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Mpeagucnosue

Llenu, OCHOBHblE NMPUHLMMBLI U OCHOBHOWM MOPSAAOK NpOBefeHus paboT N0 MEXroCyAapCTBEHHON CTaH-
aaptusayuu ycraHoenenol FTOCT 1.0—2015 «MexrocyaapcrseHHaa cucrema craHgaptusaumu. OCHOBHbIE
nonoxeHusa» u NOCT 1.2—2015 «CtaHaapTbl MEXTOCYAapCTBEHHbIE, NPaBMNa N peKoMeHAaLUnmn No MeXrocy-
AapCcTBEHHON cTanaapru3auuu. Npasuna pa3paboTku, NPUHATUA, OOHOBNEHUA N OTMEHbI»

CeeaeHun o ctaHpapre

1 NOArOTOBJIEH O6LiecTBOM C OrpaHMYEHHON OTBETCTBEHHOCTLIO «KBT» (OO0 «KBT») u Hekom-
Mep4Yeckum napTHepcTBOM «HaumoHanbHas accoumaums sBogopoaHon aHepretukuy» (HMN «HABO»), Ha ocHoBe
CcoBCTBEHHOrO NepeBo/ia Ha PYCCKUN A3bIK aHMNOS3bIYHON BEPCUM YKa3aHHOro B NyHKTe 5 craHaapra

2 BHECEH TexHuueckum kommuteTom no ctaHgaptusauum TK 029 «BogopogHbie TEXHONOrMny

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM NO CTaHAApTM3aLuu, METPONorum U ceptudunkanum (npo-
TOKON OT 25 okTAOPs 2016 1. Ne 92-M)

3a npuHATUE NPOronocoBanm:
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BBeaeHue

MexxayHapogHasa opraHmsauua no craHgaptusaummn (MCO) aBnaeTca BCEMUpPHOW heaepaumen Komure-
TOB MO HauUWOHanbHbIM CTaHaapTaMm (KOMUTETbI — 4neHbl NCO). MoarotoBka MexayHapoaHbIX CTaH4apToB
BbIMOJIHAETCA TEXHUYECKUMU komuteTamu MCO. Kaxkablili KOMUTET-UNEH OTBEYaeT 3a obnacTb, koTopas eMy
nopydeHa. MNpaBuTeNbLCTBEHHbIE U HENPABUTENLCTBEHHbIE, MEXAYHAPOAHbIE OpraHu3aumMm nNpu B3amuMoaen-
ctBumn ¢ MMCO Takke npuHUMAlOT yyactue B aaHHon paborte. MCO TecHo coTpyaHuyaet ¢ MexayHapoaHo
anekTpoTexHmyeckon kommccuen (MIK) no Bcem Bonpocam craHaapTM3auun B ANeKTPOTEXHUKE.

MexxayHapoaHbii ctaHgapt MCO 16110-2:2010 paspabotaH TexHM4eCkuM KOMUTETOM «BoaopoaHble
TexHonornn» MexayHapoaHow opraHusauumn no craHgaptusaymm MCO/TK197. OH COCTOUT M3 crneayowmx
yacrel nog obLuM Ha3BaHMeM: BoaopoaHble reHepaTopsl Ha OCHOBE TEXHONOTUI nepepaboTkM TOMnMBA:

-yactb 1. besonacHoCTb;

- yacTb 2. MeToabl uaMepeHus pabounx xapakTepUCTUK.

Hacroawwit ctaHgapTt cogep)XmT onMcaHue METOAO0B M3MEPEHUS U JOKYMEHTUPOBAHMA XapaKkTepUCTUK
CTaLUMOHAPHbLIX BOAOPOAHBIX TEHEPATOPOB ANsl ObITOBbIX, KOMMEPYECKUX U MPOMbILUINEHHbIX LiENei.
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M E X T T OGCVYAAPGCTUBETHHB H C TAHAAPT

FEHEPATOPbI BOOOPOAHBLIE HA OCHOBE TEXHONOMY NMEPEPABOTKN TOMNUBA
YacTtb 2

MeToabl u3mMepeHusa pabounx XxapakTepucTmK

Hydrogen generators using fuel processing technologies. Part 2. Test methods for performance

Data BBeaeHua —2017—09—01

1 O6nacTb NnpuMeHeHuA

Hacrosawwit ctTaHgapT onpeaensieT TexHudeckue TpeboBaHus K METoaaM U3MepeHust pabounx xapakre-
PUCTUK BOAOPOAHbLIX FEHEPATOPOB NPOU3BOAUTENBLHOCTLIO MeHee 400 m3/u npu 0 °C 1 101,325 kMa (nanee —
BOJIOPOAHbIE rEHepaTopbl), NPeobpasyoLmx TONAUBO B BOAOPOACOAEPKALLMIA ra3, COCTaB M CBOWCTBA KOTO-
pOro NPUroAHbl AN yCTPONCTB, MCNONb3YIOLMX BOAOPOA B SHEPrOyCTaHOBKaX, CUCTEMAX KOMMPUMUPOBAHUSA,
XpaHeHUA U TPaHCNOPTUPOBAHUS BOAOPOAA.

2 HopMaTuBHbIe CCbIITKU

B HacTosiLLeM CTaHaapTe MCMOMb30BaHbI HOPMATUBHBIE CCbISNIKU HA MEXAYHAPOAHbIE CTaHAAPTLI. [ns He-
AaTUPOBaHHbIX CCbINOK UCNOMb3YeTCA NOCneaHee u3aaHue 4oKyMeHTa (BKMoYas BCe M3MEHEHUa U NonNpasku).

ISO 3744, Acoustics — Determination of sound power levels and sound energy levels of noise sources
using sound pressure — Engineering methods for an essentially free field over a reflecting plane (Akycruka.
OnpeaeneHue ypoBHEN 3BYKOBON MOLLHOCTW U YPOBHEN 3BYKOBON 9HEPrMU UCTOYHUKOB LLIYMA C UCNONb30Ba-
HWEM 3BYKOBOTO [1aBMNEeHUsi. TEXHMYECKUE METO/ibl B YCIOBUSAX CBODOAHOIO 3BYKOBOTO MOMNS HAA OTpaXatoLen
NOBEPXHOCTbIO)

ISO 4677 (all parts), Atmospheres for conditioning and testing — Determination of relative humidity (la-
30Bble cpeabl AN NpeABapUTENbHON NOATOTOBKM U MPOBEAEHUsI UCMbITAHMIA. OnpeaeneHne OTHOCUTENbHON
BMNA>XXHOCTH)

ISO 5167 (all parts), Measurement of fluid flow by means of pressure differential devices inserted in
circular cross-section conduits running full (M3mepeHne noToka TeKyyei cpefbl C NOMOLLLIO YCTPOMCTB AN
M3MepeHus nepenaga AaBneHus, NOMELLEHHbIX B 3aM0SIHEHHbIE TPYOONPOBOAbI KPYINOro Ce4eHus)

ISO 6060, Water quality — Determination of the chemical oxygen demand (KauectBo Boabl. Onpeaene-
HWEe XUMHNYECKOW NOTPEBHOCTU B KUCIOPOAE)

ISO 6326 (all parts), Natural gas — Determination of sulfur compounds (a3 npupoaHbiii. OnpeageneHue
CoAEPXXaHUA CEPHUCTLIX COEAUHEHUIA)

ISO 6974 (all parts), Natural gas — Determination of composition with defined uncertainty by gas
chromatography (a3 npupoaHblii. Onpeaenexue cocraBa METOA0M ra3oBON XpoMarorpacdoum u NOrpeLlHoCTH
MeToAa)

ISO 6975, Natural gas — Extended analysis — Gas-chromatographic method (a3 npupoaHbin. Pac-
LMpPEHHbIN aHanu3. MeTtoa razosomn xpomarorpacum)

ISO 7934, Stationary source emissions; determination of the mass concentration of sulfur dioxide;
hydrogen peroxide/barium perchlorate/thorin method (Otxoabl razoo6pasHbie nNpombiWneHHble. Onpeaene-

UspaHune odpuumanbHoe
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HWe BECOBOM KOHLEHTpaLun auokcuaa cepbl. Metoa ¢ npuMeHeHueM nepekucu BOAOPOAA, nepxrnopara ba-
pus unu TOpuHa)

ISO 9096, Stationary source emissions — Manual determination of mass concentration of particulate
matter (BblGpoCbl CTaLMOHAPHLIX UCTOYHMKOB. OnpeaeneHne pyvyHbIM METOAOM MaCCOBOM KOHLUEHTpauuu
TBEpAbIX 4acTULL)

ISO 10101 (all parts), Natural gas — Determination of water by the Karl Fischer method (a3 npupoa-
HbIli. OnpeaenexHue cogepxaHusa soabl Metoaom Kapna-duiuepa)

ISO 10523, Water quality — Determination of pH (Kauectso Boabl. OnpeaeneHue pH)

ISO 10707, Water quality — Evaluation in an aqueous medium of the «ultimate» aerobic biodegradability
of organic compounds — Method by analysis of biochemical oxygen demand (closed bottle test) (Kauectso
BoAbl. OLEHKAa CNOCODHOCTU OPraHUYECKUX COEAUHEHUN K KKOHEYHOMY» a9poBGHOMY Buonormyeckomy pasno-
JKEHUIO B BOAHOW cpeae. MeToa aHanusa 6uoxumu4eckoin notpebHOCTM B KUCNopoze (UCMbITaHUe B 3aKPbITOW
CKIISIHKE))

ISO 11042 (all parts), Gas turbines — Exhaust gas emission (YcraHoBku ra3oTypOuHHbie. BbiGpochl
oTpaboTaBLUMX ra3os)

ISO 11541, Natural gas — Determination of water content at high pressure (a3 npupogHbivi. Onpeae-
neHue copepXxaHua BoAbl NPU BbICOKOM AaBNEHNN)

ISO 11564, Stationary source emissions — Determination of the mass concentration of nitrogen
oxides — Naphthylethylenediamine photometric method (Ucto4Hukn BLIGPOCOB cTauuoHapHble. Onpeaene-
HWE MACCOBOI KOHLUEHTpaLuKU OKUCNOB a3oTa. POTOMETPUYECKUI METOA C NPUMEHEHUEM HATUNITUNEHAM-
aMmuHa)

ISO 14687-1, Hydrogen fuel — Product specification — Part 1: All applications except proton exchange
membrane (PEM) fuel cell for road vehicles (Tonnueo BoaopoaHoe. TexHUYECKue YCrOoBWUA HA NPOAYKT.
YacTb 1. Bce cnyyan npuMeHeHus, KpOMe TOMSIMBHBIX 3NEMEHTOB C NPOTOHHOOOMEHHOW MeMBpaHou aAns ao-
PO>XXHbIX TPAHCMOPTHLIX CPEACTB)

ISO 14687-2, Hydrogen fuel — Product specification — Part 2: Proton exchange membrane (PEM) fuel
cell applications for road vehicles (Tonnmeo BogopogHoe. TexHUUYeckne ycnoBmnsa Ha NPoaykT. YacTtb 2. Tonnue-
Hbl€ 3MEMEHTbI C NPOTOHHOOOMEHHON MeMBPaHOI AN AOPOXHBIX TPAHCNOPTHLIX CPECTB)

ISO 16622, Meteorology — Sonic anemometers/thermometers — Acceptance test methods for mean
wind measurements (Meteoponorusi. AKyCTU4eCkue aHeMOMETPbI U TEPMOMETPbI. MeToAbl NPUEMOYHBIX UC-
NbiTaHWA 4Ns Pe3ynbTaToB U3MEPEHUI CPeaHUX XapakTepUCTUK BETPOB)

IEC 61010-1, Safety requirements for electrical equipment for measurement, control, and laboratory
use — Part 1: General requirements. Interpretation sheet 1 (TpeGoaHus k 6e3onacHocTu anekTpoobopyaoBa-
HWUA ANA NPOBEASHUS U3MEPEHWIA, YIPABNEeHUsA U NabopaTopHOro ncnonb3oBaHus. Yacrs 1. Obwme Tpebosa-
HUA. MIHTepnpeTaumMoHHbI nncT 1)

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications (SnekTpoakycruka. U3-
MepuUTENMu YPOBHSA 3Byka. YacTb 1. TexHuueckne TpeboBaHus)

3 TepmuHbI, onpegeneHnsa u o6o03HavYeHusA

3.1 TepMuHbI U onpepeneHus

B HacTosiLeM cTaHgapTe NPUMEHEHbI CreayoLme TePMUHbI C COOTBETCTBYIOLLMMK ONpeaeneHUsaMU:
3.1.1 ypoBeHb akycTuyeckoro wyma (audible noise level): YposeHb 3ByKOBOro AaBneHUs, U3MEPEH-
HbI HA OMpPEeAeneHHOM PaccToAHUM OT BOAOPOAHOrO reHeparopa.

MpuMeyaHUne — YpoBeHb aKyCTMHECKOro LUyMa BbipaxaeTcs B Aeumnbenax (ABA) n nsmepseTcs B COOTBET-
CTBWM C HACTOALLMM CTaHAapToOM.

3.1.2 ypoBeHb (hoHoBOro wyma (background noise level): YpoBeHb 3ByKOBOIo faBneHus LUyMa okpy-
XarLen cpelbl B TOYKE U3MEPEHMSA MOLLHOCTH.

3.1.3 xonogHoe cocToaHue (cold state): CocTroaHne BOAOPOAHOIO reHeparopa npu Temneparype okpy-
»arowemn cpeabl U OTCYTCTBMU 3HAYUTENBHON NOAAYM TONNMBA UMW NOABOAUMON MOLLHOCTHU.

3.1.4 orBoaumas Bopa (discharge water): Boga, cnuBaemas M3 nonocrei BOAOPOAHOIO reHepaTopa.
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MpumevyaHune —OTBOAgUMANA BOfA He SIBNSIETCA YaCTbIO CUCTEMBI PeKynepavuum Ternna, NnockorbKy obpasoBaHa
CTOMHBIMU BOAAMW U TEXHOMOMMYECKUM KOHAEHCaTOM (CM. PUCYHOK 1).

3.1.5 Bogopoanniii reHeparop (hydro gen generator): Cuctema, npeo6pasyiowas TonmMBo B BOAO-
poacoaepaLwmn ras.

MpumMmevyaHune — BopopoaHblili reHepaTop MOXET cojepxXaTb crneayowue NoACUCTEMLI, CBA3AHHbIE C nepe-
paboTkoi TonNMBa, KOHTpPoneM paboyeil cpefibl, TeMnepaTypHbLIM KOHTporneM U Ap. (cM. ISO 16110-1).

3.1.6 Touka npucoeauHenun (interface point): KoHTponbHaa To4ka BOAOPOAHOrO reHeparopa, Yepes
KOTOPYIO OCYLLIECTBNSIETCA BMYCK UMW BbINYCK BELLECTB U/UIKU SHEPTUM.

3.1.7 Bo3BpaTHbIN ra3, ocTaro4yHbIM ra3s (return gas, tail gas): Bogopoacoaepxawumii ras, KOTopbin
BO3BpALLAETCA B BOAOPOAHbIN reHepaTop U UCMOSb3yeTCH B Ka4ecTse Tonnmea, eCnu B BOAOPOAHOM reHepa-
TOpe UCNONb3YETCA JHEeprusi YacTu reHepupyemMoro UM BoAopoaa.

NMpumevyaHue — BosBpaTHblif ras 0ObLIMHO COAEPKUT BOAOPOA, AWUOKCMA YrriepoAa, BoAsHOW nap W
YrneBogaopoabl.

3.1.8 pexxum oxuaanua (standby state): CocrosiHue, npu KOTOPOM BOAOPOAHRINA reHeparop obnaaaer
paGoueii TemnepaTypoli U MOXeET ObICTPO NEPEKIICUUTLCA B paboumnii pexkum reHepupoBaHus Bogopoaa (Cm.
PUCYHOK 2, 3NEMEHT 2).

3.1.9 Bpemsa nycka (start-up time): MHTepBan BpeMeHu Mexay MOMEHTOM XONOAHOro 3anycka u noaa-
yeli ra3oo06pasHoro BOAOPOAAa C HOMUHANbBHBLIM AABNEHUEM (CM. PUCYHOK 2, aneMeHT 1-3).

3.1.10 c6pacbiBaemoe Tenno (waste heat): Tennosas aHeprus, BbigeneHHas 6e3 nocneayiowlen pe-
Kynepauumn.

3.2 YcnoBHble 0003HaYeHUNA

YcnoBHble 0603HaYeHUst U UX ONUCAHMSA AaHbl B NPUNOXEHUMU A.

4 YcnoBusi UCNbLITaHUN

Yncno noacucTeM B BOAOPOAHLIX reHepaTopax onpeaensierca 0co6eHHOCTAMM NpoLIeccoB npeobpaso-
BaHMSA SHEPruu, CBA3aHHLIMU C 06NAacTbio NPUMEHEHNS reHepaTopa. [ns OLEeHKU NapameTpoB BOAOPOAHOMO
reHeparopa MOXHO NMPeanoXuTb OGLLYIO CXEMY, MOKA3aHHYIO Ha pUCYHKe 1, a TaKkKe onpeaenuTb rpaHuub
CHUCTEMBI.

