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1 PASPABOTAH [NaBHbIM Hay4HbIM MeTPOJIOrMYeCcKMM LLeHTPOM «CTaHAapTHble CrpaBoYHble AaHHble
0 (hM3nyecknx KOHCTaHTax u CBONCTBax BewecTs U matepunanos» (FTHML, «CCL»)

2 BHECEH TexHuyeckum kommuteToMm no ctaHgaptnsaumm TK 180 «CTtaHAapTHble CnpaBoYyHble faHHble
0 (hM3NYeCcKnx KOHCTaHTax 1 CBONCTBaX BELLECTB U MaTepmanioB»

3 YTBEPX/EH W BBEJIEH B JIEVICTBVE [Mpukasom ®efepanbHOro areHTCTBa No TEXHUYECKOMY pe-
FyNMPOBaHMIo 1 MeTponiorumn oT 29 anpens 2020 r. N9182-cT

4 BBEJEH BINEPBbIE

MpaBuna NpYMeHeHs HacTOoALEro cTaHjapTa YyCTaHOB/EHbl B CTaTbe 26 ®efepasibHOro 3akoHa
0T 29 uoHs 2015 r. Ne 162-#3 «O cTaHgapTwusauun B Poccuiickoii ®efepaunmn». MiHdopmaumsa 06 uns-
MEHEHMAX K HacToALeMy CTaHAapTy nybankyeTca B oxeroaltOm (Mo cocTOAHUI0 Ha 1sSHBaps TekyLero
rofa) MHhopMauMoHHOM yKasaTene «HauvoHanbHble CTaHAapThi», a oUUMasbI<bIi TEKCT U3MEeHEeHWi
M MOnNpaBoK — B eXeMeCAYHOM MHOpMaUNOHHOM ykasaTene «HaunoHanbHble cTaHgapThi». B cnyvae
nepecmMoTpa (3amMeHbl) UM OTMEHbl HACTOALWEro cTaHgapTa CooTBeTCTBYyLee yBefoM/eHe byaeT
ony6/MKoBaHO B GnmKaliliem BbIMyCKe eXeMeCAYHOro WHOPMaLMOHHOro ykasaTens «HauuoHabHble
cTaHgapTbi». CooTBeTCTBYWAasa nHpopmauns, ysefjoMneHne 1 TEKCTbl pasMeLllalnTCcsa Takke B UH-
dhopMaLMoHHO cucTeme obLLero nonb3oBaHna — Ha ouumanbHoM caliTe degepanbHOroO areHTCcTBa Mo
TEexXHNYeCKOMY PerysmpoBaHuio 1 MeTponoruy B ceTun NHTepHeT (www.gost.ru)

© CraHgapTuHdopM. odpopmieHue. 2020

HacToAwwmit ctaHaapT He MOXeT GblTb MOSIHOCTBIO MIM YaCTUYHO BOCMPOW3BEAEH, TMPAXUPOBAH U pac-
NPOCTPaHEH B KAUeCTBe OULMANLHOMO N3aaHus 6es paspelleHust defepanbHOro areHTCTBa No TeXHNYecko-
My perynupoBaHuio u MeTposiornm
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HALUWMWOHANBbHbBIWKN CTAHOAPT POCCUWNCKOW OEJLEPALUNWU

[ocypapcTBeHHasa cucrtema obecneyeHus OoAuHCTBa VISMepeHVIf/‘I

CTAHOAPTHBIE CMIPABOYHbIE JAHHbIE.
BEH30/ XWUAKNA 1 TA30O0BPA3HbIN

TepMoguHamuyeckne CBONCTBa, KOIPPULUNEHTbI AUHAMUYECKON BA3KOCTU 1 TENJIONPOBOAHOCTH
npu temnepartypax ot 280 K go 725 K n gaBnexHusax go 100 Mfa

State system for ensuring the uniformity of measurements. Standard reference data. Liquid and gaseous benzene.
Thermodynamic properties, dynamic viscosity and thermal conductivity at temperatures from 280 K to 725 K
and pressures up to 100 MPa

