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Mpeancnosue

1 NOAINOTOBJIEH ®eaepanbHbiM roCy4apCTBEHHbLIM YHUTAPHbIM NpeanpuatuemM «Bcepoccuinckun Ha-
YYHO-UCCNeA0BaTENbCKUI MHCTUTYT CTaHAapTu3auum Matepuanos u texHonorniny (eryrl «BHUM CMT») Ha
OCHOBE COOCTBEHHOIO ayTEHTUYHOrO MEPEeBOAA Ha PYCCKUI SA3bIK YKA3aHHOTO B MYHKTE 4 MEXAYHapOAHOro
cTaHgapra

2 BHECEH TexHun4eckumM KOMUTETOM No cTtangaptusauum TK 60 «Xumuay

3 YTBEPX/JEH 1 BBEOEH B OEVNCTBWE Mpukasom degepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynmupoBaHuio n MeTponorumn ot 24 nwoHa 2015 r. Ne 793-ct

4 Hacroawwmi cTaHgapT MAEHTUYEH MexayHapoaHomy ctaHaapty I1ISO 17584:2005 «CeovictBa xnaga-
reHToB» (ISO 17584:2005 «Refrigerant properties»).

Mpu npyMeHeHun HacToALWEero cTaHaapTa PEKOMEHAYeTCsl UCMOoNb30BaTh BMECTO CCbIFTIOYHOrO Mexay-
HapPOAHOro CTaHgapTa COOTBETCTBYIOLLMIA eMy HaLMOHanbHbIA ctaHgapt Poccurickon degepauuun, ceegeHns
0 KOTOPOM NpUBEAEHbI B AONONHUTENBHOM NpUnoXeHuu JA

5 BBEJIEH BIEPBbIE

lpasuna npumeHeHus Hacmosweao cmaHdapma ycmaHoerneHel 6 TOCT P 1.0-2012 (pa3den 8).
UHpopmayusa 06 uaMeHeHUsX K HacmosauwieMmy cmaHOapmy rnybrnukyemcs e exe200HOM (10 COCMOSHUI Ha
1 aHeaps mekyuiezo 2o00a) UHhOPMaUUOHHOM yKasamerie «HauuoHansHble cmaHd0apmbi», a ouyuarnsHbll
mekem U3MeHeHUL U rnornpasoK — 8 eXXeMEeCSIYHOM UHOPMaUUOHHOM yKa3amerne «HayuoHasbHble cmaH-
Oapmbi». B criyyae nepecmompa (3ameHbl) unu ommeHbl Hacmosuwea20 cmaHfapma coomeememasyiouiee
ysedomneHue 6ydem onybrnukoeaHo 6 briuxxalilueM 8bIyCKe eXXeMeCcsa4H020 UHhOPMayUOHHO20 yKa3amersis
«HauuoHanbHbie cmaHGapmbi». Coomeemcemeyrowas UHghopmMmayusi, yeedomneHue U meKkcmael pasmeujarom-
Cs makxxe 8 UHhopMayUuoHHol cucmeme obujeeo nob3o8aHuss — Ha oguyuansHoMm catime ®edeparnbHo20
aseHmemea o MexHUYeCcKoMy peaynuposaHuio U Mmemporsnoauu e cemu ViHmepHem (www.gost.ru)

© CraHpaptuHdopm, 2015

HacTosilwmin ctTaHaapT He MOXKET ObiTb NMOMHOCTBIO UMK YaCTUHMHO BOCMPOU3BEAEH, TUPAXXMPOBAH U pac-
NPOCTPaHEH B kayecTBe odmLmanbHoOro usgauus 6es paspeluesuss deaepanbHoOro areHTCTea no TeEXHUYECKOo-
MY PETYNMPOBAHUIO N METPONOrn
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BBeneHue

Hacrosawuii ctaHaapt, noarotoBneHHbIN Paboyen rpynnon 7 Mogkomuteta 8 MexayHapoaHOro TeXHK-
yeckoro komutera NCO TK 86 (ISO/TC 86/SC 8/WG 7), ABNSAETCA HOBbIM MEXAYHAPOAHbIM CTaHAAapTOM. OH
CBfi3aH C MeXayHapoaHbiM ctaHgaptom MCO 817 u gononHsaet ero. Llenbio HacToALero ctaHgapra asnseT-
CAl PaCCMOTPEHUE Pa3NUYmii NPU OLEHKE NPOU3BOAUTENBLHOCTH (paboThl), 0OYCNOBMNEHHbIX UCNONB30BAHUEM
pasHbIX CBOWCTB XMafareHToB, YTO CO34aEeT CMOXHOCTU, OCOBEHHO B MEXAYHApOAHON TOproene. B HacTos-
LLMA CTaHAapPT BKIOYEHbI TE TEKYYME CPpeabl M UX CBOWCTBA, MO KOTOPLIM AOCTYMHO AOCTATOYHOE KONUYEeCTBO
JaHHbIX BbICOKOro kayecta. B 1o Bpemsa kak paboyas rpynna onpeaenuna uenecoobpa3HOCTb BKIIOYEHUA
JOMOSHUTENbHLIX TEKYYMX Cpell, TakMx Kak YrneBoAoOpOAbl, U BKIOYEHUS NEPEHOCHbIX CBOWCTB, TAKMX Kak
BA3KOCTb W TEMNMONPOBOAHOCTb, MOAENM AAHHLIX ANS HUX, KaK Oblro onpeaeneHo, HeoCTaTOuHbl B HACTO-
silee BpeMs, YTobbl OHM Obiny BKMIOYEHBI B MEXAYHAPOAHLINA cTaHgapT. Mo aToi npuunHe paboyas rpynna
peLumna noAroToBUTb HACTOALLMIA CTAHAAPT HE TAKUM MOJTHBIM, KAKUM OH AOMMKEH ObITb, HO CBOEBPEMEHHbIM,
a He 3ajepX1BaTh U3JaHWe CTaHAAPTa B OXXUAAHWU AOMOMHUTENbHLIX AaHHbIX. Paboyas rpynna npogomkaer
paboTy No BKIMOYEHMIO JONOSNHUTENbBHbBIX TEKYYUX CPES U AONONHUTENBHBIX CBOWCTB B HACTOSILUMIA CTAHAAPT.
MpeaycmoTpeHo, 4To HacToALMIA cTaHaapT OyaeT noABepraTbCs PerynspHoi NpoBepke U NepecMoTpy.

[na Takoro NpMMEeHeHus, Kak OLeHKa NPOM3BOAUTENBHOCTU OXnaaatoLlero obopyaoBaHus, cornaco-
BaHWe 3Ha4YeHun BCEX CBOMCTB MexJy BCEMU CTOPOHAMU ABMSETCHA Bonee BakHbIM, YEM abCOMNIOTHasA TOY-
HOCTb, HO MPOLLE BCEr0 MOXHO JOCTUTHYTb KOHCEHCYCa, KOrga A40CTynHa UHAOpMauusi BbICOKOTO KayecTea o
CBONCTBAX.

MpuHuMasna 310 BO BHMMAaHMeE, paboyas rpynna B3ana B KQ4eCTBE HayarnbHON TOUKU pe3ynbraTbl Npuno-
xeHusa 18 nporpammbl MexxayHapoaHOro areHTCTBa SHEepreTukn « Tennogusnyeckme CBONCTBA XnagareHToB
00paTHbIX TEMMOBLIX MALLKMH, NPUEMIIEMbIX ANSA OKPYXaLwen cpeabl» [7]. JaHHOE NpunoXeHue COAEPKUT
BCECTOPOHHWE OLEHKWU AOCTYMHbIX YPaBHEHUA COCTOAHMSA U UX PEKOMEHAYEMblE NPEACTaBNeHNUs AN PsaoB
xnagareHtoB R123, R134a, R32, R125 n R143a. K y4yactuio B 4aHHOM npouecce 6b110 npurnaweHo 6onb-
LLOE KOMUYECTBO YY4ACTHMKOB, KXl MOT NPEACTaBUTb AN OLIEHKU ypaBHEHMe CoCTOoAHUA. MNpeacTaBneHus
ana R123, R134a, R32 n R143a, npuHATbie B HACTOALLEM CTaHAapTe, Takue e, Kak U NpeacTaBneHus, pe-
KOMeHayeMble npunoxeHuwem 18 (CoBpeMEHHOE ypaBHEeHUE cocTosHus Anga R125, npuHAToe B HacTOALIEM
cTaHaapte, Kak 6b1no noka3aHo, ABnserTcs 6onee TOYHbIM, YEM NPEXHUE NPEACTABNEHNUsI, PEKOMEHAO0BAHHbIE
npunoxexsmem 18).

MpocToe cpaBHEHME mMoAaEnel CMeCcel, ONMCaHHbIX B Npunoxernun 18, obneryaet pacnpocrpaHeHue u
NPUHATHE NOAX0AA MOAENMPOBAHMSA HOBOW CMECU. 3Ta MOZENb OCHOBLIBAETCA HA dHeprum MenbMronbLa AnNA
KaXkgoro M3 KOMNOHEHTOB CMECM, 3TOT e MOAX0A MCNonb3yloT B 6a3e AaHHbIX cBoWcTB xnaaareHToB NIST
REFPRORP [5] u B paclumpeHHol Tabnuue CBOMCTB, onybnukoBaHHOW ANOHCKUM O6LLECTBOM UHXEHEPOB NO
OXNaXAEHMIO U KOHAULMOHUPOBAHUIO Bo3ayxa [12]. Mogenb Jlemmona u AkoGceHa (npumeHeHHasa B Gase
AaHHbix REFPROP) npowie yem mogens TunbHepa-Pota u ap [12], B TOM, 4TO OHa u3beraet TPOWHbLIX yCIOBUMN
B3aumoaencTeui, Tpebyembix B Mogenu TunbHepa-Pora, o6ecneunBan NnpakTM4eCku TaKoe e BOCNpou3sBe-
AeHue 3KCNEePUMEHTAarbHbIX AAHHLIX. [10 3TOW MpUUYMHE, TaK e Kak U NO NPUYMHE LUMPOKOTO NMPUMEHEHUA
REFPROP, ans cBOIiCTB cMeceii, onpefieneHHbIX B HACTOSALLEM CTaHAapTe, Obina NpuHsiTa 3a OCHOBY MOAENb
Jlemmona n AkobceHa.

OnHUM CyLLIECTBEHHbLIM HEOCTaTKOM NMPEeACTaBEeHUI, NPUHATLIX 34eCb, ABASIETCA UX CNOXHOCTb. Yuu-
TbiBasi 3TO, HACTOSAILLUMIA CTaHAAPT NO3BONSET «ankTepHaTMBHOE NpuMeHeHney. Moa «ansTepHaTMBHLIM Npu-
MEeHeHueM» noApa3ymMeBaloT BO3MOXHOCTb UCMONb30BaHUS YNPOLLUEHHbLIX YPABHEHUI COCTOSIHUSA, KOTOPble
MOryT ObITb NPUMEHUMBI B OFPAHMYEHHOM UHTEpPBAane AManasoHOB YCIOBUIA, UMW NPUMEHEHME NMPOCTON KOp-
pensuum OTAENbHbLIX CBOWCTB (HanpuMmep, BbiPaXXeHUs ANs AABNEHUS NapOB UMK SHTAMNbMMU HACLILLEHHOTO
napa). Hacrosilumit ctaHgapt He orpaHMumnBaeT (popMy Takoro anbTePHATUBHOIO NPUMEHEHUS!, HO OH Npeab-
aBnsAeT TpeboBaHus B BUAE NpueMneMbIX AONYCKOB (OTKMOHEHWUW OT 3HAYEHWN, yKa3aHHbIX B CTaHaapTte),
npuBEAEHHbIE B NPUNTOXXEHUU A, KOTOPbIM JOIMKHO COOTBETCTBOBATHL anbTEPHATUBHOE NPUMEHEHUE.

Bonpoc npuemMneMbix OTKIOHEHWUW ANSA ansTePHATMBHOTO NMPUMEHEHUSI Bbi3Ban OonblLue BCEro Auc-
Kyccuii B paboyeit rpynne. Hekotopble npeacraButenu paboyen rpynmnbl CYUTANMU, YTO OTKNOHEHUS AOIDKHbI
ObITb 4OCTATOMHO GONbLUMMM, YTOObI OXBATUTL KAk MOXHO OOnbLUe NpUMEHsieMbIX NpeacTaBneHuin. Jpyrue
npeacTaBUTENM CYMTAmNM, YTO 3TO HE COOTBETCTBYET LIENW HACTOSAILLEro CTaHAapTa, KOTopas 3aknio4aeTcs B
rapMOHM3aLMM 3HA4YEHUNW CBOWCTB, MPUMEHSIEMbIX B MPOMBILUMEHHOCTU. KOHUEenuus ansrepHaTMBHOIO Npu-
MEHEHUSA C YCTAHOBIMEHHbIMU NPUEMIIEMbIMU OTKITOHEHUSIMU HE AOMKHA CTaTh 0A00pEHMEeM UCNONb30BaHMUS
KHENPaBUMbHbIX» JaHHbIX, & AOIMKHA AONYCTUTb BO3MOXHOCTb ANS MPOCTbIX, CNELMMUIHBIX AN Pa3NUYHbIX
NPUMEHEHUI YpPaBHEHUI, KOTOpbIE COMMAacoBbIBANMCHL Obl CO CBOWCTBaMM, ONpeAeneHHbIMU B HACTOSILLEM
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cTaHgapte. B utore Gbinn BbIOpaHbl JOCTATOMHO CTPOrne OTKNOoHeHus. OnbIT U pekoMeHgauum Esponenckoii
accoumauuu NpousBoaMTENEN X0N0AUMLHOIO KOMNpeccuoHHoro obopyaosaHusa (ASERCOM) umenu 3Hauu-
TenbHOe BNUsAHUE. OHKU UMENM ONbIT C YNPOLLEHHbIMWU YPaBHEHUSIMU CBOMCTB, KOTOpPbIE COOTBETCTBOBAmNMU U
XOPOLLO COrMacoBbIBANNCH C NOAOOHbLIMU YPABHEHUSAMU, PEKOMEHAOBAHHLIMU B HACTOSILLEM cTaHaapTe. OHu
peKoOMEeHA0Banm CTporue OTKMOHEHNS.

[aHHble OTKMOHEHUs He o0si3aTernbHO 0BYCnaBMMBAIOT OTCYTCTBME HEOBXOAMMOCTU MCXOAHbIX JKCMe-
PVUMEHTAarmbHbIX AAHHbIX WU YPABHEHUI COCTOAHMS AMNA COOTBETCTBUA AaHHbIM. [puemMnemsle OTKNOHEeHS,
onpeaeneHHble B NpunoxeHun A, Obinu BbiOpaHsl, YTOObI B UTOTE 1aBaTb «Pa3yMHbIE» KOMUYECTBEHHbIE OT-
NM4Yns B pacyeTax, BbIMOSIHEHHbIX UCXOAA U3 JaHHLIX CBOWCTB, HANPUMEP AN uukna 3MEKTUBHOCTM UK
ANA CTeneHn komnpeccun. Hanpumep, 4ONYCTUMbIE OTKNOHEHUSA, ONPeaeneHHble B NPUNOXEHUN A, NPUBOAAT
K oBLeMy OTKNOHEHUIO npuMepHo 2,5 % B adpdeKkTUBHOCTM AnA paboTbl MAeanbHOro LMKNa OXnaxkaeHus
Mexay Temnepartypon ucnapeHusi MmuHyc 15 °C n temneparypoii koHaerncauyuu nnoc 30 °C. [ina cpaBHeHus
MeXayHapoaHbln ctaHgapt NCO 817 onpeaensier, YTo NepBUYHBIN BanaHC 3Hepruun A UCTbITaHUIA KOMNpec-
copa cornacyertcsi ¢ AaHHbIMK MOTOKA C TOYHOCTbLIO 4 %.

OTKNOHEHWSA ABMATCA OTHOCUTENBHBIMK (T. €. NIC UNU MUHYC 1 %) ANSt HEKOTOPLIX CBOIWCTB M abCco-
TIOTHBIMU ANSA APYrMX CBOWCTB (HanpumMep, nioc UNM MUHYC NOCTOSIHHOE 3Ha4YeHue aHTanbnuu). CBOWCTRA,
TaKue Kak SHTanbMWA U QHTPOMUSA, KOTOPbIE MOTYT ObITh OTpULIATENbLHLIMKU, TPEDYIOT aBCONIOTHLIX AONYCTM-
MbIX OTKMOHEHW; noboe npuemneMoe usMeHeHme B npoueHTax OyaeT CrMLIKOM CTPOTUM MpU 3HAYEHUSX,
Gnn3KkMX K Hynto. MpueMnemble OTKNOHEHWUA ANSA SHTAaNbMUM U SHTPONUU MacLITabupoBaHbl NPU MOMOLLM SH-
Tanbnuu U SHTPOMUM MCNapeHnsa Ans Kaxaoro xnagareHta. MacuwrabuposaHue BO3HUKAET M3 aHanm3a uukna,
KOTOPbIA BbISIBUI1, YTO MOCTOSIHHbLIE AOMYCKN SIBMSIIOTCA NPUYUHONM OONbLUIOrO OTNMYMA B YYBCTBUTENLHOCTU
3O heKTUBHOCTU LMKIA, 3aBUCALLEN OT SHTANbMNUMU U SHTPONUM ncnapenus. Npu nomoLm macwrabupoBaHus
NPUEMNEMbIX OTKITOHEHWUIA 3HAYEHUI I UCNapeHus pa3peLuatoT 60nbLIMe OTKIIOHEHUS AN TEKYYMX cpefll C Bbl-
COKOW TENOTO ucnapeHus, Takux Kak ammmnax.

OTKNOHEHUA NPUMEHSIIOT K UHAUBUAYATbHLIM TEPMOAUHAMUYECKMM COCTOSAHUAM. [pu aHanu3e uukna v
060pya0BaHUst BAXKHbI OTNIMYMS B SHTANLMUK W/UMKU SHTPOMUU MEXAY ABYMS COCTOSAHMSAMU. OQHAKO He npea-
CTaBMNAETCS BO3MOXHbIM MPOCTbIM NYTEM ONpEeAenuTb NPUeMnemble OTKNOHEHUSA, OCHOBaHHbIE Ha nape Co-
CTOSIHUIA, U3-3a BOMbLLLOrO KONMYECTBA MHTEPECYIOLMX HAC BO3MOXHbIX Nap.

3HaveHus C, n C, (3Ha4YeHna TeNNOEMKOCTU NP NOCTOSHHOM 0GbLEME 1 NPU NOCTOAHHOM AaBreHUH
COOTBETCTBEHHO) NPUONMXAITCA K G€CKOHEYHOCTU B KPUTUYECKOM TOUKE, HO AE€WCTBUTENbHbIE 3HAYEHUS, KO-
TOpPbIe MOTYT ObITh MONYYEHbl MPU MOMOLLM YPABHEHUSI COCTOSIHUIA, SIBASIOTCS OONMbLUIMMK YUCTIAMU U MOTYT
BapbMpPOBAaTLCS OT KOMMbIOTEPA K KOMNbIOTEPY n3-3a oLUMOOK OKpyrneHus B pacyerax. B coorBercrBum ¢ Te-
OpMEN KPUTUYECKON 0BracTh CKOPOCTb 3BYKA B KPUTUYECKOIW TOUKE PaBHA HyMIO; BCE TPAAULIMOHHBIE YpaBHe-
HUS COCTOSIHUSA (BKIMOYAs YpaBHEHUA COCTOAHUA B HACTOSILLEM CTaHAApTe), OHAKO, HE BOCNPOU3BOAST 3TO
nosezeHne. BMeCTo Toro YToObl MEPEHUCnUTL 3HAYEHUS, KOTOPbIE HE CXOAATCA C TEOPUER UMK C ONpeaEneH-
HbIMW YPaBHEHUAMWU COCTOSAHUSA, AaHHbIE TOYKN HE BKIIOUYEHbI B HACTOSILLMIA CTaHAapT.

3HayeHne rasoBoi NOCTOAHHON R BapbMPYyeTCA B 3aBUCUMOCTM OT KOHKPETHOW TeKydel cpeabl. Takum
>xe 00pasom BapbUPYyeTCs U KONMYECTBO 3HAYaLWMX uudp, NpeacTaBneHHbIX AN MONEKynsipHbIX Macc M. 3Ha-
yeHusa ana R u M B3aTbl U3 U3HAYANBHOMO YPaBHEHUS COCTOSIHUS B COOTBETCTBUM C HAYYHbIMU UCTOUHUKAMMU.
31U 3Ha4YeHus Bbinu B3ATbI, YTOOLI 06ECMNEYNTH COOTBETCTBUE C OPUTMHANBHBIMU UCTOUMHUKAMU. Pa3nuyHblie
3HaueHNst R OTNMYAIOTCA MeHbLUe YeM Ha 5%10° (paBHO3HAYHO YacTU HA MUNNUOH, NpeHebpeXMMo Manoe
3HaYeHne) OT NPUHATOrO B HacTosALLEee Bpems 3HaveHus 8,314472 [hx/monb-K n npuBOAAT K TAKUM >KE MaribiM
pas3nuuusiM B cBorcTBax. CocTaBbl CMecen xnagareHToB (paabl R400 n R500) ycTaHOBNEHbI B €AMHULIAX MAC-
Cbl, HO YPABHEHUS COCTOSIHUA AaHbl HA OCHOBE Monei. MacCoBbIl COCTaB Obin NepeBeAeH B 9KBUBANEHTHBLIN
MOMAPHBIN 1 NpUBEAEH B pasaene 5; 60nbLIoe KONMYECTBO 3HaYaLLmx LM p NpMBeaEHO ANsi COOTBETCTBUSA C
Tabnuuamu «NPOBEPOYHBIX 3HAYEHUIN», NPUBEAEHHbIMU B NPUNOXEHUN D.

MexayHapoaHblin cTaHaapT OyaeT noasepraTbCa perynsipHoii Nposepke U GyLeT NpoBEPSATLCA KaXable
nate net (oM. pasgen 5). Jliobas cTopoHa, 3auMHTEepecoBaHHas B TOM, YTOObI BKMIOYUTb B HACTOALLMIA CTaH-
JapT AONONMHUTENbHbIN XMagareHT UMM NepecMOTPeTb XNaaareHTbl, pacCMaTpUBaeMble B HACTOSILLEM CTaH-
Japte, AOMKHA OTNPaBUTb 3anpoc B CekpeTapuar TexHuyeckoro kommutera MCO TK 86.
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HAUMOHANBbHBIN CTAHAOAPT POCCUNCKON PEAEPALUUMN

CBOWUCTBA XJNIAJAFEHTOB

Refrigerant properties

Darta BBegeHus — 2016—01—01

1 ObnacTtb NpUMMeHeHus

Hacroawmin ctaHpapT onpeaenser tennodusnyeckme CBONCTBA HECKOMBbKUX LUMPOKO UCMONb3yeMbIX
XIagareHToB M CMeCei XnaaareHTos.

HacToawwmin ctangapt npumeHum K xnagareHtam R12, R22, R32, R123, R125, R134a, R143a, R152a,
R717 (ammunak) n R744 (auokema yrnepoga) n cmecam xnagareHtos R404A, R407C, R410A u R507A. Bknio-
YeHbl CnegyoLme CBOWCTBA: NIIOTHOCTb, AABNEHUE, BHYTPEHHAS SHEPIUs, BHTANbNUA, SHTPONUA, TENNOEM-
KOCTb NP1 NOCTOSAHHOM A aBfieHWUM, TENNOEMKOCTb NPKU NOCTOSHHOM 00beMe, CKOPOCTb 3BYKa U KOI(OPULIMEHT
Ibxoynsa-ToMcoHa kak B 04HOa3HOM COCTOSIHUM, TaK M Ha rpaHULE HaCbILEHUS XuakocTu/napa. Yucnosoe
0003Ha4YeHne xnagareHToB — B cOOTBETCTBUMU ¢ MICO 817.

2 HopmaTuBHbIE CCLINKN

B HacToALLEM CTaHAapTe MCMOMb30BaHA HOPMATUBHASA CCbINKA HA CEAYIOLLMI MEXAYHAPOHbIA CTAHAAPT :
NCO 817 XnapareHtbl. OB03HayeHue u knaccudukauyusa no 6esonacHoctu (ISO 817, Refrigerants —
Designation and safety classification)

3 TepMUHbI 1 onpeaeneHns

B HacTosLeM cTaHgapTe NPUMEHEHbI cneayoLwmne TEPMUHBI C COOTBETCTBYIOLLMMU ONPEAENEHUsIMU:
3.1 anroputm (algorithm): Mpoueaypa BbIYMCNEHNSA CBOWCTB XnagareHta.

MpuMeyaHue—AnropuTM Haubonee YacTo NpefcTaBnAeT co60i KOMMNBIOTEPHYIO NMporpaMMy. Afroputm Mo-
KET TakKe COCTOSATL U3 0AHOIN U Gonee Koppensumii OgHOro CBoiCTBa, Kak gonyckaeTcs B 4.4.

3.2 cmech (blend): Cmeck aByX unun 6onee XMMUUYECKUX COEANHEHUMN.
3.3 kpuTnueckana Touka (critical point): CocrosiHue, Npu KOTOPOM CBOMCTBA HACHILLEHHOMW XXUIKOCTU U
CBOWCTBA HACbILLEHHOIO napa CTaHOBATCA 3KBUBASIEHTHLIMMU.

Il puMedaHune — Mo pas3fenbHOCTU XXUAKOCTb U Nap He CYLIEeCTBYHOT Bhbilie TeMnepartypbl KpVITVNeCKOVI TOYKHU
ANS YNCTON XKNAKOCTH. l'lpanu'leee ncnonb3oBaTbk TEPMUH «KPUTUYECKaAdA TOYKa ANA rasa-KMaKoCcTu», YeM TEpMUH «Kpu-
TUYeCKanA To4Ka».

3.4 ypaBHeHue cocTosiHUA (equation of state): Maremaruyeckoe ypaBHeHue, KOTOPOe ABMSAETCA NOr-
HbIM U TEPMOAMHAMUYECKN COTMacoOBaHHbIM NPEACTaBNEHNEM TEPMOAUHAMUYECKUX CBOWCTB TEKYYEl Cpeabl .

* [ns AaTMpOBaHHbLIX CChLIMOK UCMONbL3YIOT TONMBKO YKasaHHOe U3faHue cTaHaapTa. B cnyyae HefaTMpoBaHHbLIX
CCLINIOK — nocriegHee nsgaHve CTaHhapTa, BKITloYasi BCe U3SMEHEHNA U NONPaBKH.

M3paHue opuumnanbHoe
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MpunMeyaHune—YpaBHeHNe COCTOAHUS Hanbonee YacTo NPeACcTaBeHO Kak 3aBUCUMOCTb AaB/IEHUS UK SHEP-
rn lenbMronbLia OT TeMnepaTypbl, INOTHOCTU U (NS CMecn) cocTasa. [pyrue TepMoguHaMUYeckne cBoiCTBa NOMy4eHb
JYepes UHTerpupoBaHue unu auddepeHumpoBaHne ypasHEHUN COCTOAHUS.

3.5 Texyuasn cpepa, xnaaareHT (fluid, refrigerant): Bewecrso, cywecrsyiowee B XMAKOW U/MnKn rasoo-
OpasHoi cTagusx, CNoNb3yeMoe ANA NepeHoca TennoThl B XONOANSbHLIX CUCTEMAX.

MpumedaHue— Tekydasa cpeaa nornowaeT TENNOTY NPU HU3KON TemnepaType U HU3KOM faBfneHuu, 3atem
BbicBObOXAAET Tennoty npu 6onee BLICOKOM TemnepaTtype u 6Gonee BLICOKOM AaBNEHUM, Kak npasuno, ¢ NnepexoaoM B
Apyroe ¢a3oBoe COCTOSIHUE.

3.6 cocTosiHMe HacbIWeHnA xuakoctTu-napa (liquid-vapour saturation): CoctosiHue, npu KOTOPOM XKUA-
Kas u rasoobpasnas dasbl TEKy4ei cpeabl HAXOAATCA B TEPMOANHAMUYECKOM PaBHOBECUM APYT C APYFOM Npu
ofLmx TeMneparype u AaBNeHUU.

MpuMeyaHUe—TaKkne COCTOSHUA CYLLECTBYIOT OT TPOAHON TOUKA 40O KPUTUUECKON TOMKU.

3.7 nepeHocHble cBoWcTBa (transport properties): BA3koCTb, TenNONPoOBOAHOCTL U KO3hPULMEHT
aAnddysun.

3.8 tTepmoguHamMuueckue ceomnctea (thermodynamic properties): MnotHocTb, AaBneHne, NeTy4ecTb,
BHYTPEHHSIA SHEPIUsl, SHTanNbNus, 3HTponusA, aHeprus Mo6ca u sHeprua Menbmronbua, TENO0EMKOCTb, CKO-
poCTb 3BykKa U k0oadduumeHT [royns-ToMNCoHa Kak B 0AHOA3HOM COCTOSIHMM, TaK U HA rpaHUUEe Hacbiule-
HUA XNgKoCTu-napa.

3.9 rennodusnyeckune ceonctTra (thermophysical properties): Bce TepmoanHaMmyeckne, NEpeHOCHbIE
W Apyrue pasnu4yHble CBOMCTBA.

3.10 TpowHas Touka (triple point): Cocrosinue, npu KOTOPOM TBEpAAs, XuAKas U razoodpasHasn ¢assl
BeLljecTBa HaxoaAarcqd B TepMmoagnHaMU4eCKkoOM paBHOBECUN.

4 BbluncneHme CBOMCTB XJ1afareHToB

4.1 OOwWwKMe NonoxXeHus

HacToawuin ctangapt onpeaensieT CBOWCTBA XNafareHToB, NEPEYUCNeHHbIX B pasgene 1. 3HavyeHuna
[aHHbIX CBOICTB SIBMSIOTCA Pe3ynbTaTom 9KCnepUMEHTanbHbIX u3MepeHunin. OaHako He BCeraa BO3MOXHO He-
NOCPEACTBEHHO NMPUMEHSATEL IKCNEPUMEHTANbHBIE AAHHLIE; OHU MOTYT ObiTb HE U3BECTHLI AN HEOOX0AUMbBIX
YCNOBWI, N HEKOTOPbIe CBOMNCTBA, TakWe KaKk 3HTPONUS, He MOTYT ObITb U3MEepPEeHbl HeNOCPEACTBEHHO. TeM He
MeHee 06blMHOEe 0hopMNEeHne AaHHbIX B BUAE Tabnuy, aAaxe ANA CBOMCTB, KOTOPLIE U3MEPAIOTCA HeENnocpea-
CTBEHHO, Hey106HO ANs COBPEMEHHOI0 MHXEHEPHOro NnpumeHeHus. Takum obpa3oM, 4ToObl NPeaoCcTaBuTb
BO3MOXHOCTb BbIYUCIIEHUA 3HAYEHUI CBOINCTB NPU ONpeaeneHHOM TePMOAUHAMUYECKOM COCTOHUU, HEOOXO-
AWMbI METOALI KOPPENALUN AAHHbIX.

3HaueHus CBOWCTB, NPUBEAEHHBbIE B HACTOSALUEM CTaHAAPTE, pacCHUTaHbl U3 ONpeaeneHHbIX ypaBHe-
HWIA COCTOSIHNS, XOTS1 AONYCKAIOT U anbTepHATUBHbIE anropuTMbl. OCHOBHOW 4acCTbiO HACTOALLETO CTaHaapTa
ABNAIOTCA CBOCTBA camu No cebe, a ypaBHEHUSA COCTOAHUS ABNAOTCS yAOOHBIM CNOocoboM NpeacTaBnAaTb U
BOCMPOW3BOAUTb 3HAYEHUA CBOWCTB. 3Ha4eHus, NnpuBeaeHHble B Tabnuuax HaCTOALWEro craHgapra, Takum
06pa3om, NpeCcTaBnsIOT TONbKO PAA 3HAYEHUN, ONPEAENEeHHbIX B HACTOALLEM CTaHAAPTe; NONHbIN ANana3oH
YCMOBUIA AaH AN K&XA0ro xnaaareHta B pasgene 5. YpaBHeHUe COCTOAHUSA — 3TO MaTeMaTu4eckoe ypasHe-
HWe, KOTOpoe SABMNSIETCA NOMHBIM U TEPMOANHAMUYECKU COTNIAaCOBaHHLIM NPEeACTaBIEHUEM TEpMOAUHAMUYE-
CKMX CBOWMCTB TeKyumx cpeq. [laHHble ypaBHeHUs Obinu BbIOpaHbl HA OCHOBE CREAYIOWMX KPUTEPUEB:

a) TOYHOCTb BOCMPON3BEAEHUA AOCTYNHBIX 3KCNEPUMEHTANbHBIX AAHHbIX;

b) NPUMEHUMOCTL B LLMPOKOM AuanasoHe TeMmneparyp, 4aBAEHNA U NNOTHOCTEN;

C) NpaBunbHOE NOBEAEHUE NPU IKCTPaANONALUM 3a NPeAernbl IKCNEPUMEHTASNbHBIX AAHHLIX;

d) npeanoyTeHne NONHOCTLIO 3aA0KYMEHTUPOBAHHBLIM M ONYONMKOBAHHLIM NPEACTaBNEHUAM.

4.2 YpaBHeHUS1 COCTOAHUA ANA OAHOKOMNOHEHTHLIX XNnagareHTos

YpaBHEHUS COCTOSAHUA ANA OAHOKOMMOHEHTHbIX XIIaAareHTOB MOTYT Bbipa)kaTb NPUBEAEHHYIO MONSp-
HYI0 3Hepruio enbmronbLa A Kak PyHKUMIO OT TeMnepaTypbl U NAOTHOCTU. YPaBHEHUE COCTOUT U3 OTAENbHbIX
COCTaBJSAOLMX, BbITEKAIOWMX U3 NOBEAEHUA UAeanbHOro rasa (HWwkHui uHaekc id) u Bknaga «ocrarka» umnm
«peanbHOW TeKyuen cpeabl» (HUXHUI UHAEKC r), KaK NPUBEAEHO B crieayiowlen hopmyne

A
¢=ﬁ=¢id+¢r, M
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rae R — ra3oBasi NOCTOSAHHAS.

YpaBHEHUA Takol hopmbl MOTYT GbiTh 3anUCaHbl B MOMSIPHLIX €AUHULIAX UK B eAnHULax Maccesl. Ans
nocrenoBaTenbHOro NPeACTaBNEHUs B HACTOALLEM CTaHAapTe YPaBHEHUS COCTOSAHNS U3Ha4anbHo Obinu ony-
6nMkoBaHbl B €4UHMLAX MACcChl U 3aTeM NepeBeaeHbl B MOMSPHbIE eauHuLbl. Bknaa «octarka» unu «peanb-
HOW TeKy4ei Cpeabl» OnNucaH B ypaBHEHUU

0r = X Njt'ed% exp [_O‘k (3—ex ) ]exp [—Bk(T =)™ ] , @
k

rae N, — 4nucnoBble KO3MPULMEHTLI, BBEAEHHbIE C LIENbIO COOTBETCTBUS 3KCNEPUMEHTANbHbBIM JaHHbIM,;

T — BespasmepHas TemnepaTtypHasi nepemeHHas 7'/T,
roe T' — npuvBeAeHHbIN napameTp, KOTOPbI YaCTO 9KBUBANEHTEH KPUTUYECKOMY NapameTpy;

8 — GespasamepHasi nepeMeHHasi NNOTHOCTU p/p',
rae p' — npUBEAEHHBIN NapaMeTp, KOTOPbIA YaCcTO IKBUBANEHTEH KPUTUHECKOMY napamMeTpy;

Oy, By € M ¥, — NapameTpbl ONTUMU3ALMK ANA KOHKPETHON TEKydYen Cpedbl Unn rpynn TeKy4nx cpea

npW NOMOLLM anropuTMa, HaunHaLero ¢ 6osbLIOro KonM4yecTsa NnapaMeTpoB, v Npu
MOMOLLM NpOLIECCa HENUHEWHON NOATOHKMK;
te di [, M M, — nokasatenu CTeneHu Ans ONTMMU3aLMM ANS KOHKPETHOW TEKyyen cpefbl unu rpynn
TEKy4ux cpe npy NOMOLLM anropuTMa, Ha4YMHaKLWEero ¢ 60nbLIOrO KONUYecTBa napa-
METPOB, UMK NPU NOMOLLUM NpoLecca HENMMHENHOW NOATOHKH.
Bknag uaeanbHOro ra3a Moxet ObiTb NpeACTaBNeH OAHUM U3 HECKONbKMX cnocoboB. OAHO M3 NpeacTas-
NEeHWi, OCHOBaHHOE Ha TEMMOEMKOCTU MAeanbHOro rasa, NPeacTaBneHO B YPABHEHUU

Pref  Sret RTp 147 1.7 Cp id
.y = ret _Sref 44 +—— [ CLigdT——[. —P¥4T 3
%=RT R Pref RTJTM pid RJT,ef T @)

rae h,o — NpOW3BONbLHOE UCXOAHOE 3HAYEHWE SHTamnbMMM ANA MAEanbHOro rasa B MCXOAHOM COCTOSIHUM,
onpegeneHHom T.¢

S;of — MPOU3BONBHOE MCXOAHOE SHAYEHWE SHTPONUM AN MAEarbHOro ra3a B UCXOAHOM COCTOsIHUM, Onpe-
AENneHHOM T ¢ 1 P, ¢.

B HacTosiLLeM CcTaHaapTe A WS¢ BbIGpaHbl ANs BbIBEAEHUS UCXOAHOTO COCTOSIHUA NPU SHTaNbLNNUM,
paBHon 200 k[pr/kr, u aHTponuu, pasHomn 1 kHk/(kr-K), AN HacbILLEHHON Tekyyei cpeabl npu 0°C. Takue 3Ha-
YEHURA Npo¢ NS¢ CNYXKAT TOMBKO ANA CNPABKU; JAONYCTUMbI PASNNYHBIE 3HAYEHUA, OTBEYAIOLME Pa3NNYHBLIM
YCIOBUAM UCXOAHOIO COCTOAHMSA.