[na onpeaeneHus ycrnosui UCMbITaHMIA BOAOPOAHLIX FEHEPATOPOB HEOGXOAUMO YYeCTb cneayioLue
YCIOBUA:

- BCE NOACUCTEMBI PeKynepaLni SHeprum 4OMKHbI HAXOAUTLCA B IPAHMLIAX CUCTEMBI;

- pacyeT TennoTBOPHOM CnocoGHOCTM NogaBaeMoro TONAMea (Hanpumep, NPUPOAHOrO rasa, nponaxa u
T. [I.) IOMKEH YYUTLIBATL COCTOSIHME NOAABAEMOro TONMUBA HA rpaHuLLe BOJOPOAHOrO reHepaTopa;

- pacyeT TennoTBOPHON CNOCOGHOCTM BOAOPOACOAEPIKALLENO ra3a A0HKEH YYUTbIBATL COCTOSIHUE raso-
BOTO MOTOKA Ha rpaHuLie BOAOPOAHOTO reHepaTopa;

- MexaHU4ecKue cucTeMsl, HeobXxoanMble Ans paboTbl BOAOPOAHOIO reHepaTopa (Hanpumep, BEHTUMS-
TOPbI, MUKPOTYPOWHBI, PACLUMPUTENW UM KOMNPECCOPbI), AOIDKHbI YUUTLIBATLCA B MPOLIECCE UCTbITAHUN, NPsi-
MO€ M3MepeHne XapakTepUCTUK TaKMX MEXaHUYECKMX CUCTEM B npeaenax 06nacTu ucnbiTaHuii He TpebyeTcs
(ux BO3aencTeme HeobxoauMo y4UTLIBaTL NPU paGoTe BOAOPOAHLIX TEHEPATOPOB), ECAN MEXaHUYECKas MOLL-
HOCTb 1 SHeprusi (Hanpumep, CBA3aHHbLIE C BaroM) NEPECEKaloT rpaHuLly UCMbITYEMON CUCTEMBI, TPeByloTcs
[ONOMHUTENbHBIE U3MEPEHUS U BbIYUCTIEHNUS.

MpumevyaHue — B HacTosilleM cTaHhapTe He yuuTbiBaeTcs NOABOLUMAS WNU OThaBaeMas MexaHudeckas
SHEPrUs UMK MOLLHOCTb (HanpuMep, Bana).
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1 MpaHuLa BoJopOAHOTO reHepaTopa, OXBaTbiBatowas NoACUCTEMbI M UHTEpdeiic, onpeaenseTcs KOHUENTYanbHo UK yHKLMOHANBLHO

2 Bxogbl. 3 BbixoAbl.

2.1 BogsHol nap (B criyyae nogayu U3BHe). 3.1 CTouHble BoAbI.

2.2 Boga. 3.2 BbIxnionHow ras.

2.3 XumMukatbl. 3.3 BeHTUNAUMOHHBLIE BO3AYXOBOABI.
2.4 Bosgyx/okucnuTens. 3.4 Pekynepauusa Tenna.

2.5 Tonnueo. 3.5 TexHonorumyeckuit KOHAEHcaT.
2.6 MpoZyBOYHBIl ras. 3.6 Teepable oTX0AbI.

2.7 XnapareHT. 3.7 Boaopoa.

2.8 TexHomnorun4eckuii ras. 3.8 XnapareHr.

2.9 BBOJ 9NeKTPUYeCKON SHEPruu. 3.9 BbITAXHAA BEHTUNALUMA.

2.10 ATMocdepHbIiA BO3gyX. 3.10 Wym.

3.11 C6pacniBaemoe Tenno.
4 TMoacucTteMbl (KOHDUrypaLun 3aBUCAT OT TUMNa TOMMMBA, TOMMMBHOMO ANeMeHTa U CUCTEMbI).
4.1 O6paboTka Bobl U reHepauunsa napa.
4.2 Cuctema o6paboTku Bo3ayxa/oKucnuTens.
4.3 Cxatue n o6paboTka UCXOAHbLIX peareHToB.
4.4 Cuctema nepepaboTku Tonnmsea.
4.5 OuuncTka Bogopoaa (Heo65a3aTenbHbIA AMEeMEHT).
4.6 WUsmMepeHue pacxofa v aHanus Boopoja.
4.7 TexHonornyeckue noacCUCTeMbI (XriagareHT, NpoAyBOYHbIN ras, AnekTponuTaHe U T. 4.).
4.8 BeHTUNALMOHHaA cuctema.
————p TOYKM NPUCOEAUHEHNA HA UCCTIENYEMON rPaHuLIE ANA pacyeTHbLIX AaHHbIX.

n punMmedvaHne — I'Ionaqa TOonmnMBa OCyLLECTBIIAETCA C YY4ETOM OCTaTOYHOro rasa.

PucyHok 1 — Cxema TMMNoBOro BOJ0pOAHOro reHepaTopa

5 Meroauka usmepeHun

5.1 OOwume ceegeHus

N3mepuTenbHasa annaparypa u MeToAbl U3MepPEeHUin AOMKHbLI COOTBETCTBOBATL MEX(AYHAPOAHbLIM CTaH-
Aapram. HeonpeaeneHHOCTb M3MepeHui BbIOpaHHOW annapatypbl U METOAOB AOMKHA COrNMacoBbIBaTLCA C

4
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npouefypoi aHanu3a HeonpeaeneHHoCTH, ykasaHHow B 6.4. B otgenbHbix cnyvasx HE0OOX0AMMO MCMNOMb30-
BaTb BHELIHEEe oGopy,qosaHme C COOTBETCTBYOLLNMUN TEXHNYECKUMU XapaKTePUCTUKaMMN.

5.2 Pabo4ue napameTpbl

5.2.1 SneKTpuyeckas MOLWHOCTb

OnNeKTpM4YecKyo MOLLHOCTb, NOABOAMMYIO K BOLOPOAHOMY reHepatopy, (HanpsbkeHue, TOK U Ap.), Heob-
XOAUMO U3MEPSATHL B COOTBETCTBUM C TpeGoraHusamu IEC 61010-1.

5.2.2 XapaKkrepucTUKU TeKy4Yeln cpeabl Ha BXoAe U Bbixoae

5.2.2.1 O6Lwwume cBeaeHus

CocraB, TENNOTBOPHAA CNOCOBGHOCTL (TONLKO ANsi TONMMBA), TEMNepaTypa, AaBleHNe U CKOPOCTb NOTO-
Ka TEeKYYMX cpej Ha BXoAe U BbIxode reHeparopa AOSMKHbI ONpeaensaTbCsl B COOTBETCTBUM € 5.2.2.2 —5.2.2.6.

Ecnu oTknoHeHue nioboro aMepeHHOro 3Ha4eHus npesbiwaer + 2 %, HeobXxoAuMO U3MepUTL amnnu-
TYAY M YacTOTy OTKIIOHEHUS C MOCNEAYIOLLMM 3aHECEHMEM U3MEPEHHBIX AAHHBLIX B OTYET O pesynbrarax uc-
NbITAHUA.

5.2.2.2 CocraB TeKy4ux cpeg

Heobxoaumo onpeaensTb U U3MEPSATbL KOMMNOHEHTHBIN COCTaB KaXKAOoW TeKyyel cpeabl HA BXOAE U Bbl-
xoae. Metoamka M3MepeHusa JoSHkHa NPUMEHATLCA C YY4ETOM XMMWUYECKOro COCTaBa UCCNeayeMon TeKy4en
cpeabl. Ecnu coctas v napaMeTpel TEKYUMX Cpefl He CYLUECTBEHHO BNUSIOT HA onpeAeneHue napaMmeTpos
paboTocnocobHOCTM reHepaTopa, NPSIMOE U3MepeHUe COCTaBa TEKYUMX Cpell MOXKET HE COOTBETCTBOBAThL Tpe-
6GoBaHUAM HaCTOSALLEro craHaapTa.

Ecnu B ka4ecTBe OKUCNUTENS UCNONb3YETCA aTMOCMEPHBLIN BO3AYX, IOCTATOMHO U3MEPUTL CTENEHb ero
BNa>KHOCTM.

CocTaB NpUPOAHOro rasa cneayetr U3amMepaTb C NOMOLLbIO METOAOB, KOTOpbIE OnucaHbl B 1SO 6974 u
ISO 6975.

CocraB coeauHeHunii cepobl (B TOM YUCne apomMaTUYECKUX BELLECTB) B MPUPOAHOM rase cneayer nsme-
PSTb C NOMOLLIbIO METOAOB, KOTOPbLIE onucaHbl B ISO 6326.

KoHUeHTpaumio napos BOALI B MPUPOAHOM rase cneayet u3mepsTb C NOMOLLLIO METOOB, KOTOPbIE ONU-
caHbl B ISO 10101 1 ISO 11541.

KoHueHTpauuo Bogopoga criegyet onpegenatb no ISO 14687-1 unu ISO 14687-2 ¢ yyeTom 0COGEH-
HOCTEN UX NPUMEHEHUA.

CocraB Apyrux Teky4umnx cpej creayet onpeaensars B COOTBETCTBUU C TPEOOBAHMAMM COOTBETCTBYIOLLIMX
HauMOHAanbHbLIX U MEXAYHapOAHbIX CTAHAAPTOB.

5.2.2.3 TennoTBOpHas CNOCOOHOCTbL

TennoTBOPHYIO CMOCOBHOCTb TEKYUMX CPEA Ha BXOJE U BbiXOAE CrieayeT U3MEPSITb TONbKO ANt TOPIOYMX
BELLECTB. TENNOTBOPHYIO CNOCOBHOCTb HEOOXOAUMO PacCUUTLIBATL C MOMOLLLIO KanopuUMETPUYECKUX METO-
[0B UM HA OCHOBE COCTaBa CMeCH B COOTBETCTBUM C pasaernom 8. HeobxoanmMo OLeHUTL TOYHOCTb U rPaHuLbl
NMPUMEHNUMOCTN METOAUKKU OonpeJeneHnsa cocrasa, a Takke ee BIIUsiHUE Ha aHanus Heonpe,qeneHHOCTeﬁ B
cooTBeTcTBUU C 6.4. [MpeaBaputensHO NPOAHaNM3npPOBaHHbIN TONSIMBHLIA a3 MOXHO 3aMEHUTbL Ha Tapupo-
BaHHYIO ra3oByto Npoby Npu yCrnoBuU, YTO HEONPEAENEHHOCTb aHanM3Mpyemoro ra3a Ccornacyercs ¢ norpetu-
HOCTbIO, HEOOXOAUMOW AN aHanu3a HeonpeaeneHHOCTel B COOTBETCTBUM C 6.4.

OB6bI4HO AnAa BCexX pacyeToB, onpeaeneHHbIX HacToALUM CTaHAApPTOM, UCNONb3yeTCA HU3LWaa Tenno-
TBOpHasa cnocobHocTb (HTC). Ecnn Bmecto HTC HeobxoauMO MCNONbL30BaTh BLICLLYIO TEMSOTBOPHYIO CMO-
cobHocTb (BTC), TO K pesynbsratamM, nony4eHHbIM Ha OCHOBaHMU BbICLLEW TEMMOTBOPHOK CNOCOBHOCTM, f0-
GaBnsieTcs abbpesuatypa «BTC». Hanpumep, ans pacdera TenrnoTBOPHON CMOCOBHOCTM razoobpasHoro
Tonnmea — no dopmyne (15), sHeprum razoobpasHoro Tonnuea — no gopmyne (16), NOABOAMMONI SHEPTUM
rasoobpasHoro Tonnmea — no copmyne (15) n KN cornacHo popmynam B npunoxeHun D.

lMpumep — Ecnu pacyem KT npoeodumcs ¢ y4emom ebicwieli mernsiomeopHoll cnoco6Hocmu, e2o 3Haye-

Hue ebipaxaemcs credyroujum obpazom:
11, = XX% (BTC).

MpumeyaHune — [JobaeneHune abGpesuatypbl «HTC» HeobazaTenbHo.

5.2.2.4 Temnepartypa
TemnepaTtypy kakaol Tekyyen cpeabl Creayetr U3MEPATb Ha rpaHuLie BOAOPOAHOIO reHeparopa.
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5.2.2.5 [OaBneHue

CraTuyeckoe AaBreHue Kaxaown Tekyden cpeabl U3MEpAIOT Ha rpaHuLe BOAOPOAHOIO reHepartopa.

Heobxoanmo hukcupoBaTh 3HAYEHNUS BbICOTbI HAZA 3EMIMEN B TOYKAX BMNYCKA U BbIMYCKa TEKYYUX Cpes.

MoTeHuManbLHoe BNUsIHWE KOHAEeHcaTa CnefyeT y4auTbIBaTh Npyu aHasimae norpeLlHocTel B COOTBETCTBUM
¢ 6.4 1 BbIGOpE MecTa pacnonoXeHus CpeacTB U3MEePEHUA AaBMNeHus.

Mpu oTBOAE TEKYYEN Cpeabl B aTMOCdepy U3MepPeHne AaBneHns Takoi cpeabl HE00A3aTEeNbLHO.

5.2.2.6 CKOpOCTb NOTOKA

Ons kaxaow Teky4ei cpeabl HeoOXoaMMO N3MEpPUTL CKOPOCTb NOTOKA HA rpaHuLEe BOAOPOAHOIO reHe-
patopa.

CKOpOCTb NOTOKA TEKYYEl Cpefbl AOMYCKAETCa OnpeaenaTb ¢ NOMOLLbLI0 06 LEMHOIO pacxogoMepa, pac-
X040Mepa Macchbl Unu pacxogomepa TypOuHHOro Tuna. Ecnu Takoi MeToa NpakTUYECKU HEOCYLLECTBUM, He-
06X0aUMO U3MEpATb pacxod C UCNOMb30BaHUEM PacxoaoMepoB BeHTypu mnm apyrux CHETYMKOB, KOTOPbIE
JOMKHbI NPUMEHATHLCA B COOTBETCTBUM € TpeboBaHusamu 1ISO 5167.

Ecnun nsmepsiemas Tekydasa cpesa He UCMbIThIBAET XMMUYECKUX NpeBpaLleHnii B BOAOPOAHOM reHepa-
Tope (Hanpumep, XrnagareHT, TEXHONOTMYECKUIA BO3AYX UMW NPOAYBOYHBIN ra3), LOCTAaTO4HO U3MEPUTb TONbKO
BXOZHYIO UINU BbIXOAHYIO CKOPOCTb NOTOKA.

Heobxoanmo y4uTbiBaThH BNUSIHUE NPOLEAYPLI U3MEPEHUS CKOPOCTH NOTOKA HA paboTocnocoOOHOCTL BO-
[OPOAHOTO reHeparopa.

5.2.3 BbIxoAHble XapakTepPUCTUKN

TpebyeTca oxapakTepusoBaTh NPOLIECC BbIPAOOTKM KaXAOIO BELecTBa npu paborte BOAOPOAHOTO reHe-
paTtopa, KOTOpbl€ HEMPEepPbIBHO MITM NEPUOAMYECKA OTBOAATCA UMK yAANsIOTCA BO BPEMS LMKNUYECKOrO npo-
uecca. Cneayet 3aMepsATb CNeayoLLmne XxapakTepUCTUKN:

a) coCTas;

b) ckopocTb reHepauumn no Macce;

C) NepuoaANYHOCTb yaaneHus (Mpu Heo6xoAUMMOCTU LIMKNIMYECKN NOBTOpsIoLencs o6paboTku).

5.3 dkonornyeckne acnekrbl

5.3.1 BbIOpoC TBepAbIX YacTul

BbIGpoC TBEPAbIX YACTUL, COAEPKALUMXCA B BLIXJIONHbLIX rasax, cneayer Uamepsitb B COOTBETCTBUU C
TpebosaHuamu 1ISO 9096.

5.3.2 BbIOGpoChI OKCUAOB cepbl K a30Ta

5.3.2.1 BbIOGpOC OKCUAOB CEPDI

BbI6pOC OKCUAOB Cepbl, COAEPHALLMXCA B BbIXITOMHbIX rasax, cneayer u3mepsitb B COOTBETCTBUM C Tpe-
B6oBaHuaMM ISO 7934. KpoMe TOro, BO3MOXHO NPUMEHEHUE APYIMX METOA0B NPU YCIOBUM UX COFMacoBaHHO-
CTW C aHanM30M HeONnpeaeneHHOCTM B COOTBETCTBUMN C 6.4.

5.3.2.2 Bbibpoc okcuaos asora

BbI6pocC 0KCMA 0B a30Ta, CoAEPKALUMXCA B BLIXIOMHLIX rasax, cneayeTt usMepsite B COOTBETCTBUM C Tpe-
6oBaHuaAMM 1ISO 11564. Kpome TOro, BO3MOXHO NPMMEHEHUE ApYrnx METoAO0B NpU YCIOBUM UX COrNacoBaH-
HOCTU C aHanM30M HeOonpeaeneHHOCTU B COOTBETCTBUM C 6.4.