[ata BBegeHns — 2021—02—01

1 06nactb NpMMeHeHUS

HacTosAwwmii cTaHgapT pacnpocTpaHAeTCcs Ha XUAKui 1 ra3o06pasHblii 6eH301 1 ycTaHaBIMBAET METO-
[lbl pacyeTHOro onpejeneHns 3Ha4yeHWn CTaHAaPTHbLIX CNPABOYHbLIX AaHHbIX MO MIOTHOCTU P, 3HTanbNuUKM h,
3SHTPONUM S, N306apHOIF TENOEMKOCTMU CP. U3OXOPHOW TEMMOEMKOCTH Cy, CKOPOCTU 3BYKa W, KoadhduumneHTa
AVHaMNYecKoi BA3KOCTU p U KoadhduumeHTa Ten0NpoBoAHOCTU X Kak B 0gHOMa3HbIx obnactax (ras, xua-
KOCTb W ¢hniioma), Tak U Ha NMHUK (ha30BOro Nepexoa ras — XMAKOCTb (IMHUM HacbIWEHUS), a Takke 3Have-
HUIA [AaBNEHUA Ha IMHUW HACbILLEHUS PS.

2 HopmaTtuBHbIE CCbl1KN

B HacToseM cTaHAapTe UCMOMb30BaHbl HOPMATUBHbBIE CCbIJIKU Ha crieaylolme ctaHaapTbl:

FOCT 8.566 MocynapcTBeHHasA cuctema obecneyeHns eMHCTBa U3MepeHnidi. MexrocyaapcTBeHHas cu-
cTemMa AaHHbIX 0 hn3nyecKnx KOHCTaHTax M CBOWCTBaxX BeLeCcTB U MaTepmasioB. OCHOBHbIE MOIOXEHNA

FOCT P 8.614 lNocygapcTBeHHas cuctema obecrneveHns eanHCTBa 3MepeHunii. [ocygapcTBEHHAs ClyX-
6a cTaHAapTHbIX CNPaBOYHbIX faHHbIX. OCHOBHbIE MOMTOXEHNSA

MpumMmeyvyaHue — lNpy NOMb30BAHNN HACTOSLLMM CTAHAAPTOM Lie/Iec006pa3HO NPOBEPUTH AeliCTBIE CChINOYHbIX
CTaHAapTOB B MHKDOPMALMOHHOMN cucTeme 06LLero nosib3oBaHusi — Ha ogMuManbHOM caiiTe defiepasibHOro areHTcTBa no
TEXHUYECKOMY PErY/IMPOBAHMI0 U METPOIOTUN B CETU VIHTEPHET MW NO €XXErofHOMY MH(OPMAaLMOHHOMY yKasaTento «Ha-
LiMOHabHble CTaHAapPTbI», KOTOPbI ONYy6MKOBAH MO COCTOSIHWIO HA 1 iHBaps TeKyLLero roga, 1 no BbiMyckam exemecsy-
HOro MHHOPMALMOHHOTO yKkasaTens «HaumoHanbHble CTaHAapPTLI» 3a TeKyLmnii rog. ECnu 3amMeHeH CCbIoYHbIN CTaHgapT,
Ha KOTOpbI faHa HeJaTUPOBaHHAs CCblKa, TO PEKOMEHAYeTCsi UCMO/b30BaTh AeCTBYIOLLYI0 BEPCUI0 3TOTO CTaHAapTa
C YyY4eTOM BCEX BHECEHHbIX B [JaHHYl0 BEPCUI0 M3MEHeHUA. ECnn 3aMeHeH CCbINIoYHbIN CTaHAapT, Ha KoTopblii faHa gaTu-
poBaHHas CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUI0 3TOMO CTaHAApTa C yKa3aHHbIM Bbille F040M YTBEPXAEHMUS
(NpuHATKS). Ecnu nocne yTBepXAeHNUs HACTOSILLEero cTaHAapTa B CCbIIOYHbIN CTAHAAPT, HA KOTOPLI faHa faTupoBaHHas
CCbl/IKa, BHECEHO N3MEHEHMe, 3aTparMsaioLLee nosoXeHue, Ha KOTOPOe AiaHa CChi/ka, TO 3TO NOJI0KEHUe pekoMeHayeTcs
npUMeHATL 6€3 yueTa aHHOTO U3MEHEHUs. EC/M CChbINIOYHbIA CTaHAAPT OTMEeHeH 6e3 3aMeHbl, TO NOJI0XEHWE, B KOTOPOM
[ilaHa cCblfika Ha Hero, peKoMeHAyeTCs NPUMEHATb B YACTU, He 3aTparnBaloLieii 3Ty CCbifKy.

