTOPbIX
NPOU3BOAUNNUCE U3MEPEHUS], K HOPMArbHbIM YCITOBUSIM;

b— vHaekc, ykasbiBatoLMid Ha MonpaBoYHbIN ko3 ULMEHT ANa NPUBEAEHUA OT 3aaHHbIX YCII0BUIN K HOP-
MasnbHbIM YCNOBUSIM.

MHoraa na3rotoBUTENM NOCTaBNSAOT KpUBbLIE, MOKa3biBaloLWwne OTHOCUTENBHOE 3MeHeHWe nokasaTtens B 3a-
BUCUMOCTU OT BENUYMHBI U3MeEHsItoLLIerocs napameTpa. B Takom cnyvae MynsTuniivkaTMBHbIA NONpaBoYHbIN KO3d-
uumeHT paBeH ob6paTHOWN BeNUUMHE OTHOCUTENBHOTO M3MEHEHUSA NokasaTens, kak nokasaHo Hke Ha npuMepe
ANsa NpuBeAeHUS MOLLIHOCTU:

)
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MpuMeHeHe maTemaTudeckol Moaenu Anst nokasatenei [TY, o6ecneumsaeMoit usrotoutenem MY,
TaKKe AoNycKkaeTcs A4S NPUBEeAEHNS peaynbTaToB UCTIbITaHWA. MaTemaTudeckue MoAENM MOTYT NMPUMEHATLCA
ANA NPUEMOYHBIX UCTILITAHWIA CNOXHBLIX KoHUrypauuii FTY unu Kkorga usMeHsieMble napameTphbl He ABNSIOTCA
He3aBUCUMBIMU.

8.3 Apyrue paboune napameTpbl CUCTEMbI

8.3.1 O6wWwue cBegeHUA

B aaHHoM pazgene byaeTt paccMOTpeHo creaytoLlee:
- 9HepreTuyeckuin banaHc cuctembl (pUCYHOK 4);

- MacCOBGIl pacxof BO3ayxa Ha BXoAe B KOMNPeCccop;
- 9HepreTUyeckuii 6anaHc kamepbl CropaHus;

- TeMnepartypa rasa Ha Bxoge B Typ6uHy.

Oxnagurens,
BO3ayxa

KOHTpOnbHbIA
obbem

N QeaJ Qet3.1 Qy Qug Qct32 /P b 07

, /
MNcTounuk
Tenna
Typbuna
Qa1 Qn Qae Qgs

PucyHok 4 — KoHTponbHbin 06beM ans sHepreTuydeckoro 6anaHca cucrembl

B cBs1311 ¢ ypOBHEM TEXHUYECKOTO pasBUTUS HEKOTOPbLIE MapamMeTpbl BO3MOXHO OnpeAenuTh MNuLLb C NOMO-
b0 AaHHBIX M3rOTOBUTENS U CIOXHbBIX pacyeToB. [ToSTOMy ypaBHEHUS!, MPVBEAEHHBIE HUXE U OTHOCALLUMECS K
ABYM NnocnegHyM napameTpam, Cnyxart pykosogcTeamu. [lonyckaeTcs UCMoNb30BaTh COOTBETCTRYOLME Ge3pas-
MepHbIe MonpaBoYHbIe KpUBkIE.

8.3.2 3HepreTuveckuili 6anaHc cucTembl

OHepreTuyecknii banaHc cUcTeMbl BbIYMCSIETCS Mo hopmyne

Qa1 + Qf4 + Q4 + Qct3.2 + Pb = 'Ds + Qe3 + Qct3.1 + Qr+ QgB + Qae + Qm: (26)
rae Qg = My - hy — 3Heprus noToka Bo3dyxa Ha BXoAe B KoMMpeccop;

Qy = My (Qpp + hyy — hyg) — 3Heprus Tonnvea, NoCTyNatoLLero B kKaMepy CropaHus;

Qua = Myy * hyy — 3Heprus BnpbicKMBaeMbIX Napa/sogbl;

Qeo = Mg o n — 3Heprus noToka oxnakaatoLLero Bo3ayxa Ha BbixoAe U3 oxnaguTens;

Ps=Pgt+ Q+ Q — BbIX0AHas MOLLHOCTL Ha Bany [(TY;

Q3= Mg~ hes — 3Heprus noToka Bosadyxa, oTérpaemoro Ans 06bLEeKToB, HAXOAALLMXCS
BHE KOHTPOIbHOro 06Lema;

Qe = My hgs — 3Heprusi NoToka oxnax/JatoLLero Bo3ayxa Ha BXoAe B 0XNaauTenb;

