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Mpepgucnosue

1 PA3BPABOTAH ®depepanbHbIM [OCyAapCTBEHHbIM YHUTapHbIM npeanpuatuem «Bcepoccuiickuit
Hay4HO-MCccie0BaTe/IbCKUA NHCTUTYT MeTPOoornyeckol cnyxobl» (Pryn «BHUNMC»)

2 BHECEH TexHW4eckuM KOMUTETOM Mo cTaHaapTu3aumm TK 180 «CTaHAapTHble CNpaBoYHble AaHHble
0 (PU3MYECKMX KOHCTAHTax 1M CBOMCTBAxX BELWECTB U Marepuanos»

3 YTBEPXAEH W BBEAEH B LEWCTBMUE [pukasom ®efepansHOro areHTCTBa MO TeXHUYECKOMY
perynnpoBaHunio n metponorum ot 29 anpensa 2020 r. Ne 180-cT

4 BBEAEH BIEPBbIE

MpaBuna npuMeHeHNss HaCTOALWEro cTaHgapTa ycTaHoB/eHbl B cTaTbe 26 defopanbiloro 3akoHa
0T 29 uioHsA 2015 1. Ne 162-93 «O cTaHfapTu3auum B Poccuiickoin depepauun». NHopmaums 06 nsmeHe-
HUAX K HAaCcT oSl eMy cTaHgap Ty ny6nkyeTCca B eXKerogHom (Mo COCTOAHMI0 Ha 1 AHBaps TeKyLlero roga)
H(OPMaLMOHHOM yKa3aTerne «HaunoHanbHble CTaHAapThi», a 0puUNanbHbIR TEeKCT U3MEHEHWUI 1 nonpa-
BOK — B €XXEMECSYHOM MH(DOPMAaLMOHHOM yKa3zaTe e «HauuoHanbHble cTaHaapThi». B cnyyae nepecmoT-
pa (3ameHbl) UM 0TMEHbI HACTOALWEro cTaHAaapTa cooTBeTCTBYylLee yBefoMeHne bygeT ony6anko-
BaHO B 6/maiilLem BbiNyCKe eXXeMeCsaqyHOro nHhopMaLMoHHOT 0 yka3aTens «HaunoHanbHble CTaHgapThi».
CooTBeTCTBylWasa nHopmauus, yBeJoMIeHNe U TeKCTbl pasMellalnTCca Takke B MHOpPMaLOHHOW
cucTeme 06LLEero nNofib3oBaHns — Ha ohuunanbHoM cainTe Pefepanbiloro areHTCcTBa N0 TEXHUYECKOMY
perynvpoBaHuio 1 meTposiornv B ceTun lHTepHeT (kviviv.gosf.ovj

© CtaHgapTuHgopm. ocbopmaeHue. 2020

HacTosiwunin ctaHfapT He MOXeT 6bITb NMOMIHOCTLIO MW YACTUYHO BOCMNPOU3BELEH, TUPAXUPOBAH U pac-
npocTpaHeH B KayecTBe ouLManbHOIO n3faHna 6e3 paspeweHns defepasibHOrO areHTCTBa No TeEXHUYeCcKo-
MY perysimpoBaHnio U MeTPOIornn
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HAULULWOHAMNDBbHBIN CTAHALAPT POCCUNCKOMWM PELEPALMUN

FocygapcTBeHHas cuctema o6ecrneyeHns eqUHCTBA U3MEPEHWIA

CTAHOAPTHbLIE CMPABOYHbLIE 4AHHBIE.
XNOPBEH30N

Tennogusnyeckne ceoiictea (MI1OTHOCTb, TEN/IOEMKOCTb, 3HTaNbNUA, 3HTPONNA, CKOPOCTb 3BYKa,
KO3 pULUMEHTbl TENTONPOBOAHOCTM U BA3KOCTM) B AManas3oHe TemMnepaTtypbl OT TPOWHOW TOYKMK
He Bbiwe 700 K npn gaBneHnax He 6onee 100 MMla

State system for ensuriug the uniformity of measurements. Standard reference data. Chlorobenzene.
Thermophysical properties (density, heat capacity, enthalpy, entropy, speed of sound, thermal conductivity
and viscosity coefficients) over a temperature range from the triple point to 700 K with pressures up to 100 MPa

Jata BBegeHna — 2021—02—01

1 06nacTb NpUMeEHeHMNA

HacTtosAwuii cTaHgapT pacnpocTpaHsaeTCcs Ha XWUAKWI 1 ra3oo6pasHblii XNop6eH30n U ycTaHaBAuBaeT
METOAbl PAaCYeTHOro onpeAenieHns 3HaYeHuii CTaH4APTHbLIX CNPaBOYHbIX AAaHHbIX NIOTHOCTU p, aHTanbnuu h,
3HTpPONMK S, M306apHOI TENNOEMKOCTU CP, N3OXOPHOW TEN/I0EMKOCTU CV, CKOPOCTU pacnpocTpaHeHus 3ByKa
W. KoadhdpuumneHTa gUHaMM4ecko BA3KOCTN P U KO3 duLmMmeHTa TeNI0NPOBOAHOCTY > AN1A X10p6eH301a Kak
B OZHO(a3HbIX 06/1aCTAX, Tak U Ha JIMHUN HaCbIWEHUs.