3 O6bwune nonoxeHus

CTtaHfgapTHble crnipaBoyHble 3HaveHus (TOCT P 8.614. TOCT 8.566) p. h, s. cp, Cy. W 1 ps paccuvTaHbl
no eAMHOMY A/151 XXWUAKOW 1 ra3oBoil ha3 pyHAaMeHTa/IbHOMY ypaBHEHUIO cocToAHNSA (PYC) — 3aBMCMMOCTH
cB060AHOW aHeprun (PyHKUMM Menbmronbua) POT NAOTHOCTU p U TemnepaTypbl T

mA-AAT (¢, T)ATO0((O.T)+1,(w,T), (1)

M3paHue oduymansHoe
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roe f. fQn fr— 6e3pa3mepHble nonHas cBO60AHaA aHEpPrus, naeanbHo-rasoBas v HeugeasnbHas CocTaBA0-
e cBO6OAHON 3HEPrMN, COOTBETCTBEHHO;
a) — OTHOCWTesibHasa NI0THOCTb, 0 = p/p”
T— OTHOCUTENbHaA Temnepatypa, T = 77Tk
3HaveHus NI0THOCTK p,p U TemnepaTypbl [kp 6eH301a B KPUTUYECKON ToUKe npuBeAeHsbl B Tabnuue A.l

npunoxexus A.
YpaBHeHue ANs naeanbHO-ra3oBoi CoCTaB/sAoLL e CBOGOAHOW 3HEPrMn NMeeT cneayowmnii Bug,

f0 —n(co) #oc, +u2t 1+a3h|Y D)y £a,1n"1-exp(-5,7 l] )

KoadhdmumeHnTol {«J un napameTpsl {5,} ypaBHeHus (2) npueefeHsl B Tabnuue A.3 npuioxeHus A.
YpaBHeHue N5 HenfeanbHOWN cocTaBnsowe CBO60AHOV SHEPrK UMEeT creayoLnii Bug,

fr - £EbN1> (3)
/-1
roe
wrx * exp"g;@,J\], j n 30,
¢ ._ (4)
wrt "expl[-ay{|»-£y)2-p,(T ' -y,)2], j* 31

B chopmynax (3) n (4) b, — KoahprLMEHTbI ypaBHEHUA COCTOAHUSA, 3HAYEHUS KOTOPbIX BMECTE C Mnoka-
3arenamu ctenenen ry. t. v napametpamm  af. p,. e, * npusBegeHsl B Tabnuue A.2 NpunoxeHns A.

MnoTHOCTL to B ofHOhasHbIX 061acTAX Npu 3afaHHbIX 3HAYEHUAX faBeHns p u Temnepatypbl T onpe-
[ensoT U3 pelleHns cneayoLlero ypaBHeHus

i o IC=<«(1+W 5)
roe it=p'p,p:
N oV w
3HaueHus faBneHns prp u hakTopa CXXMMaemMoCcTh Z<p B KPUTUYECKON TOUKe, a Takke ra3oBOil NOCTOSH-
Holl R 6eH30na npuBefeHbl B Tabnmue A.1l npunoxeHus A.
MNOTHOCTY ra3oBoVi CO" U XUAKOW CO' ha3 Ha NMHUM HacbILLeHUs Npu 3afaHHoin TemnepaType Tonpege-
NAT 13 yCNoBuit (ha3oBOro paBHOBECUS B pe3y/ibTaTe peLleHns cnegyloLleil cucTemMbl ypaBHEHWIA:

it(t.io")-qa(t,co") - Q
or ~Q, (6)
rae I(r,0>) — 6e3pasMepHas HeufeanbHas cocTaBsiowWas 1306apHO-N30TEPMUUECKOrO noTeHumana (no-
TeHumana Mmbbea)
4>r- fr* Ao [n(* ) (?)
[laBneHve Ha NMHUM HacblWeHns p. onpeaenstoT no popmyne (5) ansa o).