Q, = (1 = Ny) My (Q) + hy — hg) — Ny4UCTBIE U KOHBEKTUBHBIE NMOTEPY TEMNA;

Qgg = Mgg hgg — 3Heprusi NoToKa, BbIXOAALLEro U3 TYPOUHbI, B BLIXOAHOM CEHEHWUM Abl-
MOBOW TpyObl;
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Qe = Mye'h,, — 3HEPTNA NOTOKA BO3MAYXA, BLIXOAALLErO Yepes YNnoTHeHUs! U/unu HerepMeTUYHOCTM 1 Mo-
KUAaoLLEro KOHTPONbHLIA 06BbEM;
Qn — MexaHu4yeckue noTepu.

8.3.3 MaccoBbIn pacxog Bozayxa Ha BxoAe B KoMnpeccop
MaccoBblii pacxod Mg Ha BbIXoAe W3 Typ6uHb! onpeaenseTcs Kak

Mige = My + My + Mg — M3 — M. 27)
Tennosoi 6anaHc SHEPrUit CUCTEMBI COCTARMAETCS C YHETOM KOHTPOIbHbIX 06beMOB, NpeACTaBNEHHbIX Ha
pucyHkax 1a), 16) unu 2, 4:
Mgy~ Wy + Mgy (Qpo + hyg — ho) + My~ My + M3~z + P =
= Ps+ Mgz - hag + Myg-hag + (1 =Mcc) My (Quo + hig — ho) + Mgg-hgg + Magrhge + Q. (28)

Beoas BbipaxeHue (27) B ypaBHeHUe (28), nony4aloT cneayiollee ypaBHeHue ANs BbIMMCNIEHUA MaccoBOro
pacxofa Bo3yxa Ha BXxoje B KOMNpeccop.

hgs
Mig- N (Qlo"’ hea— hg %)—mwr (hgg —Pwa)— Mgtz - (a3 —he32)+ Me3 - (Mgg —ha3) +
%

m

at hg8 : ha1

+Mge (hyg —hze) —FPs +Pp —Qp
hg8' ha1 ’

(29)

C nomoLLbto ypaBHeHUs (27) MOXKHO onpeaenvTh NOTOK rasos Ha Bbixoae U3 TypOuHbI.

Takke MOXHO UCMONb30BaThL ApYyre MeToasl onpeAeneHUsa pacxoaa Bosyxa Ha BXOAE B KOMNPECccop Unu
noToKa ras Ha Bbixoge 13 TYpOUHbI, HaNPUMEp Ha OCHOBE NPUCOEANHEHHOTO YTUITU3ALIMOHHOTO KOTNA, N3MepeHust
COAEepPXXaHWs KCINopoaa B BLIBOAHONW TPYGe YTUMM3aLMOHHOrO KOTNa Unu rasoBoi TYp6UHLI, HenocpeacTBeHHoe
nsmepeHue pacxoaa Bosayxa B Tpy6ke BeHTypu Ha Bxoge B komnpeccop. BnivsaHue HeonpeaeneHHOCTU pesynb-
TaTa 3aBUCUT OT NPUMEHsIEMOro MeToa.

8.3.4 QHepreTuyeckuit 6anaHc Kamepbl cropaHus (pUcyHok 5)

Oxnagurenb

BO3dyxa
Qez Qeta Qry Qug Q3.2 Py Q,
MeTOYHMK
¢ l Tenna Qg

Qex

KOHTpOnbHbIN
—— Typ6uHa Og'beM

PepykTop

Harpysaka |=

PucyHok 5 — KOHTponbHbI 06beM Ansi aHepreTUYeckoro GarnaHca kamepbl CropaHus
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OHepreTryeckuii 6anaHc kaMmepbl CropaHiis BeIMUCIISIETCA No hopmyne

Qo+ Qp + Qua + Qua2 + Pp + Qo = Quizg + Q, + Qge, (30)

rae Qa3 = (My3— M) * has — 9Heprvsl NoToka Bo3Adyxa Ha BbIxode 13 KoMrpeccopa;

Qy = My (Qyo + hy — hg) — 3Heprusi TONSMBa, NocTynarwLLEero B Kamepy cropaHus;

Qua = Myy - hyy — BHeprusi BNpbIiCKMBaeMbIX Napa/Boabl;

Quzr = Moz Moo — BHeprvsl NoTokKa oXJaXJatoLLEero Bo3ayxa Ha BbIxode U3 oxXiaanTens;