TennoeMKoCTb B COCTOSIHUM UAEanbHOro rasa Cp‘id MOXeET ObITb NpeacTaBneHa kak yHKUUA oT Temne-
paTtypbl B 00Leli dhopMe, COCTOALLEN M3 OTAENbHBIX CMaraeMblX NOTMHOMUANbHOMO (3IMMUPUYECKOTO) N IKC-
MOHEHLManLHOro (TEOPETUYECKOr0) YNIEHOB, KaK NPUBEAEHO B YPaBHEHUH

C.. 2
L‘d=co+20krfk +ZakLp(u“) , @
R K % [exp(u)-1F
u =2 ®)

roe T

Cy» 8y» by M £ — uncnosble KOIMPULMEHTbI U NOKASATENM CTENEHU, COOTBETCTBYIOLLME SKCMEPUMEHTANbHBIM
ZJaHHbIM UIU NOMYYEHHBIE NPYU MOMOLLM TEOPETUYECKUX PACHETOB.
Bropoe npeacrasneHune Bknaga MaeansHoro rasa 4aHo HENOCPEACTBEHHO U3 ypaBHeHus Ans ceoboa-
HOW @Heprumn MenbmronbLa, Kak nokasaHo B ypaBHEHUM

g = 0y +dpT+IN&+d3InT+ Y djt + 3 &y In[1-exp(~thy )] ®)
K K
rae dy u d, — nofoBpaHbl, 4TOGbI AaBaTh Xenaemble 3HaUEHUA UCXO[HOTO COCTOSIHUSA AMs SHTASLMNN U SH-
Tponuu;

d3, i, 8y Ay W £ — ApYre IMNMPUYECKNe U TEOPETUMECKNE NAaPaMeTpsl.
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YpaBHeHue (6) PyHKLMOHANbHO 3KBUBANEHTHO ypaBHeHuAM (3) — (5), u Bknaj uaeansHoro rasa B ¢op-
My ypaBHeHus (6) MOXeT ObiTb NpeobpasoBaH K hopMe TennoemMKoCTH, Kak NoKa3aHo B ypaBHEHUU

Cpid (T')tk u? exp(uy )
=ds+1=-Y d b (4, -V = | +Q a——"=, @
R : % kit =) T % k[exp(uk)—1]2

AT
y =T ®)
roe T
YpaBHeHWe COCTOSIHUA A5 ONPEAENEHHON TeKyYel Cpebl MOXKET Taloke BKMIOYaTh CrieLManbHbIe Yne-

Hbl, He0BX0AUMbIE AN NpefCTaBreHNs NnoBeaeHUs BONU3U KPUTUYECKOW TOUKKU. TakMe YneHbl BbipaXkaloT B
dopme ypaBHEHUA

Gerit = %NkaAbk\P , 9)

e a=02+8[6-" (10)
(28,

e 0=(1-0+A[(3-17] " ; (1)

Y= exp[—Ck (5-1)2 - Dk(’t—1)2] _ (12)

YpaBHeHue (9) 106aBNAIOT K 06bIYHLIM YneHam B ypaBHenuu (1). Ny, A,, B,, C,, D,, o, n B, siBnsorca
napaMeTpamu Ans NOArOHKW K AaHHbIM. B HAcTOAWEM cTaHAapTe TOMbKO YpaBHEHME COCTOSAHMA Ana R744
(avokeug yrnepoaa) BKIIOYAET AAHHBINA YNEH KpUTu4eckoi obnacru.

B apyrux cnyyasx ypaBHEHUE COCTOSIHUSI MOXET BblpaxaTb AaBNEHME KaK ABHYIO (PYHKUUIO OT TeMne-
paTypbl U MONAPHON NNOTHOCTU. OfHA M3 Takux POPM — 3TO MOAUDULMPOBAHHOE ypaBHEHUE COCTOAHUSA
BeHeaukra-Be66a-PybuHa (MBWR), npuBeaeHHOE K ypaBHEHWNIO

9 15
p=Y apk+ exp(-p? / piit) Y, a7, (13)
k=1 k=10

rae a, SBNAETCA (PYHKUMEN OT TeMnepaTtypsl, MONy4aemoi M3 32 noacTpamBaembIX NapaMeTPoB, MOArOHs-
eMbIX K 3KCMepuMeHTanbHbIM AaHHbIM. [N NOMHOr0 ONUCaHUs TEPMOAMHAMMYECKMX CBOWCTB ypaBHEHUe
MBWR KOMOUHUPYETCA C BblpaXXeHNEM TENNOEMKOCTU ANA uaeanbHOro rasa, Takum Kak ypasHeHnus (4) u (5).

B Hacrosiwem craHgapre Ans nocnegoBarenbHOro NPeAcTaBneHns YpaBHEHUS] COCTOSIHUS, BbIPaXKeH-
Hble Yepes3 gaBneHue, Takme Kak ypasHeHue (13), TpaHcopmupytoT B hopmy aHeprum Menbmronsya. [laene-
HUE CBSI3AaHO C 9Hepruen MenbMronbLa ¢ NOMOLLBIO TEPMOAUHAMUYECKOTO TOXAECTBA

__(9A
),

Takum o6pasom, sHeprust FenbMronbLa MOXeT ObiTb OLEHEHA Yepe3 LaBMNEHUE UHTErPUPOBAHUEM MO
06GbeMy C UCMONb30BaHUEM CNEAYIOLLETO YPaBHEHUS

ATp) . _ (P
T0)_, - \-/[(RT p)dV. (15)

YpaBHeHue (15) 3ateM kOMOUMHMPYETCSA C BKNAZAOM UAEanbHOro ra3a, NpeacTaBneHHbIM YPAaBHEHUSAMM
(3) n (5), 4TOGLI NONYYUTL NOSIHOE ONUCAHUE TEPMOANHAMUYECKUX CBOWCTB. B TakOM BMAE ypaBHEHUE COCTO-
AHUA B HACTOSLLEM CTaHaapTe npeacrasneHo anA R123 u R152a.
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YpaBHEHUE COCTOSIHUA TENNOEMKOCTU ANA MALANbHOIO ra3a MOXET ObiTb TakKe BbIPAXKEHO B APYrUx
dropmax, Ho hopMmbI, NpeacTaBneHHble ypaBHeHusiMu ot (1) Ao (15) oxeaTbIBaIOT BCE, HA YTO pacCNpOCTPaHs-
€TCA HaCTosILUMI CTaHAapT.

MeToabl ANA BbIMUCNEHUA TEPMOAUHAMUYECKMX CBOIMCTB YMCTbIX X1aAareHTOB U3 YpaBHEHUS COCTOS-
HWUSA NPUBEAEHbI B NPUIoXeHun B.

4.3 YpaBHeHue COCTOSIHUA OnA cMecen

TepMOoAUHAMUYECKUE CBOICTBA CMECEN BLIMUCAIOT C NPUMEHEHWEM MPaBUIT CMELUMBAHUA SHEPTUM
lenbmronbLia KOMMOHEHTOB CMECH U OTAENbHON YHKLMK cMecn. MpuseaeHHas aHeprus MensMronbua cmecu
ABNAETCA CyMMON BKNafo0B COCTaBNAIOLWEN MAeanbHOro ra3a u 0CTaTtouHbIX BKNAA0B, Kak NPUBEAEHO B ypas-
HEeHUn

A
¢mix RT ¢m|x id = ¢mix,r (16)

Cocrasnaiowas naearnbHOro ra3a npeacrasneHa ypaBHeHMeM

n
Omixjid = z[xiq)i,id +x;Inx; |+ +5 /T, a7n

i=1

rae X; — MOMbHAasA A0S i-T0 KOMMNOHEHTA B CMECH U3 11 KOMMNOHEHTOB;
X;In x; — 4neH, NONyYEeHHbLINH U3 SHTPOMUM CMELLIMBAHUA WAEaNbHbLIX ra308B.

MNapameTpe! f3 U f, NCNONBL3YIOT ANA NEPEMELLIEHNS TEPMOANHAMUYECKON NNOCKOCTU TaK, YTOGL! ee uc-
XOZIHOE COCTOSiHME ANg 3HTanbnuu, pasHon 200 kp/kr, u auTponuu, pasHon 1 k[/(kr-K), npu HacbiLweHnn
xnaaareHta npu temneparype 0 ° C, 6b1110 CXOXXMM C UCXOAHBIM COCTOSTHMEM ANA YUCTOro xnagarexTa. Pa-
BEHCTBO HYMIO NapaMeTpoB f3 1 f, OTBEYAET NCXOAHOMY COCTOSAHUIO, OCHOBAHHOMY TOSMILKO Ha KOMMNOHEHTaXx
xnagareHTa.

OcTaBLUancs YacTb NPeACTaBNAETCA YPABHEHMEM

n n-1 n
Pmixr = D XiPir + 2, D, XiXj®jexcess . (18)
i=1 i=1 j=i+1

MepBasi cymma B JaHHOM YpaBHEHWUM OTBEYAET 3a COCTaBIAAIOLLYIO UAeanbHOro pacTBopa; OHa COCTOUT

U3 YneHa pearnbHON Teky4Yen cpeabl ANA KaKA0ro KOMNOHEHTa C MHOXMTENEM B COOTBETCTBMU C UX COCTaBOM.

[BONHOE CyMMWpPOBaHUE YYUTLIBAET «U3OLITOK» 3HEpPruu MenbmronbLia MU «OTKIIOHEHUE» OT MAEaNbHOro

pactBopa. dyHkuun ¢; , oy, excess B YPaBHEHUN (18) ouenuBalor He npu Temneparype T ... U NNOTHOCTH P ..

CMECH, @ NPpU NPUBEAEHHOI TeMnepaType T U NNOTHOCTU p. 3HAYEHUs] NPUBEAEHHLIX NapaMeTPOB AaHbl B
YPaBHEHUAX:

T= T
Tmix , (19)
rae T'= sz +Z Z XiXGj
i=1 j=i+1
"
& = Pmix
p' (20)

n n-1 n
rae — 2—5 22 G
i=1 / i=1 ]=
roe Cij 7] iij — «napaMeTpbl B3aUMOAENCTBUAY;

T, v p; — npuBeaEHHbIE NapPaMETPbl YNCTBIX TEKYUUX CPe.
dyHKkunA ¢ij excess ABNAETCA 00LLEN OPMON ypaBHeHus
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d, 1 /
Ojj excess = F/jz,Nk8 gk exp(—Bk ) . 21)
k

DyHKLMA ¢ij'excess Oyaer, kak NpaBumno, M3MEHATLCA OT CMECU K CMeCH, KOIhUUMeHTbl U nokasarenu
cTeneHun npuBeAeHsbl B TabnuuHon hopMe B pasgene 5 AnA cMecen XrnagareHToB, BKMIOYEHHbIX B HACTOSILLUM
cTaHgapt. Bo Bcex cnyyasix BKnagbl YACTbIX KOMMOHEHTOB SABASAIOTCA TaKMMK, KAk onpeaeneHo B pasaene 5
HaCTosILLEro cTaHaapra.

MeToabl AN BbIMMCIIEHUS TEPMOANHAMUYECKUX CBOWCTB U3 YPABHEHUA COCTOAAHWA NPUBEEHLI B NpU-
noxexuu C.

4.4 NMpumeHeHune

AIropuTM COOTBETCTBYET HACTOSILIEMY CTaHZAPTY, €CNKU OH HENOCPEACTBEHHO NPUMEHSIET OAHO WIN
Gonee ypaBHEHWIA COCTOSIHUS, MPUBEAEHHBIX B pasgene 4 BMECTe C METOAAMU BbIYMCIIEHUS TEPMOAUHAMU-
YECKMX CBOWCTB, MPUBEAEHHLIMU B NPUIIOXKEHUN B, 1 Takke BOCNPOU3BOAUT ANS NPUMEHSEMBIX JKNAKOCTEN
«MPOBEPOYHBIE 3HAYEHUSI», NPUBEEHHbIE B NPUNOXeHun D.

4.5 AnbTepHaTMBHOE NPpUMEHeHue

AIrOPUTM COOTBETCTBYET HACTOSILLEMY CTAHAAPTY, ECAIN MOXET NMioGbiM cNOCOGOM BOCNPOU3BOAUTL 3HA-
YEHWs1 TEPMOANHAMUYECKUX CBOICTB, ONPEAENEHHBIE B HACTOALLEM CTaHAAPTE ANA TEKYUMX CPea, BKIIOHEH-
HbIX B HACTOSILUMIA CTAHAAPT. 3asiBNEHWE 0 COOTBETCTBMM anropuTMa No AaHHOMY paszeny MOXeT GbiTb npumMe-
HEHO K NOMHOMY AMana3soHy 3HAYEHUN TEMNEPATYPbI, AABAEHUS U NNOTHOCTW U K NONHOMY MHOXECTBY CBOICTB
UNW NoAJ4MaNa3oHOB YCIOBUIA W/MMKU NOAMHOXECTBY CBOMCTB. [ONYCTUMBIE OTKAOHEHUS MEXAY 3HAYEHUSAMM
CBOVICTB, ONPEAENEHHLIMU B HACTOSILLEM CTAHAAPTE, U 3HAYEHUAMU CBOMCTB, NOMYYEHHLIMU NPY MOMOLLW anb-
TEPHATUBHOIO MPUMEHEHUS, OTIIMYAIOTCA B 3aBUCMMOCTU OT CBOIMCTBA W ONPEAENeHbl B MPUNOXEHNN A,

4.6 MNoareepxaeHne COOTBETCTBUA

KomnbloTepHaa nporpamma unu aopyroe npuMEeHeHue HacTosLero craHaapTta AOMKHO yAOBNETBOPAThL
TpeGoBaHUAM, ONPeaeneHHbIM B NPUOKEHUU A, YTOObI MOXHO ObINO 3asBNSATL O COOTBETCTBUM HACTOALLIEMY
cTaHaapty. 970 TpeboBaHue AOMKHO ObITb NPOBEPEHO pa3paboTYMKOM ONpPEeAEneHHOr0 NPUMEHEHHUS.

5 Xapakrepuctukmn ona uHaMBuAayanbHbIX XragareHToB

5.1 O6wWwuMe NonoxeHus

Cnegyowme nogpasaernbl ONpefensioT ypPaBHEHUS COCTOSIHUSA, WUCNOMb3yemble Ans BbIYUCNIEHUS
CBOICTB KaXKOOro XnajareHTa, Ha KOTOpbI pacnpoCTPaHSAETCA HACTOSILLMI CTAHAAPT, a TAKKe YNopsia04uBa-
10T B TabnuyHON hopMe CBOWCTBA B COCTOSHUM IPaHMLIbI XKMAKOCTU M HACbILEHHOro napa. B Tabnuuax koad-
OVLMEHTOB 1 NOKa3aTenein creneHen BCe HENMPUBEAEHHbIE YNeHbl PaBHbI HYTIO.

5.2 R744. OQuockupa yrnepoga

5.2.1 lnana3soH pencTeuaA
KoathhnumeHTbl 4eNCTBYIOT B CNeAYIOLMX AnanasoHax:

Trin = 216,592 K, T, = 1100 K, pp0, = 800 MMa; p = 37,24 monb/n (1639 kr/m3)

Tabnuuya1— KosdhduuneHTsl 1 NokasaTenu cTENEHN AN COCTaBNAOLWER naeansHoro rasa

K ay by Cy
0 — — 3,5
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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Tabnwuya?2— KoadpduumeHTbl U NoKasaTenu cTeneHun 415 COCTaBMNSAOLWER peanbHOro rasa

k Ny i d I Ol my By Tk &
1 0,388568232032 0 1 0 0 — — — —
2 0,293854759 427101 0,75 1 0 0 — — — —
3 -0,558671885349 -10' 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 1,5 1 1 1 — — — —
9 0,158417351097 -10! 1,5 2 1 1 — — — —
10 —0,231327054055 2,5 4 1 1 — — — —
1" 0,581169164314 -10~! 0 5 1 1 — — — —
12 —0,553691372054 1,5 5 1 1 — — — —
13 0,489466159094 2 5 1 1 — — — —
14 —0,242757398435-10~" 0 6 1 1 — — — —
15 0,624947905017-10~" 1 6 1 1 — — — —
16 —0,121758602252 2 6 1 1 — — — —
17 —0,370556852701 3 1 2 1 — — — —
18 —-0,167758797004 -10~" 6 1 2 1 — — — —
19 —0,119607366380 3 4 2 1 — — — —
20 —0,456193625088 -10~" 6 4 2 1 — — — —
21 0,356127892703-10~" 8 4 2 1 — — — —
22 —0,744277271321-1072 6 7 2 1 — — — —
23 -0,173957049024- 1072 0 8 2 1 — — — —
24 -0,218101212895-10~" 7 2 3 1 — — — —
25 0,243321665592-10~" 12 3 3 1 — — — —
26 -0,374401334235-10~" 16 3 3 1 — — — —
27 0,143387157569 22 5 4 1 — — — —
28 —0,134919690833 24 5 4 1 — — — —
29 —-0,231512250535-10~" 16 6 4 1 — — — —
30 0,123631254929 -10~" 24 7 4 1 — — — —
31 0,210583219729-102 8 4 1 — — — —
32 -0,339585190264-103 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 0,266415691493-10° 0 2 2 25 2 300 1,19 1

37 —0,240272122046-10° 1 2 2 25 2 300 1,19 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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T a6 nwuya 3 — KoapdpuuyneHTol U nokasatenu creneHein B KPUTUHECKOR TouKe

k N, ay b, By Ay = Cy D,
40 —0,666422765408 3,6 0,875 0,3 0,7 0,3 10 275
M 0,726086323499 3,6 0,925 0,3 0,7 0,3 10 275
42 0,550686686128-10-1 3 0,875 0,3 0,7 1 12,5 275

5.2.2 NpuBegeHHbIE NapaMeTpbl, MONAPHAA Macca u ra3oBas NOCTOAHHaNA

T'=304,1282 K, p' = 10,6249063 monb/n, M = 44,0098 r/monb, R = 8,31451 Iw/(mornb-K).

5.2.3 CnpaBoYHble napaMmeTpbl COCTOAHUSA

T =273,15K, po;= 1,0 kMa, h ¢ = 21389,328 /mons, S, = 155,7414 [Hi/(monk-K), f; = 5,80555135,
f, = 1555,79710.

Tabnwnya4— CsoiictBa R744 Ha rpaHuLe XUAKOCTU U HacblLLgHHoro napa

BHyT- OH- Koadp-
CsoiicTBo Tem- Ras- MnoT- peHHAsA OH- Tpo- c,. C,, Cko- dm-
nepa- ne- Tans- pocTb
xnapa- HOCTb, 3Hep- nma, KK/ K/ LIMEeHT
Typa, Hue, 3 nums, 3ByKa,
reHTa oc MMa Kr/m s, KKK kIhx/ (kr-K) (kr-K) wic J-T,
KDK/Kr (kr-K) K/MIMa
YKugkocte | —56,562 | 0,5180 | 1178,5 79,60 80,04 0,5213 | 0,9747 1,9532 975,8 —0,1443
Map 13,761 392,78 430,42 |[2,1390 | 0,6292 0,9087 222,78 |26,17
Xugkocte | =55,00 [ 0,5540 |[1172,9 82,62 83,09 0,5352 |0,9724 1,9569 964,6 -0,1387
Map 14,673 | 393,23 430,99 |[2,1300 |0,6336 0,9184 22296 |25,67
Xugkocte | =50,00 [ 0,6823 [ 1154,6 92,35 92,94 0,5794 | 0,9655 1,9712 928,5 -0,1191
Map 17,925 | 394,61 43268 |[2,1018 |0,6483 0,9519 223,39 (24,14
Xugkocte | —45,00 [ 0,8318 [ 11358 102,14 102,87 0,6228 [ 0,9590 1,9892 892,4 —-0,0963
Map 21,717 | 395,83 43413 |2,0747 | 0,6640 0,9900 223,57 |22,77
Huakoctb | —40,00 | 1,0045 | 1116,4 112,00 112,90 0,6656 | 0,9529 2,0117 856,3 —0,0699
Map 26,121 396,87 43532 |[2,0485 |0,6807 1,0333 223,50 |[21,51
Xugkocte | —35,00 | 1,2024 |1096,4 | 121,95 123,05 |0,7079 |0,9473 2,0393 819,9 —0,0391
Map 31,216 | 397,71 436,23 |[2,0230 | 0,6985 1,0830 223,15 | 20,37
Xugkocte | —30,00 | 1,4278 |1075,7 | 132,01 133,34 | 0,7498 |0,9422 2,0731 783,2 —0,0031
Map 37,098 | 398,33 436,82 1,9980 |0,7174 1,1406 22254 19,32
Xugkocte | —25,00 | 1,6827 |1054,2 | 142,20 143,79 |0,7914 |0,9379 2,1145 745,8 0,0394
Map 43,880 | 398,71 437,06 1,9732 |0,7379 1,2083 221,63 | 18,35
Xugkocte | —20,00 | 1,9696 | 1031,7 | 152,54 154,45 |0,8328 |0,9344 2,1653 707,5 0,0900
Map 51,700 | 398,79 436,89 1,9485 | 0,7602 1,2893 220,41 17,44
Xugkocte | —15,00 |2,2908 |1008,0 | 163,07 165,34 | 0,8742 |0,9324 2,2283 667,8 0,1509
Map 60,728 | 398,55 436,27 1,9237 | 0,7847 1,3877 218,85 | 16,58
Xugkocte | —10,00 |[2,6487 |982,9 173,83 176,52 | 0,9157 |0,9330 2,3072 626,1 0,2251
Map 71,185 | 397,93 435,14 1,8985 |0,8113 1,5091 216,94 | 15,77
Huakoctb | —5,00 3,0459 | 956,2 184,86 188,05 |0,9576 |0,9371 2,4085 582,2 0,3168
Map 83,359 | 396,84 433,38 1,8725 |0,8403 1,6628 214,68 (14,99
uakoctb | 0,00 3,4851 | 927,4 196,24 200,00 1,0000 | 0,9449 2,5423 536,4 0,4325
Map 97,647 | 395,20 430,89 1,8453 | 0,8722 1,8648 212,04 (14,23
Huakocte | 5,00 3,9695 | 896,0 208,07 212,50 1,0434 | 0,9558 2,7268 489,3 0,5824
Map 114,621 | 392,85 427,48 1,8163 | 0,9084 2,1440 208,97 |[13,47
uakocts | 10,00 45022 |861,1 220,50 225,73 1,0884 | 0,9691 2,9976 441,0 0,7836
Map 135,156 | 389,57 422,88 1,7847 | 0,9507 2,5578 205,41 12,69
Kugkocte | 15,00 5,0871 | 821,2 233,79 239,99 1,1359 | 0,9859 3,4360 3911 1,0670
Map 160,730 | 384,99 416,64 1,7489 |1,0029 3,2371 201,21 11,85

8
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OkoHYaHue mabnuupi 4

BHyT- OH- Koacp-
CBolicTBO Tem- Hae- Mnot- peHHAs OH- Tpo- C,, C,, Cko- du-
nepa- ne- Tans v pocTb
xnaga- HOCTb, 3Hep- nus, KK/ K/ LMeHT
Typa, Hue, 3 nms, 3BYyKa,
reHTa oC MM Kr/m rms, KKK K/ (kr-K) (kr-K) A J-T,
KOX/Kr (kr-K) K/MMa
Xugkoctb | 20,00 57291 | 773,4 248,46 255,87 1,1877 | 1,0114 4,2637 337,6 1,4973
Map 194,202 | 378,36 407,87 1,7062 | 1,0725 4,5599 196,09 (10,88
HKuakoctb | 25,00 6,4342 | 710,5 265,73 274,78 1,2485 | 1,0704 6,4674 274,3 2,2565
Map 242,732 | 367,92 394,43 1,6498 | 1,1819 8,2123 189,12 | 9,62
Hugkocts | 30,00 7,2137 |593,3 292,40 304,55 1,3435 | 1,4063 35,3384 | 1772 42789
Map 345,102 | 344,23 365,13 1,5433 | 1,5228 55,8217 | 171,26 |7,39
Kputuue-| 30,98 7,3773 | 467,6 316,47 332,25 1,4336 b b b 5,8665
cKas Touka

2 TpoitHas TouKa.
b 3naueHus C, ,Cp 1 WB KpUTUYECKOIN TOUKE HE ABNSAIOTCA YaCTblO HACTOSILLEro cTaHjapTa.

5.3 R717. AMMuak

5.3.1 lnana3oH gencTBunA
KoabduumeHTbl AEACTBYIOT B Cneaylowem aAuanasoHe:
Tnin = 195,495 K; T4, = 700 K; ppay = 1000 MMa; p,.. = 52915 monb/n (901 kr/m3).

max

Tabnuuya 5— KoadpuuneHTsl M NoKasaTenun creneHn cocTasnsAoLLeil aeanbHoro rasa [ ypasHeHus (3}—(5)]

k Cx b

1,8871641-10" 0,333333333333
5,9549934-10~4 16
-7,4983131:107° 1,75

Tabnuuya 6 —KospdpUuneHTs U NokasaTenu cTeneHn cocTaBnstolLeil pearnbHoro rasa [ypasHexue (2)]

=

Ny te

XQ
=
1S3

=

-1,858814 1,5

0,04554431 -0,5
0,7238548 0,5
0,0122947

2,141882:10~"

-0,0143002
0,3441324
-0,2873571
0,00002352589
-0,03497111
0,001831117
0,02397852
-0,04085875
0,2379275
-0,03548972

-0,1823729
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OkoHvaHue mabnuupi 6

K Ny t dy I o
17 0,02281556 10 4 2 1
18 —0,006663444 5 3 3 1
19 —0,008847486 7,5 1 3 1
20 0,002272635 15 2 3 1
21 -0,0005588655 30 4 3 1

5.3.2 MpuBeaeHHbIe NapaMeTpbl, MONAPHAA Macca U rasoBasi NOCTOAHHAA

T'=4054 K, p'=13,21177715 mone/n, M = 17,03026 r/mons, R = 8,314471 [Li/(Monb-K).

5.3.3 CnpaBoYHble NapaMeTpbl COCTOAHUA

Tei = 273,15 K; p,os = 1,0 kINa; h o= 25558,797 [Hk/MOnb; S, = 147,9910 [pi/(monb-K); £ = —24,401;
f,=1725,27155.

Tabnuya 7— CsoictBa R717 Ha rpaHuLe XUAKOCTU U HackILWEeHHOro napa

Tem- Cko- Koadp-
aB- BHyT- SHTpo-
CaolicTao ne- El_le_ MnoT- pemgm SHTa- nwg C,, C,, pocTb -
pa- e HOCTb, aHepA nua, Kﬂ>K/ KK/ KJ:G(/ 3BY- LMeHT
XragarexTa Typa, MMa Kr/m3 KK ol KIDK/KF «rK) (kr-K) (kr-K) Ka, J-T,
°C m/c K/MMa
HKungkocTtb —77,652 | 0,00609 | 732,9 -143,15 -14315 |-0,4716 | 2,9343 |4,2022 | 2124,2 | -0,2336
Map 0,0641 1246,20 1341,23 | 7,1213 1,6566 |2,0628 | 354,12 (171,13
HKungkocTtb -75,00 | 0,00751 | 730,1 -131,98 -131,97 |-0,4148 | 2,9297 |4,2167 |2097,8 | -0,2310
Map 0,0780 1249,97 1346,24 | 7,0452 1,5613 | 2,0700 | 356,37 | 159,84
KungkocTb —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 1355,55 | 6,9088 1,6715 12,0856 | 360,50 (141,14
KuakocTb -65,00 | 0,0156 |719,2 —89,53 —89,51 -0,2058 | 2,9113 |[4,2740 |2008,0 | -0,2208
Map 0,155 1263,92 1364,73 | 6,7807 1,6836 |2,1040 | 364,50 | 125,27
KuakocTb —-60,00 | 0,0219 | 713,6 —68,09 —68,06 -0,1040 | 2,9019 | 4,3031 1967,1 | -0,2155
Map 0,213 1270,71 1373,73 | 6,6602 1,56975 |2,1254 |368,35 | 111,72
KuakocTb -55,00 | 0,0301 707,9 —46,51 -46,47 -0,0040 | 2,8928 |4,3318 |1927,2 |-0,2101
Map 0,287 1277,37 1382,56 | 6,5467 16133 |2,1500 | 372,05 | 100,10
KuakocTb -50,00 | 0,0408 | 7021 24,79 —24,73 0,0945 |2,8837 |4,3599 |1889,9 |-0,2047
Map 0,381 1283,88 1391,19 | 6,4396 16310 12,1778 | 375,60 | 90,06
uakocTb —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
KuakocTb -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 |382,19 | 73,77
KuakocTb -35,00 | 0,0931 684,0 41,18 41,32 0,3806 |2,8577 |4,4394 |1780,2 |-0,1878
Map 0,822 1302,40 1415,68 | 6,1516 1,6961 |2,2830 |385,23 |67,11
KuakocTb —33,33b 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
KuakocTb -30,00 | 0,1194 |677,8 63,43 63,60 0,4730 |2,8492 |4,4645 |1744,4 |-0,1818
Map 1,037 1308,19 1423,31 | 6,0651 1,7218 12,3259 | 388,08 | 61,24
KuakocTb -25,00 | 0,1515 |671,5 85,79 86,01 0,5641 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
KuakocTb -20,00 | 0,1901 665,1 108,26 108,55 0,6538 |2,8325 [4,5138 | 1673,2 | -0,1691
Map 1,603 1319,12 1437,68 | 5,9041 1,7793 12,4245 | 393,18 | 51,43
uakocTb -15,00 | 0,2362 |658,6 130,86 131,22 0,7421 2,8243 |4,5385 |[1637,7 | -0,1623
Map 1,966 1324,23 1444 37 | 5,8289 1,8110 |2,4807 |39542 | 47,32

10
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lpodomxeHue mabnuybi 7

Tem- Cko- Koadh-
CBoi ne- Has- Mnot- BHyT- OHTar- SHTpO- C,, C, poCTb u-
BOWCTBO i ne- peHHAaA nms, K}:[p/ i
N pa e HOCTb, HEPIIA nma, KK/ kOx/ X 3By LUneHT
Typa, M I'Ia,l Kr/m3 kMK /KF, KIK/Kr (Kr-K) (kr-K) (kr-K) Ka, J-T,
°C Mm/c K/MTla
Kugroctb -10,00 | 0,2907 | 6521 163,56 154,01 0,8293 2,8162 |[4,5636 |[1602,1 | -0,1550
Map 2,391 1329,10 1450,70 | 5,7569 1,8446 | 2,5419 |397,45 | 43,63
Hugkoctb -5,00 0,3548 | 6454 176,39 176,94 0,9152 2,8082 |[4,5895 [1566,4 |-0,1472
Map 2,885 1333,70 1456,67 | 56877 1,8802 |[2,6082 |[399,25 (40,32
Hungroctb 0,00 0,4294 | 638,6 199,33 200,00 1,0000 2,8003 |[4,6165 |[1530,5 |-0,1388
Map 3,457 1338,02 1462,24 |5,6210 1,9176 |[2,6799 |[400,82 [37,33
Huakoctb 5,00 0,5157 | 631,7 222,39 223,21 1,0837 2,7926 | 4,6451 14944 | -0,1297
Map 4115 1342,05 1467,39 | 5,5568 1,9569 |[2,7575 |402,16 | 34,63
Hugkoctb 10,00 0,6150 |624,6 245,58 246,57 1,1664 2,7851 46757 |[1458,1 |-0,1198
Map 4,868 1345,77 1472,11 5,4946 1,9979 |[2,8413 |[403,24 | 32,19
HKungroctb 15,00 0,7285 |617,5 268,91 270,09 1,2481 2,7780 |[4,7088 [1421,5 |-0,1090
Map 5,727 1349,17 1476,38 | 5,4344 2,0406 |[2,9318 |[404,07 | 29,97
Hungroctb 20,00 0,8575 |610,2 292,38 293,78 1,3289 2,771 47448 |[1384,5 | —0,0971
Map 6,703 1352,22 1480,16 | 5,3759 2,0849 | 3,0296 |404,63 |2/7,96
Hugkoctb 25,00 1,0032 |[602,8 316,00 317,67 1,4088 2,7647 |4,7844 |[1347,1 | -0,0840
Map 7,807 1354,92 1483,43 |5,3188 2,1308 |[3,1353 |[404,92 | 26,13
Hugkoctb 30,00 1,1672 [ 595,2 339,80 341,76 1,4881 2,7587 |4,8282 |[1309,3 |-0,0695
Map 9,053 1357,24 1486,17 | 5,2631 21782 | 3,2500 |[404,92 | 24,45
Hugkoctb 35,00 1,3508 |[587,4 363,77 366,07 1,5666 |2,7532 |4,8771 1271,0 | -0,0534
Map 10,457 1359,16 1488,34 |5,2086 |2,2272 |3,3745 |404,63 |22,92
HKungroctb 40,00 1,6554 (5794 387,95 390,64 1,6446 |2,7484 |[4,9318 |1232,1 |[-0,0353
Map 12,034 1360,65 1489,91 |5,1549 |2,2776 |3,5104 |404,03 |21,52
HunarkocTtb 45,00 1,7827 |[571,3 412,35 415,48 1,7220 |2,7443 |[4,9935 |[1192,7 |[-0,0152
Map 13,803 1361,68 1490,83 |5,1020 |2,3294 | 3,6593 |403,12 |20,24
Kugroctb 50,00 2,0340 |[562,9 437,01 440,62 1,7990 | 2,7411 5,0635 |1152,6 | 0,0076
Map 15,785 1362,22 1491,07 |5,0497 |2,3828 |3,8233 |401,88 [ 19,06
Hngroctb 55,00 2,311 5542 461,93 466,10 1,8758 |2,7389 |[5,1434 |1111,7 |0,0333
Map 18,006 1362,22 1490,57 | 4,9977 |2,4377 |4,0051 |400,29 (17,98
HKngroctb 60,00 26156 |[5452 487,17 491,97 1,9523 | 2,7379 | 5,2351 1070,2 | 0,0626
Map 20,493 1361,63 1489,27 14,9458 |2,4942 |4,2084 | 398,34 | 16,98
HKngroctb 65,00 2,9491 536,0 512,76 518,26 2,0288 [2,7382 |5,3411 1027,7 | 0,0960
Map 23,280 1360,41 1487,09 |4,8939 |2,5525 |4,4376 | 396,01 |16,05
HKungroctb 70,00 3,3135 | 526,3 538,75 545,04 2,1054 |[2,7402 |[5,4648 |984,4 0,1346
Map 26,407 1358,46 1483,94 14,8415 |26126 |4,6990 | 393,29 1519
HKngroctb 75,00 3,7105 | 516,2 565,19 572,37 2,1823 2,7441 |5,6103 |940,0 0,1793
Map 29,923 1355,73 1479,72 | 4,7885 26748 |[5,0009 [390,14 | 14,39
Hungroctb 80,00 41420 | 505,7 592,15 600,34 2,2596 2,7503 |5,7837 |894,7 0,2317
Map 33,888 1352,08 1474,31 | 4,7344 2,7393 |[5,3546 | 386,54 | 13,65
Huakoctb 85,00 46100 |[494,5 619,72 629,04 2,3377 2,7594 | 5,9930 |[848,1 0,2935
Map 38,376 1347,40 1467,53 | 4,6789 2,8066 |[5,7766 |382,47 |12,94
Hunakoctb 90,00 5,1167 482,8 648,01 658,61 2,4168 2,7719 | 6,2501 800,4 0,3674
Map 43,484 1341,52 145919 |4,6213 2,8770 |[6,2907 |[377,88 | 12,27
Hugkoctb 95,00 5,6643 | 470,2 677,14 689,19 2,4973 2,7886 |[6,5731 751,3 0,4569
Map 49,340 1334,20 1449,01 | 4,5612 2,9511 6,9332 |[372,74 | 11,63
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Tem- Cko- Koadh-
CBoit ne- Has- Mnot- BHyT- OHTane- SHTpO- c,, C,, pocTb du-
BOIWCTBO ne- peHHss nvs, Kﬂp
renTa pa- e HOCTb, SHepVS nmsa, KIDK/ kx/ K/ 3BY- LMeHT
xrada Typa, MMa. Kr/m3 KK o KIpK/KT (kr-K) (krK) (krK) Ka, J-T,
°C m/c K/MMa
Xupkocts | 100,00 | 6,2553 | 456,6 707,30 721,00 2,5797 |[2,8108 |6,9912 | 700,7 |0,5673
Map 56,117 | 1325,16 1436,63 | 4,4975 |[3,0297 |7,7622 | 366,99 | 11,01
upkocts | 105,00 | 6,8923 | 441,9 738,75 754,35 26647 |[2,8400 |7,5551 |6485 |0,7063
Map 64,063 | 1313,98 1421,57 | 4,4291 |[3,1139 |8,8773 |360,54 |10,40
upkocts | 110,00 |[7,5783 | 425,6 771,88 789,68 2,7533 |[2,8787 |8,3621 |594,4 |0,8869
Map 73,550 | 1300,04 1403,08 | 4,3542 |3,2049 | 10,4630 (353,29 | 9,78
Hugkocts | 115,00 | 8,3170 | 407,2 807,31 827,74 2,8474 |2,9307 |96278 |537,7 1,1313
Map 85,182 | 1282,36 1379,99 | 4,2702 |3,3047 | 12,9091 | 345,04 | 9,15
Hugkocts | 120,00 [9,1125 | 3855 846,28 869,92 2,9502 |[3,0037 | 11,9405 | 4774 1,4834
Map 100,068 | 1259,17 1350,23 | 4,1719 |3,4163 | 17,2119 [ 33541 | 8,47
Hugkocts | 125,00 [9,9702 | 357,8 891,82 919,68 3,0702 | 3,1159 | 17,6583 |411,4 |2,0455
Map 120,728 | 1226,54 1309,12 | 4,0483 |3,5447 | 26,9963 | 323,57 | 7,69
Hugkocts | 130,00 [ 10,8977 | 312,3 957,12 992,02 3,2437 | 3,3450 |54,2103 | 333,6 |3,1689
Map 156,766 | 1169,80 1239,32 | 3,8571 3,7014 (76,4902 | 306,58 | 6,62
Kputnuec-| 132,25 | 11,3330 | 225,0 1068,82 1119,22 | 3,5542 c c c 5,0513
Kasi TouKa
a TpoiiHas TouKa.
b TemnepaTypa kuneHus npu aTMocepHOM JaBReHNN.
¢ Bnavenus C,, Cp M WB KPUTWU4ECKOI TOMKe HE ABNAIOTCA YacTblo HAcTosILLero cTaHapra.