5.3.3 BbIOpoChI OKCUaa U guoKcuaa yrnepoaa

Bei6poc anokcuaa yrnepoaa, CoaepxaLlerocs B BbIXNOMHbIX ra3ax, cneayer U3mMepsitb B COOTBETCTBUM
¢ Tpe6oBaHuam ISO 11042-1 u ISO 11042-2. YposeHb BbIOPOCOB AnOKCMAA yrnepoaa HeobxoauMMo paccqu-
TaTb Ha OCHOBE MHpOPMAaLIMKM O KONMYECTBE yrrnepoaa B TOMNMBE.

BeIGpoc okcuaa yrnepoga, coaepxaLlerocs B BbIXOMHbIX ra3ax, Cneayer u3Mepstb B COOTBETCTBUN C
TpeboBanusimu 1ISO 11042-1 n 1ISO 11042-2.

5.3.4 CymmapHbIit BbIGPOC yrreBoaopoaos

CyMMapHsbIil BbIOPOC YrneBOAOPOAOB, COAEPKALLMXCA B BbIXIIOMNHLIX rasax, crieayetr usmepsitb B COOT-
BeTcTBUM € TpeboBaHusmu 1ISO 11042-1 u ISO 11042-2.

5.3.5 OnpeaeneHue KayecTBa OTBOAUMOM BOAbI

5.3.5.1 ObLwme ceeaeHus

Mpu onpeaeneHun ka4ecTea BoAbl, OTBOAMMON U3 BOAOPOAHOIO reHeparopa, HeobxoAMMO U3MEPUTL ee
XapaKkTepUCTUKK, Takue Kak:

a) o6bem;
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b) Temnepatypa;

C) BOAOPO/HLIN nokasarens pH;

d) xumudeckas notpebHocTs B kucnopoge (COD) unu, ecnu HeobxoaumMo, GuoxumMuyeckas noTpedHOCTb
B kucrnopogae (BOD).

5.3.5.2 BoagopoaHelii nokasarenn pH

BenuunHy pH crnegyet uamepsTb B COOTBETCTBUM C TpeboBaHuamu ISO 10523.

5.3.5.3 Xummnyeckas notpebHocTb B kucnopoae (COD)

XuMUyeckyo noTpe6GHOCTL B KUCMOPOAe CrneayeT U3mMepsaTh B COOTBETCTBUM ¢ TpebGoBaHuamu 1ISO 6060.

5.3.5.4 Buoxummnyeckasn notpebHOCTb B kucnopoge (BOD)

Buoxummudeckyto noTpeGHOCTL B Kucropoae cneayeT U3MepsTb B COOTBETCTBMU C TpeboBaHMSIMU
ISO 10707.

5.3.6 YpoBeHb aKyCTU4YEeCKOro wyma

YpOoBEHb aKyCTUYECKOTO LyMa, CO34aBaeMoro BOAOPOAHLIM FreHepaTopoMm, crneayer u3mMepsaTb C NOMO-
LWbI0 U3MEPUTENBLHOrO 000PYAOBaHUSI B COOTBETCTBUMM C TpebosaHuamu IEC 61672-1. UcnbiTaHue cnegyer
BbINOMHATL B COOTBETCTBUM C ISO 3744, npu 3TOM CneayeT perncTpupoBaTh cneayiowme napamerpsbl:

a) usMepuTenibHas NoBePXHOCTb (HA PaCCTOSIHUM OT KOpnyca BOAOPOAHOIO reHeparopa);

b) uncno Touek namepeHus;

C) YPOBEHb (POHOBOrO LUyMa, U3MEPSAEMbIN ANA BOAOPOAHOIO reHeparopa B X0N04HOM COCTOSIHUMN.

5.4 YcnoBus okpyxatowei cpefbl

[nsa okpyxaiowlei cpeabl HE0BX0AUMO ONPEAENUTL XapaKTEPUCTUKU BNAXKHOCTU, CUNbI BETPA, AaBre-
HWS U Temneparypsl.

XapakTepucTuku BnaXkHOCTU OKPYXKAloLEen cpefibl CrieayeT 3MepsaTb B cOOTBETCTBUU C ISO 4677-1 1
ISO 4677-2.

XapakrepucTuku cunbl BETpa criefiyeT usMepsiTb B COOTBETCTBUM ¢ ISO 16622.

6 MnaHunpoBaHue UCnbITaHUA

6.1 OOwue ceegeHus

Heobxoaumo noarotoBUTb NOAPOOHLIN NNAH UCMbITAHNIA, BKAIOYAIOWMI cneayiolme pasaensl:

a) ucnoltTatenbHble peXxmMbl paboTbl B COOTBETCTBUM C 6.2;

b) npoueaypbl U3MEPEHUI, NEPUOANYHOCTb U NPOAOCIMKUTENBHOCTL UCNbITAHWUIA B COOTBETCTBUM C 6.3;
C) aHanu3 HeonpeaeneHHoOCTN B COOTBETCTBUU C 6.4,

6.2 PexxuMbl ucnbiTaHUmn

BozopoaHblii reHepaTop HeoBXOAUMO UCMLITLIBATL Ha peXxMMax paboTbl, NepevnCrieHHbIX HUKE U No-
Ka3aHHbIX HA PUCYHKe 2:

a) 3anyck U3 X0NOAHOTo COCTOSIHUSA 0 MUHUMASNBHOW HOMUHANBLHON NPOU3BOAUTENBHOCTU rEHEPaTopa;

b) ycraHoBMBLUMIICA pexum paboThl NP MUHUMANBLHOW HOMUHANBLHOI NPON3BOAUTENLHOCTU FEHEPaTopa;

C) NOBbILLEHWE NPOU3BOAUTENBHOCTM FrEHEpaTopa OT MUHUMANBHOTO A0 MAKCUMASIbHOTO HOMUHAMNBHOTO
YPOBHS;

d) yCTaHOBMBLUMIACA PEXUM pabOoThbl MPKU MAKCUMaNbHOW HOMUHANLHON NPOU3BOANTENBHOCTU BOAOPOAA;

€) NOHMXEHUe NPOM3BOAUTENBLHOCTU BOLOPOAA OT MAKCUMANbHOTO 40 MUHUMANbHOIO HOMUHANLHOIO
YPOBHS;

f) oTKnOUMEeHME U Nepexos B XONOAHOE COCTOSHUE;

g) PEXUM OXMOAHMA.

MpuMeyaHune — BolllenepedncneHHble peXxuMsl paboTsl BOAOPOAHOrO reHepaTopa He UCKIoHatoT Heobxoau-

MOCTU 4OKYMEHTUPpOBaHUA JONONMHUTENbBHbIX COCTOSHUI npoueccoB C¢ UCNONb3oOBaHUEM METOAO0B, YKa3aHHbIX B HACTOA-
LieM cTaHaapTe, a Takke He orpaHu4ymMBaroT nobaBneHne AOMNONHUTENBHBIX PE3YNsTaToB UCNBLITAHUIA B OTHETHI.
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X — Bpems; Y — BxofHas dHeprus; Z — Npou3BoAUTENbHOCTL BoAopoaa; 7 — XOMNogHoe COCTOAHUe; 2 — pexuM oXuaaHua (Heobasa-

TenbHo); 3 — pabouuit pexum (Hayano NpPoMsBOACTBa BOAOPOAA); 4 — MaKcuMaribHas HOMUHaMbHas NPon3BoAUTENBHOCTL BOAOPOAA;

1-3 — xonofHoe cocTosiHMe (paGoyuuit pexum); 2-3 — pexnm oxuaaHus (pabounin pexum); 3-4 — MoBbILLEHWE NMPOU3BOAUTENBHOCTH

BoZopoAa OT MUHUMABLHOTO A0 MaKCUManbHOrO HOMMHASBHOMO YPOBHS; 4-3 — MOHUXEHWe NPon3BOAMTENLHOCT BOAOPOAA OT MaKkcu-
MarbHOro A0 MUHMMAIBHOTO YPOBHSA

PucyHok 2 — PexuMbl paboThl BOLOPOJHOro reHepaTopa

Ansa ucnbITaHUs YCTaHOBMBLLETOCS pexuma paboTbl HeoBXoaMMO NCNONb30BaTh KpUTEpUM Tabnuubl 1,
B KOTOPOIi OnNpeaeneHsbl A0NYCTUMbIE OTKITOHEHWA Ka)KOOoro napaMeTpa B npouecce ucnbitaHui. Mpu ucneita-
HUW NEPEXOAHbLIX PEXMMOB 3HAYEHUSI NAaPaMETPOB, KOTOPLIE HANPSIMYIO HE YYUTLIBAKOTCA, AOIMKHLI COOTBET-
CTBOBATb 3HAYEHUAM U3 Tabnuupl 1.

Ta6nuuya 1— MakcumarnsHO JONYCTUMbIE OTKNOHEHWS YCNOBUIA UCTIbITaHWiA BO BpeMsi YCTaHOBUBLLErOCS pexnuma

HaumeHoBaHWe napameTpa CpeaHee 3HaueHWe OTKIOHEHUA B TeYeHMe yaca
MogBognmasi MOLWHOCTb, KBT +2%
ATMocdepHoe AaBneHne B MecTe UcnblTaHus, kMa +0,5%
TennoTBopHasa cnocoBHOCTb, KK/Monb +2%
[aBneHue razoobpasHoro TonaMBa Npu nogaqe B cuctemy, klla +1%
[JaeneHue razoobpa3sHoro BOAOPOL4a Ha BbIXOAe reHepaTopa, Klla +1%
Pacxop Tonnuea 1 BLIXOAHOI NOTOK Boaopoaa, M3/c +2%

YpOBHVI 3arpA3HEHUA reHepupyemMmoro sogopoaa He A0JKHbI NpeEBbILLATD 3HavYeHnn, YKa3aHHbIX U3roTo-
BUTENEM, NP NOBLILLUEHUN N NOHUXKEHUU MPON3BOAUTENBHOCTU BO BpeMA NepexoaHbiX NPpoueccos.

6.3 MpoBeaeHue nsmepeHui, NEPUOANYHOCTb U NPOAOINKUTESNIbHOCTL UCNbITAHUN

M3mepeHunsa BO BPEMS KaXKa0ro arana UCMbITAaHW CneayeT BbINOMHATbL B COOTBETCTBUM C TpeboBaHUS-
MU, NpuBedEeHHbIMK B Tabnuue 2.

MpuMedaHune — lMpu OTCYTCTBUN OAHOTO UM HECKOMBKUX PEXUMOB paboThl BOAOPOAHOrO reHepaTopa npo-
BE[i€HMe COOTBETCTBYIOLLUMX U3MEpeHMii He TpeByeTcs, MOSTOMY pesyrnbTaThl TakUX U3MEPEHUI OTCYTCTBYIOT B 0THeTe 06
UCTbITaHUSX. [N COOTBETCTBYIOLMX CllydYaeB MOXHO BbiBpaTs Apyrue yCTaHOBUBLUMECS 3HAYEHWUS NPOU3BOAUTENBHOCTM
B AManasoHe Mexzay MUHUMansHOM U MakcUManbHOM HOMUHabHOW NponU3BOAUTENBHOCTHIO BOAOPOAA.
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Y YeTaHoBMBLUEECA COCTOAHUE
=
<] MoBbI-
T Makeu- MuHumans-
= ManbHas Has HOMMW- Pexum | 3anyck LUeHWe U
a - -
g OBGbEeKT UCMbITaHUA HOMWHAMb- HanbHas OXKU N OTKIHO NOHWXeHne
= AaHuAa YeHune npounssoau-
=8 HaA NpounsBo- npoun3Bo-
o TeNbHOCTU
3 OUTeneHOCTb | AWUTENbHOCTb
(= Bogopoaa BogopoJa
MapameTpel paboThbl
1 SrnekTpuyeckas MoLHocTb (eM. 5.2.1) x x x x
o XapaKTepucTuku Tekyden nogBoguMon raso- « X x X y
BOWA cpeabl (cM. 5.2. 2)
3 XapaKTepucTUku Tekyyelh OTBOAWMMOW raso- « X x X 9
BOWi cpeabl (cM. 5.2.2)
4 XapaKTepUCTUKN HenpepbiBHOW BbIpaboTku « x X x
(em. 5.2.3)
Okornornyeckne acnekTbl
1 Bei6bpoc TBepabix YacTuy (cMm. 5.3.1) X X X
5 BbiGpochl OKCUAOB cepbl U OKCMAOB a3oTa « X X
(cm. 5.3.2)
3 BreiGpockl okeuaa u gnokenaa yriepoaa (CM. « x x
5.3.3)
4 CyMMmapHbIii BbIBGpPOC YrMeBOAOPOAOB (CM. « X x
5.3.4)
5 KayecTtBo oTBOAMMOM Bogbl (CM. 5.3.5) X X X
6 YpoBeHb akycTuyeckoro lwyma (cMm. 5.3.6) X X x x x

MpoAOMmKMTENBHOCTb U NEPUOANYHOCTE U3MEPEHUIA B XOA € UCNBITAHMIA A0MKHA ONPeaensaTLCA C YH4ETOM
TMNa BOAOPOAHOrO reHepartopa. Habop namepeHuii U UX YMCno 3aBUCUT OT TpeboBaHuii, NPeAbABNAEMbIX K
KonebaHuo n3MepsemMblxX BEMUYKMH, CTAOUNBHOCTU CPEAHUX 3HAYEHUI U aHANU3Y HeoNPeaAeneHHOCTU B COOT-
BETCTBMMU C 6.4. [epnoagnIHOCTb U3MEPEHMIN HEODXOAUMO BbIOUPATL C YHETOM OXMAAEMON NPOAOSINNTESNb-
HOCTU MepexoAHbIX NPOLECCOB, yKazaHHbIX B HACTOsILEM cTaHaapTe. Pe3ynbsrathl UCNbITAHUN CnegyeTr aHa-
nM3KUpoBaTh C Lenbio onpeaeneHnsa abConmoTHON N OTHOCUTENbLHOW HeONpeaeneHHOCTEN.

MHTepBan mexay oTAeNbHbIMU U3MEPEHNAMMN HE AOMKEH ObiTb MeHbLue 10 MuH. MepnoanyHoCTL ANUC-
KPETHbIX U3MepeHnit He0BX0AMMO y4eCTb NPU aHanm3e HeoNpPeaEeNneHHOCTU B COOTBETCTBUN C 6.4,

[nsi HenpepbIBHOTO TEKYLLEro KOHTPOrs nokasaHui Tpebyerca kak MUHUMYM 1 4 YCTaHOBUBLLIErOCA pe-
Xuma paboTbl.

MpumedvaHue — lMpu obpaboTke pe3ynsTaToB UCMbITAHNA MOXET ObITb MPUMEHEH pacYET Ha OCHOBE ycpea-
HEHHbIX 3Ha4YeHun M3MEpPEeHHbIX NapaMeTpoB, NOJTyYeHHbIX BO BpeMA O4AUHOYHOIo UCNbITaHUA.

6.4 AHanus HeonpeneneHHOCTU U3MEepPEHUN

6.4.1 O6wWwuMe cBegeHuA

AHanus HeonpeaeneHHOCTU u3mepeHnuit HeoBxoaNMO BbIMOMHATL ANsi BCEX UCNbITaHWiA. PesynbraTbl Uc-
NbITAHWA AOMKHbI aHANU3NPOBaTLCA C LENbo onpeaeneHnss abConTHOW U OTHOCUTENLHON HeonpeaeneH-
HOCTU.

MpumedvyaHune — PekoMeHZaLumW No BLINOMHEHUIO aHanNn3a HeonpeaeneHHOCTU U3MEPEHUI NpeacTaBneHbl B
npuroxeHuu B.
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6.4.2 HeonpeaeneHHOCTb U3MEPEHUIA C UCNONb3OBaHUEM NpUGOPOB

HeonpeneneHHOCTb NPOU3BOAUMbBIX U3MEPEHUI YCTaHABNMBAETCA A0 Havana MCnbiTaHUM, Ha OCHO-
BaHWUKM COMPOBOAUTENbLHOW AOKYMEHTaLWUW CPeacTB usMepeHus. HeonpeaeneHHoCTb [J0ShKHA BblpaXaTbCA
3HAYEHMEM CO 3HaKaMmu «+» UMM «—» U COOTBETCTBYIOLLUEN eAuHULIen usMmepenus. [ina 3HayeHun (Hanpu-
Mep, CKOPOCTM NOTOKA), NOMy4aeMbIX Ha OCHOBE M3MEPEHUS HECKONbKUX (PM3NYECKUX BENUYMH, HE0OX0AUMO
y4YecTb CyMMapHYI0 HEONpPeaeneHHOCTb N3MEPEHUSA BCEX MPUMEHAEMbIX NPUOOPOB.

7 MeToauka ucnbitaHusi

7.1 Be3sonacHas 3KcnnyaTauus reHepaTopa U UCNbITaTeNIbHOro 060pPyAOBaAHMA

Bo BpeMs BbINOMHEHWS UCTILITAHUIA HEOBX0AMMO COOMIOAaTL MHCTPYKLMM MO SKCNnyarauuu, NpeaocTas-
NEeHHblE N3rOTOBUTENEM BOLOPOAHOIO reHeparopa.