2 HopmaTtuBHbIe CCblIKK

B HacToslwem cTaHgapTe MCNosib30BaHbl HOPMATUBHbIE CCbIJIKM Ha criegytolme ctaHgapThl:

FOCT 8.566 locyaapcTBeHHasi cuctema obecnevyeHns eauHCTBa namepeHuii. MexrocyaapcTBeHHas cu-
cTeMa flaHHbiX 0 PN3NYECKNX KOHCTaHTax 1 CBOlCTBax BelecTB 1 maTepnanos. OCHOBHbIE MOTOXEHUSA

FOCT P 8.614 locypgapcTBeHHan cucteMa obecnevyeHusn equHCTBa n3mepeHuii. FfocyaapcTBeHHas Cayx-
6a cTaHA4apTHbIX CAPaBOYHbIX AaHHbIX. OCHOBHbIE MOOXEHUA

NMpumeyaHune — lpu NOIb30BaHUM HACTOALMM CTAHAAPTOM Liesiecoo6pasHo NPOBEpUTL AeiCTBMe CChIoy-
HbIX CTaHAAPTOB B MH(IOPMALIOHHONM CUCTEME OBLLEro MOJIb30BaHUA — Ha OMUMasIbHOM caliTe defepasibHOro areHT-
CTBa N0 TEXHUYECKOMY Pery/iMpoBaHuio 1 METPO/IOTN B CETU VIHTEPHET WK MO eXerogHoMy MHGOPMaLMOHHOMY yKasa-
TeMo «HauMoHasIbHbIE CTaHAAPTbI*, KOTOPbI OMy6/IMKOBaH MO COCTOSHMIO Ha 1 AHBapsi TEKYLLEro roga, v no Bbinyckam
€XeMeCsiuHOro MHJIOPMaLMOHHOTO YKasaTensi «HauMoHabHble CTaHAAPTbI» 3a TeKyLMi rod. ECv 3amMeHeH CCbUIoYHbI
CTaHAapT, Ha KOTOpbIi faHa HeJaTVPOBaHHAsA CCbIIKA, TO PEKOMEHAYETCSI UCMO/b30BaTh AENCTBYIOUYIO BEPCUIO 3TOMO
CTaHAapTa C yYeTOM BCEX BHECEHHbIX B JaHHYI0 BEPCUIO U3MeHeHUiA. ECNM 3aMeHEH CCbUTOUHbIV CTaHAApT, Ha KOTopbIii
[JaHa AaTMpOBaHHasA CCbIIKa, TO PEKOMEHAYETCS VCMO/b30BaTh BEPCUIO 9TOr0 CTaHAApTa C YKa3aHHbIM BbILLE TOA0M YT-
BepXAeHUs (NpUHATUA). ECNv nocne yTBepXAeHWs1 HACTOSIWEero cTaHAapTa B CCbUIOUHbI CTaHAapT, Ha KOTOpbIA AaHa
[aTMpoBaHHas CCblfIKa, BHECEHO M3MEHEHVE, 3aTParMBaloLLee MosIOKeHNe, Ha KOTOPOE AaHa CCbIIKa, TO 3TO NOJIOKEHVE
peKkoMeHAyeTCA NPUMEeHATL 6e3 yueTa AaHHOTO U3MEHeHUsl. ECM CCbUIOYHbIN CTaHAapT OTMeHeH 6e3 3aMeHbl, TO Noso-
XEHME. B KOTOPOM [JaHa CCbI/IKA HA HEro, PEKOMEHAYETCS MPUMEHSTL B YaCTU, HE 3aTParvBatoLLeil 3Ty CCbUKy.

M3paHve ouumansHoe
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3 MeToAMYeckme OCHOBbI pa3paGoTKM CTaHA4APTHLIX CNPAaBOYHbIX AaHHbIX

3.1 OcCHOBHble (U3NKO-aHANUTUYECKME MOAeNnun, NPUHATbIe ANA pacyeTHOro onpepeneHus
3HavYeHUli TepMOoANHaAMNYECKNX CBOCTB XJilop6eH3ona

B HacTosAwem cTaHfapTe NpuBeAeHbl OCHOBHblEe PN3NKO-aHaIMTUYECKME MOAesnn, NPUHATbIe ANA pac-
YeTHOro onpejesieHna 3HayeHUn TepMmogMHaMUYecKUX CBOWNCTB xnopbeH3ona, pa3paboTaHHble B COOTBET-
ctBun ¢ FOCT 8.566. TOCT P 8.614 Ha OCHOBe TeOpeTUYEeCKM N NpakTUYeCcKn 060CHOBAHHOTO PyHAaMeHTallb-
HOro ypaBHeHusi cocTosHust (®YC), Bblpaxatoliero cBo6oaHyto aHepruio Fensmronsua a(p, T) B 3aBMCHMOCTH
oT TemnepaTypbl T ¥ NNOTHOCTK p.

BespasMepHyl cBO60AHYI0 aHepruio MenbMronbua a(ll, T) npeAcTaBnAloT B BUAE CYMMbl A€anbHO-raso-

BOli yacTun a°(6. T) 1 U36bITOYHOW cocTaBNAWen «r(6, T) N BbIYNCAAIOT No hopmyne

°(p.N >af(pT
“«p7) D ZACD e 6mye are. (1)

Ons npugaHus Hanbonee cTpororo noagxoaa Kk ®YC B yacTu yyeta oco6eHHOCTeli TepMoAnHaMUyecKoi
NMOBEPXHOCTU X/I0P6EH30/1a Y PACLUMPEHUS €r0 IKCTPANOMALNOHHbBIX BO3MOXHOCTEN U36bITOUHYIO YacTb CBO-
604HOI aHepruy MeNbMronbLa NPeAcTaBNAT B BUAE Pa3/ioxXeHus B psig no cteneHsm (cM. [1]) npusegeHHo
Temnepatypbl T ¥ NPUBEAEHHON NIOTHOCTU 6 C ONTUMU3NPYEMBIMU NOSTMHOMUANIbHBIMU 3KCMOHEHLMaNbHbIMU
yfieHaMy 1 BbIYWCAAIOT MO hopmysie

exp(-S* >+ | WFfcS'V* expt-rrS-s*)2-M *-7*)2) )

j-1 i-6 r-i1

rae 6 = p/pc;
T=TJIT\
pc, TC— napameTpbl NprMBefeHUs, B Ka4ecTBe KOTOPbIX NMPUHMMAIOT 3HaYeHUss TemnepaTypbl U MNIOTHOC-
TV XNIop6eH30M1a B KPUTUYECKOI Touke (B [1] npuHATbI pc= 3,24 kMonb/m3. Tc = 632.35 K).