5.4 R12. OuxnopaudTopmeraH

5.4.1 Imana3oH gencTBuA
KoadbpmumneHnTbl 4eNCTBYIOT B CNEayOWeM AnanasoHe:

Tin = 116,099K; T,

max = 929 K; Pray = 200 MMa; p,oy = 15,13 monb/n (1829 Kr/m3).

Tabnuuya 8 —KoapdpuuyneHTsl M NoKasaTenu cTeneHN cocTaBnAtoLLei uaeansHoro rasa [ypasHeHus (3) — (5)]

k Cy ay b,
0 4,003638529 — —
1 — 3,160638395 1433,4342
2 — 0,3712508774 2430,0498
3 — 3,562277099 685,65952
4 — 2,121533311 412,41579

Tabnuuya 9— KoadpduUMeEHTB U NOKasaTeNn cTeneH COCTaBNALLEN peanbHOro rasa

k Ny t, dy I oy
1 0,2075343402-101 0,5 1 0 0
2 -0,2962525996-101 1 1 0 0
3 0,1001589616-10~" 2 1 0 0
4 0,1781347612-10"" 2,5 2 0 0
5 0,2556929157-10~" -0,5 4 0 0
6 0,2352142637-10—2 0 6 0 0
7 -0,8495553314-10~4 0 8 0 0
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K Ny t, d, I ol
8 -0,1535945599-10~" -05 1 1 1
9 —0,2108816776 1,5 1 1 1
10 -0,1654228806-10" 25 5 1 1
1 -0,1181316130-10~" -05 7 1 1
12 -0,4160295830 -10~4 0 12 1 1
13 0,2784861664-10~4 0,5 12 1 1
14 0,1618686433-10~° -05 14 1 1
15 —0,1064614686 4 1 2 1
16 0,9369665207-10-3 4 9 2 1
17 0,2590095447-10~" 2 1 3 1
18 -0,4347025025 -10~" 4 1 3 1
19 0,1012308449 12 3 3 1
20 —-0,1100003438 14 3 3 1
21 -0,3361012009-10~" 0 5 3 1
22 0,3789190008-10~" 14 9 4 1

5.4.2 lNpusedeHHble napamempbl, MOSIPHasa Macca U 2a3oeas rnocmosHHas
T'=38512K, p' =4,672781 monb/n, M= 120,913 r/monb, R = 8,314471 x/(monb-K).
5.4.3 CnpaBo4Hble napaMeTpbl COCTOSAHUSA

Trei = 273,15 K; p,os = 1,0 kM a; hy oy = 43261,068 [Lr/MONb; S, = 237,7532 Iw/(Monb-K); f; = 1,62269755;

f, =3621,28429.

Tabnunya 10— CeoiictBa R12 Ha rpaHuLe XUAKOCTW U HacbILLEHHOro napa

BHyT- SH- OH- Cro- Koadp-
Csoit- Temne- Oaene- MnoT- peHHAA A Tpo- C,. C, 0CTL du-
CTBO X/1a- patypa, Hue, HOCTb, 3Hep- s nu4, kx/ K}:())K/ EB «a LMeHT
JareHTa °C MMNa Kr/m3 s, K,U,)K/I’(r kOx/ (kr-K) (kr-K) I\)II/C ' J-T,
kx/KE (kr-K) K/MTMa
YugkocTteb | -157,052 2,426-10‘7 1828,8 66,33 66,33 0,2780 | 0,5725 | 0,8561 1310,0 |-0,5305
Map 3,038-10‘5 275,23 283,21 |2,1461 | 0,2860 | 0,3548 | 99,51 532,60
Yuakocts | —155,00 | 3,883-10~7 | 1823,4 68,08 68,08 0,2930 | 0,5674 | 0,8510 1299,6 |-0,5333
Map 477910 | 275,82 283,94 |2,1200 |0,2894 | 0,3582 100,27 | 495,55
Yuakocts | —150,00 | 1,135:10°8 | 1810,1 72,31 72,31 0,3280 | 0,5567 | 0,8404 1274,4 | -0,5389
Map 1,340-10% | 277,29 285,75 |2,0612 | 0,2978 | 0,3665 102,10 [ 418,14
Xuakocts | —145,00 | 3,019-10°8 | 1796,9 76,49 76,49 0,3613 | 0,5482 | 0,8321 1249,5 | -0,5430
Map 342610 | 278,80 287,61 |2,0087 |0,3062 | 0,3749 103,88 [ 355,64
uakocts | —140,00 | 7,387-1078 | 1783,7 80,63 80,63 0,3930 | 0,5415 | 0,8257 1224,8 | -0,5458
Map 8,0681074 | 280,35 289,50 |1,9617 |0,3146 | 0,3833 105,63 | 304,78
Muakocts | —135,00 | 1,680-107% | 1770,6 84,75 84,75 0,4234 | 0,5363 | 0,8210 1200,3 | -0,5473
Map 1,768-1073 | 281,94 291,44 11,9195 |0,3229 | 0,3917 107,34 | 263,05
Muakocts | —130,00 | 3,577-107% | 1757,5 88,85 88,85 0,4525 |0,5324 | 0,8177 1176,0 | -0,5476
Map 3,6351073 | 283,57 293,42 |1,8816 | 0,3313 | 0,4001 109,02 | 228,57
Kugkoctb | —125,00 7,189-10‘5 17445 92,93 92,93 0,4805 | 0,5296 | 0,8157 1152,0 | -0,5469
Map 7,058-10‘3 285,25 295,44 11,8474 |0,3396 | 0,4084 110,67 [ 199,86
Kugkoctb | —120,00 | 0,000137 [ 1731,4 97,01 97,01 0,5076 | 0,5277 |0,8146 | 1128,1 | —-0,5453
Map 0,01303 | 286,96 297,49 |1,8167 | 0,3478 |0,4166 | 112,29 | 175,81
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lpodomxeHue mabnuupi 10

BHyT- SH- OH- Cro- Koadh-
CBoli- Temne- Haene- Mnot- peHHAA Tar- Tpo- C,, C,, 0CTb du-
CTBO XNa- patypa, Hue, HOCTb, 3Hep- . nus, K/ Kﬂﬁ(/ EB ca LMeHT
JareHTta °C MMa Kr/m3 s, KX /;<r kOx/ (kr-K) (kr-K) nZ/c ' J-T,
KIDK/Kr (kr-K) K/MMMa
Kupkoets | 115,00 | 0,000250 | 1718,4 101,08 101,08 | 0,5338 | 0,5266 |0,8145 | 1104,5 |—-0,5428
Map 0,02297 | 288,72 299,59 |(1,7890 | 0,3559 |0,4248 | 113,89 | 155,54
Kugkocte | —110,00 | 0,000436 | 1705,3 105,15 105,15 |0,5591 | 0,5263 | 0,8152 |1081,1 |-0,5395
Map 0,03887 | 290,51 301,72 11,7640 | 0,3640 |0,4330 | 115,45 | 138,34
Kugkoete | —105,00 | 0,000732 | 1692,2 109,23 109,23 |0,5838 | 0,5265 |0,8166 | 1058,0 |—-0,5355
Map 0,06339 | 292,34 303,89 |1,7414 | 0,3719 |[0,4410 | 116,99 | 123,68
Kugkocte | —100,00 | 0,00119 1679,1 113,32 113,32 | 0,6077 | 0,5272 |0,8186 |1035,0 |-0,5308
Map 0,1000 294,20 306,09 |1,7210 | 0,3798 | 0,4491 118,49 | 111,11
Kugkocte | —95,00 0,00187 1666,0 117,42 117,42 |0,6310 | 0,5283 | 0,8211 1012,2 | -0,5254
Map 0,1529 296,10 308,32 |1,7026 | 0,3876 | 0,4571 119,96 | 100,28
Kugkocte | 90,00 0,00286 1652,8 121,53 121,53 | 0,6538 | 0,5298 | 0,8241 989,7 —0,5194
Map 0,2275 298,03 310,59 |1,6861 | 0,3953 |0,4650 (121,39 | 90,92
Kugkocts | —85,00 0,00426 1639,6 125,66 125,66 | 0,6761 |0,5316 |0,8275 |967,3 |-0,5128
Map 0,3302 299,98 312,87 | 1,6711 | 0,4030 |[0,4730 |122,79 |82,78
HKngkocte | —80,00 0,00619 1626,3 129,80 129,81 0,6978 |0,5337 |0,8313 | 9452 —0,5055
Map 0,4683 301,97 315,19 11,6576 | 0,4105 |0,4810 |[124,14 | 75,69
HKugkocete | —75,00 0,00881 1612,9 133,97 133,98 |0,7191 | 0,5361 |0,8355 |923,3 |-0,4977
Map 0,6503 303,98 317,52 11,6454 (0,4181 |0,4890 |[125,45 |69,49
HKngkocte | —70,00 0,0123 1599,5 138,16 138,17 | 0,7400 | 0,5386 | 0,8400 |901,5 —0,4892
Map 0,886 306,01 319,87 |1,6344 | 0,4255 | 0,4971 126,71 | 64,05
HKungkoctb | —65,00 0,0168 1586,0 142,37 142,38 | 0,7604 | 0,5413 | 0,8448 | 879,9 —0,4801
Map 1,186 308,07 322,24 |1,6245 | 0,4330 | 0,5052 127,91 | 59,26
HKngkocte | —60,00 0,0226 1572,3 146,60 146,62 | 0,7806 | 0,5442 | 0,8499 | 858,5 —0,4703
Map 1,563 310,14 324,61 1,6156 | 0,4403 | 0,5134 129,06 | 55,03
Kugkocets | 55,00 0,0300 1558,6 150,87 150,88 | 0,8003 | 0,5472 | 0,8553 |837,3 |—-0,4598
Map 2,029 312,23 327,00 |1,6076 |0,4477 | 0,5218 130,15 | 51,29
Kugkocte | —50,00 0,0391 15447 155,15 155,18 |0,8197 | 0,5503 | 0,8609 | 816,2 —0,4486
Map 2,598 314,34 329,39 |[1,6004 |0,4550 |0,5302 | 131,17 | 47,97
Kugkoctb | —45,00 0,0504 1530,7 159,47 159,50 |0,8389 | 0,5535 | 0,8668 | 795,3 —0,4366
Map 3,286 316,45 331,79 [1,5940 | 0,4624 |0,5389 | 132,11 | 45,01
Kugkocte | —40,00 0,0641 1516,5 163,81 163,86 | 0,8577 | 0,5568 | 0,8730 |[774,5 —0,4237
Map 4,108 318,58 334,18 | 1,5882 | 0,4697 |0,5477 | 132,99 | 42,38
Kugkocte | —35,00 0,0806 1502,2 168,19 168,24 |0,8763 | 0,5602 | 0,8795 | 753,8 —0,4099
Map 5,083 320,71 336,56 |1,5831 | 0,4770 | 0,5568 | 133,78 | 40,02
Kugkocte | —30,00 0,1003 1487,7 172,60 172,67 |0,8946 | 0,5636 | 0,8863 | 733,3 —0,3951
Map 6,228 322,84 338,94 |1,5784 | 0,4843 | 0,5661 134,49 | 37,90
KugkocTb —29,75b 0,1013 1487,0 172,82 172,89 |0,8955 | 0,5637 |0,8866 | 7323 —0,3943
Map 6,289 322,95 339,06 |1,5782 | 0,4847 |0,5666 [134,52 | 37,81
Kugkocte | —25,00 0,1235 1473,0 177,04 177,12 10,9127 10,5670 |0,8934 | 7129 —0,3792
Map 7,563 324,98 341,30 |1,5743 | 0,4917 |0,5757 | 13510 | 36,00
Kugkocts | —20,00 0,1507 1458,1 181,51 181,62 | 0,9305 | 0,5705 | 0,9007 |6925 —0,3620
Map 9,109 327,11 34365 |1,5706 | 0,4990 |0,5857 |135,63 | 34,29
Kugkocte | —15,00 0,1823 1443,0 186,02 186,15 |0,9482 | 0,5741 |0,9085 |672,3 —0,3434
Map 10,889 329,24 345,98 |1,5673 | 0,5064 |[0,5960 |136,05 |32,75
Kugkocts | —10,00 0,2188 14276 190,57 190,72 |0,9656 | 0,5776 | 0,9166 |[652,1 —0,3233
Map 12,925 331,36 34829 |1,5644 [ 0,5139 | 0,6068 | 136,38 | 31,35
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lpodomxeHue mabnuypi 10

BHyT- SH- OH- Cio- Koadp-
Csown- Temne- Hasne- Mnot- peHHAA Tarb- Tpo- C,, C,, JN du-
CTBO XJa- paTypa, Hue, HOCTb, 3Hep- s nns, KK/ IQE(;K/ EB ca LUMeHT
JareHTa °C MIMa Kr/m3 s, K,D,)K/I’(F kOx/ (kr-K) (kr-K) r\Z/c ’ J-T,
KLK/kr (kr-K) K/MIMa
HKugkocts | —5,00 0,2606 1412,0 195,15 195,34 | 0,9829 | 0,5812 [ 0,9251 632,0 -0,3015
Map 15,244 333,47 350,56 |1,5618 | 0,5213 | 0,6180 136,59 | 30,09
Kungkoctb | 0,00 0,3081 1396,1 199,78 200,00 [1,0000 | 0,5849 | 0,9341 611,9 -0,2777
Map 17,873 335,56 352,81 1,5594 | 0,5289 | 0,6298 136,69 | 28,94
ungkoctb | 5,00 0,3620 1379,8 204,45 204,71 1,0169 | 0,5885 | 0,9436 |591,9 -0,2516
Map 20,842 337,64 355,01 1,5573 | 0,5365 | 0,6423 136,68 | 27,91
Hugkoctb | 10,00 0,4227 1363,2 209,15 209,46 |[1,0337 | 0,6922 | 0,9537 |571,8 -0,2230
Map 24,184 339,70 357,18 | 1,5554 | 0,5441 0,6555 136,54 | 26,97
Hugkoctb | 15,00 0,4906 1346,3 213,91 21427 |[1,0504 | 0,5960 | 0,9645 |551,8 -0,1915
MNap 27,935 341,73 359,30 |1,5537 | 0,5519 | 0,6696 136,28 | 26,11
Hugkoctb | 20,00 0,5664 1328,9 218,71 219,14 |[1,0669 | 0,5997 | 0,9761 531,7 —0,1565
Map 32,135 343,73 361,36 | 1,5521 [ 0,5597 [ 0,6846 135,88 | 25,34
HKugkoctb | 25,00 0,6506 1311,0 223,56 22406 |[1,0834 | 0,6036 |0,9885 |511,5 -0,1176
Map 36,828 345,70 363,37 | 1,5506 | 0,5676 [ 0,7008 135,34 | 24,65
Hugkoctb | 30,00 0,7437 1292,7 228,47 229,04 | 1,0997 | 0,6075 | 1,0021 491,3 —-0,0740
Map 42,066 347,63 365,31 1,56492 | 0,5757 | 0,7184 134,65 | 24,02
Hugkoctb | 35,00 0,8462 1273,8 233,43 234,10 |(1,1160 | 0,6114 |1,0169 |471,0 —-0,0248
Map 47,906 349,51 367,18 | 1,5478 | 0,5838 | 0,7377 133,82 | 23,46
HKugkocte | 40,00 0,9588 1254,3 238,46 239,22 |[1,1322 | 0,6155 | 1,0332 |450,5 0,0311
Map 54,416 351,34 368,96 | 1,5465 | 0,5921 0,7589 132,82 | 22,96
HKugkocte | 45,00 1,0821 1234,0 243,55 24442 | 1,1484 | 0,6197 | 1,0514 |429,7 0,0950
Map 61,673 353,11 370,66 | 1,5451 | 0,6006 [ 0,7827 131,65 | 22,52
Hugkocts | 50,00 1,2166 1213,0 248,71 249,71 1,1645 | 0,6242 | 1,0719 | 408,8 0,1688
Map 69,771 354,81 372,24 | 1,5437 | 0,6093 [ 0,8095 130,30 | 22,14
Hugkocts | 55,00 1,3630 11911 253,95 255,10 |1,1807 | 0,6288 [ 1,0953 | 387,5 0,2549
Map 78,823 356,42 373,72 | 1,5421 [ 0,6182 | 0,8404 128,76 | 21,81
HKungkocts | 60,00 1,5219 1168,1 259,28 260,58 |1,1969 | 0,6338 [ 1,1225 | 365,9 0,3565
Map 88,966 357,94 375,05 |1,5404 | 0,6274 | 0,8763 127,02 | 21,54
HKngkocts | 65,00 1,6941 1144,0 264,71 266,19 (1,2131 | 0,6391 1,1545 | 343,9 0,4783
Map 100,375 359,35 376,23 |1,5385 | 0,6370 | 0,9191 125,07 | 21,31
Xungkocte | 70,00 1,8802 1118,3 270,26 271,94 | 1,2295 | 0,6450 | 1,1931 321,3 0,6264
Map 113,272 360,62 377,22 |1,5363 | 0,6471 0,9714 | 122,88 | 21,14
ugkocte | 75,00 2,0811 1090,9 275,94 277,84 | 1,2461 | 0,6517 [ 1,2410 | 2981 0,8103
Map 127,952 361,72 377,99 |1,5337 | 0,6578 | 1,0370 | 120,44 | 21,01
HKugkoctsb | 80,00 2,2975 1061,4 281,78 283,94 [1,2629 | 0,6594 |1,3024 |2741 1,0439
Map 144,822 362,62 378,48 | 1,5306 | 0,6693 | 1,1225 117,73 | 20,92
Kugkocts | 85,00 2,5304 1029,1 287,82 290,27 |[1,2801 | 0,6684 | 1,3844 |249/4 1,3495
Map 164,464 363,26 378,64 |1,5268 [0,6819 [ 1,2394 114,73 | 20,85
Hugkoctb | 90,00 2,7808 993,2 294 11 296,91 1,2978 | 0,6795 | 1,5006 |223,6 1,7636
Map 187,766 363,54 378,35 | 1,5220 | 0,6961 1,4101 111,41 | 20,79
Hugkroctb | 95,00 3,0501 952,2 300,75 303,95 |1,3163 [ 0,6936 [ 1,6794 196,9 2,3518
Map 216,208 363,34 377,45 | 1,5159 [ 0,7127 | 1,6835 107,75 | 20,68
Kungkocts | 100,00 3,3399 903,8 307,89 311,58 1,3360 | 0,7122 | 1,9963|169,0 3,2470
Map 252,577 362,38 375,60 |1,5076 | 0,7332 |[2,1924 103,73 | 20,41
Kugkocts | 105,00 3,6525 842,2 315,90 320,24 | 1,3581 | 0,7387 |[2,7539 139,3 47872
Map 303,473 360,05 372,08 |1,4952 | 0,7610 | 3,4579 | 99,28 19,71
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OkoHYaHue mabnuuypei 10

BHyT- Sh- OH- Cro- Koadp-
Ceoit- Temne- Oasre- MnoT- peHHsAS Tpo- C,. C, pocTb u-
CTBO XNa- patypa, Hue, HOCTb, 3Hep- Tane- nus, kDx/ X/ sByKa LUeHT
pareHTa °C MlMa Kr/m3 rus, nvm/, KoK/ (kr-K) (kr-K) o J-T,
kIDK/Kr KEbk/kr (kr-K) K/MMa
HugkocTs | 110,00 3,9924 7427 326,44 331,82 |1,3874 | 0,7870 | 7,8061 105,3 8,2916
Map 396,337 | 353,88 363,05 | 1,4712 | 0,8089 | 11,4400 | 93,96 17,60
Kputude- | 111,97 4,1361 565,0 340,44 347,76 | 1,4283 ¢ ¢ ¢ 13,3694
CKas TodKa

@ TpoitHasa TouKa.
b TemnepaTypa KuneHUs npu aTMocepHOM aBneHnu.
¢ 3HaueHus C,, C,, U W B KpUTU4ECKOM TOYKE He SBMSKOTCS YacTblo HAaCTOAWero cTaHaapTa.

5.5 R22. XnopogudtopmeTtaH

5.5.1 Imana3oH geicTBuA
KoadhduumneHTol 4EWCTBYIOT B CNeayouiem auanasoHe:

Tinin = 115,73 K; Tj1ax = 950 K; pray = 60 MMa; pp,a, = 19,91 monb/n (1722 kr/md).
Tabnwuuya 11— KoadpduumeHTel M NoKazaTenu cTeneHn cocTaBnsAtolwei ngeansHoro rasa [ypasHenus (3) — (5)]

k Cy b a, b,

0 4,00526140446 — — —

1 0,000120662553 1 — —

2 — — 1,0 4352,3095
3 — — 1,0 1935,1591
4 — — 1,0 1887,67936
5 — — 1,0 1694,88284
6 — — 1,0 1605,67848
7 — — 1,0 1162,53424
8 — — 1,0 857,51288
9 — — 1,0 605,72638
10 — — 1,0 530,90982

Tabnuuya 12 — KoahduLmeHTsl M NoKasaTenn cTeneHn cocTaBnsAolLei peanbHoOro rasa

k Ny t dj » o

1 0,695645445236-10~"1 -1 1 0 0

2 0,252275419999-102 1,75 1 0 0

3 -0,202351148311:103 2,25 1 0 0

4 0,350063090302-103 25 1 0 0

5 -0,223134648863-103 2,75 1 0 0

6 0,488345904592-102 3 1 0 0

7 0,108874958556-10~" 55 1 0 0

8 0,590315073614 1,5 2 0 0

9 —0,689043767432 1,75 2 0 0

10 0,284224445844 3,5 2 0 0

11 0,125436457897 1 3 0 0
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K Ny t, dy I o
12 -0,113338666416-10~" 45 3 0 0
13 -0,63138895917-10"1 1,5 4 0 0
14 0,974021015232-10~2 0,5 5 0 0
15 -0,408406844722-103 45 6 0 0
16 0,741948773570-10~3 1 7 0 0
17 0,315912525922-10~3 4 7 0 0
18 0,876009723338-10~ 5 7 0 0
19 -0,110343340301-10-3 -05 8 0 0
20 -0,705323356879-10~4 35 8 0 0
21 0,235850731510 5 2 2 1
22 —0,192640494729 7 2 2 1
23 0,375218008557-102 12 2 2 1
24 —0,448926036678-10~4 15 2 2 1
25 0,198120520635:10~1 35 3 3 1
26 -0,356958425255-10~" 35 4 2 1
27 0,319594161562:10~1 8 4 2 1
28 0,260284291078:105 15 4 2 1
29 -0,897629021967-102 25 4 4 1
30 0,345482791645-10~"1 6 2 1
31 -0,411831711251-10~2 6 2 1
32 0,567428536529-10~2 19 6 4 1
33 -0,563368989908- 102 8 2 1
34 0,191384919423-10~2 7 8 2 1
35 -0,178930036389-10~2 13 8 4 1

5.5.2 NpuBegeHHbIe napamMeTpbl, MONIAPHAA Macca U ra3oBasi MOCTOAHHAA
'=369,295 K; p' = 6,05822 monk/n; M = 86,468 r/monb, R = 8,31451 [x/(monb-K).
5.5.3 CnpaBoyHble NapamMeTpPbl COCTOAHUA
Tref= 273,15 K pos= 1,0 KIMa; hyop = 35874,594 [Hi/MONb; ;¢ = 205,2915 x/(monb-K); f; = 4,11105369;
f, =2986,44988.

Tabnuuya 13— CeoiicTBa R22 Ha rpaHuLe XMAKOCTU 1 HaCkILIEHHOrO Napa

TB?;'_ - OH- Cko- Koadp-
Temne- Hasne- Mnot- EHH - Tpo- C,, C, pocTb hu-
paTypa, Hue, HOCTb, s nms, kx/ K}:()JK/ 3BY- LUueHT
°C MMa Kr/m3 r‘:;p' KH:S;« KK/ (kr-K) (kr-K) Ka, JT,
KIDK /;<r (kr-K) m/c K/MIa
Mugkocts | —157,422 | 379510~ | 1721,3 29,60 29,60 0,0761 0,7161 1,0753 | 1410,9 | -0,4446
Map 3,410-10-5 | 321 ,68 332,71 |2,6952 |0,3292 |0,4253 | 119,91 | 398,80
Muakocte |-155,00 | 6620107 | 1714,9 32,20 32,20 0,0983 |(0,7139 |1,0735 |1398,2 | —0,4450
Map 5,827-10-5 322,38 |333,74 [2,6505 |0,3318 |0,4280 | 121,05 |380,74
Xupkocts | -150,00 |1,934-10°8 | 1701 ,8 37,56 37,56 0,1428 |(0,7086 |1,0696 |1371,9 | —0,4456
Map 1,633-10~4 324,05 | 33590 [2,5653 |0,3375 |0,4336 | 123,35 |344,75
Muakocte |-145,00 | 514110 | 1688,8 42,90 42,90 0,1853 | 0,7027 |1,0663 | 1346,3 | —0,4456
Map 4172104 [ 325,76 | 338,08 |2,4887 |0,3433 |0,4394 125,60 | 311,19
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BHy-

TDEH- SH- OH- Cko- Koadp-
Temne- [Hasne- Mnot- P Tpo- C,. C, pocTb u-
paTtypa, Hue, HOCTb, 3:2” T_Ia;:' nus, kx/ KL{)JK/ 3BY- LMeHT
°C MMa kr/m3 mﬂp_ KX /;<r KK/ (kr-K) (kr-K) Ka, J-T,
) (kr-K) m/c K/MMa
KOK/KT
Kugkocte | —140,00 |1 ,258-10‘5 1675,8 48,22 48,22 0,2260 |0,6972 | 1,0641 1321,4 | -0,4449
Map 9,826-10‘4 327,49 | 340,29 (24195 |[0,3492 |0,4454 |127,78 | 280,46
»Knakocts | —-135,00 |2,860-10° | 1662,8 53,54 53,54 0,2652 |0,6923 |1,0628 |1296,8 | -0,4436
Map 2,‘]53-‘]0‘3 329,25 | 342,53 |[2,3571 0,3552 | 0,4514 | 129,92 | 252,63
uakocte | —130,00 | 6,091 103 1649,8 58,85 58,85 0,3030 |0,6882 |1,0622 |1272,4 | -0,4417
Map 4,426-103 | 331,04 | 344,80 |2,3005 |0,3614 |[0,4576 | 132,01 |227,61
Kungkocts | —125,00 | 0,000122 | 1636,8 64,16 64,16 0,3395 |[0,6847 |1,0620 |1248,0 |-0,4396
Map 0,00859 332,85 | 347,10 [2,2492 |[0,3676 |0,4639 | 134,05 |205,23
YugkocTte | —120,00 | 0,000233 | 1623,7 69,47 69,47 0,3747 | 06815 |1,0619 |1223,7 | -0,4372
Map 0,01585 334,70 |[349,42 |22027 |0,3739 |0,4703 | 136,04 | 185,26
ugkocts | —115,00 | 0,000424 | 1610,7 74,78 74,78 0,4088 | 06786 |1,0618 |1199,5 | -0,4346
Map 0,02792 336,57 | 351,77 [2,1603 |[0,3803 |0,4768 | 137,99 | 167,49
Kungkocts | —110,00 | 0,000740 | 1597,6 80,09 80,09 0,4419 |0,6759 [1,0616 |[1175,4 |-0,4319
Map 0,04719 338,48 | 354,15 (21217 |[0,3868 |0,4834 | 139,90 | 151,69
ugkocte |—105,00 | 0,00124 | 1584,5 85,40 85,40 0,4739 |06732 |1,0614 |1151,4 | -0,4289
Map 0,0768 340,40 [ 356,55 |2,0865 |0,3934 |0,4902 | 141,76 | 137,65
»Kugkocts | —100,00 | 0,00201 1571,3 90,70 90,71 0,5050 |(0,6706 |[1,0612 |[1127,5 |-0,4257
Map 0,1210 342,35 | 358,97 |[2,0543 |[0,4000 |0,4972 |143,57 | 125,17
ugkocTe | —95,00 0,00316 | 15581 96,01 96,01 0,5352 | 0,6680 |1,0611 1103,7 | —0,4221
Map 0,1847 344,32 | 361,40 [2,0249 |0,4067 |[0,5044 |[14534 | 114,07
HuakocTs | —90,00 0,00481 1544,9 101,31 | 101,32 | 0,5646 |0,6655 |1,0612 |1080,1 |-0,4180
Map 0,2744 346,31 | 363,85 [1,9980 |[0,4136 |0,5118 | 147,05 | 104,20
Kugkocte | —85,00 0,00715 | 15631,6 106,62 | 106,63 |[0,5932 |0,6632 |1,0616 | 1056,6 |-0,4134
Map 0,3973 348,31 | 366,31 [1,9734 |0,4206 |[0,5195 | 148,70 | 95,41
XKugkocTe | —80,00 0,0104 1518,2 111,93 | 111,94 | 0,6210 | 0,6611 1,0624 | 1033,1 | -0,4082
Map 0,562 350,33 | 368,77 |1,9508 |0,4277 |0,5276 | 150,29 | 87,58
HuakocTts | —75,00 0,0147 1504,7 117,24 | 117,25 | 0,6482 |(0,6592 |1,0637 |1009,8 | -0,4023
Map 0,779 352,36 | 371,24 [1,9300 |[0,4350 |0,5359 |[151,82 |80,60
YuakocTe | —70,00 0,0205 1491,2 122,56 | 122,58 | 0,6747 |0,6575 |1,0655 |986,4 |-0,3956
Map 1,060 354,39 | 373,70 [1,9108 |[0,4425 |0,5447 |153,28 | 74,36
ugkocTte | —65,00 0,0279 1477,5 127,90 | 127,91 | 0,7006 |0,6562 |1,0679 |963,2 |-0,3881
Map 1,416 356,42 |[376,15 |1,8932 |0,4502 | 0,5539 | 154,66 |68,78
»Kugkocte | —60,00 0,0375 1463,7 133,24 | 133,27 [0,7260 |0,6552 |1,0710 |939,9 |-037%
Map 1,863 358,46 378,59 |[1,8770 |0,4581 0,5637 | 155,97 | 63,78
ugkocTb | —55,00 0,0496 14497 138,60 | 138,63 | 0,7509 |(0,6546 |1,0748 |916,6 |-0,3702
Map 2,414 360,49 |381,02 [1,8619 |[0,4662 |0,5739 |157,18 | 59,29
HuakocTs | —50,00 0,0645 1435,6 143,98 | 144,03 | 0,7752 |0,6543 |1,0793 |893,4 |-0,3597
Map 3,088 362,52 | 383,42 |[1,8480 |[0,4745 |0,5847 | 158,31 | 55,26
Kugkocte | —45,00 0,0829 1421,3 149,38 | 149,44 (0,7992 |0,6544 |1,0845 | 8701 —0,3481
Map 3,901 364,53 | 385,79 | 1,8351 0,4831 0,5962 | 159,33 | 51,63
KuakocTb —40,8']b 0,1013 1409,2 153,93 | 154,00 | 0,8189 |0,6548 |1,0895 |8506 |-0,3375
Map 4,704 366,21 |[387,75 |1,8250 |0,4904 |0,6063 | 160,11 |48,85
ugkocts | —40,00 0,1052 1406,8 154,81 | 154,89 | 0,8227 | 0,6549 |1,0905 |846,9 |-0,3353
Map 4,873 366,53 | 388,13 [ 1,8231 0,4919 | 0,6083 | 160,26 | 48,34
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BHy-

TOSH- SH- OH- Cko- Koadh-
Temne- Hasne- Mnot- P Tpo- C,, C, pocTb u-
HARA Tarns-
paTypa, Hue, HOCTb, aHep- s nms, K/ K}:[?K/ 3BY- LMeHT
°C MMa kr/m3 ! kx/ (kr-K) (kr-K) Ka, J-T,
s, KD we | KMMa
kI/Kr
Xwugkoctb | —30,00 0,1639 1377,2 165,76 | 165,88 | 0,8687 0,6570 1,1049 |800,3 |-0,3057
Map 7,379 370,48 | 39269 |1,8015 0,5103 | 0,6349 | 161,78 | 42,68
Kugkocts | —25,00 0,2014 1362,0 171,29 | 171,44 |0,8912 | 0,6585 1,1134 |777,0 |-0,2887
Map 8,958 372,42 (394,90 |1,7918 |[0,5199 |[0,6495 [162,36 (40,24
Kugkocets | —20,00 0,2453 1346,5 176,86 | 177,04 |0,9135 | 0,6604 1,1227 |753,6 |[-0,2700
Map 10,790 374,33 397,06 |1,7826 |0,5299 |0,6650 (162,82 (38,01
>Kugkocts | —15,00 0,2962 1330,8 182,47 | 182,70 |0,9354 | 0,6626 1,1328 | 730,2 |-0,2495
Map 12,901 376,20 (399,16 |1,7740 |0,5400 |[0,6816 [ 163,15 | 35,98
Kugkoets | —10,00 0,3548 1314,7 188,13 | 188,40 | 0,9572 | 0,6651 1,1439 |[706,8 |[-0,2270
Map 15,322 378,04 |401,20 |1,7658 | 0,5505 |0,6994 (163,35 34,13
Kugkocts | -5,00 0,4218 1298,3 193,85 | 194,17 |0,9787 | 0,6680 1,1561 |683,4 |[-0,2023
Map 18,086 379,84 |[403,16 | 1,7581 0,5613 |0,7184 | 163,40 | 32,44
XKugkocts | 0,00 0,4980 1281,5 199,61 | 200,00 |1,0000 |0,6711 1,1692 |[659,9 [-0,1750
Map 21,229 381,59 (405,05 |1,7507 |[0,5723 |[0,7390 [163,31 | 30,89
Kugkocts | 5,00 0,5841 1264,3 205,44 | 20590 |1,0212 | 0,6745 1,1836 |[636,3 [-0,1448
Map 24,792 383,29 |406,85 |1,7436 |0,5836 |0,7611 163,06 | 29,48
>Kuakocts | 10,00 0,6809 1246,7 211,32 | 211,87 |[1,0422 | 0,6782 1,1993 |612,7 |-0,1112
Map 28,820 384,93 |40856 |1,7368 |[0,5953 |[0,7852 162,65 |28,18
Kugkocts | 15,00 0,7893 1228,6 217,28 | 217,92 |1,0630 | 0,6822 1,2166 |588,9 |[-0,0737
Map 33,362 386,51 [410,16 |1,7302 |0,6072 |[0,8115 [162,07 | 26,99
Kugkocts | 20,00 0,9100 1209,9 223,31 | 224,06 |1,0838 | 0,6864 1,2356 | 565,1 -0,0316
Map 38,477 388,01 (411,66 |1,7238 |0,6195 |[0,8404 [161,32 | 25,90
>Kuakocts | 25,00 1,0439 1190,7 229,41 | 230,29 |1,1045 | 0,6909 1,2568 | 541,1 0,0161
Map 44,232 389,43 |[413,03 |1,7174 | 0,6321 0,8724 | 160,38 | 24,90
KugkoceTts | 30,00 1,1919 1170,7 235,61 | 236,62 |1,1252 | 0,6956 1,2807 |516,8 |[0,0704
Map 50,705 390,76 41426 |1,7111 0,6450 | 0,9081 169,25 [ 23,98
Kugkocts | 35,00 1,3548 1150,1 241,89 | 243,07 |1,1458 | 0,7006 1,3077 [492,4 |[0,1331
Map 57,988 391,98 (41534 |1,7048 |0,6584 |[0,9485 (157,91 23,14
XKugkocTts | 40,00 1,5336 1128,5 248,29 | 249,65 |1,1665 | 0,7059 1,3389 | 467,6 |0,2060
Map 66,193 393,08 (416,25 |1,6985 |0,6722 |[0,9948 (156,36 (22,37
Kugkocts | 45,00 1,7292 1106,0 254,80 | 256,36 |1,1872 |0,7116 1,3755 | 442,55 |[0,2919
Map 75,457 394,04 | 416,95 | 1,6919 | 0,6865 1,0487 | 154,58 | 21,66
>KuakocTts | 50,00 1,9427 1082,3 261,45 | 263,25 |1,2080 |0,7176 1,4191 |417,0 |0,3945
Map 85,952 394,83 (417,44 |1,6852 |0,7014 1,1126 | 152,56 | 21,01
Yugkocts | 55,00 2,1751 1057,2 268,26 | 270,32 |1,2291 0,7240 1,4724 |390,9 |[0,5190
Map 97,899 395,43 (417,65 | 1,6781 0,7170 1,1902 | 150,28 | 20,41
Kuakocts | 60,00 2,4275 1030,4 27526 | 277,61 |1,2504 | 0,7308 1,5392 |364,3 |[0,6730
Map 111,591 395,80 (417,55 |1,6705 |[0,7335 1,2872 | 147,72 | 19,85
>Kugkocts | 65,00 2,7012 1001,4 282,49 | 28518 |[1,2722 |0,7384 1,6259 |337,0 |0,8674
Map 127,430 395,87 |[417,06 |1,6622 | 0,751 1,4128 | 144,85 | 19,32
Kugkocts | 70,00 2,9974 969,7 290,01 | 293,10 |1,2945 | 0,7467 1,7434 | 308,8 1,1199
Map 145,991 395,56 | 416,09 |1,6529 |0,7702 1,5837 |141,66 | 18,81
Kuakocts | 75,00 3,3177 934,4 297,91 | 301,46 |1,3177 | 0,7563 1,9127 [279,6 1,4598
Map 168,158 394,76 |414,49 | 1,6424 |0,7914 1,8322 (138,11 | 18,28
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TB?;'_ . OH- Cxo- Koadh-
Temne- Daene- Mnot- snn TanL- Tpo- C,, C,, pocTb u-
paTypa, Hue, HOCTb, SHED- s nus, kx/ KJ:()JK/ 3BY- LUUeHT
°C Mrla kr/m3 mp B I (kr-K) (kr-K) ka, JT,
KKK (kr-K) m/c K/MnNa
>KupkocTtb | 80,00 3,6638 893,7 306,34 |310,44 [1,3423 |0,7680 |2,1814 |248,8 | 1,9420
Map 195,404 393,26 |412,01 [1,6299 |0,8157 |2,2308 |134,15|17,70
>Kupkoctb | 85,00 4,0378 8448 315,60 |320,38 [1,3690 |0,7840 |2,6821 |2153 |26843
Map 230,560 390,67 408,19 |1,6142 [0,8450 |2,9841 (129,71 | 16,98
Mugkoets | 90,00 4,4423 780,1 326,39 | 332,09 [1,4001 |0,8115 |3,9811 |[177,0 |4,0006
Map 280,625 386,04 | 401,87 [1,5922 |0,8843 |[4,9749 |12464 | 15,90
ugkocts | 95,00 4,8824 662,9 34219 | 349,56 |[1,4462 |0,8918 |17,3120(128,0 |7,2855
Map 382,037 374,50 |387,28 |[1,5486 |0,9566 |252863|117,96 | 13,40
Kputude- | 96,15 4,9900 523,8 357,37 |366,90 |[1,4927 ¢ ¢ ¢ 10,3661
ckas TouKa
2 TpoitHasa TouKa.
b TemnepaTypa KMNeHUA Npu aTMOCEPHOM AaBneHNN.
¢ 3naveHun C,, Cp U W B KPUTNYECKOW TOUKE HE SBMAIOTCA YacTbio HACTOALLEro cTaHapTa.