MpuMedaHune — HeobxoguMo y4uTbIBaTL BCE PUCKW, CBA3AHHLIE C UCMOML30BAHUEM ra3oBbIX Cpef U UCTbI-
TaTernbHoro 0GopyAoBaHUA. YkadaHUs Mo TeXHWKe 6e30nacHOCTU COAepXKaTcsl B COOTBETCTBYHOLLMX UHCTPYKLUMSAX NO 3KC-
nnyarayuu, a Takke B nacnoprtax 6esonacHoctn (MSDS) rasoB n MaTepuarnoB CUCTEMBI.

7.2 Peanusauusa nnaHa ucnbiTaHUMn

7.2.1 3kcnnyaTauMOHHble AaHHbIe
MnaH ucnbITaHWIA, ykadaHHbI B pasaene 6, crnefyert BbINOMHATL NO rpaduky.
Heobxoanmo, 4tobbl MTOrOBbLIA OTYET 06 UCTMLITAHUM coaepXan CBEAEeHUS KaKk MUHUMYM O CReayloLLmuX
XapakTepucTukax:
a) BpeMs nycka;
b) pexXum MUHUManNbLHOW NPOU3BOAMTENLHOCTL BOAOPOAA, B TOM YUCHE:
1) NPOU3BOAUTENBLHOCTD,
2) BenM4YMHa M NePUOANYHOCTb KonebaHun aaBneHust u TemnepaTypbl BOAOPOAa,
3) BenuuMHa M NepUoaNYHOCTb U3MEHEHUSI NOTOKA BOAOPOAA,
4) BENUYMHA U NePUOIMYHOCTL U3MEHEHUSI YUCTOTLI BOAOPOAA (B CNyYae HECOOTBETCTBUA TpeboBa-
HUAM, NPEAbABNSEMbIM K UNCTOTE);
C) CKOPOCTb MOBbLILLEHUS NPOU3BOAUTENBHOCTU BOAOPOAA OT MUHMMANbHOIO 10 MAaKCMManbHOro 3Have-
HUS, B TOM YuUChe crieayoLwue AaHHble:
1) NPOU3BOAUTENLHOCTL
2) ¥ NepuoanM4HOCTb U3MEHEHMUA NOTOKA BOAOPOAA,
3) u nepnoanyHoOCTL KonebaHuit gaBneHus n Temneparypbl BOAOpoAa,
4) 1 NepuoanYHOCTbL M3MEHEHMSI YMCTOThl Bogopoda (B Cryyae HeCOOTBETCTBUSA TpeBGOoBaHMSAM,
npeabsABNsieMbIM K YUCTOTE);
d) MakcumanbHas HOMUHaNbHasA NPOU3BOAUTENLHOCTL BOAOPOAA, B TOM YUCIe cneayowme AaHHble:
1) Npou3BOAMUTENBLHOCTb
2) ¥ NepuoaMvHOCTb KonebaHui gaBneHusa n TeMnepartypbl BOAOPOAA,
3) 1 NepnoauYHOCTb M3MEHEHUS NOTOKa BOAOPOAA,
4) 1 NEPUOAMYHOCTb M3MEHEHMSI YMCTOTbl BogOpoAa (B Cnyvae HecOOTBETCTBUA TpebGOoBaHMSAM,
npeabsBAsSAEMbIM K YNCTOTE);
€) CKOPOCTb MOHWKEHUS MPOU3BOAUTENBHOCTM BOAOPOAA OT MAaKCMMANbHOIO 0 MUHUMAnNbLHOMO 3Ha4e-
HUS1, B TOM YUCHE Crneayiolue AaHHbIE:
1) npou3BOAUTENLHOCTb
2) U NepuoanYHOCTbL U3MEHEHUS NOTOKA BOAOPOAA,
3) v nepnogM4HOCTb KonebaHui gaBneHusa u TeMnepartypbl BOAOPOAA,
4) U NEpUOAMYHOCTL M3MEHEHUSI YUCTOThLI Bogopoaa (B Crydae HecoOTBETCTBMSI TpPebOBaHUAM,
npeabsBASAEMbIM K YNCTOTE);
f) nepuoa BLIKIMIOYEHUS.
7.2.2 MnaH cOopa AaHHbIX
Mpy onpeaeneHMn HEONPEAENEHHOCTU U3MEPEHUIT B COOTBETCTBUM C B.2 HE0BX0ANMO yunTbIBaTb Xa-
PaKTEPUCTUKN CUCTEMBI COOpA AaHHBIX (HanpUMmep, NPOAOCIHKUTENBLHOCTL U NEPUOAUYHOCTL U3MEpEHMit). Me-
pea Hayanom UCNbITaHui HeoBXxoaAMMO NOATrOTOBUTL annaparypy ANa perucrpauuu AaHHbIX, KOTOpas MOXET
o6ecneunTb COOTBETCTBYIOLLYIO NEPUOANYHOCTb U CKOPOCTU U3MEPEHWNIA.
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8 Pacuethl

8.1 NMoasoaumas 3neKkTpuyeckass MOWHOCTb

[Mocne nsamepeHnsa Hanps>KeHUs, Toka U KoadduULUMEHTa MOLLHOCTU BbIYMCASIOT NOABOAUMYIO SMEKTPU-
YECKYI0 MOLLHOCTL P, no cneayiowmmM opmMynam:
a) TpexdrasHas cuctema
Pin:\/g'vin'[in'xin’ (M

rae P, — noasoanmMasi anekTpuyeckas MOLHOCTb, Br,
V,,, — HanpspkeHne noABOANMON SNEKTPUHECKOH MOLLHOCTH (Mexay cdhasamu), B,
I, — TOK NOABOAUMON SNEKTPUYECKOI MOLLHOCTH, A,
i — K03(pHULMEHT NOLBOANMON INEKTPUYECKOH MOLLIHOCTY;

b) ogHodasHas cucrtema
in- @

rae P, — noasoaumMasi anekTpuyeckas MOLLHOCTL, Br,

Vi, — HanpsbkeHue (M?»my dason un H?MTpaﬂbD), B,

L, — TOK NoABOAUMON SNEKTPUYECKOIH MOLLHOCTH, A,

ip — KO3(PDULMEHT NOABOAMMON IMEKTPNHECKON MOLLIHOCTH,

C) NOCTOSIHHbIN TOK
Pin = Vin ']in’ @)

rae P, — noasoaMMasi anekTpUYeckas MOLLHOCTL, Br,

Vi, — HanpsbkeHue NoABOANMMON SNEKTPUHECKOK MOLLHOCTH, B,

I, — TOK NOABOAMMOWN ANEKTPUYECKOW MOLLHOCTU, A.

8.2 PacueT ckopocTel NOTOKOB

CKOpOCTU BXOAHbIX MOTOKOB TOMMMBA, BO3BPATHOIO rasa u napa, a Takke CKOPOCTb BbIXOAHOMO MoToKa
BO4OpPOAA, HE0OX0AMMO BbIMUCHATL C MOMOLLBIO HUXecneayoLwmx hopmMyr.
8.2.1 Masoobpa3Hoe TONNMBO

9 = Qvio ” Pro- C)

rAe g,,; — BECOBas CKOPOCTb ra3006pasHOro TonnmBa, Kr/c;
Gyf0 — 0ObemMHas CKOpPOCTh NpU HOPMarkbHbLIX YCMOBUAX, BbIYMCNEHHAas no dopmyne (5), M3/c;
Pfg — NNOTHOCTL ra3006Pa3HOrO TONNMBA NPU HOPMATbHbIX YCMNOBUSAX, Kr/mS;

Imio = Gur o/t~ (OFDy). ®)

rae g, — oGbeMHasn CKOpoCTh TONMBA NpU TemnepaTtype & 1 AaBneHun pr, M3/c;
o — HopmManbHas Temneparypa (288,15 K);
t; — Temneparypa razoo6pasHoro ToNUBa NPy yenosusax ucneitanun, K;
p; — NaBneHne razoo0pa3Horo TONNUBa NPK YCroBUSX UCTILITAHWHA, KIMa;
Py — HopmansHoe aasnenue (101,325 klMa).

8.2.2 XXugkoe Tonnueo
Gmi = Gvio " Pio ®)

rae g, — pacxod XMAKoro ToNnuea no macce, Kr/c;
Qyio — OBBLEMHBIN PaCXOA TOMMMBA NPU HOPMATILHBIX YCIIOBUSIX, M/C;
Plo — MIOTHOCTb >MAKOTO TOMINBA MPU HOPMATTbHBIX YCIOBUSIX, KI/MS,

8.2.3 Bo3sBpaTHbIi, OCTATOYHbIN rasa
Gmrh = Gvio * Phos )
[A€ Gy, — CKOPOCTL NOAAYM BOAOPOAA B BO3BPATHOM rase no Macce, Kr/c;

G50 — OObEMHbI pacxod rasa npu HopManbHbIX YCNOBUAX, BbIMUCNEHHbINA No hopmyre 8, m3/c;
Pro — MMOTHOCTb BOAOPOAA NPU HOPMaSIbHbIX YCMOBUAX, Kr/m3,

1"
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Qyrho = vro " Xrhe ®)
rae g,,o — 0ObEMHbIN Pacxo/ BO3BPATHOIO ra3a Npu HOPMASbHLIX YCIOBUAX, BbIYMCTIEHHBIN NO (hopmyne (9),
m3/c;
X, — MOMsIpHasi KOHLIEHTPaLus BOAOPOAA B BO3BPATHOM rase.
Quro = GQur - (tO/tr) ’ (pl/pO)' )

rae q,, — 00bEeMHbIN PAaCXOA ra3a npu Temneparype f, u AaBneHum p, m3/c;
1, — HopmarnbHas Temneparypa (288,15 K);
t, — Temneparypa rasa npu ycrnoBusx ucnoitaHui, K;
P, — AAaBNEHWE ra3a npu ycrioBUsiX UCTILITAHMU, KIMa;
p, — HopmarbHoe aasnenue (101,325 kla).

8.2.4 MNMopava napa
Gms = dyso * Pso (10)

rae g, — pacxoa napa no macce, Kr/c;
Gysp — O0O0BLEMHBIN pacxoq napa NP1 HOPMAarbHLIX YCOBUAX, BbIYUCIIEHHbIN No chopmyne (11), m3/c;
psg — MNOTHOCTbL Mapa Npu HoOpMarnbHbIX YCMOBUSX, r/v3.

Qyso = Gys (to/ts) ’ (Ps/Po)- (11)

rae g, — 00beMHbINA pacxod napa npu Temneparype f; u AaBneHuu ps, m3/c;
t, — HopmanbHas Temneparypa (288,15 K);
t, — TeMnepatypa napa npu ycrioBusx ucnbitanui, K;
P, — AaBneHue napa npw ycrosBusix UCTIbITAHWNA, kMa;
p, — HopmankHoe gasrnenue (101,325 kla).

8.2.5 OnpepeneHne npousBOAUTENILHOCTU reHepaTopa BogopoAaa
CKOpOCTb reHepaLmm Bo0poaa B BOAOPOACOAEPXKALLIEM ra3€ G, KI/C, BIMUCNAIOT N0 hopmyne

Gmh = 9vho “Phos (12)
TA€ Gyng — OBbEMHas CKOPOCTb reHepaLyit BOAOPOAa B BOAOPOCOAEPXALUEM ra3e MPU HOPMANbHBIX YCNO-

BUSIX, BbIMMCTIEHHAs No doopmyne (13), mM3/c;
Pho — TNIIOTHOCTb BOAOPOAA NPU HOPMAITbHbIX YCIOBUSIX, Kr/m3.

Qyho = dvhro " Xho (13)
TAE Gypyo — OOBEMHAs CKOPOCTb BbIAENEHMS) BOAOPOACOAEPXKALLETO ra3a Npu HOPMAnbHBIX YCIIOBUSX, Bbi-

yucneHHas no gopmyre (14), m3/c;
X, — MONSipHAs KOHLEHTPaumMs BOAOPOAA B BOJOPOACOAEPKALLEM rase.
Yuro = Gvr * Eo/th) ~ (O/Po), (14)
rae Gynr — OgbeMHaﬂ CKOPOCTb BbIAENEHNA BOAOPOACOAEPXKALLETO rasa npu Temneparype f,, v AaBNeHum p;,
M>/C;
f, — HopmarbHas Temneparypa (288,15 K);
f, — Temnepatypa BOA0POACOAEPHALLENO ra3a npy yerosusx UcnbITaHui, K;

P,, — AaBneHne BOAOPOACOAEPXKALLETO rasa npu YCroBusx MCnbiTanui, kMa;
P, — HopmanbHoe Aasnetune (101,325 kMa).

8.3 Pacyet 3Hepruu Tonnuea, napa u Bogopoaa

8.3.1 O6wme ceeneHus

OHepruo Ha BXOf4e W BbIXOAe reHepaTopa HEOOXOAUMO BBLIMUCMSATL C MOMOLLBIO NPUBEAEHHBIX HUXE
dhopmyr.

B ypaBHEHUsIX BMECTO TENMNOTBOPHOI CNOCOBHOCTU, BLIYMUCHIEHHON HA OCHOBE COCTaBa TeKy4eln cpefbl,
MOXXHO MCMONb30BAaTh TEMMOTBOPHYIO CMOCOGHOCTL, ONPeAeneHHy0 C NOMOLLBIO KanopuMeTPUYECKUX MeTO-
[ OB B COOTBETCTBUU C 5.2.2.3.

12
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8.3.2 NoaBoaumasn 3Heprusa razoo6pasHoOro Tonnnuea
MoasoauMYyIO 3HEPTUIO ra3000PasHOro TONNMBA B €ANHULY BPEMEHN Qi BLIMMCAAIOT MO chopmyre

Qinf = (En/Mo) * Gyro- (1%
rae Qs — NojBOANMAA 3HEPrUs ra30006pPa3HOTO TONNMBA B €ANHULY BPEMEHU, KIK/C;
E;, — aHeprusa rasoo0pa3Horo Tonnuea, BbluucneHHas no copmyne (16), khr/mons;
M, — HopmarnbHbIii MONSIPHLIKA 06beM naeanbHoro rasa (2,3645 - 102 M3/MOnb) NPU HOPMANLHOIi TeM-
neparype f, = 288,15 K;
Qyfo — OOBEMHBIN pacxos ras006pasHOro TONNUBA NPU HOPMANbHBIX YCIOBUSIX, BLIMUCTIEHHDINH NO hop-
myne (5), m3/c.

OHepruio ra3oo6pasHoro TONNMBa Ha eauHULY obbema E;, Npu Temnepatype f; n JaBneHun p; CMecu
M3BECTHOr0 COCTaBa BbLIYUCHAOT N0 hopMyne

Ef,=Qp+ h—hg + Epf, (16)
rae Qi — TennoTBOpHas CrnocoGHOCTL rasoo6pa3HOro TONNMBA NPU HOPMAIIbHLIX YCMOBUSX, BEIMUCIEHHAsA
no cpopmyne (17), kAx/monb;
hy — yaerbHas sHTanbNUs ra3oolGpasHOro TONNMBa NpW Temneparype f, BeIMMUCNEHHas no dopmyne
(18), kdx/Monb;
hey — ynenbHas sHTanbnNMA rasoo6pa3Horo TonmMea Npu HopMaribHOM Temnepatype f,, kIk/Monb;
Epf — 3Heprua gasneHnsa razoobpasHoro TONNKUBA, BblMMCNEHHAs no dhopmyne (20), kIbk/mMonsb.

TennoTeOpHY0 CNOCOGHOCTL ra3006pasHOro ToNNnUBa Qg NMPU HOPMAnNbHLIX YCIIOBUAX BLIMUCASIOT MO
dopmyne

N
Qo = D X;Q0;, an
j=1

rae Qfoj — TennoTBOpHAas CNOCOBHOCTb KOMMNOHEHTA j ra3006pa3HOro TONMMBA NPU HOPManbHLIX YCROBUSIX,
kIbK/MOnb;

X; — MOIsIpHasi KOHLEHTPALWs KOMNOHEHTA j ra3006pa3HOro ToNNMBa.

NMpumevyaHune — Yucrnosble 3HAYEHNS Qpoj MpMBeneHs! B Tabnuue C.1 (npunoxeHue C).
YAenbHylo aHTanbN1Io rasoobpasHoro Tonnmea npu Temneparype & (hy) BbiMUcnAIOT No opmyrne

N
he = X x;hg, (18)

j=1

TA€ X; — MOMSIPHAs KOHLIGHTPALUS KOMNOHEHTa j razoobpasHoro TonNnmBea;
hfj — yAenbHas SHTanbNUsA KOMMOHEHTA j rasoo00pasHOro ToNnNUBa Npu Temneparype &, BbMMCNEHHan No
¢opmyne (19), kKbr/monb.

