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YYHO-UCCeA0BaTENbCKUIA UHCTUTYT CTaHAapTU3aLumM Matepuanos u TexHonoruii» (Pryrn «BHUM CMT») Ha
OCHOBE COOGCTBEHHOr0 ayTEHTUYHOro NBPOBOAA HAa PYCCKWIA A3blK yKa3aHHOro B NyHKTe 4 MexXAyHapoAHOro
cTaHfapTa

2 BHECEH TexHunyeckum komuTeToM no ctaHgaptusaumm TK 60 «Xumua»

3 YTBEPX/EH U BBEAEH B IENCTBUE Mpukasom defepasbHOro areHTcTsa no TeXHUYeckoMmy pe-
ry7IMpoBaHnIo U MeTPOoNorumn ot 24 nwoHA 2015 r. N» 793-cT

4 HacToAwMuin cTaHaapT UAEHTUYEH MexXayHapoaHoMY cTaHaapTy ISO 17584.2005 «CeoiicTBa xnaga-
renToB» (ISO 17584:2005 «Refrigerant properties»).

Mpv NnpuMeHeHUN HaCTOALLEro cTaHAgapTa PekoMeHAyeTCca MCN0/b30BaTb BMECTO CCbI/IOYHOTO MeXAay-
HapofHOro cTaHAapTa COOTBETCTBYOLWMNIA eMy HaUMOHasbHbIA cTaHaapT Poccuiickoli ®efepanunm, cBefeHus
0 KOTOPOM MpuBefeHbl B OMNONHUTENIBHOM NpuaoxeHun OA

5 BBEJJEH BIMNEPBbIE

MpaBuna npuMmeHeHUs HacToOsLWeEro craHjapTa ycTaHosrneHnol B TOCT P 1.0-2012 (pasgen 8).
WNHdopmauna 06 nsmeHeHnax K HacTosAWeMy cTaHfapTy nybivkyeTcs B eXerofgHom (Mo cOCTOAHUIO Ha
1 AHBaps Tekywero roga) MHOpPMaLMOHHOM yKasaTene «HaynoHanbHble CTaHgapThi». a ouynanbHbli
TeKCT U3MEeHeHW 1 NONpaBoOK — B €XeMeCsAYHOM MH(OPMaLMOHHOM yKasaTene «HaunoHasbHble CTaH-
fapTbi». B cnyyae nepecmoTpa (3aMeHbl) UAM OTMeHbl HacTOsAWEro craHjapTa cooTBeTCTBYywWLee
yBeJoMeHne 6yaeT ony6aMKoBaHO B 6avKaiilieM BbiMyCKe eXCMecsY>0ro NHhopMaLnoHHOro yKasaTens
«HaunoHanbHble cTaHfapThi». CooTBeTCTBYLWan nHpopmauns, yseomneHme u TekcTbl pasmeLtanT-
cA Takxe B MH(POpPMaLMOHHOW cucTemMe 06 Ero Nob30BaHNA — Ha oduymanbHOM caiiTe defepasnbHOro
areHTCTBa Mo TEeXHNYECKOMY Pery/iMpoBaHUI0 U MeTPoaornm B ceTun MHTepHeT (www.gost.ru)
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HacTosiwuit cTaHAapT He MOXeT 6bITb NOTHOCTLIO MU YACTUYHO BOCMPOM3BEAEH, TUPAXNPOBAH W pac-
NpoCTpaHeH B kayecTBe ohuuMansHOro nsganna 6es paspelieHns defepasibHOTO areHTCTBa Mo TEXHUYECKO-
My peryiupoBaHuio n MeTposiornu


http://mosexp.ru# 

FOCT P NCO 17584—2015

CopepxaHue

1 O6nacTb NpUMeHeHus....

2 HOPMATUBHDBIE COBITKM ....uiiiiitete ettt ettt ettt et e 4t e e ekt eee ke e e et e 42t e 44 e e £ o4 eR et £ ee et e eak et e e n et e e nn et e e R e e e e en et e nnnn e e e e e ens
3 TEPMUHBI Y ONPEACTIEHUA . ..o e 1
4 BbIUNCNIEHNE CBOMCTB XJTALATEHTOB .eiiuttitteetetatiestetsseeaateasseesseeasseeaseeasseasseesseeasseaseenseeaseeasseesseeasseanseeaseeanteenseanssesnneans 2
5 XapakTepucTukn AN NHANBULYANTBHBIX X/TAMATEHTOB ....couiitiiieiterteeetereeseetessee e te st srese et ese s seeene e e enenneas 6
5.1 OBLUNE MOMOKEHMA eeueiiieieienieeie et e ...6
5.2 R744. Anokcunpg yrnepogda..
5.3 R717. AMMUAK......ooeerunrnnen.

5.4 R12. [UXNOPANGTOPMETEH....cuiiiiiieieiie it teeeieateees e s see e s e e e caeeaesaese e e s aebesesseseeseesesesseeaeseeseeseesesaeseenesee e aenaaas

5.5 R22. XnopogudtopmeTtam.
5.6 R32.4ucTopmBTaH.... .
5.7 R123. 2,2-ANXNI0P-1, 1. 1-TPUII TOPOTAH c.veeutreiueeeutieteestteeteesteeasteesteessbessseesbaessseesbeebeestseenbeesbse s beenbeensaesnneenbeesnnens
5.8 R125. MeHTaMTOP3TAH. .ccovvvereeeiieeeens
5.9 R134a. 1,1.1,2-TOTPAMI TOPITAH . cueiutiutiriieuterteateateesesteeteessebessees e sbeshe e e e seeebeeseen b e sbeeb e e beebe s st e s e nee ek e eneeabesbeesnenaenbean
5.10 R143aA. 1,1, 1-TPUTOPITAH. ...eceiuiiieiee ettt a e e e e s s e e e e e s e e e se et e ae e e e eee e e e ee e e es
Lo = 3 N2 T W I A1 o o o] o Fc = L DTSRRI
5.12 R404A — R125/143a/134a (44/52/4)
5.13 R407C — R32/125/134a (23/25/52)..

5.14 RA10A— R3B2/125 (50/50)....cciiiiiiiiiiiiiiiiieii bbb b
5.15 R507A— R125/1438 (50/50)......cciiiiiiiiiiiiiieiii et s
MpunoxeHune A (06a3atenbHoe) TpeboBaHusa 415 3aAB/IEHUSA O COOTBETCTBUN HACTOALLEMY CTAHAAPTY........ 52
MpunoxeHne B (cnpaBoyvHOIl) BbluncneHne TepMognuHaMmnUeCcKux CBOMCTB YNCTbIX TEKYUUX Cpes,
N3 YPABHEHUA COCTOAHUA . 54
MpunoxeHne C (cnpaBoyHOe) BbluncneHve TepmMogmHamMmmnyecknx CBoCTB cmeceit
N3 YPABHEHMIA COCTOTHMA  eiuuiiiuiieiieatieetieesieesteeateesteeass bebeaasteeaseesseeaseeanseeaseeesseebeeaseeenbeeaseeasbeenseenseeans 56
MpunoxeHue D (cnpaBo4yHoe) J/InTepaTypHble CCbIJIKN Ha YPaBHEHUSA COCTOSAHUA
N «MPOBEPOYUHbIE 3HAUYEHUA» ..o 58
MpunoxeHune E (cnpaBoyHoOll) I3MEHUMBOCTb CBOWCTB CMECK U3-3a [J0NYyCTUMbIX
OTKITOHEHMIA COCTAB@ . uvtuviuruiatintesintiteseereese st eutetes et sees et et e se et e bt e be s e eb e s ee s eb e ae e ee e st et nbes e b e b esbebearennesenan 63

Mpunoxenne A (cnpaBoyHoe) CBeAeHNA O COOTBETCTBUN CChIJTOUYHBIX MeXAYHapOaHbIX
CTaHAapToB HauuoHabHbIM CTaHAapTaMm Poccuiickoit ®epepauum
(v geiicTBYOW MM B 3TOM KA4eCTBE MEXIOCYAapCTBEHHbIM CTAHAAPTAM)...ccciueeeeririeinnene 65

Bubnunorpadus



FOCT P NCO 17584—2015

BesepeHuve

HacTtoswwmin ctaHgapT, NoAroToBNeHHbI Pabouei rpynnoi 7 Mogkomuteta 8 MexXxayHapo4HOro TEXHU-
yeckoro komuteta MMCO TK 86 (ISO/TC 86/SC 8/WG 7), ABNseTCA HOBbIM MeXAYHapoAHbIM cTaHgapToMm. OH
CBfi3aH C MexpayHapogHbiM cTaHgaptom VNCO 817 u gonosnHsAeT ero. Llensio HacToswero ctaHgapra saeniser-
CS paccMoTpeHue pas3nnyunii Npyu oueHkKe NPou3BoAUTENbLHOCTU (PaboTbl), 06YCNOBAEHHbLIX NCNO/Ib30BAHNEM
pasHbIX CBOWCTB X/1afjareHToB, YTO CO3/4aeT C/I0XHOCTU, OCOOGEHHO B MeXAyHapogHoi Toproene. B HacTos-
LKA cTaHfapT BKIOYEHbl Te TeKyune cpefbl U ux CBOKCTBA, N0 KOTOPbIM AOCTYNHO A0CTATOYHOE KONYEeCTBO
JaHHbIX BbICOKOTO KayecTBa. B To Bpema kak pabouyas rpynna onpegenunna LenecoobpasHoCTb BKIOYEHUS
[OMOSTHUTENbHBIX TEKYYMX Cpef, Takux Kak yrieBoAopofAbl, U BKIOYEHUS NMEePEeHOCHbIX CBOWCTB, TakmX Kak
BSAA3KOCTb M TEMNIONPOBOAHOCTb, MOAENMN AaHHbIX A8 HUX, KaK O6blN0 onpefeneHo, HefoCTaTOuYHbl B HACTO-
Aulee BpeMs, 4ToObl OHM OblNN BKAKOYEHbI B MeXAyHapoAHbIli cTaHgapT. Mo aToi npuynHe paboyasa rpynna
pelwmna NOAroTOBUTbL HACTOAWMIA CTaH4apPT He TakuM NOJIHbIM, KaKUM OH A0/1KeH 6biTb, HO CBOEBPEMEHHbIM,
a He 3aepxuBaTtb U3gaHve cTaHgapTa B OXUAaHUU AONONHUTENbHbLIX faHHbIX. Paboyas rpynna npogosxaet
paboTy NO BKAOYEHUIO 4ONOMHUTENBHBIX TEKYUYNX Cpef U AONOSTHUTENbHbIX CBOWNCTB B HACTOALMI cTaHAapT.
MpeaycmMoTpeHo, YTO HacToAWMIA cTaHAapT 6yaeT noABepraTbCA perynsapHoii NnpoBepke U NnepecMoTpy.

[ns Takoro NpMMeEHeHMUs, Kak oLeHka NpoM3BOAMUTENIbHOCTU oxnaxaarLliero o6opyaoBaHns, cornaco-
BaHVWe 3HaYeHWii BCcex CBOWCTB MeXxJy BCeMW CTOpoHaMu fBnseTca 6onee BaxHbIM, yeM abCcosnTHas Tou-
HOCTb, HO NpOLLEe BCEro MOXHO JOCTUTHYTb KOHCEHCyca, Korga focTynHa nHopmaLuma BbICOKOTo kKayecTsa o
CBOWCTBaXx.

MpuHumMasn 3To BO BHUMaHue, paboyasn rpynna B3sna B Ka4eCTBe Haya/lbHON TOUKM pe3ynbTaTbl NPUNo-
XeHns 18 nporpammbl MexAyHapoAHOro areHTcTBa aHepreTukn «Tennodursnyeckme cBoiicTBa xnajareHToB
o6paTHbIX TEMIOBbLIX MallWH, NpUeMaeMbiX ANA OKpyxawlen cpedbl» [7]. JaHHOe NPUNOXEHUe COoAepXuT
BCECTOPOHHME OLEHKN AOCTYNHbIX YPaBHEHWI COCTOAHUA U UX PeKOMeHAyeMble npeacTaBneHna Ansa pagos
xnagareHtoB R123, R134a. R32, R125 n R143a. K yyacTtuio B JaHHOM npouecce 6b1710 npuriaweHo 60sb-
LIO0e KO/IMYEeCTBO YyYaCTHUKOB, KaXAblii MOr NpeAcTaBUTbL 418 OLEeHKN ypaBHeHWe cocTosHua. MNpeactaBneHuns
aAna R123, R134a, R32 n R143a. npuHATble B HACTOAWEM CTaHAapTe, Takme Xe. Kak U npeacraBneHus, pe-
KOMeHAyemble npunoxeHvem 18 (coBpeMeHHOe ypaBHeHue cocTosHuA ana R125, npuHAToe B HacToswem
cTaHgapTe, Kak 6b1/10 Noka3aHo, BnseTca 60/1ee TOYHbIM, YEM NPEeXHNe npeacTaBNeHns, peKOMeH0BaHHbIe
npunoxeHunem 18).

MpocToe cpaBHeHWe Mofesnieli cMeceil, OMMCaHHbIX B NpunoxeHun 18. obneryaet pacnpocTpaHeHne u
NPUHATHE NoaxoAa MoLeNnnupoBaHns HOBO cMmecK. dTa MOAeNb OCHOBbLIBAETCS Ha 3Heprum Fenbmronsua Ans
KaXoro u3 KOMMOHEHTOB CMeCu, 3TOT Xe NOoAXO0J MCNONb3yT B 6a3e faHHbIX CBOWCTB xnagareHtos NIST
REFPROP [5] u B paclwmMpeHHoW Tabnuue CBONCTB, ONy6/IMKOBAHHON ANOHCKUM O6GL,ECTBOM WHXEHEPOB Mo
OXNlaxXAeHUo U KoOHAWUMOHMpOoBaHuo Bo3gyxa (12). Moaenb JlemmoHa n AkobceHa (NpumeHeHHas B 6ase
AaHHbIXx REFPROP) npouie yuem mogenb TunbHepa-PoTta n gp (12], B TOM. 4TO OHa n3beraeT TPOIHbIX YC/IOBUIA
B3aumogeiicTBuii, Tpebyembix B Mogenn TunbHepa-PoTa. o6ecneumBas NpakTMyecku Takoe xe BOCNpOu3Be-
[eHne 3KcnepuMeHTaNbHbIX AaHHbIX. 10 3TON NpuyYMHe, Tak Xe KakK U No MPUYMHE LUMPOKOro NMPUMEHEHUS
REFPROP, onsa cBONCTB cMeceil, onpefenieHHbIX B HACTOsAWEM cTaHAapTe, 6bi1a NpUHATA 3a OCHOBY MoAefNb
NlemmoHa n AkobceHa.

OfAHUM CyLeCTBEHHbIM HeA0CTaTKOM npeAcTaBNeHNi, NPUHATBIX 34eCb, ABNAETCA UX CMIOXHOCTb. Yuu-
TbiBaA 37O, HACTOAWMWIA CcTaHAapPT NO3BONAET «afbTepHATUBHOE NpPUMeHeHWe». Moj «anbTepHaTUBHbLIM Npu-
MeHeHWeM» nogpasymeBaloT BO3MOXHOCTb MCMO/b30BaHUS YNPOLLEHHbIX YPaBHEHUI COCTOAHWA, KOTOpble
MOTYyT 6bITb MPUMEHUMbI B OFPAHUYEHHOM MHTepBase AMana3oHOB YC/NOBWIA, WU NPUMEHEeHne NPOCTOol Kop-
penauun oTAeNbHbIX CBONCTB (HANpuUMep, BbipaXeHWa ANA AaBfieHUs NapoB WUAW 3HTaNbMNUN HACbILEHHOTO
napa). Hactosiwuii ctaHgapT He orpaHuynBaeT POPMY TaKoro asibTePHATUBHOIO NPUMEHEHNS, HO OH MpeAb-
ABnseT TpeboBaHMA B BUAE NPUEMIEMbIX AONYCKOB (OTKNOHEHWI OT 3HAYeHWN, ykaszaHHbIX B cTaHgapTe),
npuBeAeHHble B NPUNOXEHUN A. KOTOPbIM JO/IXKHO COOTBETCTBOBATb a/lbTEPHATUBHOE NPUMEHEHNE.

Bonpoc npvemaembiX OTKNOHEHWI ANA anbTepHAaTUBHOTO NMPMMEHEHWs Bbi3Ban 6o/blue BCero guc-
Kyccuii B paboueli rpynne. HekoTopble npeactaButenu paboueid rpynnbl cUMTanu, YTO OTKNOHEHMNSA OOMXKHbI
6bITb 4OCTATOYHO 60MbWMMU, YTOObLI OXBATUTL KakK MOXHO 60/Mblle NMpUMeHAeMbIX NpeacTaBneHunii. pyrue
npeAcTtaBUTENN cuMTasan, YTO 3TO HE COOTBETCTBYET Le/in HaCTOALWero crtaHjapra, koTopas 3akiwovaercs B
rapmMoHm3aumm 3HayeHuit CBONCTB, MPUMEHAEMbIX B NPOMbILWAEHHOCTU. KoHUenuus anbTepHaTMBHOIO npu-
MEHEHUA C YCTAHOB/IEHHbIMU NPUEMIEMbIMU OTKIOHEHUAMU He A0/KHA cTaTb 0f06peHnemM 1cnonb3oBaHuA
«HEenpaBU/bHbLIX» AaHHbIX, & fOo/KHA AONYCTUTL BO3MOXHOCTb A1 NMPOCTbIX, CNELNdPUUHbIX 418 pa3INYHbIX
NPMMEHEHUA ypaBHEHWI, KOTOpble COrnacoBbiBanNCh 6bl CO CBONCTBaAMW, ONpefefieHHbIMU B HacToslwem

v
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cTaHgapTe. B ntore 6b171M BblGpaHbl fOCTATOYHO CTPOrne OTKNOHEeHUs. OnbIT U pekoMeHgauun EBponeiickoi
accouumaumm npousBoanTesieil XonoauNbLHOr0 KOoMNpeccnoHHoro obopygosaHns (ASERCOM) nmenu 3Hauu-
TenbHoe BAWSHUE. OHWM UMENN ONbIT C YNPOLWEHHbIMW YpPaBHEHUAMU CBOMCTB, KOTOpPble COOTBETCTBOBA/N U
XOpOLLO COrf1acoBbIiBaNCh C MOJOGHbLIMY YPaBHEHUAMMW, PEKOMEH40BaHHbIMY B HacToslWeM ctaHgapTe. OHun
peKkoMeHAO0BaNN CTPOrme OTKNOHEeHUS.

[laHHble OTKNOHEeHMA He o6s3aTesibHO 06ycnaBnMBaOT OTCYTCTBME HEOOXOLMMOCTU UCXOLHbIX 3Kcne-
pUMEHTaNbHbIX AaHHbIX UIN YpaBHEHWI COCTOAHUSA 4718 COOTBETCTBUSA AaHHbIM. puemMnemMble OTKIOHEHMS,
onpefeneHHble B NPUNOXEHUN A. 6biNN BbiGpaHbl, 4TOObI B UTOTe AaBaTb «pa3yMHble» KOMMYECTBEHHbIE OT-
NnYnsA B pacyeTax, BbIMOSIHEHHbIX UCXOAA M3 AaHHbIX CBOWCTB, Hanpumep AN uukna 3apeKTUBHOCTM Uan
ANna cTeneHyn komnpeccun. Hanpumep, 40NYCTUMbIE OTK/IOHEHUSA, onNpefesieHHble B NPUI0OXeHUn A. npusoaaT
K 06w emy OTK/IOHEHUI NpuMepHo 2,5 % B ah(heKTUBHOCTU ANA paboTbl MAeanbHOro Lukna oxnaxaeHus
Mexay TeMnepatypoit ucnapeHuss MuHyc 15 'C u temnepatypoli koHgeHcauumn natoc 30 “C. s cpaBHEHUS
MexayHapoaHbli ctaHgapT MICO 817 onpefensieT, YTO NepBUYHbIA 6anaHc aHeprun Ans ncnbiTaHnii kKomnpec-
copa cornacyeTcs ¢ AaHHbIMU NOTOKa C TOYHOCTbIO 4 %.

OTKNOHEHNSI ABMAAIOTCA OTHOCUTENbHbIMK (T. €. MAC AN MUHYC 1 %) ANA HEeKOTOpbIX CBOWCTB U abco-
NIOTHBIMY ANA APYTUX CBONCTB (Hanpumep, MOC UM MUHYC MOCTOSHHOE 3HayeHue 3HTanbnuu). CBoWicTBa,
Takme Kak aHTanbnNua 1 3HTPONWSA, KOTOPble MOTYT 6bITb OTpULAaTeNbHbIMU, TPEBYIOT abCoNOTHLIX AOMNYCTH-
MbIX OTKNOHEHWI; No60e NpuemseMoe M3MeHeHne B MpoueHTax GyAeT CAWWKOM CTPOrMM MpW 3HAYEeHUsX,
6/1M3KMX K HY/0. MNpnemiemMble OTKNOHEHUSA 4151 9HTaNbMUMN U 3HTPONUU MacluTabupoBaHbl NPU NOMOLLK IH-
Tanbnuu ¥ 3HTPONUN UCNapPeHna ANA KaxAoro xnagareHta. MacwrabuposaHve BO3HUKaeT U3 aHanu3a unkna,
KOTOPbI/ BbISBU/, YTO NMOCTOSIHHbIE AOMYCKM SABAAIOTCSA NPUYUHOK 6OMbLLIOTO OT/INUYUS B YYBCTBUTENILHOCTU
a(hpeKTMBHOCTU LKA, 3aBUCALLE OT IHTaNbMUM U SHTPONUM ncnapeHus. MNpy NnomoLm MaclTabnpoBaHus
npueMneMblX OTKIOHEHUI 3HAYEHW ncnapeHusa paspewarT 60nblIMe OTKNOHEHNUS ANA TEKyUYUX cpef C Bbl-
COKOIi TENNOTOW ucnapeHus, Taknx kak ammuak.

OTK/IOHEHUA NPUMEHSAIOT K UHAMBUAYANbHBIM TEPMOANHAMUYECKUM COCTOAHUAM. pn aHanuse uukna un
060pyA0BaHNA BaXKHbl OTNIMYNSA B AHTANLNUN U/MAN IHTPONUN MEXAY ABYMSA cOCTOAHMAMKU. OfHAKO He npea-
cTaB/sfieTCA BO3MOXHbIM NPOCTbIM NyTEM ONpefennTb Npuemsemble OTKIOHEHUS, OCHOBaHHbIE Ha nape co-
CTOSAHUIA. n3-3a 60/1bLLIOT0 KONIMYECTBA MHTEPECYIOLW X HAC BO3MOXHbIX Nap.

3HauveHna Cv un Cp (3HayeHMa Tenn0eMKOCTU NpU NOCTOAHHOM o6beme U Npu NOCTOAHHOM AaBeHUn
COOTBETCTBEHHO) MPMOGAMXKAIOTCS K 6€CKOHEUYHOCTH B KPUTMUYECKON TOUKE, HO AeliCTBUTE/IbHbIE 3HAYEHUS, KO-
TOpble MOTYT 6biTb MOMYYEHbl MPU NOMOLLM YPaBHEHWNS COCTOSHWI, ABAAIOTCA 60MAbWNMU Yncaamm U MOryT
BapbMpoBaTbCA OT KOMMbOTEPA K KOMMNbIOTEPY M3-3a OLWNOOK OKPYrneHns B pacyeTax. B cooTBeTcTBUM C Te-
opuei KpMTM4eckoin o61acTn CKOPOCTb 3BYKa B KPUTUHYECKOW TOUKEe paBHa Hynio: BCe TPAAULMOHHbIE YpaBHe-
HUA COCTOAHUA (BKOYas ypaBHEHUSA COCTOSAHUA B HACTOSIWEM CTaHfapTe), OfHaKo, He BOCNPOU3BOAAT 3TO
nosefeHne. BmecTo TOro 4To6bl NEPEUYNCINTL 3HAUYEHUNS, KOTOPble He CXOAATCA C Teopuei unu ¢ onpegeneH-
HbIMW YpaBHEHUAMMN COCTOSIHUSA, flaHHble TOUYKM He BK/IIOYEHbl B HACTOALW M cTaHAapT.

3HayeHne ra3oBoii MOCTOAHHON R BapbupyeTcsi B 3aBUCMMOCTN OT KOHKPETHOW Tekyueli cpefbl. Takum
Xe ob6pa3om BapbupyeTcs U KONUYEeCTBO 3Havalwmux uudp, npeacTaBneHHbIX N8 MoaekynapHbix macc M. 3Ha-
yeHna ana R\a M B35Tbl U3 U3Ha4YasIbHOrO YypaBHEHUA COCTOSAHUS B COOTBETCTBUU C HAYYHBIMU UCTOYHUKAMMU.
3TN 3HauYeHus 6binn B3ATbI, YTO6GLI 06ecneynTb COOTBETCTBME C OPUTMHANIbHLIMU UCTOYHUKAMKW. PasnnyHble
3HayeHns R oTnmnyalTca MeHblwe yeMm Ha 5* 10 e (paBHO3HAYHO YacTu Ha MUNIMOH, NpeHebpexumo manoe
3Ha4yeHne) oT NPUHATOrO B HacToswee Bpemsa 3HavyeHusa 8,314472 x/monb K 1 npnBOAAT K TaKUM Xe Masbim
pa3nunuusam B ceoiicTBax. CocTaBbl cMeceli xnagareHTos (psagbl R400 n R500) ycTaHOB/IEHbl B eANHMLAX Mac-
Cbl, HO YpaBHEHWS COCTOAHUA AaHbl HA OCHOBE Moseli. MaccoBblil cocTas 6bl/1 NepeBefeH B 3KBUBANEHTHbIN
MONSAPHBIA N NpuBeaeH B pa3gene 5, 60/blI0e KONMYECTBO 3HAYaLWMX Ludp NnpMBeAeHo 415 COOTBETCTBUSA C
Tabnuuamn «NpoBEPOYHbIX 3HAYEHWIA», NPUBEAEHHBIMU B NPUIOXEHUN D.

MexayHapoAHblil cTaHAapT 6yfeT nofBepraTbCcsa perynsapHoin npoBepke n 6yaeT NpoBepATbCA Kaxable
naTb net (cMm. pasgen 5). Nlilo6aa cTopoHa, 3aMHTepecoBaHHasi B TOM. YTOGbl BK/IOUYUTbL B HACTOALWMIA CTaH-
[apT fONOSIHUTENbHbIV XNajareHT WM nepecMoTpeTb x/JafareHTbl, paccMaTpMBaeMble B HACTOSILLEM CTaH-
hapTe. LO/MKHA OTNPaBUTb 3anpoc B cekpeTapuaT TexHuyeckoro komuteta MCO TK 86.
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HALULWOHA/NbHBI A CTAHOAPT POCCUMNCKOMN PELEPALMUMN

CBOWCTBA X/IABATEHTOB

Refrigerant properties

[Oarta BBegeHns — 2016—01—01

1 O6nactb NPUMEHEHUS

HacTtosawwmin ctaHgapT onpegenseT Tennodusnyeckne CBONCTBA HECKONBKMX LIWPOKO MCNOMb3yeMblX
XnagareHToB U cmeceil xnafareHToB.

HacTtoswwmin ctaHgapT npuMeHnm k xnagareHtam R12. R22. R32. R123. R125. R134a. R143a. R152a,
R717 (ammunak) u R744 (gnokcug yrnepoga) n cmecam xnagareHtos R404A. R407C, R410A n R507A. Bknto-
YeHbl cregyoume CBoOCTBa: MNAOTHOCTb, AaB/leHNEe, BHYTPEHHAA 3HEPrus, 3HTaNbNUsA, 3HTPONUSA, TEN0EM-
KOCTb NPU NOCTOSAHHOM AaB/ieHUN, TEN0EMKOCTb NPU MOCTOAHHOM 06beMe, CKOPOCTb 3ByKa M KO3 uumneHT
Jxoyna-ToMcoHa Kak B 04HOa3HOM COCTOSHWWM, Tak U Ha rpaHule HacblweHns xuakoctu/napa. Ymncnosoe
ob6o3HayeHue xnagareHTos — B cooTBeTcTBUM ¢ NCO 817.

2 HopMaTurBHbIE CCbI/IKK

B HacTosiLleM cTaH4apTe MCnosib30BaHa HOPMAaTMBHAA CCbISIKa Ha CNeayrLnii MexayHapoaHblil cTaHaapT':
NCO 817 XnapareHTbl. O603HaueHne n knaccudpukauma no 6esonacHoctn (ISO 817, Refrigerants -
Designation and safety classification)

3 TepMuHbI 1 onpeaeneHns

B HacToslweM cTaHAapTe MPMMeEHEeHbl creyloLlne TepMUHbI C COOTBETCTBYIOLUMMN ONpeesieHNAMU:

3.1 anroputm (algorithm): Mpoueaypa BblYUCNEHNS CBOMNCTB XNajareHTa.

MpumeyaHune — Anroputm Hanbosiee 4acTo NpeAcTaBseT cCob60i KOMMbIOTEPHYO NporpaMmMy. AIropuTM Mo-
XXET Takke COCTOATb U3 0AHON 1M 6onee Koppenauuii 04HOro CBOICTBA, kak fonyckaeTcs B 4.4.

3.2 cmecb (blend): Cmech ABYX uUnn 60nee XMMUYECKUX COeUHEHWA.

3.3 kpuTuueckas Touka (critical point): CocTosiHue, Npy KOTOPOM CBOWCTBA HAaCbILWEHHOW XUAKOCTU 1
CBOWCTBA HAaCbIWEHHOTO Napa CTAHOBATCA 3KBUBAIEHTHbLIMU.

MpruMmeyaHune — o pasgenbHOCTU XUAKOCTb U Nap He CyLeCTBYHOT Bbille TemnepaTypbl KPUTUHECKOW TOUKM

ansa yncToli XuakocTtu. MNpasBuibHEE UCMOo/b30BaTb TEPMUH «KPUTUYECKas ToUKa A/1A ra3a-XuaKkocTu», Yem TEPMUH «<KpK-
TU4YecKasa ToUKa».

3.4 ypaBHeHue cocTosiHusA (equation of state): MatemaTnueckoe ypaBHeHue, KOTOPOE SBNASETCS NOJ-
HbIM ¥ TEPMOAMHAMUYECKN COTNACOBAHHbIM NPeACcTaB/ieHNeM TEPMOAMHAMUYECKNX CBOICTB TEKyUeii cpegbl .

* [lnA [aTMpOBaHHbLIX CCbISIOK MCMOMb3YIOT TO/IbKO YKa3aHHOe M3faHue cTaHfapTta. B cnyyae HefaTMpOBaHHbIX
CCbINIOK — Noc/iefiHee n3JaHvie CTaHaapTa, BK/IYas BCe M3MEHEHWS N NMONPaBKU.

N3paHne ouuynanbHoe
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MpuMeyvaHue — YpaBHEH/E COCTOSHUSA Hanboee YacTo NPesCcTaBNeHO Kak 3aBUCUMOCTb AaBEHUS UV SHEP-
M FenbMrofibLa oT TemMnepaTtypbl, NIOTHOCTY U (418 CMecu) cocTasa. Jpyrve TepMoAuHaMmuyeckme CBOMCTBA NosyyeHbl
uepes NHTErpupoBaHve nan andgepeHUMpoBaHne ypaBHEHUI COCTOSHS.

3.5 Tekyuyasa cpega, xnagareHt (fluid, refrigerant): BewecTBo, cywecTBylollee B XUAKOW n/mnm rasoo-
6pasHoil cTaguax, ucnosb3yeMoe A/si nepeHoca TenaoTbl B XO/104UbHbIX CUCTEMAX.

MpumeyaHune — Tekyyas cpega nornowaeT TENJOTY NPU HU3KOW TemnepaType U HU3KOM AaBfeHun, 3atem
BbICBOGOX/AAET TEM/OTY Npu 6osiee BbICOKOW TemnepaType u 6osiee BbICOKOM AaBneHnn, Kak npasusio, C NEPEXoiom B
Apyroe a3oBoe COCTOsIHME.

3.6 cocTosHMe HacbiweHus xugkocTu-napa (liquid-vapour saturation): CocTtosiHMe, Npy KOTOPOM XU A-
Kasa u razoobpasHas asbl Tekyuyeli cpefibl HAXOAATCA B TEPMOAUHAMUYECKOM paBHOBECUM ApYre ApYyrom npu
06X TemnepaType 1 faBneHuu.

MpumeyaHune — Takie COCTOSIHUS CYLLECTBYIOT OT TPONHOM TOUKM 0 KPUTUUECKOH TOUKM.

3.7 nepoHOCHbLIO cBoicTBa (transport properties): BsA3KoCTb, Ten/J0NPOBOAHOCTL M KO3 PULNEHT
andysmnn.

3.8 TepmoguHamuyeckme ceoictea (thermodynamic properties): Mn0THOCTb, AaBNEHNE, NETYYECTb,
BHYTPEHHAS 3HEPrus, aHTanbnus, IHTPONUs, aHeprua Mmé6ca u aHeprus FenbmrosnbLa, TENI10EMKOCTb, CKO-
pocTb 3ByKa U KoadhpuumeHT Jkoynsa-ToMncoHa Kak B 04HO(Pa3HOM COCTOSSHUM, Tak U Ha rpaHuLue Hachbluie-
HUSA XngkocTu-napa.

3.9 Tennodunsunyockne ceoiictea (thermophysical properties): Bce TepmognHamumyeckmne, nepeHoCHbIe
W Apyrne pasnuyHble cBolcTBa.

3.10 TpoiiHada Touka (triple point): CocTosiHMe, NMpM KOTOPOM TBepghas, Xugkas v razoobpasHas dasbl
BellecTBa HaxoAsATCSA B TEPMOAUMHAMUYECKOM PaBHOBECUMU.

4 BbluncneHne cBONCTB XNnagareHtoB
4.1 Obwme NonoXeHNN

HacToawwmii ctaHgapT onpegensieT CBOWCTBA x/afareHToB, MepeyncseHHbiX B pasgene 1. 3HauveHus
[laHHbIX CBOMCTB SIBNAOTCA pe3y/ibTaTOM 3KCMepUMeHTabHbIX N3MepeHunii. OHako He BCerga BO3MOXHO He-
nocpeACTBEHHO MPUMEHATb IKCNEepPUMEeHTalbHble faHHble: OHW MOTYT 6bITb HE M3BECTHbI 415 HEOOXOAUMbIX
yCNoBWiA, 1 HEKOTOpble CBOCTBA, Takue Kak aHTpONusA, He MOryT 6blTb U3MEpPEeHbl HENOCpPeCTBEHHO. TeM He
MeHee 06bluHOE OhOpMIEHNE AAHHbIX B BUAe Tabnauu, Aaxe ANA CBOIWCTB, KOTOpble N3MepPSATCA Henocpea-
CTBEHHO, HeyA06HO 415 COBPEMEHHOI0 MHXEHEePHOro npumeHeHus. Takum obpa3om, 4TOo6bl NpefocTaBUTb
BO3MOXHOCTb BblYMNC/IEHNA 3HAYEHWI CBOWCTB Npu onpejeneHHOM TepMOAMHAMNYECKOM COCTOSHUN, Heo6xo-
AVIMbl METO/Abl KOPPENALUUN AaHHbIX.

3HayeHusa CBONCTB, NMPMBEAEHHble B HACTOSALLEM CTaHjapTe, paccyuMTaHbl U3 OnpefesieHHbIX ypaBHe-
HWIA COCTOSAHUSA, XOTA AONycKalT N anbTepHaTWBHbIe anroputMbl. OCHOBHOI YacTbio HAcTOsILLEro cTaHjapTa
ABNAOTCA CBONCTBA caMu No cebe, a ypaBHEHUS COCTOSIHUA ABAAIOTCA YA06HbIM CNOCO60M NpeAcTaBAsATb U
BOCNPOM3BOAUTbL 3HAYEHUS CBOMCTB. 3HauyeHus, NpuBefdeHHble B Tabauuax HacToslero ctaHjapra, Takum
obpasom, NpeAcCTaBASAOT TO/ILKO PAJ 3HAYEHWIA, ONpeAe/ieHHbIX B HACTOSILEM cTaHAapTe; MO/HbIA gnana3oH
yCnoBuii faH Ana Kaxaoro xnagareHta B pasgene 5. YpaBHeHue COCTOSAHUS — 3TO MateMaTuyeckoe ypaBHe-
HMe. KOTOpoe ABAAETCHA NOMIHBIM U TEPMOAMHAMUYECKU COrlacoBaHHbIM MpejcTaB/ieHneM TepMognHaMmye-
CKUX CBOMCTB TeKyuux cpef. [laHHble ypaBHeHNs 6bl/in BbiGpaHbl HA OCHOBE CNeAyLW X KpUTepnes:

a) TOYHOCTb BOCNPON3BEeAEHNSA [OCTYMNHbIX 3KCMEePUMEHTaNbHbIX faHHbIX,

b) NPYMEHUMOCTb B LUINPOKOM Jnana3oHe Temnepartyp, A4aB/IEHUA N NIOTHOCTEN:

C) NpaBuibHOE NOBefeHNe Npy 3KCTPanoaaLMmn 3a npedesbl KCNepruMeHTanbHbIX aHHbIX:

d) npeAanoyTeHre NOMHOCTbIO 3aA0KYMEHTUPOBAHHbBIM 1 ONYy6ANKOBAHHBIM NpefCTaBAEHUAM.