[Ans onpepeneHus 3HavyeHnn napameTpoB ®YC no dopmyne (2) n pacwmnpeHns ero MYHKLMOHaNbHbIX
BO3MOXHOCTEN NPWU HaxOXAEeHUU 3HavyeHun KoadduumneHTos PYC. yunTbiBaloT pa3HOPOAHble 3KCMEepUMeH-
TafbHble AaHHble O TEpPMOAMHAMMNYECKMX CBOMCTBaxX x/iopbeH3ona:

-0p. V. [-gaHHble;

- YNPYrocTu HacbllWeHHbIX NapoB p,,;

- NJIOTHOCTW HacCbILWEHHOM XUAKOW p, U ra3oBoi py das:

- TeNJ1I0eMKOCTW HacbllWeHHOW KOHAeHCMpoBaHHOW asbl C5;

- n306apHoO CP Tens10eMKOCTH.

- aHTanbnuu h:

- CKOPOCTM pacnpocTpaHeHus 3ByKa Ww.

KoppekTHOCTb B onucaHun TepMoAuHaMU4yeckoli moBepxHOCTW XxnopbeH3ona npu obpaboTke akcne-
PUMeHTasNbHbIX AaHHbIX AOCTUraeTcs NyTeM BBOAA CUCTEMbl OrpaHW4YeHuil, HaknagabiBaeMblX B Buae Hepa-
BEHCTB Ha TEpPMOANHAMUNYECKYI0 NOBEPXHOCTb. B 4NCN0 OCHOBHbIX BUA0OB BBOAWMbIX OTPaHUYEHUIA BKIOYAOT
(cm. (1]

- KpUTUYECKME YCI0BUSA;

- NnpaBuno MakcBenna;

- KOHTPO/1b KPMBU3HbI UAeanbHbIX KPUBbIX;

- NOIOXUTENbHOCTb 3HAYEHU TEN/I0EMKOCTe:

- NpaBuao0 NPAMOJIMHENHOrO AnameTpa;

- KOHTPO/ZIMpOBaHMe 3HaKOB NMPOU3BOAHbIX ANA Pa3/INYHbIX TEPMOANHAMUNYECKNX BEINYNH.

3T orpaHnyeHus obecneuymBalT «PU3NYECKYO» DOPMY NOBEPXHOCTU COCTOSAHUA U YNy4llalT IKC-
TPanossiLMOHHbIe BO3MOXHOCTU YpaBHEHUS.

OnpepeneHne koapduuneHToB ®YC BbINOSHAIOT C NPUMEHEHMEM anropuTma, npegcTaBseHHoro B (1,
peann3yowero MmeTog cay4yaliHOro NnoMcka ¢ BO3MOXHOCTbIO BO3Bpata B Havyasio npoueaypbl NoMcka npu He-
yAayHoM wware. Mpu 3TOM anroputm MoaANULMPYIOT BBEAEHNEM 3/IeMEHTOB AeTEPMUHUPOBAHHOIO Noncka Ha
ware KOPPeKTUPOBKN BENNUYUHbBI Liara noucka v Bbibopa HanpaB/eHUs noucka.

B anroputme [1] npuMeHSAOT agAUTUBHbBIA KPUTEPUii ONTUMaZIbHOCTU — MWHUMWU3UPYEMbBIA PYHKLN-
OHas. npefcTaBfeHHbI B COOTHOWeEHUN (3). KOTOPbI 06pasyoT NyTeM C/IOXEHUA BbIXOAHbIX NapameTpoB.

2
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npeo6pa3oBaHHbIX K 6€3pa3mMepHbIM cllaraeémMbiM. 3TO OCYLECTB/SAIOT C NMOMOLLbI0O BBEAEHUS HOPMUPYIOLWNX
MHOXMNTeNel — BECOBbIX KO3 PULNEHTOB. HOpMMpOBaHUe BBOAST A4/151 06beANHEHNSI HECKOTbKUX BbIXOAHbIX
napameTpoB — TepMOAMHAMUYECKUX CBOMCTB, UMEILWMX B 06LLeM Cyyae pas/inyHyto u3nyeckyio pasmep-
HOCTb. MUHUMUN3NPYEMbI (PYHKLMOHAM COLEPXMUT CriaraeMble, OTBETCTBEHHbIE 3@ TOYHOCTb annpoKcMMauum
pe3ynbTaToB M3MEpPeHuii pasHopPOAHbIX AaHHbIX O TepMOAMHAMMUYECKUX CBOWCTBax, a Takke OrpaHu4eHus,
HaknajbiBaeMble B BUAE HEPABEHCTB HA TEPMOAUHAMUYECKYIO NMOBEPXHOCTb. ANTOPUTM MPEACTaBAAIOT crie-
AYIOLWNM COOTHOLWEHUEM:

®)

roe W— BecoBoi KO3 ULMEHT A5 KaXA0W ONbITHOW TOYKMU;
F — ¢yHKuns, ucnonbsyemasn ons MUHUMU3ALUN OTKITOHEHWA.
Hanpumep, ANa M30XOPHOW Tens10eMKOCTU AaHHbIX, DYHKLMUIO prBblqmcnﬂrOT No COOTHOLLEHUIO

@

KBagpaTuuHblie yHKLMN AN APYTUX TePMOAMHAMUYECKUX CBOWCTB UMEIT aHanoruyHblii Bug. FQ—
hyHKUMNSA, yunTblBaolWas pa3/inyHble OrpaHNyYeHns Ha 06/1acTb U3MEHEHNS MepeMeHHbIX.

BecoBoli koapdpuumeHt W ans kaxaoi BbIGpaHHOM 3KCMNepMMeHTaslbHOW TOUYKM Has3HavalT UHAUBKU-
AyanibHO C Yy4Y4eTOM Tuna AaHHbIX, 06/1aCTU COCTOSIHWIA U TpebGyeMoit TouyHocTu. TunuyHoe 3HaveHne W gns
AaHHbIX p. p. T 1 AaBNeHUA HacbilWeHHbIX NapoB cocTaBnseT 1, Ana Tennoemkoctn — 0.5. Ans ckopocTu
3Byka — 1,,