SHTaNbNWs, 3HTPONUS, U306apHas 1 N30XOPHAs TEM/I0EMKOCTM U CKOPOCTb 3BYKa Kak B 0fHOA3HbIX 06-
nactsix (ans T 1 co), Tak U HA IMHWW HacblweHus (4ns T. oo unu . co’) BBIYMCASAIOT Mo credyowmm hopMynam:

h- hQe AjRT; )

s =s0+ RAg; (9)
Cp=Cy+ W N-A221\+A ), (10)
CV= CVO+AR- 1

w= [103f?7cp(1 +A,ycM0,6, (12)

raoe J10. sO, C\D— SHTas1bNnA, IHTPONUA U N30XOPHaA TeENJI0OEMKOCTb B naeasibHO-rasoBoOM COCTOAHUN.

TepMoMHaMUYeckMe CBOMCTBA B UAEa/IbHO-Ta30BOM COCTOSIHUM ONpeaenstoT no hopmynam, nosyyeH-
HeiM 13 /Q(T, 00) ¢ npuBneYerHnem TabanUHbIX gaHHbIX (cM. [1]).

2
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6
CO- A «3 *i : (13)
1-4
6
hO-RT 1tft3 mx204 Xa.E.D, T—p : (24)
i.4 HT
B |
“ g9 a3(l-In0)-ale a,[E;0, -In(1-E;)J ¢asq 1R -Ine>>. (15)
1-4
rnres * 1L
E(n O. — dyHKumm oT 0, umetowwme cneayownii Bua:
E, = exp(-5;0). D, =5,0/(1 - E). (16)

KoachhuumenTol {a,} B dpopmynax (13) — (15) n napameTpsbl {6,} B hopmyne (16). a Takke 3HavyeHus
3HTaNbNUK ,U,ﬂOI/I 3HTpONUU ASOI‘IpVIBe,qubI B Tabnuue A.3 npunoxenusa A. 3HavyeHus ShQu ASO,qO6aBI'IEHbI
B Bbipaxenua ana h0 u sOana yao6cTea cpasHeHUs ¢ TabAnUHBIMU faHHbIMU (cM. (1)).

Komnnekcsl AO— A 5B chopmynax (5) — (12) onpefensioT No crefyowymM COOTHOLWEHUAM, NOTyYEHHbIM
13 ypaBHeHus (3) ans f{ ¢ ncnonb3oBaHMeM U3BECTHbIX AN EPEHLMANBHBIX YPABHEHWI TEPMOANHAMUKM

14

A> - X 6491 a7)
/-1
Aj Xbn [x.(x;+1),u/l: (18)
A - X» ®LO*NY, n); 19
/“1
(20
/-1
N4— X Vy [Vy +1J: 21
A - -£6,a 1>/(y/ 41)4Q/J - (22)
ry fpyly(0d ./5 10
* (23)
y-2ay0)(a)-£y) ,/£11
9% .15 10
(24)

-2a;0)(2<o0-e;) ,/£ 11

fy ./S10

V I (25)

2Pyt ‘(t 1- Yy)-fy . /ili:

0 ./5 10

(26)
-2P;t 1(2t *- Yy) »/211.
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CTtaHpapTHble CNpaBOYHbIe 3HAYEHNS KO3hmUMeHTa AMHAMMYECKOn BA3KOCTM 6eH30na paccuutbiBa-
10T No cnegyowemy ypasHeHuo (cm. [1]):

p-Vo-(1 +8y Py) rAp(o>.7), @7)

rae u0. Bum [l — COOTBETCTBEHHO, KOI(ULNEHT ANHAMUYECKON BS3KOCTY B COCTOSIHUMN PA3PEXEHHONO rasa,
BTOPOI BSI3KOCTHbI/ BUPUASbHBIA KOI(I(ULMEHT 1 cocTaBnsoLas KoadhguLumeHTa guHa-
MWYECKOW BSI3KOCTW, OTpaxatlas MOBEfEHNE BSI3KOCTU MNPU  BbICOKMX MIOTHOCTAX;

pu -P W .