4.2 YpaBHEHUSA COCTOAHUA ANA OGHOKOMMNOHEHTHbIX X/1afjareHTos

YpaBHEeHUA COCTOSAHWUA ANA OAHOKOMMOHEHTHbIX X1a4areHToB MOryT BblpaxaTb NPUBELEHHYI MONSp-
HYl0 aHepruio Fenbmronbua A Kak yHKUMI0 OT TemnepaTypbl U NI0THOCTU. YPaBHEHNE COCTOUT U3 OTAENbHbIX
COCTaBNAWLWMX, BbITEKAWOWNX U3 MOBEAEHNA UAeanbHOro rasa (HWxHuUiA nHgekc id) n Bknaga «octatka» uam
«peasnibHOW Tekyueli cpefbl» (HUWKHUIA MHAEKC T), KaK NpUuBeAEeHO B cneaytouweli popmyne

o— -0.d-Or, (1)
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raoe R — rasosasi nocToAHHaA.

YpaBHeHUsA Takol hopMbl MOTYT 6bITb 3annMcaHbl B MOMIAPHbIX eAuHMLaxX Unu B eanmHuuax maccol. Ans
nocnefoBaTefIbHOro NpejcTaB/feHNs B HACTOALWEM CTaHAapTe ypaBHEHUS COCTOAHUA U3HavyabHO 6blan ony-
6/1MKOBaHbl B eAUHULAX MacChl 1 3aTeM NnepeBefeHbl B MOMSIPHbIE eAnHULbl. Bknag «ocTatka» WM «peasb-
HOW Tekyuell cpefbl» ONMcaH B ypaBHeHUU

exp[-a,(5-e* lexp[-pk(T-ykl ]t {2)
K

roe Nk — uyucnosblie KOSqu)I/ILWIeHTbI, BBe€[l€HHble C Le/Ibi0 COOTBETCTBUA IKCNEepPUMEHTas/IbHbIM AaHHbIM!

T — 6e3pa3mepHas TemnepatypHas nepemeHHas TYT.
roe T' — npuBefeHHbIii napameTp, KOTOpbI/i YAacTO 3KBWBA/IEHTEH KPUTUYECKOMY NnapameTpy:
5 — 6e3pa3mepHas nepemeHHas nNAOTHOCTU p/p\
rae p' — npuBefeHHblli napameTp, KOTOPbI/ 4acTo 3KBMBA/IEHTEH KPUTUYECKOMY napameTpy;
aK' P*-£kun Ta — napameTpbl onNTUMU3ALUN O1A KOHKPETHON TeKy4yei cpefbl UAW TPYNn TEKYYUX cpep

npyu NOMOLLM aNropmuTMa, HaunHalero ¢ 60/bLIOro KosiMyecTsa napameTpos, Uau npu
NoMOLLM NPOLLEecca He/IMHERHOM NOATOHKN.
tk. dk. kumk — nokasatenu cTeneHn Ans ONTUMWU3ALUKU AN KOHKPETHON Tekyyeil cpefbl wau rpynn
TEeKyuMx cpeg npv NoMoLM asroputMa, HadnHawuwero ¢ 60/1bWOro KosMyecTsa napa-
METPOB. WX NPU NOMOLLM NPOLECcCca HEIMHENHOW NOATOHKM.
Bknag ufeanbHOro ra3a MoxeT 6bITb NpeAcTaBeH 04HUM U3 HECKOJIbKUX cnoco6oB. OAHO U3 NpeacTaB-
NIeHNii. OCHOBAHHOE HAa TEN0EeMKOCTM UeanbHOro rasa, NpeAcTaBaeHo B ypaBHEHUN

: ., (3)
a RT R (ftofj RTIiT rt- T

roe /)re( — Npou3BOSIbHOE WCXOAHOE 3HayeHue 3HTaNnbnuu ANA MheanbHOro rasa B UCXOAHOM COCTOSIHWM,
onpefeneHHom 7re(;

sref— NpPoM3BONbHOE UCXOAHOE 3HAaYeHNe IHTPONMK AN neanbHOro rasa B UICXO4HOM COCTOSIHUU, onpe-
fenenHom Tref u pre(.

B HacTosuwem ctaHgapte hief un sief BoibpaHbl ANa BbIBEAEHUA WUCXOAHOrO COCTOSIHUS NPW 3HTanbNuu,
paBHOW 200 kOx/kr. n aHTponuu, paBHoi 1 kx/(kr K), Ans HacblWweHHON Tekyyein cpegbl npu O X. Takne 3Ha-
yeHua hmf u sref cnyxart ToNbKo ANa cnpaBku: AONYCTUMbI pa3/fiMyHble 3HAYEeHWs, OTBeYawlmne pas/iuiHbIM
YCNOBUSAM UCXOAHOTO COCTOSAHUSA.

TennoemKoCTb B COCTOAHUMN naeanbHoro rasza Cpid MmoxeT 6bITb NpeAcTaBneHa kak yHkLUs oT Temne-
paTypbl B 06Lweli dpopme, cocTosi el 3 OTAe/bHbIX CAaraeMbiX NOANHOMUANBHOTO (3MMNPUYECKOTO) U IKC-
NoHeHunanbLHOro (TeopeTMyYeckoro) Y1eHoB, Kak NpUBeAeHO B ypaBHEHUN

*£ exp(uK)

4
R lexp(uj-1)2 @

(5)
roe
CK, @K, bk U A — umncsioBble KOIPMULMEHTLI U NOKA3aTeNN CTENEHN, COOTBETCTBYIOWME SKCNIEPUMEHTA IbHBIM
[AaHHbIM WX NOMYYEHHbIE NPU NOMOLLM TEOPETUYECKNX PACUETOB.
BTopoe npejcTasneHne BKNaga UAeasnbHOro rasa faHo HenocpeacTBEHHO U3 YpaBHEHUS ANs cBO6OA-
HOI aHeprun FenbMrosibya, Kak nokasaHo B ypaBHeHuu

dgu - d, ¢£27+In5f d3Int4 ¢£ zaln[l-oxp(-t?.k)| (6)
K K
roe ®, n d2 — nopo6paHbl, YTOOLI AaBaTh XenaeMble 3HAYEHNSI UCXOAHOr0 COCTOAHUS A1 IHTANbNUN U IH-
Tponuu;

d3, dk, ak, n* n tk — gpyrme amnupuyeckue n TeopeTuyeckne napameTpbl.
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YpaBHeHue (6) MYHKLNOHAIbHO 3KBMBA/IEHTHO ypasHeHusam (3) — (5). n Bknafg npeanspHoro rasa B gop-
MY ypaBHeHus (6) MOXeT ObITb NpeobpasoBaH K POpMe TEN0EMKOCTH, Kak NOKa3aHo B ypaBHeHUN

ds a* ul exp(ok) (7)
R K [exp(u*)-1]2

roe *

YpaBHeHUe COCTOsIHWA A/ onpeAeneHHol Tekyyell cpefbl MOXEeT Takke Bk/lo4aTb cneynasbHblie yne-
Hbl. HE06XOAUMbIE AN NpeAcTaB/eHUs NoBeAeHUs B6U3N KPUTUYECKOW TOUKM. Takue unieHbl BblpaxaioT B
cdhopme ypaBHeHUA

©

rne O.B2uB*[(5-1)2] \ (t0)
rl. .211<M

rae eM1-Tb"[(5-1)J ; (11)

Ynrexp[-C*(6-1)2-0k(T-1)2]. (12)

YpaBHeHue (9) no6aBnalT K 06blYHbIM YneHaM B ypaBHeHumn (1). Nk. Ak, By. Cy. DK? ak n pk asnsatotcs
napameTpamMmu 4719 NOATOHKM K faHHbIM. B HacToswem cTaHAapTe TONbKO ypaBHeHMe cocTosHusa na R744
(anokcug yrnepoga) BkaovaeT faHHbIli YNeH KpUTUYeCcKoin obnactu.

B apyrux cnyyasix ypaBHeHMWe COCTOSIHUA MOXeT BblpaXxaTb faBfeHue Kak ABHY (YHKLUIO OT Temne-
patypbl U MOMAPHOW NAOTHOCTU. OAHa U3 Takux POpM — 3TO MOAMGULMPOBAHHOE YpaBHEHWEe COCTOSIHMA
BeHepgunkTa-Beb66a-Pybuna (MBWR), npuBefeHHOe K ypaBHEHIO

P* £ a*P* * exP<-P2'Pent) £ akP2k 17 (13)
*1 it-10

rae ak ABnsetcs YyHKUMen oT TemnepaTypbl, nonyvyaemoin m3 32 nogcrtpavBaeMbliX napameTpoB, MOATOHA-
€MbIX K 3KCnepuMeHTaNnbHbIM AaHHbIM. [NS NOMHOr0 OnNucaHMa TepMoAMHAMWUYECKUX CBONCTB ypaBHeHue
MBWR KOMOGMHUPYETCSA C BbipaXeHUeM Tena0eMKoCcTU ANA uaeanbHOro rasa, Takum kak ypaBHeHus (4) u (5).

B HacToswem ctaHgapTe 4Ns nocnefoBaTesibHOro npefctaB/ieHUs ypaBHEHUS COCTOAHMUSA, BblIpaXeH-
Hble Yepes fasfieHue, Takne kak ypaBHeHue (13). TpaHchopmupytoT B (hopmy aHeprumn Fenbmronbua. fasne-
HUe CBSI3aHO C aHepruei fenbmronbLa C MOMOLLbIO TEPMOAMHAMUYECKOTO TOXAEeCTBa

Takum 06pas3om, aHeprus FenbMmrosibLa MoxXeT 6biTb OLEHeHa yepes faB/eHne UHTErpupoBaHueM no
06bEMY C UCMOMb30BAHWEM CEAYIOLLErO YPABHEHUS

(19

YpaBHeHue (15) 3aTemM KOMOUHUPYETCA C BKIAAOM MAeasibHOro rasa. npeAcTaBeHHbIM ypaBHEHUSAMN
(3) 1 (5). 4TO6BLI NONYYNTb NOJSIHOE ONMCaHME TEPMOAMHAMMYECKNX CBOMCTB. B Takom BMAe ypaBHEHME COCTO-
SAHUA B HaACTOALWEeM cTaHdapTe npeacrtasneHo A1 R123 n R152a.
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YpaBHeHue COCTOSSHUSI TEN0EMKOCTU AN WAeanbHOro rasza MoXeT ObiTb Takke BblpaXeHOo B ApYrux
hopmax, HO hopMbl, NpeacTaBneHHble ypaBHeHUAMMN oT (1) go (15) oxBaTbiBalOT BCE. HA YTO pacnpocTpaHs-
eTcs HacTosWMiA cTaHjapT.

MeToabl A4NA BblYUC/IEHUS TEPMOAUHAMUYECKUX CBOWCTB YMCTbIX X/1afareHToB U3 ypaBHEHUS COCTOS-
HUSi NPUBEAEHbI B NPUMIOXEHNN B.

4.3 YpaBHeHue COCTOAHUA AN cmecei

TepMoguMHaMuyeckme CBOCTBA CMeCel BbIYMCASIOT C NPUMEHEHWEM MPaBW CMELWBAHUS 3HEepruii
FenbMrosibLa KOMNOHEHTOB CMECU U OTAe/bHOW PyHKUMM cmecu. MpruBeeHHas aHeprus FenbMronbLa cmecu
ABNSieTCSA CyMMOIi BKM1a0B COCTaB/IALWENA NAeaNbHOro rasa u 0CTaTo4HbIX BK1af0B, Kak NpMBeeHo B ypaB-
HeHum

“

Amix Armx.io (16)

CocTaBnfwuas naeanbHoro rasa npeacrasneHa ypasHeHnem

n
S X Inx, J+B +f4/ T . (17)
f1

rae X, — MoJfibHas [0S bro KOMNOHEHTA B CMECU U3 M KOMMNOHEHTOB;
Xx(Inxt — 4neH, NONYYEHHbI U3 SHTPONUU CMELIMBAHNA NaeanbHbIX ra3os.

MapameTpbl B Y [4 ncnonb3yT 4NA NepemMelleHns TepMoagNHaAMUYECKOW NI0CKOCTH Tak. YTobbl ee uc-
XO[IHOE COCTOSIHME ANS 3HTanbnuu, pasHoi 200 KIX/Kr, U 3aHTponuu, paBHo 1 kO x/(KrK), Npy HacblWeHUn
xnapareHTta npu temnepatype 0 ‘ C. 6bI/10 CXOXKUM C UCXOAHbIM COCTOSIHUEM ANA YNCTOro xnagareHta. Pa-
BEHCTBO Hynt napameTpos f3 n [4 oTBeyaeT NCXOQHOMY COCTOSIHUIO, OCHOBAHHOMY TOJ/IbKO Ha KOMMOHEHTax
XnagareHra.

OcTaBlancs 4yacTb nNpefcTaBfsfieTcs ypaBHEHUEM

o ol n

(Pmix.r = * X *)*ydy.BKCB«* . (18)

£
j-1 i~ 1/-fo%1

MepBasd cymMma B JaHHOM ypaBHEHUWN OTBeYaeT 3a COCTABMANLWYI0 naeanbHOro pacTsopa; oHa cCoCcTouT
13 YneHa peasbHOW Tekyyei cpefbl AN KaXA0ro KOMNOHEHTa C MHOXUTENeM B COOTBETCTBUM C X COCTABOM.
[lBOoliHOEe CyMMUpOBaHMe yunTbiBaeT «U36bITOK» 3Heprun Fenbmrofbla Wanm «OTKIOHEHWe» OT uAaeanbHOro
pacTtBopa. dPyHkuun 6.f, dr axcola B ypaBHeHun (18) oueHuBalT He Npu Temnepatype 7YoX U NAOTHOCTM pma
cMecu, a nNpu nNpuBefeHHOl TemnepaTtype T W MIOTHOCTU p. 3HAYeHUs NpPUBELEHHbIX NapameTpoB AaHbl B
ypaBHEHUAX:

(19)
n n-1 n
m 7"-£x,7) T X X
i-1 f-1/-1-1
n
5 -
p' (20)
rne 11 -
f-1 ;-f*1

roe N u4jj— «napameTpbl B3auMOAENCTBUA»:

Ti'u p,/ — npuBeAeHHble napameTpbl YUCTbIX TEKYUUX Cpejs,.
dyHKUMA  exce5S aBnseTtcsa obuweli hopmoli ypaBHEHMUsA
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~excess - P> ILNk5*at'- exp(-5"'). (21)
A

GyHKUMA dy BACBIO ByAeT, Kak NpaBuNo, N3MEHATLCA OT CMECU K CMecu, KO3 uumeHTbl 1 nokasartenu
cTeneHu npuBefeHsbl B TabnuyHoli popme B pasgeno 5 Ans cmeceil xnagareHToB, BKIHOYEHHbIX B HACTOALLMIA
cTaHAapT. Bo Bcex cnyvaax BkAafbl YACTbIX KOMMNOHEHTOB ABNAKTCA TakMMu, Kak onpejeneHo B pasgene 5
HacTosuiero ctaHgapra.

MeToabl A4NA BbIYUCNIEHUA TEPMOANHAMUYECKUX CBOWCTB N3 YpaBHEHUA COCTOSHUSA NpUBEAEHbI B NpU-
noxexun C.

4.4 NpumeHeHune

ANTOPNUTM COOTBETCTBYET HACTOSALWEMY CTaHAapTy, €C/M OH HenocpefCcTBEHHO MPUMEHSAET O4HO UK
60/n1ee ypaBHEHUI COCTOSIHMA, NPUBEAEHHbIX B pa3gene 4 BMecTe ¢ MeToAaMy BblYUC/IEHNUA TepMoAUHAMMU-
YyecKknx CBOWCTB, MPUBEAEHHBIMW B NPUAOXEHNUN B. 1 Takke BOCMPOM3BOAUT ANA MPUMEHAEMbIX XUAKOCTel
«MPOBEPOYHbIE 3HAYEHUSI», NPUBEAEHHbIE B NPUIoXeHun D.

4.5 AnbTepHaTUBHOE NpUMeHeHune

ANTOpPUTM COOTBETCTBYET HACTOSLEMY CTaHAAPTY, eCn MoXeT No6biM CNOCO6OM BOCNPON3BOAUTL 3HA-
YeHns TepMOAMHAMUYECKNX CBOWCTB, ONpefeNieHHble B HACTOsALWEM cTaHAapTe ANs TEKYUYUX cpef, BKIYEeH-
HbIX B HACTOALWMI CTaHAAPT. 3asBeHe 0 COOTBETCTBUM anroputma no AaHHoMy pasgesny MoxXeT 6biTb NnpumMe-
HEHO K MOSIHOMY AAnana3oHy 3HaYeHWt TemnepaTtypbl, AaBAEHUA W NNOTHOCTW U K NOTHOMY MHOXECTBY CBOICTB
UNn noAnAvanasoHoB YCMOBUI M/MAWM NOAMHOXECTBY CBOWCTB. [JONyCTUMble OTK/IOHEHUS MeXAy 3HAaYeHUsIMU
CBOIACTB, ONpefeneHHbIMY B HACTOsILLEM CTaHAapTe, U 3HAYEHUSIMU CBOWCTB, MOMYYEHHbIMU NPU NMOMOLUY afb-
TEPHATUBHOTO NMPUMEHEHNS, OT/IMYAKTCA B 3aBUCUMOCTH OT CBOWCTBA 1 OnpeAesneHbl B NPUIOXeHUN A.

4.6 NMoaTBepxXaeHne COOTBETCTBUSA

KomnbloTepHas nporpamMmma unu Apyroe npuMeHeHWe HacToslero ctaHgapTa A0/HKHO YA0BNeTBOPATh
TpeboBaHusAM, onpefeneHHbIM B NPUIOXKEHNN A. 4TOObI MOXHO 6bI/I0 3aABASATL O COOTBETCTBUN HACTOSALLEMY
cTaHfapTy. 970 TpeboBaHNe AO/KHO ObITb NPOBEPEHO pa3paboTuMKoM onpeAesieHHOro NpUMeHeHus.

5 XapakTepucTuku ans UHAUBUAYaAsbHbIX X/1afareHToB

5.1 O6wmne nonoxeHus

Cnepywouine nogpasfesnbl onpefensioT ypaBHEHUS COCTOAHUSA, WCNOMb3yeMble AN BbIYUCAEHUSA
CBOWCTB Kax40ro xnagareHta, Ha KOTopblii pacnpocTpaHseTcsa HacTOAWMIA cTaHaapT, a Takke ynopsajodymsa-
10T B TabnMyHol dhopme CBOCTBA B COCTOSIHUMW TpaHuLbl XXUAKOCTU U HacCbIWeHHOro napa. B tabnuuyax koad-
h1LMEeHTOB 1 NokasaTtesieli cTeneHeli Bce HEMPUBEEHHbIE YNEeHbl PaBHbI HYJHO.

5.2 R744. ivockunp yrnepopaa

5.2.1 [Avnana3oH gelicteus
KoahpuuneHTbl AeACTBYIOT B CNeayoLWwmnx gunanasoHax:
TT,n=216.592 K. Trax = 1100 K. ptax = 800 MMa; p = 37.24 monb/n (1639 kr/m3)

Tab6nu pa! — KOSCb(*)VILI,VIeHTbI N nokasartesnin cteneHn ana COCTaBﬂﬂPOLLI,GVI naeasnbHoro rasa
K *k c*
0 — — 35
1 1,99427042 958.49956 —
2 0.621052475 1858.80115 —
3 0,411952928 2061,10114 —
4 1.04028922 3443.89908 —
5 0,0832767753 8238.20035 —
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Tab6nuuya2 — KoahnumeHTbl 1 Nnokasatenn cTeneHn ans coctaBnsaiolleli peanbHoro rasa

=

"K K <K «K TK P* ¥ &
1 0.388568232032 0 1 0 0 — — — —
2 0.293854759 427-101 0.75 1 0 0 — — — _
3 -0,558671885349 1O 1 1 1 0 0 — — — —
4 -0.767531995925 2 1 0 0 — — _ —
5 0.317290055804 0.75 2 0 0 — — _ _
6 0.548033158978 2 2 0 0 — — — —
7 0.122794112203 0.75 3 0 0 — — — —
8 0.216589615432 -101 15 1 1 1 — — _ _
9 0.158417351097 1O 1 15 2 1 1 — — — _
10 -0.231327054055 25 4 1 1 — — — —
n 0.581169164314 10 "1 0 5 1 1 — — — _
12 -0.553691372054 15 5 1 1 — — — —
13 0.489466159094 2 5 1 1 — — _ _
14 -0.242757398435-10-1 0 6 1 1 — — — _
15 0,624947905017-10'1 1 6 1 1 — — — —
16 -0.121758602252 2 6 1 1 — — — —
17 -0.370556852701 3 1 2 1 — — _ _
18 -0.167758797004 -10'1 6 1 2 1 — — — _
19 -0.119607366380 3 4 2 1 - — — —
20 -0.456193625088 -10'1 6 4 2 1 — — — —
21 0,356127892703-10"1 8 4 2 1 — — — —
22 -0.744277271321-10-2 6 7 2 1 — — — _
23 -0.173957049024-1Cr2 0 8 2 1 — — — _
24 -0.218101212895-10 1 7 2 3 1 — — — —
25 0.243321665592-10'1 12 3 3 1 — — — _
26 -0.374401334235-10"'1 16 3 3 1 — — — _
27 0.143387157569 22 5 4 1 — — — —
28 -0.134919690833 24 5 4 1 — — — —
29 -0.231512250535-10-1 16 6 4 1 — — — _
30 0.123631254929 -10 1 24 7 4 1 — — — —
31 0.210583219729-10-2 8 8 4 1 — — — _
32 -0.339585190264-1(I"'3 2 10 4 1 - — — _
33 0.559936517716-10 2 28 4 5 1 — — — —
34 -0.303351180556-10 3 14 8 6 1 — — _ _
35 -0,213654886883-103 1 2 2 25 2 325 1.16 1
36 0.266415691493-105 0 2 2 25 2 300 1.19 1
37 -0,240272122046-105 1 2 2 25 2 300 119 1
38 -0.283416034240-103 3 3 2 15 2 275 1.25 1
39 0.212472844002-103 3 3 2 20 2 275 1.22 1
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Tab6nuuya3 — KoachhmumeHTbl 1 NokasaTenn cTeneHein B KPUTUYECKON ToUKe

K *% aK b* px Ax BK C*
40 -0.666422765408 3.5 0.875 0.3 0.7 0.3 10
41 0.726086323499 35 0.925 0.3 0.7 0.3 10
42 0.550686686128 O-1 3 0.875 0.3 0.7 1 125

5.2.2 NpuBegeHHble NnapaMeTpbl, MONAPHAA Macca 1 razoBas NOCTOSAHHasA

[ =304.1282 K. p'= 10.6249063 monb/n. M = 44.0098 r/monb. R = 8,31451 Ox/(monb K).

5.2.3 CnpaBoyYHble NapameTpbl COCTOAHUA

Tn,=273.15 K. pro, = 1,0 kMa. =21389.328 x/monb. sref = 155.7414 Ox/(monb K). T, =5
f2 = 1555.79710.

Ta6nunyafl — CeolictBa R744 Ha rpaHuLe XUAKOCT U HACbILEHHOrO napa

BHyT- M
CBOWCTBO I_Le'v"_ 'ﬂl_f_' MioT-  pekHsia Taari* Tpe- c, CKOL
xnagy' pa HOCTb. 3Hep- nHsA, *! »&&1 poct
Typa, HVe. 175! 3ByKaA.
TeHTa " M Kr/M3 . KIKT KK (kr K) («K) e
ey KK
Xwnpgkocte  -56,56a 0.5180 11785  79.60 80.04 0.5213  0.9747 1.9532 975.8
MNap 13.761  392.78 430.42 2.1390 0.6292 0.9087 222.78
Xwngkoctb  -55.00 0.5540 11729 82.62 83.09 0.5352 0.9724 1.9569 964.6
MNap 14.673  393.23 430.99 2.1300 0.6336 0.9184 222.96
Xwngkocte  -50.00 0.6823 11546  92.35 92.94 0,5794  0.9655 1.9712 928.5
MNap 17.925  394.61 432.68 2.1018 0.6483 0,9519 223.39
Xwngkocts  -45.00 0.8318 11358  102.14 102.87  0.6228 0.9590 1.9892 892.4
Map 21,717  395.83 434,13  2.0747 0.6640 0.9900 223.57
Xwngkoctb  -40.00 1.0045 11164 112,00 11290 0.6656 0.9529 2.0117 856.3
Map 26.121  396.87 435.32 2.0485 0.6807 1.0333 223.50
XKugkocts  -35,00 1.2024 1096.4  121.95 123.05 0.7079 0.9473 2.0393 819.9
MNap 31,216  397.71 436.23  2.0230 0.6985 1.0830 223.15
XwngkocTb  -30.00 1.4278 1075.7 132.01 133.34 0.7498 0.9422 2.0731 783.2
Map 37.09B  398.33 436.82 1.9980 0.7174 1.1406 222.54
Xungkoctb  -25.00 1.6827 10542  142.20 143.79 0.7914 0.9379 2.1145 745.8
MNap 43.880 398.71 437.06 19732 0.7379 1.2083 221.63
Xupgkoctb  -20.00 1.9696  1031.7 152.54 15445 0.8328 0.9344 2.1653 707,5
Map 51.700 398.79 436.89 19485 0.7602 1.2893 220.41
Xwngkoctb  -15.00 2.2908 1008.0  163.07 165.34 0.8742 0.9324 2.2283 667.8
Map 60.728  398.55 436.27 19237 0.7847 1,3877 218.85
Xwngkocteb  -10.00 2.6487 982.9 173.83 176.52  0.9157 0.9330 2.3072 626.1
Map 71.185 397.93 435.14 1.8985 0.8113 1.5091 216.94
Xwngkocte  -5.00 3.0459 956,2 184.86 188.05 0.9576 0.9371 2.4085 582.2
MNap 83.359  396.84 433.38 1.8725 0.8403 1.6628 214.68
Xwnpgkoctb  0.00 34851 927.4 196.24 200.00 1.0000 0.9449 2.5423 536.4
Map 97.647  395.20 430.89  1.8453 0.8722 1.8648 212.04
Xwngkocte  5.00 3.9695 896.0 208.07 21250 1.0434 0.9558 2.7268 489.3
Map 114.621 392.85 427.48 1.8163 0.9084 2.1440 208.97
Xwngkocts  10.00 45022 861.1 220.50 22573 1.0884  0.9691 2.9976 441.0
Map 135.156 389.57 422,88  1.7847 0,9507 2.5578 205.41

Xwngkocts  15.00 5.0871 821,2 233.79 239.99  1.1359 0.9859 3.4360 391,1
Map 160.730 384.99 416.64 1.7489  1.0029 3.2371 201.21

275
275
275

.80555135,

Koach
Y

uent

JT.
KM

-0.1443
26.17

-0.1387
25.67
-0.1191
24.14

-0.0963
22.77

-0,0699
21.51

-0.0391
20.37

-0,0031
19,32
0.0394
18,35
0.0900
17.44

0.1509
16.58

0.2251
15.77

0.3168
14.99

0.4325
14.23

0.5824
13.47

0.7836
12,69

0670
85
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OKOHYaHve Tabnmubl 4

CBoicTBO Tem Aae- Mrort- pzm_ﬂ S 'I%:) c Cro- dm
xnaa- nepa- ne- HOCT. 3Hep- T s «pM & pocTk LMEHT
reHTa W e 9w s, e Kbl KK e @ T
KK/ <ak> HOMMa
Xugkocts  20.00 57291 7734 24846 25587 11877 10114 42637 337.6  1.4973
Map 104.202 37836  407.87 17062 1.0725 45599  196.09  10.88
XugkocTb 2500 64342 7105 26573 27478 12485 10704  6.4674 2743  2.2565
Map 242732 367.92 39443 16498 11819 82123  189.12 9.62
XugkocTb 3000 7.2137 5933 29240 30455 1.3435 14063 353384 177.2  4.2789
Map 345102 34423 36513 15433 15228 558217 17126 7,39
KpuTuue- 3098  7.3773 467.6 31647 33225 1.4336 b b b 58665
CKas To4ka

3TpoiHas Touka.
b 3HayeHnss Cn.CO 1 » B KPUTUYECKOI TOUKE He SBNAKTCA YaCTbo HACTOSLLEro cTaHdapTa.
5.3 R717. AMMuak

5.3.1 [vanasoH gelictBus
KoadhpuumeHTbl gelicTBYOT B criefyloLeM gnanasoHe:
min = 195 495 K: “cnax = 700 K: Ptax = 1000 Ptax = 52915 “~b /N (901 KI/M3).

Ta6nuuya 5— KoacdhhmumeHTbl 1 NokasaTenv CTeNeHn cocTaBnsiowei naeanbHoro rasa [ ypasHenus (3—(5)]

A "
1.8871641-10* 0.333333333333
5.9549934-10~4 15
—7.4983131-10"5 175

Tab6nunuya 6— KoahdmumeHTbl U NokasaTenu cTeneHn cCocTaBnsioLWel peasibHOro rasa [ypaBHeHue (2))

&

a 'a * <A
1 -1.858814 15 1 0 0
2 0.04554431 -0.5 2 0 0
3 0.7238548 0.5 1 0 0
4 0.0122947 1 4 0 0
5 2.141882-10 11 3 15 0 0
6 -0.0143002 0 3 1 1
7 0.3441324 3 3 1 1
8 -0,2873571 4 1 1 1
9 0.00002352589 4 8 1 1
10 -0.03497111 5 2 1 1
n 0.001831117 5 8 2 1
12 0.02397852 3 1 2 1
13 -0.04085875 6 1 2 1
14 0.2379275 8 2 2 1
15 -0.03548972 8 3 2 1
16 -0.1823729 10 2 2 1
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OKOHuaHuWe Tabnuubl 6

K Nk ” “
17 0,02281556 10 4 2 1
18 -0.006663444 5 3 3 1
19 -0.008847486 75 1 3 1
20 0.002272635 15 2 3 1
2 -0.0005588655 30 4 3 1

5.3.2 MpuBefeHHble NapameTpbl, MOMIIPHAaA mMacca U ra3osas NoCTosiHHasA

I =405.4 K. p*= 13.21177715 monb/n. M - 17.03026 r/monb. R = 8.314471 [Ox/(monb K).

5.3.3 CnpaBoYHble napaMmeTpbl COCTOAHUA

Tief = 273.15 K; pnf = 1.0 kMa, href = 25558.797 [x/monb; sre(= 147.9910 Ox/(monbK): U =-24.401;
f2- 1725.27155.

Tabnuuya 7— CsoilictBa R717 Ha rpaHuLe XWAKOCTW 1 HACbILLLEHHOro napa

Tem- Cko- Koady
o ne- Aas- Mot BHYT- S 2HTPO- c pocTb -
CBolicTBO ! ne- PeHHsIA nvst. ‘-
MacTb Vs, \ o[/ &1 «y LMeHT
xopprowa B pe a2 WVE'”W“ ol (% @K (<K  *a I,
oC wmc KM/la
Xuakocts  -77.65a 0.00609 732.9 -143.15 -143.15 -0.4716 2.9343 4.2022 21242 -0.2336
Map 0.0641 1246.20 1341.23 7.1213 15566 2.0628 354.12 171.13
Xuakoets  -75.00 0.00751 730.1 -131,98 -131.97 -0.4148 29297 4.2167 2097.8 -0.2310
Map 0.0780  1249.97 1346.24 7.0452 15613 2.0700 356.37 159.84
Xuakoets  -70.00 0.0109 724.7 -110.83 -110.81 -0.3094 2,9206 4.2450 2051,3 -0.2260
Map 0,111 1257,00 135555 6.9088 15715 2.0856 360.50 141.14
Xuakoects  -65.00 0.0156  719.2 -89,53 -89.51 -0.2058 2.9113 4.2740 2008.0 -0.2208
MNap 0.155 1263.92 1364.73 6.7807 15836 2.1040 364.50 125,27
Xuakocts  -60.00 0.0219 713.6 -68.09 -68.06 -0.1040 2.9019 4.3031 1967.1 -0.2155
MNap 0.213 1270.71 1373.73 6.6602 15975 2.1254 368.35 111.72
Xuakocts -55.00 0.0301 707.9 -46.51 -46.47 -0.0040 2.8928 4.3318 1927.9 -0.2101
Map 0.287 1277.37 1382,56 6.5467 1.6133 2.1500 372.05 100.10
Xuakocts  -50.00 0.0408 702.1 -24.79 -24.73 0.0945 12,8837 4.3599 1889.9 -0.2047
MNap 0.381 1283.88 1391.19 6.4396 1.6310 2.1778 375.60 90.06
XunakocTs —45.00 0.0545 696.2 -2.93 -2.85 0.1914 2.8749 4.3872 1852.7 -0.1992
Map 0.498 1290.23 1399.59 6.3384  1.6507 2.2092 378.98 81.36
Xupkocts  -40.00 0.0717 690.2 19.07 19.17 0.2867 2.8662 4.4137 1816.2 -0.1936
Map 0.644 1296.41 1407.76  6.2425 1.6724 2.2441 38219 73.77
Xuakocts  -35.00 0.0931 684.0 41,18 41.32 0.3806  2.8577 4.4394 1780,2 -0.1878
MNap 0.822 1302.40 141568 6.1516 1.6961 2.2830 385.23 67.11
Xupkocts  -33.331F 0.1013  682.0 48.62 48.76 0.4117 2.8548 4.4479 1768,2 -0.1858
Map 0.890 1304.36 1418.26  6.1221 1.7045 2.2969 386.20 65.06
Xupkoets  -30.00 0.1194 677.8 63.43 63.60 0.4730 2.8492 4.4645 17444 -0.1818
Map 1.037 1308.19 142331  6.0651 17218 2.3259 388.08 61.24
Xuakocts  -25.00 0.1515 6715 85.79 86.01 05641  2,8408 4.4892 1708.8 -0.1756
Map 1.296 1313.77 1430.65 5.9827 1.7495 2.3730 390.73 56.05
Xugkocts  -20.00 10,1901 665.1 108,26 108.55 0.6538 2.8325 45138 1673.2 -0.1691
Map 1.603 1319.12 1437.68  5.9041 17793 2.4245 393.18 51.43
Xuakocts  -15.00 0.2362 658.6 130.86 131,22 0.7421  2.8243 45385 1637.7 -0.1623
Map 1.966 1324.23 144437 58289  1.8110 24807 39542 47.32

10
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CBolicTBO
XragreHra
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Map
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Map
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XXnpgkoctb
Map
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[3o-

Mra

0.2907

0.3548

0.4294

0.5157

0.6150

0.7285

0.8575

1.0032

1.1672

1.3508

1.5554

1.7827

2.0340

23111

2.6156

2.9491

3.3135

3.7105

4.1420

4.6100

5.1167

5.6643

Mnort-
HOCTb,
KiivB

652.1
2.391

645.4
2.885

638.6
3.457

631.7
4.115

624.6
4.868

617.5
5.727

610.2
6.703

602.8
7.807

595.2
9.053

587.4
10.457

579,4
12.034

571.3
13.803

562.9
15.785

554.2
18.006

545,2
20.493

536.0
23.280

526.3
26.407

516.2
29.923

505.7
33.888

494.5
38.376

482.8
43.484

470.2
49.340

BHyT-
PEHHAS

eV
Kbin

153.56
1329.10

176.39
1333.70

199.33
1338.02

222.39
1342.05

245,58
1345.77

268.91
1349.17

292.38
1352.22

316.00
1354,92

339.80
1357.24

363.77
1359.16

387.95
1360.65

412.35
1361.68

437.01
1362.22

461.93
1362.22

487.17
1361.63

512.76
1360.41

538.75
1358.46

565.19
1355,73

592.15
1352.08

619,72
1347.40

648.01
1341.52

677.14
1334.20
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Cxo- Koadh
SHTpO-
SHTanb- I']VI}EI) © <v pocTb dow
nsi. ) ﬂEW KK/ 3BY- LMEHT
KIDK/Kr (T K) (« K) (kr-K) Ka. JT.
wmc K/MrMa

154.01 0,8293 28162 4.5636 1602.1 -0.1550
1450.70 5.7569  1.8446 25419 397.45 43.63

176.94 0.9152 2.8082 4.5895 1566.4 -0.1472
1456.67 5.6877  1.8802 2.6082 399.25 40.32

200.00 1.0000 2.8003 4.6165 1530.5 -0.1388
1462.24  5.6210 19176 2.6799 400.82 37.33

223.21 1.0837 27926 4.6451 14944 -0.1297
1467.39 55568  1.9569 2.7575 402,16 34.63

246.57 1,1664 27851 4.6757 1458.1 -0.1198
1472,11 5,4946  1.9979 2.8413 403,24 32.19

270.09 1,2481 27780 4.7088 14215 -0.1090
1476.38 5.4344  2.0406 2.9318 404.07 29.97

293.78 1.3289 27711 47448 13845 -0.0971
1480.16 5.3759  2,0849 3.0296 404.63 27.96

317.67 14088 2.7647 4.7844 13471 -0.0840
1483.43 53188 21308 3,1353 404.92 26.13

341.76 1.4881 2,7587 4.8282  1309.3 -0.0695
1486.17 5.2631 2.1782 3,2500 404.92 24.45

366.07 15666 2.7532 48771 12710 -0.0534
1488.34 5,2086 2.2272 3.3745 404.63 22.92

390.64 1.6446 2.7484 49318 12321 -0.0353
148991 51549 22776 3.5104 404.03 21.52

415.48 1.7220 2.7443 49935 11927 -0.0152
1490.83 15,1020 2.3294 3.6593 403.12 20.24

440.62 17990 27411 5,0635 1152.6 0.0076
1491.07 5.0497 2.3828 3.8233 401.88 19.06

466.10 1.8758 2.7389 5.1434 1111,7 0.0333
1490.57 4.9977 24377 4.0051 400.29 17.98

491.97 19523 2.7379 52351 1070.2 0.0626
1489.27 49458  2.4942 42084 398.34 16.98

518.26 2.0288 2.7382 53411  1027.7 0.0960
1487.09 4.8939 25525 4.4376 396.01 16.05

545.04 2,1054  2.7402 54648 984.4 0.1346
148394 4.8415 2.6126 4.6990 393.29 15.19

572.37 21823 2.7441 56103 940.0 0,1793
1479.72 47885 2.6748 5.0009 390.14 14.39

600.34 2,2596  2.7503 5.7837 894.7  0.2317
147431 4.7344 27393 53546 386.54 13.65

629.04 23377 2.7594 59930 8481 0.2935
1467.53 4.6789 2.8066 5.7766 382,47 12,94

658.61 24168 2.7719 6.2501 800.4  0.3674
1459.19 4.6213 2.8770 6,2907 377.88 12.27

689.19 24973 2.7886 6.5731 751.3  0.4569
1449.01 45612 29511 6.9332 37274 11.63

n
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CBoiicTro
XBOpreHta

XXunpgkocTb
Map

XKnakocTtb
Map

XXuakocTb
MNap
XXupgkoctb
Map
XXungkocTb
Map
XXuakocTb
Map
XXnakocTb
Map

Kpntunuec-
Kas Touka

100.00

105,00

110.00

115.00

120,00

125,00

130,00

132,25

aTpoiiHas Touka.
b TemnepaTtypa KuneHus npy atMoc)epHOM AaB/IEHNN.