N3 cooTHoweHns (3) crnegyeT, YTO OorpaHMyYeHNss BBOASAT B BUAe AONOMHUTENbHbIX CnaraemMmbiX B MUHUN-
Musnpyemblii yHKLNOHaA. HanpumMep, AN KOHTPOASA 3Haka NpovM3BOAHOW Kakon-nnb6o TepmMogmMHaMmnyeckom
BE/IMYUHBbI YNC/TIEHHO BbIYNC/ISIOT NPOM3BOAHYIO HA OCHOBE pacyeTHbIX 3HAYEHU NO ypaBHEHMWIO COCTOSHUS,
COXpaHeHHbIX Ha MnocnefHux utepaumsax. fMocne 3Toro BblYMC/IEHHOE 3HaYeHWe MPOM3BOAHON MO COOTBET-
CTBYlOLEMY CBOWCTBY B 6€3pa3MepHOM BuAe C COOTBETCTBYIOLWNM BECOBbIM KO3(hhULneHTOM BK/IOYaeTCs B
KBaZpaTUYHbI/ DYHKLLMOHAN CO 3HAKOM MPOTUBOMOJIOXHbLIM 3afaHHOMY. 3aMeHa 3Haka Ha NMPOTUBOMOJIOXHbIN
3HaK ocylecTBnseTcsa 41 TOro, YTo6bl NPU NPaBU/IbHOM 3HaKe MPOW3BO/HON 3TO OrpaHnyYeHne He BAUSAO Ha
dyHkunoHan (3). bok-cxema NpUHATOro asiropuTma npegcrasneHa B [1].

B MUHUMU3MpPYeMbIii (DYHKLMOHAN BKIOYAOT HECKO/IbKO CraraeMblxX, KaXAoe U3 KOTOPbIX OTBETCTBEHHO
3a onpejesieHHY0 Kateroputo obpabartbiBaeMbiX TEPMOAUHAMUYECKUX XapakTepnuctuk (cm. (1]).

[Ana pacyeTHOro onpejesieHNa 3Ha4YeHU TepMOAUHAMUNYECKNX CBOMCTB MCMO/b3YIOT U3BECTHble ANd-
hepeHunanbHble COOTHOWEHNA TepMmoanHamukn (5)— (10).

KoatppunuymneHTbl 1 nokasatenn cteneHn npu Temnepatype U MJIOTHOCTU ONTUMU3UPOBAHHON hopMy-
ne (2) npeactaBneHbl B [1]. Mpoueaypa noctpoeHns ®YC 6osiee nogpobHO onucaHa B [1].

TepmognHaMuyeckme cBoiicTBa x/1I0p6eH30/1a paccUMThbIBaOT NO C/IeAYOLWMM COOTHOLEHUAM:

- NZIOTHOCTb
©)
- QHTaNnbNusA
AT =1+r1(«° +1n”) + 8at; 6)
- aHTponNuA

™

- N30X0pHaA TeNnJ1IOEMKOCTb

(8)

- |/|306apHaﬂ TEN/10eMKOCTb

R )
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- CKOPOCTb 3ByKa

= 1+ 2Sajj 4 82ags- 4 " K-"K )2

R 2(@@?t -a't) (t0)

rae HWKHUA UHAeKC npu koadduuneHTe a NokasbiBaeT YaCTHYI MPOU3BOAHYIO MO COOTBETCTBYIOLWEN Nnepe-
MEHHOA.

3a TepmoguHamMMnyeckoe Hayasio oTcyeTa MNpU COCTaB/IEHUW Tabnuy TepMOoAMHaMUYECKUX CBOWCTB
xnop6eH30/1a NPMHUMaIOT COCTOAHMNE HacCbILWEeHHO Xuakoli casbl Nnpu Temnepatype 0 = 298,15 K. 3HayeHus
3HTanbNnu v aHTponun sO onpepgeneHbl B [1] kak JI0 = 0 kAX * Kr Sq =0 kX *kr'1+K 1.

3.2 KoadhuuyneHTbl nepeHoca

3.2.1 KoadhdunumeHT BA3KOCTU

TabnnyHble 3Ha4YeHNs KO3IMPULMEHTOB NepeHoca onpeaesialoT No SMNUPUYECKUM YypPaBHEHUSAM, paspa-
60TaHHbIM Ha OCHOBE Hanbosiee HafAeXHbIX 3KCNepPMMeEHTasIbHbIX faHHbIX 1 anpo6npOBaHHbIM Ha NpakTUKe.

[Ans pacyeToB 3HayYeHWi KoadpduumeHTa AMHAMUYECKOW BSA3KOCTM WUCMONbL3YIOT ypaBHeHue, npepaso-
XeHHoe [1].

M(p,7) = u0(7)41(6,T). (11)
roe n°(T) — BA3KOCTb pa3pexeHHOro rasa npu HyneBol MJOTHOCTY;

»f(6, T) — M36bITOYHAA BA3KOCTb.
BA3kocTb paspexeHHOro rasa n°(J/1 onpeaensatoT NO ypaBHEHUAM:

I-v) 0.021357(LI~)1¥2. 12

ms;=f:(inr*y, 3

rae BsA3KoCTb °, MmkMa ¢ c;

M = 112,557 — macca KU1oMOoJIA, KI/KMOJb;

T— Temnepatypa, K;

CT— /VHEeWHbI MacwTabHbIli NnapameTp noTeHuuana JleHHapaa — [AxxoHca [1], Hm;
effcg — aHepreTnyeckuini macwTabHbI NnapameTp;

K: SE— npuBeaeHHbIN 3P PEKTUBHBIN MHTErpan CTO/IKHOBEHWIA, aNMPOKCUMUPOBAaHHbI ypaBHEHUEM (13);

I* — npuBegeHHas Temnepatypa I'* = kB T/e.
M36bITOYHYIO BA3KOCTb annpoKCUMUPYIOT ypaBHEHUEM

U'(6,T)<£ A,r1 exp(-8"), (14)
/-1

roe T = TAT:
A= P'Pc
MIOTHOCTb PacCUNTLIBAIOT NO (PyHAAMEHTAaNIbHOMY YPABHEHUIO COCTOAHUA (2).