YAEenbHyIo SHTasNbMMI0 KOMMOHEHTA j ra3000pasHoro Tonnuea npu Temneparype & (hg) BbIMMCASAIOT NO

dopmyne
2 3

B -t C -t
] + fj

— r r -3
hg = (Afj~tf)+ 2000 3106 -10

: (19)

rae Afj, ijw ij— KOHCTaHTbl KOMIMOHEHTa j ra30006pa3HOro TOMNUBA, ykasaHHble B Tabnuue 1 (npunoxe-
Hue C);

I, — Temneparypa razoo6pasHoro Tonnuea Npu ycnosusix ucnbiranui, K.
YAEnbHYIO 3HTanNbNUI0 ra3000pasHOro ToNMMea NpuU HOpPManbHoi Temnepatype f; (Ny,) BbIMUCAAIOT NO

¢hopmyne (18), npu ITOM UCMONL3YIOT HOPMANbHYIO TemnepaTypy f,.
SHepruio AaBneHna razaoobpasHoro Tonnuea Epf BbIYUCAIAIOT NO hopmyne

Ep=R "ty In(pgpy), (20)
rae R — yHuBepcanbHas razosasi nocrossHas (8,314 - 103 k/mons, K);
1, — HopMarnbHas Temneparypa (288,15 K);

P; — AaBneHue razoobpasHOro TONNMBA NPy YCRNOBUAX UCNIbITAHWIA, KMa;
p, — HopmarbHoe aasnexue (101,325 klla).

13



rocTIso 16110-2—2016

8.3.3 MooBoaumas aHeprus XuaxKoro Tonnuvea
MoaBOAMMYIO 3HEPTUIO XWAKOTO TONNNUBA B €AUHULY BPEMEHU Qi BBIMUCHIAIOT N0 hopMyne

Qini = Ey " Gyio- 1)

rae Qj, — NOABOANMAS SHEPrUA XMAKOrO TONNUBA B €IMHULYY BPEMEHN, KIDK/C,
E,, — aHeprus »maKoro TONNMea Ha eauHuLy o6bema npu temneparype {;, BbIMUCISIoT no chopmyne (22),
KD/,
Gyj0 — 00bEMHAasA CKOPOCTb XMAKOrO TONANMBA NPU HOPMArbHbLIX YCNOBUAX , m3/c.

OHEPpruio >XKMAKOro TONNMBa Ha eauHuLy obbema npu Temneparype  (E,) BblMucnsAIoT no chopmyne
Ey=p, Q 22

rae p; — NNOTHOCTb XM/IKOro TONMUBa Npu TeMneparype f, Kkr/m3;
Q, — M3MepeHHas TenmnoTBOPHas CNOCOGHOCTL XMAKOTO TONMMBA NpU Temnepartype f, kI,
8.3.4 NMoasogumas 3Heprua BOAOPOAA B BO3BPATHOM rase

Ecnu BOAOPOAHbIN reHepaTop UCMOSb3YET YacTb reHepupyemoro UM BoAopoaa, To noasoAUMYIO SHep-
M0 BOAOPOAA B BO3BPATHOM rase B €MHULLY BPEMEHU Q,, KIDK/C, BEIMMCNAIOT No dopmyne

Qret = (Erv/ Mo) " Qvros (23)

rae Qi — MoABOAMMAs 3HEPrUA BOAOPOAA B BO3BPATHOM rase B €AMHULY BpeMEHH, KIDK/C;
E,, — 3Heprus BoA0opoAa B BO3BPATHOM rase, BbIMMCIIEHHAs MO hopmyne (24), kHi/monb;
M, — HopManbHbIl MONAPHLIA 06bem uaeansHoro rasa (2,3645 - 102 M3/MONb) NpU HOPMaNbLHOI TEM-
neparype f, = 288,15 K;
Qyro — 0ObEMHAs CKOPOCTb BO3BPATHOIO rasa npu HOpMarsbHbIX YCIIOBUAX BbIYUCNEHHAs No dopmyne
©), m¥c.
SHepruio BogopoAa B BO3BPATHOM ra3e Ha eanHuLy obbema npu Temneparype f, u aasneHun p, (E,)
CMECU U3BECTHOrO COCTaBa AOMKHA BbIYUCASAIOT N0 hopMyrne
Ey = Xxn(Quo+ h —hy+ Epr)’ (24)

r4e X, — MONAPHas KOHLUEHTPauua B0A0POAa B BO3BPATHOM rase;
Qo — TennoTBopHas cNOCOGHOCTL BOAOPOAA NPU HOPMASILHBIX YCNOBUSIX, K[DI/MONb;
h, — ynenbHas aHTanLNKUA BOAOPOAA NPW Temnepartype f, BoluncrneHHas no gopmyne (25), kI/mons;
h, — yaenbHas sHTanNbNWA BOAOPOAA NPU HOPMANbHOW Temneparype {,, k[bk/mons;

Epr — 3Heprus AasneHns BOAOPOAA B BO3BPATHOM rase, BbiMMCNEHHas no dopmyne (26), kh/mons.

MpuMmevanune — Yucnosble sHadeHUn Qg NpuseaeHsl B Tabnuue C.1 (npunoxetue C).

YaenbHyto 3HTanLNuIo BOAOPoAA Npu Temneparype . (h,) Beluucnsior no dopmyne
Lea oy (Bo2). (%) 100
hr - |:(A’1 tr) + [ 2000 + 3. 106 10 ’ (25)

rae A, By, u C;, — KOHCTaHTbI, 3Ha4eHWe KOTOpPbIX yKkasaHo B Tabnuue 1 (npunoxenue C);
t. — Temneparypa BO3BPATHOIO raza npu yCcnoBUsiX UCNbITAHUN, K.
r

YAenbHyo 3HTanbNMIO BOAOPOAA NPy HOpManbHoW Temneparype &, (h,) Bbluucnaot no gopmyne (25),
NP1 3TOM MCNONbL3YIOT HOPMAanbHYI0 TemMneparypy .
SHepruio AaeneHnsa BoAopoaa B BO3BPaTHOM rase Epr BblMMCASAIOT MO chopmyne

Eprf= Rt In(ppr/po), (26)
rie R — yHuBepcarnbHas ra3oBas nocTosHHas (8,314 - 10-3 kO/MOb, K);
{, — HopmarbHasa Temneparypa (288,15 K);

Ppr — NapunanbHoe AaBneHue BOAOPOAA B BO3BPATHOM rase Npy YCroBusX ucnbiTaHui, kMa;
po — HopmanbHoe aaenedune (101,325 kMa).
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8.3.5 Noasoauman aHeprua napa
Moasoanmasn sHeprus napa B eAUHULY BPeMeHU Qg I0/DKHA BbIMUCNATLCA N0 hopmyne

Qst = Esv ’ quO> (27)

rae Qg — NoABOAMMARA SHEPrUA napa B eAnHNLY BpeMeHH, kKIDK/C,
E,, — @Heprua napa Ha einHuLly 06bema npu TemMneparype f; n 4aBneHun pPg, BbIMMCNEHHAN COrnacHo
IAPWS-IF97, kD/m3;
Gysp — 0ObEMHAsA CKOPOCThL Napa Npu HopMasbHbIX ycrosusax (hopmyna 11), m/c.

8.3.6 OTnaBaemas 3Heprusa Bogopoaa B Bogopoacoaepxallem rase
OtnasaeMas sHepris BOAOPOAA B BOAOPOACOAEPKALLEM ra3e B eANHNULY BPEMEHU Q 4, KIPK/C BblHUC-
NS0T No hopmyne
Qout = (Ehv/Mo) “Qyhros (28)

rae Q,+ — OTAaBaemas SHeprus BOOOPOAa B BOAOPOACOAEPKALLEM ra3e B eANHNLY BPeMeHU, KIDK/C;
E,, — aHeprus Bogopoaa B BogopoAcoAepikaLemM rase (cm. coopmyny 29 k[bk/mons);
M, — HOpMarnbHbIA MONAPHLIA 06beM naeansHoro rasa (2,3645 -10~2m3/Morb) NPU HOPMANbHOI TEM-
neparype f, = 288,15 K;
Qyhro — OObEMHAs CKOPOCTL BbIAENEHWs1 BOAOPOACOAEPXKALLETO ra3a npyu HOpMAarbHbIX YCMOBUAX (CM.
cdopmyny 14), m3/c.
3OHeprua Bogopoaa B BOAOPOACOAEPXKALLEM ra3e Ha euHULY 0Bbema npu Temneparype f, u LaBneHuu
Py (Epy) CMECH N3BECTHOTO COCTaBa BLIYUCTIAIOT No opmyne

Epy = Xn(Qno + iy = g + Eppy), (29)
rae X, — MOnspHas KOHLEHTpauusi BOAOPOAA B BOAOPOACOAEPH ALLEM rase;
Qg — TennoTeopHas cnocoGHOCTL BOAOPOAA NMPU HOPMASbHbBIX YCIIOBUAX, KIK/MOnb;
h,, — yAenbHas aHTanbnua BogopoAa Npu Temneparype f,, BbluucneHHas no dopmyne (30), kh/monb;

Eph —a'aif;ruﬂ JaBneHnsa Bogopoda B BOAgopoAacodepkalleM rase, BbluMcneHHaa no dgopmyne (31),
K, MOnb.

MpuMeyvaHne — Yucnossle 3Ha4eHNA Qg NpuBeaeHs! B Tabnuue C.1 (npunoxexue 1).

YaenbHylo SHTanNLNUo BOAOPOAA Npu Temneparype &, (hy,) BbiamcnaAoT no copmyne

B, -t?) (c, -t .
”h{(‘\w"h)+[zhooc?]+[3“.1o“eﬂ'1°3' (30)

rae Ay, B, u C,, — KOHCTaHTbI, 3Ha4€Hue KOTopbIX ykazaHo B Tabnuue 1 (npunoxetue C);
f,, — Temneparypa BoAopoAcoAepXaLLero rasa, K.

YaenbHylo 9HTanbN1io BO4OPOAA NPK HOpMarnkHoit Temneparype &, (hg) BeiamcnaioT no gopmyne (30),
npn 3TOM MCMOMb3YIOT HOPManbLHYI0 TEMNepaTypy fy.
SHepruio AaBneHus BoAOPoAa B BOAOPOACOAEPXKALLEM rase Ep,p, BLIMUCTAIOT N0 dhopmyne

Egn=R "ty " In(oy/P), 31)

rae R — yHUBepcanbHasi rasoBasi NocTosiHHas (8,314 - 10~3 kIx/morb, K);
ty — HopmanbHas Temnepartypa (288,15 K);
Pon — NapuuarnbHoe AaBneHne BOA0PoAa B BOAOPOACOAEPKALLEM rase Npy YCroBusx ucnbiTaHui, kMa;
Py — HopmMansHoe fasnexune (101,325 kMa).

8.4 Pacuet ko3dhcpmumneHTa NnonesHoro AeNcTBus

CyLllecTByeT Heckomnbko MeToaos pacdeTa KIM, npon3BoaMMbIX HA OCHOBE Pa3NUYHbIX TEOPETUYECKUX
noaxonos. [1ge TUNMYHbIE POPMYIbl NPUBEAEHBI B NPUITOXeHun D.

Mo cormacoBaHuiO C 3aKa34MKOM U3rOTOBUTENb MOXET MCNONb30BaTh Apyrue Metoabl Ans pacyeta Krg
BMECTO YKa3aHHbIX B NpunoxxeHun D.
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9 MpoToKonbl UCNbITAHUIA

9.1 OOwue cBegeHuAa

B npotokonax ucnbiTaHuii JomkHA ObITb NPEAOCTaBMEHA NOMNHAdA, TOYHAsA U 00bekTUBHAS MHAOPMa-
uusi, MOATBEPKAAIOLLASA, UTO BCE LIENW UCNbITAHUIA AOCTUTHYThI. CyLLIECTBYIOT TPU TUMA NPOTOKOMNOB (OTYETOB):
CBOAHbIA — B COOTBETCTBMU C 9.2, NOAPOGHbIN B COOTBETCTBUM C 9.3 1 NOMHbIA — B COOTBETCTBUK C 9.4, OT-
YETbl KAKAOro TUNa AOMKHLI COAEPXKaTb OANHAKOBYIO TUTYNBbHYIO CTPAHULY U OFMaBneHue.

TuTynbHaa cTpaHuLa AOMKHA NPEAOCTaBNATbL CNeayoLyi0 MHOPMaLMIO:

a) perncTpaumoHHbIi HoMmep (HeobA3aTenbHO);

b) Tun npotokona (UTOroBbIN, NOAPOBHbLIA UNN NOMHbIN);

C) aBTOPLI NPOTOKONA;

d) HauMmeHoBaHWe opraHM3aLuu, NPOBEALLEN UCMbITAHUS;

€) AaTa cocTaBneHus;

f) MecTO NpoBeaeHUs UCMbITaHUS;

g) HaMMeHOBaHWe UCMbITAHUNI;

h) nara nposeaeHnsa UCNbITaHUS,;

i) MAEHTUDUKALMOHHBIN HOMEP YCTAaHOBKM U HAaMMEHOBaHWE NPOU3BOAUTENS BOAOPOAHOIO reHepaTopa;

j) TN TonnuBa, UCMONL3yeMOro AN NPOBEAEHUS] UCMbITAHUI, CO CCbINIKOW HA CMpPaBOYHYIO Tabnuuy
rasos (CM. npunoxexue E);

k) METOAMKM MCNbITAHUIA, COOTBETCTBYIOLLME HACTOALLEMY CTaHAApTY.

9.2 CBOAHbLIN NPOTOKOS

CBOAHbIN (KOPOTKUIA) NPOTOKOM AOJDKEH COAepaTb MHPOPMAaLMIO, YKa3aHHYIO HA NacNOPTHOM Tabnuyke
UCMbITYEMOrO BOAOPOAHOTO reHeparopa. CnyxebHasa HpopMaums He yka3blBaeTCs B CBOAHOM oTyeTe. CBoa-
HbIA OTYET JOIMKEH CoAepkaTb CNeayloLLyo nHopmaymio:

a) Liernun ucnbiTaHus;

b) onucanue ucnbiTaHus, 060pyAOBaAHUS U N3MEPUTENbHBIX NPUOOPOB;

C) obwme ceeaeHnsa 06 UCnbITaHUK:

- XapakTepUCTUKN BXOAHbLIX MOTOKOB CUCTEMbI NMPU MaKCUMambHOW U MUHUMANbHOW NPOU3BOAUTENbLHO-
CTU BOAopoaa (C ykazaHuem AOnycKoB);

- XapakTepUCTUKN BbIXOAHbLIX MOTOKOB CUCTEMbI NPU MAKCUMarnbHOW U MUHUMANbHON NPOU3BOAMUTENb-
HOCTU BOAOpOAaA (C ykazaHMeMm AOMNYCKOB);

- CKOPOCTb U3MEHEHMUSA NMPOU3BOAUTENBHOCTU CUCTEMBI (YKA3bIBAETCA NPW pasnuymMm CKOPOCTEN yBENu-
YEHUSA U YMEHbLUEHUS NPOU3BOAUTENBHOCTN);

- cpeHee AaBneHne npu MakCUmMarnbHOW U MUHUMAanNbLHOW NPOM3BOAMTENLHOCTU BOAOPOAA;

d) AOCTOBEPHOCTb M HEONPEAENEHHOCTb KaXaoro pesynsrara UCNbITaHus;

€) BbIBOAbI.

9.3 MoapoOHbIN NpoToKoN

MoapoBHLIN NPOTOKON (OTYET) AOMKEH COAEPXKATb CNEAYIOLLYO UH(OopMaLmMIo, 4OMOMHSAOLLYIO CBeae-
HWUS1 U3 CBOAHOIO OTYeTa:

a) pe3ynbraTtbl BCEX UCMbITAHWUN,

b) ceepeHusa o Tune n paboyen kOHMUrypauum BOAOPOAHOIO reHepaTopa BMECTE C TEXHONMOrMYeCKol
CXEMOW, AEMOHCTPUPYIOLLEN rPaHULIbl UCTILITYEMON CUCTEMBI;

C) OMMCaHWe CxeM, MEeCTOMONOXEHUSA U YCNOBUIA aKcnnyatauum o6opyaoBaHUA U UBMEPUTENbHbIX NPU-
60posB;

d) CCbINKM Ha METOA pacyeTa;

€) TabnuyHoe n rpadmyeckoe NpeacTaBneHne pesynbTaTos;

f) o6cy>xaeHne UCNbITaHWI U UX Pe3ynsLTaToB (HaNpumep, KOMMEHTapUK U pesynbraTbl HaONAEHUN);

g) onucaHue MeToA0B UCMbITAHMIA, OTNMYAIOLMXCA OT YKa3aHHbIX B HACTOALLIEM CTaHZapTe.
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9.4 MonHbIW NPOTOKON

MonHbIN NPOTOKON (OTYET) AOIMKEH COAEPXaTb KOMMU Tabnmy UCXOAHBLIX AAHHbIX, AOMOSNHALIMX CBe-
AeHusa u3 nogpobHoro oryeta. Tabnuubl MCXOAHBLIX AaHHBLIX AOIDKHBI COAEPXaTh CNeayLLy0 MHopMaLmio,
JOMOSHSIOLLYIO Pe3ynbTaThl UBMEPEHUN:

a) AaTy U BPEMS UCTILITAHUS;

b) Homep Mogenu n namepuTenbHas TOYHOCTL NPUBOPOB, UCNOMb3YEMbIX ANst NPOBEAEHUSA UCTbITAHUIA;

C) YCOBUS UCNbITATENbHOW CPeabl;

d) UMeHa U JOMKHOCTMW NUL, NPOBOAUBLLNX, UCTMbITAHUS;

€) NOmHbI M NOAPOOHbIM aHanu3 HeonpeaeneHHOCT B COOTBETCTBUU C 6.4;

f) pesynerartbl aHanusa Tonnuea.