C 3HaueHus

6,2553

6,8923

7,5783

8,3170

9,1125

9,9702

Mnot-
HOCTb.
Kr/m3

456.6
56,117

441.9
64,063

425,6
73.550

407.2
85,182

385.5
100,068

357.8
120.728

10.8977 312.3

156.766

11.3330 225.0

BHyT-
peHHsAsA

<[k
707.30

1325.16

738.75
1313,98

771.88
1300.04

807,31
1282.36

846.28
1259,17

891.82
1226.54

957.12
1169.80

1068.82

5.4 R12. AuxnopaundTopmeTaH

54.1

M0 = 116,099 K; 7

Ovana3oH geiictBus
KoatbchunuymeHTsl feiicTBYOT B cneyiolem AnanasoHe:

max

=525 K

r max

SHTa b
s,

KOMKT

721,00
1436.63

754,35
1421.57

789,68
1403.08

827,74
1379.99

869.92
1350.23

919,68
1309.12

992,02
1239.32

1119,22

OHTpO-
.

K
(TK)
2.5797

4.4975

2.6647
4.4291

2.7533
4.3542

2.8474
4.2702

2.9502
4.1719

3.0702
4.0483

3.2437
3.8571

3.5542

c,
<«
Wi

2.8108
3.0297

2.8400
3.1139

2.8787
3.2049
2.9307
3.3047

3.0037
3.4163

3,1159
3.5447

3.3450
3.7014

C

Cko-
pocTb
KK/ 38y-
®KH ke
mc
6.9912  700,7
7.7622  366.99
7.5551  648.5
8.8773  360.54
8.3621 594.4
10,4630 353.29
9.6278 537.7

12,9091 345,04
11,9405 477,4
17,2119 33541
17,6583 411.4
26,9963 323.57

54,2103 333,6
76,4902 306.58

c C

CDwu W B KpUTMYECKO TOUKE He AB/ISKOTCA YaCTbio HACTOSILLEro cTaHaapTta.

=200 MMa; Blax = 15,13 monb/n (1829 kr/m3).

Koadp-
o
LyieHT
JT.
K/MMa

0,5673
11.01

0.7063
10,40

0.8869
9.78

1.1313
9.15

1.4834
8.47

2.0455
7.69

3.1689
6.62

5.0513

Ta6nuuya 8— KoadhduumeHTbl 1 NokasaTenm CTENeHN CocTaBsoLWel naeanbHoro rasa (ypasHenus (3) — (5)]

A W N R~ O

c

4.003638529

aK

3,160638395
0.3712598774
3.562277099
2.121533311

bK
1433,4342
2430.0498
685.65952
412,41579

Ta6nunua 9— KoadhthmumeHTbl 1 NokasaTesin CTeneHr CoCTaBsoWEN peasibHoro rasa

=

N o b WN R

12

<«

0,2075343402-10’
-0.2962525996-101
0,1001589616-10-'
0,1781347612-10-
0,2556929157-10'1
0.2352142637-10-2

-0.8495553314-10-4

2,5
-0.5

0w o N R R R

O O O O O o o

O O O O o o o
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K " I "

8 -0.1535945599-10~1 -0.5 1 1 1
9 -0.2108816776 15 1 1 1
10 -0.1654228806-10'1 25 5 1 1
n -0.1181316130-10- -0.5 7 1 1
12 -0.4160295830 1O '4 0 12 1 1
13 0.2784861664-10 4 0.5 12 1 1
14 0.1618686433-10-5 -0.5 14 1 1
15 -0.1064614686 4 1 2 1
16 0.9369665207-10"3 4 9 2 1
17 0.2590095447-10" 1 2 1 3 1
18 -0,4347025025 «lO-’ 4 1 3 1
19 0.1012308449 12 3 3 1
20 -0,1100003438 14 3 3 1
21 -0.3361012009-10"1 0 5 3 1
22 0.3789190008-10 14 9 4 1

5.4.2 NpuBefeHHble NapamMeTpbl, MONSPHAsA Macca ¥ rasoas NocTOsSHHAaA

T'- 385.12 K. p' =4.672781 monb/n, M - 120.913 r/monb. R = 8.314471 [x/(monb-K).

5.4.3 CnpaBoyHble napamMeTpbl COCTOAHUSA

Tre(=273.15K; p(e, = 1,0 kMa; h,cf=43261.068 Ox/monb: sre<=237,7532 Ox/(monb K): I, = 1.62269755;
f2 =3621.28429.

Ta6nuuya 10— CeoiicTBa R12 Ha rpaHuLLe XUAKOCTU U HACBILLLEHHOTO napa

. BhyT- e o o Koadp-
Caoif- Temne- [Jasne- Mnort- peHHAA AL Tpo Cy. b (007
CTBO Xla-  parypa. H/e. HOCTb. 3Hep- R 173! Kb Khx/ EOCT LpexT
[flareHta °Cc MMa KTM3 sl ke KK/ KK MK BN%CG' JT.
KOKTor (Kr 1> KMMa
Xugkoctb  -157,05a 2,426-10"7 1828.8 66.33 66.33 0.2780 0.5725 0.8561  1310.0 -0.5305
Map 3.038-10Ss 27523  283.21 21461 0.2860 0.3548 99.51 532.60
Xugkoctb -155.00 3.883-10'7 1823.4 68.08 68.08 0,2930 0.5674 0.8510 1299.6 -0,5333
MNap 4.779-10-5 275.82 283.94 2.1200 0.2894 0.3582  100.27 495.55
Xungkocte  -150.00 1,135-10® 1810.1 72.31 72.31 0.3280 0.5567 0.8404 12744 -0.5389
MNap 1340 1a*4 277.29 28575 2.0612 0.2978 0.3665 102.10 418.14
Xugkoctb -145.00 3.019-10'6 1796.9 76.49 76.49 0.3613 0.5482 0.8321 12495 -0.5430
Map 3426-1(74 278.80 287.61 2.0087 0.3062 0.3749 103.88 355.64
Xugkoctb  -140.00 7.387-10-® 1783.7 80.63 80.63 0.3930 0.5415 0.8257 12248 -0.5458
Map 8.068-104 280.35 289.50 11,9617 0.3146 0.3833 105.63 304.78
Xupgkoctb  -135.00 1.680-10"5 1770.6 84.75 84,75 0.4234 0.5363 0.8210 1200.3 -0.5473
Map 1768-10-3 281.94 29144 19195 0.3229 0.3917 107.34 263.05
Xungkoctb  -130.00 3.577-10'6 1757.5 88.85 88.85 0.4525 0.5324 0.8177 1176.0 -0.5476
MNap 3.635-10*3 283.57 29342 1.8816 0.3313 0.4001  109.02 228.57
Xugkoctb -125.00 7.189-10'5 17445 92.93 92.93 0.4805 0.5296 0.8157 1152.0 -0.5469
MNap 7.058-10-3 285.25 29544 18474 0.3396 0.4084 110.67 199.86
Xugkoctb  -120.00 0.000137 17314 97.01 97.01 0.5076 0.5277 0.8146 11281 -0.5453
Map 0.01303 286.96 297.49 1.8167 0.3478 0.4166 112.29 17581

13
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Caoif-
CTBO X/1a-

[JareHta

XXunpgkocTb
Map

XKnpgkoctb
Map

XXnakoctb
Map

Xngkoctb
Map

XXngkoctb
Map

XXnpkocTtb
Map

XKnpgkoctb
Map

XXnpkoctb
Map

XKunpgkoctb
Map

XXnpgkoctb
Map

XKunpgkoctb
Map

XXnpakoctb
Map

XngkocTtb
Map

XKunpgkoctb
Map

Xngkoctb
Map

XKunpgkoctb
Map

XXunpgkoctb
Map

Xunpgkoctb
Map

XKunpgkoctb
Map

XngkocTtb
Map

XKunpgkoctb
Map

Xngkoctb
Map

XKunpgkoctb
Map

14

Tewmne-
parypa
*C

-115.00
-110.00
-105.00
-100.00
-95.00
-90.00
-85.00
-80.00
-75.00
-70.00
-65.00
-60,00
-55.00
-50.00
-45.00
-40.00
-35.00
-30.00
-29.75b
-25.00
-20.00
-15.00

-10.00

[asne-

He.
Ma

0.000250

0.000436

0.000732

0.00119

0.00187

0.00286

0.00426

0.00619

0,00881

0.0123

0.0168

0.0226

0.0300

0.0391

0.0504

0.0641

0.0806

0.1003

0.1013

0.1235

0.1507

0.1823

0.2188

Mnot-
HOCTb.
VB

1718.4
0.02297

1705.3
0.03887

1692.2
0.06339

1679.1
0.1000

1666,0
0.1529

1652.8
0.2275

1639.6
0.3302

1626.3
0.4683

1612.9
0.6503

1599.5
0.886

1586.0
1.186

1572,3
1,563
1558.6
2.029

1544,7
2.598

1530.7
3.286

1516.5
4.108

1502,2
5.083

1487.7
6,228
1487.0
6,289
1473.0
7.563

1458.1
9.109

1443.0
10.889

1427.6
12.925

BHyT-
PeHHsA
3Hep-

(ﬂK';C
101,08
288.72

105.15
290.51

109.23
292.34

113.32
294.20

117.42
296.10

121.53
298.03

125.66
299.98

129.80
301.97

133.97
303.98

138.16
306.01

142.37
308.07

146.60
310.14

150.87
312.23

155.15
314.34

159.47
316.45

163.81
318.58

168.19
320.71

172.60
322.84

172.82
322.95

177,04
324.98

181.51
327.11

186,02
329.24

190.57
331.36

101.08
299.59

105.15
301.72

109,23
303.89

113.32
306.09
117.42
308.32

121.53
310.59

125.66
312.87
129.81
315.19
133.98
317.52
138.17
319.87

142.38
322.24

146.62
324.61
150.88
327.00
155.18
329.39
159.50
331.79
163.86
334.18
168.24
336,56

172.67
338.94

172.89
339.06
177.12
341,30
181.62
343.65
186.15
345.98

190.72
348.29

H
PO
%3
(«tO
0.5338

1.7890

0.5591
1.7640

0.5838
1,7414

0.6077
1.7210

0.6310
1.7026

0.6538
1,6861

0.6761
16711

0.6978
1.6576

0,7191
1.6454

0.7400
1.6344

0.7604
1.6245

0.7806
1.6156

0.8003
1,6076

0.8197
1.6004

0,8389
1,5940

0.8577
1.5882

0.8763
1.5831

0.8946
1.5784

0.8955
1.5782

0.9127
1.5743

0.9305
1,5706
0.9482
1.5673

0.9656
1.5644

0.5266
0.3559

0.5263
0.3640
0.5265
0.3719
0.5272
0.3798
0.5283
0.3876

0.5298
0.3953

0.5316
0.4030
0.5337
0.4105
0.5361
0.4181
0.5386
0.4255

0.5413
0.4330

0.5442
0.4403
0.5472
0.4477
0.5503
0.4550
0.5535
0.4624
0.5568
0.4697
0.5602
0.4770

0.5636
0.4843

0.5637
0.4847

0.5670
0.4917

0.5705
0.4990

0.5741
0.5064

0.5776
0.5139

&
(«K)

0.8145
0.4248

0.8152
0.4330

0.8166
0.4410

0.8186
0.4491

0.8211
0.4571

0.8241
0.4650

0.8275
0.4730

0.8313
0.4810

0,8355
0.4890

0.8400
0.4971

0.8448
0.5052

0.8499
0.5134

0,8553
0.5218

0.8609
0,5302

0,8668
0.5389

0.8730
0.5477

0.8795
0.5568

0.8863
0.5661

0.8866
0.5666

0.8934
0.5757

0.9007
0.5857

0.9085
0.5960

0,9166
0.6068

Cko-
pocTb

3ByKa.
wc

1104.5
113.89

1081.1
115.45

1058.0
116.99

1035.0
118.49

1012.2
119.96

989.7
121.39

967,3
122.79

945.2
124.14

923.3
125.45

901.5
126.71

879.9
127.91

858.5
129.06

837.3
130.15

816.2
131.17

795.3
132.11

7745
132.99

753.8
133.78

733.3
134.49

732.3
134.52

712.9
135.10

692.5
135.63

672.3
136.05

652.1
136.38

K/Mﬁa
-0.5428
155.54

-0.5395
138.34

-0.5355
123.68

-0.5308
11111

-0.5254
100.28

-0.5194
90.92

-0.5128
82.78

-0.5055
75.69

-0.4977
69.49
-0.4892
64.05

-0.4801
59,26

-0.4703
55.03

-0.4598
51.29

-0.4486
47.97

-0.4366
45.01

-0.4237
42.38

-0.4099
40.02

-0.3951
37.90
-0.3943
37,81
-0.3792
36.00

-0.3620
34.29
-0.3434
32.75

-0.3233
31.35
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Caoii
ABOxna-
[areHtra

XXnpgkoctb
Map
XXnakoctb
Map
XXuakoctb
Map
XXngkoctb
Map
XXuakoctb
Map
XXunpgkoctb
Map
XXnakoctb
Map
XXungkoctb
Map
XXunakoctb
Map
XXuakoctb
Map
XXngkoctb
Map
XXuakoctb
Map
XXungkocTb
Map
XXnakoctb
Map
Xngkoctb
Map
XXnakocTb
Map
Xupkoctb
Map
XXnakoctb
Map
XXuakoctb
Map
XKungkoctb
Map
XXnakoctb
Map
XXungkoctb
Map
XXnakoctb
Map

Temne-

parypa.
°C

-5.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55,00

60.00

65.00

70.00

75.00

80.00

85.00

90.00

95.00

100.00

105.00

[Jasnc

we,
MlMa

0.2606

0.3081

0.3620

0.4227

0.4906

0.5664

0.6506

0.7437

0.8462

0.9588

1.0821

1.2166

1.3630

1.5219

1,6941

1.8802

2.0811

2.2975

2.5304

2.7808

3.0501

3.3399

3.6525

Mnor
MOCTb.
KW3

1412.0
15.244

1396.1
17.873
1379.8
20,842

1363.2
24.184

1346.3
27.935
1328.9
32.135
1311.0
36.828

1292.7
42.066

1273.8
47.906

1254.3
54.416

1234.0
61,673
1213.0
69.771
11911
78.823
1168.1
88.966

1144.0
100.375

11183
113.272

1090.9
127.952

1061.4
144.822

1029.1
164.464

993.2
187.766

952.2
216.208

903.8
252.577

842.2
303.473

BHyT-
peHHAA
3Hep-

195.15
333.47

199.78
335.56

204.45
337.64

209.15
339,70
213.91
341.73
218.71
343.73
223.56
345.70
228.47
347.63

233.43
349.51

238.46
351.34

243.55
353.11

248.71
354.81

253.95
356.42

259.28
357.94

264.71
359.35

270.26
360.62

275.94
361.72

281.78
362.62

287.82
363.26

294.11
363.54

300.75
363.34

307.89
362.38

315.90
360.05

T b
s

195.34
350.56

200.00
352.81

204.71
355.01

209.46
357.18

214,27
359.30

219.14
361,36

224,06
363.37

229.04
365.31

234.10
367.18

239.22
368.96

244.42
370.66

249.71
372.24

255.10
373.72

260.58
375.05

266.19
376.23
271.94
377.22
277,84
377.99
283.94
378.48
290.27
378.64
296.91
378.35
303.95
377.45

311.58
375.60

320.24
372.08

PO
%3

»[x-
(kr K»

0.9829
1.5618

1.0000
1.5594

1.0169
1.5573

1.0337
1.5554

1.0504
1.5537

1.0669
1.5521

1.0834
1.5506

1.0997
1.5492

1.1160
1.5478

1.1322
1,5465

1.1484
1.5451

1.1645
1.5437

1.1807
1.5421

1.1969
1.5404

1.2131
1.5385

1.2295
1.5363

1.2461
1.5337

1.2629
1.5306
1.2801
1.5268

1.2978
1.5220

1.3163
1.5159

1.3360
1.5076

1.3581
1.4952

c,-
KEhe
(kr K)

0.5812
0.5213

0.5849
0.5289

0.5885
0.5365

0.5922
0.5441

0.5960
0.5519

0.5997
0.5597

0.6036
0.5676

0.6075
0.5757
0.6114
0.5838
0.6155
0.5921

0.6197
0.6006

0,6242
0.6093

0.6288
0.6182

0.6338
0.6274
0,6391
0,6370

0.6450
0.6471

0.6517
0.6578

0.6594
0.6693

0.6684
0.6819

0.6795
0.6961

0.6936
0.7127

0.7122
0.7332

0.7387
0.7610

FOCT P NCO 17584—2015

KKL
mK

0.9251
0.6180

0.9341
0.6298

0.9436
0.6423

0.9537
0.6555

0.9645
0.6696

0.9761
0.6846

0.9885
0.7008

1.0021
0,7184

1,0169
0.7377

1.0332
0.7589

1.0514
0.7827

1.0719
0.8095

1.0953
0.8404

1.1225
0.8763

1,1545
0.9191

1.1931
0.9714
1.2410
1.0370
1,3024
1,1225
1.3844
1.2394
1.5006
1.4101
1.6794
1.6835

1.9963
2.1924

2.7539
3.4579

Cko-
pocTb

3ByKA.
wmc

632.0
136.59

611.9
136.69
591.9
136.68
571.8
136.54
551.8
136,28

531.7
135.88

511,5
135,34

491.3
134.65

471.0
133.82

450.5
132.82

429.7
131.65

408.8
130.30

387.5
128,76

365,9
127.02

343.9
125.07

321.3
122.88

298.1
120.44

274.1
117.73

249.4
114.73

223.6
11141

196.9
107.75

169.0
103.73

139.3
99.28

Koadp

LMCKT
JT.
KOMIMa

-0.3015
30.09

-0.2777
28.94

-0.2516
27.91

-0.2230
26.97

-0.1915
26.11

-0.1565
25.34

-0.1176
24.65

-0.0740
24.02

-0.0248
23.46

0.0311
22.96

0.0950
22.52

0.1688
22.14

0.2549
21.81

0.3565
21.54

0.4783
21,31

0,6264
21,14

0.8103
21,01

1.0439
20.92

1,3495
20.85

1.7636
20.79

2.3518
20.68

3.2470
20.41

4.7872
19.71

15
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Caoif- Tewmne- [Lasne-
CTBOX1a-  parypa Hyie.
pareHTa -C Ma

XXunpkocts  110.00 3.9924
MNap

Kputnue- 111,97 4.1361
CKasi Touka

aTpoitHas Touka.

b Temnepartypa KuneHusi Npu aTMOCEPHOM AaBNEHNN.

Mnot-
HOCTb.
«r/M3

742,7
396,337

565,0

BHyT-
peHHsA
3Hep-
sl

KKK
326,44
353.88
340.44

331,82
363.95

347,76

H
PO
%3
K/
(kr K)

Cko- K(c;d)
<:q\</</ & pocTb LenT

KK <k @ JT.

MC i ana

1.3874 0,7870  7.8061 105,3 8.2916
0,8089  11.4400 93.96 17.60

1.4712
1.4283

c c c 13.3694

C 3HayeHus Counws KpVITVIHecKOVI TOYKE He ABNAKTCA YaCTbi HacCTosALWero ctaHgapra.

5.5 R22. XnopogudtopmoTtam

5.5.1 [Awnana3oH gelicTtBus
KoathhuuneHTsl feiicTBYOT B cnedyolem AnanasoHe:
TTT= 115,73 K; TTXx =550 K; pTak = 60 MMa: ptax = 19.91 mons/n (1722 kr/m3).

Ta6nunuyall — KoadbdhuumeHTbl 1 NoKasaTenu cTeneHn cocTaBnsaoLLein ngeanbHoro rasa (ypasHenus (3) — (5)]

=

cA
0 4.00526140446
1 0.000120662553
2 _

3 _

4 _

5 —

6 —

7 _

8 —

9 _

10 —_

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

b*

4352.3095
1935.1591
1887.67936
1694.88284
1605.67848
1162.53424
857.51288
605.72638
530.90982

Ta6nuua 12— KoathpuumeHTsl 1 NoKasaTenm cTeneHu cocTaBnsoweit peansHoro rasa

a

=

0.695645445236-10

0.590315073614

© 00 N o O A~ W N P

-0.689043767432
0.284224445844

B B

0.125436457897

16

]

0.252275419999 102
-0.20235114831M O3
0.350063090302 103
-0.223134648863-103
0.488345904592-102
0.108874958556-10 1

1.75
35

W NN NP P PP R P e

O O O © O O O O o o o =2

>
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K

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

-0.113338666416-10"1
-0,63138895917-10-

0.974021015232-10'2
-0,408406844722-10"3
0.741948773570-10-3
0.315912525922 10-3
0.876009723338-10-5
-0.110343340301-10-3
-0.705323356879-10'4

0.235850731510
-0.192640494729

0.375218008557-10-2
-0.448926036678-10 +
0,198120520635-10-'

-0.35695842525510 '1
0.319594161562 10-’

0.26028429107810"5
-0,897629021967 10-2
0.345482791645-10'1
-0.411831711251-10-2
0.567428536529M 0 2
-0.563368989908-10-2
0.191384919423-10-2

-0.178930036389 1Q' 2

45
15
0.5
4.5

-0,5
3.5

~

13

*
*

0 0 0 O 0o 0o DB DB WNDNDNDNDMNOOWOOW-SN-SN-SNO O MMow

A NN BADNMNDNBADNMNNMNNWNMDNMDNMNOOOOOOO oo X~
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5.5.2 MpuBefeHHble NapamMeTpbl, MOMIApHAsA Macca M ra3oBas NocTosiHHas

7"=369.295 K: p*=6.05822 monb/n: M = 86.468 r/monb. R = 8.31451 [Ix/(Mmonb-K).

5.5.3 CnpaBoy4Hble NapaMeTpbl COCTOSAHUSA
Tnt- 273.15 K: pn, = 1.0 kMa; hlef = 35874.594 Ax/monb; s(ef=205.2915 Ox/(Monb
72 =2986.44988.

Ta6nuya 13— CaoiicTBa R22 Ha rpaHuLLe XMAKOCTU U HACBILLEHHOTo napa

XKungkoctb
Map

XXngkoctb
Map
XXnpgkoctb
Map

XKngkoctb
Map

Temne- [Jasne- Mnot-
parypa, Hve, HOCTb.
°C Mra Kr/m3

-157.42a 3,795-10" 1721,3

3.410-10-5

-155.00 6.620-10"7 17

5.827-10"5

149

-150.00 1,93410® 1701.8

1.633-10"4

-145.00 5141-10® 1688.8

4.172-10-4

Buy
TPem
Hsl
aHep-
s,

<K
29.60
321,58

32.20
322.38

37.56
324.05

42.90
325.76

29.60
332.71

32.20
333.74

37.56
335.90

42.90
338.08

v

(K>

0.0761
2.6952

0.0983
2.6505

0.1428
2.5653

0.1853
2.4887

(KT K)

0.7161
0.3292

0.7139
0.3318

0.7086
0.3375

0.7027
0.3433

1.0753
0.4253

1.0735
0.4280

1.0696
0.4336

1.0663
0.4394

K); f, = 4.11105369;

Cxo-
3By-
Ka
mc
1410.9

119.91

1398.2
121.05

1371.9
123.35

1346.3
125.60
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XXngkocTb
MNap

XXnakocTb
Map

XXugkocTb
Map

XXnakocTtb
MNap

XXnakocTtb
Map

XXnakocTtb
Map

XXngkocTb
Map

XXnakocTb
Map

XXngkocTb
Map

XXngkocTb
Map

XXnakocTb
Map

XXunpgkoctb
Map

XKngkocTb
Map

XXnakocTtb
Map

XXungkocTb
Map

XKngkocTb
Map

XXngkocTb
Map

XXnpgkoctb
Map

XKngkocTb
Map

XXngkocTb
Map

XXnpgkoctb
Map

XKunpgkoctb
Map

18

Tewmre

parypa.
»C

-140.00

-135.00

-130.00

-125.00

-120.00

-115.00

-110.00

-105.00

-100.00

-95.00

-90.00

-85.00

-80.00

-75.00

-70.00

-65.00

-60.00

-55.00

-50.00

-45.00

-40.81b

-40.00

[Jasne-
Hie.
Ma

U58-10-6

2.860-10-6

6.091-H0®

0.000122

0.000233

0.000424

0.000740

0.00124

0.00201

0.00316

0.00481

0.00715

0.0104

0.0147

0.0205

0.0279

0.0375

0.0496

0.0645

0.0829

0.1013

0.1052

Mnort-
HOCTb.
Kr/m3

1675.8
9.826-104

1662.8
2.153-10-3

1649.8
4.426-10-3

1636.8
0.00859

1623.7
0.01585

1610.7
0.02792

1597.6
0.04719

1584.5
0.0768

1571.3
0.1210

1558.1
0.1847

1544.9
0.2744

1531.6
0.3973

1518.2
0.562

1504.7
0.779

1491,2
1.060

1477.5
1.416

1463.7
1.863

1449.7
2.414

1435.6
3.088

1421.3
3.901

1409.2
4,704

1406.8
4.873

BHy-
TpeH-
Hssl

3Hep-
.

KOK/Kr
48.22

327.49

53.54
329.25

58.85
331.04

64,16
332.85

69.47
334.70

74.78
336.57

80.09
338.48

85.40
340.40

90.70
342.35

96,01
344.32

101.31
346.31

106.62
348.31

111.93
350.33

117,24
352.36

122.56
354.39

127.90
356.42

133.24
358.46

138.60
360.49

143.98
362.52

149.38
364.53

153.93
366.21

154.81
366.53

48.22
340.29

53.54
342.53

58.85
344.80

64,16
347,10

69.47
349.42

74.78
351.77

80.09
354.15

85.40
356.55

90,71
358.97

96.01
361.40

101.32
363.85

106.63
366.31

111.94
368.77

117.25
371.24

122.58
373.70

127.91
376.15

133.27
378.59

138.63
381.02

144.03
383.42

149.44
385.79

154.00
387.75

154,89
388.13

PO
MHS.

KLK!
(«K)

0,2260
2.4195

0,2652
2.3571

0.3030
2.3005

0.3395
2.2492

0.3747
2.2027

0.4088
2.1603

0.4419
2.1217

0.4739
2.0865

0.5050
2.0543

0.5352
2.0249

0.5646
1.9980

0.5932
1.9734

0.6210
1.9508

0.6482
1.9300

0.6747
1.9108

0.7006
1.8932

0.7260
1.8770

0.7509
1.8619

0.7752
1.8480

0.7992
1.8351

0.8189
1.8250

0.8227
1.8231

C,.
O*>
(kr K)

0.6972
0.3492

0.6923
0.3552

0.6882
0.3614

0.6847
0.3676

0.6815
0.3739

0.6786
0.3803

0.6759
0.3868

0.6732
0.3934

0.6706
0.4000

0.6680
0.4067

0.6655
0.4136

0.6632
0.4206

0.6611
0.4277

0.6592
0.4350

0.6575
0.4425

0.6562
0.4502

0.6552
0.4581

0.6546
0.4662

0.6543
0.4745

0.6544
0.4831

0.6548
0.4904

0.6549
0.4919

i
(K K)

1.0641
0.4454

1.0628
0.4514

1.0622
0.4576

1.0620
0.4639

1.0619
0.4703

1.0618
0.4768

1.0616
0.4834

1.0614
0.4902

1.0612
0.4972

1.0611
0.5044

1.0612
0.5118

1.0616
0.5195

1.0624
0.5276

1.0637
0.5359

1.0655
0.5447

1,0679
0.5539

1,0710
0.5637

1,0748
0.5739

1.0793
0.5847

1.0845
0.5962

1.0895
0.6063

1.0905
0.6083

Cro

pocTs
*gy
Ka.
uc

1321.4
127.78

1296.8
129,92

1272.4
132.01

1248.0
134.05

1223.7
136,04

1199.5
137.99

1175.4
139.90

1151.4
141,76

1127.5
143.57

1103.7
145.34

1080.1
147.05

1056.6
148,70

1033.1
150.29

1009.8
151.82

986.4
153,28

963.2
154.66

939.9
155.97

916.6
157.18

893.4
158.31

870.1
159.33

850.6
160.11

846.9
160.26

Koadp
-
LeHT
JT.
KiM/la

-0.4449
280.46

-0.4436
252.63

-0.4417
227.61

-0.4396
205.23

-0.4372
185,26

-0.4346
167.49

-0.4319
151.69

-0.4289
137.65

-0.4257
125.17

-0.4221
114.07

-0.4180
104,20

-0.4134
95.41

-0.4082
87.58

-0.4023
80.60

-0.3956
74.36

-0.3881
68.78

-03796
63.78

-0.3702
59.29

-0.3597
55.26

-0.3481
51.63

- 0.3375
48.85

- 0.3353
48.34
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XKngkoctb
Map
XXunpgkoctb
Map
XXugkoctb
Map

YXnakoctb
Map
XXunpgkoctb
Map
XKngkoctb
Map

YKnakoctb
Map
XXunpgkoctb
Map
XXunpgkoctb
Map

XKunpgkoctb
Map
XXunpgkoctb
Map
XnpkocTtb
Map
XKunpgkoctb
Map
XXunpgkoctb
Map
XXnpkocTtb
Map
XKunpgkoctb
Map
XXnpakoctb
Map
XXnpkocTtb
Map
XXuakoctb
Map
XXugkoctb
Map
XXungkoctb
Map

XXnakoctb
Map

Temne-
parypa.
°C

-30.00

-25.00

-20.00

-15.00

-10.00

-5.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70,00

75.00

[Jaario-

we.

MMa

0.1639

0,2014

0,2453

0.2962

0.3548

0.4218

0.4980

0.5841

0.6809

0.7893

0.9100

1.0439

1.1919

1.3548

1.5336

1.7292

1.9427

2.1751

2.4275

2,7012

2.9974

3.3177

Mnort-
HOCTb.
Kr/m3

1377.2
7.379

1362.0
8.958

1346.5
10.790

1330.8
12.901

1314.7
15.322

1298.3
18.086

1281.5
21.229

1264.3
24.792

1246.7
28.820

1228.6
33.362

1209.9
38.477

1190.7
44.232

1170.7
50.705

1150.1
57.988

1128.5
66.193

1106.0
75.457

1082.3
85.952

1057.2
97.899

1030.4
111.591

1001.4
127.430

969,7
145.991

934.4
168.158

Toew-
M
3Hep-
A

-,EI)K/kr

165.76
370.48

171.29
372.42

176.86
374.33

182.47
376.20

188.13
378.04

193.85
379.84

199.61
381.59

205.44
383,29

211,32
384.93

217.28
386.51

223.31
388.01

229.41
389.43

235.61
390.76

241.89
391.98

248,29
393.08

254.80
394.04

261.45
394.83

268.26
395.43

275,26
395.80

282.49
395.87

290,01
395.56

297.91
394.76
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- OH Qo Koadh

L PO C¥. pocTb -

Meom o x qBa my wew
«p*/ <« K) (kr K) Ka. JT.
(*r-K) m'c K

165.88 0.8687  0.6570 1.1049 800.3 -0.3057
39269 18015 05103 0.6349 161.78 42.68

171.44 0.8912 0.6585 1.1134 777.0 -0.2887
39490 1.7918 05199 0.6495 162.36 40.24

177.04 09135 0.6604 1.1227 753.6 -0.2700
397.06 1.7826 05299 0.6650 162.82 38.01

182.70  0.9354 0.6626  1.1328 730.2 -0.2495
399.16 1.7740 0.5400 0.6816 163.15 35.98

188.40 0.9572 0.6651 1.1439 706.8 -0.2270
401.20 1.7658 0.5505 0.6994  163.35 34.13

194.17 09787 0.6680 1.1561 683.4 -0.2023
403.16 17581 0.5613 0.7184  163.40 32.44

200.00 1.0000 0.6711 11692 659.9 -0.1750
405.05 17507 05723 0.7390 163.31 30.89

20590 1.0212 0.6745 1.1836 636.3 -0.1448
406.85 1.7436 0.5836  0.7611 163.06 29.48

211.87 1.0422 0.6782 1.1993 612.7 -0.1112
40856 1.7368 0.5953 0.7852 162.65 28.18

21792 1.0630 0.6822 1.2166 588.9 -0.0737
410.16  1.7302 0.6072 0.8115 162.07 26.99

22406 1.0838 0.6864 1.2356 5651  -0.0316
41166 1.7238 0.6195 0.8404 161.32 25.90

230,29 1.1045 0.6909 1.2568 541.1 0.0161
413.03 17174 0.6321 0.8724 160.38 24.90

236.62 11252 0.6956 1.2807 516.8 0.0704
41426 17111 0.6450 0.9081  159.25 23.98

243.07 1.1458 0.7006 1.3077 4924 0.1331
415,34 17048 0.6584 0.9485 157.91 23.14

249.65 1.1665 0.7059 1.3389 467.6  0.2060
416.25 16985 0.6722 0.9948 156.36 22,37

256,36 11872 0.7116  1.3755 4425 0.2919
416.95 1.6919 0.6865 1.0487 154.58 21.66

263.25 1.2080 0.7176 14191 417.0 0.3945
417.44 16852 0.7014 11126 15256 21.01

270.32 12291 0,7240 14724 3909 0.5190
417.65 16781 0.7170 11902 150.28 20.41

277.61 12504 0.7308 15392 364.3 0.6730
41755 1.6705 0.7335 1.2872 147.72 19.85

285.18 1.2722 0.7384 1.6259 337.0 0.8674
417.06 1.6622 0.7511 14128 14485 19.32

293.10 1.2945 0.7467 1.7434 308.8 1.1199
416.09 1.6529 0.7702 15837 141.66 1881

301.46 1.3177 0.7563 19127 279.6  1.4598
41449 16424 0.7914 1.8322 13811 18,28

19
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Bry- 5 w Cio Ko
Temre Dasne- Mnot- Tﬁg:' Tarl— TpO cp. pocTb -
paTypa. HVe. HOCTb. SHeD- s MHSA. > i *By LyieHT
»C Ma KITVG P : KO (kT K) (K K) @d. JT.
N ¢ Wc KW
uakocts  80.00 3.6638 8937 306.34 31044 13423 07680 2,1814 2488  1.9420
Map 195404  393.26 41201 1.6299 0.8157 22308 134.15 17.70
Xugkocts  85.00  4.0378 84438 31560 32038 1.3690 0.7840 26821 2153 2.6843
Map 230.560  390.67 408.19 16142 0.8450 29841 12971 16.98
Xugkocts  90.00 44423 780.1 326.39 332.09 14001 08115 39811 177.0 4,0006
Map 280.625 386.04 401.87 15922 0.8843 4.9749 12464 1590
XugkocTb  95.00  4.8824  662.9 34219 34956 14462 0.8918 17.3120 128.0 7.2855
Map 382037 37450 387.28 15486 09566 252863 117.96 13.40
Kputnue- 9615 49900  523.8 357.37 366.90 1.4927 c c °  10.3661

CKasl Touka

aTpoiiHas Touka.
B Temneparypa KuneHus npum aTMocepHOM AaBieHuu.
¢ 3HaueHusi Cy CDu iv B KPUTMYECKON TOUKE He AB/ISIIOTCS YacCTblo HACTOSILLErO CTaHdapTa.