Qo1 = Mz - hyg — BHeprusi MoToKa oXMaX4atoLLEero Bo3ayxa Ha BXxoe B OXnaauTerb;

Q, = (1 = Ng) My (Q + hy — hy) — NyuNCTBIE U KOHBEKTVUBHbLIE MOTEPY TEMNA;

Qg6 = Myshgs — 3Heprusl NoToKa Ha BxoAe B TYPOuHy

MpumeyaHune— Jlyuncrble N KOHBEKTUBHbIE NOTEPU TENa Ans KaMepbl CropaHus (UM CUCTEMbI CropaHus)
NPYHUMAIOTCS PABHBIMU NYHYNUCTBIM U KOHBEKTMBHBIM MOTEPSIM Tenna 4ns BCeW razoTypOuHHON CUCTEMbI.

Bo MHorux 'TY 3anpoeKTupoBaH NOTOK BO3dyXa Ans oxiaxaeHns TYp6uHbl, KOTopbI 0T61paeTcs He TOMbKO
Ha BbIXOde 13 KoMMpeccopa, HO U Ha pasHbIX CTYMNeHsIX B koMnpeccope. YTobkl yIpoCcTUTL yUeT Komnpeccopa,
BBOAST MOHSTUE K3HEPruM NoToKa», 0TOBpaHHOro Ha oxnaxaeHue BosgyXa Nnpy OTHOCUTENIbHOM 3KBUBANIEHTHOM
CHWXXeHUW pacxoaa

Qox = (Myy — meq) “hat, (31)
Feowmp
Meq = hog —hay” (32)
n
Poowp = Ma1-(Mag —hat) = 2Mey; - (M3 —hay ). (33)

i=1

PasHvua B MaccoBoM pacxoge Ha Bxode MeXay peanbHbIM 1 3KBUBANEHTHbIM KOMNPpeccopamMu, Kak OTHO-
LUEHNe, MOXET BbITb onpegenieHa B Buae:

Maq -1

md = meq

(34)

MapameTp MoXeT GbITb NPUPABHEH K HYITHO, ECNIA HE AOMKHbI YYUTLIBATLCA IMHUM OTOOpa U3 KOMNpeccopa.
B cooTBeTCTBUM C ONpeaeneHWem TemnepaTtypbl Ha Bxoge B TypbuHy no ycnosusim UCO (cm. pasgen 3):

- oT60opbl BO3AYXa ANA oxnaxaeHua TypbuHbl criegyet 4o6aBnsTh B KOHTPOSLHbIN 06bem AN onpeaeneHns
Tennosoro 6anaHca kamepbl cropaHus;

- MaccoBbI pacxod ra3os Ha BxoAe B TypbuHy paBeH MaccoBOMY pacxofy Ha BbiXxoae U3 TypouHsbl.

8.3.5 Temnepartypa rasa Ha Bxoge B TypOuHy

8.3.5.1 O6bwuit meToa

B o6wem cnyuae 'Y npoekTupytoTcs Ha 6ase TemnepaTypbl Ha BXxode B Typ6uHy. OgHako npamoe uamepe-
Hue usnyeckol TemnepaTtypel Ha Bxode B TYypOuHy B B0JIbLUIMHCTBE ClyYaeB HEBLIMOMHUMO. Takum o6pasom,
o6LwMil MeToa onpeaeneHunst TeMnepartypsl Ha Bxoae B TypOUHY — onpegeneHne NocpeacTBom pacdeTa Tennoso-
ro 6anaHca.

OnvcaHHbI MeToa obecneuunBaeT adpekTMBHOE 3HaUeHWe TeMnepaTypbl Ha Bxogde B TYpOUHy nepea nonart-
Kamu ctTatopa nepBoii CTyrneHu. 3Ta BenuuuHa sisrisieTest aauabaTtuyeckon paBHOBECHON IKBUBANEHTHOW cpeaHen
TeMnepaTypoii HeoxnaxgaeMoi Typ6uHbI Npy AoMyLLEeHUN, YTo oBLLIMIA MaccoBbIii pacxoq Yepes Komnpeccop,
BKMoYas pacxodbl BO3AyXa Ha oxnaxaeHue 1 yepes ynnoTHEHUSI, CMELLMBAETCSl C MAaCCOBbIM PacXO4oM ra3os
Ha BbIXOAE U3 KamMepbl CropaHusi epes BXOA0M B JIONAaTOUHLIA BeHeL, cTaTopa Nepeoii cTyneHu. B pacyet 6epert-
€51 CBA3b Mexay hmanyeckoin TeMnepaTtypoii Ha Bxoae B TypbuHy (pUcyHOK 6) M pacxooM Bo3ayXa Ha oxnaxae-
Hue TypbuHbl. Peaynsratom siBnsieTcsl TeMnepatypa Ha Bxofe B TypbuHy, koTopyto 6bl UMena Heoxnaxaaemas
TypbuHa ¢ TakuM e AaBNeHWEeM Ha BXoAe U napaMeTpamMu Ha BbIXoAe, ANA TOro UTobbl BblAaThb TaKyHo e MOLL-
HOCTb, UTO U peasibHasi TypbuHa.
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Kamepa Boagyx Ha oxnaxaeHve