B Tabnuue 1 npuBefeHbl NapamMeTpbl YPaBHEHWI ANs pacyeTa BA3KOCTU pPas3pexeHHOoro rasa.
Ta6nunua 1— MapameTpbl ypaBHeHWA (12) n (13) Ans pacyeTa BA3KOCTU paspexXeHHOoro rasa

°0 0.<um> *Jka . <K)

0.47037615 -0.52234979 0.598 411.908

Mounck KoathpMLUMEHTOB 1 NoKasaTesiell cTeneHn Npyu TeMmnepartype M NJIOTHOCTM ypaBHeHus (14). a Tak-
Xe KoadhpnUMeHTOB NpuBeAEHHOro 3(hPekTUBHOIO UHTErpasa CToNkHoBeHun (13) ocyw,ecTBAAKT METOAOM
cny4vaiHOro novcka c BO3BpaToM npu HeyaadHom ware [1]. Mpu noucke K03 prLUNEHTOB BBOAATCSA OrpaHmnye-
HMSA Ha POPMY MOBEPXHOCTM COCTOSAHUSA, 06ecneymBatoLlLMe «npaBu/ibHbie» 3HAKN MPOU3BOAHbLIX N TEM CaMbIM
ynyylwarT 3KCTpanonsaynoHHble BO3MOXHOCTM ypaBHeHus. bosee nogpo6bHo metod onucad B [1].

B Ttabnuue 2 npmBefeHbl KO3(hULUNEHTbl 1 NokasaTenn crteneHn ypasHeHus (14).
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Ta6nuuya 2— KoadhduumeHTbl 1 Nokasatenu creneHn ypasHeHus (14)

J 4,
1 0.161451801099- 101 4.4678 1
2 0.159892137394 . 102 0.3402 2
3 0.294261209344 - 101 1.8748 6
4 0.46181257772 5.7267 5
5 -0.116150896301 - 10+ 6.1833 9
6 -0.730656342375 9.0737 7

CpeaHsis HeonpeAeneHHOCTb OnNucaHua KoadduyneHta AMHAMUYECKON BA3KOCTU MO ypaBHEHU-
AM (11) — (14) coctaBnseT 1.28 %. YpaBHeHUA (11)— (14) He yunTbIBalOT KPUTUYECKYIO aHOMa Mo BA3KOCTU,
KOTOpas He uccnegosaHa Ans xnopbeHsona. Pe3ynibTatbl CpaBHEHUSA C UMEOLWMUMNCA 3KCMepUMeHTabHbIMU

OaHHbIMY npeacTaBneHbl B [1].
3.2.2 KoahdunumeHT TeNNONPOBOAHOCTU

PacueTHOe onpegesieHne 3Ha4YeHUn kKoadppuLumeHTa TeN/IONPOBOAHOCTM xnop6eH3ona >.(p. T) NpoBOAAT

cornacHo [1] Ha oCHOBe NMPYMEHeHNSA AMMUPUYECKOTO YypaBHEHUA Buja:
Mp. T) n°(T) ¢ X'(& 7).
rae /1°(7) — TennonpoBOAHOCTb pPa3peXXeHHOro rasa npu Hys1eBol MNAOTHOCTY;
>/(6, T) — nM36bITOYHAA TEN/I0NPOBOAHOCTb;

a=plp,:
T=TIT.

(15)

pr, TT— onopHble 3HAaYEHNsI NAOTHOCTU U TEMNepaTypbl (MPUHUMAIOT KPUTUYECKMe 3HaYeHus TC= 632.35 K;

pc = 3,24 KMOb/M3).
TennonpoBOAHOCTb pPa3pexeHHOro rasa onpeaesifiioT No ypaBHEHUIO

rae n°(T) — BA3KOCTb pa3pexeHHOro rasa npu Hy/1eBoW NAOTHOCTU. MKIa sc.
MN36bITOYHYO TEMONPOBOAHOCTL anMPOKCMMUPYIOT YPaBHEHNEM

n'(5,1)=£n/;7"5*'exp (-84
1-4

(16)

17

Mounck KoahPULNEHTOB U NoKasaTesnel cTeneHn Npu TemnepaTtype W NIOTHOCTU ypaBHeHU (16) n (17)
OCYLeCcTBAAT METOAOM C/lyHaliHOro noncka ¢ BO3BpaTom Mpu HeyjayHOM Lare, KOTopblii Nogpo6HO onucaH
[1]. Takxe BBOAATCA OrpaHNyeHns, obecneunBarLme «NpaBU/IbHbI» 3HaK NPON3BOAHbIX. KoadpdpuumneHTbl n

nokasatenu cTeneHun ypaBHeHuit (16) n (17) npeacTtaBneHbl B Tabnuue 3.

Tabnunuya 3— KoahdhmumeHTbl 1 NokKasatenn cTeneHn ypasHeHui (16) u (17)

1 0.7265834599 . 102 — —
2 0.853472392 - 101 -0.1084 —
3 -0.1583627997 - 102 -6.0415 —
4 -0.359109646156 - 103 2.1541 9
5 0.181537127322 - 10~ 0.2550 4
6 0.646071818195 - 101 6.0309 1
7 0.419046505570 - 103 8.4913 4
8 -0.144925589459 - 103 8.1826 5
9 -0.235687223557 - 103 8.7326 3
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CpepfHsis HeonpeneneHHOCTb ONMUCAHUSA 3KCNEePUMeHTaNlbHbIX fAaHHbIX B XWUAKOW haze ypaBHEHUAMMU
(15)—(17) cocTaBnsieT COOTBETCTBEHHO 3.2 %. B ra3oBoli paze — 2.31 %. YpaBHeHUs (15)—(17) He yuuTbl-
BalOT KPUTMYECKYIO aHOMasinto TensionpoBOAHOCTUN, KOTOpasi aKCNepuMeHTanbHO He nccnegoBaHa ANa xnaop-
6eH30M1a. PaccunTtaHHble 3HaYeHUS KO3(hpULNEeHTOB ANHAMNYECKON BA3KOCTM M Ten/I0NpOBOAHOCTN B OAHO-
pa3Hol 061acTV U Ha JINHUN HacblWweHna npegcTaBneHbl B [1] B Tabnunuax 6.3. B.4.