17
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Mpunoxexnune A
(o6sa3arenbHoe)

YcnoeHble 0603HaYeHUA U COKPaLEeHNA

YcnoBHble 0603HaYeHUsA BMECTE C UX CMbICMOBLIM 3HaYeHUeM AJIsi HAaCTOSALWEro cTaHaapTa NpuBeAeHsl B Tabnu-
ue A.1. Kpome Toro, faHHas Tabnuua coaepXxuT eauHuLbl UsmMepeHus.

Tabnuya A.1 — YcnosHble 0603HaYeHUA
O6osHaveHne Onpeaenexne MES:;Z:‘:H
Tok
L ToK NOABOANMON SMEKTPUYECKOH MOLLHOCTH A
MnoTHocTb
Pro MnoTHocTb rasoo6pa3Horo Tonnuea Npu HOpMasbHBIX YCNOBUSAX Kr/m3
Pio MNOTHOCTL XWAKOrO TONMMBA NPU HOPManbHbLIX YCIMOBUSX kr/m3
[o! MnoTHOCTBL XKMAKoro Tonnuea Npu Temnepartype { Kr/m3
Pho MnoTHOCTL BoAgopoAa NpU HOPManbHLIX YCNOBUSX kr/m3
Pso MNoTHOCTL Napa NpyU HOpManbHbIX YCAOBUSAX Kr/m3
OnexTpuyeckas MOLLHOCTb
Pin AKTUBHas nosBoAUMAS SMEKTPUYECKAa MOLLHOCTb BHELLHEro MCTOYHUKA BT
SHeprusa
E;, OHeprua razoobpasHoro Tonnuea Kx/monb
E, OHeprus xunakoro TONNUBa Ha eauHULY obbema Npu Temnepartype f kx/m3
Epf OHeprus gaBneHusi razoobpasHoro Tonnuea kDx/monb
E. SHeprua Bogopoja B BO3BpaTHOM rase KOx/Monb
Eor OHeprusa AaBneHusi BOAOPOAa B BO3BPATHOM rase kOx/Monb
Eg, OHeprus napa Ha equHULy o6beMa Npu Temneparype i U faBneHum pg KkDr/m3
Env BHeprusi BoAOpOAa B BOAOPOACOAEPKaLLEM rase kOx/Monb
Eph OHeprus gaBneHusi BOAOpoAa B BOAOPOCOAEPXKaLLEM rase kx/monb
Qin MoaBogMMas sHeprus TONSMBa B €4UHULY BPeMeHU kx/c
Qinf MopBogMmasi sHeprus rasoo6pasHoro Tonnuea B e4UHNLY BpEMEHH kx/c
Qpni MoaBoAMMan aHeprus XKMAKOro ToNMBa B efUHULY BpeMeHH kx/c
Qret MoaBogvmas aHepria BOLOPoSa B BO3BPATHOM rase B eJUHULY BpeMeH! kx/c
Qg Moasoaumasn aHeprua napa B eAUHUALY BpeMeHU kDx/c
Qout OTpaBaemas 3Heprua BOAOPOAa B BOAOPOACOAEPXALLEM rase B €4UHULY BPEMEHM k[bK/c
TennoTBopHas cnocobHOCTb
Qo TennotBopHas cnoco6HOCTL razoobpa3Horo TonaMBa NpU HopMarbHBIX YCIIOBUSX kbk/Monb
Qno TennotBopHas cnoco6HOCTL BOAOPOAA NPU HOPMASbHBIX YCIOBUSIX kbx/Monb
Qpo; TennotBopHas CrnocobHOCTb KOMMNOHEHTa j razoo6pasHoro TonnuBa Mpu HopMarnbHbIX | Kbk/Monb
YCNoBUsxX
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[podonxeHue mabnuyp! A.1

O6o3HaYeHne Onpepenexue ME"::::::H
MaccoBelii pacxog
Omf Pacxog razoo6pasHoro Tonnmea no Macce Kr/c
Ami Pacxop xuakoro Tonnvea no macce Kr/c
Ams Pacxop napa no macce Kkr/c
Amh CkopocTb reHepaLuv BOAOPOAa B BOAOPOACOAEPKaLLEM rase no Macce kric
Grrh CkopocTb nofjauun BoAOpoAa B BO3BPATHOM rase no mMacce Kr/c
MonsipHas KoHLeHTpauus
Xh MonspHas KoHUeHTpauus Boaoposa B BO3BPaTHOM rase —
Xp MonspHas KoHUeHTpauus Boaopoja B BO4OPOACOAEpXKalleM rase —
X; MonsipHas KoHLeHTpaLumus KOMNOHeHTa j rasoobpasHoro Tonnuea —
KoachpuymneHT MoLHoCTH
n Krg —
Mh KnA —
HaBneHune
Po HopmankHoe fiaBrneHune KMa
Ps [HaeneHue razoobpasHoro Tonnuea kMa
Py [aBneHve Bo3BpaTHOro rasa Npu UCNbITaHUM KMa
Ps [aBneHve napa npy UCMbITaHUM kMa
Pn HasneHve sogopoacoaepXallero rasa npu ucnsiTaHum kMa
Por MapuvansHoe AaBneHne Bogopoaa B BO3BPAaTHOM rase npu ucnbiTaHum KMa
Poh MapuvanbHoe AaBneHne BoAopoAa B BOJOPOJ COAEPXKALLEM rase Npyu UCTbITaHUM ka
YaenbHasa sHTanenus
h, YaernbeHas sHTanbnusa Bogopoaa npu Temneparype ¢, kbx/Mornb
hg YneneHas 9HTanbNUA rasoobpasHoro Tonnmea Npu Temnepatype & kx/mone
hfj YaenbHas aHTanbnua KOMNOHEHTa j rasoobpa3Horo Tonnuea npu Temneparype & kbx/monb
heg YaenbHas sHTanbnua rasoobpasHoro Tonnmea Npu HopManbHOi TeMnepatype kbk/Mornb
hy, YaeneHas sHTanbnua BogopoAa npu Temnepatype &, Kbx/monb
hy YaernbHas sHTanbnua Bogopoaa Npu HopManbHol TemMneparype £, kbx/Mornb
TemnepaTtypa
to HopManbHaa TemnepaTypa K
t TemnepaTypa BO3BpaTHOro rasa Npu UcnbITaHUK K
ts Temnepatypa napa Npu UCNbITaHUK K
t TeMnepaTtypa rasaoo6pa3Horo Tonamea nNpu UCMbITaHUM K
4 TeMnepatypa XUAKoro Tonnuea nNpu UCNbITaHNK K
th TemnepaTypa BogopoAcoAepXKaLLero rasa npu UcnbiTaHUK K
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OkoHYaHne Tabnmupl A.1

O603Ha4eHVe
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~hr
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Onpenenexve

HanpskeHve

HanpsixeHue NoABoAMMOIA 3/1EKTPUYECKOA MOLLIHOCTU

O6bemHas
O6bemHas
O6bemHas
O6bemHas
O6bemHas
O6bemHas
O6bemHas
O6bemMHas
O6bemHas

O6bemHas
nexHun ph

O6beMHas

O6bemMHass cKOpoCTb
cKopocTb rasoobpasHoro Tonnuea npu Temnepatype ff n gaBnenun pf
CKOPOCTb ra3006pa3HOro TonAnBa Npu HOPMaslbHbIX YC0BUAX
CKOPOCTb XnAKoro tonnmea npu HopMasibHbIX YCI0BUAX
CKOPOCTb BO3BPATHOrO rasa npv Temnepartype ff n gpasnenuu pf
CKOPOCTb BO3BPATHOrO rasa Mpy HOPMaJslbHbIX YCOBUAX
CKOpOCTb BOAOPOAA B BO3BPATHOM rase Mpu HOpPMasibHbIX YCIOBUSAX
CKOpOCTb Mapa npu Temnepatype ff n gasnexun ps
CKOPOCTb napa npv HOpMasibHbIX YCNOBUAX
CKOpOCTb BOAOPO/A B BOAOPOS COAEPXKALLEM rase Mpy HOPMasbHbIX YCNOBUAX

CKOPOCTb BblAENEHNSI BOLOPOA COAepxalLlero rasa npu temnepatype fhn gas-

CKOPOCTb Bbl€NEHUS BOAOPOL COAEPKALLEr0 rasa Npu HOPMasibHbIX YC/TOBUSIX

OHeprus Ha BXoAe 1 BbIXo4e BOJOPOAHOIO reHepaTopa COOTBETCTBYET PUCYHKY A. L

Qst + Pin Qout

®ret + Qn

1— BOAOPOAHLIA reHepaTop

PucyHok A. 1— lMofgsopa, 1 0TBOA, 3Heprum

Emrna

M3MEPEHNA

m3/c
m3/c
m3/c
m3/c
m3/c
m3/c
m3/c
m3/c
m3/c

m3/c

m3/c
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MpunoxeHue B
(cnpaBoyHoe)

PekomeHaaumMm no aHanu3y HeonpeaeneHHOCTH

B.1 O6wue cBeneHus

Mpw nogroToBKe OTYETa O pe3yneTaTax U3MepeHUii PUNYECKUX BENUYMH He0BX0AUMO YKa3aTb HEKOTOPbIE Konuye-
CTBEHHbIE XapaKTepUCTUKK, MO3BONSAOWNE OUEHUTL HaZleXHOCTb NONYYEeHHbIX pesynbTaTos. Mo 3Toi NpU4MHe Ans npo-
BEPKU TEXHUHECKUX XapaKTepUCTUK BOAOPOAHOrO reHepaTtopa HEOGXOAUMO BLINONHUTL aHaNKU3 HeoNpPEeAEeneHHOCTH n3-
MepeHWiA. MorpewHocT MoryT BbITb NPoOAHANU3NpoBaHbl 40 N/UNKU Nocne UcnbITaHU.

PekoMeHayeTCA BLINOMHATL aHaNM3 HeonpeaeneHHOCTU A0 Havana NpoBeAeHUA UcnbiTaHuin. MNpeasapUTenbHbIA
aHanu3 nosBonsAeT NPeAnpUHATL Mepbl N0 YMEHBLLUEHWUIO 3HA4YEHWI NOrpeLuHocTel A0 NOAXOAALLEro YPOBHS, COOTBET-
CTBYIOLLEro LeNn UCTbITaHUs, UM CNOCOBCTBYET CHUXEHUIO CTOMMOCTU UCTIBITAHUA C OAHOBPEMEHHLIM obecreveHnem
Hagnexatyen TOYHOCTU M3MEPEHWNA.

AHanua HeonpeaeneHHOCTM U3MEpPEHW Nocne 3aBepLUEHUA UCNbITaHWI sBnseTca obasaTtenbHeM. Ons onpepe-
NIeHUs HeonpeaeneHHOCTU U3MEPEHWI XapaKTepUCTUK BOAOPOAHOIO reHepartopa UX aHanu3 JOSIKEH BbINOMHATLCSA Ha
OCHOBE 3MMNUPUYECKMX AaHHbIX. 3Ha4YeHne HeonpeAeneHHOCTU U3MEpPEHUId creayeT ykasblBaTb BMECTe CO 3Ha4YeHUeM
paboveit xapakTepuCTHKM.

JaHHoe NpunoxeHne MOXHO UCNONb30OBaTL B Ka4ecTBE PYKOBOACTBA MO BLIYMCIIEHUIO HEONPEAENEHHOCTU U3Mepe-
HWiA 4O 1 Nocne ucnbiTaHuid. Kpome Toro, NpunoxeHue A COAepXUT NPUMEp aHanusa HeonpeAeneHHOCTU M3MEPEHWiA ANs
napaMmeTpoB BbipaboTku Bogopoaa. MNpumMep NpuBeeH TONbKO B 03HAKOMUTESNBHBIX LIENSIX U HE JOIDKEH UCMONb30BaThCA
B KadecTBe pesynbrara UCMbITaHUA. [ns Hagnexallero aHanmsa HeonpeAeneHHOCTU M3MEPEHNIA B paMKax HacTosLLero
cTaHgapTa Heobxogumo cobniogate Tpebosanus ISO/IEC 98-3.

B.2 MoaroroBKa

AHanus HeonpeaeneHHOCTU N3MEPEHUI XapaKTepUCTUK BOAOPOAHOro reHepartopa (Hanpumep, KM npoussoacrsa
BOLOPOfa) MOXET BBIMOMHATLCA C NOMOLLBIO OLEHKN pa3fMyHbIX NapaMeTpoB, a Takke XapaKTepUCTUK BOJOPOJHOro
reHepartopa.

PesynkTaTt namepeHus Kaxgaoro napameTpa npeacTtasnsaeT co6oil KoMOGuHaLMio hakTUYecKoro 3sHa4eHusa n cymmap-
HOW HeonpeAeneHHOCTU u3aMepeHna. CyMmapHas MorpellHOCTb U3MEPEHNSA COCTOUT U3 CUCTEMATUYECKON U CryYaitHoW
norpeLUHocTeNn.

Mpu 3ToM cymmMapHasi HeonpeaeneHHoCcTb NapaMeTpa npeacTaBnsaeT coboi KOMGUHUPOBaHHYIO NOrPELIHOCTb, NO-
JIy4YEHHYI0 Ha OCHOBE CUCTEMaTUYECKON U CNyYaitHoN HeonpeAeneHHOCTEN.

[ns noBblIlLEeHUsT TOYHOCTU U3IMEPEHWUIA XapakTEPUCTUK BOAOPOAHOro reHepatopa Heo6xoAUMO MUHUMUINPOBATL
cUCTEMAaTUYECKYIO U CriyqaiiHyo HeONPeAeneHHOCTU U3MEPEHUA NapaMeTpoB.

MorpellHoCcTb NoBepkn 06OpPYAOBaHUA paccMaTpUBaETCA B Kav4ecTBe CUCTEMATUYECKOR HeonpeaeneHHoCTu, no-
3TOMY peKOMeHZyeTcs ucnons3oBath 6onee TouHoe o6opyaoBaHue, YTOGE MUHUMU3UPOBATL CUCTEMATUYECKYIO Heonpe-
JeneHHocTb. HeobxoaMo BHUMaTENBHO NOA0WTH K Bonpocy Beibopa o6opyaoBaHus.

[na MMHUMU3aLumK criydaiiHon HeonpeaeneHHOCTU U3MEPEHUI CNeAYET NPoaHaNn3npoBaTL METOANKN UCNLITAHUNA,
YCIOBUS UCMbITaHWIA U MeToAbl cbopa AaHHbIX. CnyvanHasa HeonpeAeneHHOCTb paBHa AABYKPAaTHOMY 3HAYEHWIO CTaHAapT-
HOro oTkIoHeHUs (20 Ans 95 % crnyvaes). MNepea BLINONHEHWEM NPOBEPKU NPON3BOAUTENBHOCTU HEOGXOAUMO TLLATENBHO
CnnaHMpoBaTk COOTBETCTBYIOLLEE UCNbITAHUE.

Mo BO3MOXHOCTM M3MEPEHNA NAPAMETPOB CNeAyeT BLINONHATL OAHOBPEMEHHO. 3annchb aHHbIX C NOMOLLbIO aBTO-
MaTuM3MpoBaHHOrO 0bOpyAOBaHUA MOMOXET NOMNy4UTb HaGopbl NapannenbHbIX AaHHbIX. [NA UCnbITaHUA XapakTepucTuk
NpOW3BOAUTENBHOCTM HEOOXOAMMO HaNU4ne yCTaHOBUBLLUXCS YCNOBUIA.

Mepepn BbIMOMIHEHWEM MPOBEPKN NPOU3BOAUTENBHOCTU HEOOXOAUMO onpefenuTb BENUYUHBLI KPaTKOBPEMEHHbIX W
ANUTeNbHBIX MNYKTYaLuid, a Takke y6eauTbCA B HANUHUKU YCTORYMBOrO COCTOAHUS. MOoHATUE «yCTaHOBUBLUEECA COCTONA-
Hue» onpegeneHo B 6.2. MpogomKNTeNbHOCTL UCNbITaHNA cneayeT BuibupaTh ¢ y4eToM rykTyaLuil pesynsraTos 40nro-
CPOYHBIX M3MepeHuiA napameTpoB. KpoMe Toro, NPoAOMKUTENBHOCTL UCNbITaHWUA AOMKHA OXBaTbiBaTb Kak MUHUMYM OAWH
UMK AnuTenbHbIX ryKTyaLmil.