5.6 R32. AudTopmeTaH

5.6.1 Inana3oH aencTeuA

KoachhuumneHTel 4eWCTBYIOT B CNeaylowem guanasoHe:

T

min

=136,34 K; T,

max = 435 K; o = 70 MIa; Py = 27,4734 MoONb/n (1429 Ki/m3),

Tabnuuya 14 — KoadhdULMEHT U NOKasaTenn CTeNeHn cocTaBnAoLWEen nieansHoro rasa [ypasHenus (3) — (5)]

k Cy ay b,
0 4,004486 — —
1 — 1,160761 798
2 — 2,645151 4185
3 — 5,794987 1806
4 — 1,120475 11510

Tabnuya 15— KoaddULUMeHTE 1 NokasaTenu cTeNneHn CoCTaBnsoWen peansHoro rasa

k N, ty d; I oy
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
11 0,0004782025 —1 8 1 1
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K Ny t, dy I o
12 -0,005504323 25 3 4 1
13 -0,02418396 1,75 5 1 1
14 0,4209034 4 1 2 1
15 -0,4616537 5 1 2 1
16 -1,200513 1 3 1 1
17 -2,59155 1,5 1 1 1
18 -1,400145 1 2 1 1
19 0,8263017 0,5 3 1 1

5.6.2 NpuBeaeHHbIe NapamMeTpbl, MOMAPHAA Macca U ra3oBasi NOCTOSAAHHAA

T'=351,255K; p' = 8,1500846 monb/n; M = 52,024 r/monb; R = 8,31471 [x/(monb-K).

5.6.3 CnpaBoYHbIe NapaMeTpPbl COCTOAHUA

Tiet= 273,15 K; pos= 1,0 kMa; h o= 28204,341 [x/Monb; S,o¢= 171,6913 i/(Monb-K); f = 7,25470784,
f,=2231,55735.

Tabnwuuya 16 — CeoiicTBa R32 Ha rpaHuLe XUAKOCTU W HACkILLEHHOro napa

BHyT- Koad-
Temne- JaBne- Mnot- peHHAs OH- SHTpoO- c,, o Cko- dm-
Tarns ni4, Kﬂp pocTb
paTypa, Hue, HOCTb, 3Hep- s KK/ kOx/ K/ 3syKka LMeHT
°C MMa Kr/m3 rus, Kﬂ)K/I’(F g (krK) (kr-K) e J-T,

k/KP (kr-K) KMMNa
HKupkocTtes | —136,812 4,800-10"5 1429,3 -19,07 -19,07 |-0,1050 | 1,0658 | 1,5925 | 14144 | -0,3376

Map 2,2031 03 422,52 444 31 |3,2937 | 0,4995 |0,6597 | 169,60 | 881,12
uakocts | —135,00 6,339-10‘5 1424,9 -16,19 —16,19 | -0,0840 | 1,0613 | 1,5900 | 1404,9 |-0,3375

Map 2,8721 03 423,42 44549 |3,2579 |0,5007 |0,6609 | 170,67 | 823,35
uakoctb | —=130,00 | 0,000131 | 1412,7 -8,26 —8,26 -0,0276 | 1,0494 | 1,5835 | 1378,4 | —0,3369

Map 0,00574 425,90 448,77 |3,1651 0,5041 | 0,6646 | 173,59 | 686,24
Kupkoctb | -125,00 | 0,000257 | 1400,6 -0,36 —0,36 0,0267 1,0380 [1,6777 | 1352,1 | -0,3359

Map 0,01085 428,39 452,05 |3,0804 |0,5080 |0,6689 | 176,44 | 576,21
Kupkoctb | —120,00 | 0,000478 | 1388,4 7,62 7,52 0,0790 1,0274 [ 1,6726 | 1325,8 | —-0,3345

Map 0,01954 430,88 455,33 13,0030 |[0,5123 [0,6738 | 179,21 | 487,31
>Kupkoctb | —115,00 | 0,000850 | 1376,1 15,37 15,37 0,1294 1,0173 [ 1,5682 | 1299,5 | -0,3327

Map 0,03369 433,37 458,60 12,9320 [0,5173 |0,6796 | 181,91 | 415,01
Kupkoctb | —110,00 | 0,00145 1363,8 23,20 23,20 0,1782 1,0079 [1,5647 | 1273,4 | -0,3304

Map 0,0558 435,85 461,86 |2,8668 |[0,5229 |0,6863 | 184,52 | 355,78
Kupkoctb | —105,00 | 0,00239 1351,5 31,02 31,02 0,2254 |0,9991 |1,5619 | 1247,3 | -0,3277

Map 0,0894 438,32 465,10 |2,8068 |[0,5293 |0,6940 | 187,05 | 306,92
>Kupkoctb | —100,00 | 0,00381 1339,0 38,82 38,83 0,271 0,9910 | 1,5600 | 1221,2 | —-0,3244

Map 0,1385 440,77 468,31 |2,7515 [0,5365 | 0,7030 | 189,50 | 266,28
Kupkoctb | —95,00 0,00590 1326,5 46,62 46,62 0,3155 |0,9834 | 1,5588 | 1195,3 | -0,3205

Map 0,2084 443,20 471,48 12,7003 |0,5446 (0,7134 | 191,84 | 232,23
>Kugkoctb | 90,00 0,00887 1313,9 54,41 54,42 0,3586 |0,9764 |1,5586 | 1169,3 |-0,3160

Map 0,3056 445,59 47461 |2,6529 |0,5538 |0,7254 | 194,09 | 203,45
Kupkoctb | —85,00 0,0130 1301,2 62,20 62,21 0,4006 | 0,9700 |1,5592 | 1143,4 |-0,3109

Map 0,438 447,96 477,70 12,6089 |0,5641 |0,7390 | 196,24 | 178,95
>Kupkoctb | —80,00 0,0187 1288,4 70,00 70,02 0,4415 |0,9641 |1,5606 | 1117,5 |-0,3051

Map 0,613 450,29 480,72 12,5679 |0,5755 |0,7543 | 198,26 | 157,95
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BHyT- Koadh-
Temne- DNagre- Mnot- peHHsA SH- SHTpO- C,, C, Cko- dm-
Tane- nmsa, pocTb
patypa, Hue, HOCTb, 3Hep- s KK/ KA/ / sByKa LMeHT
°C MMa kr/m3 s, /‘ K (kr-K) (kr-K) Y ! J-T,
ke | KERKE L (EK) Me | oMMa
Kugkocte | =75,00 0,0262 1275,4 77,81 77,83 0,4814 | 0,9588 | 1,5630 | 1091,7 |-0,2986
Map 0,842 452,57 483,68 |[2,5296 |0,5880 |0,7714 | 200,18 | 139,85
»Kugkocte | =70,00 0,0361 1262,4 85,63 85,66 0,5204 | 0,9540 | 1,5663 | 1065,8 |-0,2913
Map 1,135 454,81 486,57 |[2,4939 |0,6015 | 0,7903 | 201,96 | 124,19
uakoctb | —65,00 0,0488 12491 93,46 93,50 0,5585 | 0,9497 | 1,5706 |1039,9 |0,2831
Map 1,507 456,99 489,38 |[2,4604 |0,6160 | 0,8110 |203,62 | 110,58
ugkocts | —60,00 0,0650 1235,7 101,32 101,38 [0,5958 |0,9460 | 1,5758 | 1014,1 |—0,2740
Map 1,969 459,12 492,11 2,4289 | 0,6315 | 0,8335 | 205,14 | 98,73
uakoctb | —55,00 0,0852 12221 109,21 109,28 |[0,6324 |0,9427 | 1,5821 |988,2 —0,2640
Map 2,538 461,19 494,74 |2,3993 |0,6477 |0,8576 |206,52 | 88,40
uakoctb | 50,00 0,1101 1208,4 117,13 117,22 | 0,6683 |0,9400 | 1,5895 |962,2 —0,2528
Map 3,232 463,19 497,27 |[2,3714 | 0,6646 | 0,8835 | 207,75 | 79,39
Kugkocts | -51,65° | 0,1013 1212,9 114,51 114,59 |[0,6565 |0,9408 | 1,5869 |970,8 —0,2566
Map 2,988 462,54 496,45 |[2,3805 |0,6589 | 0,8748 |207,36 | 82,23
Kugkocte | —45,00 0,1406 1194,4 125,08 125,20 |0,7035 |[0,9377 |1,5980 |936,3 -0,2404
Map 4,067 465,13 499,70 |[2,3450 |0,6820 |0,9110 |208,83 |71,52
»Kugkocte | —40,00 0,1774 1180,2 133,08 133,23 |0,7382 |[0,9359 |1,6077 |910,2 -0,2267
Map 5,065 466,99 502,02 |2,3200 |0,6998 | 0,9401 |209,74 | 64,65
uakoctb | 35,00 0,2214 1165,7 141,12 141,31 [0,7723 | 0,9346 | 1,6187 | 884,0 -0,2115
Map 6,248 468,78 504,21 |2,2962 |0,7180 | 0,9709 |210,49 | 58,63
uakocts | =30,00 0,2734 1151,0 149,21 149,45 |0,8060 |0,9338 |1,6311 |857,8 —0,1947
Map 7,639 470,48 506,27 |2,2735 |0,7365 | 1,0035 | 211,07 | 53,37
ugkoctb | —25,00 0,3346 1135,9 157,36 157,66 |[0,8392 |0,9334 | 1,6451 |831,4 -0,1761
Map 9,266 472,09 508,20 |(2,2518 |0,7552 | 1,0380 | 211,47 |48,75
Yuakoctb | —20,00 0,4058 1120,6 165,58 165,94 |[0,8720 |0,9335 | 1,6607 |804,9 —0,1553
Map 11,157 473,61 509,97 |[2,2310 |0,7740 | 1,0747 | 211,68 | 44,70
uakoctb | —15,00 0,4881 1104,9 173,86 174,31 [0,9044 |0,9341 | 1,6783 |778,3 -0,1322
Map 13,346 475,01 511,58 |2,2109 |0,7930 | 1,1139 |211,69 | 41,13
ugkocte | —10,00 0,5826 1088,8 182,23 182,76 |0,9365 |[0,9351 |1,6980 |(751,4 -0,1063
Map 15,870 476,31 513,02 |2,1915 |0,8121 | 1,1560 |211,50 | 37,98
»Kugkocts | —5,00 0,6906 1072,2 190,68 191,33 |0,9684 |0,9366 |1,7201 |724,3 -0,0772
Map 18,769 477,47 514,26 |2,1727 |0,8315 | 1,2015 | 211,10 | 35,20
HuakocTs | 0,00 0,8131 1055,3 199,23 200,00 |[1,0000 |0,9386 |1,7450 |696,9 —0,0444
Map 22,091 478,49 515,30 |2,1543 |0,8510 | 1,2511 |210,48 | 32,72
HuakocTsb | 5,00 0,9514 1037,7 207,88 208,80 |[1,0314 |0,9412 |1,7733 |669,2 —-0,0071
Map 25,891 479,36 516,11 2,1363 |0,8709 | 1,3058 |209,63 | 30,51
uakocts | 10,00 1,1069 1019,7 216,66 217,74 |[1,0628 |0,9443 | 1,8056 |641,2 0,0354
Map 30,232 480,05 516,66 |2,1185 0,8911 | 1,3667 | 208,54 | 28,54
YKuakoctb | 15,00 1,2808 1000,9 225,56 226,84 |[1,0940 |0,9480 | 1,8428 |612,7 0,0843
Map 35,190 480,54 516,93 |[2,1008 | 0,9118 | 1,4353 | 207,20 | 26,76
YuakocTb | 20,00 1,4746 981,4 234,62 236,12 |[1,1253 |0,9524 | 1,8859 |583,7 0,1410
Map 40,856 480,81 516,90 |2,0831 0,9331 | 1,5136 | 205,60 (25,16
uakoctb | 25,00 1,6896 961,0 243,84 24560 |[1,1566 |0,9577 | 1,9367 |554,2 0,2076
Map 47,339 480,82 516,51 | 2,0652 |0,9550 | 1,6045 |203,72 |23,69
Kugkocts | 30,00 1,9275 939,6 253,27 255,32 11,1881 0,9638 | 1,9973 | 524,0 0,2865
Map 54,776 480,54 515,72 | 2,0471 0,9779 | 1,7118 | 201,54 (22,36
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BHyT- . Koadp-
Temne- Daene- Mnort- peHHas OH- SHTPO- c,, C, Cko -
Tarn nm4, pocTe
paTypa, Hue, HOCTb, 3Hep- s KK/ KK/ K}:())K/ 3syKa LeHT
°C MMa Kkr/m3 s, KD,)K/I’(F \rK (krK) (kr-K) o J-T,
KK/KP (krK) KiMMNa
Hugkocts | 35,00 2,1898 917,0 262,92 265,30 |1,2198 |0,9712 | 2,0710 | 493,0 |0,3815
Map 63,343 479,91 514,48 |[2,0285 |1,0019 |1,8412 | 199,04 | 21,13
HugkocTs | 40,00 2,4783 893,0 272,84 275,61 |1,2520 |0,9800 |2,1629 |461,0 |0,4976
Map 73,268 478,88 512,71 | 2,0091 1,0272 | 2,0012 | 196,19 | 19,98
ugkocTb | 45,00 2,7948 867,3 283,09 286,31 |1,2847 |0,9907 |2,2809 |428,0 |0,6428
Map 84,859 477,36 510,29 |[1,9888 | 1,0542 |2,2056 | 192,96 | 18,90
ugkocTs | 50,00 3,1412 839,3 293,74 297,49 |1,3183 |1,0039 |2,4385 |393,6 |0,8288
Map 98,550 475,23 507,10 |[1,9670 |1,0834 |2,4773 | 189,31 [ 17,86
HugkocTb | 55,00 3,56199 808,3 304,93 309,29 | 1,3531 1,0207 | 2,6610 | 357,6 1,0751
Map 114,989 472,32 502,93 |[1,9432 |1,1156 |2,8594 | 185,16 | 16,85
ugkocTs | 60,00 3,9332 773,3 316,84 321,93 |1,3898 | 1,0428 | 3,0007 |319,7 1,4157
Map 135,213 468,35 497,44 11,9166 |1,1519 | 3,4412 | 180,43 | 15,83
HugrocTs | 65,00 4,3843 732,3 329,81 335,80 |1,4293 |1,0732 |3,5880 |279,4 1,9160
Map 161,092 462,84 490,05 |1,8855 |1,1947 |4,4462 | 174,95 | 14,75
Hugrocts | 70,00 4,8768 680,9 344,57 351,73 [1,4740 |1,1194 | 4,8653 | 2358 |[2,7233
Map 196,688 454,72 479,52 |1,8464 |1,2488 |6,6388 | 168,40 | 13,49
Hugrocts | 75,00 5,4168 605,9 363,45 372,39 |1,5314 | 1,2064 | 10,1347 | 186,1 4,3093
MNap 255,587 440,53 461,72 |1,7880 |1,3310 | 15,6016 | 159,64 | 11,74
Kputunde- | 78,11 5,7820 424,0 400,51 41415 16486 |c c ¢ 8,0731
cKas TouKa
@ TpoiiHada TouKa.
b TemnepaTypa knneHns npu armocepHOM iaBreHUH.
¢ 3Hauenuna C,, Cp M W B KpUTUYECKOIW TOUKE He ABNAITCA YacTbio HACTOALWEro cTaHaapTa.

5.7 R123. 2,2-Auxnop-1,1,1-TpudTopaTan

5.7.1 Anana3oH AenCcTBUA
KoabduumeHTbl AEACTBUTENbHBI B CRIEAYIOLLEM Mana3oHe:

Trnin = 166 K; Tiay = 600 K; pray = 40 MINa; ppa, = 11,6 Monb/n (1774 kr/m3).
Tabnuya 17 — KoaddULUMeHTE U NoKasaTenu cTefneHn cocTaBnsolen nageansHoro rasa [ypasHeHuns (3)—(5)]
K Cy b
0 2,046006 —
1 4,866562-10~2 1
2 -5,586382:10~5 2
3 2,823279-1078 3

Tabnuya 18 — KoadhduuyneHThbl 1 NOKasarenn cTeneHn cocTaBnaiowein peanbHoro rasa

k N, b dy Iy ay
1 -0,100242647494-102 3 0 0 0
2 -0,280607656419 4 0 0 0
3 0,206814471606:10~" 5 0 0 0
4 -0,284379431451 0 1 0 0
5 0,593928110321-10" 0,5 1 0 0
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k N te dj I ay
6 -0,93656038952810" 1 1 0 0
7 0,416660793675-10" 2 1 0 0
8 -0,174023292951-10' 3 1 0 0
9 0,177019905365 0 2 0 0
10 -0,15472169226-101 1 2 0 0
1 0,16182049559-101 2 2 0 0
12 0,288903529383-10" 3 2 0 0
13 -0,118493874757 0 3 0 0
14 0,130952266209-10" 1 3 0 0
15 -0,117308103711-10" 2 3 0 0
16 -0,128125131950 1 4 0 0
17 -0,786087387513-10~" 2 5 0 0
18 -0,816000499305-10~" 3 5 0 0
19 0,536451054311-10~1 2 6 0 0
20 -0,680078211929-10~2 2 7 0 0
21 0,701264082191-1072 3 7 0 0
22 -0,901762397311-10~3 3 8 0 0
23 0,100242647494-102 3 0 2 1
24 0,280607656419 4 0 2 1
25 -0,206814471606-10~" 5 0 2 1
26 0,798923878145:10" 3 2 2 1
27 -0,547972072476 4 2 2 1
28 -0,206814470584-10" 5 2 2 1
29 0,249142724365:10" 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~" 3 8 2 1
36 -0,150114389748-10~"1 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 NpuBeaeHHbIE NapaMeTpbl, MONAPHAasA Macca 1 ra3oBas NOCTOSIHHaA

T =456,831 K; p' = 3,596417 monb/n; M = 152,931 r/monb; R = 8,31451 [bi/(monb-K).

5.7.3 CnpaBoYHble NapaMeTpbl COCTOAHUA

Tiei=273,15K; p,¢= 1,0 kMa; h, ;= 58497,533 [Dr/MONb; S, = 283,9365 [hw/(Monb-K); f; =—8,10658379;
f,=5001,44551.

ref
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Tabnuya 19 — CeolictBa R123 Ha rpaHuLe XUAKOCTN U HaCLILLEHHOro napa

FOCT P UCO 17584—2015

BHy-

TpeH- OH- OH- Cko- Koodp-
Temne- [asne- [noT- Em Tans Tpo- C,, C,, ocTh u-
paty- HuWe, HOCTb, SHED- nms, nm4, KLDK/ K):(;K/ EB <a LUueHT
pa, °C Mna Kr/m3 P KIDK/ KIIK/ (kr-K) (kr-K) vka, JT,
A, K (kr-K) wie K/MMa
KIDK/KP
upkoctb | —107,152 4,202-10‘3 1771,0 98,81 98,81 0,5311 | 0,6295 | 0,9289 1243,8 | -0,4755
Map 4,656-10‘4 313,47 32250 (1,8786 [ 0,4194 |0,4738 100,97 | 335,67
HKugkocts | —105,00 5,765-10‘6 1766,0 100,80 100,80 | 0,5430 | 0,6306 | 0,9280 1235,3 | -0,4762
Map 6,306-10‘4 314,38 323,52 [ 1,8675 | 0,4232 | 0,4776 101,57 | 319,10
HKugkocte | —100,00 0,16‘1-10‘6 1754,5 105,44 105,44 | 0,5702 | 0,6321 | 0,9261 1215,3 | -0,4772
Map 1,233-10‘3 316,51 325,93 [ 1,8436 | 0,4319 | 0,4863 102,95 | 284,41
HKugkocte | —95,00 2,233-10‘5 1743,2 110,07 110,07 | 0,5965 | 0,6328 [ 0,9245 1195,0 | -0,4775
Map 2,306-10‘3 318,69 328,38 [ 1,8220 | 0,4405 | 0,4949 104,31 254 37
HKugkocte | —90,00 4,120-10‘5 1732,0 114,68 114,68 | 0,6221 | 0,6333 | 0,9235 11746 |-0,4771
Map 4,138-10‘3 320,92 330,87 [ 1,8025 | 0,4491 | 0,5035 105,65 | 228,26
HKugkoctb | —85,00 7,317-10‘5 1720,8 119,30 119,30 | 0,6470 | 0,6338 [ 0,9232 1153,9 | -0,4759
Map 7,154-10‘3 323,18 333,41 [1,7849 | 0,4575 | 0,5119 106,97 | 205,49
Hupkocte | —80,00 0,000125 1709,6 123,92 123,92 10,6712 | 0,6346 | 0,9236 1133,1 -0,4740
Map 0,01195 325,49 335,98 [1,7691 | 0,4658 | 0,5202 108,27 | 185,55
HKugkoctb | —75,00 0,000208 1698,5 128,54 128,54 | 0,6948 | 0,6356 | 0,9247 1112,1 -0,4714
Map 0,01935 327,83 338,60 [1,7549 | 0,4740 | 0,5285 109,55 | 168,05
Hugkocts | —70,00 0,000336 1687,4 133,17 133,17 |1 0,7179 | 0,6371 | 0,9266 1091,1 —0,4681
Map 0,03045 330,21 34125 [ 1,7422 | 0,4821 | 0,5367 110,81 152,63
HKugkoctb | —65,00 0,000528 1676,2 137,80 137,80 | 0,7404 | 0,6388 | 0,9290 1069,9 | —0,4643
Map 0,04666 332,63 343,94 (1,7307 | 0,4902 | 0,5448 112,06 139,01
HKugkocTte | —60,00 0,000808 1665,1 142,46 142,46 | 0,7625 | 0,6410 | 0,9320 1048,7 | —-0,4599
Map 0,06977 335,09 346,66 | 1,7206 | 0,4982 | 0,5529 113,27 126,94
HKugkoctb | —55,00 0,00121 1653,9 147,13 147,13 | 0,7842 | 0,6435 | 0,9354 10276 | —0,4550
Map 0,1020 337,58 349,42 (1,7115 | 0,5061 | 0,5610 114,47 116,22
Kuagkocte | —50,00 0,00177 1642,6 151,81 151,81 | 0,8054 | 0,6462 | 0,9393 1006,4 | —0,4496
Map 0,1461 340,11 352,21 [1,7034 | 0,5139 | 0,5690 115,64 106,68
Kuakocte | —45,00 0,00254 1631,3 156,52 156,52 |0,8263 | 0,6493 | 0,9435 985,3 —0,4437
Map 0,2052 342,66 355,03 [1,6964 |(0,5217 |0,5770 116,78 98,17
HKuakocte | —40,00 0,00358 1620,0 161,25 161,25 | 0,8468 | 0,6526 | 0,9480 964,3 —0,4375
Map 0,2831 345,25 357,88 [ 1,6901 |0,5295 |0,5850 117,90 90,55
Kuakoctb | —35,00 0,00495 1608,5 166,00 166,00 | 0,8669 | 0,6561 | 0,9528 9434 —0,4309
Map 0,3843 347 87 360,75 [1,6847 |0,6372 | 0,5931 118,98 83,73
Kuakocts | —30,00 0,00675 1597,0 170,77 170,78 | 0,8868 | 0,6597 | 0,9578 9226 —-0,4239
Map 0,5136 350,51 363,65 [ 1,6800 | 0,5448 | 0,6011 120,03 | 77,60
HKugkocTtb | —25,00 0,00906 1585,4 175,58 175,58 | 0,9063 | 0,6635 | 0,9629 901,9 -0,4166
Map 0,6767 353,19 366,57 [ 1,6760 | 0,5525 | 0,6092 121,04 | 72,09
HKugkocts | —20,00 0,0120 1573,8 180,40 180,41 | 0,9256 | 0,6674 | 0,9682 881,3 —0,4088
Map 0,880 355,88 369,52 (16726 | 0,5601 | 0,6174 122,01 67,13
Hugkoctb | —15,00 0,0157 1562,0 185,26 185,27 | 0,9446 | 0,6714 | 0,9735 860,9 -0,4007
Map 1,130 358,60 372,47 |1,6698 | 0,5677 | 0,6256 122,94 | 62,65
HKugkoctb | —10,00 0,0202 1550,1 190,14 190,15 | 0,9633 | 0,6755 | 0,9790 840,7 —0,3923
Map 1,435 361,34 375,45 [ 1,6675 | 0,5753 | 0,6339 123,82 | 58,60
HKugkoctb | —5,00 0,0258 15638,2 195,04 195,06 | 0,9818 | 0,6797 | 0,9846 820,6 —0,3834
Map 1,802 364,10 378,44 | 1,6656 | 0,5828 | 0,6423 124,66 | 54,93
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BHy-

TpeH- OH- OH- Cko- Koscp-
Temne- Hasrie- Mnot- P Tarb- Tpo- C,, C, u-
HAA K.E(p pocTb
paTty- Hue, HOCTb, SHEp- nu4, nus, kx/ x/ aByKa UMEeHT
pa, °C MTMa Kr/m3 s K/ KK/ (kr-K) (kr-K) e ’ J-T,
y Kr (kr-K) K/MIMa
kIbk/kr
HKugkocte | 0,00 0,0326 1526,1 199,98 | 200,00 | 1,0000 | 0,6839 | 0,9902 800,7 -0,3740
Map 2,242 366,87 | 381,44 | 1,6642 | 0,5904 | 0,6508 125,44 | 51,61
HKugkocte | 5,00 0,0408 1513,9 204,94 | 204,97 [1,0180 | 0,6881 | 0,9959 780,9 —0,3643
Map 2,762 369,67 | 384,44 | 1,6633 |0,5979 | 0,6594 126,17 | 48,60
Kngkocte | 10,00 0,0506 1501,6 209,93 |209,97 [1,0358 | 0,6924 | 1,0017 761,3 —0,3540
Map 3,374 372,47 | 387,46 | 1,6626 | 0,6055 | 0,6682 126,84 | 45,86
HKungkocte | 15,00 0,0621 1489,2 214,95 | 214,99 |[1,0534 | 0,6967 | 1,0076 741,9 -0,3431
Map 4,088 375,29 |390,48 |1,6624 (00,6130 | 0,6771 127,45 | 43,37
HKungkocte | 20,00 0,0756 1476,6 220,00 |220,05 (1,0707 |0,7011 1,0135 722,6 -0,3316
Map 4917 378,12 | 393,49 | 1,6624 | 0,6206 | 0,6861 127,99 | 41,10
HKugkocte | 25,00 0,0914 1463,9 225,08 |22514 |1,0879 | 0,7054 | 1,0196 703,4 -0,3195
Map 5,872 380,95 |396,51 |1,6627 |0,6281 | 0,6953 128,47 | 39,03
HKngkoctb 27,82b 0,1013 1456,6 227,96 | 228,03 [1,0975 | 0,7079 | 1,0230 692,7 -0,3123
MNap 6,471 382,56 | 398,22 |1,6630 |0,6324 | 0,7006 128,71 37,95
HKugkocte | 30,00 0,1096 1451,0 230,18 |230,26 | 1,1049 | 0,7097 | 1,0257 684,4 —0,3066
MNap 6,966 383,80 |[399,53 |1,6633 |0,6357 |0,7047 128,88 | 37,15
Kugkocte | 35,00 0,1305 1438,0 235,32 23541 (11217 | 0,7141 | 1,0320 665,5 -0,2929
MNap 8,213 386,64 |[40254 | 16641 (00,6432 |0,7144 129,21 35,43
Kungkocte | 40,00 0,1545 14248 240,48 | 240,59 [1,1383 | 0,7185 | 1,0385 646,8 -0,2782
MNap 9,630 389,49 |[40554 | 16651 |[0,6508 |0,7243 129,46 | 33,86
HKungkocte | 45,00 0,1817 1411,4 24568 | 24581 [1,1548 | 0,7229 | 1,0451 628,2 -0,2625
Map 11,230 392,35 |[408,53 | 1,6662 | 0,6583 | 0,7344 129,64 | 32,42
Kungkocte | 50,00 0,2125 1397,8 250,91 251,06 | 11711 | 0,7273 | 1,0519 609,6 —0,2456
Map 13,031 395,20 411,50 [1,6676 | 0,6659 |0,7448 129,73 | 31,11
Kungkocte | 55,00 0,2471 1384,0 256,17 | 256,34 |1,1873 | 0,7317 | 1,0589 591,2 -0,2274
Map 15,051 398,04 |414,46 |1,6691 [0,6735 |0,7556 129,73 | 29,91
Kungkocte | 60,00 0,2859 1370,0 261,46 |261,67 |1,2033 | 0,7362 |1,0663 572,9 -0,2076
Map 17,311 400,88 |417,40 |1,6707 | 0,6811 |[0,7667 129,64 | 28,82
Hugkoctb | 65,00 0,3292 1355,7 266,78 |267,03 |1,2191 | 0,7406 |[1,0740 5546 —-0,1861
Map 19,830 403,72 | 420,31 |1,6725 | 0,6887 |[0,7783 129,46 | 27,82
Hugkocte | 70,00 0,3772 1341,2 27214 | 272,42 |1,2349 | 0,7451 |[1,0820 536,4 -0,1627
Map 22,632 406,54 | 423,20 | 1,6743 | 0,6963 | 0,7904 12917 | 26,92
Hugkocte | 75,00 0,4304 1326,4 277,54 | 277,86 | 1,2505 | 0,7497 | 1,0906 518,2 -0,1370
Map 25,743 409,34 | 426,06 | 1,6762 | 0,7040 | 0,8030 128,79 | 26,09
HKugkocts | 80,00 0,4891 1311,2 282,98 |283,35 [1,2660 | 0,7542 | 1,0996 500,0 -0,1087
Map 29,188 412,14 428,89 (16781 |0,7117 |0,8162 128,30 | 25,34
Kugkocte | 85,00 0,5536 1295,7 288,45 |288,88 [1,2814 | 0,7589 | 1,1093 481,9 -0,0773
MNap 33,000 414,91 431,68 |1,6801 | 0,7194 | 0,8302 127,69 | 24,66
Kugkocte | 90,00 0,6242 1279,9 293,97 29445 (12967 | 0,7636 | 1,1197 463,8 —0,0425
MNap 37,213 417,65 |434,43 [ 1,6822 |0,7272 |0,8450 126,97 | 24,05
Kungkocte | 95,00 0,7014 1263,6 299,53 |300,08 [1,3120 | 0,7683 | 1,1310 4456 —0,0036
MNap 41,863 420,37 | 437,13 [1,6842 | 0,7350 | 0,8609 126,12 | 23,51
Hugkocte | 100,00 0,7855 1246,9 305,14 | 305,77 | 1,3271 (0,7731 | 1,1433 427,5 0,0402
Map 46,996 423,06 |439,77 [1,6862 |0,7429 |0,8780 125,14 | 23,03
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TB:)II-I- OH- OH- Cko- Koacp-
Temne- Hasne- MnoT- P Tans Tpo- C,. C,, u-
HAS ﬂp/ pocTb
paty- Hue, HOCTb, SHep- nmsa, nums, kbK/ KX 3syKa UMeHT
pa, °C MMa kr/m3 s KK/ KK/ (kr-K) (kr-K) e J-T,
! Kr (kr-K) K/MMa
KIpK/Kr
Xupkoetb | 105,00 0,8769 1229,7 310,80 | 311,51 [1,3422 | 0,7781 | 1,1568 | 4092 0,0896
Map 52,661 42571 | 442,36 | 1,6882 | 0,7509 | 0,8965 124,02 | 22,61
Xuakoets | 110,00 0,9760 1211,9 316,51 317,32 [ 1,3572 | 0,7831 |1,1717 |391,0 0,1460
Map 58,914 428,31 444,88 |1,6902 | 0,7590 |0,9168 122,76 | 22,24
Hupkoctb | 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
upkocts | 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
upkoets | 125,00 1,3237 1154,4 334,04 |33518 |1,4022 (0,7991 |1,2287 335,5 0,3728
Map 81,950 435,78 |[451,93 | 1,6955 [ 0,7840 | 0,9928 118,00 | 21,51
upkoetb | 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
Xugkocetb | 135,00 1,6018 1111,6 346,12 | 347,56 |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
ugkoets | 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 111,61 21,32
Xuakocts | 145,00 1,9217 1063,5 358,62 |360,43 |1,4628 |0,8236 |1,3606 |[259,1 0,9334
Map 127,044 444 48 |[459,61 | 1,7000 | 0,8207 |1,1677 108,88 |21,39
ugkoctb | 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 105,99 |21,53
ugkoctb | 155,00 2,2879 1007,8 371,72 373,99 |1,4940 (0,8384 |1,4855 |219,0 1,4686
Map 159,735 44789 |462,22 |1,7000 |0,8417 |1,3371 102,80 |21,75
Xungkocts | 160,00 2,4901 975,7 378,58 |381,13 |1,5101 | 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
*Kugkoctb | 165,00 2,7062 939,4 385,74 |388,62 |1,5267 |0,8565 |1,7303 176,6 2,4478
Map 204,853 450,11 | 463,32 (1,6972 | 0,8662 |1,6790 |95,40 22,41
>Kugkoctb | 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
Kugkoctb | 175,00 3,1845 843,9 401,67 |40544 |1,5635 |0,8817 |2,5102 129,6 47779
Map 276,595 449,73 | 461,25 |1,6880 | 0,8975 |2,7935 | 86,20 23,12
Yupkoctb | 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
Kputuve- | 183,68 3,6618 550,0 430,74 |437,39 |1,6325 |c c c 16,5658
CKasn ToYKa

2 TpoliHas TouKa.
b Temnepatypa kunexus npu arMocepHOM AAaBNEHNN.

¢ 3HaueHus C,, C,J N W B KPUTUUECKON TOUKE He SBMISIIOTCS YacTblo HACTOSALWero ctTaHgapTra.

6.8 R125. NentadrToparan

5.8.1 lnana3oH genucTeuaA

KoadpduumeHTsbl AeNCTBUTENBHBLI B CREAYIOWIEM Anana3oHe:

Toin=172,52K; T,

max

= 500 K; Ppax = 60 MMa; p,.,, = 14,09 Monb/n (1691 kr/m3).
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Tabnwuya20
k Cy b I by
0 3,0630 0,1 — —
1 — — 2,303 314,0
2 — — 5,086 756,0
3 — — 7,300 1707,0
Tabnuya 21 — KoaddUUueHTH 1 NOKasaTenu cTeneHei cocTaensioLleil peanbHoro rasa [ypaBHeHue (2)]
k N, t dy I oLy m By Yk £
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 4777189 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 — — — —
11 —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 423 5 2 1 — — — —
15 0,008344962 0,20 1 3 1 — — — —
16 - 1,532005 45 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 NpuBeneHHbIE NapamMeTpbl, MOSIAPHAA Macca v rasoBasi NOCTOAHHanA
T = 456,831 K, p' = 3,596417 monb/n, M= 152,931 r/mone, R = 8,31451 [x/(monb-K).

5.8.3 CnpaBoyHble NapamMeTpbl COCTOSAHUA

Toor= 273,5 K; pyor = 1,0 KMa; o = 41266,386 IH/MONb; S, = 236,1195 [h/(Monb-K); f, = 29,8766745;
f, = 3013,2267.