CocTasnsiolyye p B (27) onpefensioT no cefyoLmnM ypaBHeHUAM:

0.021357 IJm T

N 28

Mo 02 12(T) (28)

&{Tr)- exp 13,(1n7-ry (29)
/-0

B ypaBHeHusx (28.29) oTHocuTenbHas Temnepatypa Tr= T1(e/k): napameTp d k npuBeaeH B Tabnmue A.l
npunoxenunsa A. a koapduuneHnTol {a} ypasHeHus (29) npueeaeHsbl B Tabauue A.4 npunoxeHus A.

B~ 0.602213703- 1b,I, 929 gprr 2 4b,Tr °° (30)
r-o
MapameTp o npusefeH B Tabnuue A.1 npunoxenuns A; koadduumeHTsl {b) ypasHeHus (30) npuseneHsbl
B Tabnuue A.5 npunoxexus A.

MoK tM a2V '2). DOR 4 0.0) c50 4 & (31)

c2-c3t* C7 « Caw2

KoadhdpuumeHnTsl {c;} ypaBHeHus (31) npeactaBneHsbl B Tabnuue A.6.
CTaHAapTHble cnpaBoYHble 3HaYeHus KoadduumeHTa TenaonpoBoAHOCTM GeH301a pacCcuUnTbiBalOT Mo
cnepytowiemy ypasHeHuto (cm. [1)).

K=Xo + A4 IXY, (32)

rae a0. JA A \ p— coOTBETCTBEHHO, KO3(PPULMEHT TENNONPOBOAHOCTU B COCTOSAHUN pa3pexeHHoro rasa, us-
6bITOYHAA MO OTHOLEHWIO K a0 cocTasrsLasa KoaduueHTa Ten1onpoBoOLHOCTM N aHOMasTb-
Has cocTaBnawLWwas KoauureHTa Ten10npoBogHOCTN B OKOSIOKPUTUYECKON 061acTu.

1**1

r(;l 33)
I* J o4
1-4 )
na- or.7 )-a>* (34)
(-1
0.4/ £0;
Ypi pcpkBROT (Q - f2Q) ) (35)
6n(T.0>) ’ ’

X (t.0))-X(tfof.o>)7rar 1
r

=W (37)

36)



FOCT P 8.989—2020

arctg(£/gD) r— (4140) | (38)

K ) cp
1- exp 1 (39)
X(1.09)=—— MEec__ (40)

T(MA,(T,<0)]'

3HaueHus koaduunenTos {a,} u {b,}, {ii2,} ypaBHeHuit (33. 34) npuseseHbl B Tabnuue A.7 1 A.8 npu-
noxeHuns A. YHuBepcasbHble TeopeTnyeckn 060CHOBaHHbIe NOCTOsIHHbIe KB = 1,380658 10“2; RQ = 1.02;
v - 0,63; 7= 1.239. 3HayeHns NoOArOHOYHLIX NapameTpos Ans 6eHsona I, gD, Tref npuseaeHsl B Tabnu-
ue A.1 npunoxeHusi A. B BbipaxeHusx (35), (38) — (40) Ten0eMKOCTM Cp. CV U pacyeTHbI KoMMekc A,
onpegensiotcst no cpopmynam (10) — (11) n (18), cooTBeTCTBEHHO: KOIMDULMEHT AUHAMUYECKOI BA3KOCTU
p(t,n>) onpegensietca no chopmynam (28) — (31).

PaccuntaHHble cTaHAapTHble CrpaBOYHble AaHHble KOHTPOJIbHbLIX 3HAYEHU TepMOoAMHAMUYECKUX U
nepeHocHbIX (p. ?.) CBONCTB GeH3ona npusedeHbl B Tabnuuax b.2 (nnHusa HackliweHuns) n B.1 (ogHodhasHble
obnactn).