5.6 R32. QudpTtopmeTaH

5.6.1 [wnana3oH agelicTBus
KoadphnuymeHTbl 4ENCTBYIOT B Criegylolem gnanasoHe.
T n=136.34K; 7_ =435K;pT1a,=70MMMNa:a , =27,4734 monb/n (1429 kr/m3).

Ta6nuuya 14— KoadhdumumeHTbl 1 NokasaTenu cTeneHn coctasnstoLeln ngeanbHoro rasa [ypasHenns (3) — (5))

K & y x
0 4.004486 — —

1 1.160761 798
2 — 2.645151 4185
3 — 5.794987 1806
4 — 1.129475 11510

Ta6nnuya 15— KoadhdmumeHTbl 1 NokazaTesiv CTeneHn CoCTaBNsoWel peasibHoro rasa

=

«K X Y X o

1 1.046634 0.25 1 0 0

2 -0.545116 5 1 2 0 0
3 -0.002448595 -0.25 5 0 0
4 -0.04877002 -1 1 0 0
5 0.03520158 2 1 0 0
6 0.00162275 2 3 0 0
7 0.00002377225 0.75 8 0 0
8 0.029149 0,25 4 0 0
9 0.003386203 18 4 4 1
10 -0.004202444 26 4 3 1
n 0.0004782025 -1 8 1 1

20
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K

12 -0.005504323 25
13 -0.02418396 1.75
14 0.4209034 4
15 -0.4616537 5
16 -1.200513 1
17 -2.59155 15
18 -1.400145 1
19 0.8263017 0.5

b

W N P W, 00w

*

P P P P NN R
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R N = T e e

5.6.2 MpusBegeHHble napaMeTpbl, MOIAPHAA Macca 1 ra3osas NOCTOSAHHAA

I =351,255 K; p' = 8.1500846 monb/n; M = 52.024 r/monb; R = 8.31471 fx/(monb K).
5.6.3 CnpaBOUYHble NnapaMeTpbl COCTOSAHUSA
Ire|= 273,15 K; p(ef = 1.0 kMa; href=28204.341 Ox/monb; sfe(= 171,6913 Ox/(monb-K): 7, = 7,25470784;

f2=2231,55735.

Tab6nuuya 16— CeoiictBa R32 Ha rpaHuLLe XUAKOCTM 1 HACBILLEHHOTO napa

Temne- [Jasne- Mnot-
parypa. Hvie, HOCTb.
C Mra M/mM3

Xnpgkoctb -136,81la 4.800-10"5 1429.3
Map 2.203KT 3
Xungkoctb  -135.00 6.339-10'5 1424,9
Map 2.872-10-3
Xunpgkocts -130.00 0.000131  1412,7
MNap 0.00574
Xnpgkocte -125.00 0.000257 1400.6
Map 0,01085
Xunpgkocts -120.00 0.000478 13884
Map 0.01954
Xupgkocte -115,00 0.000850 1376.1
Map 0.03369
Xngkocts -110,00  0.00145 1363.8
Map 0.0558
XXungkoctb -105.00 0.00239 13515
Map 0.0894
Xugkoctb  -100.00  0.00381 1339.0
Map 0,1385
XXunpgkoctb  -95.00 0.00590 1326.5
Map 0.2084
Xungkocts  -90.00 0.00887 1313.9
Map 0,3056
Xupgkoctb  -85.00 0.0130 1301.2
Map 0.438
XXungkocts  -80.00 0.0187 1288.4
Map 0.613

-19,07
422.52
-16,19
423.42

-8.26
425.90

-0.36
428.39

7.52
430.88

15.37
433.37

23.20
435,85

31.02
438.32

38.82
440.77

46.62
443.20

54.41
445.59

62.20
447.96

70.00
450.29

s

e
-19.07

44431

-16.19
445.49

-8.26
448.77

-0.36
452.05

7.52
455.33

15.37
458.60

23.20
461.86

31.02
465.10

38.83
468.31

46.62
471.48

54.42
474.61

62.21
477.70

70.02
480.72

OHTpO-
.
on*/

(kr-K)

-0.1050
3.2937
-0.0840
3,2579
-0.0276
3.1651
0.0267
3.0804
0.0790
3,0030
0.1294
2.9320

0.1782
2.8668

0.2254
2.8068

0.2711
2.7515

0.3155
2.7003

0.3586
2.6529

0.4006
2.6089

0.4415
2.5679

1.0658
0.4995

1.0613
0.5007

1.0494
0.5041

1.0380
0.5080

1.0274
0.5123
1.0173
0.5173

1.0079
0.5229

0.9991
0.5293
0.9910
0.5365

0.9834
0.5446

0.9764
0.5538

0.9700
0.5641

0.9641
0.5755

«[hxl
Iw KL

1.5925
0.6597

1.5900
0.6609

1.5835
0,6646

1.5777
0.6689

1.5726
0.6738

1.5682
0.6796

1.5647
0.6863

1,5619
0,6940
1.5600
0.7030

1.5588
0.7134

1.5586
0.7254

1.5592
0.7390

1,5606
0.7543

Cko-
pocTb

3ByKa.
wmc

1414.4
169.60

1404.9
170.67

1378.4
173.59

1352.1
176.44

1325.8
179,21

1299.5
181.91

1273.4
184.52

1247.3
187.05
1221.2
189,50

1195.3
191.84

1169.3
194.09

1143.4
196,24

11175
198,26

Koach-
dm-
LiNeHT
K/Mﬁa
-0.3376

881.12

-0.3375
823,35

-0,3369
686.24

-0.3359
576.21

-0.3345
487.31

-0.3327
415,01

-0.3304
355.78

-0.3277
306.92

-0.3244
266.28

-0.3205
232.23

-0.3160
203.45

-0.3109
178.95

-0.3051
157,95

21
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XXunpgkoctb
Map

XXugkocTb
Map

XXngkocTb
Map

XXngkocTb
Map

XXngkoctb
Map

XXunpgkoctb
Map

XXngkocTb
Map

XXunpgkoctb
Map

XXungkocTb
Map

XXngkocTb
Map

>XugkocTb
Map

XXnakocTb
Map

XXunpkoctb
Map

XXngkocTb
Map

XXunpgkoctb
Map

XXnakocTb
Map

XXnakocTb
Map

XXngkocTb
Map

XXuakocTb
MNap

XXunpakoctb
Map

XXugkocTb
Map

XXunpgkoctb
Map

XXugkocTb
Map

22

Temne-

parypa.
°C

-75.00

-70.00

-65.00

-60.00

-55.00

-50.00

-51,65b

-45.00

-40.00

-35.00

-30.00

-25.00

-20.00

-15.00

-10.00

-5.00

0.00

5.00

10.00

15.00

20.00

25.00

30.00

Jasne-

HVe.

Mra

0.0262

0.0361

0.0488

0.0650

0.0852

0,1101

0,1013

0.1406

0.1774

0,2214

0,2734

0.3346

0.4058

0.4881

0.5826

0.6906

0.8131

0.9514

1,1069

1.2808

1.4746

1.6896

1.9275

Mnort-
HOCTb.
«r/M3

1275.4
0.842

1262.4
1.135

1249.1
1.507

1235.7
1.969

1222.1
2.538

1208.4
3.232

1212.9
2.988

1194.4
4.067

1180.2
5.065

1165.7
6.248

1151.0
7.639

1135.9
9.266

1120.6
11,157

1104.9
13.346

1088.8
15.870

1072.2
18.769

1055.3
22.091

1037.7
25.891
1019.7
30,232
1000.9
35.190

981.4
40.856
961.0
47,339

939.6
54.776

BHyT-
peHHsAR
3Hep-

173]

KKvr

77.81
452.57

85.63
454.81

93.46
456.99

101.32
459.12

109,21
461,19

117,13
463.19

114,51
462.54

125.08
465.13
133.08
466,99

141,12
468.78

149.21
470.48

157.36
472.09

165.58
473.61

173.86
475.01

182.23
476.31

190.68
477.47

199.23
478.49

207.88
479.36
216.66
480.05
225,56
480.54

234.62
480.81

243.84
480.82

253.27
480.54

H-
Tas*
s,

KIpKET

77.83
483.68

85.66
486.57

93.50
489.38

101.38
492.11

109.28
494.74

117.22
497.27

114.59
496.45

125.20
499.70

133.23
502.02

141,31
504,21

149.45
506.27

157.66
508.20

165.94
509.97

174.31
511.58

182.76
513.02

191.33
514.26

200.00
515,30

208.80
516.11

217,74
516.66

226.84
516.93

236.12
516.90

245.60
516.51

255.32
515.72

SHTpO-
.

(«K)

0.4814
2.5296

0,5204
2.4939

0.5585
2.4604

0.5958
2.4289
0.6324
2,3993

0.6683
2.3714

0,6565
2.3805

0.7035
2,3450

0,7382
2.3200

0,7723
2.2962

0.8060
2.2735

0.8392
2.2518

0.8720
2.2310

0.9044
2.2109

0.9365
2,1915
0.9684
2,1727
1.0000
2.1543

1.0314
2.1363
1.0628
2.1185
1.0940
2.1008

1.1253
2.0831

1.1566
2.0652

1,1881
2.0471

C,.
K/
(kr-K)

0.9588
0.5880

0.9540
0.6015

0.9497
0,6160

0.9460
0,6315
0.9427
0.6477

0.9400
0.6646

0.9408
0.6589
0.9377
0.6820
0.9359
0.6998
0.9346
0.7180

0.9338
0.7365

0.9334
0.7552

0.9335
0.7740

0.9341
0.7930

0.9351
0.8121

0.9366
0.8315

0.9386
0,8510

0.9412
0.8709

0.9443
0.8911

0,9480
0.9118

0.9524
0.9331

0.9577
0.9550

0.9638
0.9779

KO

MK

1.5630
0.7714

1.5663
0.7903
1.5706
0.8110
1,5758
0.8335
1.5821
0.8576

1.5895
0.8835

1.5869
0.8748
1.5980
0.9110
1.6077
0.9401
1.6187
0.9709

1.6311
1.0035

1.6451
1.0380
1.6607
1.0747
1.6783
1.1139
1.6980
1,1560

1,7201
1.2015

1,7450
1.2511

1.7733
1.3058

1.8056
1.3667
1.8428
1.4353
1.8859
1.5136
1.9367
1.6045

1.9973
1,7118

pocTb
3ByKA.
wc

1091.7
200.18

1065.8
201.96

1039.9
203.62

1014.1
205.14

988.2
206.52

962.2
207.75

970.8
207.36

936.3
208.83

910.2
209.74

884.0
210.49

857.8
211.07

831.4
211.47

804.9
211.68

778.3
211.69

751.4
211.50
724.3
211,10
696.9
210.48

669.2
209.63

641.2
208.54

612.7
207.20

583.7
205.60

554.2
203.72

524.0
201.54

JT.
KMIMa

-0,2986
139.85

-0.2913
124.19

0,2831
110.58

-0.2740
98.73
-0.2640
88.40

-0.2528
79.39

-0.2566
82.23
-0.2404
71.52
-0.2267
64.65
-0.2115
58.63

-0.1947
53.37

-0.1761
48.75

-0.1553
44,70

-0.1322
41.13

-0.1063
37.98

-0.0772
35.20

-0.0444
32.72

-0.0071
30.51

0,0354
28.54
0.0843
26.76

0.1410
25.16

0.2076
23.69

0.2865
22.36
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XXnpgkoctb
Map

XKunpgkoctb
Map
XXngkoctb
Map

Kungkoctb
Map

XKnpgkoctb
Map
XXnpgkoctb
Map
XKngkoctb
Map
XXnpgkoctb
Map

XXunpgkoctb
Map

Kputnue-
ckasi Touka

Tewmne- [Jasne
parypa e,
*C Mra
35.00 2.1898
40,00 2.4783
45.00 2.7948
50.00 3.1412
55,00 3.5199
60.00 3.9332
65.00 4.3843
70.00 4.8768
75,00 5.4168
78.11 5.7820

aTpoiiHas Touka.
b Temnepatypa KvineHus npu aTMoctepHOM JaB/eHNM.

C 3HaueHus

5.7

Mror-
HOCTb.
KT/VM3

917,0
63.343

893.0
73.268

867.3
84.859

839.3
98.550

808.3
114.989

773.3
135.213

732.3
161.092

680.9
196.688

605.9
255.587

424.0

By

pemvis

3Hep-
s.
»O*/kr

262,92
479.91

272.84
478.88

283.09
477.36

293.74
475.23

304.93
472.32

316.84
468.35

329.81
462.84

344.57
454.72

363.45
440.53

400.51

H-
b
13!
o 1*/kr

265.30
514.48

275.61
512.71

286.31
510.29

297.49
507.10

309.29
502.93

321.93
497.44

335.80
490.05

351.73
479.52

372.39
461.72

414.15

SHTpO-
s,

iy
<>

1.2198
2.0285

1.2520
2.0091

1.2847
1.9888

1.3183
1.9670

1.3531
1.9432

1.3898
1.9166

1.4293
1.8855

1.4740
1.8464

1.5314
1.7880

1.6486

<V

<»*)

0.9712
1.0019

0.9800
1.0272

0.9907
1.0542

1.0039
1.0834

1.0207
1.1156

1.0428
1.1519

1.0732
1.1947

1.1194
1.2488

1.2064
1.3310

C
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(«K)

2.0710
1.8412

2.1629
2,0012

2.2809
2.2056

2,4385
2.4773

2.6610
2.8594

3.0007
3.4412

3.5880
4.4462

4.8653
6.6388

10.1347
15.6016

Cc

COu W B KPUTUUECKO TOUKE He SIB/ISIIOTCS YaCTbio HACTOSILLEro cTaHaapTa.

5.7.1 [dvana3oH gelictBus
KoadhhuumneHTbl AeiCTBUTENbHbI B CiefylolemM guanasoHe:

TTr,,=«B K; TIT,

Tabnuuya

=

W N - O

Tabnuuya

=

a A W N R

17 — KoathhmUMEHTBI 1 NoKazaTenu CTENEHN COCTaBsALWEN naeanbHoro rasa [ypasHerust (3)—(5)]

c

2.046006
4.866562-10-2
-5.586382-10-5
2.823279-10 B

R123. 2,2-Anxnop-1,1,1-TpudpTopatam

K

1
2
3

=600 K. pT, =40 MMa, pT, =11.6 Mmonb/n (1774 «A.»).

18 — Koa(hh1LMeHTbI 1 NokKasaTesin CTEeNeHn CocTaB/soLLeli peasibHoro rasa

-0.100242647494-102

-0.280607656419

0.206814471606-10-'

-0.284379431451

0.593928110321-10’

o o A W

» » O O O

=

o O o o o

Cko-
pocTb
3ByKa.

493.0
199.04
461.0
196.19
428.0
192.96
393.6
189.31
357.6
185.16
319.7
180.43
279.4
174.95
235.8
168.40
186.1
159.64
[

o O O o o

23
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K

*
>
=
®
>

6 -0.936560389528-101 1 1 0 0
7 0.416660793675-101 2 1 0 0
8 -0.174023292951 101 3 1 0 0
9 0.177019905365 0 2 0 0
10 -0.15472169226-101 1 2 0 0
un 0,16182049559 101 2 2 0 0
12 0.288903529383-10' 3 2 0 0
13 -0,118493874757 0 3 0 0
14 0.130952266209-101 1 3 0 0
15 -0.117308103711-101 2 3 0 0
16 -0,128125131950 1 4 0 0
17 -0.786087387513-10'1 2 5 0 0
18 -0.816000499305 10-1 3 5 0 0
19 0.536451054311-10-" 2 6 0 0
20 -0.680078211929-10"2 2 7 0 0
21 0.70126408219M0*2 3 7 0 0
22 -0.901762397311-t0-3 3 8 0 0
23 0.100242647494-102 3 0 2 1
24 0.280607656419 4 0 2 1
25 -0.206814471606-10'1 5 0 2 1
26 0.798923878145-101 3 2 2 1
27 -0.547972072476 4 2 2 1
28 -0.206814470584-10 '1 5 2 2 1
29 0.249142724365-101 3 4 2 1
30 -0.273986034884 4 4 2 1
31 0.236001863614 5 4 2 1
32 0.540528251211 3 6 2 1
33 -0.600457561959-10'1 4 6 2 1
34 0.786672874826 10-1 5 6 2 1
35 0.708085874508 10 1 3 8 2 1
36 -0.150114389748-10" 4 8 2 1
37 0.182205199477-10"2 5 8 2 1
38 0.314978575163-10 2 3 10 2 1
39 0.784455573794-10'2 4 10 2 1
40 0.364410397155-10'3 5 10 2 1

5.7.2 MpuBepeHHble napamMeTpbl, MONAPHAA Macca 1 ra3oBas NoCToOAHHAA

[ =456.831 K; p'=3.596417 monb/n; M = 152,931 r/monb; R = 8.31451 [x/(monb K).

5.7.3 CnpaBoY4Hble NnapaMeTpbl COCTOAHUA

Tref=273.15 K; p(ef= 1.0 kMa; ftref= 58497.533 Ax/monb; srof= 283,9365 x/(Monb-K); 7, =-8.10658379;
72=5001.44551.

24



Tab6nuuya

Xungkoctb
Map

XXngkoctb
Map
XXnpgkoctb
Map

XKunpgkoctb
Map

XKngkoctb
Map
XXnpgkoctb
Map

XXunpgkoctb
Map

XXnpgkoctb
Map
Xngkoctb
Map

XKungkoctb
Map

XXnpgkoctb
Map
XngkocTtb
Map

XKunpgkoctb
Map

XXnpgkoctb
Map
XngkocTtb
Map

XXunpgkoctb
Map

XXunpgkoctb
Map
XngkocTtb
Map

XXunpgkoctb
Map
XXunpgkoctb
Map
XngkocTtb
Map

XKunpgkoctb
Map

19 — CaolictBa R123 Ha rpaHuLe X1AKOCTU U HaCbILLEHHOro napa

Temne-
pary-
pa 'C

-107.15q

-105.00

-100.00

-95.00

-90.00

-85.00

-80.00

-75.00

-70.00

-85.00

-60.00

-55.00

-50.00

-45.00

-40.00

-35.00

-30.00

-25.00

-20.00

-15.00

-10,00

-5.00

[asne-
H/e.
Mra

4.202-10-5

5.765-10 6

0.161 10 e

2.233-10°5

4.120-KI'5

7.317-10-5

0.000125

0.000208

0.000336

0.000528

0.000808

0.00121

0.00177

0.00254

0.00358

0.00495

0.00675

0.00906

0.0120

0.0157

0.0202

0.0258

Mnor-
HOCTb
KTv3

1771.0
4.656KI*

1766.0
6.306 10 -1

1754.5
U33-10-3

1743,2
2.306-10-3

1732.0
4.138 10"3

1720.8
7.154-10-3

1709.6
0.01195

1698.5
0.01935

1687.4
0.03045

1676,2
0.04666

1665.1
0.06977

1653.9
0,1020

1642.6
0,1461

1631.3
0,2052

1620.0
0.2831

1608.5
0.3843

1597.0
0.5136

1585.4
0.6767

1573.8
0.880

1562.0
1.130

1550.1
1.435

1538.2
1.802

8Hy
Tpew
HAA
avep
1%3]
Klleckr
98.81
313.47

100.80
314.38

105.44
316.51

110.07
318.69

114.68
320.92

119.30
323.18

123.92
325.49

128.54
327.83

133.17
330.21

137.80
332.63

142.46
335.09

147.13
337.58

151.81
340.11

156.52
342.66

161.25
345.25

166.00
347.87

170.77
350.51

175.58
353.19

180.40
355.88

185.26
358.60

190.14
361.34

195.04
364.10

98.81
322.50

100.80
323.52

105.44
325.93

110.07
328.38

114.68
330.87

119.30
333.41

123.92
335.98

128.54
338.60

133.17
341.25

137.80
343.94

142.46
346.66

147.13
349.42

151.81
352.21

156.52
355.03

161.25
357.88

166.00
360.75

170.78
363.65

175.58
366.57

180.41
369.52

185.27
372.47

190.15
375.45

195.06
378.44

H-
Tpo-
%3]

K/
(«K)

0.5311
1.8786

0.5430
1.8675

0.5702
1.8436

0.5965
1.8220

0.6221
1.8025

0.6470
1.7849

0.6712
1.7691

0,6948
1.7549

0.7179
1.7422

0.7404
1.7307

0.7625
1.7206

0.7842
1.7115

0.8054
1.7034

0.8263
1.6964

0.8468
1.6901

0.8669
1.6847

0,8868
1.6800

0.9063
1.6760

0.9256
1.6726

0.9446
1.6698

0.9633
1.6675

0.9818
1.6656

C,.

(kr K)

0.6295
0.4194

0.6306
0.4232

0.6321
0.4319

0.6328
0.4405

0.6333
0.4491

0.6338
0.4575

0.6346
0.4658

0.6356
0.4740

0.6371
0.4821

0.6388
0.4902

0.6410
0.4982

0.6435
0.5061

0.6462
0.5139

0.6493
0.5217

0.6526
0.5295

0.6561
0.5372

0.6597
0.5448

0.6635
0,5525

0.6674
0.5601

0,6714
0.5677

0.6755
0.5753

0.6797
0.5828
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KK/
f« K)

0.9289
0.4738

0.9280
0.4776

0.9261
0.4863

0.9245
0.4949

0.9235
0.5035

0.9232
0.5119

0.9236
0.5202

0.9247
0.5285

0.9266
0.5367

0.9290
0.5448

0.9320
0.5529

0.9354
0.5610

0.9393
0.5690

0.9435
0.5770

0.9480
0.5850

0.9528
0.5931

0.9578
0.6011

0.9629
0.6092

0.9682
0.6174

0.9735
0.6256

0.9790
0.6339

0.9846
0.6423

Cko-
pocTb

Mc

1243.8
100.97

1235.3
101.57

1215.3
102.95

1195.0
104.31

1174.6
105,65

1153.9
106.97

11331
108,27

11121
109.55

1091.1
110.81

1069.9
112.06

1048.7
113.27

1027.6
114.47

1006.4
115.64

985.3
116.78

964.3
117.90

943,4
118.98

922.6
120.03

901.9
121.04

881.3
122.01

860.9
122.94

840.7
123.82

820.6
124.66

Koodp
-

LvieKT
J-T.
KMTMa

-0.4755
335.67

-0.4762
319.10

-0.4772
284.41

-0.4775
254.37

-0.4771
228.26

-0.4759
205.49

-0.4740
185.55

-0.4714
168.05

-0.4681
152.63

-0.4643
139.01

-0.4599
126.94

-0.4550
116.22

-0.4496
106.68

-0.4437
98.17

-0.4375
90.55

-0.4309
83.73

-0.4239
77.60

-0.4166
72.09

-0.4088
67.13

-0.4007
62.65

-0.3923
58.60

-0,3834
54.93
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Temne-

pary-
pa *C

0.00

5.00

10.00

15.00

20.00

25.00

27.82°

30.00

35.00

40.00

45.00

50,00

55.00

60.00

65.00

70.00

75.00

80.00

85.00

90.00

95.00

100.00

[Jasne-
H/e.
MMa

0.0326

0.0408

0.0506

0.0621

0.0756

0.0914

0,1013

0,1096

0,1305

0,1545

0,1817

0,2125

0.2471

0,2859

0,3292

0.3772

0.4304

0,4891

0.5536

0,6242

0,7014

0,7855

Mnor-
HOCTb.

VB

1526,1
2.242

1513.9
2.762

1501.6
3.374

1489,2
4.088

1476.6
4.917

1463.9
5.872

1456.6
6.471

1451.0
6.966

1438.0
8.213

1424.8
9.630

1411.4
11.230

1397.8
13,031

1384,0
15,051

1370.0
17.311

1355.7
19.830

1341.2
22.632

1326.4
25.743

1311.2
29.188

1295.7
33.000

1279,9
37,213

1263.6
41.863

1246.9
46.996

aHep-
A,
Xo«a
199.98
366,87

204,94
369.67

209.93
372.47

214.95
375.29

220.00
378.12

225.08
380.95

227.96
382.56

230.18
383.80

235.32
386.64

240.48
389.49

245.68
392.35

250.91
395.20

256.17
398.04

261.46
400.88

266,78
403.72

272,14
406.54

277.54
409.34

282.98
412.14

288.45
414.91

293,97
417.65

299.53
420.37

305.14
423.06

Tab-
A,

200.00
381.44

204.97
384.44

209.97
387.46

214.99
390.48

220.05
393.49

225.14
396.51

228.03
398.22

230.26
399.53

235.41
402,54

240.59
405.54

245.81
408.53

251.06
411.50

256.34
414.46

261.67
417.40

267.03
420.31

272.42
423.20

277,86
426,06

283,35
428.89

288.88
431.68

294.45
434.43

300.08
437.13

305.77
439.77

OH-

Tpo-
s,

e
(K

1.0000
1.6642

1.0180
1.6633

1.0358
1.6626

1.0534
1.6624

1.0707
1.6624

1.0879
1.6627

1.0975
1.6630

1.1049
1.6633

1.1217
1.6641

1.1383
1.6651

1.1548
1.6662

11711
1.6676

1.1873
1.6691

1.2033
1.6707

1,2191
1,6725

1,2349
1.6743

1,2505
1,6762

1.2660
1.6781

1.2814
1.6801

1.2967
1.6822

1.3120
1.6842

1.3271
1.6862

o[1»]
(#?K)

0,6839
0,5904

0.6881
0.5979

0.6924
0.6055

0.6967
0.6130

0.7011
0.6206

0.7054
0.6281

0.7079
0.6324

0.7097
0.6357

0.7141
0.6432

0.7185
0.6508

0.7229
0.6583

0.7273
0,6659

0.7317
0.6735

0.7362
0.6811

0.7406
0,6887

0.7451
0.6963

0.7497
0.7040

0.7542
0.7117

0.7589
0,7194

0.7636
0.7272

0.7683
0.7350

0,7731
0,7429

(kr K>

0,9902
0.6508

0.9959
0.6594

1.0017
0.6682

1.0076
0.6771

1.0135
0.6861

1.0196
0.6953

1.0230
0.7006

1,0257
0,7047

1,0320
0,7144

1,0385
0,7243

1.0451
0.7344

1.0519
0.7448

1.0589
0.7556

1.0663
0.7667

1.0740
0.7783

1.0820
0.7904

1.0906
0.8030

1.0996
0.8162

1.1093
0.8302

1,1197
0,8450

1,1310
0.8609

1,1433
0,8780

Cro-
pocTb

mc

800.7
125.44

780.9
126.17

761.3
126.84

741.9
127.45

722.6
127,99

703.4
128.47

692.7
128.71

684.4
128.88

665.5
129.21

646.8
129.46

628.2
129.64

609.6
129.73

591.2
129.73

572.9
129.64

554,6
129,46

536,4
129.17

518.2
128.79

500.0
128.30

481.9
127.69

463.8
126.97

445.6
126.12

4275
125.14

LmMeHT
J-T
K;Mna

-0.3740
51.61

-0.3643
48.60

-0.3540
45.86

-0.3431
43.37

-0.3316
41,10

-0,3195
39,03

-0,3123
37.95

-0.3066
37.15

-0.2929
35.43

-0.2782
33.86

-0.2625
32.42

-0.2456
31,11
-0.2274
29.91

-0.2076
28.82

-0.1861
27.82

-0.1627
26.92

-0.1370
26.09

-0.1087
25.34

-0,0773
24.66

-0.0425
24.05

-0.0036
23.51

0.0402
23.03
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By ~ -
TPeH- OH n Cro- Koadp-
Tewmne- [Jasne- Mnot Ve Tab TpO C,. pocTs dwm-
pary, Hue. HOCTb. 3HED- ™A A KK/ KK1 P LMeHT
pa. 'C Mra KTvG P KIDK! Klx! (K K) «r'K) vKa, J-T,
s, i («<K) Me KMMa
K"k
Xugkocts  105.00 0.8769 1229.7 310.80 31151 1.3422 0.7781 1.1568  409.2 0.0896
Map 52.661 425.71 442.36 1.6882 0.7509 0.8965 124.02 22.61
Xungkoers  110.00 0.9760 1211.9 316.51 317.32 1.3572 0.7831 1.1717 391.0 0.1460
Map 58.914 428.31 44488 1.6902 0.7590 0.9168 122.76  22.24
Xwngkocts  115.00 1.0832 1193.5 322.28 323.19 1.3723 0.7883 1.1884 372.6 0.2106
Map 65.824 430.86 447,32 1.6920 0.7672 0.9392 121.34 21.94
Xungkocts  120.00 1.1990 1174.4 328.13 329.15 1.3872 0.7936 1.2072 354.1 0.2854
Map 73.471 433.35 449.67 1.6938 0.7755 0.9643 119.76  21.69
Xungkocts  125.00 1.3237 1154.4 334.04 335.18 1.4022 0.7991 1.2287 335.5 0,3728
Map 81.950 435.78 45193 1.6955 0.7840 0.9928 118.00 2151
Xwuagkocts 130,00 1.4578 1133.6 340.03 341.32 1.4173 0.8048 1.2536 316.7 0.4759
Map 91.379 438.12  454.07 1.6969 0.7927 1.0257 116.05 21.38
Xugkocts  135.00 1.6018 1111.6 346.12 34756 1.4323 0.8107 1.2828 297.8 0.5992
Map 101.904 440.37 456.08 1.6982 0.8017 1.0643 113.89 21.32
Xunakocts  140.00 1.7563 1088.3 352.31 353.92 1.4475 0.8170 1.3178 278.6 0.7487
Map 113.711 442.50 457.94 1.6992 0.8110 1.1106 111.51 21.32
Xuakocts  145.00 1.9217 1063.5 358.62 360.43 1.4628 0.8236 1.3606  259,1 0.9334
Map 127.044 44448 459.61 17000 0.8207 1.1677 108.88  21.39
Xupgkocts  150.00 2.0987 1036.8 365.08 367.10 1.4782 0.8307 1.4146 239.3 1,1664
Map 142.231 446.30 461.05 1.7003 0.8309 1.2405 10599 21.53
Xuagkocts  155.00 2.2879 1007.8 371.72 373.99 1.4940 0.8384 1.4855 219.0 1.4686
Map 159.735 447.89 462.22 1.7000 0.8417 1.3371 102.80 21.75
Xugkocts  160.00 2.4901 975.7 378,58 381.13 15101 0.8469 1.5836 198.2 1.8748
Map 180.242 449,20 463.01 1.6991 0.8534 1.4728 99.29 22.05
Xunakocts  165.00 2,7062 939.4 385.74 388.62 15267 0.8565 1.7303 176.6 2.4478
Map 204.853 450,11 463.32 11,6972 0.8662 1.6790 95.40 22.41
Xupkocte  170.00 2.9372 896.9 393.33 396.61 1.5443 0.8677 1.9792 154.0 3.3147
Map 235.543 450.42 462.89 1.6939 0.8806 2.0332 91.07 22.81
Xupkocte  175.00 3.1845 843.9 401.67 405.44 15635 0.8817 2.5102 129.6 47779
Map 276.595 449.73 461.25 1.6880 0,8975 2.7935 86.20 23.12
Xupkocte  180.00 3.4506 765.9 411.72 416.22 1,5867 0.9019 4.5486 102.3 7.8106
Map 341.950 446.73 456.82 1.6763 0.9194 5.6613 80.62 22.79
Kputnuye- 183.68 3.6618 550.0 430.74 43739 16325 cC C c 16.5658

CKasa To4dka

aTpoiiHas Touka.
b Temnepatypa KUneHusi npu aTMocepHOM LaB/EHNN.
¢ 3HaueHus C,, CpUW B KPUTUUECKOI TOUKE He SIB/SIOTCS YaCTbio HACTOSILLETO CTaHAapTa.

5.8 R125. MeHTadTOpaTaH

5.8.1 [unana3oH gelictBus
KoadhpuumneHTbl AeiicTBUTENbHbI B CriefylolemM guanasoHe:
Tmin = 172.52 K; Trax = 500 K; ptax = 60 MMNa; prax = 14.09 monbYn (1691 kr/m3).