Tabnwuuya 22 — CeoicTBa R125 Ha rpaHuLie XMLKOCTH W HackILeHHOro napa

BHyT- Koadp-
Temne- Jas- MnoT- peHHARA TZ::_ 3:;20' c,. C, %'éc_:_'b du-
paTy- nexwve, HOCTb, 3Hep- v Kﬂ)K’/ kx/ KJ:[?K/ EB ‘a LeHT
pa, °C MMa Kr/m3 rus, K,U,)K/I’(r (kr-K) (kr-K) (krK) '3'//0 ' J-T,
KIDK/KT K/MMa
ugkoets | —100,632 | 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
ugkocts | —100,00 | 0,00309 | 1688,7 | 87,78 87,78 0,4940 0,6781 1,0351 | 929,2 -0,3830
Map 0,2583 | 265,79 277,74 1,591 0,4997 |0,5703 | 116,61 | 89,08
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BHyT- Koadp-
Temne- [aB- Mnot- PeHHAA SH- SHTpo- c,, o Cro- u-
Tane nms, pocTb
paty- neHve, HOCTb, 3Hep- o KK/ kOx/ KK/ 3syKa LMeHT
pa, °C MMa Kr/m3 rms, Kﬂ)K/I'( KK (kr-K) (kr-K) A ’ J-T,
kLD r (krK) K/MMa
Hungkocte | —95,00 |0,00481 | 1672,5 92,97 92,97 0,5235 0,6818 1,0396 | 903,2 - 0,3766
Map 0,3918 | 268,25 280,54 1,5764 0,5099 0,5810 | 118,03 | 80,43
Kungkoctb | —90,00 | 0,00729 | 1656,2 98,18 98,18 0,5524 0,6860 1,0450 |877,5 - 0,3694
Map 0,5779 | 270,75 |283,36 |1,5634 0,5201 |0,5919 | 119,39 (72,87
Kungkoctb | —85,00 | 0,0107 1639,9 103,42 103,42 0,5806 0,6906 1,0512 | 852,3 -0,3614
Map 0,831 273,28 | 286,20 |1,5520 0,5304 |0,6031 | 120,69 66,26
Kungkoctb | —80,00 | 0,0155 1623,4 108,69 108,70 0,6082 0,6955 1,0581 827,5 —-0,3525
Map 1,169 275,83 | 289,06 |1,5421 0,5409 |0,6146 | 121,92 [60,44
Kungkoctb | —75,00 | 0,0218 1608,7 114,00 114,01 0,6354 0,70086 1,0656 | 802,9 —0,3428
Map 1,610 278,41 291,94 |1,56333 0,5514 | 0,6264 | 123,07 | 55,33
Xungkoctb | — 70,00 | 0,0301 1589,9 119,34 119,36 0,6620 0,7060 1,0736 | 778,6 —-0,3323
Map 2177 281,01 294,83 |1,6257 0,5620 |0,6385 | 124,13 | 50,81
Kugkoctb | —65,00 | 0,0408 1572,9 124,73 124,75 0,6882 0,7115 1,0822 | 754,5 —-0,3208
Map 2,892 283,62 297,71 1,5191 0,5727 0,651 125,11 | 46,82
Kungkoctb | —60,00 | 0,0543 1555,7 130,16 130,19 0,7140 0,7171 1,0912 | 730,6 —0,3083
Map 3,783 286,24 300,60 1,5135 0,5836 0,6641 125,98 | 43,28
Kungkoctb | —55,00 | 0,0713 1538,2 135,63 135,68 0,7394 0,7229 1,1007 | 706,8 —0,2947
Map 4,879 288,88 303,48 1,5086 0,5946 0,6776 | 126,75 | 40,14
Kugkoctb | —50,00 | 0,0922 1520,5 141,15 141,21 0,7644 0,7288 1,1107 | 683,2 -0,2799
Map 6,211 291,51 306,35 1,5044 0,6058 0,6916 | 127,41 | 37,35
Kugkoctb | — 48,09b 0,1013 1513,6 143,27 143,34 0,7739 0,7311 1,1146 | 674,2 -0,2738
Map 6,790 292 52 307,44 1,5030 0,6101 0,6971 127,63 | 36,36
Kugkocte | —45,00 |0,1176 1502,4 146,72 146,80 0,7891 0,7349 1,1212 | 659,6 —0,2636
Map 7,814 294,15 309,20 1,5009 0,6171 0,7063 | 127,94 | 34,86
Kungkoctb | —40,00 | 0,1483 1484,0 152,34 152,44 0,8134 0,7410 1,1323 | 636,1 —0,2458
Map 9,725 296,79 312,03 1,4980 0,6286 0,7216 | 128,35 | 32,65
Kugkoctb | — 35,00 | 0,1849 1465,3 158,01 158,14 0,8375 0,7473 1,1440 |612,6 - 0,2262
Map 11,985 299,41 314,84 1,4955 0,6402 0,7376 | 128,61 | 30,67
Kugkoctb | — 30,00 | 0,2281 1446,1 163,74 163,90 0,8614 0,7537 1,1565 | 589,1 —0,2044
Map 14,639 302,03 317,61 1,4935 0,6520 0,7545 [ 128,73 | 28,91
Kugkoctb | —25,00 | 0,2786 1426,5 169,53 169,73 0,8849 0,7602 1,1698 | 565,7 —-0,1803
Map 17,736 304,63 320,34 1,4919 0,6640 0,7724 | 128,70 | 27,33
Kugkoctb | —20,00 | 0,3373 1406,4 175,38 175,62 0,9083 0,7668 1,1840 | 5422 -0,1532
Map 21,331 307,22 323,03 1,4906 0,6761 0,7912 [ 128,50 | 25,91
Kugkoctb | — 15,00 | 0,4050 1385,8 181,30 181,59 0,9314 0,7736 1,1994 | 518,7 -0,1228
Map 25,486 309,78 325,67 1,4895 0,6882 0,8112 128,11 | 24,66
Kungkoctb | —10,00 | 0,4825 1364,5 187,29 187,64 0,9544 0,7805 1,2161 | 4952 —0,0883
Map 30,271 312,30 328,24 1,4887 0,7003 0,8324 | 127,54 | 23,55
Kungkocte | —5,00 0,5707 1342,6 193,35 193,77 0,9773 0,7876 1,2344 | 4716 —0,0489
Map 35,768 314,79 330,74 1,4881 0,7122 0,8550 | 126,77 | 22,61
Kungkocts | 0,00 0,6705 1319,8 199,49 200,00 1,0000 0,7948 1,2547 | 448,0 —0,0036
Map 42,070 317,22 333,16 1,4875 0,7240 0,8797 |125,80 | 21,81
Kungkocts | 5,00 0,7829 1296,2 205,72 206,33 1,0226 0,8021 1,2773 | 424,3 0,0492
Map 49,291 319,59 335,47 1,4869 0,7359 0,9073 [ 124,60 | 21,15
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BHyT- Koach-
Temne- Das- Mnot- peHHsS OH- SHTpO- C,, C, Cro- u-
TNk nus, pocTb
paTy- neHue, HOCTb, 3Hep- iy KK/ khx/ K}:())K/ 3BVKE LMeHT
pa, °C MMa Kr/m3 s, T g (kr-K) (kr-K) “}I'/C ' J-T,
KIDK/KT (kr-K) KMMa
Hugkocts | 10,00 0,9088 12715 [212,05 |212,76 |1,0452 |0,8095 |1,3029 |4004 |0,1113
MNap 57,564 | 321,87 |337,66 |[1,4863 |0,7483 |[0,9392 |123,17 | 20,61
Hugkocts | 15,00 1,0492 | 12456 |218,48 |219,32 |1,0678 |0,8172 |1,3323 |376,3 | 0,1851
MNap 67,054 |324,06 | 339,71 1,4856 | 0,7617 |[0,9770 |121,49 | 20,18
Yugkocts | 20,00 1,2052 |1218,3 | 225,03 |226,02 |1,0904 |0,8252 |1,3666 |352,0 |[0,2742
MNap 77,966 | 326,12 |341,58 [1,4846 |0,7764 [1,0230 | 119,55 | 19,83
Yugkocts | 25,00 1,3779 | 1189,4 | 231,71 232,87 |1,113 0,8335 |1,4074 |327,4 |0,3835
Map 90,557 | 328,05 |34326 [1,4834 |[0,7928 [1,0798 |117,32 | 19,53
Yugkocts | 30,00 1,5685 | 1158,4 | 238,55 |239,91 1,1359 | 0,8425 |[1,4575 |302,4 |0,5202
Map 105,170 | 329,80 [ 344,71 1,4817 | 0,811 1,1517 | 114,78 [ 19,29
Yugkocts | 35,00 1,7783 | 11250 | 24557 |247,16 |1,1591 0,8522 |1,5209 |276,9 |0,6956
Map 122,270 [ 331,33 [ 34588 |1,4794 |0,8315 |1,2452 | 111,88 | 19,08
Yugkocts | 40,00 2,0085 |1088,4 |252,82 (25467 |1,1826 |0,8630 |1,6052 |250,8 |0,9282
Map 142,522 (332,60 |[34669 |1,4764 |0,8542 |1,3716 | 108,58 | 18,91
Yugkocte | 45,00 22607 |1047,7 |260,36 |[262,52 |1,2067 |0,8755 |1,7244 |223,8 1,2501
Map 166,954 | 333,50 |[347,05 |1,4724 |0,8796 |1,5535 | 104,82 | 18,78
Xugkoets | 50,00 2,5368 |1001,1 |268,29 |270,83 |1,2318 |0,8907 |1,9102 | 1956 1,7247
Map 197,293 | 333,89 (346,75 |1,4667 |0,9083 |1,8425 | 100,51 (18,67
Xugkoctb | 55,00 28389 (9454 276,82 | 279,83 |1,2585 |0,9106 |22517 |1653 |2,4948
Map 236,916 | 333,46 |34544 |1,4584 [0,9421 |2,3860 |9557 18,51
Hugkocts | 60,00 3,1703 | 8721 286,46 | 290,10 |1,2884 |0,9411 (31392 [131,5 |3,9752
Map 294,367 | 331,44 | 342,21 1,4448 | 0,9856 | 3,8329 | 89,84 18,06
Hugkocts | 65,00 3,5370 |[7351 300,06 |[304,88 |1,3311 1,0139 | 13,6692 | 90,0 8,2955
Map 416,565 | 323,75 |332,24 |1,4120 1,0604 | 20,0735 | 82,63 15,85
KpuTnye- 66,02 3,6177 | 573,6 311,75 [318,06 |1,3696 |° ¢ ¢ 12,3608
cKas Todka
a TpolHasa TouKa.
b TemnepaTypa kuneHns npu aTMocepHOM AaBNEHNN.
¢ 3HayeHus C,,,C, 1 W B KPUTUYECKON TOUKE He FBIISIIOTCA YaCTbio HACTOSILLEro CTaHfapTa.

5.9 R134a. 1,1,1,2-TerpacdTopaTaH

5.9.1 Inana3oH aencTBunA
KoadhduumneHTtbl 4EUCTBYIOT B Cneayowem amanasoHe:
Trnin = 169,85 K; Tiax = 455 K; Priax = 70 MMNa; pay = 15,6 Monb/n (1592 kr/m3)

max

Tabnuuya 23 — KoapdhuyneHTbl 1 nokasatenu cTeneHel coctTaBnaloLei ngeansHoro rasa [ypasHeHus ¢ (3) no (5)]

k C ty
0 -0,629789 —
1 3,7701808-10~" 0,5
2 6,0585489:-10-2 0,75

Tabnwuuya 24 — KoapdnLneHTsl 1 NokasaTenu cTeneHen cocTasnaowen peansHoro rasa

k N e dy I o

1 0,05586817 -0,5 2 0 0
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K N, e di I o
2 0,498223 1 0 0
3 0,02458698 3 0 0
4 0,0008570145 6 0 0
5 0,0004788584 1,5 6 0 0
6 -1,800808 1,5 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
11 -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 NpuBeaeHHbIe NapamMeTpbl, MONAPHAA Macca U ra3oBas NOCTOAHHAA
T'=374/18 K, p' = 4,978830171 mone/n, M = 102,032 r/monb, R = 8,314471 [i/(monb-K).
5.9.3 CnparouHble napaMeTpbl COCTOAHUA

T

re

f, = 3385,25707

¢=273,15K; po; = 1,0 kMa; h o = 41433,397 Iw/Morb; S

ref

Tabnuuya 25— CsoilictBa R134a Ha rpaHuLe XUAKOCTW U HaCLILLEHHOro napa

=225,5353 [bx/(monb-K); f; =-12,2808002;

BHy- OH- OH- Cro- Koadp-
Temne- Nasene- MroT- TpeHHAA Tane Tpo- C,, C, ocTh u-
patypa, Hue, HOCTb, 3Hep- nus, nms, Kbx/ EB «a LIMeHT
°C MnMa Kr/m3 rus, KO/ KK/ (kr-K) (kr-K) J/C ' J-T,
KIPK/Kr Kr (kr-K) K/MMa
Hugkocts | -103,302 | 0,000390 | 1591,1 71,45 71,46 0,4126 | 0,7922 |1,1838 | 1120,0 |—-0,3815
Map 0,02817 | 321,11 334,94 | 1,9639 | 0,5030 | 0,5853 | 126,79 | 373,57
Hugkocts | —100,00 | 0,000559 | 15824 | 75,36 75,36 0,4354 | 0,7912 | 1,1842 | 1103,2 |—-0,3793
Map 0,03969 | 322,76 336,85 | 1,9456 | 0,5107 | 0,5932 | 127,87 | 318,13
Hugkoets | —95,00 0,000939 | 1569,1 81,29 81,29 0,4691 | 0,7910 | 1,1861 1077,7 |-0,3753
Map 0,06479 | 325,29 339,78 | 1,9201 | 0,5224 | 0,6052 | 129,47 | 253,65
Hugkoets | —90,00 0,00152 1555,8 | 87,22 87,23 0,5020 | 0,7920 | 1,1892 | 1052,3 |-0,3707
Map 0,1024 | 327,87 342,76 | 1,8972 [0,5341 | 0,6173 | 131,03 | 206,26
Kugkoets | —85,00 0,00240 15425 |93,18 93,18 0,5341 | 0,7940 | 1,1933 | 1027,0 |-0,3656
Map 0,1570 | 330,49 345,77 | 1,8766 | 0,5457 | 0,6294 | 132,56 | 170,88
Kugkoetb | —80,00 0,00367 1629,0 |99,16 99,16 0,5654 |0,7968 | 1,1981 | 1001,8 |-0,3599
Map 0,2343 | 333,15 348,83 | 1,8580 | 0,5573 | 0,6417 | 134,04 | 144,05
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lMpodomxeHue mabnuubl 25

BHy- OH- OH- Cro- Koadh-
Temne- Hasne- MnoT- TpeHHAA Tans- Tpo- C,, C, ocTh dm-
patypa, Hue, HOCTb, 3Hep- nma, nms, KK/ Kb/ EB «a LMeHT
°C MMa kr/m3 rms, kOx/ kx/ (kr-K) (kr-K) |\Z/c ' J-T,
KIK/KD Kr (kr-K) K/MMa
KugkocTb —75,00 0,00548 1515,5 | 105,16 105,17 | 0,5961 | 0,8002 | 1,2036 | 976,8 —-0,3536
Map 0,3412 | 335,85 351,91 [ 1,8414 | 0,5689 [ 0,6540 | 135,47 | 123,38
KugkocTb —70,00 0,00798 1501,9 111,19 111,20 | 0,6262 | 0,8040 | 1,2096 |[952,0 —0,3469
Map 0,4857 | 338,59 355,02 | 1,8264 | 0,5806 | 0,6665 | 136,84 | 107,19
KugkocTb —65,00 0,0114 1488,2 117,26 117,26 | 0,6557 | 0,8082 | 1,2161 927,4 —-0,3396
Map 0,677 341,35 358,16 | 1,8130 [ 0,5923 | 0,6793 | 138,16 | 94,32
KugkocTb —60,00 0,0159 1474,3 123,35 123,36 | 0,6846 | 0,8127 |1,2230 | 903,0 -0,3318
Map 0,927 344,15 361,31 | 1,8010 | 0,6040 | 0,6924 | 139,41 | 83,91
KugkocTb -55,00 0,0218 1460,4 129,48 129,50 | 0,7131 | 0,8175 | 1,2304 | 878,8 —-0,3234
Map 1,246 346,96 364,48 | 1,7902 | 0,6159 | 0,7058 | 140,59 | 75,36
KugkocTb -50,00 0,0295 1446,3 135,65 135,67 | 0,7410 | 0,8224 | 1,2381 854,7 -0,3143
Map 1,650 349,80 367,65 | 1,7806 | 0,6280 |0,7197 | 141,69 | 68,25
KugkocTb -45,00 0,0391 1432,1 141,86 141,89 | 0,7685 | 0,8276 | 1,2462 | 830,9 —-0,3046
Map 2,152 352,65 370,83 | 1,7720 [ 0,6402 | 0,7341 142,70 | 62,23
KugkocTb —40,00 0,0512 14177 148,11 148,14 | 0,7956 | 0,8328 | 1,2546 | 807,2 —0,2941
Map 2,769 355,51 374,00 | 1,7643 | 0,6526 | 0,7490 | 143,63 | 57,08
KugkocTb -35,00 0,0661 1403,1 154,40 154,44 | 0,8223 | 0,8382 | 1,2635 | 783,7 -0,2828
Map 3,521 358,38 377,17 11,7575 [ 0,6652 | 0,7646 | 144,45 | 52,63
KugkocTb -30,00 0,0844 1388,4 160,73 160,79 | 0,8486 | 0,8438 |1,2729 | 760,3 —-0,2706
Map 4,426 361,25 380,32 | 1,7515 [ 0,6781 | 0,7809 |14518 | 48,74
KugkocTb -26,07° 0,1013 1376,7 | 165,74 165,81 | 0,8690 | 0,8482 | 1,2805 | 742,0 —-0,2602
Map 5,258 363,51 382,78 [ 1,7472 | 0,6884 [ 0,7942 | 145,67 | 46,01
Hugkoets | —25,00 0,1064 1373,4 | 167,11 167,19 | 0,8746 | 0,8494 |1,2827 |737,0 |-0,2573
Map 5,506 364,12 383,45 | 1,7461 | 0,6912 | 0,7979 | 145,79 | 45,31
KugkocTb —20,00 0,1327 1358,3 173,54 173,64 | 0,9002 | 0,8551 |1,2930 | 713,8 —0,2428
Map 6,784 366,99 386,55 | 1,7413 [ 0,7046 | 0,8158 | 146,28 | 42,26
KugkocTb -15,00 0,1639 1342,8 180,02 180,14 | 0,9256 | 0,8609 | 1,3040 |[690,7 —-0,2270
Map 8,287 369,85 389,63 | 1,7371 [0,7183 | 0,8346 | 146,65 | 39,54
ugkoets | —10,00 0,2006 1327,1 | 186,55 186,70 | 0,9506 | 0,8669 |1,3156 |667,6 |-0,2096
Map 10,041 372,69 392,66 | 1,7334 (0,7322 | 0,8544 |146,89 | 37,11
KugkocTb -5,00 0,2433 13111 193,13 193,32 | 0,9754 | 0,8729 | 1,3279 | 644,6 —-0,1905
Map 12,077 | 375,51 395,66 | 1,7300 | 0,7464 | 0,8752 | 146,99 | 34,92
KugkocTb 0,00 0,2928 1294,8 199,77 200,00 | 1,0000 |0,8791 | 1,3410 |621,6 -0,1695
Map 14,428 | 378,31 398,60 | 1,7271 [ 0,7608 | 0,8972 | 146,94 | 32,95
HKugkocTb 5,00 0,3497 1278,1 206,48 206,75 | 1,0243 | 0,8854 | 1,3552 | 598,7 —-0,1461
Map 17,131 381,08 401,49 | 1,7245 [ 0,7755 | 0,9206 | 146,74 | 31,17
KugkocTb 10,00 0,4146 1261,0 | 213,25 213,58 | 1,0485 | 0,8918 | 1,3704 | 575,7 -0,1200
Map 20,226 | 383,82 404,32 | 1,7221 | 0,7904 | 0,9455 | 146,38 | 29,57
KugkocTb 15,00 0,4884 1243,4 | 220,09 220,48 | 1,0724 | 0,8983 | 1,3869 | 552,7 —-0,0907
Map 23,758 | 386,52 407,07 | 1,7200 | 0,8056 | 0,9721 145,85 | 28,12
KugkocTb 20,00 0,5717 1225,3 | 227,00 227,47 | 1,0962 | 0,9050 | 1,4049 |529,6 —-0,0578
Map 27,780 | 389,17 409,75 | 1,7180 | 0,8210 | 1,0007 | 145,15 | 26,81
KugkocTb 25,00 0,6654 1206,7 | 233,99 234,55 | 1,1199 [ 0,9119 | 1,4246 | 506,5 —-0,0204
Map 32,350 |[391,77 412,33 | 1,7162 | 0,8367 | 1,0316 | 144,26 | 25,64
KugkocTb 30,00 0,7702 1187,5 241,07 241,72 |1 1,1435 [ 0,9189 | 1,4465 | 483,2 0,0223
Map 37,535 | 394,30 414,82 | 1,7145 | 0,8527 | 1,0655 | 143,16 | 24,58
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BHy- OH- OH- Cro- Koadp-
Temne- Jaene- Mnor- TPeHHAA Tarne Tpo- Cy. Cp pocTb w-
paTtypa, Hue, HOCTb, 3Hep- nus, nus, kx/ K£€K/ 3BVKa UneHTt
°C MnMa kr/m3 s, KK/ KK/ (kr-K) (kr-K) nzl/c : T
KIDK/KT Kr (kr-K) K/MMNa
HKugkocte | 35,00 0,8870 1167,5 |[248,25 249,01 [ 1,1670 | 0,9262 | 1,4709 [ 459,9 0,0714
Map 43,416 | 396,76 417,19 11,7128 | 0,8691 | 1,1028 | 141,86 | 23,63
Huakocte | 40,00 1,0166 1148,7 |[255,52 256,41 [ 1,1905 | 0,9336 | 1,4984 | 436,4 0,1285
Map 50,085 | 399,13 419,43 11,7111 | 0,8858 | 1,1445 | 140,34 | 22,78
AHuakocte | 45,00 1,1599 1125,1 | 262,91 263,94 [ 1,2139 | 0,9414 | 1,6298 | 412,8 0,1953
Map 57,657 | 401,40 421,52 11,7092 | 0,9029 | 1,1917 | 138,57 | 22,02
Hugkocte | 50,00 1,3179 1102,3 | 270,43 271,62 | 1,2375 | 0,9494 | 1,5661 | 389,0 0,2746
Map 66,272 | 403,55 423,44 11,7072 | 0,9205 | 1,2461 | 136,55 | 21,36
Huakocte | 55,00 1,4915 1078,3 | 278,09 279,47 11,2611 | 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
Huakocte | 60,00 1,6818 1052,9 | 285,91 287,50 | 1,2848 | 0,9668 | 1,6602 | 340,5 0,4861
Map 87,379 | 407,38 426,63 | 1,7024 | 0,9577 | 1,3868 | 131,66 | 20,27
AKuakocte | 65,00 1,8898 10256 | 293,92 295,76 | 1,3088 | 0,9764 | 1,7234 | 315,7 0,6308
Map 100,398 | 408,99 427,82 11,6993 | 0,9775 | 1,4822 | 128,74 | 19,83
Kugkocte | 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
Hugkocte | 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
Huakocte | 80,00 2,6332 928,2 319,55 322,39 11,3836 | 1,0129 | 2,0648 |236,6 1,3973
Map 155,078 | 411,83 428,81 | 1,6850 | 1,0460 |2,0122 (117,69 | 18,86
Huakocte | 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 [1,6771 (1,0739 |2,3971 | 113,09 | 18,57
AHugkoete | 90,00 3,2442 837,8 339,06 342,93 [ 1,4390 |1,0556 [2,7559 | 1759 |2,6936
Map 216,761 | 410,45 425,42 | 1,6662 |1,1068 | 3,1207 | 107,90 | 18,20
Hugkoets | 95,00 3,56912 772,7 350,60 355,25 | 1,4715 | 1,0938 | 3,9385 | 141,2 4,1916
Map 267,139 | 407,23 420,67 | 1,6492 [1,1489 | 5,0195 | 101,91 | 17,51
Hupgrocts | 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
KpnTnye- 101,06 4,0593 511,9 381,71 389,64 | 1,6621 (¢ ¢ ¢ 11,9312
CKas TouKa

a TpoiiHas To4Ka.
b TemnepaTypa KUneHUs Npu aTMOCepHOM AaBreHnn.
¢ 3HaveHus C,, ,C 1 W B KpUTUYECKON TOYKE He SBMSIOTCS YacTblo HAaCcTosALLero cTaHAapTa.

5.10 R143a. 1,1,1-TpudropartaH

5.10.1 Ouana3oH oeucTBUA
KoadhpuumneHTbl 4eACTBUTENBHbI B CeAYIOLLEM AnanasoHe:
Trmin = 161,34 K} T,., = 650 K; p,, = 100 MMa; p... = 15,85 monb/n (1332 kr/m3)

max

Tabnuuya 26 — KospUuneHTbl 1 NoKkasaTenu CTeneHen cocTaBnsawLLei naeansHoro rasa [ypasHeHus (3) — (5)]

0 10578 0,33 — —
— _ 4,440 1791
2 — — 3,751 823
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Tabnuuya 27 — KoaddpuuneHTbl U NnokasaTenu cTeneHe cocTaBnsiolLeil peanbHOro rasa

K Ny ? dy I o
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
11 0,36221685 59 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 NpuBeaeHHbIE NapaMeTPbl, MOSIAPHAA Macca U ra3oBana NOCTOAHHAA

T'=345,857 K, p' = 5,12845 monb/n, M = 84,041 r/monb, R = 8,314472 x/(monb-K)

5.10.3 CnpaBoyYHble NnapaMeTpbl COCTOAHUA

Tier=273,15K, pos= 1,0kMMa, h ;= 33936,397 [Lr/monb; S, = 198,9613 [bx/(Monb-K); f; =—1,57778074;
f, =2527,26378.

Tabnwuuya 28 — CeoiicTBa R143a Ha rpaHuLe XUAKOCTHU 1 HaCkILLEHHOro napa

Koadh-
Temne- Has- Mnor- BHyT- OH- 3HTpoO- c,. c. Cko- it
ne- peHHsAA Tars- nms, }:(;K pocTb
patypa, Hue HOCTS’ HepA nna kIbx/ (K'm':(/) (K K/) 3BYyKa L“Te.lt' 4
°C ; Kr/M ' ’ Kr- Kr- ! -T,
MMa kDR/Kr kDx/Kr (kr-K) m/c K/MMa
ugkocts | -111,812 | 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
Hupkocts | —110,00 | 0,00129 | 1326,2 | 54,71 54,71 0,3277 0,8128 1,2119 1049,4 | -0,4375
Map 0,0805 | 304,59 320,68 1,9579 0,5331 0,6350 | 138,22 | 354,60
ugkoctb | —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
Xupkocts | —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
Kungkoctb | —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
Kungkoctb | —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
Hugkoets | —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
Hugrocts | —80,00 0,0157 | 12522 (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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Koadp-
TeMe- Das- Mro7T- BHyT- OH- OHTpoO- c,, c. Cko- it~
ne- peHHAd Tarns- nms, pocTb
paTypa, HOCTb, KK/ K£1§K/ UMeHT
°C Hue, K/ 3Heps, nms, Kx/ (kr-K) (kr-K) 3BYKa, 0T
MTla KIDK/KT KK/Kr (kr-K) Mm/c KM I',Ia
HKugkocts | —75,00 0,0219 1239,5 | 97,81 97,83 0,5669 0,8288 1,2601 882,8 —0,3789
Map 1,138 323,36 342,60 1,8021 0,6304 0,7421 149,13 | 97,68
HKugkocte | —70,00 0,0299 1226,7 104,14 104,16 0,5984 0,8344 1,2704 859,1 -0,3674
Map 1,523 326,16 345,80 1,7879 0,6448 0,7589 150,37 | 85,45
HKugkocte | —65,00 0,0402 1213,7 110,51 110,54 0,6294 0,8405 1,2813 835,3 —0,3551
Map 2,005 328,98 349,01 1,7750 0,6593 0,7763 151,50 | 75,60
HKugkocte | —60,00 0,0531 1200,6 116,94 116,99 0,6599 0,8470 1,2928 811,5 —0,3419
MNap 2,601 331,81 352,21 1,7635 0,6741 0,7944 162,51 | 67,57
HKugkocte | —55,00 0,0691 1187,3 123,43 123,49 0,6900 0,8538 1,3049 787,7 —0,3277
MNap 3,329 334,66 355,41 1,7531 0,6892 0,8133 153,41 | 60,93
Kugkocte | —50,00 0,0887 1173,9 129,97 130,05 0,7197 0,8608 1,3175 763,9 -0,3123
Map 4,210 337,51 358,58 1,7438 0,7046 0,8331 154,19 | 55,38
HKungkoctb —47,24b 0,1013 1166,4 133,61 133,70 0,7359 0,8648 1,3248 | 750,8 -0,3032
Map 4,769 339,08 360,33 1,7391 0,7132 0,8444 15455 | 52,70
Kugkocte | —45,00 0,1125 1160,3 136,58 136,68 0,7490 0,8681 1,3309 740,1 —0,2956
Map 5,264 340,36 361,74 1,7354 0,7203 0,8539 154,82 | 50,69
Kugkocte | —40,00 0,141 1146,4 143,26 143,38 0,7779 0,8756 1,3448 716,3 —0,2774
MNap 6,514 343,20 364,86 1,7279 0,7363 0,8758 155,31 | 46,68
HKugkocte | —35,00 0,1750 1132,3 150,00 150,15 0,8065 0,8833 1,3596 | 692,5 —0,2576
Map 7,988 346,04 367,95 1,721 0,7526 0,8989 155,65 | 43,21
HKugkocte | —30,00 0,2149 1117,9 156,81 157,00 0,8348 0,891 1,3752 | 668,6 —0,2358
Map 9,711 348,86 370,99 1,7149 0,7693 0,9233 155,84 | 40,20
HKugkocte | —25,00 0,2614 1103,3 163,70 163,93 0,8629 0,8991 1,3918 | 644,7 -0,2118
Map 11,716 351,67 373,98 1,7093 0,7863 0,9492 155,85 | 37,55
HKugkocte | —20,00 0,3154 1088,3 170,66 170,95 0,8907 0,9072 1,4094 | 620,8 —0,1852
Map 14,036 | 354,44 376,91 1,7043 0,8035 0,9767 155,68 | 35,22
HKugkoctb | —15,00 0,3774 1072,9 177,71 178,06 0,9183 0,9154 1,4283 | 596,8 —0,1555
Map 16,709 357,18 379,76 1,6996 0,8211 1,0061 155,33 | 33,16
Hugkocte | —10,00 0,4482 1057,2 184,84 185,27 0,9457 0,9237 1,4487 | 572,8 -0,1223
Map 19,778 359,88 382,54 1,6953 0,8390 1,0377 154,78 | 31,33
ungkocte | —5,00 0,5287 1041,0 192,07 192,58 0,9729 0,9322 1,4709 | 5486 —0,0847
Map 23,292 362,53 385,23 1,6913 0,8571 1,0717 154,03 | 29,69
ngkocte | 0,00 0,6197 1024,3 199,40 200,00 1,0000 0,9408 1,4951 524 3 —0,0420
Map 27,306 365,11 387,81 1,6876 0,8756 1,1087 163,06 | 28,24
ngkocte | 5,00 0,7219 1007,0 | 206,83 207,54 1,0270 0,9495 1,5219 [ 499,8 0,0069
Map 31,885 367,63 390,27 1,6839 0,8944 1,1492 151,87 | 26,94
Hugkocte | 10,00 0,8363 | 989,1 214,37 215,22 1,0539 0,9585 1,5517 | 4751 0,0635
Map 37,107 | 370,06 392,60 1,6804 0,9135 1,1942 150,43 | 25,79
Kugkocte | 15,00 0,9637 |[970,4 222,05 223,04 1,0809 0,9678 1,5854 | 450,2 0,1295
Map 43,062 | 372,39 394,77 1,6768 0,9331 1,2447 148,74 | 24,76
Kugkocte | 20,00 1,1052 | 950,8 229,86 231,02 1,1078 0,9773 1,6239 | 425,0 0,2075
Map 49,864 | 374,60 396,76 1,6732 0,9531 1,3024 146,77 | 23,84
Kugkocte | 25,00 1,2616 | 930,2 237,83 239,19 1,1349 0,9873 1,6687 399,5 0,3007
Map 57,653 | 376,66 398,54 1,6693 0,9737 1,3695 144,51 | 23,04
Kugkocte | 30,00 1,4340 | 9084 245,98 247 56 1,1621 0,9978 1,7218 373,5 0,4140
MNap 66,605 | 378,54 400,07 1,6652 0,9951 1,4494 141,93 | 22,33
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Koacp-
Temne- Has- AnoT- BHyT- OH- OHTpO- c,, c Cko- -
paTypa, ne- HOCTb, PEeHHAA Tab nuAa, Kﬂ)K/ KL&/ POCTb LmeHT
oc Hue, ki3 3HepmA, nmsa, KK/ (KK (r-K) 3ByKa, 0T
MMa KIDK/Kr KIDK/Kr (kr-K) m/c K/Mﬁa
uakocTts | 35,00 1,6236 | 885,2 254,33 256,16 1,1895 1,0091 1,7863 | 347,0 0,5543
Map 76,954 | 380,21 401,31 1,6606 1,0173 |[1,5472 | 139,02 | 21,71
KunakocTts | 40,00 1,8314 | 860,3 262,91 265,04 1,2174 1,0213 (1,8670 | 319,8 0,7319
Map 89,018 | 381,61 402,19 1,6553 1,0408 |[1,6715 | 135,73 | 21,17
KunakocTts | 45,00 2,0589 | 8331 271,79 274,26 1,2457 1,0350 [1,9725 |291,8 0,9636
Map 103,245 | 382,66 402,61 1,6491 1,0659 |[1,8366 | 132,04 | 20,69
Yuakoctb | 50,00 2,3073 |803,0 281,02 283,90 1,2748 1,0509 | 2,1181 262,7 1,2777
Map 120,307 | 383,25 402,43 1,6416 1,0932 |2,0700 |127,89 | 20,26
*unpkoctb | 55,00 25785 |[768,9 290,74 294,09 1,3051 1,0702 |2,3369 |2322 1,7273
Map 141,302 | 383,20 401,44 1,6322 1,1237 |2,4302 |123,22 | 19,84
unakocts | 60,00 2,8744 |728,9 301,15 305,09 1,3371 1,0951 2,7143 | 199,5 2,4237
Map 168,236 | 382,16 399,24 1,6197 1,1595 |[3,0685 |117,93 | 19,37
»uakoctb | 65,00 3,1977 |678,3 312,73 317,45 1,3726 1,1312 | 3,5635 | 163,8 3,6529
Map 205,645 | 379,39 394,94 1,6018 1,2044 |4,5323 | 111,84 | 18,67
»uakoctb | 70,00 3,5527 |600,8 327,28 333,19 | 1,4172 1,1984 | 7,7197 |[122,4 6,4733
Map 270,096 | 372,27 385,42 | 1,5694 1,2720 | 11,5008 | 104,25 | 17,07
Kputude- | 72,71 3,7610 |431,0 350,18 358,91 1,4906 ¢ ¢ ¢ 12,3969
CKas TouKa
@ TpoitHasa TouKa.
b Temnepatypa KuNeHUa Npu aTMOcPepHOM AaBNEHUN.
¢ 3HaveHns C, ,Cp U W B KpMTUYECKOW TOUKE He ABMSIOTCSA YacTbio HACTOALLEro cTaHfapTa.

5.11 R152a. 1,1- OudTopatan

5.11.1 Avana3oH aencTBus
KoadhdhmuymneHTbl 4EWCTBYIOT B CreaylowemM ananasoHe:

Toin = 154,5 K;

max

= 500 K; Prax = 60 MMNa; pray = 18,07 Monb/n (1194 kr/im3).

T a6 nuua29— KoaddulmeHTsl 1 NokasaTenu cTeneHeil cocTaensoLle ngeansHoro rasa [ypasHeHus (3) — (5)]

k Cy ty
0 3,354952 —
1 1,098649-102
2 2,501616-107°
3 —2,787445-1078

Tabnuuya 30— KoahduLmeHTsl M NokazaTenun cTerneHen cocTaBnsiowel peanbHoro rasa

K Ny b dy Iy oy
1 —0,354657949982-101 3 0 0 0
2 —0,364631280620 4 0 0 0
3 0,333233335558 -10~" 5 0 0 0
4 —0,680968435117 0 1 0 0
5 0,735212646801-10" 0,5 1 0 0
6 -0,112473063838-102 1 1 0 0
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OkoHYaHue mabnuupsi 30

K Ny t, d, I o
7 0,549916715657-101 2 1 0 0
8 -0,240186327322-101 3 1 0 0
9 -0,709036447042-10~"1 0 2 0 0
10 -0,213200886814 1 2 0 0
11 0,197839736368 2 2 0 0
12 0,182494769909-10" 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 4 0 0
17 0,183419368472:10~" 2 5 0 0
18 -0,338550204252-10~"1 3 5 0 0
19 0,124921101016-10"" 2 6 0 0
20 -0,221056706423-1072 2 7 0 0
21 0,216879133161-1072 3 7 0 0
22 -0,233597690478-10-3 3 8 0 0
23 0,354657949982:10" 3 0 2 1
24 0,364631280620 4 0 2 1
25 -0,333233335558:10~" 5 0 2 1
26 0,276133830254-101 3 2 2 1
27 -0,691185711880-10~" 4 2 2 1
28 -0,333233335558-10~" 5 2 2 1
29 0,782761327717 3 4 2 1
30 -0,345592855940-10~" 4 4 2 1
31 0,137813531906 5 4 2 1
32 0,186173126153 3 6 2 1
33 -0,341119393297-10~" 4 6 2 1
34 0,459378439687-10" 5 6 2 1
35 0,216470012607-10~" 3 8 2 1
36 —0,852798483242-1072 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 0,124078807727-1072 5 10 2 1

5.11.2 NpuBeaeHHbIe NapaMeTpbl, MOJISIPHAA Macca U rasoBast NOCTOSAHHaA

T'=386,411 K; p' = 5,57145 monb/n; M = 66,051 r/monb; R = 8,314471 [x/(Mornb-K).