Bo BpeMs ucnbiTaHUs HEOBX0ANMO NONy4UTL He MeHee 30 He3aBUCUMBIX TOYEK laHHbIX KaX[oro napaMeTpa, YTo-
6bl paccuuTaTh CTaHAapTHOE OTKNOHeHWe. Kaxablil Habop AaHHBIX AOMKEH hOpMUPOBATLCA NYTEM YCPEeAHEHUA U3Me-
peHuit (Hanpumep, ANs U3MEPEHNUS HaNPSXXEHUS) UKW C UCMONB30BAHMEM CYMM, MOAENEHHbIX Ha MPOAOMKUTENBbHOCTD
M3MepeHUs (HanpuMep, ANa CKOPOCTU NOTOKa Tonnuea).

[na nogaepaHus HE3aBUCMMOCTU TOYEK AaHHbIX HE0OX0AUMO, YTOOBI MUHUMArbHBIA UHTEpBan BpeMeHU Mexay
HabopaMu flaHHbIX paBHANCA 1 MUH.

B.3 OcHoBHble gonylleHuA

MonoxeHua HacTosLero ctaHgapTa NOAroToBneHsl Ha ocHoBe PykosopcTea ISO/IEC 98-3. Mcnonb3oBaHue fo-
NYLLEHWA, YYUTLIBaIOLLMX OCODEHHOCTU KOHCTPYKLIMKU, U METOAUKA UCNbITaHUA, OMUCAHHBIE B HACTOSILLEM CTaHAapTe, no-
3BONSAOT cPopMynupoBaTb TpeboBaHUA U AONYLLEHUS MPUMEHUTENBHO K BOAOPOAHBLIM reHepaTopam.
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CaenaHbl cneaytowne 0CHOBHbIE AOMYLUEHUS.

I'Ipe,qnonaraeTCQ, 4YTO BC UCTOYHUKU cnyqaﬁHoﬁ HeonpeAeneHHOCTU XapaKTepusyroTca HopManbHbIM pacrnipeje-
NeHWeM 1 OLEHUBAIOTCA Kak 26 Ana 95 % oxsata. CucTeMaTUdeckas HeonpeaeNeHHOCTb NPeACcTaBnAeT coboil OLeHKY
nOFPGMHOCTeﬁ, KOTOpbl€ OCTaloTCA NOCTOAHHBIMU BO BpeMs WUCNBITAHWUIA. I‘Ipu OLeHKe cucTemMaTuyeckon HeonpeaenexH-
HOCTN B Heo6X0ANMO YUNTLIBATL NOrPELLUHOCTL KanWGpPoBKK, BNUAHUE NPUBOpHOro o6opyaoBaHUs (Hanpumep, uanyyeHue
AaTyuka Temrneparypbl) U BXOAHbIE laHHbIe (HanpuMep, CBOWCTBA rasa, U3SMepeHHble B paMKax NpoTOKONa UCMbITaHWiA,
npu 3ToM NapaMeTpbl He U3MEPAIOTCH HENPepbIBHO Ha NPOTSXKEHUU BCel Npoueaypbl UCTILITAHUS).

Kaxxaomy napameTpy [JOfKHO COOTBETCTBOBATL Kak MUHUMYM 30 HE3aBUCMMBIX TOUEK flaHHbIX. [py Hanu4um MeHee
30 He3aBUCUMBIX TOYEK JaHHbIX ANsi OAHOrO UMW HECKONbKUX NapamMeTpoB, HEOGX0AUMBI JONONMHUTENbBHBLIE BbIYUCTIEHUS.
Cnepyet pykosoacTBoBatkes ISO/IEC 98-3.

MpeanonaraeTcs, UTO BCe UCTOMHUKN CNyYalHOIA HeonpeaeneHHOCTU XapaKTepu3ayoTcs HopManbHbIM pacnpegene-
HMEM W OLIeHUBAKOTCA Kak 2S5 U3MepsieMbIX BESIUUUH, YTO COOTBETCTBYET 95%-HOI BEPOSITHOCTU OXBaTa.

CymmapHas HeonpeaeneHHocTb Ugs AOMXHa onpefensaTeea nyTeM o6beuHEeHUs cuctemaTudeckon B u cnyyaid-

Hoii (Sg) HeonpeaeneHHoOCTH no opmyne

Ugs =[ B2 +(254)? T/ !

YTO IKBUBAJIEHTHO

Ugs =2[ (B/2) +(s;)2]1/2.

B.4 O6wui noaxon
MoatanHas MeToAMKa BEIYMCIEHWIA:
a) onpeaeneHue nNpoueayp N3MepeHus:
1) aHanus yenei u NpoAoMKUTENBHOCTb UCMbITaHWSA. Mpu HeobXxogMMOCTU MOXHO NPOBECTU NpefBapuUTeNbHOe
ucnelTaHue, 4Tobbl ONpeaenuTb NPOACIKUTENBHOCTL UCNBITAHWIA,
2) onpegereHne BCex He3aBUCUMBIX NapaMeTPOB U3MEPEHNIA N UX HOMUHAIIBHOTO 3HaYEHUS,
3) ycTaHOBMEHWe BCEX MPOLUEAYP KanMBpoBKM M XapaKTepuCcTUK Npubopos, crnocobHbIX NOBUSATL Ha KaxAbli
napameTp. Heobxoa1MMo NpoBepnTE Heonpea eNneHHOCTb KOMMOHEHTOB U3MEPUTENBHOW CUCTEMBI, BIUSIOLLUE Ha
ZBa unu 6onee UsMepeHns 0JHOBPEMEHHO (B3aWMOCBA3aHHbIE NOrPELLHOCTH),
4) BbisBNeHWe YHKUMOHaNBHLIX 3aBUCUMOCTEN MEXAY He3aBUCUMbIMW NapamMeTpamu M3MepeHnii U pesynera-
TaMuW UCMbITaHUIA C UCTIoNb30BaHWeM OPMYN AN pacyeTa XapakTepucTUK BOAOPOAHOro reHepatopa cornacHo
YKa3aHUAM HacTosLLero ctaHaapTa;
b) ycTaHOBNEHNe UCTOMHWUKOB CriydaiiHblX HEOMpeAeneHHOCTelW, Ha OCHOBE MOMHOMo 1 UCHEpPMbIBAKOLLero cnucka
BO3MOXHbIX UCTOYHUKOB HeoMnpeaeneHHocTel ANs BCEX NapameTpos,
C) pacyeT unu onpegeneHne abCOMOTHBIX CUCTEMATUYECKUX U CRyYailHbIX HeonpeAeneHHOCTed ANA KaxAoro
napametpa:
1) abcontoTHas cucTemMaTnyeckas HeonpeAeneHHOCTb M3MepeHNit B; LOomKHa BbIMNCAATECS YMHOXEHWEM Tou-
HOCTHU KaJ‘IVI6pOBKI/I Ha HOMUHarbHO€ 3Ha4YeHne KaXaoro napameTpa,
2) abcontoTHas crydvaiiHan HeonpefeneHHoCTb pesyneraTa usMepeHusa 2S,; B ABa pasa NpeBbILLaeT cTaHAapT-
HOe OTKITOHeHUe napaMeTpa,
d) onpefeneHne cucTeMaTUyeckoid WU CnyyaiHOW HeonpefeneHHOCTU U3MEepeHUss NMPUMEHWUTENBHO K Kaxpomy
napameTpy:
1) cucTemaTudeckas W cryvaiHas HeonpegeneHHOCTU U3MepeHU He3aBUCMMbIX NMapaMeTpPoB BblYUCIATCH
pasfgensHo BMMOTh 40 OKOHYATENbHOMO pesyrnerara Mo cnegyowmm gopmynam:

B = | = (08a)" T/z ,

25 = [Z (6:25:)" }1/2 ,

rie Br — cuctemarndeckasn HeonpeaeneHHOCTb U3MePeHNs;
2Sg; — cnyvaiiHas HeonpeAeneHHoCTb pesynsrara UsMepeHus,
2) BecoBble KO3PPULMEHTBI 6; BEIMUCNSAETCA NyTeM AU dEPEHLMPOBAHUA NI KOMMBIOTEPHOrO MoAennpoea-
HUS C UCMOMb30BaHUEM (PYHKLMOHATBHO 3aBUCMMOCTH, YKasaHHOW B nepevncnerin d) 1),
€) CyMMapHYyH HeonpegeneHHOCTL UBMEPEHMIA BEIMUCNAIOT Mo hopmyrie, 06beANHAOLWEN cucTeMaTU4ecKyto 1 cry-

YaliHyl0 HEOMNpeeneHHOCTH.
1/2

2 2
Ures =[ (B2) +(25r ]
f) npoTokon (OTYET) NPOBELEHNS UCTILITaHUIA OPOPMIISIOT B COOTBETCTBIUM C TpeGoBaHUAMM pasaena 9.
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PacuyeT TennOTBOPHON CNOCOOHOCTU TONNUBA

Ta6nuuya C.1— TennotsopHas cnocoBHOCTL KOMMOHEHTOB MPUPOAHOTO rasa Npyu HOpMarnbHLIX YCROBUAX CropaHus
UaeansHoro rasa

Mopsia- Tenigisoa;aﬂ Bbicwas Huswas Bbicwas
(OB KoMMOHEHT CHOCOBHOCTD TennoTBopHas TennoTeBopHas TennoTBopHas
HoMep (Mo 0Bbemy) cnocoBHoCTbL (Nno CNocoBHOCTb CNocoBHOCTb
KIDK/MOnb obbvemy), kx/mMonb | (Mo macce), MIx/kr (no macce), MOx/kr

1 MeTtaH 802,69 891,56 50,035 55,574

2 OTaH 1428,84 1562,14 47,52 51,95

3 MponaH 2043,37 22211 46,34 50,37

4 n-6yTtaH 2657,6 2879,76 45,72 4955

5 2-MeTunnponaH 264842 2870,58 4557 49 39

6 n-neHTaH 3272,00 3538,6 45,35 49,04

7 2-meTundyTaH 3265,08 3531,68 45,25 48,95

8 2,2-gumeTtunnponaH 3250,83 3517,43 45,06 48,75

9 h-rekcaH 3887,21 4198,24 4511 48,72

10 2-MeTUNNeHTaH 3879,59 4190,62 45,02 48,43

11 3-MeTunneHTaH 3882,19 4193,22 45,05 48,66

12 2,2-AMMeTuUnbyTaH 3869,8 4180,83 44 91 48,51

13 2,3-AMMeTuUnbyTaH 387757 4188,6 45,00 48,6

14 n-rentaH 4501,72 4857,18 4493 48 47

15 n-oKTaH 5116,11 5516,01 44,79 48,29

16 n-HOHaH 5731,49 6175,82 44,69 48,15

17 n-aekaH 6346,14 6834,9 446 48,04

18 OTuneH 1323,24 1412,11 4717 50,34

19 MponuneH 1926,13 2059,43 4577 48 94

20 1-6yTeH 2540,97 2718,7 4529 48,46

21 L{uc-2-6yTeH 25342 2711,9 4517 48,33

22 TpaHc-2-6yTaH 2530,5 2708,3 451 48 27

23 2-meTUnNnNponex 25243 2702,00 44 99 48,16

24 1-neHTeH 3155,59 3377,75 44 99 48,16
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OkoHy4yaHue mabnuup! C.1

Huswasa

Hopsia- TeNOTBODHAS Bbicwaa Huswas Bbiclwas
Kogbﬁl KoMMoHeHT CnocoGHECTb TENNoTBOPHanA TennoTBopHas TEeNnoTBOpHas
HoMep (Mo 06bemy) crnocobHocTb (No CMnocoBHOCTb CMNocoBHOCTb
KIDK/MOMb obbemy), kKx/Monb | (no macce), Mx/kr (no macce), MIx/kr
25 MponagueH 1855,09 1943,96 46,3 48,52
26 1,2-6yTagueH 2461,82 259512 45 51 47,98
27 1,3-6yTagueH 2408,8 25421 44 53 47,00
28 AueTuneH 1256,94 1301,37 48,27 49 908
29 LnkroneHTtaH 3100,03 3322,19 442 47 37
30 MeTunuuknoneHTaH 3705,86 3 912,46 44 03 472
31 STunuMkKoneHTaH 4320,92 4 631,95 44 01 47 17
32 LinknorekcaH 3689,42 3 956,02 43,84 47,01
33 MeTunuuknorekcaH 4293,06 4 604,09 43,72 46,89
34 STnnymkrorekcan 4911,49 5 266,95 43,77 46,94
35 BeHson 3169,56 3 302,86 40,58 42 28
36 Tonyon 3772,08 3 949 81 40,94 42 87
37 OTunbeHson 4387,37 4 609,53 41,33 43,42
38 O-KCUNon 4376,48 4 598 64 41,22 43,31
39 MeTaHon 676,22 765,09 21,1 23,88
40 MeTaHTHON 1151,41 1240,28 23,93 25,78
41 Bopopog 24172 286,15 119,91 141,95
42 Boana 0 44 433 0 2,47
43 CepoBogopog 517,95 562,38 15,2 16,5
44 AMMUMaK 316,86 383,51 18,61 22,52
45 LinaHosogopog 6495 671,7 2403 24 85
46 Okucb yrnepoga 282,91 282,91 10,1 10,1
47 CepHucThlih kapboHUnN 548,15 548,15 9,12 912
48 Cepoyrnepog 1104,32 1104,32 14,5 14,5

MpuMedvyaHUne — BhblleyKaszaHHblE 3HAaYEHNA 3aMMCTBOBaHbI M3 1ISO 6976:1995 (Tabnuupl 3 1 4).
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Tabnuya C.2— PaGounit nucT 1. PacyeTHble 3HAYEHNUA NapamMeTpoB SHePruun rasoobpasHoro TonnvMea

Temneparypa t — 293 K, paeneHue p;— 103,325 kla

YaeneHaa YAenbHas YaenbHas
TennoTteopHas TennoTteopHaa HTaNbLNUA sz-;r::::::a BHTanbNMA
MonspHas cnocoGHOCTb CNocoBHOCTb Komcranta A | Komeranta B | Komcrawra C KOMMOHeHTa ra3006pasHoro ToNNMBea KOMMOHEHTa
Komnonent | *OHUeHTpaumsa KOMMNOHEHTOB Tonnuea komnoHeHTa | KomnoHewTa | Komrnomerta | MPY HOPManbHoi n N TonnMBa npu
p¥ HopMarbHOM
KOMMOHEHTOB j | ra3oo6pasHoro (Qso), razab) ra3a rasa Temneparype TeMNEDATYDE Temnepartype f;
(xj Tonnuea?® kk/monb (hfj), ( hp)Typ (hy),
(Qro)» KdX/Mone | [opmyna (17)] KOx/Monk KX fvy KOX/Monb
[Popmyna (19)] [®opmyna (18)] [®opmyna (19)]
Asor 0,00 0,00 0,00 27,016 5,812 —0,289 8,023 6 0,00 8,16
Kucnopog 0,00 0,00 0,00 25,594 13,251 —4,205 78915 0,00 8,03
Okuch 0,00 282,91 0,00 26,537 7,683 1 -1,1719 7,956 1 0,00 8,10
yrnepoga
MeTaH 0,88 802,69 706,37 14,146 75,496 —-17,991 7,066 9 6,22 7,23
OTaH 0,058 1 428,84 82,87 9,401 159,833 —46,229 89757 0,52 9,23
MponaH 0,045 2 043,37 91,95 10,083 239,304 —73,358 12,255 1 0,55 12,61
BytaH 0,017 2 657,60 4518 18,631 302,378 —92,943 17,1806 0,29 17,66
Bogopoa 0,00 241,72 0,00 29,062 -0,820 1,990 3 8,356 0 0,00 8,50
Boga 0,00 0,00 0,00 30,204 9,933 1,117 9,124 6 0,00 9,29
Wtoro 926,37 7,58 7,77

2) CraHgapT ISO 6976:1995, Tabnuua 3.
b) Tabnuubi mepmoxumuyeckux danHbix (JANAF) nog pea. D.R. Stull u H. Prophet, ony6nukosaHHble NSRDS-NBS 37 (1965, 1971).

TennoTBopHas cnocobHocTb (Qyg), BeIMUCNEHHas no dopmyne (17).

926,37 «k[Ix/monb

YaernbHas sHTanbnus rasoobpasHoro Tonnuea npu Temneparype (f;), BiuMcneHHaa no dopmyne (19). 7,77 kx/monb
YaenbHaa sHTansnus KOMMNoHeHTa ra3oo6pasHoro Tonnuea Npyu HOPManbHON TeMnepaType (hgp), BBIYUCTIEHHAA NO 7,58 k[x/monb
dopmyne (19).

OHeprus faBneHus rasoobpasHoro Tonnuea (Epf), BblYUcneHHasa no dopmyrne (20). 0,05 k[k/mMonb

OHeprus rasoobpasHoro Tonnuea (Eg,), BelMMcneHHas no doopmyne (16).