27



FOCT P NCO 17584—2015

Ta6nuuya 20

K c* K aA bA
0 3.0630 0.1 — —
1 — — 2,303 314,0
2 — — 5,086 756,0
3 — — 7.300 1707,0

Tab6nunya 21 — KoadpcpuuymeHTbl N NnokasaTenun cTeneHeli coctaBnsiouleil peanbHoro rasa [ypaBHenune (2)]

=

Nk “

«K ‘a “A T Ha a rA
1 5.280760 0,669 1 0 0 — — — —
2 - 8,676580 1.05 1 0 0 — — — —
3 0,7501127 2,75 1 0 0 —_ — — —
4 0,7590023 0,956 2 0 0 — — — —
5 0,01451899 1,00 4 0 0 — — — —
6 4.777189 2,00 1 1 1 — — — —
7 - 3.330988 2.75 1 1 1 — — — —
8 3.775673 2,38 2 1 1 — — — —
9 -2,290919 3,37 2 1 1 — — — —
10 0.8888268 3.47 3 1 1 — — — —
1 - 0.6234864 2,63 4 1 1 — — — —
12 -0.04127263 3,45 5 1 1 — — — —
13 -0.08455389 0,72 1 2 1 — — — —
14 -0.1308752 4,23 5 2 1 — — — —
15 0.008344962 0,20 1 3 1 — — — —
16 -1,532005 4.5 2 2 1 1.7 1 0 0
17 - 0,05883649 29.0 3 3 1 7.0 1 0 0
18 0,0226658 24.0 5 3 1 6.0 1 0 0
5.8.2 NMpnBefeHHble NapamMeTpbl, MONApHAA Macca 1 razosas NOCTOAHHAaA
[ =456.831 K. p'=3.596417 monb/n. M = 152.931 r/monb. R = 8,31451 Ax/(monbK).
5.8.3 CnpaBOYHble NnapaMeTpbl COCTOAHUNSA
Tref = 273.5 K; pref= 1.0 kMa; hret=41266.386 [x/monb, sfe(=236,1195 fAx/{monb K); =29.8766745;
f2=3013,2267.
Tab6nwunuya 22— CsoiictBa R125 Ha rpaHuue XUAKOCTU U HACbILLEHHOTO napa
BHyT- Kcodp
Temne- Oas- Mnot- PEHHAA - SHTpO- cv. Cro
Ta/b- nms LGP pocTb
pa»y neHve. HOCTb, 3Hep- KDKT ﬁ)«l’ LMeHT
) %3} 3ByKa.
pa 'C MnNa KrTm3 ms, KAk <«K> (kr K) W J-T,
KL <T'K) K/Mna
XnagkocTb - 100.63a 0.00291 1690.7 87,13 87.13 0.4902 0.6776 1.0346 932.6 -0,3837
Map 0.2446 265,48 277,39 1.5931 0,4984 0.5689 116.43  90.26
XupkocTb -100.00 0.00309 1688.7 87.78 87.78 0.4940 0,6781 1.0351 929.2 - 0.3830
Nap 0.2583 265.79 277,74 1.5911 0,4997 0.5703 116.61  89.08
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Map

XunpgkocTb
MNap

XXunpgkocTb
Map

Xwngkoctb
Map
XXunpgkocTb
Nap

XunpgkocTb
Map

Temne
paty.
pa.'C

-95.00

-90.00

-85.00

-80.00

-75.00

-70.00

-65.00

- 60.00

- 55.00

- 50.00

- 48.09b

- 45.00

-40.00

-35.00

-30.00

- 25.00

-20.00

- 15.00

-10.00

-5.00

0.00

5.00

Nas-

neHve.
MMa

0.00481

0.00729

0.0107

0.0155

0.0218

0,0301

0.0408

0.0543

0.0713

0.0922

0.1013

0.1176

0.1483

0.1849

0,2281

0.2786

0.3373

0.4050

0.4825

0.5707

0.6705

0,7829

Mnot-
HOCTb.
Kr/m3

1672.5
0.3918

1656.2
0.5779

1639.9
0.831

1623.4
1.169

1606.7
1.610

1589.9
2.177

1572.9
2.892

1555.7
3.783

1538.2
4.879

1520.5
6.211

1513.6
6.790

1502.4
7.814

1484.0
9.725

1465.3
11.985

1446.1
14.639

1426.5
17.736

1406.4
21.331

1385.8
25.486

1364.5
30,271

1342.6
35.768

1319.8
42.070

1296,2
49,291

BHyT-
peHHAA
aHep-
ms
KOXK/KT

92.97
268.25

98.18
270.75

103.42
273.28

108.69
275.83

114.00
278.41

119.34
281.01

124.73
283.62

130.16
286.24

135.63
288.88

141,15
291.51

143.27
292.52

146.72
294.15

152.34
296.79

158.01
299.41

163.74
302.03

169.53
304.63

175.38
307,22

181.30
309.78

187.29
312.30

193.35
314.79

199.49
317.22

205.72
319.59

OH-
Taslb-
nms,

Kb/

92.97
280.54

98.18
283.36

103.42
286.20

108.70
289.06

114.01
291.94

119,36
294.83

124.75
297.71

130.19
300.60

135.68
303.48

141.21
306.35

143.34
307.44

146.80
309.20

152.44
312.03

158.14
314.84

163.90
317.61

169.73
320.34

175.62
323.03

181.59
325.67

187.64
328.24

193.77
330.74

200.00
333.16

206.33
335.47

OHTpoO-
nvs,
!
KT K)

0,5235
1.5764

0.5524
1.5634

0.5806
1.5520

0.6082
1.5421

0.6354
1.5333

0.6620
1.5257

0.6882
15191

0.7140
1,5135

0.7394
1.5086

0.7644
1.5044

0.7739
1.5030

0.7891
1.5009

0.8134
1.4980

0.8375
1.4955

0.8614
1,4935

0.8849
1.4919

0.9083
1.4906

0.9314
1,4895

0.9544
1.4887

0.9773
1.4881

1.0000
1.4875

1.0226
1.4869

FOCT P NCO 17584—2015

Koadh-
pocTb Pu-
KoK/ Wy upeHT

Cko-

(kr K) <«vc> 3BMy/}((:a. J-T.
K/MMNa
0.6818 1.0396 903.2 - 0.3766

0.5099 0.5810 118.03 80.43

0.6860 1.0450 877.5 -0.3694
0.5201 0.5919 119.39 72.87

0.6906 1.0512 852.3 -0.3614
0.5304 0.6031 120.69 66.26

0.6955 1.0581 827.5 - 0.3525
0,5409 0.6146 121.92 60.44
0.7006 1.0656 802.9 - 0.3428

0.5514 0.6264 123.07 55.33

0,7060 1.0736 778.6 - 0.3323
0.5620 0.6385 124.13 50.81

0.7115 1.0822 754.5 - 0.3208
0.5727 0.6511 125.11  46.82

0.7171 1.0912 730.6 - 0.3083
0,5836 0.6641 125.98 43.28

0.7229 1,1007 706.8 - 0.2947
0.5946 0.6776 126.75 40.14

0.7288 1,1107 683.2 - 0.2799
0.6058 0.6916 127.41 37.35

0.7311 1.1146 674.2 -0.2738
0.6101 0.6971 127.63 36.36

0.7349 1.1212 659.6 -0.2636
0.6171 0.7063 127.94 34.86

0.7410 1.1323 636.1 - 0.2458
0.6286 0.7216 128.35 32.65

0.7473 1.1440 612.6 - 0.2262
0.6402 0.7376 128.61  30.67

0.7537 1.1565 589.1 - 0.2044
0.6520 0.7545 128.73 28.91

0.7602 1,1698 565.7 -0.1803
0.6640 0.7724 128.70 27.33

0.7668 1.1840 542.2 -0.1532
0.6761 0,7912 128.50 25091

0.7736 1.1994 518.7 -0.1228
0.6882 0.8112 128.11  24.66

0.7805 1.2161 495.2 -0,0883
0.7003 0.8324 127.54 23.55

0.7876 1.2344  471,6 - 0.0489
0.7122 0.8550 126.77 2261

0.7948 1,2547 448.0 - 0.0036
0.7240 0.8797 125.80 21.81

0.8021 1.2773  424.3 0.0492
0.7359 0.9073 124.60 21.15
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BHyT- Kcodp
OH- - Cko-
Temne- fas- Mnot- PEHHASA " SHTPO C,. Ko 7]
Tasb- nms , pocTb
paty- neHve. HOCTb, 3Hep- . K. & upent
pa. *C MnNa Kf/M 3 ms, s, rix; <«-K> (M K) 3ByKa, J-T.
KIK/Kr <«rk> m/c
KIDKIKT K/MMa
Xunpkoctb 10.00 0.9088 12715 212.05 212.76 1.0452 0.8095 1.3029 400.4 0.1113
Map 57.564 321.87 337.66 1.4863 0.7483 0.9392 123.17 20.61
XupgkocTb 15.00 1.0492 1245.6 218.48 219.32 1.0678 0.8172 1.3323  376.3 0,1851
Nap 67.054 324.06 339.71 1.4856 0.7617 0.9770 121.49 20.18
XupkocTb 20.00 1.2052 1218,3 225.03 226.02 1.0904 0.8252 1.3666  352.0 0.2742
Nap 77.966 326.12 341.58 1.4846 0.7764 1.0230 119.55 19.83
XunpkocTb 25.00 1.3779 1189.4 231.71 232.87 1.1131 0.8335 1.4074 327.4 0.3835
Nap 90.557 328.05 343.26 1.4834 0.7928 1.0798 117.32  19.53
XupgkocTb 30.00 1.5685 1158.4 238.55 239.91 1.1359 0.8425 1.4575 302.4 0.5202
Nap 105.170 329.80 344.71 1.4817 0.8111 1.1517 114.78  19.29
XupgkocTb 35.00 1,7783 1125.0 245.57 247.16 1.1591 0.8522 1.5209 276.9 0.6956
Nap 122,270 331.33 345.88 1.4794 0.8315 1.2452 111.88  19.08
XupgkocTb 40.00 2.0085 1088.4 252.82 254.67 1.1826 0.8630 1.6052 250.8 0.9282
Nap 142.522 332.60 346.69 1.4764 0.8542 1.3716 108.58 18.91
XupkocTb 45.00 2.2607 1047.7 260.36 262.52 1.2067 0.8755 1.7244  223.8 1.2501
Nap 166.954 333.50 347.05 1.4724 0.8796 1.5535 104.82 18.78
XungkocTb 50.00 2.5368 1001.1 268.29 270.83 1.2318 0.8907 1.9102 195.6 1,7247
Nap 197.293 333.89 346.75 1.4667 0.9083 1.8425 100.51  18.67
XupkocTb 55.00 2.8389 945.4 276.82 279.83 1.2585 0.9106 2.2517 165.3 2.4948
Nap 236.916 333.46 345,44 1.4584 0.9421 2.3860 95.57 18.51
XunakocTb 60.00 3.1703 872.1 286.46 290.10 1.2884 0.9411 3.1392 1315 3.9752
Nap 294.367 331.44 342.21 1.4448 0.9856 3.8329 89.84 18.06
XupgkocTb 65.00 3.5370 735.1 300.06 304.88 1.3311 1.0139 13.6692 90.0 8,2955
Nap 416,565 323.75 332.24 1.4120 1.0604 20.0735 82.63 15.85
Kputuye- 66.02 3.6177 573.6 311.75 318.06 1.3696 c ¢ ¢ 12.3608
ckas Touka

aTpoitHasa Touka.
b TemnepaTtypa KANeHUs Npu aTMOCEPHOM [aBlEHUN.
¢ 3HauyeHua Cy ,CDu w B KpUTUYECKON TOUKE He ABNAIOTCA YacTbio HACTOALWLero ctaHjapra.

5.9 R134a.1,1.1.2-TeTpacdTOpaTaH

5.9.1 [lnanas3oH geiictBus
KoadhpuumnmeHTbl AeiCTBYIOT B CNeAyllemM AnanasoHe:
TTT = 169.85 K: I'tBx = 455 K; pTM™M =70 MNa: prax = 15,6 monb/n (1592 kr/im3)

Ta6nuua 23— KoadhduuneHTbl 1 NokasaTenu cTeneHell coctaBnsowei ngeansHoro rasa (ypasHenus c (3) no (5)]

K cK

0 -0.629789 —
1 3.7701808-10-’ 0.5
2 6.0585489 10 2 0.75

Ta6nuua 24— KoadhdnumeHTbl 1 nokasatenu cTeneHei coctaBnaLeii peanbHoOro rasa

1 0.05586817 -0.5 2 0 0
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K (« > «A
2 0.498223 0 1 0 0

0.02458698 0 3 0 0
4 0.0008570145 0 6 0 0
5 0.0004788584 1.5 6 0 0
6 -1.800808 15 1 0 0
7 0.2671641 2 1 0 0
8 -0.04781652 2 2 0 0
9 0.01423987 1 5 1 1
10 0.3324062 3 2 1 1
1 -0.007485907 5 2 1 1
12 0.0001017263 1 4 2 1
13 -0.5184567 5 1 2 1
14 -0.08692288 5 4 2 1
15 0.2057144 6 1 2 1
16 -0.005000457 10 2 2 1
17 0.0004603262 10 4 2 1
18 -0.003497836 10 1 3 1
19 0.006995038 18 5 3 1
20 -0.01452184 22 3 3 1
21 -0.0001285458 50 10 4 1

5.9.2 NpnBefeHHble NapaMeTpbl, MOJIAPHAaa Macca U ra3oesasi NOCTOAHHAasA

T'=374.18 K. p'=4.978830171 monb/n, M = 102.032 r/Imonb, R = 8.314471 Ox/(Mmonb-K).

5.9.3 CnpaBOoYHble NnapaMeTpbl COCTOAHMNA

7re(=273.15 K; pref= 1.0 kMa: /7" =41433.397 ix/monb; sref=225.5353 Ax/(monbK); f, =-12.2808002;
f2 = 3385.25707

Ta6nwunya 25— CeolictBa R134a Ha rpaHuLe XUAKOCTU U HaCbIWEHHOTO napa

BHy- Au- - Cro- Kotdp-
Tewmne- [asne Mnort- TPEHHAA T/ b Tpo- Cy-
pocTb

partypa, uve. HOCTb. avep n’%2h nHA. KLgK! KX/ LUMeHT

o Mra Kr/m3 7! *[Ik/ KOkl (KTK) G 3T
KIpK/Kr K (« K) OMMa
XnpgkocTb -103.30» 0.000390 1591.1 71,45 71.46 0.4126 0.7922 1.1838 1120.0 -0.3815
Nap 0.02817 321.11 334.94 19639 0.5030 0.5853 126.79 373,57
XwnpgkocTb -100.00 0.000559 1582.4 75.36 75.36 0.4354 0,7912 1.1842 1103.2  -0,3793
Nap 0.03969 322.76 336.85 1.9456 0.5107 0.5932 127.87 318.13
XXunpgkocTtb -95.00 0.000939 1569.1 81.29 81,29 0.4691 0.7910 1.1861 1077.7 -0.3753
Nap 0.06479 325.29 339.78 1.9201 0.5224 0.6052 129.47 253.65
XnpgkocTb -90.00 0.00152 1555.8 87.22 87,23 0.5020 0.7920 1.1892 1052.3 -0.3707
Nap 0.1024 327.87 342.76 1.8972 0.5341 0.6173 131.03 206.26
Xunpkoctb -85.00 0.00240 15425 93.18 93.18 0.5341 0.7940 1.1933 1027.0 -0.3656
Nap 0.1570 330,49 345.77 1.8766 0.5457 0.6294 132.56 170.88
XnpgkocTb -80.00 0.00367 1529.0 99.16 99.16 0.5654 0.7968 1.1981 1001.8 -0.3599
MNap 0.2343 333.15 348.83 1.8580 0.5573 0.6417 134.04 144.05
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Temne-
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HNasne-
Hue.
MMa

0.00548

0.00798

0.0114

0.0159

0.0218

0.0295

0.0391

0.0512

0.0661

0.0844

0.1013

0.1064

0.1327

0.1639

0.2006

0.2433

0.2928

0.3497

0.4146

0.4884

0,5717

0.6654

0.7702

Mnot-
HOCTb,
10/m3

1515.5
0.3412

1501.9
0.4857

1488.2
0.677

1474.3
0.927

1460.4
1.246

1446.3
1.650

1432.1
2.152
1417.7
2.769

1403.1
3.521

1388.4
4.426

1376.7
5.258

1373.4
5.506

1358.3
6,784

1342.8
8.287

1327.1
10.041

13111
12.077

1294.8
14.428
1278.1
17.131
1261.0
20.226
1243.4
23.758

1225.3
27.780

1206,7
32.350

1187.5
37.535

BHy-
TPEHHASA
3Hep-
ms
KK ™
105,16
335.85

111.19
338.59

117.26
341,35

123.35
344.15

129.48
346.96

135.65
349.80

141.86
352.65

148.11
355.51

154.40
358.38

160.73
361.25
165.74
363.51
167.11
364.12

173.54
366.99

180,02
369.85
186.55
372.69

193.13
375.51

199,77
378.31

206.48
381.08
213.25
383.82

220.09
386.52

227.00
389.17
233.99
391.77

241.07
394,30

an
Tanb*

oA*/
KT

105.17
351.91

111.20
355.02

117.26
358.16

123.36
361.31

129.50
364.48

135.67
367.65

141.89
370.83
148.14
374.00
154.44
377.17

160.79
380.32

165.81
382.78
167.19
383.45

173.64
386.55
180.14
389.63
186.70
392.66
193.32
395.66
200.00
398,60
206.75
401.49
213.58
404.32

220.48
407.07

227.47
409.75

234.55
412.33

241.72
414.82

OH-
Tpo

*Am)

<krk>
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o*>
(kr K»
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0.8158

1.3040
0.8346

1.3156
0.8544

1.3279
0.8752

1.3410
0.8972

1.3552
0.9206

1.3704
0.9455

1.3869
0.9721

1.4049
1.0007

1.4246
1.0316

1.4465
1.0655

Cko-
pocTb
3BYKa,

m/c

976,8
135.47

952.0
136.84

927.4
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-0.1905
34.92

-0.1695
32.95
-0.1461
31,17
-0.1200
29.57

-0.0907
28.12

-0.0578
26.81
-0.0204
25.64

0.0223
24.58



FOCT P NCO 17584—2015

OKOHYaHune Tabnuybl 25

BHy- OH- OH- c Koadp-
KO-
Tewmne- Haone Mnort- TPEHHSAA Talb- TpO- C,. cpP u-
pocTb
parypa. MHe. HOCTb 3Hep- nvs. %3k ke KK/ LMeHT
e MMa Kr/m3 ms. KO/ KO/ (n K) (kr-K) 3?V|y/|::a' J-T
«an/kr KT (« K) K/Mna
Xunpkoctb 35.00 0,8870 1167.5 248.25 249.01 1.1670 0.9262 1.4709 459.9 0.0714
MNap 43.416 396.76 417.19 11,7128 0.8691 1.1028 141.86 23.63
XuakocTtb 40.00 1.0166 1146.7 255.52 256.41 1.1905 0.9336 1.4984 436.4 0.1285
MNap 50.085 399.13 419.43 1.7111 0.8858 1.1445 140.34 22.78
XupkocTtb 45.00 1,1599 1125.1 262.91 263.94 1.2139 0.9414 15298 41238 0.1953
MNap 57.657 401.40 421.52 1.7092 0.9029 1.1917 138.57 22.02
Xunpkoctb 50.00 1.3179 1102.3 270.43 271.62 1.2375 10,9494 15661 389.0 0.2746
MNap 66.272 403.55 423.44 17072 0.9205 1.2461 136.55 21.36
XuakocTtb 55.00 1.4915 1078.3 278.09 279.47 12611 0.9579 1.6089 364.9 0.3698
Map 76.104 405.55 425.15 1.7050 0.9387 1.3099 134.25 20,77
XupakocTtb 60.00 1.6818 1052.9 285.91 287.50 1.2848 0.9668 1.6602 340.5 0.4861
MNap 87.379 407.38 426.63 1.7024 0.9577 1.3868 131.66 20.27
Xunpkoctb 65.00 1.8898 1025.6 293.92 295.76 1.3088 0.9764 1.7234  315.7 0.6308
MNap 100.398 408.99 427.82 1.6993 0.9775 1.4822 128.74 19,83
XuakocTtb 70.00 2.1168 996.2 302.16 304.28 1.3332 0.9869 1.8039 290.3 0.8157
Map 115.572 410.33 428.65 1.6956 0.9986 1.6051 125.46  19.46
XupakocTtb 75.00 2.3641 964.1 310.68 313.13 1.3580 0.9988 1.9115 264.1 1.0599
Map 133,494 411.32 429.03 1.6909 1.0212 1.7714 121.80 19.14
Xunpkoctb 80.00 2.6332 928.2 319.55 322.39 1.3836 1.0129 2.0648 236.6 1.3973
MNap 155.078 411.83 428.81 1.6850 1.0460 2.0122 117.69 18.86
XuakocTtb 85.00 2.9258 887.2 328,93 332.22 1.4104 1.0308 2.3064 207.4 1.8936
Map 181.853 411.67 427.76 16771 1.0739 2.3971 113.09  18.57
XuakocTtb 90.00 3.2442 837.8 339.06 342.93 1.4390 1.0556 2.7559 175.9 2.6936
Map 216.761 410.45 425.42 1.6662 1,1068 3.1207 107.90 18,20
Xunakoctb 95.00 3.5912 772.7 350.60 355.25 1.4715 1.0938 3.9385 141.2 4.1916
Nap 267.139 407.23 420.67 1.6492 11,1489 5.0195 101.91 17.51
XuakocTtb 100.00 3.9724 651.2 367.20 373.30 1.5188 1.1737 17.5915 101,0 8.1985
Map 373.011 397.03 407.68 1.6109 1.2180 25.3503 93.95 15.30
Kpntuue- 101.06 4.0593 511.9 381.71 389.64 15621 C ¢ ¢ 11,9312
ckas Touka

aTpoiiHasa Touka.
b TemnepaTtypa kuneHus npu aTMocepHOM AaBneHuu.
c3HayeHua Cv,Caun w B KpUTUYECKOW TOUKE He SIBNSIIOTCA YaCThbi HACTOSILLEro cTaHaapTa.

5.10 R143a.1,1,1-TpudTOopaTaH

5.10.1 [Awvanas3oH geicTBuSA
KoadhhuuymneHTol AelicTBUTENbHBI B CieAyloWwemM guana3oHe:
Tmin = 161.34 K; TTasa = 650 K; pTax = 100 MMNa; prax = 15.85 monb/n (1332 kr/m3)

Ta6nuuya 26 — KoadhduumeHTbl 1 NokasaTenun cTeneHei coctaBnstoleil ngeanbHoro rasa [ypaBsHenus (3) — (5)]

K e* A ax *A
0 1.0578 0.33 - —
1 — — 4.440 1791
2 — — 3.751 823
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Ta6nuua 27— KoadhduumeHTbl 1 NnokasaTtenu cTeneHel coctaBnsoLeil peanbHoOro rasa

K "

a K A
1 7.7736443 0.67 1 0 0
2 -8.70185 0.833 1 0 0
3 -0.27779799 1,7 1 0 0
4 0.1460922 1.82 2 0 0
5 0.0089581616 0.35 5 0 0
6 -0.20552116 3.9 1 1 1
7 0.10653258 0.95 3 1 1
8 0.023270816 0 5 1 1
9 -0.013247542 1.19 7 1 1
10 -0.04279387 7.2 1 2 1
1 0.36221685 5.9 2 2 1
12 -0.25671899 7.65 2 2 1
13 -0.092326113 7.5 3 2 1
14 0.083774837 7.45 4 2 1
15 0.017128445 15.5 2 3 1
16 -0.01725611 22 3 3 1
17 0.0049080492 19 5 3 1

5.10.2 NMpuBeAeHHble NapaMeTpbl, MONApHas Macca U ra3oBas NOCTOsIHHAA

T'= 345.857 K. p*=5,12845 monb/n, M = 84.041 r/monb. R =8.314472 Ax/(monbK)

5.10.3 CnpaBOYHble MmapaMeTpbl COCTOAHMNA

Tref=273.15 K. pref= 1.0 kMa, Nlre,= 33936.397 Ax/monb; sief= 198.9613 Ax/(monb-K); 7, =-1.57778074;
f2 = 2527.26378.

Ta6nuuya 28— CsoiictBa R143a Ha rpaHuLe XWAKOCTA U HACbILWEHHOTO napa

Koadp-
Temne- JIET:] Anot- BHyT OH 3HTpO c. Cko- -
ne- peHHAs Tarb- nvs. o pocTb
partypa. HOCTb, ofim! k! LIMEHT
. Hue, w3 3Heprs. nus. «Am! « k> ™ K) 3BYKa, 3T
MMa KX/ KOKIKT (kr K» m/c KIMMa
Xwupgkocte -111.81a 0.00107 1330.5 52.52 52.52 0.3142 0.8138 1.2112 1058.1 -0.4394
Map 0.0675 303.67 319.59 1.9695 0.5283 0.6299 137.57 385.09
Xwngkoctb  -110.00 0.00129 1326.2 54.71 54.71 0.3277 0.8128 1,2119 1049.4  -0.4375
Nap 0.0805 304.59 320.68 1.9579 0.5331 0.6350 138,22 354.60
Xwnpgkoctb  -105.00 0.00211 1314.1 60.78 60.78 0.3643 0.8114 1.2151 1025.5 -0.4316
Map 0,1274 307.17 323.73 1.9281 0.5467 0.6495 139.98 284.35
Xunpgkocte -100.00 0.00333 1301.9 66.87 66.87 0.4000 0.8115 1.2199 1001.7 -0.4247
Map 0.1956 309.78 326.81 1.9012 0.5604 0.6642 141.68 230.56
Xwnpgkoctb  -95.00 0.00510 1289.6 72.98 72.98 0.4348 0.8131 1.2260 977.9 -0.4171
Map 0.2917 312.43 329.92 1.8770 0.5742 0.6792 143.32 189,21
Xunakocte  -90.00 0.00761 1277.2 79,13 79.13 0.4688 0.8157 1.2333 954.2 -0.4086
Map 0.4238 315.11 333.06 1.8553 0.5881 0.6944 144.89 157.26
Xungkocte  -85.00 0.0111 1264.8 85.31 85.32 0.5021 0.8194 1.2415 930.4 -0.3994
Map 0,601 317.83 336.22 1.8357 0.6021 0.7100 146.39 132.44
Xwnpgkocteb  -80.00 0.0157 1252.2 91,54 91.55 0.5348 0.8238 1.2504 906.6 -0.3895
Map 0.835 320.58 339.40 1.8180 0.6162 0.7258 147.81 113.01
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950.8
49.864
930,2
57.653

908,4
66.605
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BHyT- OH- OHTpO- Cko- Kg;?}
peHHss Taslb- nms. / pocTb MeHT
Sachnm. nms K (Kf':(K) <(<&M> 3By/|<a. H 3T

" R
mx/Kr KIDKKT (kr K) m/c OMMa
97.81 97.83 0,5669 0.8288 1.2601 882.8 -0,3789

323.36 342.60 1,8021 0.6304 0.7421 149.13 97,68

104.14 104.16 0.5984 0.8344 1.2704 859.1 -0.3674
326.16 345.80 1.7879 0.6448 0.7589 150.37 85.45

11051 110.54 0.6294 0.8405 1.2813 835.3 -0.3551
328,98 349.01 1,7750 0.6593 0.7763 151.50 75.60

116.94 116.99 0.6599 0,8470 1,2928 811.5 -0.3419
331,81 352.21 1,7635 0.6741 0.7944 152,51 67.57

123.43 123.49 0.6900 0.8538 1,3049 787.7 -0.3277
334.66 355.41 1.7531 0,6892 0.8133 15341 60.93

129.97 130.05 0.7197 0.8608 1.3175 763.9 -0.3123
337.51 358.58 1.7438 0,7046 0.8331 154.19 55.38

133.61 133.70 0.7359 0.8648 1.3248 750.8 -0.3032
339.08 360.33 1.7391 0.7132 0.8444 154.55 52.70

136,58 136.68 0.7490 0.8681 1.3309 740,1 -0.2956
340.36 361.74 1,7354 0.7203 0.8539 154.82 50.69

143.26 143.38 0.7779 0.8756 1.3448 716.3 -0.2774
343.20 364.86 1,7279 0.7363 0.8758 155.31 46.68

150.00 150.15 0.8065 0.8833 1.3596 692.5 -0.2576
346.04 367.95 1.7211 0.7526 0.8989 155.65 43.21

156.81 157,00 0.8348 0.8911 1.3752 668.6 -0,2358
348.86 370.99 1.7149 0.7693 0.9233 155.84 40.20

163.70 163.93 0,8629 0.8991 1,3918 644.7 -0.2118
351.67 373.98 1.7093 0.7863 0,9492 155.85 37.55

170.66 170.95 0.8907 0.9072 1.4094 620.8 -0.1852
354.44 376.91 1.7043 0.8035 0.9767 155.68 35.22

177,71 178.06 0.9183 0.9154 1.4283 596.8 -0.1555
357,18 379.76 1.6996 0.8211 1.0061 155.33 33.16

184.84 185.27 0.9457 0.9237 1.4487 572.8 -0.1223
359.88 382.54 1.6953 0.8390 1.0377 154.78 31,33

192.07 192.58 0,9729 0.9322 1.4709 548.6 -0,0847
362.53 385.23 1.6913 0.8571 1.0717 154.03 29.69

199.40 200.00 1.0000 0.9408 1.4951 524.3 -0.0420
365.11 387.81 1.6876 0.8756 1,1087 153.06 28.24

206.83 207.54 1,0270 0.9495 1,5219 499.8 0.0069
367.63 390.27 1.6839 0.8944 1.1492 151.87 26.94

214.37 215.22 1.0539 0.9585 1.5517 475.1 0.0635
370.06 392.60 1,6804 0.9135 1.1942 150.43 25.79

222.05 223.04 1,0809 0.9678 1.5854 450.2 0.1295
372.39 394.77 1.6768 0.9331 1,2447 148.74  24.76

229.86 231.02 1.1078 0.9773 1.6239 425.0 0.2075
374.60 396.76 1.6732 0.9531 1.3024 146.77 23,84

237.83 239.19 1.1349 0.9873 1.6687 399.5 0.3007
376.66 398.54 1.6693 0.9737 1,3695 14451 23.04

245.98 247.56 1.1621 0.9978 1,7218 373.5 0.4140
378.54 400.07 1.6652 0.9951 1.4494 141.93 22.33
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OkOHYaHue Tabnuuybl 28

XunpakocTtb
Map

Xunpgkoctb
Map

XunpgkocTb
Map

Xngkoctb
Map
XunpgkocTb
Map

Xungkoctb
Map

Xnpkoctb
Map

XunpgkocTb
Map

Kputunue-
ckas Touka

Tewmne ,Dl._la;— Mnor-
patypa. HOCTb,
. Hue. Kr.'n3
¢ MMa :
35.00 1.6236  885.2
76.954
40.00 1.8314 860.3
89.018
45.00 2.0589 833.1
103,245
50.00 2.3073 803.0
120.307
55.00 2.5785 768.9
141,302
60.00 2.8744 728,9
168.236
65.00 3.1977 678.3
205.645
70.00 3.5527 600.8
270.096
72,71 3.7610 431.0

a TpoliHas Touka.
b TemnepaTtypa KMneHns npu aTMoctepHOM AaBNeHUN.
¢ 3HaueHusi Cy .Cp 1M W B KPUTUUYECKOW TOUKE HE ABNSIOTCA YaCTbio HACTOALWEro cTaHgapra.

5.11

5.11.1
KoathhnumeHTbl AeACTBYIOT B cnefyloluieM gnanasoHe.

R152a. 1,1-And TopaTaH

OvanasoH pgeiictBus

BHyT-
peHHsAA
3HEPIVA,
kx/cr

254,33
380.21

262.91
381.61

271.79
382.66

281.02
383.25

290.74
383.20

301.15
382.16

312.73
379.39

327.28
372.27

350.18

Om-
Tare-

nua,

KIDK/Kr

256.16
401.31

265,04
402.19

274.26
402.61

283.90
402.43

294.09
401.44

305.09
399.24

317.45
394.94

333.19
385.42

358,91

OHTpO-
nvst.

oam!
«r K)

1.1895
1.6606

1.2174
1.6553

1.2457
1.6491

1.2748
1.6416

1.3051
1.6322

1.3371
1.6197

1,3726
1.6018

1.4172
1.5694

1.4906

C,-
«am!
(xr K)

1.0091
1.0173

1,0213
1.0408

1.0350
1.0659

1.0509
1.0932

1.0702
1,1237

1.0951
1,1595

1,1312
1.2044

1,1984
1,2720

c

(kr K)

1,7863
1,5472

1,8670
1,6715

1,9725
1.8366

2.1181
2.0700
2.3369
2.4302

2.7143
3.0685

3.5635
4.5323

7,7197
11,5008
C

Tmin = 154.5 K; TTax = 500 K; ptax = 60 MMa: ptax = 18.07 monb/'n (1194 kr/m3).

Cko-
pocTb
3ByKa,

m/c

347.0
139.02

319.8
135.73

291,8
132.04

262.7
127.89
232.2
123,22

199,5
117,93

163,8
111.84

122.4
104.25

C

Kcodh
-

LIMEHT
J-T.
K/MMa

0.5543
21,71

0.7319
21,17

0.9636
20.69

1.2777
20.26

1.7273
19.84

2.4237
19.37

3.6529
18.67

6.4733
17.07

12.3969

Tab6nuuya 29 — KoadppuuymeHTbl 1 nokasaTtenun cTeneHein coctapnawein ngeansHoro rasa [ypasHeHnus (3) — (5))

t
0
1
2
3

Ta6bnwunuya

w

o g &

36

cA
3.354952
1.098649-10'2
2.501616-10'5
-2.787445 10 8

30 — KoadhpuumeHTbl 1 nokasaTenun cteneHeli coctaBnaweil peanbHoro rasa

«A
-0,354657949982-101
-0.364631280620
0.333233335558 -1 1
-0.680968435117
0.73521264680T101

-0.112473063838-102

0.5

4k



FOCT P NCO 17584—2015

OkoHYaHue Tabnunuybl 30

k na ‘a dA « “A
7 0,549916715657-101 2 1 0 0
8 -0,240186327322-10T 3 1 0 0
9 -0.709036447042 10-1 0 2 0 0
10 -0,213200886814 1 2 0 0
n 0.197839736368 2 2 0 0
12 0.182494769909-101 3 2 0 0
13 -0.860546479693-10'1 0 3 0 0
14 0.888137366540 1 3 0 0
15 -0,966127346370 2 3 0 0
16 -0.985223479324-10°1 1 4 0 0
17 0.183419368472-10 '1 2 5 0 0
18 -0.338550204252 10-1 3 5 0 0
19 0.124921101016-0"1 2 6 0 0
20 -0.221056706423-10-2 2 7 0 0
21 0.216879133161 10 '2 3 7 0 0
22 -0.233597690478 10 3 3 8 0 0
23 0.354657949982-101 3 0 2 1
24 0.364631280620 4 0 2 1
25 -0.333233335558 10-1 5 0 2 1
26 0.276133830254-101 3 2 2 1
27 -0.691185711880+10'm, 4 2 2 1
28 -0.333233335558-10-1 5 2 2 1
29 0.782761327717 3 4 2 1
30 -0.345592855940-10-1 4 4 2 1
31 0.137813531906 5 4 2 1
32 0.186173126153 3 6 2 1
33 -0,341119393297-10-1 4 6 2 1
34 0.459378439687-10"1 5 6 2 1
35 0.216470012607-10"1 3 8 2 1
36 -0.852798483242-10-2 4 8 2 1
37 0.620394038634-10-2 5 8 2 1
38 0.185210290813-10 2 3 10 2 1
39 0.101674662734-10"2 4 10 2 1
40 0.124078807727-10-2 5 10 2 1

5.11.2 NpueejeHHble NapameTpbl, MONAPHasa Macca M ra3osas NOCTOAHHAA

7" = 386.411 K; p'=5,57145 monb/n; M = 66,051 r/monb. R = 8.314471 fx/(Monb-K).

5.11.3 CnpaBOYHble MapaMeTpbl COCTOSAHUSA

Fre(=273.15 K; pref= 1,0 kMa; h,of= 34189.811 Ax/monb, sre(= 188,5646 Ax/(monb K); f, = -4.360056;
f2 = 2654,67362.
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Ta6nuuya 31— CeoiictBa R152a Ha rpaHuLe XWAKOCTA N HaCbILWEHHOro napa

XunakocTtb
Map

Xunpkoctb
Nap

Xunakoctb
Map

XunpgkocTtb
Nap

Xunakoctb
Map

XunpkocTtb
Map

XnakocTtb
Map

Xunakoctb
Map

XunpkocTtb
Map

XunpkocTtb
Map

Xungkoctb
Map

XunakocTtb
Map

XunpkocTtb
Map

Xungkoctb
Map

XungkocTtb
Map

XungkocTb
Map

XunpkocTtb
Map

XungkocTb
Map

XunpkocTtb
Map

XunpgkocTb
Map

XunpgkocTtb
Map

Xunakoctb
Map

XunpgkocTtb
Map

38

Tewmne-

patypa.