4 AHann3 n oT60p 3KCNEepUMeEeHTaNbHbIX AAaHHbIX

4.1 laHHble O TepMOAMHAMUYECKMX CBOMCTBaxX xnopb6eHsona

ANns oueHKM TOYHOCTW pacyeTHbIX 3HAYEHUN M aHanmn3a pa3paboTKM pacyeTHbIX ypaBHEHUI NPOBOAAT
aHann3 1 oT6op PasHOPOAHbIX 3KCNEPUMEHTANbHbIX AAaHHbIX O TEPMOANHAMMNYECKMX CBONCTBaX X/1Iop6eH3ona,
NONYYEHHbIMU pPa3/INYHbIMN aBTOpaMn. 3aTemM NPOBOAAT CPaBHUTEsbHbIN aHaNIM3 aKCNepuMeHTaIbHbIX AaH-
HbIX C A@aHHbIMUW, NOyYeHHbIMU N0 ®YC. Pe3ynbTaTbl CPaBHEHUS AaHHbIX O TEpPMOAUHAMMNYECKNX CBOCTBaX
Xxnop6eH30/1a CO 3HAYeHUsAMU, paccumTaHHbIMKU No ®YC, npeacTaBneHbl B [1]. B Tabnuue B.1 n Ha pucyH-
kax B.1—bB.3. Ha KOTOpbIX NOKa3aH xapakTep OTK/IOHEHUI 3KCNepMMeHTalbHbIX AaHHbIX OT pacyeTHbIX 3Ha-
YeHWii.

4.2 flaHHble 0 KO3 huumeHTax nepeHoca xnopbeH3ona

Ana aHanusa pa3paboTKM pacyeTHbIX YpaBHEHUIA W OLEHKUW TOYHOCTM pacyeTHbIX AaHHbIX O AUHAMMU-
YecKkoi BA3KOCTM Xx/iop6eH30/1a MCNOb3yOT MacCuMB 3KCMNEepPMMEHTaslbHbIX AaHHbIX C 4YMCTOTOW obpasua
99.92 %. npepacTaBieHHbI B [1]. [AnHamMuuyeckyl BSA3KOCTb x/iop6eH30/1a UccrefyloT B NapoBOW, XUAKOW,
KPUTUYECKOW M CBEPXKPUTUYECKOI 06/1acTAX NapamMeTpoB COCTOSHUSA, B WHTepBane gasBneHuii ot 0.1 go
40 MMa. B AgnanasoHe TemnepaTtyp OT HOpMa/sbHOW TemnepaTypbl KuneHms o 623,15 K. iamepeHuns nposo-
AAT MEeTOL0M BbIHECEHHOTo Kanwanspa.

Ans obpaboTkn koadhduLMeHTa TeN/IONPOBOAHOCTN B MePeMeHHbIX TemnepaTypa — M/I0THOCTb, MC-
Nosb3yHOT YpaBHEHME COCTOAHMA (1) N MaccmB aKCNepMMeHTasIbHbIX AaHHbIX, NpeAcTaBneHHblI [1]. CpegHas
HeonpeaeneHHOCTb ONMUCaHUSA 3KCMEPUMEHTaNIbHbIX OaHHbIX B XUAKOW dase (cM. (1J) ypaBHEHMEM cOCTaB/IsA-
eT coOOTBeTCTBEHHO 3.2 %, B razoBoii pase (cm. [1)) — 2.31 %.

5 0ueHKa 4OCTOBEPHOCTM pacyYeTHbIX 3Ha4YeHUn CBOICTB xnop6eH30na

5.1 Pe3ynbTaTbl OLEHKW JOCTOBEPHOCTU pacCUYeTHbIX 3HAYEHWUi TepMOAMHAMUYECKUX CBOMNCTB
xnop6eH3ona

BenuuunHbl HeonpegeneHHOCTN pacyeTHbIX 3HAYeHU TepMOogMHaAMUYeCcKnx CBONCTB xnop6eHsona oue-
HUBAlOT MO pe3y/nbTaTamM CpaBHEHUS C Hanbosnee HafAeXHbIMU 3KCNEPUMEHTasIbHbIMU AaHHbIMU. OUEHKMN,
npeacTaBrieHHble B [1]. AaHbl: Ansa xugkoii asel. T< Tc. p > 1.3pc, ans rasosoii hasbl: T< Tc, p < 0.7pc, ans
cBepxkputnyeckoro cnounga: T > TC. BkIoUasi KpUTuyeckyto o6sacte: 1XS 75 1,051C 0.7pcS p S 1,3pc.

B tabnuue 3 (cm. [1]) gaHa oueHka HeonpegeneHHOCTEN pacyeTHbIX 3HAYEHUI TepMOoAMHaAMUNYECKUX
CBOIACTB X/10p6eH30/1a, a NoNs HeonpenesieHHOCTeW npuBedeHbl B Tabnuuyax B.5— B.7. B HacToswem cTaH-
fapTe oueHka HeonpefeseHHOCTEN pacyeTHbIX 3HAYeHWUi TepMOAUHAMUYECKMX CBOWCTB M MOAs Heonpepe-
NneHHOCTel xnopb6eH3ona npeacTaBneHbl B Tabnnyax 4— 5.6 —7.

Ha pucyHkax B.1—B.3 (cm. [1]) NpoAeMOHCTPMPOBaHbI OTK/IOHEHUSA 3KCNepMMeHTaslbHbIX AaHHbIX O
NIOTHOCTU XNAKOM hasbl, 0 aBNeHUN HacbIlWEeHHbIX MapoB, O CKOPOCTU 3BYyKa x/iopbeH30M1a OT paccymTaH-
HbIX AaHHbIX No ®YC. Ha pucyHke B.4 (cm. [1]) nokasaH Xoj unaeanbHbIX KpMBbIX xnopb6eHsona. Ha gua-
rpammax 6.5—B.7 (cm. (1]) npoAEMOHCTPUPOBaHbl MOBEPXHOCTUN COCTOSIHUSA OCHOBHbIX TEPMOAMHAMUNYECKNX
CBOWCTB, NOCTPOEHHbIe No ®YC. Bua 3TUX NOBEPXHOCTEN CBUAETENBCTBYET O XOPOLIMUX MHTEPMOSALNOHHbIX U
3KCTPanofALMOHHbIX CBOlCTBax xnopbeH3ona, paspaboTaHHoro ®yC.
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Tabnunya 4 — OueHKMN HeONPeAeNeHHOCTU PacHeTHbIX 3HaYeHWU TepMOoAMHaMUYECKNX CBOMCTB X/1op6eH301a