CropaHus \ /  Kamepbl CropaHus

Boaayx yreuek
W Ha oxTtaxgeHne
TYPOUHBI

(
(
(

| |\ N

(
(

Psap cTaTtopHbix
nonarok

TYPGUHLI
Psg pabounx
nonartok TypGuHbI

O — TeMneparypa cropaHusi (Temnepatypa dakena);

Mpynna cTynenen
Komnpeccopa

D — TemriepaTypa Ha Bxoge B TypGuHy nepea nepebim psiaom
cratopHbix nonartok (TIT);

— TeMmnepaTypa ropsiyero rasa nepeg paéounmmn nonatkamu nepsomn
cTyneHu Typbunsl (RIT);

A — TemnepaTypa Ha Bxoae B TypGuHy no yCrosusiM HacTosILLEro
craHgapta

PucyHok 6 — Cxema CBsi3n Mexay TemnepaTypoi Ha Bxoge B TypbuHy n pacxoaamm
oxnaxpawero sosgyxa BHyTpu MYy

06U MeTof onpeaeneHns TeMnepaTypbl Ha BxoAe B TypOuHy no coopmyne

Mas - han + Mg - Nee (Qu+ hra = o)
My3 +Mgy

h

g6

(39)

Cnoco6bl onpeaieneHus AnsA TeMnepaTypbl Ha Bxoae B Typ6uHy, ucnonsayemsie nsrotosutensMu IF'TY:

a) My3 = My —Meat — Mescc — TEMMNEPaTypa cropaHus (Temnepatypa dakena);

6) My3 = My —McaT — TeMnepaTypa Ha BXoAe B TYPGUHY Nepea HanpaBnsioLMM annapaTom nepsoil

CTYNeHun Typ6uHbI (TIT);

B) My3 = May —Meat + Mep sty — TEMNEPATYPA ropsiHero rasa nepea paéourmy nonatkamu Nepeoi cTy-

neHu TypbuHbl (RIT);
r) m,s = m,, — TemMnepaTtypa Ha Bxoae B TypbuHy rio ycnosusm ACO.
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[ns onpegenenvst TemnepaTtypbl Ha BXoAe B TypbuHy wucnonb3yoT TennoBol G6anaHc I'TY B uenom
(cM. pucyHoK 4) 1 Kamepbl cropaHusi (CM. pUCYHOK 5).

BbibpaHHas cxema MOXET CIYXUTb TONBKO B kKavecTee Npumepa. [ns Toro 4tobbl cTana BO3MOXHON Npo-
cTasi aganTauus aTux 6anaHcoB K pearnbHOWN KoHUrypauum razoeoi TypbuHbl, cxema coaepXuT XapakTepHble
0c06EHHOCTU B KAYECTBE CUHOHUMOB Sl orpeAeneHHbIX BUAOB 3HEPIM U MacCOBLIX pacxXoAoB, Nepecekato-
LLMX NMOBEPXHOCTL 060/I04KM KOHTPONLHOrO 06BLEMA, HaNPUMeEpP BHELUHWI oxnaauTerb Bo3ayxa (TensioBas sHep-
r1s1), NOSKUMAIOLLMIA KOMIMPECCop oXIaXaatoLLero Bo3ayxa (MexaHu4eckas aHeprusi), oTbop Bo3ayxa Unu BnpbIcK
BoAbl (M3MEHEHWe MacCcoBOro pacxoaa).

Ha nepsom ware TennoBoi 6anaHc I'TY B LenoM UCNonb3ayoT ANg onpeaeneHnsl MaccoBOro pacxofa Ha
BX0Ae B Komrpeccop. Pesynsrar aToro pacyeTta AonycKaeTca NpsAMOo UCNONb30BaTh ANl ypaBHEHUs!, MONy4eHHO-
ro u3 6anaHca kamepbl CropaHusl, KOTopoe BedeT K onpeaeneHunio cpeaHen yaenbHol aHTanbNun Ha BXxoae B
Typ6uHy. Ecnn yyecTb cocTaB rasos ¥ NpUGErHy b K NOMOLLM TabnuL, CBONCTB ra3oB, TO OKOHYATENbHLIM pesysib-
TaToM BygeT 3Ha4YeHWe TemMnepaTypbl Ha Bxoge B Typ6uHy no ycnosuam NCO.