5.11.3 CnpaBo4Hble NnapaMeTpbl COCTOAHUSA

Trei= 273,15 K; pos = 1,0 kMMa; h o= 34189,811 [Dx/MoOnb, S = 188,5646 [Li/(monb-K); f; = —4,360056;
f,=2654,67362.
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Tabnwuuya 31— CsoiictBa R152a Ha rpaHuLe XWUAKOCTU W HacbILLEHHOro napa

BHy-

TDEH- 3H- OH- Cko- Koadp-
Temne- Hasne- Mnot- P Tpo- C,. C, pocTb du-
Has Tans
patypa, Hue, HOCTb, oHep- on nus, kOx/ kOx/ 3BY- LUneHT
°C MMa Kr/m3 s Kﬂ)K/I‘(r kOx/ (kr-K) (kr-K) Ka, J-T,
KIDK/K (kr-K) m/c K/MMa
Xugkocts | 118,592 | 6,414-1075 | 1192,9 13,79 13,79 0,119 |[0,9948 | 1,4774 | 1400,9 |-0,4326
Map 3297103 | 399,87 | 419,32 |2,7357 |0,5726 | 0,6987 | 154,04 | 336,54
Kungkocts | —115,00 | 0,000103 | 1186,3 19,13 19,13 0,1460 | 1,0090 | 1,4921 |1372,8 | —0,4266
Map 0,00516 |401,93 |421,84 |[2,6924 |0,5803 |0,7064 | 15563 308,12
XXnpkocts | -110,00 | 0,000191 [ 11771 26,62 26,62 0,1927 |[1,0210 | 1,5053 | 1337,3 | —0,4203
Map 0,00928 |404,85 |42538 [2,6368 |0,5911 |0,7173 | 157,80 |273,32
Kunpkoets | —-105,00 | 0,000339 | 1167,9 34,17 34,17 0,2383 |[1,0271 | 1,5131 | 1305,0 | —0,4154
Map 0,01600 | 407,81 42896 |2,5861 |[0,6020 | 0,7284 |159,93 | 243,29
Kunakocts | —100,00 | 0,000579 | 1158,7 41,75 41,75 0,2827 |[1,0297 | 1,5178 | 1274,9 | -0,4112
Map 0,02658 |410,82 |432,59 [2,5399 |0,6131 [0,7398 | 162,01 [217,25
Kungkoctb | —95,00 0,000956 | 1149,4 49,35 49,35 0,3259 |[1,0305 | 1,5210 | 1246,3 |-0,4072
Map 0,04268 | 413,87 |436,26 |[2,4978 |0,6244 |0,7514 | 164,04 | 194,62
Kuakoets | -90,00 0,00153 1140,1 56,96 56,96 0,3681 |1,0304 | 1,5237 |1218,9 | —0,4030
Map 0,0664 416,96 | 439,97 |2,4593 |0,6358 | 0,7634 | 166,02 | 174,86
Kungkocts | —85,00 0,00237 1130,7 64,58 64,59 0,4091 |[1,0302 | 1,5265 | 1192,3 | —0,3986
Map 0,1005 420,10 |443,71 2,4242 |0,6475 | 0,7758 | 167,95 | 157,56
Kungkoctb | —80,00 0,00359 1121,3 72,22 72,23 0,4492 |1,0302 | 1,5298 | 1166,3 |-0,3937
Map 0,1483 42326 | 447,48 |[2,3920 | 0,6595 | 0,7886 | 169,81 | 142,37
Kunakocts | 75,00 0,00530 1111,9 79,88 79,89 0,4884 |1,0307 | 1,5339 | 1140,7 |-0,3883
Map 0,2136 426,46 | 451,27 |2,3626 |0,6718 | 0,8019 (171,62 | 128,99
XKungkocts | —70,00 0,00765 1102,4 87,56 87,57 0,5266 |1,0317 | 1,5388 | 1115,5 | -0,3824
Map 0,3012 429,69 |[45508 |2,3357 |0,6843 |0,8157 [173,36 | 117,18
Kungkoctb | —65,00 0,0108 1092,8 95,27 95,28 0,5641 |1,0334 | 1,5446 | 1090,4 |-0,3758
Map 0,416 432,94 |458,90 |2,3111 0,6972 | 0,8301 | 175,03 | 106,73
Kugkocts | —60,00 0,0150 1083,2 103,01 103,02 0,6009 |1,0357 | 1,5513 | 1065,6 | —0,3685
Map 0,566 436,21 462,74 |2,2885 |0,7104 | 0,8452 |176,62 | 97,46
XKungkocts | —55,00 0,0204 1073,5 110,78 110,80 0,6369 |1,0387 | 1,5589 | 1040,9 | -0,3606
Map 0,755 439,50 |466,57 |2,2677 |0,7240 | 0,8609 | 178,12 | 89,21
Kugkoctb | —50,00 0,0274 1063,7 118,59 118,62 0,6723 |1,0422 | 1,5674 | 1016,4 |-0,3520
Map 0,994 442 80 | 470,40 |2,2487 |0,7379 |0,8774 |179,54 | 81,87
Kungkoctb | —45,00 0,0362 1053,8 126,45 126,48 0,7071 |[1,0463 | 1,5768 | 991,8 —-0,3427
Map 1,289 446,10 (474,21 2,2313 | 0,7522 | 0,8946 | 180,86 | 75,31
XKnpgkocts | —40,00 0,0472 1043,8 134,35 134,40 0,7414 |[1,0509 | 1,5870 | 967,4 —-0,3326
Map 1,651 449,41 478,02 |[2,2152 |0,7669 | 0,9127 | 182,08 | 69,45
ugkoctb | —35,00 0,0607 1033,7 142,31 142,37 0,7752 |1,0558 [ 1,5979 |943,0 -0,3216
Map 2,089 452,72 | 481,79 |2,2004 |0,7820 [ 0,9317 | 183,19 | 64,20
Kungkocts | —30,00 0,0772 1023,5 150,32 150,39 0,8085 |[1,0612 | 1,6097 |918,6 —0,3098
Map 2,615 456,03 |[48555 |2,1868 |[0,7975 | 0,9516 | 184,18 | 59,49
Kungkoctb | —25,00 0,0970 1013,2 158,39 158,48 0,8413 |1,0669 [ 1,6222 | 894,2 -0,2970
Map 3,241 459,33 (489,26 |2,1743 [0,8133 | 0,9724 | 185,06 | 55,26
MuakocTs | —24,02° | 0,1013 1011,2 169,97 160,07 0,8477 |[1,0681 | 1,6247 |889,5 —-0,2944
Map 3,376 45997 |489,98 |[2,1719 |0,8164 [ 0,9766 | 185,21 | 54,48
ungkocts | —20,00 0,1207 1002,7 166,52 166,64 0,8737 |[1,0730 | 1,6355 | 869,9 —0,2832
Map 3,979 462,61 492,94 |[2,1627 | 0,8295 [ 0,9943 | 185,80 | 51,45
Kungkoctb | —15,00 0,1487 992,1 174,71 174,86 0,9058 | 1,0793 | 1,6496 | 8455 —-0,2682
Map 4,844 465,88 | 496,57 |2,1520 | 0,8460 [ 1,0172 | 186,41 | 48,02
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lpodomxeHue mabnuybi 31

BHy- OH- Cko- Koad-
TpeH- OH-
Temne- Daene- Mnot- Tpo- C,, C,, pocCTb du-
HAA Tane }JP
paTtypa, Hue, HOCTb, SHEp- s nms, kx/ kx/ 3BYy- UneHT
°C MMa Kr/m3 s kK /|’<r kOx/ (kr-K) (kr-K) Ka, J-T,
’ (kr-K) Mm/c K/MNa
KOK/Kr
Hungrkocts | —10,00 0,1815 981,3 182,98 183,16 0,9375 |1,0859 | 1,6645 | 821,0 —-0,2520
Map 5,852 469,12 500,15 2,1421 | 0,8629 | 1,0414 | 186,88 | 44,93
HKugkocts | 5,00 0,2198 970,3 191,31 191,54 0,9689 | 1,0927 | 1,6804 | 796,6 —-0,2343
Map 7,017 472,34 503,66 2,1329 |0,8802 | 1,0667 | 187,20 | 42,13
Hugkocts | 0,00 0,2640 959,1 199,72 200,00 1,0000 [1,0997 |1,6972 |772,0 -0,2149
Map 8,359 475,53 507,11 2,1243 |0,8978 | 1,0935 | 187,37 | 39,60
HKungrocts | 5,00 0,3148 9477 208,22 208,55 1,0308 [1,1069 | 1,7151 | 747,4 -0,1938
Map 9,896 478,68 510,49 2,1164 |(0,9157 | 1,1218 | 187,37 | 37,31
Hungrkocts | 10,00 0,3728 936,1 216,79 217,19 1,0614 |[1,1144 | 1,7342 | 722,7 -0,1706
Map 11,651 481,79 513,78 2,1089 |(0,9339 | 1,1517 | 187,21 | 35,23
HKungrkocts | 15,00 0,4386 9242 225,45 225,93 1,0917 [1,1220 | 1,7546 | 697,9 -0,1449
Map 13,647 484,85 516,99 2,1018 |[0,9525 | 1,1834 | 186,87 | 33,35
Hungrocts | 20,00 0,5129 912,0 234,21 234,77 1,1219 [1,1299 | 1,7765 | 673,0 -0,1165
Map 15,910 487,85 520,09 2,0952 (09714 | 1,2173 | 186,36 | 31,64
Hugrocts | 25,00 0,5964 899,5 243,07 243,73 1,1519 [1,1379 | 1,8001 | 647,9 —0,0849
Map 18,469 490,79 523,09 2,0888 |[0,9906 | 1,2536 | 185,65 | 30,09
Kungkocts | 30,00 0,6898 886,6 252,03 252,80 1,1817 [1,1462 | 1,8258 | 622,7 —-0,0495
Map 21,357 493,66 525,96 2,0828 [1,0101 | 1,2926 | 184,74 | 28,69
Hungrkocts | 35,00 0,7939 873,4 261,10 262,01 1,2114 |[1,1548 | 1,8539 | 597,3 —0,0096
Map 24,613 406,44 528,70 2,0769 (1,0300 | 1,3349 | 183,63 | 27,41
Hungrkocts | 40,00 0,9093 859,7 270,29 271,35 1,241 1,1636 | 1,8847 | 571,7 0,0357
Map 28,280 499,13 531,28 2,0711 1,0502 | 1,3811 182,30 | 26,25
Kugrkocts | 45,00 1,0368 845,5 279,62 280,84 1,2707 [1,1728 | 1,9190 | 545,9 0,0873
Map 32,408 501,71 533,70 2,0655 |[1,0707 | 1,4320 | 180,74 | 25,20
Hugkocts | 50,00 1,1774 830,8 289,08 290,50 1,3003 [1,1823 | 1,9574 | 519,9 0,1468
Map 37,058 504,16 535,93 2,0598 [1,0917 | 1,4887 | 178,94 | 24,24
HKungrocts | 55,00 1,3317 815,4 298,70 300,34 1,3299 [1,1922 | 2,0009 |493,5 0,2159
Map 42,300 506,47 537,95 2,0540 (1,1131 | 1,6526 | 176,89 | 23,38
ugkocts | 60,00 1,5007 799,4 308,50 310,38 1,3596 [ 1,2026 | 2,0510 | 466,9 0,2970
Map 48,222 508,60 539,72 2,0480 |[1,1350 | 11,6257 | 174,57 | 22,60
Kugkocts | 65,00 1,6853 782,5 318,49 320,64 1,3895 [1,2135 | 2,1094 | 440,0 0,3934
Map 54,933 510,53 541,21 2,0418 [(1,1575 | 1,7109 | 171,96 | 21,90
HKungkocts | 70,00 1,8864 764,6 328,70 331,16 1,4196 |[1,2251 | 2,1789 | 4126 0,5096
Map 62,569 512,22 542,37 2,0351 [(1,1806 | 1,8122 | 169,04 | 21,27
HKungkocts | 75,00 2,1051 745,6 339,16 341,98 1,4501 [ 1,2375 | 2,2637 | 384,8 0,6522
Map 71,312 513,62 543,14 2,0279 |[1,2045 | 1,9360 | 165,79 | 20,71
Kungkocts | 80,00 2,3424 725,2 349,92 353,15 1,4810 [ 1,2509 | 2,3703 | 356,4 0,8309
Map 81,403 514,66 543,43 2,0198 [1,2294 | 2,0924 | 162,17 | 20,20
Kugkocts | 85,00 2,5996 703,0 361,04 364,74 1,5126 [ 1,2655 | 2,5099 | 327,4 1,0609
Map 93,185 515,23 543,13 2,0107 |[1,2555 | 2,2985 | 158,15 | 19,74
HKugrocts | 90,00 2,8780 678,5 372,63 376,87 1,5451 [1,2818 | 2,7034 | 297,4 1,3675
Map 107,172 | 515,21 542,06 2,0000 [1,2832 | 2,6863 | 153,69 | 19,32
Hugkocts | 95,00 3,1791 650,9 384,82 389,71 1,5790 |[1,3004 | 2,9947 | 266,3 1,7961
Map 124,192 | 514,35 539,95 1,9871 [1,3130 | 3,0228 | 148,70 [ 18,90
Kugkocts | 100,00 3,5050 618,5 397,93 403,59 1,6151 [1,3223 | 3,4951 | 233,5 2,4378
Map 145,754 | 512,23 536,28 1,9707 |[1,3459 | 3,7759 | 143,11 [ 18,43
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OkoHYyaHue mabnuupi 31

TB';);' on BH- Cko- Koadp-
Temne- Dasne- Mrot- peh- ) Tpo- C,, C, pocTb u-
HAA Tane
paTtypa, HWe, HOCTb, SHED- s s, kx/ KL()JK/ 3BY- LMeHT
°C MnMa Kr/m3 P ' KK/ (kr-K) (kr-K) Ka, J-T,
v, KEKKE 1 k) Mic K/Mra
KIbK/Kr
ugkocts | 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
ugkocts | 110,00 4,2432 517.,4 431,02 439,22 |1,7058 |1,3921 | 9,2614 | 157,9 57104
Map 224,256 498,39 |517,31 1,9096 |1,4317 | 12,2150 | 129,14 | 16,42
KpuTuue- 113,26 4,5168 368,0 46528 |477,55 |1,8037 |°¢ ¢ ¢ 11,2920
cKas TovKa
2 TpoitHas TouKa.
b Temnepartypa KMneHus npu aTMOcepHOM AaBneHUN.
¢ 3HaueHus Cv,Cp M W B KPUTUYECKON TOYKE He SIBMAITCA YacTbio HACTOsILero ctaHgapTa.

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

Tabnuuya 32— CocrtaB R404A

i KOMNOHEHT Maccosas gons MongapHasa gons
R125 0,44 0,35781678
R143a 0,52 0,60391922
R134a 0,04 0,03826400

M = 97,8040 r/monsb.

5.12.2 Quana3oH aeicTBUA

KoadhpmumneHTbl AeRCTBYIOT B CReayowem aAnanasoHe:

Tinin = 172,92 K; Tihax = 495 K Pray = 60 MMa; p... = 15,04 monb/n (1194 kr/m3).

5.12.3 NMapameTtpsul B3aumogencTeua [(ypaBHeHua (19) u (20)]

€10 =5,551; &1, =-0,0004452; £, 5 = —0,4326; &,5 = —0,0003453; £,, = 2,324; £,5 = 0,0006182.
5.12.4 KoadpchbuumeHTbl n nokasatenu creneHn PyHKUmnit usdbiTka [ypaBHeHue (21)]

Tabnuuya 33— KoahdpuumeHTbl U NokasaTenn cTeneHn yHKUWIA n3bbiTka, i = 1; j = 2 (BuHapHas cMecb R125/143a)

BuHapHaa napa R125/134a u 6uHapHana napa R143a/134a

k Ny b | dy | i

1 —0,013073 7.4 1

2 0,018259 0,35 3 1

3 0,0000081299 10,0 1" 2

4 0,0078496 53 2 3
Fop= 11697

aj=1,j=3. Fi3=1,00; dyHkuna O excess ANA Napbl R125/134a naeHTudHa Ana YHKUMU i oycess ANS NaPbI
R125/143a.

bj=2j=3: Fp3 = 0,5557; dyHKuns Ojj excess AN Napbl R143a/134a nageHTu4Ha ana yHKUUN O excess ANA Napel
R125/143a. ' '

5.12.5 CnpaBo4yHbIe napaMeTpbl COCTOAHNA
f3=0,753387285; f, = 17,4959977.
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Tabnunya 34 — CeoiictBa R404A Ha rpaHuLe XUAKOCTM U HACLILLEHHOrO napa

BHy- OH-

Has- Temne- Mnot- TpeHHas Tane- SHTpO- c,, C, Cro- Koscp-

ne- paTypa HOCTb 3Hep- nns fns, Kﬂ‘;K/ K}:(;K/ poctb Py

HUE, °c KM rus Kﬂ)K’/ Kb/ (kr-K) (krK) sByka, eHT J-T,

MMa . (kr-K) M/c K/MTMa

KIK/KT Kr

Knnenue | 0,0100 —84,93 1421,3 | 91,82 91,83 0,5296 0,7710 1,2138 932,6 —0,3545
Poca -83,84 (0,626 300,87 316,83 | 1,7229 0,5719 0,6635 135,39 | 113,71
Knnenue | 0,0150 —79,30 1404,8 | 98,65 98,66 0,5654 0,7795 1,2137 895,9 —0,3495
Poca —78,28 (0,916 303,83 320,21 | 1,7064 0,5860 0,6793 136,88 | 96,75
Knnenue | 0,0200 —75,05 1392,4 | 103,80 103,81 | 0,5917 0,7854 1,2152 870,1 —0,3444
Poca —74,08 1,199 306,10 322,78 | 1,6953 0,5968 0,6915 137,93 | 86,40
Knnenue | 0,0250 -71,61 1382,3 | 107,99 108,01 | 0,6126 0,7899 1,2173 850,1 —0,3396
Poca —70,66 1,477 307,94 324,87 | 1,6870 0,6055 0,7016 138,74 | 79,22
Knnenue | 0,0300 —68,68 1373,7 | 111,56 111,58 | 0,6302 0,7937 1,2197 833,7 —0,3349
Poca —67,76 1,752 309,52 326,65 | 1,6805 0,6130 0,7104 139,39 | 73,86
Kunenue | 0,0400 —63,85 1359,4 | 117,45 117,48 | 0,6587 0,7998 1,2246 807,5 -0,3262
Poca —-62,97 (2,293 312,13 329,58 | 1,6707 0,6255 0,7252 140,40 | 66,23
Knnenue | 0,0500 -59,02 1347,7 | 122,28 122,31 | 0,6815 0,8046 1,2295 786,8 -0,3181
Poca -59,07 2,825 314,28 331,97 | 1,6635 0,6359 0,7377 141,14 | 60,94
Knnenuwe | 0,0600 -56,57 1337,7 | 126,40 126,44 | 0,7007 0,8088 1,2342 769,6 -0,3106
Poca -55,75 | 3,351 316,10 334,00 | 1,6578 0,6447 0,7487 141,72 | 56,99
Knnenue | 0,0800 -51,03 1321,0 | 133,25 133,31 | 0,7320 0,8156 1,2430 741,6 —0,2067
Poca -50,25 | 4,390 319,13 337,36 | 1,6494 0,6596 0,7675 142,57 | 51,36
Knnenue | 0,1000 —46,50 1307,1 138,89 138,97 | 0,7571 0,8212 1,251 719,2 —0,2839
Poca -45,74 |5,415 321,62 340,08 | 1,6434 0,6720 0,7836 143,16 | 47,44
Kunenve | 0,1013% | —46,22 1306,3 | 139,24 139,31 | 0,7586 0,8215 1,2516 717,9 —0,2831
Poca -45,47 (5,483 321,77 340,25 | 1,6430 0,6728 0,7846 143,19 | 47,22
Knnenue | 0,1200 —42,63 1295,1 143,74 143,83 | 0,7783 0,8260 1,2587 700,4 -0,2720
Poca -41,90 (6,430 323,74 342,40 | 1,6387 0,6828 0,7978 143,57 | 44,50
Knnenue | 0,1400 —39,24 1284,5 | 148,01 148,12 | 0,7967 0,8303 1,2658 684,0 —0,2606
Poca -38,53 | 7,439 325,59 344,41 | 1,6349 0,6923 0,8108 143,86 | 42,18
Knnenue | 0,1600 —36,20 1275,0 | 151,85 151,97 | 0,8130 0,8341 1,2726 669,4 —0,2498
Poca -35,51 8,442 327,25 346,20 | 1,6318 0,7009 0,8228 144,07 | 40,29
Knnenue | 0,1800 —33,45 1266,2 | 155,35 155,49 | 0,8277 0,8377 1,2790 656,2 -0,2393
Poca -32,78 |[9,441 328,75 347,81 | 1,6292 0,7088 0,8339 14421 | 38,70
Knnenuwe | 0,2000 -30,93 1258,0 | 158,57 158,73 | 0,841 0,8409 1,2852 6442 —0,2291
Poca -30,27 10,437 | 330,12 349,28 | 1,6270 0,7161 0,8445 14429 | 37,34
Knnenue | 0,2500 —25,38 1239,9 | 165,72 165,92 | 0,8703 0,8482 1,2998 617,8 —0,2046
Poca —24.75 12,920 | 333,12 352,47 | 1,6225 0,7324 0,8688 144,34 | 34,66
Knnenue | 0,3000 —20,62 1223,9 | 171,90 172,14 | 0,8950 0,8546 1,3134 595,2 -0,1811
Poca —20,02 15,399 | 335,67 355,15 | 1,6190 0,7465 0,8909 144,22 | 32,64
Knnenue | 0,3500 -16,44 12096 | 177,38 177,67 | 0,9166 0,8604 1,3264 575,4 —0,1581
Poca -15,86 17,881 337,90 357,47 | 1,6163 0,7592 0,9114 143,99 | 31,04
Knnenue | 0,4000 -12,69 1196,5 182,35 182,68 | 0,9358 0,8656 1,3388 557,6 -0,1355
Poca -12,12 (20,369 | 339,87 359,51 | 1,6141 0,7706 0,9307 143,66 | 29,75
Knunenue | 0,4500 —9,28 1184,4 186,89 187,27 | 0,9531 0,8704 1,3509 541.,4 -0,1130
Poca -8,73 22,867 | 341,65 361,33 | 1,6122 0,781 0,9492 143,28 | 28,67
Knnenue | 0,5000 —6,15 1173,0 191,11 191,53 | 0,9690 0,8750 1,3627 526,5 —0,0005
Poca -5,61 25,378 | 343,26 362,96 | 1,6105 0,7907 0,9670 142,84 | 27,75
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OkoHyYyaHue mabnuupl 34

BHy- OH-

Has- Temne- MnoT- TpeHHsas Tank- SHTpO- c,, C, Cro- Koscp-

ne- paTypa HOCTb 3Hep- nns fua, K}:l)vK/ K}:(;K/ poctb P

HUE, °c KE/M3 rms Kﬂ)K’/ Kb/ (kr-K) (krK) sByka, eHT J-T,

MMa . (kr-K) m/c K/MIMa

KIK/KT Kr
Kunenne | 0,5500 |-3,24 1162,3 | 195,04 195,51 | 0,9837 |0,8792 1,3744 512,7 -0,0679
Poca -2,72 27,905 |344,74 364,45 | 1,6091 0,7997 0,9842 142,36 | 26,97
Kunenne | 0,6000 |(-0,53 1152,0 | 198,74 199,26 | 0,9973 |0,8832 1,3859 4997 —-0,0452
Poca -0,02 30,449 | 346,11 365,81 | 1,6078 [ 0,8082 1,001 141,85 | 26,28
Kunenne | 0,6500 |2,02 1142,3 | 202,24 202,81 | 1,0101 0,8871 1,3973 4875 -0,0222
Poca 2,52 33,012 | 347,37 367,06 | 1,6066 | 0,8161 1,0177 141,31 | 25,68
Kunenne | 0,7000 |4,42 1132,9 | 205,57 206,18 | 1,0222 | 0,8908 1,4087 476,0 0,0011
Poca 491 35,595 | 348,55 368,21 | 1,6055 |0,8237 1,0342 140,75 | 25,16
Kunenne | 0,7500 |6,70 1123,8 | 208,74 209,41 | 1,0336 | 0,8943 1,4201 465,0 0,0248
Poca 718 38,201 | 349,65 369,28 | 1,6044 | 0,8309 1,0506 140,17 | 24,69
Kunenne | 0,8000 | 8,87 1115,1 211,78 212,49 | 1,0444 |0,8977 1,4316 4545 0,0489
Poca 9,34 40,831 | 350,68 370,27 | 1,6035 |0,8378 1,0670 139,58 | 24,27
Kunenne | 0,8500 | 10,94 1106,5 | 214,70 215,46 | 1,0547 | 0,9009 1,4431 4445 0,0735
Poca 11,40 43,485 | 351,64 371,19 | 1,6025 | 0,8445 1,0835 138,96 | 23,89
Kunenne | 0,9000 |12,92 1098,2 | 217,51 218,32 | 1,0646 | 0,9041 1,4547 4349 0,0986
Poca 13,37 46,167 | 352,55 372,05 | 1,6016 | 0,8510 1,1001 138,34 | 23,55
Kunenne | 0,9500 | 14,81 1090,2 | 220,22 221,09 | 1,0741 0,9072 1,4665 4256 0,1244
Poca 15,26 48,876 | 353,41 372,85 | 1,6007 |[0,8573 1,1169 137,70 | 23,24
Kunenne | 1,0000 | 16,64 1082,2 | 222,84 223,77 11,0832 |0,9102 1,4784 416,7 0,1507
Poca 17,08 51,614 | 354,22 373,59 | 1,5999 |[0,8634 1,1340 137,05 | 22,95
Kunenne | 1,2000 |23,32 1052,0 | 232,60 233,75 | 1,1166 | 0,9217 1,5280 383,5 0,2633
Poca 23,73 62,884 | 357,03 376,12 | 1,5965 | 0,8869 1,2058 134,36 | 22,03
Kunenne | 1,4000 |29,22 1023,4 | 241,44 24281 | 1,1462 |0,9325 1,5821 353,8 0,3901
Poca 29,60 74,728 | 359,29 378,02 |1,5932 | 0,2091 1,2853 131,56 | 21,35
Kunenne | 1,6000 [ 34,51 9957 249,58 25119 | 1,1730 | 0,9431 1,6427 326,5 0,5351
Poca 34,87 87,247 | 361,08 379,42 | 1,5896 | 0,9306 1,3757 128,65 | 20,82
Kunenne | 1,8000 | 39,33 968,6 257,19 259,05 | 1,1977 |0,9535 1,7122 301,2 0,7033
Poca 39,67 100,56 | 362,48 380,38 | 1,5858 [ 0,9518 1,4810 125,66 | 20,41
Kunenne |2,0000 |43,75 9416 264,40 266,52 | 1,2208 | 0,9643 1,7941 2773 0,9015
Poca 44,07 114,81 363,51 380,92 | 1,5817 |[0,9728 1,6071 122,58 | 20,07
KuneHnne |2,2000 |47,85 914 .4 271,29 273,70 | 1,2427 |0,9755 1,8935 2545 1,1392
Poca 4815 130,20 | 364,18 381,08 | 1,5770 [ 0,9939 1,7628 119,43 | 19,79
Kunenne |2,4000 (51,68 886,5 277,96 280,66 | 1,2635 |0,9875 2,0185 2325 1,4301
Poca 51,95 146,99 | 364,50 380,83 | 1,5718 [1,0153 1,9620 116,19 | 19,55
Kunenne |2,6000 |55,26 857,5 284 47 287,50 | 1,2837 | 1,0009 2,1832 2111 1,7950
Poca 55,51 165,54 | 364,44 380,15 | 1,5658 [ 1,0375 2,2291 112,87 | 19,31
Kunenne |2,8000 |58,63 826,8 290,90 29429 |1,3036 | 1,0161 2,4136 190,0 2,2671
Poca 58,86 186,43 | 363,94 378,96 | 1,5587 |[1,0609 2,6091 109,47 | 19,06
Kunexnne | 3,0000 (61,81 793,4 297,36 301,15 | 1,3234 (11,0343 2,7653 169,0 2,9028
Poca 62,01 210,55 | 362,90 377,15 | 1,5503 [ 1,0862 3,1973 105,97 | 18,74
Kunenne | 3,2000 |64,82 755,6 304,02 308,25 | 1,3438 [1,0570 3,3812 1478 3,8068
Poca 64,99 23956 |[361,13 374,49 | 15397 |[1,1148 4,2333 102,35 | 18,29
Kputn- | 3,7289 | 72,05 486,5 |336,26 |343,92 |1,4455 |P b b 12,3347
yeckasi
TouKa
a TemnepaTypa Havana KUMeHUss 1 TodKa pockl NpW aTMOCGEePHOM AaBreHuMm.
b 3nayeHus C, ,Cp U W B KPUTUYECKOW TOUKE He SBMSAOTCA YacTbio HACTOSALLErO CTaHfapTa.
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5.13 R407C —R32/125/134a (23/25/52)

Tabnwuuya35—Cocras R407C

rOCT P UCO 17584—2015

i KoMNOHeHT MaccoBas gons MonspHasa gons
1 R32 0,23 0,38110042
2 R125 0,25 0,17955889
3 R134a 0,52 0,43933169

M = 86,2037 r/monb.

5.13.1 Ilnana3oH genucTeuvs

KoaduumeHTbl AENCTBUTENBLHLI B CrieayioLeM Anana3oHe:

T

min

5.13.2 NapameTpbl B3aumoaenctTeua [ypasuenus (19) un (20)]
€10 = 28,95; §,,=-0,006008; &,5=7,909; £ = —0,002039; &,3 = 2,324; £, = -0,0003453.

Tabnwuya 36 — KoadhduuneHTsl U nokasaTenmn cTeneHn OyHKLMA n3bbiTka

= 172,52 K; Tax = 435 K; Prax = 60 MMa; p., = 17,96 monb/n (1548 kr/m3).

BuHapHasa napa R32/1

254

k Ny t d; I
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
BuHapHasi 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
BuHapHas napa R125/134a °©

1 -0,013073 7,4 1 1
2 0,018259 0,35 3 1
3 0,0000081299 10,0 1 2
4 0,0078496 53 2 3
aj=1,j=2, F;,=1,00.

bj=1,j=3; F;3=1,00.

Ci=2,j=3; F)3=1,00

5.13.3 CnpaBoyHbIe napaMeTpPbl COCTOAHUA
f3=1,04370879; f, = -8,74106803.
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Tabnwuya 37 — CeoilictBa R152a Ha rpaHuLe XUAKOCTU U HackILLEHHOro napa

Koadp-
Has- Temne- Mot BHy- OH- OHTpo- c,, c. Cko- it
ne- TPeHHAA Tans- nms, pocTb
patypa, HOCTb, kpx/ K}:())K/ LMeHT
Hue, oc a3 3Heprug, nms, kIx/ (kr-K) (kr-K) 3BYyKa, 0T
MMa KIDK/KE kK/KE (kr-K) Mm/c K/Mﬁa
Kunenne | 0,0100 |-82,45 14955 | 90,48 90,48 0,5259 0,8200 |[1,2815 | 1008,4 |-0,3299
Poca —74,81 0,527 347,81 366,78 1,9471 0,5654 | 0,6681 | 149,08 | 115,10
Kunenne | 0,0150 |-76,77 14791 97,75 97,76 0,5634 0,8219 |1,2820 | 976,2 —-0,3246
Poca —69,22 0,771 350,74 370,19 1,9253 0,5781 |[0,6826 | 150,70 | 100,56
Kunenne | 0,0200 |-72,50 1466,7 103,23 103,24 0,5910 0,8235 |1,2835 | 952,7 -0,3198
Poca —65,02 1,010 352,95 372,75 1,9104 0,5879 |0,6941 | 151,85 | 91,36
Kunenne | 0,0250 |-69,03 1456,6 107,68 107,70 0,6130 0,8250 (11,2853 | 934,1 —-0,3154
Poca —61,61 1,245 354,75 374,83 1,8991 0,5960 |0,7038 | 152,74 | 84,79
Kunenne | 0,0300 |-66,09 1448,0 111,46 111,48 0,6314 0,8263 |1,2872 | 918,5 -0,3113
Poca —58,72 1,477 356,27 376,59 1,8900 0,6031 |0,7123 | 153,46 | 79,75
Kunenne | 0,0400 |-61,25 1433,7 117,70 117,72 0,6612 0,8287 |1,2912 | 893,3 -0,3039
Poca -53,95 1,934 358,79 379,47 1,8761 0,6149 |0,7269 | 154,58 | 72,38
Kunenne | 0,0500 |-57,31 1422,0 122,79 122,82 0,6850 0,8308 ([ 1,2950 |873,1 —-0,2972
Poca -50,08 2,384 360,83 381,80 1,8656 0,6248 |0,7393 | 155,43 | 67,09
Kunenne | 0,0600 |-53,96 1412,0 127,13 127,17 0,7050 0,8327 |[1,2987 | 856,1 -0,2911
Poca —46,79 2,829 362,56 383,77 1,8573 0,6334 |0,7502 | 156,10 | 63,04
Kunenne | 0,0800 |-48,42 1395,3 134,33 134,39 0,7374 0,8361 | 1,3056 | 828,3 —-0,2799
Poca -41,34 3,707 365,41 386,99 1,8445 0,6479 |0,7692 | 157,10 | 57,08
Kunenne | 0,1000 |-43,90 1381,5 140,24 140,31 0,7635 0,8391 1,3121 | 805,8 —0,2698
Poca -36,90 4,574 367,73 389,59 1,8349 0,6601 | 0,7855 | 157,81 | 52,81
Kunenne |0,10132 | —43,63 1380,7 140,60 140,67 0,7650 0,8393 |1,3125 | 804,5 —-0,2691
Poca -36,63 4,631 367,87 389,75 1,8343 0,6609 |0,7865 | 157,85 | 52,57
Kunenne | 0,1200 |-40,05 1369,7 145,30 145,39 0,7854 0,8418 |1,3181 | 786,8 —-0,2604
Poca -33,11 5432 369,69 391,78 1,8273 0,6707 |0,8001 | 158,34 | 49,54
Kunenne | 0,1400 |-36,67 13591 149,75 149,86 0,8043 0,8443 |1,3238 | 770,2 -0,2515
Poca -29,79 6,283 371,40 393,68 1,8210 0,6802 |0,8133 | 158,74 | 46,91
Kunenne | 0,1600 |-33,65 1349,7 153,75 153,86 0,8211 0,8466 |1,3292 | 755,4 —0,2431
Poca —26,83 7,130 372,92 395,36 1,8156 0,6887 |0,8255 | 159,05 | 44,74
Kunenne | 0,1800 |-30,92 1341,0 157,38 157,51 0,8362 0,8488 (11,3344 | 7421 -0,2350
Poca -24,15 7,973 374,29 396,86 1,8110 0,6965 |0,8369 | 159,29 |42,90
Kunenne | 0,2000 |-28,41 1333,0 160,72 160,87 0,8499 0,8508 |1,3394 | 729,9 —-0,2272
Poca -21,69 8,813 375,53 398,22 1,8069 0,7038 |0,8476 | 159,47 | 41,32
Kunenne | 0,2500 |-22,90 13151 168,11 168,30 0,8798 0,8555 |1,3513 | 703,1 —-0,2084
Poca -16,28 10,904 | 378,24 401,17 1,7984 0,7200 |0,8722 | 159,74 | 38,14
Kunenne | 0,3000 |-18,19 1299,5 174,48 174,71 0,9050 0,8598 |[1,3624 |680,1 —-0,1906
Poca -11,66 12,989 | 380,52 403,62 1,7917 0,7340 |0,8945 | 159,82 | 35,72
Kunenne | 0,3500 |-14,04 1285,5 180,12 180,39 0,9269 0,8637 |1,3731 | 660,0 -0,1733
Poca —7,61 15,071 382,49 405,72 1,7861 0,7465 |0,9151 | 159,79 | 33,80
Kunenne | 0,4000 |-10,33 1272,8 185,20 185,52 0,9465 0,8673 |1,3834 |641,9 —-0,1564
Poca -3,97 17,154 | 384,24 407,55 1,7814 0,7578 |0,9345 | 159,66 | 32,22
Kunenne | 0,4500 |-6,95 12611 189,86 190,21 0,9641 0,8707 |1,3934 | 625,5 -0,1398
Poca -0,67 19,241 385,79 409,18 1,7772 0,7682 |0,9528 | 159,46 | 30,89
Kunenne | 0,5000 |-3,85 12501 194,16 194,56 0,9801 0,8740 |1,4032 |610,4 -0,1233
Poca 2,36 21,334 | 387,20 410,64 1,7735 0,7779 |0,9704 | 159,20 | 29,76
Kunenne | 0,5500 |-0,98 1239,8 198,17 198,61 0,9950 0,8771 |1,4129 | 596,3 -0,1069
Poca 517 23,435 | 388,48 411,95 1,7702 0,7868 |0,9875 | 158,91 | 28,77
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Koadp-
Oas- Temne- Mot BHy- OH- OHTpo- c,, c. Cko- -
ne- TPeHHAA Tans- nms, pocTb
patypa, HOCTb, kx/ K}:())K/ LMeHT
Hue, oc K3 3Heprug, nus, kIx/ (kr-K) (kr-K) 3BYyKa, 0T
MMNa kK/KE kK/KE (kr-K) Mm/c KMHa
Kunenne | 0,6000 |1,70 1230,0 | 201,93 202,42 1,0087 0,8801 |1,4224 | 583,2 —-0,0905
Poca 7,79 25,545 | 389,66 413,15 1,7672 0,7953 |1,0040 | 158,58 | 27,91
Kunenne | 0,6500 | 4,22 1220,7 | 205,49 206,02 1,0216 0,8830 |1,4319 |570,8 -0,0741
Poca 10,24 27,665 |390,75 414,25 1,7644 0,8032 |[1,0201 | 158,22 | 27,14
Kunenne | 0,7000 |6,60 12117 208,87 209,44 1,0338 0,8857 |1,4413 | 559,1 —-0,0576
Poca 12,56 29,796 | 391,76 415,25 1,7618 0,8108 |1,0360 | 157,83 | 26,46
Kunenne | 0,7500 | 8,85 12031 212,08 212,71 1,0452 0,8884 | 1,4507 | 548,0 —-0,0410
Poca 14,76 31,940 | 392,70 416,18 1,7594 0,8179 [1,0516 | 157,42 | 25,84
Kunenne | 0,8000 | 11,00 11949 215,16 215,83 1,0561 0,8911 1,4600 | 537,4 —-0,0242
Poca 16,85 34,098 | 393,57 417,03 1,7571 0,8248 |[1,0670 | 157,00 | 25,29
Kunenne | 0,9000 | 15,00 11791 220,95 221,71 1,0764 0,8961 |1,4789 | 517,6 0,0098
Poca 20,74 38,456 | 395,16 418,57 1,7529 0,8378 |[1,0976 | 156,11 | 24,32
Kunenne | 1,0000 | 18,69 11641 226,33 227,19 1,0950 0,9010 |1,4979 | 499,2 0,0447
Poca 24,32 42,877 | 396,57 419,89 1,7491 0,8499 |[1,1282 | 155,16 | 23,50
Kunenne | 1,2000 | 25,30 1136,2 236,14 237,20 1,1283 0,9102 |1,5370 | 466,0 0,1180
Poca 30,73 51,932 | 398,92 422,03 1,7421 0,8721 [1,1902 | 153,16 | 22,18
Kunenne | 1,4000 | 31,14 1110,2 24498 246,24 1,1577 0,9190 |1,5780 | 436,4 0,1968
Poca 36,37 61,306 |400,79 423,63 1,7358 0,8926 |1,2549 | 151,05 | 21,17
Kunenne | 1,6000 | 36,39 1085,5 | 253,09 254,57 1,1843 0,9274 |1,6219 | 409,4 0,2826
Poca 41,43 71,047 | 402,28 424,80 1,7298 0,9120 |1,3242 | 148,85 | 20,36
Kunenne | 1,8000 |41,18 1061,7 | 260,64 262,33 1,2086 0,9358 | 1,6695 | 384,5 0,3769
Poca 46,03 81,203 | 403,44 425,61 1,7241 0,9305 |[1,3996 | 146,57 | 19,69
Kunenne | 2,0000 | 45,59 1038,5 | 267,74 269,66 1,231 0,9441 |1,7218 | 361,3 0,4815
Poca 50,25 91,831 404,32 426,10 1,7184 0,9484 |1,4831 | 144,24 | 19,13
Kunenne | 2,2000 |49,68 1015,7 | 274,47 276,64 1,2522 0,9526 | 1,7804 | 339,3 0,5987
Poca 54,15 103,00 | 404,93 426,29 1,7126 0,9660 |1,5770 | 141,84 | 18,64
Kunenne | 2,4000 | 53,51 993,1 280,92 283,34 1,2723 0,9613 | 1,8470 | 318,4 0,7315
Poca 57,79 114,78 405,29 426,20 1,7068 0,9834 |1,6845 | 139,40 | 18,22
Kunenne | 2,6000 |57,11 970,5 287,14 289,82 1,2914 0,9705 | 1,9244 | 298,2 0,8838
Poca 61,19 127,27 | 405,42 425,85 1,7007 1,0008 | 1,8096 | 136,90 | 17,84
Kunenne | 2,8000 | 60,51 9475 293,17 296,12 1,3097 0,9802 | 2,0161 | 278,6 1,0607
Poca 64,38 140,60 | 405,30 42521 1,6944 1,0183 | 1,9582 | 134,35 | 17,48
Kunenue | 3,0000 | 63,73 9241 299,07 302,31 1,3276 0,9909 |2,1279 |259,4 1,2695
Poca 67,40 154,93 | 404,93 424,29 1,6877 1,0360 | 2,1390 | 131,75 | 17,15
Kunenne | 3,2000 | 66,80 899,9 304,88 308,43 1,3450 1,0028 | 2,2682 | 240,4 1,5201
Poca 70,25 170,45 | 404,28 423,06 1,6805 1,0543 | 2,3648 | 129,09 | 16,83
Kunenne | 3,4000 |69,73 8746 310,65 314,54 1,3622 1,0164 | 2,4511 | 2216 1,8268
Poca 72,94 187,47 | 403,33 421,46 1,6726 1,0734 | 2,6567 | 126,38 | 16,49
Kunenne | 3,6000 | 72,53 847,6 316,46 320,71 1,3795 1,0322 | 2,7011 | 202,7 2,2107
Poca 75,50 206,40 |402,01 419,45 1,6639 1,0937 | 3,0504 | 123,59 | 16,14
Kunenne | 3,8000 | 75,22 818,1 322,38 327,02 1,3970 1,0512 | 3,0653 | 183,8 2,7043
Poca 77,92 227,89 |400,24 416,91 1,6540 1,1156 | 3,6132 | 120,73 | 15,74
Kunenne | 4,0000 | 77,82 785,1 328,54 333,64 1,4152 1,0747 | 3,6469 | 164,8 3,3604
Poca 80,21 253,04 |[397,85 413,66 1,6424 1,1401 | 4,4863 | 117,75 | 15,26
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OkoHYaHue mabnuupi 37