HeonpepeneHHocTs, B o6nactut

CBoiicTBO
XXngkoctb ras CBEPXKPUTUHECKWN o n 1o v a
Py _ 04— 2.0 _
P, 0.1-0.3 _ _
Py — 0.5—-2,0 _
pp- T 02-10.4 1.0-2.0 05-15
cp 05— 1.0 10— 25 15— 3.0
cy 1.0—- 2.0 1.0-25 1.5—-3.0
w 0.5— 1.0 —

Ta6nuya 5— Mons HeonpeAesieHHOCTU pacyeTa MNA0THOCTY P

p Temnepatypa, K

Mha 230 290 350 400 450 500 550 600 630 640 650 660 680 700
0.5 0,10 0.10 0.10 0.10 0.12 1,2 1.00 0.90 0.80 0.70 0.60 0.50 0.50 0.50
1.5 0.10 0.10 0,10 0.10 0.12 0.15 1.40 1.20 1.00 0.90 0.80 0.70 0.60 0.55
3.0 0.10 0.10 0.10 0.10 0.12 0.15 0.17 1.80 1.60 1.40 1.20 1.00 0.80 0.60
5.0 0.10 0.10 0,10 0,10 0.12 0.20 0.30 1.40 1.30 1.20 1,00 0.70 0.70 0.70
10.0 0.10 0.1 0.12 0.12 0.15 0,25 0.40 0.60 0.70 0.80 1,00 0.90 0.80 0.75
50.0 - 0.15 0.15 0.15 0,18 0.25 0.25 0.30 0.50 0.60 0.55 0.60 0.70 0.80

100.0  — 0.20 020 020 0,20 025 030 035 0.40 045 0.50 0.60 0.70 0.80
Ta6nuua 6— Monsi HEONPeAeneHHOCTU pacyeTa N306apHON TENIOEMKOCTU CV

P TemnepaTtypa. K

Mra 270 300 350 400 450 500 550 600 620 640 650 660 670 700

0.5 1.00 0.30 0.30 0.50 0.80 2.00 1.50 1.50 1.50 1.50 1.50 1.50 1.60 1,60

1.5 1.0 0.30 0.35 0.40 0.70 1.50 2.50 2.00 1.80 1.60 1.60 1.60 1.70 1.70
3.0 1.0 0.30 0.35 0.45 0.70 1.20 2.50 3.00 2.50 2.30 2.00 1.70 1,80 1,80
5.0 1.1 0.40 0.40 0.55 0.70 1.00 1.50 2.00 3.00 4.00 4.00 3.00 2.50 2.00

10,0 1.1 050 055 065 0.75 0.80 0.90 150 1.70 1.80  2.00 2.00 2.00 2.00

50.0 — 0.60 060 0.70 0.80 0.80 0.95 120 1.25 1.30 1.40 1.50 1.70  2.00

100.0 _ 0.80 0.80 0.80 0.90 0.90 1,00 1.20 1.30 1.40 1.50 1.60 1.80  2.00
Ta6nuuya 7 — Monsi HEONPeAEIEHHOCTN pacyeTa CKOPOCTY PacrpoCcTpaHeHnst 3Byka W

Temneparypa. K

P
Mra 270 300 350 400 450 500 550 600 620 640 650 660 670 700
0.5 1.00 050 0.50 050 050 150 1,50 150 1.50 1.50 1,50 150 150  1.60
1.5 1.00 0.50 0.50 0.50 0.50 0.80 2.00 1.90 1.80 1.60 1.50 1.50 1,50 1.60
3.0 1.00 050 0.50 0.50 050 080 1.80 3.00 2.00 1.90 1.80 1,70 1,60 1.70
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OKOHuaHve Tabnuubl 7

p.
MMa
5.0
10.0
50.0

100.0

5.2 Pe3ynbTaTbl OLEHKN OCTOBEPHOCTU PACUYETHbIX AaHHbIX O KO3 (PULMEHTAX NepeHoca

270

1.20

1.30

300

0.50

0.60

0.60

400

0.50

0.60

0.80

450

0.50

0.60

0.80

500
0,70
0.70

0.80

Temneparypa, K

550

1.20
1,20
1,20

1.20

600 620
1.40 1.70
1.30 1,60
1.30 1.50
1.30 1.50

640
2,00
1.60

1.60

650
1.90
1.60

1,60

660
1.80
1.60

1,60

670

1.80

1.70

1.70

1.70

700

1.70

1.80

1.90

Mona HeonpegeneHHocTel pacyeTa KOadhdUUMEHTOB NepeHoca npeacTaBsieHbl B Tabnuuax B.8. B.9
(cm. [1]). B HacTosiwem cTaHgapTe — B Tabnuuax 8. 9. Ha gmnarpammax b.8. 6.9 (cm. [1]). npogemMoOHCTpU-
poBaHbl MOBEPXHOCTUN COCTOSIHUI MHTEPNONASALNOHHBLIX WU 3KCTPaNoONALMOHHbIX BO3MOXHOCTEN ypaBHeHW no
BA3KOCTU 1 TEMIONPOBOAHOCTU. AHaNn3 pe3ybTaToB OTK/IOHEHU 3KCNepuMeHTalbHbIX aHHbIX NOKa3biBaeT,
4TO BeposiTHaA HeonpejenieHHOCTb pacyeTa KoadduuMeHTa Tens0NpoBOAHOCTU xnopbeH3ona coctasBnser
3,0—5.0 %. HeonpeaeneHHOCTb 3KCNEPUMEHTaA/IbHOIO onpeaesieHUs BA3KOCTU cocTasnfaeTt 1,2 %.