Tak kak Bo MHOrUX ['TY ucnonbaytoT 0TOop Bo3ayxa Ans oXNaxaeHus geTanen TypbuHbl paHblue Beixoaa U3
KoMnpeccopa, To Heobxoaumo ynpolleHue, ecni gaxe aHepreTudeckue banaHcel cnegyet ucnonbsosaTh 6e3
3HaHUS BceX HeobxoauMbIX pacxogoB Bo3ayxa Ha oxnaxaeHue, Hanpumep U3 nusmepeHuin. [ins atow uenu Beo-
AaT my. YT06bl ONpeaenuTh ee, BO3MOXHO criegytolLiee AonyllieHue: komnpeccop 6e3 otbopa Bo3ayxa, HO C TeM
e cambiM NoTpeBbrneHrem MOLLHOCTK, Kak U peallbHbIA KOMNpeccop, MMeeT pacxof BosAyXa Ha BXofe Myq. Kak
onpeaeneHo no ypasHeHuto (34), my npeactasnsaeT coboi OTHOCUTENbHYO Pa3HOCTb MeXdy MacCOBbIM Pacxo-
[AOM BO3Jyxa Ha BXoae B peasbHbli 1 3KBUBaNEHTHbLIA KOMMpeccopsl.

8.3.5.2 KoceHHoe onpegeneHue TeMmnepatyphbl Ha Bxoge B TypbuHy no ycrnosusim UCO

Tennosoit 6anaHc kamepbl CropaHus BLIMUCASIETCS cnedyoLMm obpasom:

(Ma3 = Mgg) = hag + My - (Qu + hyy — Pg) + Myy - Pys + Mo - heg o + Py + (Mg —Meg) - hyy = (36)
= Mo hag + (1 = M) My (Qpo + Mg — hg) + Mg hge,
[ornyckasi, 4To
Myg = Mg, (37)
Mg = Mgy + Mg + Myy — Mgz — Mye. (38)

Beoas BblpaxeHus (37) 1 (38) B (36), MOXHO NMONy4UTb BbIpaXeHWe AN BbIYUCNIEHUs1 TeMnepaTypbl Ha
Bxofe B TypbuHy no ycnosusim UCO:

_ Maq 'ha1 +meq . (haS - ha1 )_meS . haS + Myy - Bya —Mee3 '(haS _hct3.2)+mf4 Mic '(Qlo + hf4_h0)+ Pb (39)

g6 Mgy + Mgy + My g — Mgz —Mge

Temnepartypa Tgg 3aBUCUT OT hyg U COCTABA BbIX/TOMHbIX ra308B.

B obLuem cnydae yaernbHas aHTanbnua Boaayxa v ra3o06pasHbix NPoAyKTOB CropaHisl MOXeT BblTb Bbl-
yncneHa Kak hyHKUWS TeMnepaTypbl U CocTaBa, UCMoNb3ys TabnuyHble AaHHbLIE N0 CBOMCTBAM rasa A1 rasoB ¢
YNUCTLIMU KOMMOHEHTAMU W BOASIHBLIX NAPOB.

Bbi6op AaHHbIX Mo cBoOCTBAM raza nNpoBoauT usrotosuTesbs ['TY noa cBO0 OTBETCTBEHHOCTh, X PEKOMEH-
AyeTca pasmellaTh B KauecTBe CrpaBoYHbIX BMECTE C AaHHbLIMU M0 XapakTepucTUKaM.

9 OdhopmMmneHne oTyeTa NO UCNbLITAHUAM

B oTueTe Mo UcnbITaHWUSIM J0SDKHA GbITh NpeacTaBneHa MHgopmalms, AocTatodHast AN AeMOHCTpaunn ao-
CTWXEHUS BCeX Lenei ucnbltaHuin. TUTYnbHbIA NUCT A0MKeH colepXaTh:

- HOMep oT4YeTa Unu pyrue crpaBoyHble AaHHbLIE;

- AaTy NpoBeAEHWUS UCTIbITaHUS;

- Ha3BaHWe UCNbITaHus;

- MeCTO NpoBeAeHUs UCTIbITaHUS;

- 0603HaveHWe Asuratens u naeHTMdMKaLMOHHbIE AaHHbIE YCTaHOBKM;