-118.59=

-115.00

-110.00

-105.00

-100.00

-95.00

-90.00

-85.00

-80.00

-75.00

-70.00

-85.00

-60.00

-55.00

-50.00

-45.00

-40.00

-35.00

-30.00

-25.00

-24.02b

-20.00

-15.00

fasne-
Hue.
MMa

6.414 10 b

0.000103

0.000191

0.000339

0.000579

0.000956

0.00153

0.00237

0.00359

0.00530

0.00765

0.0108

0.0150

0.0204

0.0274

0.0362

0.0472

0.0607

0.0772

0.0970

0.1013

0.1207

0.1487

Mnot-
HOCTb.
Kr/m3

1192.9
3.297 10-3
1186.3
0.00516

1177.1
0.00928

1167.9
0.01600

1158.7
0.02658

11494
0.04268

1140.1
0.0664

1130.7
0.1005

11213
0.1483
1111.9
0,2136
1102,4
0,3012
1092.8
0,416

1083,2
0,566

1073.5
0.755

1063.7
0.994

1053.8
1.289

1043.8
1.651

1033.7
2.089
1023.5
2.615
1013.2
3.241

1011,2
3.376

1002,7
3.979

992.1
4.844

Bmy-
TpEM

nas
3Hep

rma,

KA*/Kr
13.79
399.87

19.13
401.93

26.62
404.85

34.17
407.81

41.75
410.82

49.35
413.87

56.96
416.96

64.58
420.10

72.22
423.26

79.88
426.46

87.56
429.69

95.27
432.94

103.01
436.21

110,78
439.50

118.59
442.80

126.45
446.10

134.35
449.41

142.31
452.72

150,32
456.03

158.39
459.33

159.97
459.97

166.52
462.61

174.71
465.88

Ta/b-
nus,

13.79
419.32

19,13
421.84

26.62
425.38

34.17
428.96

41.75
432.59

49.35
436.26

56.96
439.97
64.59
443,71
72.23
447.48
79,89
451,27
87.57
455.08

95.28
458.90

103,02
462.74

110.80
466.57
118.62
470.40
126.48
474,21

134.40
478.02
142.37
481.79
150.39
485.55
158.48
489.26
160.07
489.98
166.64
492.94

174.86
496.57

OH-
Tpo-
nms.
«A*/
(kr K»

0.1119
2.7357

0.1460
2.6924

0.1927
2.6368

0.2383
2.5861
0.2827
2.5399
0.3259
2.4978

0.3681
2.4593
0.4091
2.4242
0.4492
2.3920
0.4884
2.3626
0.5266
2.3357
0.5641
2.3111

0.6009
2.2885
0.6369
2.2677
0.6723
2.2487
0.7071
2.2313
0.7414
2,2152
0.7752
2.2004
0.8085
2.1868
0.8413
2.1743
0.8477
2.1719
0.8737
2.1627

0.9058
2.1520

cu-
KK/
(n K)

0.9948
0.5726

1.0090
0.5803

1.0210
0,5911

1,0271
0.6020

1.0297
0.6131

1.0305
0.6244

1.0304
0.6358
1.0302
0,6475

1,0302
0.6595

1.0307
0.6718
1.0317
0.6843
1.0334
0.6972
1.0357
0,7104
1.0387
0,7240
1.0422
0.7379
1.0463
0,7522

1.0509
0.7669

1,0558
0.7820

1.0612
0.7975

1.0669
0.8133

1.0681
0.8164

1.0730
0.8295

1,0793
0.8460

(«r K)

1.4774
0.6987

1.4921
0.7064

1.5053
0.7173

15131
0.7284
1.5178
0.7398
1.5210
0.7514

1.5237
0.7634
1.5265
0.7758
1.5298
0.7886
1.5339
0.8019
1.5388
0.8157

1.5446
0.8301

1.5513
0.8452

1.5589
0.8609
1.5674
0.8774
1.5768
0.8946
1.5870
0.9127
1.5979
0.9317
1.6097
0.9516
1.6222
0.9724
1.6247
0.9766
1.6355
0.9943

1.6496
1.0172

Cko-
pocTb

My-

m/c

1400.9
154.04

1372.8
155.63

1337.3
157.80

1305.0
159.93

1274.9
162.01

1246.3
164.04

1218.9
166.02

1192.3
167.95

1166.3
169.81

1140.7
171.62

11155
173.36

1090.4
175.03

1065.6
176.62

1040.9
178.12

1016.4
179.54

991.8
180.86

967.4
182.08

943.0
183.19

918.6
184.18
894,2
185.06

889.5
185.21

869.9
185.80

845.5
186.41

Koadh-
-
LMEHT
J-T.
tOMIMa

-0.4326
336.54

-0.4266
308.12

-0,4203
273.32
-0.4154
243.29
-0.4112
217.25
-0.4072
194.62

-0.4030
174.86

-0.3986
157.56

-0.3937
142.37

-0.3883
128.99
-0,3824
117,18
-0.3758
106.73

-0.3685
97.46

-0.3606
89,21
-0.3520
81.87

-0.3427
75,31

-0.3326
69.45
-0.3216
64,20
-0.3098
59.49

-0,2970
55.26

-0.2944
54.48

-0,2832
51.45

-0,2682
48.02
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XunpkocTb
Map

XunpkocTtb
Map
XunpkocTb
Map
XunpkocTtb
Map
XungkocTb
Map
XunpkocTtb
Map
Xunakoctb
Map
XunpkocTtb
MNap
XunakocTb
Map
XunpkocTb
MNap
Xunpgkoctb
Map
XunpgkocTb
Map
XunpkocTtb
Map
XunpgkocTb
Map
XunpkocTtb
Map
XugkocTb
Map
XunpkocTtb
MNap
XungkocTtb
Map
XunpkocTtb
Map
Xupgkoctb
Map
XunpgkocTtb
Map
Xunpgkoctb
Map

XunpgkocTb
Map

Tewmne-
palypa.
'C

-10.00

-5.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

60.00

65.00

70.00

75.00

80.00

85.00

90.00

95.00

100.00

Jasne-

Hue,

MMa

0.1815

0.2198

0.2640

0.3148

0.3728

0.4386

0.5129

0.5964

0.6898

0.7939

0.9093

1.0368

1.1774

1.3317

1.5007

1.6853

1.8864

2.1051

2.3424

2.5996

2.8780

3.1791

3.5050

Mnot-
HOCTb.
M/M3

981.3
5.852

970.3
7.017

959.1
8.359
947.7
9.896

936.1
11.651

924.2
13.647
912.0
15.910
899.5
18.469

886.6
21.357

873.4
24.613
859.7
28.280
845.5
32.408

830.8
37.058
815.4
42.300

799.4
48.222

782.5
54.933

764.6
62.569

745.6
71.312

725.2
81.403

703.0
93.185
678.5
107.172
650.9
124.192

618.5
145.754
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BHy-
TpeH- B OH Cko- Kosdp
s - Tpo- cV. pocTb du-
A «[I*o kx/ 3BY- LMeHT
3Hep- nms.
e A KO/ (m-K]| '™ K) Ka. J-T.
KIpKcr (« K) m/c K/MMa

182.98 183.16 0.9375 1.0859 1.6645 821.0 -0.2520
469.12 500,15 2.1421 0.8629 1.0414 186.88 44.93

191.31 191,54 0.9689 1.0927 1.6804 796.6 -0.2343
472.34 503.66 2.1329 0.8802 1.0667 187,20 42.13

199.72 200.00 1.0000 1.0997 1.6972 772,0 -0.2149
475.53 507.11 2.1243 0.8978 1.0935 187.37 39.60

208.22 208.55 1.0308 1.1069 1.7151 747.4 -0.1938
478.68 510.49 2.1164 0.9157 1.1218 187.37 37.31

216.79 217.19 1.0614 11144 1.7342 722.7 -0.1706
481.79 513.78 2.1089 0.9339 1.1517 187,21 35.23

225.45 225.93 1.0917 1.1220 1.7546 697.9 -0.1449
484.85 516.99 2.1018 0.9525 1.1834 186,87 33.35

234.21 234.77 1,1219 1.1299 1.7765 673.0 -0.1165
487.85 520.09 2.0952 0.9714 1.2173 186.36 31.64

243.07 243.73 1.1519 1.1379 1.8001 647.9 -0.0849
490.79 523,09 2.0888 0.9906 1.2536 185.65 30.09

252.03 252.80 1,1817 1.1462 1.8258 622.7 -0.0495
493.66 525.96 2.0828 1,0101 1,2926 184.74  28.69

261.10 262.01 1,2114 1.1548 1.8539 597.3 -0.0096
496.44 528.70 2.0769 1.0300 1.3349 183.63 27.41

270.29 271.35 1.2411 1.1636  1.8847 571.7 0.0357
499.13 531.28 2.0711 1.0502 1.3811 182.30 26.25

279.62 280.84 1.2707 1.1728 19190 545.9 0.0873
501.71 533.70 2.0655 1.0707 1.4320 180.74 25.20

289.08 290.50 1.3003 1.1823 1.9574 519.9 0.1468
504.16 535.93 2.0598 1.0917 1.4887 178.94 24.24

298.70 300.34 1.3299 1.1922 2.0009 4935 0.2159
506.47 537.95 2.0540 1.1131 1.5526 176.89 23.38

308.50 310.38 1.3596 1.2026 2.0510 466.9 0.2970
508.60 539.72 2.0480 1.1350 1.6257 17457 22.60

318.49 320.64 1.3895 1.2135 2.1094  440.0 0,3934
510.53 541.21 2.0418 1.1575 1.7109 171.96 21.90

328.70 331.16 1.4196 12251 21789 4126 0,5096
512.22 542.37 2.0351 1.1806 11,8122 169.04 21.27

339.16 341,98 1.4501 1.2375 2.2637 384.8 0.6522
513.62 543.14 2.0279 1.2045 1.9360 165.79 20.71

349.92 353.15 1.4810 1.2509 2.3703 356.4 0.8309
514.66 543.43 2,0198 1.2294 2.0924 162.17 20.20

361.04 364.74 1.5126  1.2655 2.5099 327.4 1,0609
515.23 543.13 2.0107 1.2555 2.2985 158.15 19.74

372.63 376,87 1.5451 1.2818 2.7034 2974 1.3675
515.21 542.06 2.0000 1.2832 2.5863 153.69 19.32

384.82 389.71 1.5790 1.3004 2.9947 266.3 1.7961
514.35 539.95 1.9871 1.3130 3.0228 148,70 18.90

397.93 403.59 1.6151 1.3223 3.4951 2335 2.4378
512.23 536.28 1.9707 1.3459 3.7759 143.11 18.43
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OkoHYaHue Tabnuuybl 31

BHy-

OH Cko- Koadh-
TpeH- OH-
Temne- Nasne- Mnot- s Tanb- Tpo- c,. poctb u-
parypa. Hue. HOCTb. nms. kOx1 & 3BY- LMeHT
*C Mna «r'™M3 a:ivi'lp- KHLAK;HO . (« K) (*rK> Ka. n.
KITr (Kr-K) m/c tOMIMa
XunpkocTtb 105.00 3.8583 578.1 412.57 419,25 1.6552 1.3502 4.5947 198.0 3.5082
Map 175.224 507.95 529.97 1.9479 1.3838 5.4245 136.73 17.78
Xunpkoctb 110.00 4.2432 517.4 431.02 439.22 1.7058 1.3921 9.2614 157.9 5.7104
Map 224.256 498.39 517.31 1.9096 1.4317 122150 129,14 16.42
Kpntuue- 113.26 4.5168 368.0 465.28  477.55  1.8037 °© ¢ ¢ 11.2920

CKas To4dKa

a TpoliHasa Touka.
b TemnepaTypa KUNeHUs npu aTMocepHOM AaBlEHUN.
c 3HaveHns Cy .CB U W B KPUTMUECKON TOUKE He ABNAITCSA 4acTblo HACTOALWEro cTaHgapTa.

5.12 R404A — R125/143a/134a (44/52/4)
5.12.1 CoctaB R404A

Ta6nuuya 32— CocTtaB R404A

i KomnoHeHT Maccosas gons MonspHas gons
1 R125 0.44 0.35781678
2 R143a 0.52 0.60391922
3 R134a 0.04 0.03826400

M =97.6040 r/monsb.

5.12.2 fnana3oH gelictBus
KoadppumuymeHTol feiicTBYIOT B cnefylolLemM AnanasoHe.
Tmrﬁlz 172.52 K; 7max = 455 K.pga,,x =60 MMNa. Plax = 15.04 monb/n (1194 xr/m3).
5.12.3 MapameTpbl B3ammopgecTeus [(ypaBHeHus (19) n (20)]
=5,551;412=-0.0004452; q13=-0.4326; ~13=-0.0003453; 23 = 2,324, =0.0006182.
5.12.4 KoadhpunumnmeHTbl M nokasaTenn cteneHn pyHkumnin n3boitka [ypaBHeHnune (21)]

Ta6nuuya 33— KoathduumeHTsl n nokasatenu cteneHn PyHkunin nsboitka. / = 1;/ = 2 (6uHapHas cmecb R125/143a)

BuHapHas napa R125M34a n 6uHapHas napa R143ai'134a

K " " .

K K K
1 -0.013073 7.4 1 1
2 0.018259 0.35 3 1
3 0.0000081299 10,0 1 2
4 0.0078496 5.3 2 3

P12=1.1697

al=1;/ = 3: F13= 1.00; dpyHKumna dynrrn)a ana napsl R125.'134a ngeHtnuyna gna dyHkumn <”oxa,, ANA napbl
R125/143a.

bi=2;j =3: F23=0.5557; dhyHkuusa 6nexcn. agns napbl R143a/134a naeHTuyHa Ans pyHKUMU pmBXBBBB AN Napbl
R125/143a.

5.12.5 CnpaBO4YHble MmapaMeTpbl COCTOSAHMA
/3=0.753387285: f4 = 17.4959977.
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Ta6nuuya 34— CsoiictBa R404A Ha rpaHuLe XUAKOCTU M HACbILWEHHOro napa
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KuneHune
Poca

KuneHwne
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca
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KuneHwne
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

Knnexnne
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

Las
ne-
MHe
MMa

0.0100

0.0150

0.0200

0.0250

0.0300

0.0400

0.0500

0.0600

0.0800

0.1000

0.1013a

0.1200

0.1400

0.1600

0.1800

0.2000

0.2500

0.3000

0.3500

0.4000

0.4500

0.5000

Temne-

patypa.
°Cc

-84.93
-83.84

-79.30
-78,28
-75.05
-74.08

-71.61
-70.66

-68.68
-67.76

-63.85
-62.97

-59.92
-59.07

-56.57
-55.75

-51.03
-50,25

-46.50
-45.74

-46,22
-45.47

-42.63
-41.90

-39.24
-38.53

-36,20
-35.51

-33.45
-32.78

-30.93
-30.27

-25.38
-24.75

-20.62
-20.02

-16.44
-15.86

-12,69
-12.12

-9.28
-8.73

-6.15
-5.61

Mnot-
HOCTb.
Kr/m3

1421.3
0.626

1404.8
0.916

1392.4
1.199

1382.3
1.477

1373.7
1,752

1359.4
2,293

1347.7
2.825

1337.7
3.351

1321.0
4.390

1307.1
5.415

1306,3
5,483
1295.1
6.430

1284.5
7.439

1275.0
8.442

1266.2
9.441

1258.0
10.437

1239.9
12.920

1223.9
15.399

1209.6
17.881

1196.5
20.369

1184.4
22.867

1173.0
25.378

BHy-
TPEHHAA
3Hep-
ms.
KX T

91.82
300,87

98,65
303.83

103.80
306.10

107.99
307.94

111,56
309.52

117.45
312.13

122.28
314.28

126.40
316.10

133,25
319.13

138.89
321.62

139.24
321.77

143.74
323.74

148.01
325.59

151.85
327.25

155.35
328.75

158.57
330.12

165.72
333.12

171.90
335.67

177.38
337.90

182.35
339.87

186.89
341.65

191.11
343.26

OH-
Ta/b-
nms,
KIK<

"

91.83
316.83

98.66
320.21

103.81
322.78

108.01
324.87

111.58
326.65

117.48
329.58

122.31
331.97

126.44
334.00

133.31
337.36

138.97
340.08

139.31
340.25

143.83
342.40

148.12
344.41

151.97
346.20

155.49
347.81

158.73
349.28

165.92
352.47

172.14
355.15

177.67
357.47

182.68
359.51

187.27
361.33

191.53
362.96

OHTpO-
nus.
a1

(KT K)

0.5296
1.7229

0.5654
1.7064

0.5917
1.6953

0.6126
1.6870

0.6302
1.6805

0.6587
1.6707

0.6815
1.6635

0.7007
1.6578

0.7320
1.6494

0.7571
1.6434

0.7586
1.6430

0.7783
1.6387

0.7967
1.6349

0.8130
1.6318

0.8277
1.6292

0.8411
1.6270

0.8703
1.6225

0.8950
1.6190

0.9166
1.6163

0.9358
1.6141

0.9531
1.6122

0.9690
1.6105

y|
KK,
®* K

0.7710
0.5719

0.7795
0.5860

0.7854
0.5968

0.7899
0.6055

0.7937
0.6130

0.7998
0.6255

0.8046
0.6359

0.8088
0.6447

0.8156
0.6596

0.8212
0.6720

0.8215
0.6728

0.8260
0.6828

0.8303
0.6923

0.8341
0.7009

0.8377
0.7088

0.8409
0.7161

0.8482
0.7324

0.8546
0.7465

0.8604
0.7592

0.8656
0.7706

0.8704
0.7811

0.8750
0.7907

FOCT P NCO 17584—2015

CP
KK<

(kr K)

1.2138
0.6635

1.2137
0.6793

1.2152
0.6915

1.2173
0.7016

1.2197
0.7104

1.2246
0.7252

1.2295
0.7377

1.2342
0.7487

1.2430
0.7675

1.2511
0.7836

1.2516
0.7846

1.2587
0.7978

1.2658
0.8108

1.2726
0.8228

1.2790
0.8339

1.2852
0.8445

1.2998
0.8688

1.3134
0.8909

1.3264
0.9114

1.3388
0.9307

1.3509
0.9492

1.3627
0.9670

Cko-

pocTb

3Byka
MC

932.6
135.39

895.9
136.88

870.1
137.93

850.1
138.74

833.7
139.39

807.5
140.40

786.8
141.14

769.6
141.72

741.6
142.57

719.2
143.16

717.9
143.19

700.4
143.57

684.0
143.86

669.4
144.07

656.2
14421

644.2
144.29

617.8
144.34

595.2
144.22

575.4
143.99

557.6
143.66

541.4
143.28

526.5
142.84

Koadp-
duum-
eHT J-T.
Knna

-0.3545
113.71

-0.3495
96.75

-0.3444
86.40

-0.3396
79.22

-0.3349
73.86

-0.3262
66.23

-0.3181
60.94

-0.3106
56.99

-0.2967
51.36

-0.2839
47.44

-0.2831
47.22

-0,2720
44.50

-0,2606
42.18

-0.2498
40.29

-0,2393
38.70

-0.2291
37.34

-0.2046
34.66

-0.1811
32.64

-0.1581
31.04

-0.1355
29.75

-0.1130
28.67

-0.0905
27.75
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OkoHYaHue Tabnuybl 34
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Poca
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Kpuntu-
yeckas
Touka

[as-

ne-
Hue.
MMa

0.5500

0.6000

0.6500

0,7000

0.7500

0.8000

0.8500

0.9000

0.9500

1.0000

1,2000

1.4000

1.6000

1.8000

2.0000

2.2000

2.4000

2.6000

2.8000

3.0000

3,2000

3,7289

Tewmne-
patypa.
-c

-3.24
-2.72

-0.53
-0.02

2.02
2.52

4.42
491

6.70
7.18

8.87
9.34

10.94
11.40

12.92
13.37

14.81
15,26

16.64
17.08

23.32
23.73

29,22
29.60

34.51
34.87

39.33
39.67

43.75
44.07

47.85
48.15

51.68
51.95

55,26
55.51

58.63
58.86

61.81
62.01

64.82
64.99

72.05

Mnor-
HOCTb
Kr/m3

1162.3
27.905

1152.0
30.449

1142.3
33.012

1132.9
35.595

1123.8
38.201

1115.1
40.831

1106.5
43.485

1098,2
46.167

1090.2
48.876

1082.2
51,614

1052.0
62,884

1023.4
74.728

995.7
87.247

968.6
100.56

941.6
114.81

914.4
130.20

886.5
146.99

857.5
165.54

826,8
186.43

793.4
210.55

755.6
239.56

486.5

BHy
*pemmusAst
3Hep-
ms,

KOpK/Kr
195.04
344.74

198.74
346.11

202.24
347.37

205.57
348.55

208.74
349.65

211,78
350.68

214.70
351.64

217.51
352.55

220.22
353.41

222.84
354,22

232.60
357.03

241.44
359.29

249.58
361.08

257.19
362.48

264.40
363.51

271.29
364,18

277.96
364.50

284.47
364.44

290.90
363.94

297.36
362.90

304.02
361.13

336.26

195.51
364.45

199.26
365.81

202.81
367.06

206,18
368.21

209.41
369.28

212.49
370.27

215,46
371,19

218.32
372.05

221.09
372.85

223.77
373.59

233.75
376.12

242.81
378.02

251.19
379.42

259.05
380.38

266.52
380.92

273.70
381.08

280.66
380.83

287.50
380,15

294.29
378.96

301.15
377.15

308.25
374.49

343.92

0.9837
1.6091

0.9973
1.6078

1.0101
1.6066

1.0222
1.6055

1.0336
1.6044

1.0444
1.6035

1.0547
1.6025

1.0646
1.6016

1.0741
1.6007

1.0832
1.5999

1,1166
1.5965

1.1462
1.5932

1.1730
1.5896

1.1977
1.5858

1,2208
1.5817

1,2427
1.5770

1,2635
1.5718

1.2837
1.5658

1.3036
1.5587

1.3234
1.5503

1.3438
1.5397

1.4455

C,.
kO */

<«rk>

0.8792
0.7997

0.8832
0.8082
0.8871
0.8161
0.8908
0.8237
0.8943
0.8309
0.8977
0.8378
0.9009
0.8445

0.9041
0.8510

0.9072
0,8573
0.9102
0.8634
0.9217
0.8869
0.9325
0.9091
0.9431
0.9306
0.9535
0.9518
0.9643
0.9728
0.9755
0.9939
0.9875
1.0153
1.0009
1.0375
1.0161
1.0609
1.0343
1.0862

1.0570
1.1148
b

aTemnepaTtypa Hauyana KMNeHUs U Touka POChl NPU aTMOCHEPHOM AaBEHNUN.
b 3HaueHus Cy ,Cpu W B KDUTUHECKOI TOUKE HE AB/IAIITCA HaCTbi0 HACTOAWLEro cTaHaapTa.
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&
(kTK>

1.3744
0.9842

1.3859
1.0011

1.3973
1.0177

1.4087
1.0342

1.4201
1.0506

1.4316
1.0670

1.4431
1.0835

1.4547
1.1001

1.4665
1.1169
1.4784
1.1340

1.5280
1.2058

1.5821
1.2853

1.6427
1.3757

1.7122
1.4810

1.7941
1.6071

1.8935
1.7628

2.0185
1.9620
2.1832
2.2291
2.4136
2.6091

2.7653
3.1973

3.3812
4.2333

Cko-
pocTb
3ByKa

m/c

512.7
142.36

499.7
141,85
487.5
141,31
476.0
140.75

465.0
140.17

454.5
139.58

4445
138.96

434.9
138.34

425.6
137.70

416.7
137.05

383.5
134.36

353.8
131,56

326.5
128.65

301,2
125.66

277.3
122.58

254.5
119.43

2325
116.19

2111
112.87

190.0
109.47

169.0
105.97

147.8
102.35

Kcodp
vy
eHT J-T.
K'MMa

-0.0679
26.97

-0.0452
26.28

-0.0222
25.68

0.0011
25.16

0.0248
24.69

0.0489
24.27

0.0735
23.89

0.0986
23.55

0.1244
23.24

0,1507
22.95

0,2633
22.03

0.3901
21.35

0.5351
20.82

0.7033
20.41

0.9015
20.07

1.1392
19.79

1.4301
19.55

1.7950
19.31

2,2671
19.06

2.9028
18.74

3.8068
18.29

12.3347
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5.13 R407C -R32/125/134a (23/25/52)

Ta6nuuya 35— CoctaB R407C

1 KomrnoHeHT MaccoBas gonsa Monsionas gons
1 R32 0.23 0.38110942
2 R125 0.25 0.17955889
3 R134a 0.52 0.43933169

M = 86.2037 r,'™MOnb.

5.13.1 Aivana3oH gelictBus

KoahpuuymeHTbl AelicTBUTENbHbLI B CeaylolWwem gnanasoHe:

Tmin= 172.52 K; Tnwx = 435 K; ptax = 60 MMNa; P(nax = 17,96 monb/n (1548 kr/m3).

5.13.2 MNapameTpbl B3anmogeiictemsa [ypasHeHusa (19) n (20)]
$12=28.95;7,2=-0.006008; §13= 7.909; £13=-0,002039; ~ =2.324;"23=-0.0003453.

Ta6nuya 36— KoadhdnuneHTbl U nokasatenu cTeneHn yHKUniAi n3bbiTka

BvHapHas napa R32/125 a

K "a x "
1 - 0.0072955 4.50 2 1
2 0.078035 0.57 5 1
3 0.61007 1.90 1 2
4 0.64246 1,20 3 2
5 0.014965 0.50 9 2
6 - 0.34049 2.60 2 3
7 0.085658 11.40 3 3
8 - 0.064429 4.50 6 3

BuHapHasa napa R32/134a b

1 0.22909 1.9 1 1
2 0.094074 0.25 3 1
3 0.00039876 0.07 8 1
4 0.021133 2.0 1 2

BunapHas napa R125H34ae

1 -0.013073 7.4 1 1
2 0.018259 0.35 3 1
3 0.0000081299 10,0 1 2
4 0.0078496 5.3 2 3

ai=1>=2;49,2= 1.00.
br=1:/=3; 413= 1.00.
c/=2;y=3; 943= 1.00.

5.13.3 CnpaBOYHble NapaMeTpbl COCTOSAHUSA
7B=1,04370879; f4=-8,74106803.
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Tab6nuuya 37— CsoiictBa R152a Ha rpaHuLe XNAKOCTU U HACbILEHHOTo napa
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fas-
ne-
Hue
MMa

0.0100

0.0150

0.0200

0.0250

0.0300

0.0400

0.0500

0.0600

0.0800

0.1000

0.1013a

0.1200

0.1400

0.1600

0.1800

0.2000

0.2500

0.3000

0.3500

0.4000

0.4500

0.5000

0.5500

Tewmne-
patypa.

*C

-82.
-74.

-76.
-69.

-72.
-65.

-69.
-61.

-66.
-58.

-61.
-53.

-57.
-50.

-53.
-46.

-48
-41.

-36.

-43.
-36.

-33.

-36.
-29.

-0.9

45
81

77
22

50
02

61
09

25
95

31
08

96
79

42

.90

8

5.17

Mnot-
HOCTb
Kr/m3

1495.5
0.527

1479.1
0.771
1466.7
1.010
1456.6
1.245

1448.0
1.477
1433.7
1.934
1422.0
2.384
1412.0
2.829
1395.3
3.707

1381.5
4.574

1380.7
4.631

1369.7
5.432
1359.1
6.283
1349.7
7.130
1341.0
7.973
1333.0
8.813
1315.1
10.904
1299.5
12.989
1285.5
15.071

1272.8
17.154

1261.1
19.241

1250.1
21,334

1239.8
23.435

BHy-
TPeHHAA
3Heprus.

Kbx/er

90.48
347.81

97.75
350.74

103.23
352.95

107.68
354.75

111.46
356.27

117.70
358,79
122.79
360.83

127.13
362.56

134.33
365.41

140.24
367.73

140.60
367.87
145.30
369.69
149.75
371.40

153,75
372.92

157.38
374.29

160.72
375.53

168.11
378.24

174.48
380.52

180.12
382.49

185.20
384.24

189.86
385.79

194.16
387.20

198.17
388.48

OH-
Tanb-
nvst.

MOK/kr

90.48
366.78

97.76

370.19
103.24
372.75
107.70
374.83
111.48
376.59
117.72
379.47
122.82
381.80
127.17
383.77
134.39
386.99
140.31
389.59
140.67
389.75
145.39
391.78
149.86
393.68

153.86
395.36

157.51
396.86

160.87
398.22
168.30
401.17
174.71
403.62
180.39
405.72
185.52
407.55
190.21
409.18
194.56
410.64

198.61
411.95

OHTpO-
nvsi

K
(kr K)

0.5259
1.9471

0,5634
1.9253

0.5910
1.9104

0.6130
1.8991

0.6314
1.8900

0.6612
1.8761

0.6850
1.8656

0.7050
1.8573
0.7374
1.8445

0.7635
1.8349
0.7650
1.8343
0.7854
1.8273
0.8043
1.8210
0.8211
1.8156
0.8362
1.8110
0.8499
1.8069
0.8798
1.7984
0.9050
1.7917
0.9269
1.7861
0.9465
1.7814
0.9641
1.7772
0.9801
1.7735

0.9950
1.7702

cy.
KIHC
(w K)

0.8200
0,5654

0.8219
0.5781

0.8235
0.5879
0.8250
0.5960

0.8263
0.6031

0,8287
0.6149

0,8308
0.6248

0.8327
0.6334

0.8361
0.6479

0.8391
0.6601

0.8393
0.6609

0.8418
0.6707
0.8443
0.6802

0,8466
0.6887

0,8488
0,6965

0.8508
0.7038
0.8555
0.7200
0.8598
0.7340
0.8637
0,7465
0.8673
0.7578
0.8707
0.7682
0.8740
0.7779

0.8771
0.7868

CcP
» k!
«r K)

1.2815
0.6681

1.2820
0.6826
1.2835
0.6941
1.2853
0.7038
1.2872
0.7123
1.2912
0.7269
1.2950
0.7393
1.2987
0.7502
1.3056
0.7692
13121
0.7855
1.3125
0.7865
1.3181
0.8001
1.3238
0.8133
1.3292
0.8255
1.3344
0.8369

1.3394
0.8476

1.3513
0.8722

1.3624
0.8945

1.3731
0.9151

1.3834
0.9345

1.3934
0.9528

1.4032
0.9704

1.4129
0.9875

Cko-

pocTb

3BYKQ,
m/c

1008.4
149.08

976.2
150.70

952.7
151.85

934.1
152.74

918.5
153.46

893.3
154.58

873.1
155.43

856.1
156.10
828.3
157.10
805.8
157,81
804.5
157.85

786.8
158.34

770.2
158.74

755.4
159.05

742.1
159.29

729.9
159.47

703.1
159.74

680.1
159.82

660.0
159.79

641.9
159.66

625.5
159,46
610.4
159.20

596.3
158.91

Kasd>
dm
uvent
J-T.
OMrIa
-0.3299
115.10

-0.3246
100.56

-0.3198
91.36

-0.3154
84.79

-0.3113
79.75

-0.3039
72.38

-0.2972
67.09

-0.2911
63.04

-0.2799
57.08

-0.2698
52.81

-0.2691
52.57

-0.2604
49.54

-0.2515
46.91

-0.2431
44.74

-0.2350
42.90

-0.2272
41.32

-0.2084
38.14

-0.1906
35.72

-0.1733
33.80

-0.1564
32.22

-0.1398
30.89

-0.1233
29.76

-0.1069
28.77



Mpoponxenne Tabnuubl 37

KnuneHwne
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KuneHune
Poca

KuneHune
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KuneHune
Poca

Kunenune
Poca

KnneHune
Poca

KuneHune
Poca

KuneHune
Poca

Kunenune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

Kunexune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

Kunexune
Poca

KuneHune
Poca

KuneHune
Poca

Kunexune
Poca

KuneHue
Poca

KuneHune
Poca

Jas-
ne
HUB.
MMa

0.6000

0.6500

0.7000

0.7500

0.8000

0.9000

1.0000

1.2000

1.4000

1.6000

1.8000

2.0000

2.2000

2.4000

2.6000

2.8000

3.0000

3.2000

3.4000

3.6000

3.8000

4.0000

Temne-
patypa.

1.70
7.79

4.22
10.24

6.60
12.56

8.85
14,76

11.00
16.85

15.00
20.74

18.69
24.32

25.30
30.73

31.14
36.37

36.39
41.43

41,18
46.03

45,59
50.25

49.68
54,15
53.51
57.79

57,11
61,19

60.51
64.38

63.73
67.40

66.80
70.25

69.73
72.94

72.53
75.50

75.22
77.92

77.82
80.21

Mnot-
HOCTb
«r/m3

1230.0
25.545

1220.7
27.665

1211,7
29.796

1203.1
31.940

1194.9
34.098

1179.1
38.456

1164.1
42.877

1136.2
51.932

1110,2
61.306

1085,5
71.047

1061,7
81.203

1038,5
91.831

1015.7
103.00

993,1
114.78

970.5
127.27

947.5
140.60

924,1
154.93

899.9
170.45

874.6
187.47

847.6
206.40

818.1
227.89

785.1
253.04

BHy-
TPEHHSAA
3Heprua.

u/hic'kr

201.93

389.66

205.49
390.75

208.87
391.76

212.08
392.70

215.16
393.57

220.95
395.16

226.33
396.57

236.14
398.92

244,98
400.79

253.09
402.28

260.64
403.44

267.74
404.32

274.47
404.93

280.92
405.29

287.14
405.42

293.17
405.30

299.07
404.93

304.88
404.28

310.65
403.33

316.46
402.01

322,38
400.24

328.54
397.85

OH-
Tarb
nus.

| J1VA
202.42
413.15

206.02
414.25

209.44
415.25

212.71
416.18

215.83
417.03

221.71
418.57

227.19
419.89

237.20
422.03
246,24
423.63

254.57
424.80

262.33
425.61

269.66
426.10

276.64
426.29

283.34
426.20

289.82
425.85

296.12
425.21

302.31
424,29

308.43
423.06

314,54
421.46

320.71
419.45

327.02
416.91

333.64
413.66

auTpo-
nma.

o] *
(«*K)

1.0087
1.7672

1.0216
1.7644

1.0338
1.7618

1.0452
1.7594

1.0561
1.7571

1.0764
1.7529

1.0950
1.7491

1.1283
1,7421

1,1577
1.7358

1,1843
1,7298

1.2086
1.7241

1.2311
1.7184

1.2522
1.7126

1.2723
1.7068

1.2914
1.7007

1.3097
1.6944

1.3276
1,6877

1.3450
1.6805

1,3622
1.6726

1.3795
1.6639

1.3970
1.6540

1.4152
1.6424
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Koadp-
cv. C;KC?'I: cpu-
«[u/ KK/ EByKa UMeHT
(KT K» {«r K) wic ) J-T.

tOMIMa

0.8801 1,4224 583.2 -0,0905
0.7953 1.0040 158.58 2791

0.8830 1.4319 570.8 -0.0741
0.8032 1.0201 158.22 27.14

0.8857 1.4413 559.1 -0.0576
0.8108 1.0360 157.83 26.46

0.8884 1.4507 548.0 -0.0410
0.8179 1.0516 157.42 25.84

0.8911 1.4600 537.4 -0.0242
0.8248 1.0670 157.00 25,29

0.8961 1.4789 517.6 0.0098
0.8378 1.0976  156.11 24.32

0.9010 1.4979  499.2 0.0447
0.8499 1.1282 155.16 23,50

0.9102 1.5370 466.0 0.1180
0.8721 1,1902 153.16 22.18

0,9190 1.5780 436.4 0.1968
0.8926 1.2549 151.05 21.17

0.9274 1.6219 409.4 0.2826
0.9120 1.3242 148.85 20.36

0.9358 1.6695 3845 0.3769
0.9305 1.3996 146.57 19.69

0.9441 1.7218 361.3 0.4815
0.9484 1.4831 144.24 19,13

0.9526 1.7804 339.3 0.5987
0.9660 1.5770 141.84 18.64

0.9613 1.8470 318.4 0,7315
0.9834 1.6845 139.40 18,22

0.9705  1.9244 298.2 0,8838
1.0008 1.8096 136.90 17.84

0.9802 2.0161 278.6 1.0607
1,0183 1.9582 134.35 17.48

0.9909 2.1279 259.4 1.2695
1.0360 2.1390 131,75 17.15

1.0028 2,2682 240.4 1.5201
1.0543 2.3648 129.09 16.83

1.0164 2.4511 221.6 1.8268
1.0734 2.6567 126.38 16.49

1.0322 2.7011 202.7 2.2107
1.0937 3.0504 123.59 16.14

1.0512 3.0653 183.8 2.7043
1,1156 3.6132 120.73 15.74

1,0747 3.6469 164.8 3.3604
1,1401 4.4863 117.75 15.26
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Lll'laeB-_ Tewne- fnor- Tp‘z:r)-;ﬂ T:Z:;— 3:;5 ” pC(:).((:?r;.
aTypa. OCTb. .

Hue. p T)(/:p HKF/;'; 3Heprus. nmst. «w (K('(D';(; <($<LI'-K) 3ByKa,

MnNa » Owr «[DKIKT (kr K) m/c
KuneHnwne 4.2000 80.32 746.0 335.20 340.83 1.4348 1,1050 4.7261 145.6
Poca 82.37 284.01 394.55 409.34 1.6281 1,1687 6.0289 114.58
Kputnue- 4.6298 86.03 484.2 368.92 378.48 1.5384 b b b
cKas Touka

a TemnepaTypa Hayana KWNeHUs 1 Toyka pocbl NP aTMOCEPHOM AaBneHuu.
b 3HayeHns Cv,C* u w B KPUTUYECKON TOUKe He ABNAIOTCHA YacTbio HACTOALWEro cTaHaapTa.

5.14 R410A—R32/125 (50/50)

Ta6nuya 38— CoctaBR410A

1 KomnoHeHT MaccoBas gons MonsipHasi gons
1 R32 0.50 0.69761470
2 R125 0.50 0.30238530

M = 72.5855 r/monb.

5.14.1 Anana3oH gelictBus

KoathpuuneHTbl felicTByloT B cneaylwem gunanasoHe:

T n=17252 K; T_ =435K;pT, =60 MMNa:o =20.2 monb/n (1496 kr/m3).
5.14.2 MapameTpbl B3anmogencTeua [ypaBsHeHus (19) u( 20)]

$12 = 28.95; $12=-0.006008.

Ta6nuua 39— KoahuumneHTbl U nokasaTenu cteneHe yHKUNn n3bbiTka [ypaBHeHune (21)]

BuHapHas napa R32/125

A Nk o«
1 -0.0072955 4.50 2 1
2 0.078035 0.57 5 1
3 0.61007 1.90 1 2
4 0.64246 1.20 3 2
5 0.014965 0,50 9 2
6 -0.34049 2,60 2 3
7 0.085658 11.40 3 3
8 -0.064429 4.50 6 3
aP12=1.00:/= 1:7= 2.
5.14.3 CnpaBOYHble MmapaMeTpbl COCTOAHMUA
f3=0.617469323; /4=-0.596795.
Ta6nuua 40— Csoiictea R410Ana rpaHuue XWAKOCTA M HACbILWEHHOro napa
[las- Tewmne- Mnot- BHy- OH- OHTpO- c.. Cko-
ne- TPEHHAS Tab- nvs. CR pocTb
HUB. pazpa, Hz‘;;'g aHeprus. nms. « k! (Krﬂ'Kl) (('f?&l) 3ByKa,
MMa KIK/KT >[hxller (kr K» wm/c
Kuneune  0.0100 -88,23 1460.6 76,55 76.56 0.4588 0.8662 1.3441 1004,0
Poca -88,14 0,476 357.77 378.76  2.0927 0.5442 0.6680 159.71
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Kaadp-
dm

UMEeHT
J-T.