Ta6nuya 8 — Monsi HeonpeAeneHHOCTM pacyeTa Ko3thpULMEHTA TEMTONPOBOAHOCTM A

P.
MMa
0.5
15
3.0
5.0
10,0
50.0

100.0

Ta6nuua 9— lMona HeonpeaeneHHOCTUN pacyeTa KoadhhuLmMeHTa ANHaAMUYECKON BSA3KOCTU p

P.
MMa
0,5
1.5
3.0
5.0
10.0
50.0

100.0

230

230

4.50

4.50

4.50

4.50

4.50

3.00

3.00

3.00

3.20

3.30

3.00

290

290

3.00

3.00

3.00

3.00

3.00

3.20

1.00

1.00

1.00

1.00

1.10

1.20

1.50

1.00

350
350
3.00
3.00
3.00
3,00
3.00

3.20

1.00
1.00
1,10
1.10
1,10
1.20
1.50

1,00

400
400
3.00
3.00
3,00
3,00
3.00

3,20

1.00
1.10
1.10
1.20
1.20
1.30
1,50

1,00

450

450

3.00
3.00
3.00
3.00
3.00

3.20

1.00
1.20
1.20
1,30
1.30
1,30
1.50

1.00

500

500

3.50

4.00

4.00

3.80

3.40

3.50

1.70

1.30

1.20

1.30

1.40

1.50

1.60

1.70

Temnepatypa, K

580
550
3.50
4.00
4.20
3.90
3.50

3,60

600 630
600 630
3.50 3.60
3.80 3.80
4.20 4.10
3.90 4.00
3.80 3.90
3.80 3.90

Temneparypa. K

1.60
1.80
1.50
1,40
1.40
1.50
1.60

1.60

1.50 1.50
1.70 1.60
1,90 2.00
1.60 1.70
1.50 1.60
1.60 1.60
1.60 1.70
1.50 1.50

640
640
3.70
3.90
4.00
4.00
4.00

4.00

1.50
1.70
2.00
1,80
1.70
1.70
1.70

1.50

650
650
3.80
3.90
4.00
4.00
4.00

4.00

1.50
1,70
1.90
1.80
1.70
1.70
1.80

1.50

660

660

3.90

3.90

4.00

1.50

1.70

1.80

1.70

1.70

1.80

1.90

1.50

680

680

4.00

4.00

4.30

4.40

1.50

1.60

1.70

1.70

1.80

1.90

2.00

1.50

700

700
4.00
4.00
4.10
4.20
4.50

4.80

1,50
1.50
1.60
1.70
1.80
1.90
2.00

1.50

OueHKM AOCTOBEPHOCTM pacyeTHbIX 3HaYeHN Ten1on3nyeckmx CBOMCTB XslopbeH30na Ha NTMHUK paB-
HOBECUS «KUAKOCTb — ras» npeactaBfieHbl B Tabnuue B.10 (cm. [1)). B HacToswem ctaHgapTe nNonas Heonpe-

AeNeHHOCTU pacyeTa Tennodun3nyeckmx CBOWCTB x/iop6eH30/1a Ha JIMHUN PaBHOBECUSA «KUAKOCTb — ras»
npueegeHbl B Tabnuuye 10.

8
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Ta6nuya 10— lMons HeonpeaeneHHOCTM pacyeTa TenI0M3NYECXMX CBOMCTB X/I0p6eH30/1a Ha IMHUM paBHOBECUSI
«KNOKOCTb — ras3»

r. p*. 6p> op*. 6Cp*. 7\ &n\ 71178 6V. BA". 6\ mn".
K “ % % % 4 % % % % % “ %
230 2.00 0.10 2.00 1.00 0.50 0.20 0,20 1.00 450  3.50 3.00 2.00

290 1.00 0.10 1.00 0.30 0.50 0.10 0.10 0.50 3.00 3.00 1.00 1.70
350 0.30 0.10 0.50 0.30 0.80 0.20 0,20 1.00 3,00 3.00 1.00 170
400 0.30 0.10 0.80 0.50 1.00 0.25 0.25 1,00 3.00 3.20 1.00 1.70
450 0.30 0.12 1.00 1.00 1.50 0.30 0.30 1.00 3,00 3.40 1.00 170
500 0.40 0.15 1.20 1.50 2.00 0.35 0.35 1.50 3.50 3.60 1.10 1.80
550 0.50 0.17 1.40 2.00 2.50 0.40 0.40 2.00 4.00 4.00 1.20 1.90
600 0.60 0.20 1.80 2.50 3.00 0.45 0.45 3.00 4.20 4.20 1.50 2.00
620 0.80 0.50 2.00 3.00 3.50 0.50 0,50 3.50 4.50 4.50 2.00 2.30
630 1.20 2.00 3,00 5.00 6.00 0.55 0.55 4.00 5.00 5.00 2.50 2.50
NToroeble 3HaYeHUA TEPMOANHAMUNYECKUX CBONCTB N KO3 ULMEHTOB NepeHoca X/10p6eH3o1a B 04HO-

a3HO 06/1aCTM U HA NIMHUWN HacblWeHUs npeacTaBsieHbl B [1], B Tabnuuax ctaHAapTHbIX CNPaBOYHbIX AaH-
HbiX B.3, B.4.
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Bubnunorpadus

[11 TrCCcCp 368 — 2020. Xnop6eHsorn. Tennoduranyeckne cBoONCTBa (NIOTHOCTb, TEM/IOBMKOCTb, SHTa/IbNUS, SHTPONUS,
CKOpOCTb 3BYKa, KO3(h(hMLMeHTbI TEN/IONPOBOAHOCTM N BA3KOCTY) B Anana3oHe TemnepaTypbl OT TPOWHOWM TOYKM A0
700 K npu gasnexusix go 100 Mfa. — M: ®ryrn «BHUMMC» 2020. — 61 c.
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YAK 547.216:536.7:006.354 OKC 07.030

KntoueBble cnoBa: rocyfapcTBeHHasi cucTema obecneyvyeHns eAUHCTBA M3MEPEHW, CTaH4apPTHbIE CNpaBouY-

Hble AaHHble, XUAKUA 1 ra3006pasHblii XNop6eH30/, TepMogMHaMMUYeckne CBOMCTBA, KOIPPULNEHTbI ANHA-
MMWYECKOW BA3KOCTU M TEMIONPOBOLHOCTMN

1n
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