- aBTOpa(oB) O0TYETA;

- faTy Bbinycka otyeTa.
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CopgepikaHue AomkHo BKMoYaTh B cebs1 OCHOBHbIE pa3aenbl oTYeTa. Pasgen «3akntoueHre» OOMKeH KpaT-
KO NpeACcTaBUTb Lenb, pesynsTaThl UCTIBITaHWI U 3aKio4eHns] No UcnbiTaHuaMm. MoapoGHbIi 0TYeT AOMKEH BKIHO-
yaTb B cebs cnegytoLyto nHgopmMaumio:

- Lienb UCNbITaHUS, rapaHTUM U 3apaHee yCTaHOBIIEHHbIE COornalleHust;

- crieyuarnbHble CornalleHus, caenaHHbIe OTHOCUTENBHO NBbLIX Cepbe3HbIX OTCTYMIIEHWI OT COrnacoBaH-
HOW MEeTOAVKN UCTILITAHUST;

- nonpasoyHble k0athdMLMEHTDI, UCMOSb3yeMble BCReACTBUE OTKIIOHEHWIA YCIOBUIA UCTILITAHUSI OT 3afaH-
HbIX, €CNK Takue OTKINOHeHUst Habnoaanues;

- feTanbHbI pacyeT CBOWCTB M pacxofoB TOMNNBA, rae aTo TpebyeTcs;

- AeTanbHOe BblMCIIeHWe pe3ynbTaToB UCTIbITAHUIA, MPUBEAEHHbIX K 3a4aHHbIM YCIOBUSAM, €CN YCIOoBUS
UCMbITAHWS OTNIMYANIUCE OT 33[4aHHbIX;

- obcyxaeHne NpoBeAeHHOrO UCTILITAHUS, ero pesyrbTaTbl U 3aKMHYEHUE Mo Hemy;

- UsmepeHue HeonpeaeneHHoCTH, rae aTo TpebyeTcs;

- nto6yto Apyryro MHopMaLMIo, KOTOPYHO AOTOBOPUIUCH BKIOUYUTL B OTYET CTOPOHbI, MPUHUMAatOLLME yyac-
TUe B UCTbITAHUSAX.

MHdbopmauus, KoTopyto AoMycKaeTcsl He BKIIYATb B OTYET, CIU C Hell ke Obln 03HaKoMIeHbI BCe CTOpO-
Hbl, MPUHUMatOLLME YHACTUE B UCTILITAHUSIX:

- pe3ynbTaTbl KaNMBPOBKM U3MePUTENLHOW annapaTyphbl, NonyyYeHHble U3 naboparopui, cepTudunkaumoHHas
[OKyMeHTaUuWs OT U3roToBUTeNe;

- onucaHune obopyaoBaHUs, KOHTPOSLHO-U3MepPUTENBHBLIX NPMBOPOB, X pasMeLLeHUe;

- 3aKno4EeHNe MO OCHOBHBLIM U3MEPEHUSIM U HabroaeHNsIM;

- pesynsTaThl aHanM3oB TOMNMUBA, A 3TO HECYLLECTBEHHO;

- NoAPOGHbIE NPOMEXKYTOUHLIE BbIKIMAAKM BbIYMCIIUTENBHBIX NpoLeayp;

- CTOPOHbI/MEePCOHbI, NPUCYTCTBOBABLUME HA UCTILITAHUSIX.
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MpunoxeHne OA

(cnpaBo4Hoe)

CBefieHUs1 0 COOTBETCTBUM CCbINOYHbIX HaLMOHaINbHbIX
n MexrocynapcTtBeHHbIX CTaHA4APTOB MeXXAayHapoaHbIM CTaHAapTam,
UCNoNbL30BaHHbLIM B KavdecTBe CCbINIOYHbLIX B NpUMeHeHHOM MeXayHapogHOM cTaHgapTe

Tabnuuya QA1

0O603Ha4YeHue CCbINOYHOro
HaLMOHANLHOTO,

MEXroCyjapCTBEHHOro craHaapra

CreneHsb
COOTBETCTBUA

O603HavYeHMe 1 HAMMEHOBAHUE CCbITOYHOTO
MeXOyHapoLHOro ctaHgapTa

FOCT P 8.585—2001

MOD

MOK 60584-1:2013 «Tepmonapel. YacTte 1. Cneundmka-
LMA 1 JOMYCKN ANSA SNeKTPOOABUXYLLEN CUMbI»

MG3K 60584-2:1982 «Tepmonapsl. Yacte 2. Hdonycku»