926,61 k/Ix/monb
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Tabnuya C.2— Pabounit nucT 2. PacyeTHble 3Ha4Y€HNUA NapamMeTpoB SHEPrun Bosfyxa

Temnepartypa t, — 300 K, gaBneHue p, — 103,325 kl'a
a a

YaenbHas 9HTanbNUA KOMMNOHEHTa

TonnuMBea Npu HopManbHo TeMneparype

YaenbHas aHTanbnus KOMNoHeHTa
Tonnuea npv Temnepatype ¢,

KoMmoHeHT KoHcTaHTa A Bos,qyxaa) KoHcTaHTa B BO3ayxa KoHctaHTa C BO3gyxa (h.c), KOK/Monb (h.), KEximone
[®opmyna (19)] [Popmyna (19)]
Bosgyx 27,434 6,180 —0,898 7 8,154 5 8,5002

a) Tabnuybl mepmoxumuveckux 0aHHbix (JANAF) noa pea. D.R. Stull u H. Prophet, onybnukosaHHele NSRDS-NBS 37 (1965, 1971).

YaenbHaa sHTanbnus Bosayxa npu Temneparype &, (h,), BblMUCNeHHasa no gopmyne (19). 8,50 k[ k/Monb
YaernbHas aHTanbnusA Bosgyxa npyu HopMansHoW Temneparype (h,q), BblYncneHHas no gpopmyre (19). 8,15 k[ Dbk/Monb
3Heprua gaeneHus Tonnvea (Epa), BblMUCreHHas no dopmyne (20). 0,05 k[Dbk/mMonb
SHeprusa Bosgyxa (Eav), BblYKUCIIEHHas no dopmyne (16). 0,40 kDx/Monb
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MpunoxeHue D
(cnpaBo4yHoE)

OnpepeneHne KoadhdurumeHTa NOoNe3HOro AeicTBUSA BOAOPOAHOIO reHepaTopa

D.1 O6wue cBegeHus

Ha pucyHke D.1 mokasaHa 0606LieHHas cXemMa Nofjaus 1 OTBOAA Pas/MuYHbIX TUMOB 3HEPrMM A/ BOLOPOAHOMO
reHepatopa. OnpegeneHnst YCnoBHbIX 0603HaYeHWii AaHbl B Ta6nuue A.l. PacueT UxX UACNOBbLIX 3HAUEHWIA BbINOHAETCS
cornacHo pasgeny 8.

Qm out

fQret)

1— BOAOPOAHbI/ reHepaTop
PucyHok D.1 — lNogsoaymas 1 oTBogumas aHeprus

KM/ BOAOPOAHOTO reHepartopa BbIUMCASIETCA C WCMO/Mb30BAaHWEM 3HAYeHWUin NMOABOAVMMON U OTBOAWMON 3Hepruii
reHepaTopHOI CUCTEMBI.

CyllecTByeT HECKONbKO ypaBHeHuit ans KM, onpegensieMbiXx Ha OCHOBE Pa3/MYHbIX TEOPETUYECKMX MOAXOLOB.
[Be xapaktepHble dpopMysbl, onpegensawwme K, npueeseHs! B pasgenax D.2 n D.3.

D.2 SHepreTnyeckuin koadppuumeHT Noae3Horo AencTens

OHepreTnyecknii KM BogopogHoro reHeparopa Lk BbluucaseTcs no dopmyne

n = 9°ut
he'Qin+Qst+~n'

3HameHaTeflb NPeACcTaBsieT co60i CyMMYy 3HEpPruiA, NoABOAUMbIX K BOLOPOAHOMY reHepaTtopy, Npu 3TOM B YWCU-
Tene HaxoamTcsa 3HAYeHNe 3Heprun, OTAABaEMOl BOAOPOAOM reHepaTOpHON CUCTEMBI.

D.3 TonnuBHbI KO3 PUUNEHT NOSIE3HOTO AENCTBUSA
TonnueHblli KM, BogopogHoro reHepatopa ijhf BblumMcnsieTcss no oopmysne

3HameHaTeNlb NpeAcTaBnsieT co6oii 3HaueHWe 3Hepru TOMIMBa, MOABOAMMOIN K BOAOPOAHOMY reHepartopy, npu
3TOM B UMC/IUTENIE — 3HAUEHWE BE/IMUMHA SHEPTnK, CoaepXKalleiics B BOAOPOAe, NOJyYeHHOTO BXoAe paboThl reHepaTopa.

Ecnn BOAOPOAHbIi reHepaTop MCMOo/b3yeT YacTb reHepupyemMoro ¥M BoAopoaa, sHeprusi Qret He CyMMMpyeTcs co
3HaMeHaTesIeM, a BblUMTAETCs U3 YNC/IUTENs. XapakTepHbIM CyuyaemM MOXET CNYXUTb KOMBMHALWS BOLOPOAHOIO reHepa-
Topa U TON/MBHOMO 3/1IEMEHTA, KOorAaa HempopearMpoBaBLUMii BOAOPOA, BblAENSEMbIA TOMMBHLIM 3/1EMEHTOM, WUCMOMb3Y-
€TCs B KayecTBe TON/MMBA A4/11 TOPENiKU CUCTEMbI NepepaboTki Ton/MBa.

MpumeyaHue — [0 COrNacoBaHUI0 C 3aKa3uyMkoM M3roTOBUTESIb MOXET UCMO/b30BaTh Apyrue dopmysbl Ans
onpegenenuns K BMecTo ykasaHHbIX B HACTOSLLEM CTaHAapTe.
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MpunoxeHue E
(cnpaBouHoe)

STanoHHbIN ras

E.1 O6wue cBeaeHusn

Tabnuusl E.1 1 E.2 NO3BONAKT CPpaBHMBATb U3MEpPEHHbIe XapakTepUCTUKKM, NMOMyYeHHbIe NoTpebuTenemM npu uc-
Nonb30BaHWM NPUPOLHOTO rasa, ¢ XapakTepucTkamu 3asiBleHHbIMU U3roToBUTENEM Ha OCHOBE CBOEro cocTasa Mpupof-
HOro rasa. Ecnu nWarotoBuUTenb W 3aKas34yuku MCMBITHIBAOT 0fMHaKoBoe 0OOpyAOBaHWE C UCMOMb30BaHUeM MPUPOAHBIX
rasoB pasfnyYHbIX COCTABOB (M NMyGNUKYIOT pesynbTaThl CBOUX UCTbITaHUI), MOXHO cdopMMpoBaTh 6a3y AaHHbIX NONpPaBoY-
HbIX KO3ULMEHTOB, YTOOEI OMPEAENNUTE Pas3nNuyMs Mexay cocTaBamu rasos. Co BpeMEHEM HOBbIE 3aKasduku cMoryT
HaiiTn nonpaBoYHbIA KOSPPULMEHT, YTOOBI CKOPPEKTUPOBaTb 3asBIEHHBIE XapaKTepUCTUKU ONS KOHKPETHOro cocTasa
rasa, Bel6pas Hanbonee NOAXOAALWA STanNOHHbIN ras.

E.2 JranoHHble rasbl AnsA nponaHa U NPMpoaHoOro rasa

Tabnuua E.1 cogepXuTt xapakTepucTukn 14 aTanoHHbIX rasoB ANs NPUPOAHOro rasa, a Tabnuua E.2 — xapakrepu-
CTWKM 17 3TanoHHbLIX ra3oB Ans nponaxa.

Mpw Ncnonb3oBaHWK UCTbITATENBHOMO rasza HeobxogMmo BbIGpaTh Hanbonee NogxXoAsALMIA 3TaNoOHHbIN a3 U ykasaTb
€ro B OTYeTe.

CucTeMbl pacnpegeneHns NpMpoAHOro rasa obbl4HO cogepxaT pasnuyHble COeaUMHEHNS cepbl (B OCHOBHOM apoMa-
TUYecKkue BelleCTBa), Hanpumep: TeTparnapoTuoteH, cepoBofopod (HyS), anstuncynedua (DES), MeTunstuncynshus
(MES), aumetuncynbdug (DMS), metunvepkantad (MM), nsonponunmepkantaH (IPM), TpeT-6ytunmepkantaH (TBM),
nsobytunmepkantaH (IBM), 2-6ytunmepkanTaH (SBM) U T. 4.
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Tabnunya E.1— 3TanoHHbIN ra3 Ans npupoaHoro rasa

| A1 | A2 | G25 | B1 | B2 | G20 | C1 | C2 | D1 | D2 | E1 | E2 | F1
CHy, 66,2 67,2 86,0 63,0 82,4 | 100,0 | 65,1 74,9 75,6 97,2 88,9 71,7 92,0
CyHg 5,0 1,7 0,0 11,7 0,0 0,0 8,3 3,3 11,7 0,0 10,0 15,0 17
CsHg 0,7 3,3 0,0 2,0 0,0 0,0 4,0 3,3 0,7 1.3 0,0 2,7 6,0
C4Hqo 0,2 0,0 0,0 0,0 1,0 0,0 0,7 1,0 0,5 0,2 0,0 0,3 0,2
CsHys 0,1 0,0 0,0 0,0 0,7 0,0 0,6 0,4 0,3 0,1 0,0 0,2 0,1
Cos 0,1 0,0 0,0 0,0 0,3 0,0 0,3 0,3 0,2 0,1 0,0 0,1 0,1
CO, 7,8 10,0 0,0 586 2,2 0,0 5,6 1,1 8,9 1,1 1,1 3,3 0,0
N, 20,0 17,8 14,0 17,8 13,3 0,0 15,6 15,6 2,2 0,0 0,0 6,7 0,0
Hu3awas TennoTBopHasa cnocobHOCTb, KBT-u3 7,84 7,86 8,13 8,89 9,01 9,45 9,66 9,58 10,19 | 10,21 10,65 | 10,77 | 11,19
Hu3awas TennoTBopHasa cnocobHOCTb, MOx/m3S | 2821 | 28,30 | 29,25 | 32,01 | 32,43 | 34,02 | 34,77 | 34,48 | 36,76 | 36,68 | 38,34 | 38,77 | 40,30
Hu3awas TennoTBopHasa cnocobHOCTb, KBT-u3 8,69 8,71 9,03 9,84 9,99 10,49 | 10,67 | 10,59 | 11,30 11,31 11,81 11,90 | 12,39
Hu3awas TennoTBopHasa cnocobHOCTb, MOx/m3 | 31,27 | 31,36 | 32,49 | 3541 | 35,96 | 37,78 | 38,40 | 38,14 | 40,67 | 40,72 | 42,51 | 42,85 | 44,90
lpodomxeHue mabnuupi E. 1
| F2 | N1 | N2 | N4 | NS | K4 | J1 | J2 | J3 | J4 | G1 | G2

CHy, 85,70 | 90,65 | 90,50 | 90,35 | 89,57 | 90,00 89,6 88,9 87,50 89,2 83,4 72,0
CyHg 13,30 4,0 4,0 4,0 5,0 6,0 5,6 6,8 59 4,6 6,7 13,3
CsHg 0,7 1,0 1,0 1,0 1,0 1,0 3,4 31 53 2,7 4,7 53
C4Hqo 0,2 n-0,3 n-0,3 | n-0,15 | n-0,3 n-0,2 1.4 1.2 12 3,4 1,5 1,3

i-0,3 i-0,3 i-0,3 i-0,3 i-0,2
CsHys 0,1 neo-0,0 | neo-0,0 | neo-0,15| neo-0,1 | neo-0,0 0,0 0,0 0,0 0,0 1,0 0,9

n-0,1 n-0,15 | n-0,15 n-0,1 n-0,2

i-0,1 i-0,15 | i-0,15 i-0,1 i-0,2
Cos 0,1 0,05 0,1 0,1 0,03 0,2 0,0 0,0 0,0 0,0 0,5 0,4
COo, 0,0 1,0 1,0 1,0 1,0 0,8 0,0 0,0 0,0 0,0 0,0 2,2
N, 0,0 2,5 2,5 2,5 2,5 1,2 0,0 0,0 0,1 0,1 2,2 4,4
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F2 N1 N2 N4 N5 K4 J1 J2 J3 J4 G1 G2
Huswasn TennoTBopHas cnocobHOCTb, KBT-y3 11,26 — — — — — 11,29 11,29 11,56 11,58 11,92 11,96
HusLwasn TennoTBopHas cnocoBbHOCTb, MOx/m3 40,55 — — — — — 40,64 40,66 41,63 41,69 42 93 43,07
Huslwasna TennoTBopHasa cnocobHOCTb, kBT 43 12,47 — — — — — 12,51 12,51 12,80 12,82 13,17 13,20
Huswasn TennoTBopHas cnocobHOCTb, MOx/m3 44,90 — — — — — 45,02 45,03 46,07 46,15 47,42 47,50
Tabnuuya E.2— 3TanoHHbIN ras gna nponaHa
| JP1 | 1A | 1B | 1C | 1D | 1E | 2A | 2B | 2C | 2D
C,Hg 0,8 0,0 5,0 0,0 5,0 0,0 5,0 0,0 50 0,0
CiHg 98,0 100,0 90,0 90,0 80,0 80,0 70,0 70,0 60,0 60,0
C4Hqo 1,2 0,0 5,0 10,0 15,0 20,0 25,0 30,0 35,0 40,0
Hu3wasa TennoTBopHas cnocobHOCTb, KBT-u/M3 25,37 25,94 25,96 26,80 26,82 27,65 27,68 28,51 28,53 29,36

Hu3awasn TennoTBopHas cnocobHOCTb, MOxx/m3 91,35 93,38 93,47 96,46 96,55 99,54 99,63 102,62 102,71 105,70

BeicLwasa TennoTeopHas crnocobHoOCTb, KBT-u/M3 27,56 28,22 28,25 29,14 29,14 30,06 30,09 30,98 31,00 31,90

BeicLias TennoTBopHasi crnocobHOCTb, MOx/m3 99,22 101,58 101,69 104,90 105,00 108,21 108,31 111,52 111,62 114,83

OkoH4aHue mabnuupi E.2

3A 3B 3C 3D 3E 3F 3G 3H G30
CyHg 5,0 0,0 5,0 0,0 5,0 0,0 50 0,0 0,0
CsHg 50,0 50,0 40,0 40,0 20,0 20,0 0,0 0,0 0,0
C4Hq0 45,0 50,0 55,0 60,0 75,0 80,0 95,0 100,0 r:_'558
Huslwasna TennoTBopHasa cnocobHOCTb, KBT-u/M3 29,38 30,22 30,24 31,07 31,95 32,78 33,66 34,49 32,25
Huswasn TennoTBopHas cnocobHOCTD, MOx/m3 105,78 108,77 108,86 111,85 115,02 118,01 121,17 124,16 116,09
Briclias TennoTBopHasi cnocobHOCTb, kBT u/m3 31,92 32,82 32,84 33,73 34,68 35,57 36,52 37,41 34,94
Brlicwas TennoTBopHas cnocobHOCTb, MOx/m3 114,92 118,13 118,23 121,44 124,85 127,06 131,47 134,68 125,81
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Mpunoxexnune AA
(cnpaBouHoe)

CBeZieHUs1 0 COOTBETCTBMU CChINIOYHbIX MEXAYHAPOOHbIX CTaHOAAPTOB
MeXrocyaapCTBeHHbIM CTaHAapTam

Tabnuya OA1

0O603Ha4YeHne CChINIoYHOro CTeneHb O603Ha4eHNe N HaumMeHoBaHue COOTBETCTBYIOLLEero
MeXayHapoaHOro ctaHgapTta COOTBETCTBUA MeXrocygapcCTBeHHOro ctaHgaprta
ISO 11042 (BCce vacTn) — *
ISO 11541 — *
ISO 11564 — *
ISO 14687-1 — *
ISO 14687-2 — *
ISO 16622 — *
IEC 61010-1 — *
IEC 61672-1 — *

* COOTBETCTBYHOLLUIA MEXIOCYAapCTBEHHbIN CTaH4apT OTCYTCTBYET.
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Buonuorpacgun

ISO 6976:1995, Natural gas — Calculation of calorific values, density, relative density and Wobbe index from
composition (Fas npupodHbil. Pacyem mernnomeopHol criocobHocmu, MiIomHocmu, omHocu-
menbHoU nnom+Hocmu u nokasamens Bobba ons cmecell)

ISO/IEC Guide 98-3, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty in measurement
(GUM:1995) (HeonpedeneHHocmb usmeperus. Yacme 3. PekomeHdayuu 1o ebipakeHuto Heorpe-
deneHHocmu usmepeHul)

IEC 62282-3-2, Fuel cell technologies — Part 3-2: Stationary fuel cell power systems — Performance test methods
(TexHonoauu monnueHbix anemeHmos. Yacmp 3-2. CmayuoHapHble SHepeocucmeMbl Ha 0OCHO8e
monnueHbix anemeHmos. Memodb! MpogepKu MmexHUYecKUX xapakmepucmuk)

IAPWS-IF97, International Association for the Properties of Water and Steam, Release on the IAPWS Industrial
Formulation 1997 for the Thermodynamic Properties of Water and Steam, 1997 (MexayHapoaHas
accoynayms No U3y4eHuo cBOWCTB BoAbl M Napa. C6opHuk IAPWS, 1997)

JANAF Thermochemical Tables (ed. SKULL, D.R. and PROPHET, H.), NSRDS-NBS 37, 1965, 1971 [Tabnuupl Tep-
MoxumMmdeckux gaHHeix (JANAF) (nog pen. SKULL, D.R. n PROPHET, H.), NSRDS-NBS 37, 1965,
1971]
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