K,'MMa

4.2742
14.63
10.3922

Koad-
-
LMeHT
K,'MMa

-0.3215
156.70
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KuneHune
Poca

KuneHwne
Poca

KuneHune
Poca

KuneHwne
Poca

KuneHune
Poca

KuneHune
Poca

Kunenune
Poca

KuneHune
Poca

Kunenune
Poca

KuneHune
Poca

Kunexue
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHue
Poca

Kunexue
Poca
Kunexune
Poca

Kunexune
Poca

KuneHue
Poca

Kunexnune
Poca

Kunenue
Poca

Knnenue
Poca

Kunenue
Poca

fas-

Temne
ne- arypa,
Hue. p Tép !
MrMa

0.0150 -82.84
-82.75
0.0200 -78.79
-78.70
0.0250 -75.50
-75,41
0.0300 -72.71
-72.63
0.0400 -68.12
-68.04
0.0500 -64.39
-64.31
0.0600 -61.22
-61.14
0.0800 -55.98
-55.90
0.1000 -51.70
-51.62
0.1013“ -51.44
-51.36
0.1200 -48.06
-47.98
0.1400 -44.87
-44.79
0.1600 -42.02
-41.94
0,1800 -39.44
-39.36
0.2000 -37.07
-36,99
0.2500 -31.88
-31.79
0.3000 -27.44
-27.35
0.3500 -23.54
-23.45
0.4000 -20.04
-19.95
0.4500 -16.87
-16.78
0.5000 -13.96
-13.86
0.5500 -11.26
-11,16
0.6000 -8,74
-8,64

Mnot-
HOCTb,
Kr/m3

1444,9
0.697

1432.9
0.912

1423,1
1.124
1414.8
1.333
14011
1.745
1389.7
2.151
1380,0
2.551
1363,9
3.342
1350,5
4.123
1349,7
4.174
1339,0
4.895

1328.8
5.662

1319,6
6.425

1311.2
7.183

1303.4
7.940

1286,1
9.822

12711
11.697

1257,6
13.569

1245.3
15.442
1233,9
17,318
1223.3
19,198
1213,4
21,085

1203,9
22,979

By

TpeHuss
3Heprus.
KOXK/KT

83.79
360,37
89.24
362,31
93.67
363,88
97.42
365,21
103,61
367,37
108,66
369,11

112,96
370,58

120,08
372.99

125.92
374.92

126,27
375,03
130,90
376.54

135,29
377,95

139,22
379,19
142,79
380,30

146,07
381,31

153,32
383,48
159.56
385,29
165,08
386.84
170,05
388,20

174,60
389,40

178.80
390.48

182,72
391,46

186,39
392,34

v
Ta/lb-
MHS.

«Dr/kr

83,80
381.90
89,26
384.25
93,69
386.13
97,44
387.71

103.64
390.29

108.70
392.36

113.00
394.10

120.14
396.92
125.99
399.17
126,34
399.31
130.99
401.05

135.39
402.67

139.34
404.09

142.93
405.36

146.23
406.50

15351
408.93
159.80
410.94

165.36
412.64

170.38
414.10

174.96
415.39

179.21
416.53

183.17
417.54

186.89
418.46

OHTpO-
nvsi
K4*'

{«tO

0,4974
2.0635

0,5258
2,0432

0,5484
2,0276

0,5672
2,0151

0,5978
1,9956
0,6222
1,9807

0,6426
1,9687

0,6758
1.9500
0,7024
1,9358

0,7040
1,9350

0,7247
1,9243

0,7441
1,9147

0,7612
1.9065

0,7766
1,8993

0,7905
1,8928

0,8209
1,8794
0,8466
1.8685

0,8689
1,8593
0,8887
1,8514

0,9065
1,8445

0,9228
1,8383
0.9379
1,8326

0,9518
1,8275

Cye
KOx/
(«K)

0,8620
0,5569

0,8596
0,5670

0,8580
0,5757

0,8569
0,5833

0,8555
0,5964
0,8548
0,6075

0,8544
0,6172

0.8543
0,6338
0.8546
0,6477
0.8547
0,6486
0,8552
0,6599

0,8559
0,6706

0,8567
0,6804
0.8576
0,6892

0,8585
0,6974

0,8608
0,7155
0,8631
0,7310

0.8655
0,7447

0.8678
0,7570

0,8702
0,7682

0,8725
0,7786

0,8747
0,7881

0.8770
0,7970

FOCT P NCO 17584—2015

cv
x4
(«r-K)

1,3444
0,6836

1,3455
0,6964

1,3468
0,7074

1,3483
0,7172

1,3515
0,7344

1.3546
0,7492

1,3577
0,7624
1,3636
0,7855

1,3693
0,8054

1,3697
0,8066
1,3747
0,8231

1,3799
0,8391

1,3850
0,8539

1,3899
0.8677

1,3946
0,8806

1,4061
0,9100

1,4172
0.9365

1,4279
0,9608
1,4384
0,9834

1,4487
1,0049

1,4589
1,0253

1,4690
1,0450

1,4791
1,0641

Cko-
pocTb
3BYyKa.

m/c

977.6
161,51
957,8
162,79
941.8
163.78

928,2
164.59

905,8
165,84

887,6
166.78

872,1
167,53

846,5
168,66

825,6
169,47

824,3
169,52
807.7
170.08

792,0
170,56

777,9
170,93
765,2
171,22

753,4
171,45

727,5
171.83
705,3
172,01

685.6
172.06

667.8
172,00
651.6
171,87
636,7
171,68
622.7
171,44

609,6
171.16

Koot>
-
ument
J-T,
tOMIMa

-0,3156
137,58

-0,3105
125.06

-0.3060
115.92

-0.3018
108,80

-0,2944
98,17

-0.2878
90.44

-0,2818
84.44

-0.2708
75.56

-0,2609
69.16

-0,2602
68.80

-0.2516
64.24

-0.2430
60.30

-0,2347
57.05

-0.2267
54.30

-0.2190
51.94

-0,2006
47.24
-0.1830
43.70

-0.1660
40.90

-0.1493
38.62

-0.1329
36.72

-0.1166
35.10

-0.1004
33.70

-0,0843
32.48
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fas-
ne-

Hue,
MMa

0.6500

0.7000

0.7500

0.8000

0.9000

1.0000

1.2000

1.4000

1.6000

1.8000

2.0000

2.2000

2.4000

2.6000

2.8000

3.0000

3.2000

3.4000

3.6000

3.8000

4.0000

4.2000

Temne-
patypa
°c

-6.38
-6.28

-4.15
-4.05

-2.04
-1.93

-0.03
0.08

3.72
3.83

7.17
7.27

13.34
13.46

18.79
18.91

23.68
23.80

28.13
28.25

32.22
32,34

36.02
36.14

39.56
39.68

42.89
43.00

46.02
46.14

48.99
49.10

51.81
51.91

54.49
54.59

57.05
57.15

59.50
59.59

61.85
61.93

64.10
64.17

Mnot-
HOCTb

1194.9
24.882

1186.3
26.795

1178.1
28.718

1170.1
30.652

1154.9
34.557

1140.5
38.515

1113.7
46.611

1088,8
54.978

1065.2
63.652

1042.6
72.672

1020.7
82.083

999.2
91.932

978.0
102.28

957.0
113.19

935.8
124,76

914.5
137.09

892.6
150.31

870.0
164.62

846,3
180,26

821.0
197.60

793.5
217.17

762.6
239.86

Bmy
TpCMMSAS
3Heprus.

KIDK.'KT
189.86
393.16

193.15
393.90

196.28
394.59

199.27
395.23

204.91
396.37

210.15
397.35

219.69
398.94

228.27
400.12

236.15
400.97

243.46
401.54

250.33
401.87

256.85
401.97

263.07
401.86

269.05
401.54

274.85
401.02

280.50
400.29

286.04
399.33

291.52
398.12

297.00
396.63

302.53
394.80

308,20
392.55

314.14
389.73

OH-
Ta/b-
s,

KIpKbIF
190.40
419,28

193,74
420.03

196.92
420.71

199.96
421.33

205.69
422.41

211.02
423.31

220.76
424.68

229.56
425.59

237.65
426.11

245.19
426.31

252.29
426,24

259.05
425.90

265.52
425.33

271,77
424.51

277.84
423.47

283.78
422.18

289.62
420.62

295.43
418.78

301,26
416.60

307.16
414.03

313.24
410.97

319.65
407.24

OHTpO-
nus.
«[x/
(kr K»

0.9649
1.8227

0.9772
1.8183

0.9888
1.8141

0.9998
1.8102

1.0204
1.8030

1.0392
1.7964

1.0730
1.7846

1.1027
1.7741

1.1296
1.7644

1.1542
1.7552

1.1769
1.7464

1.1983
1.7379

1.2185
1.7294

1.2377
1.7209

1.2561
1.7123

1.2740
1.7035

1.2913
1.6944

1.3085
1.6849

1.3254
1.6747

1.3425
1.6638

1.3600
1.6517

1.3783
1.6380

))m(/
(mrtO

0.8792
0.8054

0.8815
0.8133

0.8837
0.8207

0.8859
0.8278

0.8902
0.8409

0.8945
0.8529

0.9030
0.8746

0.9114
0.8943

0.9199
0.9128

0.9285
0.9308

0.9374
0.9485

0.9465
0.9663

0.9560
0.9843

0.9660
1.0025

0.9767
1.0212

0.9881
1.0404

1.0005
1.0602

1.0141
1.0810

1.0295
1.1031

1.0472
1.1267

1.0684
1.1527

1.0950
1.1820

(kr K)

1.4891
1.0827

1.4991
1.1008

1.5092
1.1186

1.5193
1.1362

1.5396
1.1708

1.5602
1.2051

1.6025
1.2743

1.6469
1.3466

1.6941
1.4241

1.7447
1.5090

1.7998
1.6033

1.8608
1.7094

1.9295
1.8306

2.0082
1.9708

2.1005
2.1357

2.2112
2.3331

2.3479
2.5750

2.5218
2.8793

2.7517
3.2757

3.0704
3.8154

3.5413
4.5957

4.3058
5.8263

Cko-

pocTb

3BYKQ,
m/c

597.3
170.85

585.6
170.52

574.5
170.16

563.9
169.78

543.9
168.98

525.4
168.13

491.9
166.32

462.0
164.40

434.7
162.40

409.5
160.33

386.0
158.20

363.8
156.01

342.7
153.77

322.4
151.48

302.9
149.12

283.8
146.70

265.2
144.22

246.8
141.67

228.5
139.03

210.3
136.29

191,9
133.43

173.3
130.40

Koadp-
tu-
LMEeHT
J-T.
K/MMNa

-0.0681
31.40

-0.0519
30.44

-0.0355
29.58

-0.0191
28.80

0.0142
27.45

0,0482
26.32

0.1190
24.52

0.1943
23.14

0.2751
22.03

0.3628
21.11

0.4586
20.33

0.5643
19.64

0.6821
19.03

0.8150
18.47

0.9665
17.96

1.1416
17.47

1.3469
17.01

1.5913
16.55

1.8874
16.09

2.2534
15.61

2.7169
15.10

3.3224
14.53
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Has- Temne Mnor- Bry- 3”,\
ne- TPEHHAA Tn
Hue. palTypa, HOCTb. 3Heprus. %3}
MMa c kr/m3 KOXK/KT LyKKr
Kputuue- 4.9026 71.36 459.5 357.88 368.55
ckas Tou-
Ka

OHTpO-
nus,
KOx/
<»0

15181

cy.
KK
(« K)

aTemnepaTypa Hauana KAMEHWs U TOYKA POChl NPU aTMOCKHEPHOM AaBNEHUU.
b 3HaueHns Cy .Cpu iv B KpUTUYECKOI TOUKEe He SIBISITCS 4aCTbio HACTOSALWEro cTaHaapTa.

5.15 R507A—R125/143a (50/50)

Ta6nuuya 41 — CoctaB R5Q7A

1 KomnoHeHT Maccosas gons
1 R125 0.50
2 R143a 0,50

M= 98.8594 r/monb.

5.15.1 ivana3oH aeicTBuA
KoahpuuneHTsl AelicTBYOT B cneaylolem gnanasoHe:
rmin = 161.34 K: Ir,a* = 650 K: prax =
Tmin = 172,52 K; Trax = 500 K; ptax =

N12=5,551:]12=-0.0004452.

roct P

MCoO 17584—2015

Cko-
pocTb
3ByKa.

m/c

MonsipHas gons

0.41183971
0.58816029

100 MMa; prtax = 15.85 monb/n (1332 kr/m3).
60 MMa; ptax = 14.96 monb/n (1468 kr/m3).
5.15.2 MapameTpbl B3anmopgeiicteums [ypaBHeHnsa (19) n (20)]

Ta6nuuya 42 — KoahuumneHTsl 1 nokasatenu cteneHn yHkuuii n3bbiTka [ypaBHeHune (21)]

Bunapras napa R125/134a

K Nk

1 -0,013073 7.4
2 0.018259 0.35
3 0.0000081299 10.0
4 0.0078496 5.3

al/= 1;/= 2, F12= 1.1697.

5.15.3 CnpaBOYHble MapameTpbl COCTOSAHMNA
B =0.630988493, 4= 19.345427.

Ta6nunuya 43 — CsoiictBa R507Awa rpaHuLe XnaKocTu N HacblLWEeHHOro

BHy-
Nas- Temne- Mnor- TpeH- on-
nenue party- HOCTb HAA Tane:
; ; 3Hep- nms
MMa pa, 'C KT/M3 e "
KOK/KT
KuneHwne 0.0100 -85.26 1432,7 92.21 92.21
Poca -85.24 0.639 297.04 312.68
Kunenune 0.0150 -79.66 1416.1 98.94 98.95
Poca -79.65 0,934 300.00 316.06

OHTpO-
nms.
dwm/
(kr K»

0.5310
1.7044

0.5663
1.6884

**

1

napa

0.7633
0.5669

0.7720
0.5809

KK/
KT K)

1.2026
0.6573

1.2028
0.6730

Cko-

pocTb

3ByKa
m/c

926.5
133.98

889.9
135.47

u-
LIMEHT
JT,
tOMIMa

9.7477

-0.3545
112.99

-0.3494
96.12
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KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

Kunenune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

Kunenune
Poca

KuneHune
Poca

Kunenune
Poca

KuneHune
Poca

Kunenune
Poca

KuneHwne
Poca

KuneHune
Poca

KuneHune
Poca

Kunenune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

KuneHune
Poca

KnneHune
Poca

50

NaB- Temne-
neHve. party-
MMa pa.‘C
0.0200 -75.44
-75.43
0.0250 -72.01
-72.00
0.0300 -69.10
-69.09
0.0400 -64.29
-64,29
0.0500 -60.37
-60.37
0.0600 -57.04
-57.04
0.0800 -51.53
-51.53
0.1000 -47.01
-47,01
0.1013“ -46.74
-46.74
0.1200 -43.16
-43.16
0.1400 -39.79
-39.79
0.1600 -36.77
-36.77
0.1800 -34.03
-34.03
0.2000 -31.52
-31.51
0.2500 -25.99
-25.99
0.3000 -21.26
-21,25
0.3500 -17.10
-17.08
0.4000 -13.36
-13.35
0.4500 -9.97
-9.95
0.5000 -6.85
-6.83
0.5500 -3.96
-3.94
0.6000 -1.26
-1.24
0.6500 1.28
1.30

Mnot-
HOCTb
Kr/ma

1403.6
1.223

1393.4
1.506

1384.7
1.786

1370.4
2.337

1358.6
2.880

1348.5
3.416

1331.6
4.474

1317.6
5.517

1316.8
5.586
1305.6
6.551

1294.9
7.578

1285.2
8.599

1276.4
9.616

1268.2
10.631

1249.8
13.159

1233.7
15.682

1219.3
18.208

1206.1
20.741

1193.8
23.284

1182.3
25,841

11715
28.413

1161.2
31.003

1151.3
33.612

Bwmy-
TP«M
HAA
3Hep
rms,

«[x/Kr

104.02
302.26

108.16
304.10

111.67
305.67

117.49
308.28

122.25
310.41

126.32
312.23
133.08
315.25

138.65
317.72

138.99
317.87
143.44
319.83
147,65
321.68
151.44
323.33
154.90
324.82

158.08
326.19

165.14
329.18
171.24
331.72

176.66
333.93
181.56
335.90
186.05
337.67
190.21
339.28
194.10
340.75
197.75
342.11

201.21
343.37

OH-
Tanb-
nms.
KK/«

104.04
318.61
108.17
320.70

111.69
322.47

117.52
325.39

122.29
327.77

126.36
329.79

133.14
333.13

138.73
335.85

139.07
336.01

143.53
338.15

147.76
340.15

151.57
341.93

155.04
343.54
158.24
345.00

165.34
348.18

171.48
350.85

176.95
353.15

181.89
355.18

186.43
356.99

190.63
358.63

194.57
360.11

198.27
361.47

201.77
362.71

OHTpO-
nms.

KIKY
<« K)

0.5923
1.6776

0.6130
1.6696

0.6304
1.6633

0.6586
1.6538

0.6812
1.6469
0.7001
1.6415
0.7310
1.6334

0.7559
1.6276
0.7574
1.6273
0,7769
1.6231
0.7951
1.6195
0.8113
1.6166
0.8258
1.6141
0.8390
1.6119
0.8679
1.6077
0.8924
1.6044
0.9137
1.6019
0.9327
1.5998
0.9499
1.5980
0.9657
1.5965
0.9802
1.5951
0.9937
1.5939

1.0064
1.5928

cy.
«x/
(kr K)

0.7780
0,5916

0.7826
0.6003
0.7865
0.6077
0.7926
0.6201
0.7976
0.6304
0.8017
0.6392
0.8085
0.6540
0.8141
0.6662
0.8145
0.6670
0.8190
0.6769
0.8232
0.6863
0.8271
0.6948
0.8306
0.7026
0.8339
0.7098
0.8411
0.7259
0.8475
0.7399
0.8532
0.7524
0.8584
0.7637
0.8633
0.7741
0.8678
0.7836
0.8720
0.7924
0.8760
0.8007

0.8798
0.8086

CP-

< K)

1,2044
0.6851
1,2067
0.6951
1,2091
0.7039
1,2141
0.7186
1,2191
0,7310
1,2238
0.7418
1,2326
0,7605
1.2408
0,7764

1.2413
0.7774

1.2483
0.7905

1.2555
0.8033

1.2622
0.8152

1.2686
0.8262
1.2748
0.8367

1.2893
0.8607
1.3029
0.8825

1.3158
0.9028

1.3282
0.9219

1.3403
0.9401

1.3520
0.9577

1.3636
0.9747
1.3751
0.9913

1.3865
1.0077

Cko-
pocTb
3BYKa,

m/C

864.2
136,53
844.3
137.34

827.9
137.99

801.8
139.00

781.2
139.75

764.1
140.33

736.3
141.18

714.0
141.76

712.7
141.79

695,2
142.17

678.9
142.47

664.3
142.67

651.2
142.82
639.2
142.90
612.9
142.96

590.5
142.84

570.7
142.60

553.0
142.28

536.9
141.89

522.0
141.45

508.3
140.98

495.3
140.47

483,2
139.93

Koadp-
¢n-
LMeHT
JT,
tOMIMa

-0.3442
85.83

-0.3393
78.70

-0.3346
73.37
-0.3258
65.80
-0,3176
60.55
-0.3100
56.62
-0,2960
51.02
-0,2832
47,13
-0.2824
46.91
-0,2712
44,21
-0,2598
41.91

-0,2488
40.03

-0,2383
38.45

-0,2280
37.11
-0.2034
34.44

-0,1797
32.43

-0.1565
30.85

-0.1337
29.57

-0.1111
28.49

-0,0884
27.59

-0.0657
26.81

-0.0427
26,14

-0.0195
25.55
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Buy.
Kosdp-
R g . TpeH- OH- OHTpO- Cko-
n'g:lmBe Ts:;e :Zli HAIst Tanb- nms, K(ﬁ’" *ﬁp 1 pocTb ugyeAHT
. - . » K
Mra pa. *C KTm3 sHep- s “a»> <«K) (« K) 3syka. JT,
ms. >[I Kr (kr'K* Mfe .
K,'MMa
KO X
Kuneune  0.7000  3.67 1141.8  204.49 205.11 1.0183  0.8835  1.3979 4717 0.0040
Poca 3.70 36.243  344.55 363.86  1,5918 0.8160  1.0240  139.37  25.03
Kunenne  0.7500  5.94 1132.7  207.63 208,29  1.0296 0.8870  1.4093  460.7 0,0279
Poca 5.97 38.897  345.64 364.92 1.5908 0.8230  1.0401  138.79  24.57
Kuneune  0.8000  8.10 1123,8  210.63 211.34 1.0404  0,8903  1.4207 450.3 0.0523
Poca 8.13 41.575  346.67 365.91 1.5899  0.8298  1.0563  138.19  24.15
Kuneune  0.9000  12.13 1106.8  216.29 217.10  1.0604 0.8968  1.4438  430.7 0.1025
Poca 12.16 47.010  348.54 367.68 1,5882  0,8427  1.0891  136.95  23.45
Kuneuue 1.0000 15.84 1090.6  221.56 222.48  1.0788 0.9029  1.4674 4125 0.1551
Poca 15.87 52.559 350,20 369,22 1.5865 0.8550  1.1227 135.67  22.87
Kuneuune 1.2000 22.49 1060.0 231.21 232.34 11119 09143 15170 379.5 0.2691
Poca 22.53 64.044  353.00 371.74 15834  0.8781 1.1941 13298  21.98
Kunenne 1.4000 28.36 1031.0 239.93 241.29  1,1412 0.9250 15713  349.9 0.3977
Poca 28.40 76.121  355.25 373.64  1.5802  0.9001 1.2736 130,18  21.31
Kuneuue 1.6000 33.63 1003.0  247.98 249.58  1.1678 0.9355  1.6321  322.7 0,5449
Poca 33.67 88.893  357.04 375.04 15767 0.9216  1.3644  127.27  20.81
Kuneuune 1.8000  38.43 975.6 255.51 257.35  1.1923  0.9460 1.7020 297.4 0.7161
Poca 38.46 102.48  358.42 375.99 15731  0.9428  1.4707 12428  20.41
Kuneune  2.0000  42.83 948.2 262.63 264.74  1.2152 0.9567 17846 273.5 0.9183
Poca 42.87 117.05  359.45 376,53 1.5690 0.9640 15985 121.20  20.08
Kuneune  0.1200 -43.16 1305.6  143.44 143.53  0.7769  0.8190  1.2483  695.2 -0.2712
Poca -43.16  6.551 319.83 338.15 1,6231  0.6769  0.7905 14217  44.21
Kuneune  2.2000  46.91 920.5 269.45 271.84  1.2368 0.9679  1.8854  250.8 1.1615
Poca 46.95 132.79  360.12 376.68  1.5644  0.9852 17569  118.04 19.81
Kuneune  2.4000 50.72 892.1 276.04 278.73  1.2576  0.9800 2.0128 228.9 1.4600
Poca 50.75 149.99  360.43 376.43 15592  1.0069  1.9610  114.80 19.58
Kuneune  2.6000 54.28 862.6 282.49 285.50  1.2777 0.9934  2.1818 207.5 1.8360
Poca 54.32 169.04  360.36 375.74  1.5532  1.0294 2.2368  111.48 19.35
Kuneune  2.8000 57.63 831.2 288,87 292.23  1.2974  1.0088  2.4206 186.4 2.3252
Poca 57.67 190.55  359.84 374.53 1.5462 1.0531  2.6338 108.06 19.09
Kuneune  3.0000  60.80 796.9 295.28 299.05  1.3172  1.0271  2.7910 165.4 2,9890
Poca 60.82 215.50  358.77 372.69 15377  1,0790  3.2592  104.54 18.77
Kunenne  3.2000  63.78 757.9 301.91 306.13  1.3375  1.0504  3.4581  144.1 3.9440
Poca 63.81 24574  356.93 369.95 15269  1.1083  4.3941  100.89 18.30
Kuneune  3.4000  66.61 709.9 309.11 313,90 1.3596  1.0828  5.0548  122.2 5.4432
Poca 66.63 285.53  353.82 365.73 15122  1.1439  7.0760 97.03 17.52
Kuneune  3.6000  68.45 657.9 315.53 320.89  1.3796  1.1237  10.2657 103.6 7.4847
Poca 68.55 679.05  313.87 319.13  1.3743  1,1024  6.5048  112.80 6.40
Kputu- 3.7050  70.62 490.8 332.90 340.45 1.4358 b b b 12.3835
yeckasa
TO4YKa

aTemnepaTypa Hauyana KUMeHWUs n TOYKa PoCbl NpU aTMOCHEPHOM AaBNEHNN.
b 3HaueHnsa Cy ,Cp M W B KpUTUYECKOI TOUKe He ABNAIOTCA 4aCTbio HacToAL,ero cTaHaapTa.
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MpunoxeHune A
(o6a3aTenbHoe)

Tpe6oBaHus AN 3assBNEHUS O COOTBETCTBUM HACTOAWEMY CTAHAAPTY

Nioban komnbloTEPHAsa NporpaMmMa Wan gpyroe npymMeHeHue HacTosWero ctaHgapra, 415 Toro 4yTobbl 3aaBAATb O
COOTBETCTBMM HacToAwemMy CcTaHAapTy, AOJIXKHbI YAOBEeTBOPAThb TpeﬁOBaHVIFIM, onpegeneHHbIM B HACToAWEM Npuaoxe-
HUK. HacToswme TpeboBaHMS AOMKHbI ObiTb BbIMO/IHEHbI pa3paboTYMKoM NPUMEHEHUS.

A.1 NMpumeHeHNe onpefesieHHOro ypaBHEeHUSA COCTOAHNSA

ANTOPUTM COOTBETCTBYET HacTOALWEMY CTaHAapTy, €C/IM OH HENOCPeACTBEHHO MPUMeHseT ypaBHEHWe COCTOAHNS,
ykasaHHoe B pa3fesnie 5 HacToslero craHgapra, BMecTe ¢ MeToamMy BblYMCIEHNA TePMOAUHAMUYECKNX CBOMCTB, yka-
3aHHbIMU B NPUMOXEHUN B. u Takke nokasbiBaeT BOCMNPOU3BeAEHUE «MPOBEPOYHbIX 3HAYEHWI» ANA AAHHOTO (faHHbIX)
xnagareHta (xnafareHToB), ykasaHHbIX B npuaoxeHumn D.

Tak kak CBOCTBa, NpWBEAEHHbIEe B HACTOSILLEM CTaHAapTe, GblN BbIYUC/IEHbI C UCNOMb30BAHWEM YpPaBHEHWU Co-
CTOSIHUS. NpUBeJleHHbIX B pasjene 5. no6oe Apyroe NnpuMeHeHne JaHHbIX YypaBHeHU Takxe npuBejeT K TakuM xe 3Ha-
YyeHnam. Tpe6oBaHNWe BOCNPON3BEAEHNS «NPOBEPOYHbIX 3HAYEHUII» CNYXNT Kak NpoBepka NPUMeHeHNs. laHHble «npoBe-
pPOYHble 3HAYEHUS» OXBATbIBAIOT LWMPOKUI Anana3oH TemnepaTtypbl, JaBeHNUsA U NJOTHOCTUA U, TaKUM 06pa3oMm, NO3BONAIT
NOMIHOCTbIO NMPOBEPUTbL NPpUMeHeHue. KonnyecTBo 3Havawmx yudp, npuBeAeHHbIX 418 3TUX NPOBEPOYHbIX 3HAYEHUIA, Ha-
MHOTO npeBbilaeT KOMYECTBO 3Haval X Ludp, KOTopoe rapaHTUpyeT HeonpeAenNeHHOCTb 3KCNepUMeHTaNbHbIX AAaHHbIX
1 ypaBHEHUI cOCTOAHNSA. BONblIOE KONNYECTBO 3HaYAWNX LU P CAYXUT AN 06GHAPYXXEHNS BO3MOXHbIX OLWIMGOK Npu nNpu-
MeHeHUN: ecain NPUMEeHeHMNe yCnewHo BOCNPON3BOAUT NPOBEPOUHbIe 3HAYeHUA (C TOYHOCTbIO = 1B nocnefHel ykasaHHo
uupe), OHO BEPOSITHO MPaBUMbLHO ANA BCEX YCNOBUIA.

A.2 Tpe6oBaHWA anbTEpPHATUBHOIO NPUMEHEHUA CBOWCTB

ANropuTM COOTBETCTBYET HAcCTOsILleMy CTaHAapTy, ecnu N6b6IM MeToAOM OH BOCMPOM3BOAUT 3HAYEHUS TEPMO-
AVHAMWUYECKNX CBOWCTB, NPUBEAEHHbIX B HACTOsLLEM CTaHfjapTe ANsi pacCMaTpuBaeMbliX TeKyuyunx cpep. 3asiBneHue o
COOTBETCTBMW anroputma no AaHHOMY MYHKTY MOXeT 6biTb CAE/aHO AN1S BCEro gnanasoHa TemnepaTtypbl, AaBNeHUs U
NAOTHOCTU W ANA NOMHOro Habopa CBOWCTB UK AN N060ro nogananasoHa ycnoBuii unn Habopa cBoicTs. Jlio6oli an-
rOpUTM AOJ/IKEH yCTaHaBNWBAaTb XUAKOCTb, 415 KOTOPOW OH NMPUMEHUM W npumeHumoe(ble) cBolicTBo(a) U AunasoH(bl).
JlonycTuMble OTK/IOHEHUSI MeXAy 3HAYEHUSAMWU CBOWCTB, ONpefefieHHbIMW B HACTOAWEM CTaHAapTe, W 3HAYEHUSMU Npu
anbTepHaTUBHOM NPUMEHEHUW BapbUPYOTCSH B 3aBUCUMOCTU OT CBOCTBA U yKa3aHbl fanee:

- laBfieHne napa: +0,2 %;
- NNOTHOCTb! +0.2 %:
- BHYTPEHHSASA aHeprus: + NOCTOAAHHOE 3Ha4YeHue, paBHoe 0.2 % BHYTpeHHeli aHeprum

ncnapeHus npu Temnepatype KWNeHWs npu aTmocepHom
fAasneHnmn (CM. npumeyaHue):

- 3HTaNbNUS: + NOCTOSIHHOe 3HauyeHue, paBHoe 0.2 % 3HTanbNUW Ucnape-
HWUA NpU TemnepaTtype KWNeHUs Npu aTMOCEePHOM AaBneHum
(cM. npumeyaHue);

- 3HTpONUA: + NOCTOAHHOE 3HayeHue, paBHoe 0.2 % IHTpPONWUW UcnapeHus
npy TemnepaType KUMNEHUA npu aTMOCepHOM [AaBfieHun
(cMm. npumeyvaHue);

- Cp, Cv, CKOpPOCTb 3ByKa: + 1.0 %:

- KoadhpuumeHT xxoyns-ToMcoHa: + 1.00%.

MpumeyaHune — TemnepaTtypy TPONHOW TOUKM UCNONBL3YIOT ANA ONpefeneHns aonyckos ana R744 (guokcmnpa
yrnepoga). flonycTuMbie 3HaYeHUs ANA BHYTPEHHel aHepruy, aHTanbnNun N 3HTPONUM NpueedeHsl B Tabnnue A 1.AnbTep-
HaTUBHOE NPUMEHEeHWe [O/KHO NoKa3biBaTb, YTO OHO OTBeYaeT NpejesiaM BHYTPM BCEro guanasoHa ycnoBuii, Ha KoTopble
3aABMISAOT cooTBETCTBME. CBOIiCTBA CpaBHMWBAKT B MHTepBane TemnepaTyp He MeHble Yyem 5 "C.

Ta6nuuya Al — JonycTumble Npeaenbl ANl BHYTPEHHEN 3HEPrun, aHTaNbNUU U IHTPONUMU ANA TEKYUYUX CPel B Ha-
cTosiulem cTaHgapre

[onycTuMble npeaens

Xngkoctb BHyTpeHHssA aHeprus OHTaNbNnA SHTponuA
R744 +0.63 +0.70 +0.0032
R717 +2.51 +2.74 +0.0114
R12 +0.30 +0.33 +0.0014
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OKOH4YaHue Tabnumybl A. 1

[Jlonyctumble npegensl

YXnpkocTb BHYTpeHHsisi aHepruis SHTaNbNMs SHTpONUSA
R22 +0.42 +0.47 +0.0020
R32 +0.70 +0.76 +0.0034
R123 +0.31 +0,34 +0.0011
R125 +0.30 +0,33 +0.0015
R134a +0.40 +0.43 +0.0018
R143a +0,41 +0.45 +0.0020
R152a +0.60 +0.66 +0.0026
R404A +0,37 +0.40 +0.0018
R407C +0.45 +0,50 +0.0021
R410A +0.50 +0.55 +0.0025
R507A +0.36 +0.39 +0.0017
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MpunoxeHue B
(cnpaBou4HOE)

Bbluncnenne TepMognuHaMmnyecknx CBOMNCTB YUMCThIX TeKy4Ynx cpej 3 ypaBHeHMUda CoCToAHNA

Mcxoas 3 ypaBHeHUA COCTOSIHUSA, BbIPaXEHHOTO Yepes3 NpuBefleHHY0 aHepruio FenbMronbua, Hanpumep ypasHe-
HuA ¢ (1) no (5), TepMoAUHaAMUYeCcKne CBONCTBA MOTYT GbiTb BblpaXeHbl crefylowmnm o6pasom:

p=Brp(.+8* ) : (B.1)
(B-2)

(B.3)

(B-4)

a=Rr(l+0.,+»+5"-J: (B-5)

c =a[-t2» -1 20 ]; (B-6)
o *2)
cp=c, + ﬂ_[ n6 asdr™d . (B-7)
1+28% -6 27 -
S 2
RT B B-8)

M rfS 282

rae iv— CKOpocTb 3ByKa:
M — monsipHas macca, ecnm ypaBHeHWe COCTOSIHWS 3anucaHo A/ OAHOro MOnA BewecTBa, M = 1. ecnu ypaBHeHue
COCTOSIHUA Macchl 3anucaHo 4N OAHOro kKunorpamMa BelecTsa.
KoachpunumneHT xxoyna TomncoHa L, 3agalT cnegyowmnum obpasom

L|,=;l* X a&)r (B.9)
P 1:8"-6T1-" 1+2g"I+52 £ 1

U
a I ( a2 o2 & x2)

BbluMCNEHNE CBOWCTB HaCbIWEHUS NS YNCTbIX TEKYUYUX CPeA NpU 3afaHHOW NpMBELEHHOW TemnepaType T BK/tO-
yaeT uTepauuto, Tpebyemyo ANS HAXOXAEHUS NPUBEAEHHbIX NIOTHOCTEN XUAKOCTU U napa nNpu HacbiweHun 8jgq u 8yap,
KOTOpble yAOBNEeTBOPAT Kputepuam Makcsenna

<B 10 >
gfr*W"Aap)- (8.10)

LaBneHve, ynoBneTBopsiolLee ypaBHeHUO, ABNAETCA faBneHueMm napa. [pyrve TepmojvHamuyeckue cBoiicTBa
Haxo4AaT Npu NomoLwmn ypaBHeHuii ¢ B.1 no B.9 ¢ T. 8liqu 8vap B KA4eCTBE BXOAHbIX faHHbIX.
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Mpou3BOAHYI0 OCTATOUYHYIO YACTb NPUBEAEHHON 3HEPTMU MeNbMronbLa, UCNoib3yeMoit B ypaBHeHusx ¢ B.1 no B.9,
paccunTbiBalOT Yyepes KOIPPULMEHTbI 1 NOKa3aTeNn CTENEHN YpaBHEHUI COCTOAHNSA CNeayloL M 06pasom:

d,=Z WwrRSd Op[-“*(8-r*)n]B*p [-M 'T-YKI"]; (8-12)
8 A = expl-a* (5- e*Y*Jexp[-P* ( T - f*J[A-Sa*/A[G-eJ> "y (B.13)
TA - = £ n/*1M*84%" Bxp (-a* (8- £/ ) xp [-p* (T-T* " "] (B.14)

E&— eSS AR"3<

XS5 - ef*. . [a*2/2 (B -e/* -a*/,(/*-1)]-26dka*/* (5 - e/* n +dA(tA-1)}: (6.15)

*2~£F =X 4 N1 ba Bxp[-a* (5-e*)'*\;(p[-pl1(T- y* f* J_

— X IF2(* - YF )T Y 2 | pF20TA2 (T - y* )T R P * T % (TA-1)]-2T# ,pFTA(T-y TR 14 (Fe -1 )], (B.16)

T8~ - =X U TAg* expl-“* (8_f*/* Jexp[~P* (T-YKI ]*-
Sxqere - osox IK(s - ar s e TpAm o (1o yAT oy (B.17)

[na Nnpou3BOAHbLIX YCNOBUI KpUTUYECKOro ananasoHa (ypaBsHeHunsa (9)—(12)] cm. tabnuyy 32 B [9].