FOCT P 51069—97

MOD

MCO 3675:1998 «HetTb chipasd n xugkme HedTenpo-
aykTel. JlabopatopHoe onpegeneHve nnotHoctu. Metog ¢
MCMnonb3oBaHWeM apeomMeTpan»

FOCT P 51233—98

MOD

M3K 60751:2008 «TepmMOMETPbI CONPOTUBNEHUA NPOMbILL-
NeHHble NNaTMHOBbIE U TemnepaTypHble SATYUNMKWY

FOCT P 51852—2001
(UCO 3977-1—97)

MOD

MUCO 3977-1:1997 «TypbuHbl razobie. TexHU4eckne ycro-
BUA Ha 3akynky. Yactb 1. O6wee BBegeHne n onpegeneHusi»

FOCT P 52527—2008
(MCO 3977-9—1999)

MOD

MUCO 3977-9:1999 «TypbuHbl razoble. TexHU4ECKMe ycro-
BUA Ha 3akynky. Yacte 9. HaaexHocTb, akcnnyataumoHHas ro-
TOBHOCTb, PEMOHTONPUIroaHOCTL U 6e3onacHOCTb»

roCT 8.361—79

MOD

MNCO 9951:1993 «M3mepeHne NOTOKOB ra3oB B 3aKPbITbIX
kaHanax. TypOuHHbIe nameputenm»

MOCT 8.586.5—2005

NEQ

MCO 5167-1:2003 «M3mepeHne notoka Tekyqen cpegbl ¢
NOMOLLLI0 YCTPOUCTB ANA M3MepeHusa nepenaga AaBneHus,
NOMELLEHHBIX B 3anofnHeHHble Tpy6onpoBoabl KPYrnoro ceve-
Hus. YacTtb 1. O6wme npuHuMnbl n TpeboBaHun»

MNCO 5167-2:2003 «M3mepeHne notoka Tekyqen cpegbl C
NOMOLLBI0 YCTPOUCTB ANA M3MepeHua nepenaga AaBneHus,
NOMELLEHHBIX B 3anonHeHHble Tpy6onpoBoabl KPYrnoro ceue-
Hus. Yactb 2. nadparmbi»

MCO 5167-3:2003 «M3mepeHne notoka Tekydel cpenbl C
NOMOLLBI0 YCTPOUCTB ANl M3MEPEHWA nepenaga AaBleHus,
NOMELLEHHbIX B 3anonHeHHble Tpy6onpoBoAbl KPYInoro ceue-
Hus. Yacte 3. Conna v BcTaBku BeHTypu»

NCO 5167-4:2003 «M3mepeHune notoka Tekydel cpeabl C
NOMOLLBI0 YCTPOUCTB ANl M3MEpPEeHUsl nepenaga AaBleHus,
NOMELLEHHbIX B 3anonHeHHble Tpy6onpoBoabl KPYInoro ceue-
Hus. YacTtb 4. Tpybku BeHtypuy

NCO 5168:2005 «M3mepeHne notoka Tekyyei cpegpbl. Me-
TOAbLI OUEHKU HeonpeaeneHHOCTeNny

MoCT 13379—82

MOD

NCO 6975:1997 «Ma3 npupoaHbIiA. PacwmpeHHbIn aHanma.
MeTtop rasoBoii xpomaTorpachumny

44




FOCTP 55798—2013

OkonyaHue mabnuyst [A.1

OGosHaueHne coblnoyHoro CreneHb O603HAYEHUE U HAUMEHOBAHNE CCbINIOYHOTO
HALIMOHANLHOTO, COOTBETCTBUA MeXAyHapoaHoOro craHaapra
MEXrocylapcTBEHHOro cTaHaapTa

[OCT 30319.2—96 MOD NCO 12213-2:2006 «la3 npupogHbii. Pacuet koaccuum-
eHTa cxkatms. Yacte 2. PacdeT Ha OCHOBE aHann3a mMonspHo-
ro cocraBay

MOCT 31369—2008 MOD NCO 6976:1995 «Ma3 npupogHbii. Pacuer TennoTBOpHON

(NCO 6976:1995) CNOCOBHOCTH, MITOTHOCTN, OTHOCUTENBHOWN NNOTHOCTN N UHAEK-
ca Bo66e ansi cmecn»

OCT 31370—2008 MOD NCO 10715:1997 «la3s npupogHei. Pykoeoaswme ykasa-

(NCO 10715:1997) HUA No oT6opy Npob»