[as- Temne- AnoT- BHy- Oh- 3HTpo- c o Cko- Kg;?_"
ne- aTvoa HOCTb TpeHHAA TaNb- nus, Kn\;é/ K}:())l,(/ pocTb WeHT
Hue, P Pép ! KF/M?” 3Heprus, nusa, kx/ (kK (kr-K) 3BYKa, L"J_T
MnNa KkbK/Kr KLDK/kr (kr-K) m/c K/Mﬁa
Kunenve | 4,2000 | 80,32 746,0 335,20 340,83 |1,4348 |1,1050 |4,7261 | 1456 4,2742
Poca 82,37 284,01 | 394,55 409,34 | 1,6281 1,1687 |6,0289 | 114,58 | 14,63
Kputnue- | 46298 | 86,03 4842 368,92 378,48 |1,5384 |b b b 10,3922
cKas Touka
@ TeMmnepaTypa Ha4ana KUNeHWs 1 To4Ka pochl NpyU aTMocEPHOM JiaBreHnM.
b 3HaueHmns C, ,Cp U W B KPUTUYECKON TOUKE He ABMAIOTCA YacTbiO HACTOSILLErO cTaHgapTa.
5.14 R410A—R32/125 (50/50)
Tab6nuya 38 — CocraB R410A
i KoMMoHeHT Maccosasa gons MongapHas gona
1 R32 0,50 0,69761470
2 R125 0,50 0,30238530
M = 72,5855 r/monb.
5.14.1 nana3oH aencTBuUA
KoadpdpuumeHTbl 4€WCTBYIOT B Cneaytowem auanasoHe:
Trin = 172,52 K; Tipax = 435 K; Prax = 60 MMa; ppay = 20,2 Monb/n (1496 kr/im3).
5.14.2 NapameTtpsbl B3aumogencTeua [ypasHenua (19) u( 20)]
&12 = 28,95; &12 =-0,006008.
Tabnwuuya 39— KoathuLmneHTsl U nokasarenu cteneHeld dyHKUMI n3bkbiTka [ypaBHeHue (21)]
BuHapHas napa R32/125
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
aF,=100,i=1,j=2.
5.14.3 CnpaBoyHble NapamMeTpbl COCTOAHUA
f3=0,617469323; f, = -0,596795.
Tabnuuya 40 — CoilctBa R410A Ha rpaHALe XXUAKOCTU U HACLILEHHOO Napa
K
Nae- Temne- Mnot- BHy- OH- OHTpo- c c Cko- ;Zd_)-
ne- paTypa HOCTb TPEHHAA Tane nus, Kn\;K ' ‘ JZ(;K / pocTb LMeHT
Hue, °C ! KI'/M3v 3Heprua, nuA, KK/ r-K) (kr-K) 3ByKa, 0T
MMa KpK/Kr KD /Kr (kr-K) m/c K/MMa
Kunenne |0,0100 (-88,23 1460,6 | 76,55 76,56 0,4588 |0,8662 |1,3441 1004,0 | -0,3215
Poca —88,14 0,476 357,77 378,76 |2,0927 |0,5442 |0,6680 |159,71 | 156,70
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Koadp-
Ha.- Temne- MroT- BHy- OH- SHTpo- c,, C.. Cko- it
ne- TPeHHAA Tans- nms, pocTb
paTypa, HOCTb, kx/ K}:(;K/ LMeHT
Hue, oc i3 3Heprusa, nus, KO/ (kr-K) (kr-K) 3BYKa, 0T
MMNa KIDK/KE KIDK/KE (kr-K) Mm/c K/Mﬁa
Kunenne | 0,0150 |-82,84 1444.9 83,79 83,80 0,4974 0,8620 1,3444 977,6 -0,3156
Poca —-82,75 0,697 360,37 381,90 [2,0635 0,5569 0,6836 161,51 | 137,58
Kunenne | 0,0200 |-78,79 1432,9 89,24 89,26 0,5258 0,8596 1,3455 957,8 -0,3105
Poca —78,70 0,912 362,31 384,25 |[2,0432 0,5670 0,6964 162,79 | 125,06
Kunenne | 0,0250 |-75,50 14231 93,67 93,69 0,5484 0,8580 1,3468 941.,8 —-0,3060
Poca -7541 1,124 363,88 386,13 |[2,0276 0,5757 0,7074 163,78 | 115,92
Kunenne | 0,0300 |-72,71 1414.,8 97,42 97,44 0,5672 0,8569 1,3483 928,2 -0,3018
Poca —72,63 1,333 365,21 387,71 |2,0151 0,5833 0,7172 164,59 | 108,80
Kunenne | 0,0400 |-68,12 14011 103,61 103,64 |0,5978 0,8555 1,3515 905,8 —0,2944
Poca —68,04 1,745 367,37 390,29 [1,9956 0,5964 0,7344 165,84 | 98,17
Kunenne | 0,0500 |-64,39 1389,7 108,66 108,70 |0,6222 0,8548 1,3546 887,6 —-0,2878
Poca —64,31 2,151 369,11 392,36 [ 1,9807 0,6075 0,7492 166,78 | 90,44
Kunenne | 0,0600 |-61,22 1380,0 112,96 113,00 | 0,6426 0,8544 1,3577 8721 -0,2818
Poca —61,14 2,551 370,58 394,10 [1,9687 0,6172 0,7624 167,53 | 84,44
Kunenne | 0,0800 |-55,98 1363,9 120,08 120,14 | 0,6758 0,8543 1,3636 846,5 -0,2708
Poca -55,90 3,342 372,99 396,92 [ 1,9500 0,6338 0,7855 168,66 | 75,56
Kunenne | 0,1000 |-51,70 1350,5 125,92 125,99 |0,7024 0,8546 1,3693 825,6 —-0,2609
Poca -51,62 4,123 374,92 399,17 [1,9358 0,6477 0,8054 169,47 | 69,16
Kunenune | 0,10132 [ -51,44 1349,7 126,27 126,34 | 0,7040 0,8547 1,3697 8243 —-0,2602
Poca -51,36 4174 375,03 399,31 1,9350 0,6486 0,8066 169,52 | 68,80
Kunenne | 0,1200 |-48,06 1339,0 130,90 130,99 |0,7247 0,8552 1,3747 807,7 -0,2516
Poca —47,98 4,895 376,54 401,05 |1,9243 0,6599 0,8231 170,08 | 64,24
Kunenne | 0,1400 |-—44,87 1328,8 135,29 135,39 |0,7441 0,8559 1,3799 792,0 —0,2430
Poca -44,79 5,662 377,95 402,67 |1,9147 0,6706 0,8391 170,56 | 60,30
Kunenne | 0,1600 |—-42,02 1319,6 139,22 139,34 |0,7612 0,8567 1,3850 777,9 —-0,2347
Poca —41,94 6,425 379,19 404,09 | 1,9065 0,6804 0,8539 170,93 | 57,05
Kunenne | 0,1800 |-39,44 1311,2 142,79 142,93 |0,7766 0,8576 1,3899 765,2 —-0,2267
Poca -39,36 7,183 380,30 405,36 | 1,8993 0,6892 0,8677 171,22 | 54,30
Kunenne | 0,2000 |-37,07 1303,4 146,07 146,23 | 0,7905 0,8585 1,3946 753,4 —-0,2190
Poca -36,99 7,940 381,31 406,50 |1,8928 0,6974 0,8806 171,45 | 51,94
Kunenne | 0,2500 |-31,88 1286,1 153,32 153,51 0,8209 0,8608 1,4061 727,5 —-0,2006
Poca -31,79 9,822 383,48 408,93 |1,8794 0,7155 0,9100 171,83 | 47,24
Kunenne | 0,3000 |-27,44 12711 159,56 159,80 | 0,8466 0,8631 1,4172 705,3 —-0,1830
Poca —27,35 11,697 385,29 410,94 | 1,8685 0,7310 0,9365 172,01 | 43,70
Kunenne | 0,3500 |-23,54 1257,6 165,08 165,36 | 0,8689 0,8655 1,4279 685,6 -0,1660
Poca -23,45 13,569 386,84 412,64 | 1,8593 0,7447 0,9608 172,06 | 40,90
Kunenne | 0,4000 |-20,04 1245,3 170,05 170,38 |0,8887 0,8678 1,4384 667,8 —0,1493
Poca -19,95 15,442 388,20 414,10 |1,8514 0,7570 0,9834 172,00 | 38,62
Kunenne | 0,4500 |-16,87 1233,9 174,60 174,96 | 0,9065 0,8702 1,4487 651,6 -0,1329
Poca -16,78 17,318 389,40 415,39 | 1,8445 0,7682 1,0049 171,87 | 36,72
Kunenne | 0,5000 |-13,96 1223,3 178,80 179,21 0,9228 0,8725 1,4589 636,7 -0,1166
Poca -13,86 19,198 390,48 416,53 | 1,8383 0,7786 1,0253 171,68 | 35,10
Kunenne | 0,5500 |-11,26 1213,4 182,72 183,17 |0,9379 0,8747 1,4690 622,7 —-0,1004
Poca -11,16 21,085 391,46 417,54 | 1,8326 0,7881 1,0450 171,44 | 33,70
Kunenne | 0,6000 |-8,74 1203,9 186,39 186,89 |0,9518 0,8770 1,4791 609,6 —0,0843
Poca —8,64 22,979 392,34 418,46 | 1,8275 0,7970 1,0641 171,16 | 32,48
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Koadp-
Ha.- Temne- Mnor- BHy- OH- SHTpoO- c,, c.. Cko- -
ne- TPeHHAA Tane nms, pocTb
paTypa, HOCTb, kx/ K}:())K/ LMeHT
Hue, oc K3 3Heprusa, nus, KO/ (kr-K) (kr-K) 3BYyKa, 0T
MMNa KIDK/KE KIpK/KP (kr-K) Mm/c KM I_’Ia
Kunenne | 0,6500 |-6,38 11949 189,86 190,40 | 0,9649 0,8792 1,4891 597,3 —0,0681
Poca —6,28 24,882 393,16 419,28 |1,8227 0,8054 1,0827 170,85 | 31,40
Kunenne | 0,7000 |-4,15 1186,3 193,15 193,74 10,9772 0,8815 1,4991 585,6 -0,0519
Poca —-4,05 26,795 393,90 420,03 |1,8183 0,8133 1,1008 170,52 | 30,44
Kunenne | 0,7500 |-2,04 11781 196,28 196,92 | 0,9888 0,8837 1,5092 5745 —0,0355
Poca -1,93 28,718 394,59 420,71 1,8141 0,8207 1,1186 170,16 | 29,58
Kunenne | 0,8000 |-0,03 11701 199,27 199,96 | 0,9998 0,8859 1,5193 563,9 —-0,0191
Poca 0,08 30,652 395,23 421,33 |1,8102 0,8278 1,1362 169,78 | 28,80
Kunenne |0,9000 | 3,72 1154,9 204,91 205,69 |1,0204 0,8902 1,5396 543,9 0,0142
Poca 3,83 34,557 396,37 422,41 1,8030 0,8409 1,1708 168,98 | 27,45
Kunenne | 1,0000 | 7,17 1140,5 210,15 211,02 1,0392 0,8945 1,5602 525,4 0,0482
Poca 7,27 38,515 397,35 423,31 1,7964 0,8529 1,2051 168,13 | 26,32
Kunenne | 1,2000 13,34 1113,7 219,69 220,76 |1,0730 0,9030 1,6025 4919 0,1190
Poca 13,46 46,611 398,94 424,68 | 1,7846 0,8746 1,2743 166,32 | 24,52
Kunenne | 1,4000 18,79 1088,8 228,27 229,56 | 1,1027 0,9114 1,6469 462,0 0,1943
Poca 18,91 54,978 400,12 425,59 | 1,7741 0,8943 1,3466 164,40 | 23,14
Kunenne | 1,6000 | 23,68 1065,2 236,15 237,65 | 1,1296 0,9199 1,6941 4347 0,2751
Poca 23,80 63,652 400,97 426,11 1,7644 0,9128 1,4241 162,40 | 22,03
Kunenne | 1,8000 | 28,13 1042,6 243,46 24519 | 1,1542 0,9285 1,7447 409,5 0,3628
Poca 28,25 72,672 401,54 426,31 1,7552 0,9308 1,5090 160,33 | 21,11
Kunenne |2,0000 | 32,22 1020,7 250,33 252,29 |1,1769 0,9374 1,7998 386,0 0,4586
Poca 32,34 82,083 401,87 426,24 | 1,7464 0,9485 1,6033 158,20 | 20,33
Kunenne |2,2000 | 36,02 999,2 256,85 259,05 |1,1983 0,9465 1,8608 363,8 0,5643
Poca 36,14 91,932 401,97 42590 |1,7379 0,9663 1,7094 156,01 | 19,64
Kunenne |2,4000 | 39,56 978,0 263,07 265,52 |1,2185 0,9560 1,9295 342,7 0,6821
Poca 39,68 102,28 401,86 425,33 | 1,7294 0,9843 1,8306 153,77 | 19,03
Kunenne |2,6000 |42,89 957,0 269,05 271,77 | 1,2377 0,9660 2,0082 322,4 0,8150
Poca 43,00 113,19 401,54 424,51 1,7209 1,0025 1,9708 151,48 | 18,47
Kunenne |2,8000 | 46,02 935,8 274,85 277,84 | 1,2561 0,9767 2,1005 302,9 0,9665
Poca 46,14 124,76 401,02 423,47 11,7123 1,0212 2,1357 149,12 | 17,96
Kunenne | 3,0000 | 48,99 914,5 280,50 283,78 |1,2740 0,9881 2,212 283,8 1,1416
Poca 4910 137,09 400,29 422,18 |1,7035 1,0404 2,3331 146,70 | 17,47
Kunenne | 3,2000 | 51,81 892,6 286,04 289,62 |1,2913 1,0005 2,3479 265,2 1,3469
Poca 51,91 150,31 399,33 420,62 | 1,6944 1,0602 2,5750 144,22 | 17,01
Kunenne | 3,4000 | 54,49 870,0 291,52 295,43 |1,3085 1,0141 2,5218 246,8 1,5913
Poca 54,59 164,62 398,12 418,78 | 1,6849 1,0810 2,8793 141,67 | 16,55
Kunenne | 3,6000 |57,05 846,3 297,00 301,26 [ 1,3254 1,0295 2,7517 228,5 1,8874
Poca 57,15 180,26 396,63 416,60 |1,6747 1,1031 3,2757 139,03 | 16,09
Kunenne | 3,8000 | 59,50 821,0 302,53 307,16 [ 1,3425 1,0472 3,0704 210,3 2,2534
Poca 59,59 197,60 394,80 414,03 | 1,6638 1,1267 3,8154 136,29 | 15,61
Kunenne | 4,0000 |61,85 793,5 308,20 313,24 |[1,3600 1,0684 3,5413 191,9 2,7169
Poca 61,93 217,17 392,55 410,97 |1,6517 1,1527 4,5957 133,43 | 15,10
Kunenne | 4,2000 |64,10 762,6 314,14 319,65 [1,3783 1,0950 4,3058 173,3 3,3224
Poca 64,17 239,86 389,73 407,24 | 1,6380 1,1820 5,8263 130,40 | 14,53
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Koadp-
Ha.- Temne- MroT- BHy- OH- SHTpoO- C.. C.. Cko- it
ne- paTypa HOCTB TPeHHAA Tans- nms, " }:l‘;K / " }:())K / pocTb LeHT
Hue, oc ! KF/M?” 3Heprus, nusa, KK/ (kr-K) (Kr-K) 3BYKa, 0T
MMNa KIDK/KE KIDK/KE (kr-K) m/c K/MMa
Kputunue- | 4,9026 | 71,36 4595 357,88 368,55 | 15181 [P b b 9,7477
ckas Tou-
Ka

@ TeMnepaTypa Ha4ana KUNEeHWs U To4Yka pockl MpU aTMOCHEPHOM AaBReHMN.

b 3HaueHus Cy ,C, ¥ W B KPUTUH4ECKOI TOUKE HE SBMAKOTCS YacTblo HaCcTOSALEero cTaHaapTa.

5.15 R507A—R125/143a (50/50)
Tabnwuuya41l— Cocras R507A

i KoMNoHeHT MaccoBas gons MonsipHas gons
1 R125 0,50 0,41183971
2 R143a 0,50 0,58816029

M = 98,8594 r/moneb.

5.16.1 AnanasoH genucreus

KoadhdpuumeHTbl AEHCTBYIOT B CNeayLLEM AManasoHe;

Toin = 161,34 K; T =650 K; p,.., = 100 MMa; p,,,, = 15,85 monb/n (1332 kr/mS).
Tooin = 172,52 K; T = 500 K; p,.., = 60 MMa; p,., = 14,96 monb/n (1468 kr/md).
5.15.2 NMapameTpbl B3anmogencTeua [ypaBHeHnus (19) n (20)]

€15 =5,551; &1, =—0,0004452.

Tabnwuuya42 — KoadhpuLmeHTs 1 NokasaTenu creneHn ¢dpyHKUMiA n3bkiTka [ypasHeHune (21)]

BuHapHas napa R125/134a
k N, t dy I
1 -0,013073 7,4 1 1
2 0,018259 0,35 3 1
3 0,0000081299 10,0 11 2
4 0,0078496 53 2 3
aj=1,j=2, F5=1,1697.

5.15.3 CnpaBoyHbIe NapaMeTpbl COCTOAHUA
f3=0,630988493, f, = 19,345427.

Tabnuuya 43 — CeoitictBa R507A Ha rpaHULe XUAKOCTU U HACLILLEHHOTO Napa

BHy-
Koadpb-
g . ) TpeH- OH- OHTpO- Cko- '
nﬂ:;e, Tse'\v"rr;f Sonc:L 3:2; T:;:' ::ﬂm)?(/ K%,‘;K/ KC ,/ f:yﬁ;b Lﬁ: HT
° 3 - y . i y K
MMa pa, °C Kr/m s, RIDR/KT (krK) (kr-K) (kr-K) A K}JM-rl"la
KIDK/KE
KuneHve 0,0100 | -85,26 1432,7 | 92,21 92,21 0,5310 0,7633 1,2026 | 926,5 —0,3545
Poca —85,24 0,639 297,04 312,68 1,7044 0,5669 0,6573 | 133,98 112,99
KuneHuve 0,0150 | -79,66 14161 98,94 98,95 0,5663 0,7720 1,2028 | 889,9 —0,3494
Poca —79,65 0,934 300,00 316,06 1,6884 0,5809 0,6730 | 135,47 96,12
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BHy-

Koadh-
Jae- Temne- Mnot- Tpeh- OH- SHTpO- c,, C, Co- du-
HAS Tane- nms, pocTb
neHve, paTy- HOCTb, oHe o KK/ kx/ K}:@K/ 3BVKa LMeHT
Mna pa, °C kr/m3 P- ' (kr-K) (kr-K) vka, J-T,
ms, kIbK/Kr (kr-K) m/c KM
a
KK /KT
KuneHune 0,0200 |-75,44 1403,6 104,02 104,04 0,5923 0,7780 1,2044 | 864,2 —-0,3442
Poca —75,43 1,223 302,26 318,61 1,6776 0,5916 0,6851 136,53 85,83
KuneHune 0,0250 |-72,01 1393,4 108,16 108,17 0,6130 0,7826 1,2067 | 844,3 —-0,3393
Poca —72,00 1,506 304,10 320,70 1,6696 0,6003 0,6951 137,34 78,70
KuneHune 0,0300 |-69,10 1384,7 111,67 111,69 0,6304 0,7865 1,2091 827,9 —-0,3346
Poca —69,09 1,786 305,67 322,47 1,6633 0,6077 0,7039 (137,99 73,37
KuneHue 0,0400 | -64,29 1370,4 117,49 117,52 0,6586 0,7926 1,2141 801,8 —-0,3258
Poca —64,29 2,337 308,28 325,39 1,6538 0,6201 0,7186 [ 139,00 65,80
KuneHune 0,0500 |-60,37 1358,6 122,25 122,29 0,6812 0,7976 1,2191 781,2 -0,3176
Poca —60,37 2,880 310,41 327,77 1,6469 0,6304 0,7310 [ 139,75 60,55
KuneHune 0,0600 |-57,04 1348,5 126,32 126,36 0,7001 0,8017 1,2238 | 764,1 -0,3100
Poca -57,04 3,416 312,23 329,79 1,6415 0,6392 0,7418 [ 140,33 56,62
KuneHune 0,0800 |-51,53 1331,6 133,08 133,14 0,7310 0,8085 1,2326 | 736,3 —-0,2960
Poca -51,53 4,474 315,25 333,13 1,6334 0,6540 0,7605 (141,18 51,02
KuneHune 0,1000 |-47,01 1317,6 138,65 138,73 0,7559 0,8141 1,2408 | 714,0 —-0,2832
Poca -47,01 5517 317,72 335,85 1,6276 0,6662 0,7764 |[141,76 4713
KuneHune 0,10132 | —46,74 1316,8 138,99 139,07 0,7574 0,8145 1,2413 | 712,7 —-0,2824
Poca —46,74 5,586 317,87 336,01 1,6273 0,6670 0,7774 |[141,79 46,91
KuneHune 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 (142,17 4421
KuneHune 0,1400 |-39,79 1294,9 147,65 147,76 0,7951 0,8232 1,2555 | 678,9 —-0,2598
Poca -39,79 7,578 321,68 340,15 1,6195 0,6863 0,8033 [ 142,47 41,91
KuneHue 0,1600 | -36,77 1285,2 151,44 151,57 0,8113 0,8271 1,2622 | 664,3 —0,2488
Poca -36,77 8,599 323,33 341,93 1,6166 0,6948 0,8152 [ 142,67 40,03
KuneHune 0,1800 |-34,03 1276,4 154,90 155,04 0,8258 0,8306 1,2686 |651,2 —-0,2383
Poca -34,03 9,616 324,82 343,54 1,6141 0,7026 0,8262 (142,82 38,45
KuneHune 0,2000 |-31,52 1268,2 158,08 158,24 0,8390 0,8339 1,2748 | 639,2 —-0,2280
Poca -31,51 10,631 326,19 345,00 1,6119 0,7098 0,8367 [ 142,90 37,11
KuneHune 0,2500 | -25,99 1249,8 165,14 165,34 0,8679 0,8411 1,2893 | 6129 —-0,2034
Poca -25,99 13,159 | 329,18 348,18 1,6077 0,7259 0,8607 [ 142,96 34,44
KuneHue 0,3000 |-21,26 1233,7 171,24 171,48 0,8924 0,8475 1,3029 | 590,5 -0,1797
Poca -21,25 15,682 | 331,72 350,85 1,6044 0,7399 0,8825 (142,84 32,43
KuneHue 0,3500 | -17,10 1219,3 176,66 176,95 0,9137 0,8532 1,3158 | 570,7 —-0,1565
Poca -17,08 18,208 | 333,93 353,15 1,6019 0,7524 0,9028 [142,60 30,85
KuneHune 0,4000 |-13,36 1206,1 181,56 181,89 0,9327 0,8584 1,3282 | 553,0 -0,1337
Poca -13,35 20,741 335,90 355,18 1,5998 0,7637 0,9219 [ 142,28 29,57
KuneHune 0,4500 |-9,97 1193,8 186,05 186,43 0,9499 0,8633 1,3403 | 536,9 -0,111
Poca -9,95 23,284 | 337,67 356,99 1,5980 0,7741 0,9401 141,89 28,49
KuneHune 0,5000 |-6,85 1182,3 190,21 190,63 0,9657 0,8678 1,3520 | 522,0 —-0,0884
Poca —6,83 25,841 339,28 358,63 1,5965 0,7836 0,9577 [ 141,45 27,59
KuneHune 0,5500 |-3,96 1171,5 194,10 194,57 0,9802 0,8720 1,3636 | 508,3 —-0,0657
Poca -3,94 28,413 | 340,75 360,11 1,5951 0,7924 0,9747 | 140,98 26,81
KuneHune 0,6000 |-1,26 1161,2 197,75 198,27 0,9937 0,8760 1,3751 | 4953 —0,0427
Poca -1,24 31,003 [ 342,11 361,47 1,5939 0,8007 0,9913 [ 140,47 26,14
KuneHune 0,6500 1,28 1151,3 201,21 201,77 1,0064 0,8798 1,3865 | 483,2 —-0,0195
Poca 1,30 33,612 | 343,37 362,71 1,5928 0,8086 1,0077 139,93 25,55

50




OkoHYaHue mabnuupbi 43

rOCT P UCO 17584—2015

BHy-

Koadh-
Jas- Temne- Mnot- Tpeh- - SHTpO- c,, C, Cko- du-
HAA Tanb- nnAa, POoCTb
neHve, paTy- HOCTb, oHe ons KK/ kx/ K}:@K/ 3BVKa LMeHT
Mna pa, °C kr/m3 p- ' (Kkr-K) (kr-K) vka, J-T,
ms, KK /KT (kr-K) m/c KM
a
KIpK/KE
KuneHune 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 1,56918 0,8160 1,0240 | 139,37 25,03
KnneHune 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
KnneHune 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 1,6899 0,8298 1,0563 | 138,19 24 15
KnneHune 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 1,6882 0,8427 1,0891 136,95 23,45
KnneHune 1,0000 15,84 10906 | 221,56 222,48 1,0788 0,9029 1,4674 | 4125 0,1551
Poca 15,87 52,559 350,20 369,22 1,6865 0,8550 1,1227 | 135,67 22,87
KnneHune 1,2000 22,49 1060,0 | 231,21 232,34 1,1119 0,9143 1,5170 | 379,5 0,2691
Poca 22,53 64,044 353,00 371,74 1,6834 0,8781 1,1941 132,98 21,98
KnneHune 1,4000 28,36 1031,0 | 239,93 241,29 1,1412 0,9250 1,5713 | 349,9 0,3977
Poca 28,40 76,121 355,25 373,64 1,6802 0,9001 1,2736 | 130,18 21,31
KnneHune 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 1,6767 0,9216 1,3644 | 127,27 20,81
KnneHune 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 1,5731 0,9428 1,4707 | 124,28 20,41
KnneHune 2,0000 42 83 9482 262,63 264,74 1,2152 0,9567 1,7846 | 2735 0,9183
Poca 42 87 117,05 359,45 376,53 1,5690 0,9640 1,5985 121,20 20,08
KnneHune 0,1200 —-43,16 1305,6 143,44 143,53 0,7769 0,8190 1,2483 6952 -0,2712
Poca —-43,16 6,551 319,83 338,15 1,6231 0,6769 0,7905 | 142,17 44 21
KnneHune 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 1,6644 0,9852 1,7569 | 118,04 19,81
KnneHune 2,4000 50,72 8921 276,04 278,73 1,2576 0,9800 2,0128 |228,9 1,4600
Poca 50,75 149,99 360,43 376,43 1,6592 1,0069 1,9610 | 114,80 19,58
KnneHune 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 1,6532 1,0294 2,2368 | 111,48 19,35
KnneHune 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
KnneHune 3,0000 60,80 796,9 29528 299,05 1,3172 1,0271 2,7910 | 1654 2,9890
Poca 60,82 215,50 358,77 372,69 1,6377 1,0790 3,2592 | 104,54 18,77
KnneHune 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 1,56269 1,1083 4,3941 100,89 18,30
KnneHune 3,4000 66,61 709,9 309,11 313,90 1,3596 1,0828 50548 |122,2 5,4432
Poca 66,63 285,53 353,82 365,73 1,6122 1,1439 7,0760 | 97,03 17,52
KnneHune 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
Kput- 3,7050 | 70,62 490,8 332,90 |[34045 |1,4358 |P b b 12,3835
YyecKad
TOYKa

a TemnepaTypa Hadarna KUMeHusi 1 TouKka pockl Npyu aTMocgePHOM AaBMNEHUN.
b 3naueHus C,,Cp ¥ W B KpUTUHECKON TOHKE HE SBNISIKOTCS HaCTblo HACTOSILLEro cTaHaapTa.
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Mpunoxexune A
(oBszaTenbHoe)

Tp36OBaHM9I Ana 3aaBfieHUsA 0 COOTBETCTBUU HACTosAWLEMY CTAaHAAPTY

JoBas KoMMbITepHas nporpaMmma Wiu Spyroe NpUMeHeHUe HacTOsILLEero cTaHgapTa, Ang Toro YTobbl 3asBnsATh O
COOTBETCTBUWN HACTOSILUEMY CTaHAAPTY, AOMKHLI Y40BNETBOPSTL TPeGOBaHNAM, OnpeAeneHHbIM B HacTosALLeM Npunoxe-
HUU. HacTosme TpeGoBaHMsA LOMKHbI GbiTb BLINOMHEHb! PaspaGoTYMKOM NPUMEHEHUS.

A.1 NMpumeHeHne onpeaeneHHoro ypaBHeHUsA COCTOSAHUSA

ANrOpUTM COOTBETCTBYET HACTOSALLEMY CTaHAaPTY, €CN OH HEMOCPEACTBEHHO MPUMEHSIET ypaBHEHUE COCTOAHUSA,
ykasaHHoe B pasgene 5 HacTosLero craHjapra, BMecTe ¢ METofamu BbIMUCNEHUS TEPMOAMHAMUYECKUX CBOICTB, yKa-
3aHHBIMU B NMPUNOXEHUU B, M TakKXe NoKa3bliBae€T BOCNPON3BEAEHNE «NPOBEPOYHbIX 3HaAYEHUH» AnAa AaHHOro (AaHHbIX)
XnajareHTa (xnagareHToB), ykasaHHbIX B NpunoxeHuu D.

Tak kak CBOMCTBa, NpUBefEHHbIe B HACTOSILLEM CTaHZapTe, 6binn BLIYUCNEHB! C UCNOSIb30BAHUEM ypaBHEHUIA co-
CTOSIHWS, NMPWBEAEHHBIX B pasgene 5, noboe gpyroe NpMMeHeHUe faHHbIX ypaBHEHWI Takke NPUBEAET K TaKUM Xe 3Ha-
YeHuaM. TpebGoBaHWe BOCNPOU3BEAEHUS «NPOBEPOYHBIX 3HAYEHMIA» CITYXUT Kak NpoBepka NpumeHeHus1. [laHHble «npoBe-
POYHbIE 3HA4YEHUAY OXBaTbIBAIOT LUMPOKUIA Anana3oH Temneparyphbl, AaBNEHUS U NNOTHOCTW U, TaKUM 06pa3oM, NO3BOSIAT
MOMHOCTLI NPOBEPUTE NPpUMeHeHKe. KonmuecTBo 3Haualymx Ludp, NpMBeAeHHbIX ANA 3TUX NPOBEPOYHLIX 3HAUYEHU, Ha-
MHOTO NPeBbILIAET KONMUYECTBO 3HaYaLmX Ludp, KOTOpoe rapaHTUPYET HeonpeAeneHHOCTb IKCNEPUMEHTANbHBIX JaHHbIX
W ypaBHEHMWIA COCTOSHMSA. Bonblloe KONUMYECTBO 3HAYaLLMX LMMDP CRYXUT AN 06HapyXeHNs BO3MOXHBIX OLUMGOK Npu Npu-
MEHEHUW; eCn NPUMEHEHWE YCMELLHO BOCNPOU3BOAUT NPOBEPOYHBIE 3HAYEHUS (C TOMHOCTLIO * 1 B NOcNeaHeN ykasaHHOM
Lucbpe), OHO BEPOSATHO NpaBULHO ANA BCEX YCIOBUNA.

A.2 TpeGoBaHUsa ankLTepHaTUBHOTO NPMMEHEHUA CBOWCTB

AnropuTM COOTBETCTBYET HacTosleMy CTaHAapTy, ecrnu fobbiM METOAOM OH BOCNPOWU3IBOAUT 3HAYEHUA TEPMO-
OUHaMWYECKUX CBOWCTB, MPUBEAEHHbLIX B HACTOSILLEM CTaHAapTe ANs paccMmaTpuBaeMblX TeKyuux cpep. 3assneHune o
COOTBETCTBUW anroputMa rno AaHHOMY NYHKTY MOXET ObITb cienaHo Ans BCero guanasoHa TeMnepaTtypbl, AaBNeHUa U
NNOTHOCTU W ANs nonHoro Habopa cBoOWCTB Unu Ans noboro nogavanasoHa ycnosuii unu Habopa ceoiicts. NMioGol an-
rOpUTM AOMXEeH yCTaHaBnuBaTb XUAKOCTb, AfS1 KOTOPOA OH MPUMEHUM W NpUMEHUMOoe(ble) CBOWCTBO(A) U ANNA30OH(b!).
HonycTMble OTKIIOHEHWSA MeXAY 3HaYEHUSMU CBONCTB, ONPEAENeHHbIMUA B HACTOSILLEM CTaHAAPTE, W 3HAYEHUAMM NpU
ansTepHaTUBHOM NPUMEHEHUN BapbUPYIOTCS B 3aBUCUMOCTU OT CBOWUCTBA U yKa3aHbl Aanee:

- AaBneHne napa: + 0,2 %;

- MIOTHOCT: + 0,2 %;

- BHYTPEHHSASA 3Heprus: * NOCTOAHHOE 3HayYeHUue, pasHoe 0,2 % BHYTpeHHeW aHeprun

ucnapeHnsa nNpu Temnepartype KANEHUs Npu aTMOcdepHOM
AaBneHun (CM. NpUuMeYaHme),

- 9HTanbNUS: + NOCTOAHHOE 3HauyeHue, paBHoe 0,2 % SHTanbLNUW ucnape-
HWUA NpU TEMNepaType KUNEHNA NpU aTMOcEepHOM AaBneHUn
(cM. npuMevaHue),

- SHTpONUS: + NOCTOAHHOE 3Ha4eHue, pasHoe 0,2 % 3HTpONUK UcnapeHus

npu TemnepaType KuneHus npu artmocgepHOM AaBneHwun
(cM. npumedaHue),
+1,0%;

- Cp, C,, cKkopocTb 3ByKa:
+1,0 %.