CocTaBnsilowas naeanbHoro rasa v npusefeHHas aHeprusi Fenbmronbua U WX NPOU3BOAHbIE, UCNOMb3yeEMble B
ypaBHeHusx ¢ B.1 no B.9. gaHbl Npu ycnosumn koadhUNEHTOB 1 nokasaTenei cteneHn PyHKLUN ngeanbHoro rasa [ypas-
HeHua (4) n (5)] cneaywowmum obpasom:

3= -ey--1r>p+(1-Co)lnl -57c* [ f~771 [ +Xa**[1-Bxp(-y-)]; (B18)

n o Leb-?€rl'? ak( M) xp(r-)H M H (B'20)
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MpunoxeHue C
(cnpaBo4HoOe)

BbluncneHne TepmogmMHaMunyecKknx cBOICTB cMeceil u3 ypaBHeHVIVI COCTOAHUA

OTTankuBasicb OT ypaBHEHUA COCTOAHNS CMECU, BbIPaXXEHHOT0o Yepes3 NpuBeeHHY0 aHepruto F'enbmronbLa cornac-
HO ypaBHeHuaM ¢ (16) no (21). TepMogMHaAMU4yeckme CBONCTBA CMecel npeAcTaBieHbl BblPaXEHUAMW, aHANOTUYHbIMU

BbIP@XEHWAM AN18 YUCTbIX XuakocTteii [ypaBHeHns ¢ (B.1) no (B.20)]. npuyem npon3BofHble OT OCTATOYHON YacTy COCTOAT
13 BKNa[0B OT YUACTbIX KOMNOHEHTOB W (PYHKL NN U36bITKA.

n niln
"mixr ab5*Xi%r #S X X X/"y.excest ; (C.1)
i-1 r-1/-bl
(C.2)
i-1 i-1/—+4 K
f x,xUW bl k+Yb Tp(-e™)r*: (C.3)
<n j-1 tn 1-1;-i+1 K
do do iy_rii K

Lx{S* i, (€% -1)-/, (2d, - 1J.d, (d, - D ©4)

(C.5)
i-1 -1 j-itl it

- X *2 ﬂl A2 N tH6e exp{-S"™)[t, (d, - /,5%)]. (C.6)

Mpon3BoaHbIE NPUBEAEHHON aHEPTUM TeNbMIo/blLa COCTaBNsA0WEeN ngeanbHoro rasa B ypasHeHusx ¢ (B.1) no (B.9)
B NPUMEHEHUN K CMECAM SAIBNAKTCA NPOCTbIM CyMMUPOBAHMEM MPON3BOAHBLIX NPUBEAEHHOR aHeprun FenbMronbua uge-
asibHOro rasa YMCTOro KOMMOHEHTA.

oTxM=1 ( + X, Inxt)+f3~f4/T; (C.7)

(C.8)

_2d GcTxM V. Z"

ALA L th1 r m

(C-9)

BblunC/eHNe CBOWCTB B COCTOSIHUM PABHOBECHS XUAKOCTb-Nap npeaycMaTpmuBaeT UTepaynio C Lesibio HaxoXaeHns
NPUBELEHHbIX MAOTHOCTEN XUAKOCTN U napa 8" n 8 ~ 1 cocTaBa XUAKOCTM U napa X1 u xv_". KoTopble y40BMEeTBOPSIOT
cnegywueil cucteme ypaBHeHUi:

P(*A,)=P (*Aap) (C.10)

W (*lig;-TAG )- W . <WP.'TA»p ) {°F>* 1-71 . (C.11)
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NeTyuyecTb f ANA KOMNOHEHTA 3aA4aeTCA NPM NOMOLLM DOPMY bl

f, = x,(>RT exp (C.12)
*»i
Jrv.n
r4e NM — KO/IMYeCTBO MOJIEKY/ ;-r0 KOMMOHEHTa B CMecK, Takum 06pa3om, Npon3BOAHYI 6epyT, 0OCTaBNsAA NOCTOAHHOWA
Temnepatypy, o6wuii 06bem (He MONSAPHbIE 06BEM) U KONTMYECTBO MOEKY APYrOro KOMMNOHeHTa.

B peweHun ypaBHeHunii (C.10) n (C.11) M3BeCTEH NN COCTAB XUAKOCTW, UK COCTAB Napa, B COOTBETCTBUMN C TeMNe-
paTypoii Hauyana KUNeHWs UauM TeUYKOoW poCbl COOTBETCTBEHHO. [laBneHue, ygosnetsopsee ypasHeHuto (C.10), B Takom
cnyvae siBNSieTCA AaBfeHUEM B TOUKE KUMNEHWUS WAM B TOUYKe pocbl. ipyrne TepMoAnMHamMuyeckme cBoiicTBa HaxoAaT npu
nomown ypaBsHeHuin ¢ (B.1) no (B.2) ¢ M3BECTHbIMK T. XN.,, X>ap. 5" n 8 ~.

YpaBHeHue coctosHus ansa cmeceit R-32, R-125. R-134a, R-143a u R-152a npegcTtaBnensl B (2].
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MpunoxeHue D
(cnpaBo4HoOe)

inTepaTypHble CCbINIKN Ha YPaBHEHNA COCTOAHUA N «NMPOBEPOYHbIE 3HAYEHUA»

D.1 O6uine NoNOXeHNSA

YpaBHeHUsi COCTOAHMUSA, NPpUBEJEeHHble B pa3jene 5 HacTosLWero ctaHjapTa, B3Tbl U3 Hay4HO nuTepaTypsbl. Jnute-
paTypHble CCbIIKU ANS1 3TUX YpaBHEHUI NpeAcTaBneHbl B HacTosWeEM pasgesnie. Takke B JlaHHOM pasgene npejcrasre-
Hbl «MPOBEPOYHble 3HAYEHMUSA», BK/OYalOLNe WWMPOKUI AnanasoH TemnepaTtypbl, AaBneHUs U NNOTHOCTU, KOTOPble MOTYT
6bITb UCNOMb30BaHbl A1 MPOBEPKU MPUMEHEHUS NO6bLIX 3TUX ypaBHEHUIi. KonnuyecTBo 3HavYaWmx Undp, npuBeAeHHbIX
ANS 3TUX NPOBEPOYHbIX 3HAYEHWIA, 3HAUMTENbHO NpeBbilaeT KO/IMYeCTBO 3Havalmnx Ludp, KOTOpoe rapaHTUpPYT 3KC-
nepumeHTanbHas UH(OPMaLWa N YpaBHEHNSA COCTOsAHMA. BOMbluoe KOMNYECTBO 3HaYaLWNUX UM p Heo6XoAMMO, ANS TOTo
4TOGbI HANTM BO3MOXHYIO OWMNGKY NPWN NPUMEHEHUN; eC/IM NPUMEHEHWE YCNeLHO BOCNPON3BOANT NPOBEPOYHbIE 3HAYEHUA
(c ToUHOCTbIO = 10T MocneAHell NpUBeAEHHON LU PLI), OHO BEPOATHO GyAeT NpaBu/IbHbIM ANS BCEX YCN0BUIA.

D.2 R744. Anokcup yrnepoga

3HauyeHUs 4N ypaBHeHW COCTOAHUSA, faHHble Aona R744 B Tabnnuye D.1. B3ATbl U3 UCTOYHUKA [9].

Ta6nuya D.1 — 3HauyeHus cBoiicTB R744 BoaHodasHoli 061acTu, Mcnonb3yemble 8 KauecTBE NPOBEPOYHbIX 3HAYEHWNI
ANA NPUMEHEHUS ypaBHEeHUII COCTOAHNUA

SHTponua. CkopocTb
Temneparty- MnotHoCTbL OHTanbnua. , [0
HAasneHune. MMa 8 0x1 Ox/ 3BYyKa,
pa. K bloNb/N Ak/monb
(monb' K) (monb- K) (monb K) m/c
240.0000 0.0001000 0.1995442-10-3 20223.66 164.5949 26.0283 34.3436 244.5909
240.0000 28.4000000 0.9315999 102 6984,40 23.4294 44.0308 74.4743 1243.4482
304.1282 1.0000000 0.2243276 101 21562.39 93,2617 31.6412 45.8139 254.5635
304.1282 25.4000000 0,980899410 2 11733.78 40.3082 41.4599 71.0779 1039.3937
500.0000 0.0001000 0.4157242-10"3 30611.70 187.3543 36.3177 44.6324 340.7166
500.0000 17.4000000 0.9824110-102 25016.27 74.1352 41,2491 64.7135 698.2799

D.3 R717. AMMuack

3HauvyeHusa ANA ypaBHEHWI COCTOSHUA, AaHHble Ana R717 B Tabnuuye D.2. B3ATbl U3 uctounnka (11).

Ta6nuya D.2— 3HayeHus ceoiicTB R717 BoaHo(asHoli 06/1acTu, UCNONb3yeMble B KA4eCTBE NPOBEPOUYHbIX 3HAYEHUIA
ANA NPUMEHEHUS ypaBHEHN COCTOAHNUA

Temneparty- MNoTHOCTb. [laBneHue, OHTanbnus. SHTpOnuS. Cu CP CkopocTb
pa. K Monb/n MnNa [x/blons [x/(monb K) (Mg'/:K:'K) (M'g/:’::l-K) 3BYyKa, M/c
220.0000 0.0001000 0.1829055 10-J 23716.39 154.6177 26.0073 34.3263 376.4894
220.0000 43.4000000 0.9566165-102 902.15 -2,6039 51.3535 69.6163 2121.5016
405.4000 1.0000000 0.3015720 101  29117.16 93.4775 34,5709 48,9256 471.5535
405.4000 32.6000000 0.9645764 102 14385.54 41.6796 46.4910 73.9809 1342.4950
500.0000 0.0001000 0.4157209-10*3 34249.99 178.2373 33.8510 42.1658 551.4208
500.0000 27.0000000 0.9918834 102 21471.86 57.1821 45.9853 75.6165 1077.2418

D.4 R12. iuxnopantopmeTtaH

3HayeHUsa ANs ypaBHEHUI COCTOAHMSA, AaHHble ana R12 B Tabnuye D.3. B3sTbl U3 UCTOUYHUKA [B].
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Ta6nwuya D.3— 3HameHunsa ceolicTB R12 B ogHO(a3Holi 061acTu, NCNOMb3yeMble B KAYeCTBE MPOBEPOYUHbIX 3HAYEHNIA
ANS NPUMEHEHUA ypaBHEHWUI COCTOSHUSA

Mnort-

OHTanb-

3HTpo-

Temnepary- HOCTh. [laBneHue. s, s, Ik ,El,c>k/ CKopocCTb

pa. K Monb/N Mna Dx/monb (monb-K) (Mmonb-K) (monb-K) 3syka, mic
180.0000 0.0001000 0.1496382-10~J 37392.20 227.4783 47.1168 55.4377 120.6611

180.0000 14.6000000 0.8953526-102 19212.75 69.1469 67.4637 96.4142 1252.4389
385.1200 1.0000000 0.2432712-101 49176.11 193.9930 78.0273 104.7000 138.8168
385.1200 11.8000000 0,9772206-102 40641.90 145.7187 81.5646 108.2738 832.2711
500.0000 0.0001000 0.4157177-10"3 61666.26 293.4963 81.4140 89.7291 194.6601
500.0000 10.4000000 0.9430409-102 53169.03 174.8614 87.7434 112.2587 689.5320

D.5 R22. XnopgudtopmeTtaH

3HavyeHns 4Na ypaBHEHW COCTOAHMA, AaHHble ANna R22 B Tabnuue D.4, B3ATbl U3 ncTouHMKa [1J.

Ta6nuuya D.4— 3HauyeHus cBoiicTB R22 B ogHOoa3HOoW 061acTu, UCNONb3yeMble B KA4eCTBE NPOBEPOYHbIX 3HAUEHUA
ANS NPUMEHEHUSA YPaBHEHU COCTOSAHMA

Temnepaty- MnoTHOCTL Hasnenne. MMa OHTanenus, OHTpOnus, JJ?I%,/ . CkopocTb
pa. K Monb.’n Ax/monb [x/(monb-K) (Mo K) [x/(monb K) 3ByKa, M/c
180.0000 0.0001000 0.1496419-1 03 31345.16 200.9505 35.2596 43.5800 146.2431
180.0000 18.6000000 0.4841274-102 10391.89 43.1954 59.6307 89.5335 1232.7885
369.2950 1.0000000 0.2465049-10' 39359.61 153.6431 60.0388 82.1357 173.6703
369.2950 14.0000000 0.5416009-102 27889.80 107.9768 65.0277 96.605V8 696.1748
500.0000 0.0001000 0.415721510-3 50457.59 250.8435 65.2379 73.5528 232.8206
500.0000 11.2000000 0.5745661-102 40884.41 137.4689 72.6905 100.3219 519.1848

D.6 R32. AudTopmeTaH

3HayeHns aNa ypaBHeHW COCTOAHUA, AaHHble AnA R32 B Tabnuue D.5. B3ATbl U3 ncTouHmka [13J

Ta6nuya D.5— 3HayeHus ceoiictB R32 B ogHoasHo 061acTh, UCNONb3YEMbIE B KAYECTBE NPOBEPOUHbIX 3HAUYEHNIA

ANS NPUMEHEHUN ypaBHEHUI COCTOSHUSA

Nnot-

OHTasNb-

Temnepa- OHTponuA. c, CkopocTb

Typa. K ,Ug;:}l Aasnenve. MMa ,D,)K[}:Ini‘nb Ox/(monb-K) (Moﬂntl-K) ﬂ')l(/(MC(]prlb-K) 3ByKa, m/c
180.0000 0.0001000 0.1496372-10"J 24642.56 171.6134 27.5204 35.8453 193.5408
180.0000 26.6000000 0.6786609-102 4407.98 12.9529 52.0252 78.2430 1411.7500
351.2550 1.0000000 0,2400806-101 29728.57 113.9705 45.1661 65.5917 232.1893
351.2550 20.0000000 0.6578359-102 17751.81 65.2746 52,2638 81.0824 824.8999
420.0000 0.0001000 0.3492035-10"3 35093.81 200.4385 44.7119 53.0269 282.1444
420.0000 17.6000000 0.6827326-102 23463.30 79.7732 56.0274 84.0704 690.6199

D.7 R123. 2.2-Anxnop-1,1,1-TpudTopaTaH

3HauyeHnss ANA ypaBHEHU cOCTOSIHUA, AaHHble ana R123 B Tabnuye D.6. B3Tbl N3 UCTOUYHMKA [14]. DTO ypaBHeHUe
6610 TpaHchopmmpoBaHo M3 MBWR ¢ opMbl, MCNONb3yeMOoi B yka3aHHOI cCblfike, Ha (pOpMy ypaBHEHUA aHeprun Fenb-
Mrofibla. noy4eHHON U3 NpUMeHeHuns ypaBHeHus (15).
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Ta6nuya D.6— 3HayeHus ceoiicTB R123 B ogHO(a3HOoIi 06/1aCTU, UCNONb3yeMble B KA4eCTBE NPOBEPOYHbIX 3HAYEHWNI
ANA NPUMEHEHUS ypaBHEHWI COCTOAHNUA

Temnepary- TnoTHOCTS, [Jaenenve, 3%’1’?"' n?/l:’”ﬁ;/ ﬁ)« " [ CkopocTb
pa. K Mo/ Mra bx/imonb {mornb K) (monb K) (monb K) myKa, we
200,0000 0.0001000 0.1662361-10J 5193259 271.0154 729411 81.2722 110.0345
200,0000 11,2000000  0.1598029-102 20989.93  105.7539  99.5378 140.6955 1125.0841
456.8310 1.0000000 0.2607638-101 74932.17  268.8779 128.4038 172.8208 118.1621

456,8310 8.2000000 0.3923108-102 61611,27  227.4665 127.0392 163.8284 556.2020
500.0000 0.0001000 0.4157138-10'3 84983.25 360.7633 124,2356 132.5514 170,2991
500,0000 7.6000000 0.3702071-102  68699.97  242.8753 130.4554 167.8948 484,6798

D.8 R125. MeHTathTopaTaH
3HauYeHUsa AN ypaBHEHUI COCTOSHUA, AaHHble ana R125 B Ta6nuue D.7. B3ATbl M3 UCTOYHMKA [3].
Ta6nuya D.7— 3HayeHus ceoiicTB R125 BoaHOMa3Holi 06/1acTu, MCNofb3yeMble B Ka4eCTBE NPOBEPOYHbIX 3HAYEHWI

ANS NPUMEHEeHUs ypaBHeHUN COCTOSHUA

OHTpO-

Temnepa- MNoTHOCTb. [laBneHue, OHTanbnus, s, Jx/ ﬂ%,lf/ cp CkopocTb

Typa. K MOnb/N MrMa Ox/monb (MonbK) (Mons K) Ax/(monbK) 3ByKa, m/c
200.0000 0.0001000 0.1662721-10"»  35264.67 225.5869 65.9170 74.2362 124.9013
200.0000 14.0000000 0.4230252-102 15906.32 71,9354 85.8163 123,5364 968.6719
339.1730 1.0000000 0.2133243-101  45066.59 187.4642 101.7577 131,7025 127.8775
339.1730 11.4000000 0.5494417-102 34771.90 139.4178 105.1168 139.1373 635.4527
500.0000 0.0001000 0.4157197-10'3 66051.40 308.3597 117.5950 125.9100 192.5771
500,0000 8.8000000 0.5760708-102 58381.94 195.5930 124.5709 152.1478 460.4071

D.9 R134a. 1,1,1.2-TeTpacTopatam

3HauyeHusa ANA ypaBHEHWII COCTOAHMSA, AaHHble Ans R134a B Tabnuue D.8, B3ATbI M3 ucTo4Hmka [10].

Ta6nwuya D.8— 3HaueHus ceolicTB R134a B ogHoa3Ho 061acTh, UCNONb3yeMble B KA4eCTBE MPOBEPOYHbIX 3HAYE-
HWUIA ANA NPUMeHeHNs ypaBHeHU cocToAHNA

TemnepaTy- MAOTHOCT. SHTank- SHTpO- Cu Co- CKopoCTb
[fasneHne MMa nus. nus. Ox/ Lx/ P

pa. K Monb/n Lx/Monb (Mon6K) (MonbK) DAx/(monb’K) 3ByKa, M/c
200.0000 0.0001000 0.1662625-10 3 36070.67 217.7195 57.5942 65.9186 136.5553

200.0000 15.5000000 0.5541224-102 13479.24 56,3170 83.6806 119.2796 1162.9885
374.2100 1.000000 0.2349899-101 47594,85 183.1669 98.6830 129.2065 146.4950
374.2100 12.2000000 0.6317101-102 35940.48 134.5777 102.1903 135.2803 711.7900
440.0000 0.0001000 0.3658303-10'3 57297.93 278.6893 100.5980 108.9132 197.0215
440.0000 11.2000000 0.6857259-102 45217.73 156.2666 110.0553 141.2536 634.8233

D.10 R143a. 1.1,1-Tpudtop3TtaH

3HayeHUs 4N ypaBHeHW COCTOAHUSA, AaHHble Ana R143a B Tabnuue D.9. B3ATbl U3 UCTOYHUKA [4].
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Ta6nwunya D.9— 3HaueHus cBoiicTB R143a B ogHOa3Holi 06/1acTU, UCMONb3yeMble B KAYEeCTBE NPOBEPOUHbLIX 3HAYe-
HWUIA ANA NPUMEHEHUSA ypaBHEHUIA COCTOAHMUSA

Temneparty-
pa. K

200.0000
200.0000
345.8570
345.8570
500.0000

500.0000

MNoTHOCTL.
Monb/n

0.0001000
15.8000000
1.0000000
13.4000000
0.0001000

11.4000000

fAasnenve. MMa

0.1662662-10 3
0.6482780-102
0.2158756-101
0.9014586-102
0.4157193-10'3

0.9873305-102

OHTanbnua.
Jximonb

29045.32
11245.14
37147.53
28271.15
54741.98

47616.64

OHTpO-

nusa. 4*/

(monb K)
193.1495
41.5760
148.3190
98.6206
260.6810

143.0770

axl
(monb K)
51.5321
71.0103
85.3922
90.1575
99,0135

108.1779

D.11 R152a. 1.1-AndTopaTaH

3HaueHns aNa ypaBHeHW coCcToAHMA, AaHHble Ana R143a B Tabnuuye D.10, B3ATbl M3 UCTOYHUKA [8].

Mpume

4HaHUue

cchifike, B (DOPMY ypaBHeHUs aHeprum Fenbmronbua.

Cp

(monb K}
59.8556
101.1230
114.3278
116.4968
107.3286

129.2323

CkopocTb
3ByKa, M/c

151.5792
1142.1821
156.3656
879.8748
231.5595

717.9988

— 370 ypaBHeHue 6bi/10 TpaHCchOpMUpoBaHO M3 MBWR ¢hopMbl, UCNONb3YyEeMOii B yKa3aHHOIA

Ta6nuya D.10 — 3HauyeHus coiicTB R143a B ogHOa3Ho 06/1aCTU, UCNOJIb3yeMble B KAYECTBE NPOBEPOYHbIX 3HA-
UeHW 4N NpUMeHeHNs ypaBHEHW COCTOSHUA

Temnepatypa. K

180.0000
180.0000
386.4110
386.4110
500.0000
500.0000

MnoTHOCTL,
mMonb/n

0.0001000
18.0000000
1.0000000
13.4000000
0.0001000
11.2000000

[JasneHune. MMNa

0.1496270-10"
0.5245301-102
0.2459315-101
0.5420906-102
0.415718M0-3
0,5786932-102

OHTanbnua. OHTponus,
Ax/monb Ax/|[monbK)
28915,19 180.9442
5642.67 18,3012
39592.51 143,1478
27384.42 97,5238
52482.90 243.6069
41011.44 127,7170

Cy cv
Ax' Ax<
(monb K) (MonbK)
41.4242 49.7504
69.8083 98.1565
80.0710 107,4391
84.8989 114.5661
88.2827 96.5979
95.8003 123.5746

D.12 R404A. R125/143a/134a (44/52/4)

3HavyeHns 4NS ypaBHEHWU cOCTOAHNA, faHHble ana R404A B Tabnuue 0.11. B3ATHI U3 UCTOYHMKA [2].

CkopocTb

3ByKa.m/c
164.9256
1419.0161
191.0985
768,6721
262.4235
602.2565

Ta6nuuya D.11 — 3HauyeHus ceoiictB R404A BoaHoasHol o6nacTu, Mcnonb3lyemble B KAYeCcTBE NMPOBEPOYHbIX 3HaUe-
HUI ANS NPUMEHEHUS ypaBHEHWIA COCTOSHNS

Temneparty-
pa. K

200.0000
200.0000
345,0000
345.0000
345.0000
440.0000
440.0000

MnoTHOCTb,
Monb/n

0.0001000
15.0000000
1.0000000
5.8000000
12.2000000
0.0001000
10.4000000

[fasneHwue.
MMa

0.1662673-10'3
0.4780964-102
0.2154787-101
0.3715871-101
0.5896887-102
0,365313-10'3
0.570197M02

D.13 R407C. R32/125/134a (23/25/52)

OHTanbLnua.
MxImone

31684.93
12470.14
40558.17
32697.30
30313.09
52653.79
42711,70

OHTpO-

nus. Ox/

(monb K)
206.0601
53.1106
164.1633
138.5718
116.8357
266.2375
148.9765

Cy
Ix/

(monb K)

56,9128
80,7377
92.1580
116.9543
96.1282
98.4125
107.3997

b
(monb K)
65,2353
115.3352
121.8298
5684.1448
126.5388
106.7276
135.4382

CkopocTb
3ByKa, m/c

139.7262
1048.1612
143.8638
90.2880
698.2464
201.6124

546.9269

3HauyeHns 4NA ypaBHEHUIA COCTOAHNSA, AaHHble ansi R407C B Tabnuue D.12. B3ATbl U3 uctouHunka (2].
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Ta6nunya D.12 — 3HaveHus ceoiicte R407C B oagHoasHo o6n1acTu, ncnonb3yemMmble 8 Ka4ecTBE NPOBEPOYHbIX 3HA-
YEHUN ANA NPUMEHEHNA YyPaBHEHUI COCTOSAHMA

Temnepaty- MNoTHOCTb. faBneHune. OHTanbnusa, n?‘:'Tﬁi'r I ,E(ID,;}/ CkopocTb

pa. K mMonb/n MMa [x/monb (Monb K} (mon K) (MonbK) 3ByKa, m/c
200,0000 0,0001000 0,1662675-10 3 31774.36 202,6299 47.9672 56.2896 150.4368

200,0000 17,9000000 0,5539269-102  10927.61 45.2657 73,5139 107,0946 1152.1337
355,0000 1,0000000 0,2296400-101 39788.21 156.3051 78.7673 105.4787 162,8759
355.0000 8,4000000 0.4352137-101 29746.16 124,6699 96.5283 468,5232 137.9171
355.0000 14.0000000 0,5573440-102 28020.22 108,2096 83.1180 115.8428 696.4329
420.0000 0,0001000 0,3492023-10'3 47657.20 248.6033 79.0361 87.3513 211.5896
420,0000 12,6000000 0,5943621-102 35796.97 127,5952 89.3264 120,7056 598.8696

D.14 R410A. R32/125 (50/50)

3HaueHusa Ans ypaBHeHU cocToAHUA, AaHHble ana R410A B Tabnuue D.13. B3ATbl U3 UCTOYHMKA (2).

Ta6nuuya D.13— 3HayeHusa ceoiicTB R410A B ogHOda3Hol 061acTu, MCNosfib3yeMble B KAYeCcTBe NMPOBEPOYUHbIX 3HA-
YeHW AN NPUMEHEHNA ypaBHEHWI COCTOSHMA

OHTaNb- SHTpo-
Temnepaty MNoTHOCTb. fasnexue, c ¢ CkopocTb
pa. K Monb/n MMNa . A, o ,U,)K/(M(I)Aﬂb K) o HMT)'nb K) 3ByKa, M/C
' LxIMonb (Monb K) ' K&

200.0000 0.0001000 0,1662713-10'3 28272,46 189.9500 39.7554 48.0764 166,4286
200.0000 20,6000000 0,5604455-102 8824,58 35.9898 63,5155 93,7168 1137.2484
340.0000 1.0000000 0.2250477-101 33876.54 135,1585 62,9147 86.9675 181,5377
340.0000 10,0000000 0,4506823-101 23770.26 101,6351 81,6398 397.0598 156,7051
340.0000 16,2000000 0.5502400-102 22189,48 86.7070 68,1838 99.8243 714,1994
420.0000 0.0001000 0,3492033-10'3 41445,78 227,1144 63,5140 71.8291 233,2529
420.0000 14.0000000 0.5921754-102 30450.19 107.7763 74,1252 104.6855 584,4442

D.15 R507A. [R125/143a (50/50)]

3HauyeHusa Ans ypaBHeHU cocToAHUA, aaHHble ana R507A B Tabnuue D.14. B3ATbl U3 UCTOUHMKA [2].

Ta6nunuya D.14 — 3HayeHuns ceoiictB R507A B ogHOa3Holl 06/1acTu, UCNOMb3yeMble B KAYECTBE NMPOBEPOYUHbIX 3HA-
YEeHU ANA NPUMEHEHNS YpaBHEHU COCTOAHNA

OHTanb- OHTpoO-

Temneparty- MNoTHOCTB. LasneHne MMa s s, A/ '&)'V(/ I/ CkopocTb
pa. K monb/n Ox/monb (monb X) (monb K) (monb K) ssyKa, mic
200.0000 0.0001000 0.1662677-10 31767,48 206.8952 57,4580 65.7803 138.7522
200.0000 14.9000000 0.4608960-102 12596,27 54.2786 80.9343 115.8088 1035,3131
340.0000 1,0000000 0.2104734-101 40236.28 164,0100 92.3957 123,2807 140.8465
340.0000 7,2000000 0.3439225-101 31045,65 134.4387 106.7609 474,5940 124.1202
340.0000 12,2000000 0.5795858-102 29927,83 116.3908 96.0285 126,7306 697.2651
500.0000 0,0001000 0.4157194-10-3 59560,49 280,7039 106.6661 114.9811 212.9068
500,0000 9,4000000 0.5770361-102 51358.49 167,9372 114.3015 140,0781 493.1406
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Mpunoxexnune E
(cnpaBouHOE)

MI3MEHYNBOCTb CBOWNCTB CMECU M3-3a AONYyCTUMBIX OTK/IOHEHUWI cocTaBa

B ctaHpapte NCO 817 onpepfensaiT He TOMIbKO cOCTaB cMmecu xnagareHTos B pafgax R-400 n R-500, Ho Takxe
ycTaHaB/NNBaKT JONYCTUMblE OTKIOHEHNA OT HOMUHANbLHOrO cocTasa. TepMognHaMuyeckme cBoiicTBa, kak NpaBuno, ns-
MEHSATCA NpW NW3MEHEHUM cocTaBa cmecu. Takum o6pa3om, N06bIe OTKIOHEHUA cocTaBa NojpasymMeBalT U3MeHeHus
TepMoAnHaMuyecknx cBoiicTs. CTeneHb, C KOTOPOI N3MEHeHNs cocTaBa BHOCAT N3MEHEeHUs B CBOCTBA, 3aBNCUT OT:

a) Tuna cucTemsl.

b) UHTepecyloL,ero CBONCTBA, Tak kak Kax/Joe TepMognHaMnyeckoe CBOMNCTBO NO-pa3HOMY 3aBUCUT OT U3MEHEHUSA
cocTaBa CMecHu;

C) pacnonoxeHus TOYKM TEPMOANHAMUNYECKO NOBEPXHOCTH;

d) nepeMeHHbIX, KOTOpble 3aNKCUPOBaHbl NPU U3MEHEHUN COCTaBa.

WHhopmaLua o TOM. kak TepMognHaMnyeckne CBoCTBa M3MEHAOTCA U3-3a U3MEHEHWI B cocTaBe CMecu, ABNS-
eTca BaXHON [N OLEHKN HeonpeAeneHHOCTEW B TeXHMYeCcknx pacuetax. AHanu3, npejcraBieHHbll B HacToAwWweM npu-
NOXEHUN. flaeT HEKYI0 OL,eHKY aHHOTO BAUSHUA. AHaNN3 NpejcTaB/ieH TONbKO 418 CNpaBOYHbIX Leneil; coiicTBa, onpe-
AeNeHHble B HacTosWeM cTaHjapTe, npejcTaB/ieHbl TObKO A1 COCTaBOB, onpegeneHHbix B MCO 817.

CBolicTBa cMecell xnajareHTos, onpejie/sIeHHble B HacTosAWeM cTaHAapTe, BbIYNCAEHbl NPU NOMOLWMN ypaBHEHU
COCTOSIHWA, KOTOPble ABNAITCSA BEPHbIMKU Ha BCEM AMana3oHe cocTaBa, 3TO MO3BOJIMIO0 BbIYNCANTL BAVAHUE OTKTOHEHN
cocTaBa. Ha ocHoBe oTk/OoHeHUli B coctaBe no MCO 817 onpegenexbl fonycTuMble guanasoHbl coctaBa. Ana R410A
[R32/125 (50/50)).Hanpumep. cogepxaHue R32 goskHo BapbuposaTbesi o1 50.5 % macc, o 48.5 % macc., B To BpeMs Kak
cogepxaHune R125 moxeT BapbupoBaTtbca oT 49.5 % macc, go 51.5 % macc. MHOXeCTBEHHOE BblYNCEHNE CBOCTB MOXeT
6bITb BbINMOSIHEHO B 3afaHHON TOYKe MPU pas/INYHbIX cOCTaBax U MakCMMyme 1 onpeAeneHo MakcumasibHOe OTKNOHEeHne
CBOWCTB NpU AONYCTUMOM OTK/IOHEHWUW COCTaBa.

B Tabnuue E.1 npeacTaBneHbl MaKCWMasibHble OTKIOHEHUS B HEKOTOPbIX TEPMOAMHAMUYECKUX CBONCTBax, 06y-
CNOBJIEHHbIE AONYCTUMbIMU OTK/IOHEHUSIMU B COCTaBe, ycTaHOBMEHHbIMM B ICO 817 B Tpex pas/inyHbiX TOUKax, KOTOpble
6bI1M BbIOPaHbl Kak TUMUYHbIE 418 BbIYNC/IEHNA KOHBEKLMOHHOTO OXNaXAeHUs;

- MakcumanbHble OTKIOHEeHUs B utt)le, pHo. blil} n s,igana HacbliweHHbIX XUAKOCTER Npu Temnepatype 25 "C:

- MakcumanbHble oTknoHeHus B Tbulllc, pl)g. g n ONA HacblWeHHbIX XuakocTtelh npu gasnennun 0.1 MMa;

- MakcumasnbHble OTKIOHeHUs B p, h u s ansa ogHoasHoro napanpup =2 MMa n T=90 *C.

Ta6nuya E.1 — MakcuManbHble OTKIOHEHUS BblGpaHHbIX TEPMOLNHAMUYECKNX CBOWCTB, 06YCNOB/IEHHbIE OTKNOHEHUs

Tun cmecwu R404A R407C R410A R507A
MaccoBblli NpoLeHT +1.0
R125: 44' Z0Q R32: 23+2,° R32: 50+0-5 R125: 50
-fo -To -15 -1.0
MaccoBblit NpoLeHT
R143a: 52~t0 R125: 25*2-0 R125; 50+'5 R143a: 50+1°
-ro -To -1,5 -10
MaccoBblit NpoLeHT
R134a: 4*Z° R134a: 52+2,° _ o
-ro -To
HacebllweHHas xuakocts npu 25 "C
wbubble + 1.03% +2.20% 40.06% + 0,07 %
-0.17
+0.31 % +0.52% +0.25 %
APl -°-3206
-0.11
+ 73 Lx/kr + 250 [x/kr +60 + 63 Ix/kr
Box/lkr
-180
+ 0,3 Ix/(kr-K) + 0.9 Ox/(kr-K) + 0,2 [x/(r-K)
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OkoHYaHue Tabnuusl E. 1

Tun cmecun R404A R407C R410A

HacbiweHHas xmakocTe npu gaeneHun 0,1 MMa

1,7 bbbl +0,26 *C +0.56 "C 70.03
-0,01 ¢
Apb +0.33 % +0.44%
Nn34-c
-0.11
+ 330 Ox/KT + 1 060 Aso'kr
+400 OX/KT
-130
+ 1.4 Ax/(krK) + 4.5 Ox/(kr K)

I(kT-K
ay MHIKTK)

MeperpeTbiii nap npu Temnepatype 90 "C u gasneHun 2 MMa

NPyap +0.41 % +2.1 % +12
-0.41%
+ 1 190 [Ax/KT + 3 760 J/kg
fvep +940 Lox/kT
-2820
07p + 3.4 Ox/(kI'K) + 12 x/(kT-K)
n Lox/(kr K)
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+0.002 "C

+0.26 %

+ 100 Ox/kT

+ 0.4 Ax/(kr-K)

+0.33%

+ 640 Ox/KT

+ 2.0 [x/(kT-K)
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MpunoxeHne A
(cnpaBouHOE)

CBefleHNs 0 COOTBETCTBUM CChITOYHbBIX MEXAYHapPO4HbIX CTaHAAPTOB HalLMOHalbHbIM CTaHAapTam
Poccwuiickoli ®epgepaunn (M feicTBYOLW MM B 3TOM KayeCTBe MeXIoCyAapCTBEHHbIM cTaHfapTam)

Ta6nunya A1

O603HaYeHNe CCbIIOUYHOTO CreneHb O603HaveHne 1 HauMeHoBaHWe COOTBETCTBYIOLLEr0 HALMOHANbHOMO
MeXyHapoa4HOro cTaHgapTa COOTBETCTBUSA cTaHgapTa
MCO 817:2005 IoT FOCT ISO 817—2014 «XnapareHTbl. Cuctema o603HavyeHuii» *

‘OTMeHeH. fleiicTByeT I1SO 817:2014. ina cobnogeHns TpeboBaHnin HacTosAWwero ctaHjapTa pekoMeHayeTca uc-
Nnosb30BaTh YKa3aHHbI MEeXrocy4apCTBEHHbI cTaHAapT.

MpumeyvuaHune — BHacToAwen Tabnvue NCNoNb30BaHO Cleaytloliee YCNOBHOe 0603HaYeHUe CTEeNeHn cooT-
BETCTBUSA CTAHAAPTOB:

-OT — naeHTUUHbIEe CTaHJapThl.
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