MCT 31371.1—2008 MOD MCO 6974-1:2012 «la3 npupogHbii. Onpeaenenne co-

(MCO 6974-1:2000) CcTaBa C 3afjaHHOW MOrPEeWHOCTbI0 METOAOM Fa30BON XpoOMa-
Torpacdum n norpelwHocTn metoga. Yacte 1. Obwume pykoBoas-
LiMe ykasaHusi U pacyeT CoCTaBay

MOCT 31371.2—2008 MOD NCO 6974-2:2012 «la3 npupogHbii. Onpeaenenne co-

(NCO 6974-2:2001) CcTaBa C 3aJaHHOW MOrPelHOCTbI0 METOAOM ra3oBoOW Xpoma-
Torpachum 1 norpewHocT metoga. YacTe 2. PacyeTtbl norpew-
HOCTM»

OCT 31371.3—2008 MOD MCO 6974-3:2000 «a3 npupoaHbii. Onpeagenenne co-

(MNCO 6974-3:2000) cTaBa C 3aaHHOWN MOrpeLlHOCTbI0 METOAOM ra3soBON Xpoma-
Torpadhmm Yacte 3. OnpegeneHne Bogopoga, renusl, KUcrno-
poaa, asoTa, yrnekucnoro rasa u yrneesogopoaos ao Cg, uc-
nonb3ysl ABe xpomaTorpacuy4eckme KOMoHKW»

MOCT 31371.4—2008 MOD NCO 6974-4:2000 «Ma3 npupoaHbii. OnpeaeneHne co-

(NCO 6974-4:2000) cTaBa C 3aaHHOW MOFPeWwHOCTbI0 METOAOM Fa30BOW Xpoma-
Torpacdum. Yacte 4. MeTton onpeaieneHus a3ora, yriekucrnoro
rasa u yrnesogopogos ot C; no Cg n Cg, Ans nabopatopHom n
NPOMBILLNEHHON W3MEPUTENBHON CUCTEMbI, UCMONb3YIOLEN
OBEe KOINOHKU»

MOCT 31371.5—2008 MOD NCO 6974-5:2000 «lMa3s npupoaHbii. OnpeaeneHne co-

(NCO 6974-5:2000) cTaBa € 3aaHHOW NOTPEeWwHOCTbI0 METOAOM Fa30BOW Xpoma-
Torpacdum. Yacte 5. Metog onpeaeneHusi asorta, yriekucrnoro
rasa u ymesogopogos ot C4 ao Cs u Cg, Ana nabopaTtopHoro
M MPOMBILLNEHHOIO NPUMEHEHUs], UCTIONb3Yysl TPU KOMOHKN»

MOCT 31371.6—2008 MOD MNCO 6974-6:2002 «lMa3 npupoaHbii. OnpegenexHne co-

(NCO 6974-6:2002) CTaBa C 3aaHHOWN NOrPeLHOCTLI0 METOAOM ra3oBOW XpoMa-
Torpacmm. Yacte 6. OnpeagenenHne cogepxaHua Boaopoaa,
renvs, KUCNopoaa, asoTa, YINekucroro rasa v yrneeogoponos
(C1 — Cg) ¢ ncnonb3oBaHMeM Tpex KanumnnsipHbIX KONMOHOK»

MpumeuaHne — B HacTosweln Tabnuue ncnonb3oBaHbl cnegylowme ycroBHble 0603HaYeHns cTeneHn
COOTBETCTBUSI CTAHAAPTOB:

- MOD — mogmnduumpoBaHHble cTaHOapThI;
- NEQ — HeskBMBaneHTHble CTaHOAPTHI.
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Bu6nuorpadua

[1] PMI 29—2013 locydapcmeeHHas cucmema obecriedeHusi eQuHemsa usmepeHutl. Memponoaus. OcHoaHble
mepMUHbI U orpedeneHusi

YK 621.438.001.4:006.354 MKC 27.040 E23 OKI 31 1120

KntoueBkle criosa: FaSOTyp6VIHHaF| yCTaHOBKa, MEeTOAbl UCMbITaHWA, npuemMmoYyHble NCMNbITaHNA

Penaktop . B. 3omosa
TexHuueckuin pegaktop B. H. lNpycakosa
Koppektop C. B. CmupHosa
KomnblotepHasi Bepctka 7. @. Kyaneyosoli

Cpavo B Habop 12.02.2015. TMognmcano B nevats 10.04.2015. dopmar 60x84"'5. Bymara odcetHas. [aprutypa Apuan.
MevaTe odceTHan. Yen. ned. n. 5,58. Yu.-u3g. n. 4,90. Tupax 36 ak3. 3ak. 307.
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