- k0achbpuuueHT [hroyna-ToMcoHa:

MpumedaHue— TemnepaTypy TPOWHON TOUKM UCNONB3YHOT ANA onpefeneHnus gonyckos AnA R744 (guokcuga
yrnepoga). [lonycTuMble 3Ha4eHWs AN BHYTPEHHEN SHEPrW, SHTanNbNUK U SHTPONUK NpuseaeHsl B Tabnuue A.1. Anstep-
HaTUBHOE NPUMEHEHNe AOIKHO NMoKasbiBaThk, YTO OHO OTBEYAET NpefenamM BHYTPW BCEro gnanasoHa yCnoBuid, Ha KoTopble
3aABNAKOT cooTBeTCTBUE. CBOICTBa CpaBHUBAKOT B UHTEpBane TeMneparyp He MeHbLle Yem 5 °C.

Ta6nuuyaA1— JonycTuMble npefenbl A5 BHYTPEHHeN SHEPruW, SHTamNbMNMM U BHTPONUM AN TEKYYUX cpel B Ha-
CToAWeM CTaHAapTe

OonycTumble npegensi

uakocTb BHyTpeHHAs aHeprus SHTanenus SHTponuA
R744 +0,63 +0,70 +0,0032
R717 +2,51 1274 +0,0114
R12 +0,30 +0,33 +0,0014

52




rOCT P UCO 17584—2015

OkoHyaHue mabnuubi A.1

JonycTnmble npejens

»Kugkoctb BHyTpeHHAA aHeprua OHTanenma OHTporuAa
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
(cnpaBouHoe)

BbluucneHune TepMoaANHAMUYECKMX CBOUCTB YMCTLIX TEKYYMX Cpen u3 YPaBHeHUA COCTOAHUA

Mcxoas M3 ypaBHEHUsI COCTOSIHUSA, BbipaXeHHOro Yepes npuBeAeHHyo SHepruto MenbMronbla, Hanpumep ypaeHe-
Hus ¢ (1) no (5), TepMoAUHaMUYECKNE CBONCTBA MOTYT BbITb BbIpaXKeHbl CriefyroLmm obpasom:

p=RTp(1+8%); (B.1)
u= RT(rag%+ ’C%); (B.2)
90ig ¢r acbr
h= B.3
RT(1” ot ot 9 (B:3)
= R(—(q),d o)+ T%+T aq)c) (B.4)
g:RT@+%+@+a£j (B.5)
oy 2%
— 2 d 2 .
C, = R[—r arzl -1 chzr ; (B.6)
[1+saa";f 572 ;;a")f J
Cp,=C,+R ” 2 :) ; (B.7)
r 2 r
1+255 +3
2
o [m%mggg
¢r 20 O B.8
=\ 1+ 28 =F 3 +8 882 c, : (B-8)
R

rAe W — CKOPOCTb 3BYKa;
M — monsipHasi Macca, ecnu ypaBHeHUe COCTOSHUSA 3anucaHo Ansi oAHoro Mons Bellectsa, M = 1, ecnu ypaBHeHue
COCTOSIHWSA Macchl 3anMcaHo ANsi Of4HOro KunorpaMma BellecTsa.
KoathcbuumeHT Ixoyns ToMncoHa L 3agaroT crnegyrownm obpasom

2 2
83¢r+828¢r S’Ca Or

u= ;1 X 98 88 0807 ) (B.g)
P o) 82(]) 824)- 92 (0] 00 32 ¢
14§90 r _2 d _ .2 r r 20 @
[ + 35 87888 +| -7 Ewa T 522 1+26 —L 25 +8 5

BbluMCrieHne CBOMCTB HaChILEHNUS ANA YUCTLIX TEKYYUX Cpeq npu 3ajaHHOi NpuBeAEHHON TeMnepaType T BKITHO-
4YaeT uTepauuio, Tpebyemylo AN HaXOKAEHUS NPUBEAEHHbIX NMOTHOCTEl XUAKOCTY ¥ Napa npy HackieHnt djq, 1 3,
KOTOpbIE YAOBMNETBOPSIOT KpUTEpUaM Makceenna

P(s, Bjg) = P(T, Bygp) (B.10)

ap’

95, 8q) = 9%, Syap) (B.11)
[aBneHve, yfoBneTBOpsioLiee YpaBHEHWIO, ABMNSETCA AaBreHueM napa. Opyrue TepmoguHaMuyeckne cBOMCTBa
HaxoAAT npu nomMoLym ypasHeHui c B.1noB.9cr, sliq " 8vap B Ka4yecTBe BXOAHbIX AaHHbIX.
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MpoW3BOLHYH OCTATOUHYH YacTb NMPUBELEHHOR 3Heprum MenbMrorbLa, UCNonL3yeMoit B ypaBHeHusix ¢ B.1 no B.9,
paccyUTLIBALOT Yepes KoShPULMEHTHI 1 NoKa3aTenu CTeneHn ypaBHeHUA CocTOsHUSA crneayowmmM o6pasom:

- %Nkrtk?Sdk exp[—ak (5—g, ) ]exp[—ﬁk(r—yk)’"k]; (B.12)
aq)r ZN e 5% exp[ (8—sk)lk]expl:—Bk(‘c—yk)m":l[dk Sayly (8- ey ) 1], (B.13)
aq: = %Nkrtksdk exp [—ock (8 —ak)l" ]exp[—Bk (r—yk)m“:ll:tk - TBkmk(T—Yk)mk_1:|; (B.14)

2
82 I _ ZNk’ctk 8% exp |:—0€k (8- Sk)lk ]exp [_Bk (v _Yk)mk ]X
k

982
x {62 (5-g)2 [a,ﬁ/k2 (8—e) — oyl (I - 1)] - 2804 i (8 &)+ dy (d -1)}; (B.15)
72 = Y Nl exp[ oy (8- sk) ]exp[—Bk (r—yk)m"]x...
K
2 [Bkzmkz (v =1ic)™ —Brermy (my - 1)] — 21ty Bemye (= i)™ "+ bty - 1)}: (B.16)
92 m,
5 M;’g ZN otk g exp[ oy (8- ek) ]exp[ By (t—vk) "]x...
x [dk — oty (8-g4 ) ] [tk—ermk (t- yk)m""1]. (BA7)

[ns nponssoAHbLIX YCroBUIA KpUTMHECKOro AnanasoHa [ypasHeHus (9)—(12)] cM. Tabnuuy 32 B [9].

CocraBnsowan nieansHoro rasa U npueefeHHas aHeprua FenbMronbUa U UX NPOU3BOAHLIE, UCNOSIb3yeMble B
ypaBHeHuax ¢ B.1 no B.9, AaHbl npu ycnoBumn koatpULIMEHTOB 1 NokKasaTenei cTenelun dyHKUUM uaearsHoro rasa [ypas-
HeHus (4) u (5)] cnepytowmm obpasom:

f 1 1 b\ |.
q)id=f1+%+Inp+(1—cO)InT—%ck(tk+1J(tk]Ttk +23k|"[1 exp(—7)]. (B.18)
—1
Wig _F o 1 ayby (bk) :
—_— -1 + T« ——|exp| X [-1] B.19
oo T 0 ZC" t+1 +% T 7P\T (B19)

2 —2
28;1> 2|d —1-cy _ch-,-tk_za ( ) exp(b?k) l:exp(b?k)—'l] : (B.20)
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MpunoxeHune C
(cnpaBouHoe)

BbluncreHue TepMOANHAMMYECKUX CBOMCTB CMECeN U3 YpaBHEHUI# COCTOSIHUA

OTTankunsasch OT ypaBHEHUS COCTOSIHUA CMECH, BbIPaXKeHHOro Yepes npuseaeHHyto aHepruto Mensmronsua cornac-
HO ypaBHeHUAM c (16) no (21), TepMofUHaMUYECKne CBONCTBA CcMecel NpefcTaBNeHbl BbIpaXeHNAMN, aHanornyHLIMN
BblpaXXeHWsAM AN YNCTBIX XuakocTel [ypaBHeHus ¢ (B.1) no (B.20)], npuyeM npoussogHbie OT OCTaTOYHOW YacTu COCTOAT
13 BKNaAOB OT YNCTBIX KOMMOHEHTOB U OYHKLMW K3BbITKA.

n-1 n
Omix,r = Z ‘Plr+2 Z XiX®jj excess (C.1)
i=1 i=1 j=i+1
a¢m|xr 2 X;8 ¢”+21‘ 21xx U%thtde’( exp(—B’k)(dk—lkS’k); (C.2)
i=1 j=i+

aq’mix r 4 a¢l r
Tl =Y Xt
ot i Y

iXiF Y, Nt §% exp(—S’k )tk ; (C.3)
i=1 j=i+1 K

24 n 2.r n-1 n
828 ;prsnznx,r =Z . 2a ¢1 ; _z“ iXj IIZNk,ctkadk exp( 5/k)

i=1

x {5/k [/kz (alk - 1) — I (2dy - 1)] +dy (dy - 1)} ; (C.4)
n 2 n-1 n
2 a ¢m|x r z 2 a q)l + z Z I:[/ZNthdek exp(_slk )tk (tk _ 1) ' (C5)
ot? i=1 n? i=1 j=i+1 k
82q’mix,r _ 4 azq) tsd / /
Ta_araa _Z - aé+%/§1x’ .F,-,-%Nkzka keXp(—Sk)[tk(dk—Ikﬁk)]' ©8)

MpoussoaHble NpuBeaeHHON aHeprun enbMrorbLa cocTaenALLeh ngeansHoro rasa B ypasHeHusx ¢ (B.1) no (B.9)
B NMPUMEHeHUN K CMeCsM ABMAKTCA NPOCTEIM CYMMUPOBaAHUEM MPOU3BOAHLIX NPUBEAEHHOWR aHeprum MenbMronbua nae-
anbHOro rasa YMcToro KOMMoHeHTa.

n

Omixjd = 2. (Xi¢i,id +X;In Xi) +iR+R /T, (C.7)
i=1
% T n
o micid _ by x,1:—¢’ Aty (C.8)
ot i=1
2
’CZ 9 q)méx,ld X,T ¢I Id (Cg)
o7 j=1 8

BbluncrieHune CBOMCTB B COCTOSIHUM PaBHOBECUS XUAKOCTb-Nap NpefycMaTpuBaeT UTepaLmio C LENbio HaxoxaeHns
MpUBEAEHHBIX NAOTHOCTEN KUAKOCTU U Napa Jjig U 8, N COCTABA XUAKOCTU U NaPa Xjig U Xyqap, KOTOPLIE YAOBNETBOPSIOT
cregytoLeit cucteMe ypaBHEHUIA:

p(.81q) = p(%.8yap) (C.10)

ﬁIqI(thI’T 8Ilq) vapl(xvap/"c 8vap) fori=1.n. (C.11)
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NeTydecTb f ANst KOMNOHEHTa 3a4aeTcs MPU MOMOLLM POPMYIbI

o(Nd,,;
f. = x;pRT exp (q)—’"’”) , (C.12)

rae n; — KONMUYECTBO MOMEKYN j-fO KOMMNOHEeHTa B cMecH, Takum o6pa3oM, npounssoaHyto GepyT, ocTaBnAa NOCTOAHHON
Temnepartypy, ooLwuii 06beM (He MONAPHBIN 0O6BLEM) U KONNYECTBO MONEKYI APYroro KOMMNOHEHTA.

B pewweHunmn ypasHeHuit (C.10) n (C.11) nasecteH unu coctas XUQKOCTH, WU COCTaB Napa, B COOTBETCTBUN C TEMINe-
paTypoin Ha4vana KAUMeHUs Unmn TOMKON pockl COOTBETCTBEHHO. [laBneHune, yaosnetsopstollee ypasHeHuto (C.10), B Takom
cryyvae siBNAETCA JaBneHneM B TOYKE KUMEHUS UNu B TOYKe pockl. [pyrue TepMogMHamu4eckme CBOMCTBa Haxo4aT npu
nomMoLLyn ypaBHeHuii ¢ (B.1) no (B.2) ¢ M3BECTHBIMU T, Xj;q, Xyap: 6"q nd,ap

YpaBHeHUe cocToaHna gnsa cMmecet R-32, R-125, ?2—134a, R-143a n R-152a npegcTtasnensl B [2].
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Mpunoxexnune D
(cnpaBoyHoe)

JNlutepaTtypHbie CChINIKM HA YPaBHEHUA COCTOAHUA U «NPOBEPOUHbIE 3HAYEHUSI»

D.1 O6wue nonoxeHus

YpaBHeHWs coCTOSHUSA, NPUBEileHHbIe B pasfene 5 HacTosILero cTaHaapTa, B3ATH U3 HaydHOW nuTeparyphl. Jlute-
paTypHble CChINKN ANA ITUX YpaBHEHWIA NpeacTaBneHbl B HACTOsALLEM pasgene. Take B JaHHOM pa3fene npepcrasne-
Hbl «MPOBEPOYHbIE 3HAYEeHMS», BKITIOYaIOLLME WWPOKWIA AnanasoH TemnepaTypbl, aBNEeHUS U NAOTHOCTM, KOTOpbLIe MOTyT
6bITb UCMOMb30BaHbl 1S MPOBEPKN NPUMEHEHUA NIOBLIX 3TUX YpaBHEeHWA. Konu4yecTBO 3Havallmx uudp, npuBegeHHbIX
ANA 9TUX MPOBEPOYHBIX 3HAYEHWUIH, 3HAYMTENbHO NPEBLIWAET KOMMYECTBO 3HaYawWux Undp, KOTopoe rapaHTUpYoT 3KC-
nepuMeHTanbHasa uHopmMaLms U ypaBHEHNS cocTossHUA. Bonbluoe KoNu4ecTBO 3Havalmx Lyudp Heobxogumo, Ans Toro
YTOBObI HAATU BO3MOXHYO OLLNGKY NMPU NPUMEHEHUU; €CN NPUMEHEHNE YCNELUHO BOCNPOU3BOAUT NPOBEPOYHLIE 3HAYEHUS
(c TodHOCTLIO £ 1 OT NocnegHel npuBeaeHHOW Undpbl), OHO BEPOATHO ByAeT NpaBUnbHBIM ANA BCEX YCIIOBUMA.

D.2 R744. Onokcup yrnepoaa

3HaueHuns ANs ypaBHEHW cOCTOsHUSA, AaHHble Ansa R744 B Tabnuye D.1, B3ATbI M3 UCTOMHMKa [9].

Tabnuuya D.1— 3Ha4eHuns cBoiicTB R744 B ogHotasHoil obnactu, ucnonbsyemble B KaHeCTBe NPOBEPOYHbIX 3HaYEHWNIH
AN MPUMEHEeHWs ypaBHEHUA COCTOSIHUSA

DHTpoNUSA, C C CKopocTb
240,0000 0,0001000 0,1995442:10~3 | 2022366 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 0,2243276-10" 21562,39 93,2617 31,6412 | 45,8139 | 254,5635
304,1282 25,4000000 | 0,9808994-102 11733,78 40,3082 41,4599 | 71,0779 1039,3937
500,0000 0,0001000 0,4157242:1073 | 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. AMMuak

3Ha4eHWs ANa ypaBHEHUWH cocTosHUA, AaHHble Ans R717 B Tabnuue D.2, B3ATH U3 UCTOYHWKa [11].

Tabnuuya D.2— 3HadeHus cBoiicTB R717 B ogHoda3Hol obnacTu, ucnonbsyeMble B KaHecTBe NPOBEPOHHLIX 3HaUYeHMiA
AN NPUMEHEHUA YpaBHEHMWH cocToAHNA

Temnepary- MnoTHoCTb, HasrieHue, OHTanenus, OHTponus, EMX/ EM/(J/ CkopocTb
pa, K MOnb/r MMa x/monb bx/(Mone-K) (Monb-K) (MonbK) 3ByKa, M/c
220,0000 0,0001000 0,1829055-1073 | 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 0,4157209-1073 | 34249,99 178,2373 33,8510 | 42,1658 | 551,4208
500,0000 27,0000000 0,9918834:102 | 21471,86 57,1821 45,0853 | 75,6165 |[1077,2418

D.4 R12. QuxnopaudtopmertaH

3Ha4eHWs ANA ypaBHeHMWE cocTosHUA, AaHHble Ans R12 B Tabnuue D.3, B3ATLI U3 UCTOYHUKa [B].
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Ta6nwuuyaD.3 — 3HaueHuns ceoiictB R12 B ogHobasHoi# 06nacTn, UCNonb3yemble B Ka4ECTBE NMPOBEPOHHBIX 3HAYEHWNIA
ANsi NPUMEHEHUs YypaBHEHMWIA COCTOSTHUSA

Temnepary- EJ(';E HaBnexue, S:{IT;;"' na:T'EM;/ ﬂ>C|\(/ ' }Zlcx‘:/ CkopocTb

pa, K MOHb/J:I Mna Ibx/monb (Monb-K) (monb-K) (mMonb-K) 3syKa, mfc
180,0000 0,0001000 | 0,1496382-10-3 | 37392,20 227,4783 47,1168 55,4377 120,661

180,0000 14,6000000 | 0,8953526-102 | 19212,75 69,1469 67,4637 96,4142 1252,4389
385,1200 1,0000000 | 0,2432712-10" | 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 832,271
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

3HaveHUn ANs ypaBHEHWUA COCTOAHUSA, AaHHbIe Ana R22 B Tabnuue D.4, B3ATbI M3 UCTOMHMKA [1].

Tabnuuya D.4 — 3Havenus ceoiicTB R22 B ogHoba3sHol 0bnacTu, ucnosb3yeMble B Ka4ecTBe NPOBEPOYHLIX 3HAYEHWNIA
ANA NPUMEHEHUs YpaBHEHWIA COCTOSIHUA

C
Tonggan | Moo | e, | S | oo | w0 | | S
180,0000 0,0001000 0,1496419-10=3 | 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 0,2465049-101 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. AudpropmertaH

3HaveHWsA Ans ypaBHEHWA coCToAHUS, AaHHble ansd R32 B Tabnuue D.5, B3ATHI U3 NCTOYHMKa [13]

Tabnuya D.5— 3HaveHus croiicTB R32 B ogHogasHoii obnactu, Ucrnonb3yemble B Ka4eCTBE NMPOBEPOYHbLIX 3HaUYeHMiA
ANSA NPUMEHEHUA ypaBHeHMW cocToAHNA

Temnepa- rnor- SHTane- OHTponus, G C CkopocTb

Typa, K ;:ﬁz’_l Faenenue, Mra }Zl)Kn/I:/l%nb b/ (Monb-K) (Mﬁ_}::_K) ,D,)K/(MC,;)J'Ib'K) 3ByKa, M/C
180,0000 0,0001000 | 0,1496372-10~3 | 24642,56 171,6134 27,5204 | 35,8453 193,5408
180,0000 26,6000000 | 0,6786609-102 | 4407,98 12,0529 52,0252 | 78,2430 1411,7500
351,2550 1,0000000 | 0,2400806-10" 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-TpucpTopataH

3HaveHWA ANs ypaBHEHWA cOCTOAHUSA, AaHHble AnA R123 B Tabnuue D.6, B3ATHI M3 UcTouHMKa [14]. OTo ypaBHeHue
6bIn0 TpaHchopmupoBaHo M3 MBWR ¢hopMbl, MCNOMNB3yeMON B ykasaHHOW ceblfike, Ha hopMy ypaBHEHMUS SHepruu Menb-
MrofbLa, Nosy4eHHON U3 NPUMeHeHns ypaBHeHus (15).
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Tabnuuya D.6 —3na4eHusn ceoiictd R123 B ogHodasHo obnacTu, Ucnorb3yeMble B Ka4ecTBE NPOBEPOYHBIX 3HAYEHNIH
AN NPUMEHEHNs ypaBHEHUIA COCTOSHUS

Temneparty- MnoTHoCTB, Haenexue, ST_ILa;b' n?I:Tp}Z(l)x;/ E};’(/ E)f(/ CkopocTb
pa, K Monb/n MnNa IK/Monb (Morib-K) (Monb-K) (Monb-K) 3ByKa, M/C
200,0000 0,0001000 0,1662361-10-3 | 51932,59 |271,0154 | 72,9411 81,2722 110,0345
200,0000 11,2000000 0,1598029-102 | 20989,93 | 1057539 | 99,5378 140,6955 1125,0841
456,8310 1,0000000 0,2607638-10" | 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 | 8498325 |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. NentadpTopataH

3HaueHus Ana ypaBHEHWA cocToaHuA, AaHHble Ana R125 B Tabnuue D.7, B3ATbI U3 UcToMHUKa [3].

Tabnwuuya D.7 — 3HayeHuns ceoiicTB R125 B ogHodasHol 0bnacTu, ucnonbsyemele B Ka4eCcTBe NPOBEPOHHLIX 3HaUYEeHMiA
ANsi NPUMEHEHUs YypaBHEHMIA COCTOSIHUA

Temnepa- [NOTHOCTb, [asnenwue, SHTanbNug, na:m E};’(/ Cp, CkopocTb

Typa, K Morb/1 MnNa Dx/mone (Monb-K) (Monb-K) x/(monb-K) 3ByKa, M/c
200,0000 |0,0001000 | 0,1662721-10-3 | 3526467 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 0,2133243-10" | 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-TeTpachbToparaH

3HadeHns ANnA ypasHeHuWiA cocToaHuA, AaHHble Ansa R134a B Tabnuue D.8, B3ATLI U3 UcTouHUKa [10].

Tabnuya D.8 — 3HaveHns cBoiicTB R134a B ogHOoMasHoih 0bnacTu, Mcronb3yeMble B Ka4eCcTBe NPOBEPOYHLIX 3Haqe-
HWiA 4NS NPUMEHEHUs ypaBHEHWUIA COCTOAHUSA

Temneparty- MnoTHocTs, [asnetve, MMa 3:?::"' ncjl:TE; y 'DC‘)K/ Cp, CropocTb

pa, K MOnb/1 ' I /Mc;nb (MOJ"Ib'K) (MonbK) Ox/(Monb-K) 3ByKa, M/c
200,0000 0,0001000 0,1662625-103 | 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 0,2349899-10" 4759485 | 183,1669 98,6830 129,2065 1486,4950
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-TpucpbropaTtaH

3Ha4eHnsa ANAa ypaBHeHWA cocTosHUA, AaHHble Ansa R143a B Tabnuue D.9, B3ATLI U3 UCTOYHUKa [4],

60



rocT P UCO 17584—2015

Tabnuya D.9 — 3HaveHus ceoiicTe R143a B ogHodhasHol obnacTu, cnonb3yemble B Ka4eCTBE NPOBEPOYHEIX 3HaYe-
HWIA ANS NPUMEHEHUs YpaBHEHWUIA COCTOAHMUS

BHTpo- C,, Co:
nma, Ox/ o/ Ox/

(mone-K) (monb-K) (mone-K)

Temnepary- MnoTHOCTb,
pa, K MOnb/n

SHTanenusA,
Ibx/monb

CkopocTb

HasneHne, MMa 3ByKa, M/C

200,0000 0,0001000 0,1662662:10-3 | 29045,32 103,1495 | 51,5321 | 59,8556 151,6792
200,0000 15,8000000 | 0,6482780:102 11245,14 41,5760 71,0103 | 101,1230 1142,1821
345,8570 1,0000000 0,2158756-10" 37147,53 148,3190 | 85,3922 | 114,3278 156,3656
345,8570 13,4000000 | 0,9014586:102 28271,15 98,6206 90,1575 | 116,4968 879,8748
500,0000 0,0001000 0,415719310° | 54741,98 260,6810 (99,0135 | 107,3286 231,5595
500,0000 11,4000000 | 0,9873305:102 47616,64 143,0770 | 108,1779 | 129,2323 717,9988

D.11 R152a. 1,1-AucbropataH
3HaveHWA AN ypaBHEHWUI COCTOSAHUA, AaHHble ans R143a B Tabnuye D.10, B3ATHI U3 UCTOUHUKA [8].

MpuMedaHue — 3710 ypaBHeHMe Bbino TpaHcopmupoaHo n3 MBWR ¢hopMel, UCNOSL3YEMON B yKa3aHHOM
cchinke, B opMY ypaBHeHUst aHeprnun enbMronsLa.

Tabnuya D.10 — 3HaveHusa ceoiicT R143a B ogHodasHol obnactu, ucnonb3yeMble B Ka4ecTBe NpOBEPOUHbLIX 3Ha-
YeHWIR 4118 NPUMEHEHUS YpaBHEHUIA COCTOSHUSA

Tourepanpa, | TS| e e | S | o | g | g | S
(Monb-K) (Monb-K)
180,0000 0,0001000 0,1496270-10-3 28915,19 180,9442 41,4242 | 49,7504 164,9256
180,0000 18,0000000 0,5245301-102 5642,67 18,3012 69,8083 | 98,1565 1419,0161
386,4110 1,0000000 0,2459315-101 39592,51 143,1478 80,0710 | 107,43921 | 191,0985
386,4110 13,4000000 0,5420906-102 27384,42 97,5238 84,8989 | 114,5661 | 768,6721
500,0000 0,0001000 0,4157181-10-3 52482,90 243,6069 88,2827 | 96,5979 262,4235
500,0000 11,2000000 0,5786932-102 41011,44 127,7170 95,8003 | 123,5746 | 602,2565

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

3Ha4eHWsA AnNs ypaBHeHU coCTOSAHNSA, AaHHble ana R404A B Tabnuvue D.11, B3ATH U3 UCTOYHUKa [2].

TabnuuyaD.11 — 3Ha4eHus cBoiicTB R404A B ogHOa3HoN 061acTu, UCNoNb3yeMble B Ka4eCTBe NMPOBEPOHHbIX 3HaYe-
HWA 4NA NPUMEHEHUs YpaBHEHWUIA COCTOAHUSA

OHTpO- C C

Temnepaty- MnoTHocCTb, HasneHue, OHTanenus, v P CkopocTb
nus, Ox/ Ox/ o/
pa, K Monb/r MMa IOx/monb (Monb-K) (MonbK) (MonbK) 3ByKa, M/C
200,0000 0,0001000 0,1662673-103 | 31684,93 206,0601 56,9128 65,2353 139,7262

200,0000 15,0000000 | 0,4780964:102 | 12470,14 53,1106 80,7377 115,3352 1048,1612
345,0000 1,0000000 |0,2154787-10" | 40558,17 164,1633 | 92,1580 121,8298 143,8638
345,0000 5,8000000 |0,3715871-10" |32697,30 138,6718 | 116,9543 5684,1448 90,2880
345,0000 12,2000000 | 0,5896887:102 | 30313,09 116,8357 | 96,1282 126,5388 698,2464
440,0000 0,0001000 | 0,365313-10°3 52653,79 266,2375 | 98,4125 106,7276 201,6124
440,0000 10,4000000 |0,5701971-102 | 42711,70 148,9765 | 107,3997 | 135,4382 546,9269

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

3Ha4eHWA AN ypaBHeHWU A cocTosHNA, AaHHble ana R407C B Tabnuue D.12, B3ATLI M3 UCTOYHMKA [2].
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Ta6nwuuyaD.12 — 3naveHns ceoiicte R407C B ogHoda3sHoii obnactu, ucnonbsyeMble B Ka4ecTBe NPOBEPOYHbIX 3Ha-
YeHWN ONA NPUMEHEHUS YypaBHEHUIA COCTOSHUSA

OHTpO- C C,,

Temnepaty- MnoTHoCTb, HaBnenue, OHTanbnus, v p CkopocTb
nus, e/ Do/ o/
pa, K Mornb/n MnNa x/monb (Monb-K) (Monb-K) (Monb-K) 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 0,2296400-10" | 39788,21 156,3051 | 78,7673 105,4787 162,8759
355,0000 8,4000000 0,4352137-10" [ 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 508,8696

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

3HadeHuA Ans ypaBHEHWiA cOCTOAHUA, AaHHble AnA R410A B Tabnuue D.13, B3ATbI U3 UCTOUHUKA [2].

T a6 nuuya D.13 — 3HayeHus csoiicts R410A B ogHodbasHON o6nacTu, UCNonb3yemble B kKaueCTBe NPOBEPOUHLIX 3Ha-
YeHWN ONna NPUMEHEHUS YpaBHEHUIA COCTOSHUSA

Temnepary- [ro0THOCTD, HaBnexue, S:I.I::b' n::‘:Tzc; / C, Cp, CkopocTb
pa, K Mornb/n MnNa ox /Mc;nb (MOJ'_Ib.K) Dx/(monk-K) bx/(monb-K) 3ByKa, M/c
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 | 33876,54 135,15685 62,9147 86,9675 181,6377
340,0000 10,0000000 | 0,4506823-101 | 2377026 | 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 0,3492033-103 | 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)]

3HadeHuWs ANA ypaBHEHWA cocTosHUA, AaHHLIe Ana R507A B Tabnuue D.14, B3ATbl U3 UCTOMHUKA [2].

Tabnuuya D.14 — 3HaueHua coiicte R507A B ogHodasHol 06nacTu, ucrnonblyeMble B Ka4eCTBE NPOBEPOYHBIX 3Ha-
YeHuit ANA NPUMEHEHNA ypaBHEHUIA COCTOAHNA

OHTanb- OHTpO- C, Cp
TemnepaTy- MnoTHOCTB, [lasnexve, MMa s, s, K/ [/ J:D/'J( y CkopocTb
pa, K Monb/n 3ByKa, M/C
! Ox/monk (monb-K) (monb-K) (monb-K) !

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 0,3439225-10" 31045,65 134,4387 | 106,7609 | 474,5940 124,1202
340,0000 12,2000000 | 0,5795858:102 20927,83 116,3908 | 96,0285 126,7306 697,2651
500,0000 0,0001000 0,4157194-103 | 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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MpunoxeHue E
(cnpaBoyHoe)

M3MeHYMBOCTbL CBOMCTB CMECH u3-3a AONYyCTUMbIX OTKJITOHEHUM cocTaBa

B ctangapte MCO 817 onpefensaior He TONbKO cocTaB cMecu xnagareHToB B psgax R-400 u R-500, Ho Tawke
yCTaHaBNUBaloT JONYCTUMbIE OTKNOHEHMS OT HOMUHANBLHOMO cocTaBa. TepMoAMHaMU4Yeckue CBOWCTBA, Kak NpaBuro, us-
MEHSAIOTCA NPU UIMEHEHUN cocTaBa cMecUu. Takum obpa3oM, niobbie OTKIMOHEHUs cocTaBa NoApa3syMeBaloT U3MEHEHUS
TepMogUHaMNYECKUX CBOWCTB. CTeneHb, ¢ KOTOPO USMEHEHUA cocTaBa BHOCAT U3SMEHEHUS B CBOICTBA, 3aBUCUT OT:

a) TUNa CUCTEMBI,

b) nHTepecytowero cBOWCTBA, TaK Kak Kaxgoe TepMOAUHaMNYECKOEe CBOCTBO MO-pa3HOMY 3aBUCUT OT U3MEHEHUS
cocTaBa cMecH,;

C) pacronoXeHUs TOMKN TEPMOAUHAMUYECKON NOBEPXHOCTH,

d) nepeMeHHbIX, KoTopble 3apuKkcupoBaHbl MPU U3AMEHEHUU cocTaBa.

MHdopMaLumsa o ToM, Kak TepMoguMHaMUYecKne CBOWCTBA M3MEHSIOTCA U3-3a U3MEHEHUWIA B COCTaBe CMecH, ABNs-
€TCA BaXHOMN ANS OLEHKM HeonpeeneHHOCTed B TEXHUYECKMX pacyeTax. AHanus, NpefcTaBneHHblid B HacTosweM npu-
FIOXEHWU, AaeT HEeKYIo OLEHKY JaHHOro BNUAHUA. AHanu3 npeAcrasneH TOMbKO ANs CrpaBoYHbIX Lieneid; CBONCTBa, onpe-
JerneHHble B HacToALLEeM CTaHAapTe, NpefcTaBreHbl TONbLKO AN COCTaBoB, onpeerneHHbix B UCO 817.

CBoiicTBa cMmeceil XnagareHToB, onpeferieHHble B HacTosAWEM cTaHfapTe, BbIMUCTIEHbI MPY NMOMOLUW YpaBHEHWI
COCTOSHUSA, KOTOPbIE ABMSAITCHA BEPHBIMU Ha BCEM AManasoHe cocTaBa, 3TO NO3BOSUIO BbIYUCIIUTE BIIMSIHUE OTKIIOHEHWUN
cocTaBa. Ha ocHoBe oTkroHeHUn B coctaBe no MICO 817 onpeaeneHsbl gonycTuMble Anana3oHbl coctasa. [nsa R410A
[R32/125 (50/50)],Hanpumep, cogepaHune R32 fomkHo BapeupoBatbes oT 50,5 % macc. fo 48,5 % Macc., B To BpeMsl Kak
cofepxaHue R125 moxeT BapbupoBaTtbes oT 49,5 % macc. Ao 51,5 % macc. MHOXXeCTBEHHOE BLIMUCTIEHUE CBONCTB MOXET
ObITb BEINOMIHEHO B 3a4aHHON TOYKE MPU pasnuYHbIX cocTaBax U MakCUMyMme W onpefeneHo MakcuManbHoe OTKITOHEHUe
CBOWCTB Mpu JOMYyCTUMOM OTKITOHEHWUW cOoCTaBa.

B Tabnuue E.1 npeactaBneHbl MakcuMarnbHble OTKITOHEHUSI B HEKOTOPLIX TEpMOAUHAMUYECKUX CBOMCTBaXx, oby-
CNOBIEHHbIE AOMYCTUMBIMU OTKITOHEHNAMUW B COCTaBe, ycTaHoBneHHbIMU B UCO 817 B Tpex pasnuuHbIX TOUKax, KOTopblie
ObInKn BbIOpaHbl Kak TUMUYHbIE AN BbIMUCIEHUA KOHBEKLIMOHHOIO OXITaXAeHUS:

- MaKcuMarbHble OTKIIOHEHUS B Dpyppier Plig: Mliq U Siiq ANA HACkILLEHHLIX XWAKOCTei Npn Temnepatype 25 °C;

- MakcuMankeHble OTKNOHEHUS B Ty piie: Plig hqu W Sjiq ANS HACKILLEHHBIX xugakoctein npu gasnexnuu 0,1 MMa;

- MaKkcuMaribHble OTKITOHEHUS B p, h 1 § Ans ogHodasHoro napanpu p=2MMau 7=90 °C.

Tabnwu Y a E.1 — MakcuMarbHble OTKIOHEHUA BbIDpaHHbBIX TepMOAUHAMUYECKUX CBOICTB, 06yCJ'IOBJ'IeHHbIe OTKITOHEHUA

Tun cmecu R404A R407C R410A R507A
MaccoBelit npoLeHT +20 +20 +0.5 +10
R125: 44 R32: 23 R32: 50 ’ R125: 50 ’0
Maccoselii npoLeHT 0.5 10
R143a; 5270 R125: 2572 R125: 50" R143a: 50
MaccoBbli NpOUEHT 20 20
R134a: 47 R134a: 5277 _ _
-2,0 -2,0
HacblweHHaa xugkoctb npu 25 °C
APpubble +1,03% +2,20 % +0.06 +0,07 %
%
017"
Apjiq +0,31% +0,52% 10.32 +0,25%
%
011"
Ahy + 73 Dx/r + 250 [Dx/xr + 63 Dx/xr
liq +60 Jbx/xr
-180
Asyq + 0,3 Ox/(kr-K) + 0,9 x/(kr-K) 10.2 + 0,2 [x/(kr-K)
0’6 x/(kr-K)
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OkoHYaHue mabnuupsi E. 1

Tun cmecn R404A R407C R410A R507A
HachblweHHasa xuakocTs npu gasnexduun 0,1 Mla
ATpubble +0,26°C +0,56 °C +0,03, +0,002°C
—0,01
Apjiq + 0,33 % + 0,44 % +0,34, + 0,26 %
-0,11
Ah"q + 330 Dr/kr + 1 060 Ow/kr 1400 I * 100 Dx/kr
-130
As"q 1,4 Ix/(krK) * 4,5 Ix/(kr-K) +16 * 0,4 Dx/(kr-K)
05 I/ (kr-K)
MeperpeThiii nap npu Temnepatype 90 °C u gaenexun 2 MlMa
APyap + 0,41 % +21% 1,2 o +0,33%
(4]
0,41
Avap + 1190 Ox/kr + 3760 J/Kkg +940 « + 640 Dx/kr
—2820
ASap * 3,4 Ix/(kr-K) + 12 x/(kr-K) +3,1 o) + 2,0 Ox/(kr-K)
Kr-
-9,4
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Mpunoxexue OA
(cnpaBouHoe)

CBeaieHUsA 0 COOTBETCTBUU CCbITOYHbIX MEXAYHapOAHbIX CTaHAAPTOB HALMOHANBHLIM CTaHAApTaM
Poccuitickon ®epgepauum (M AeMCTBYHOLNM B 3TOM Ka4yeCTBe MEeXrocyaapcTBeHHbIM CTaHAapTam)

TabnuyadAi

O603Ha4eHne CCbINOYHOro CTeneHb OB60o3HayYeHNe N HauMeHoBaHWe COOTBETCTBYIOLLEro HAaLMOHanbHOro
MeXagyHapoaHoro ctaHaapTa COOTBETCTBUA CTaHAapTa
NCO 817:2005 IDT | [OCT I1SO 817—2014 «XnagareHTbl. Cuctema 0603Ha4eHUn» *

*OTMmeHeH. OencTayeT ISO 817:2014. [na cobniogeHnsa TpeboBaHuWii HacTosILLEero cTaHAapTa peKoMeHAyeTea nuc-
Monb30BaTh yKasaHHbI MeXrocyaapcTBEHHLIA CTaHAaPT.

MpuMeyaHue— B HacToALel Tabnuue MCnonbL30BaHO criegytolee ycnoBHoe o6o3HaveHne cTeneHun coot-
BETCTBUA CTaHLapToB:

- IDT — nAEHTUYHBIE CTaHAaPTHI.
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