4 PacluupeHHble HEONMPEAENEeHHOCTN pacyYeTHbIX 3HaUYeHUl cTaH4apTHBIX
CNpaBOYHbIX faHHbIX MO cBoOlicTBAM 6GeH3ona

PacluvpeHHble HEONPEeAENEHHOCTU C AOBEPUTENbHON BEPOATHOCTbIO 95 % pacyeTHbIX 3HaYeHui Tep-
MOAMHaMUYEeCKNX CBOMCTB: NAOTHOCTM 5p = [Jp/p, ckopocTu 3Byka 6w = Aw/w. M30X0pHOi 6¢" = AcjcVv 1 n3o-
6apHoin 5¢cp = ACP/Cp TennoemKocTel, a Takke faBNeHUs HacbIWweHns 6ps=Apjp, onpeaenstoTcs B COOTBET-
CTBUN C oUeHKaMu, npusegeHHbIMu B (1),

[ina okonokpuTUUEeCKoli 061acTv asTopkl pa6oTsl (cM. (1)) BMecTo €p npueoaaT 3HaueHns & = apip = 0.2 %,
Nno3ToMy 3HaYeHUs 5p onpeaensitoT B COOTBETCTBMMU C TeOpuein nepeHoca owmnbok no dopmyne

Y W 0z A

PacluvpeHHble HeonpeAeIeHHOCTW pacyeTHbIX 3HAUEHWI aHTanbnumM Ah 1 aHTponumn 6s = as/s onpege-
NA0T B COOTBETCTBUM C Teopueii nepeHoca oWwmnGoK Yepes 3HaueHne 6p no ciaeayomM BblpaxeHUsaM:

[)<- 0.1* RT\ :;(A’ (06p/100, kx/xr; (42)
(o]
0s " 40.01 Sy(T) #fi n)e |‘/J| * %. (43)

B chopmynax (42) — (43) A3 1 An— pacueTHble komnnekchl (20) — (21). s((t) paccuntbiatoT no cop-
myne (15), Ho 6e3 yueTa In(o>).

PaclumpeHHble HeonpeAeieHHOCTH C A0BEPUTENIbHON BEPOATHOCTLIO 95 % pacyeTHbIX 3HaYeHn Koad-
hmumeHTa gnHaMuyeckol BaskocTu 6p = [p/p u koadpuumeHTa TennonpoBogHocTn 5X = AX/X onpefensioT B
COOTBETCTBUM C OL,eHKaMmu, npuseaeHHbIMM B [1].

PaclumpeHHble HeonpeAeneHHOCT pacyeTHbIX 3HAYeHU cTaH4apTHbIX CNPAaBOYHbIX AaHHbIX 6eH3ona
npepctasnensl B Tabnuuax 10 n 11 (cm. [1]), rae ana Bcex Tennodmsuuecknx cBOCTB, KpOMe 3HTaNbLNUU,
npuBeAeHbl OTHOCUTE/NbHbIE BEJIMYMHBLI HeonpeaeneHHoCcTel A = 100 OA/A. %. OnA aHTanbnuu npueefeHa
abcostoTHas BennumHa Ah, KIK/Kr.
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MpunoxeHne A
(o6sA3aTenbHoe)

OCHOBHble husnyeckne napameTpbl U KOIPDPULNEHTbI YpaBHEHNI ANA onpefesieHns 3HaYeHui
CTaHAapTHbIX CIPaBOYHbIX AaHHbIX NO cBOlicTBamM 6eH3ona

Ta6nuya Al — OCHOBHble om3nyeckue napameTpbl 6eH3ona

MonsapHasa macca M. Kr/kmonb 78.1118
lasosas noctosiHHas R. *[x/(krK) 0.1064432
MapameTpbl B TPOIiHOW Touke:
Aasnexvie pt . MMa 0,004785
Temnepatypa Tr K 278.674
MapameTpbl B KPUTUHECKON TOUKe:
pasnexve p,p, MMa 4.894
Temnepatypa . K 562.02
NAOTHOCTb P, . Kr/M3 304.792

akTop CKMMaemMocTn zm

MapameTpbl AN pacyeTa p:

0.268405066

0, HM 0.540
dk, K 412.0
MapameTpbl 4ns pacueta OXd:
HM 0.216
r 0.0569
A0 HM 0.620
W K 843,0

Ta6nuua A2 — KoapduumeHTbl, nokasaTenu cTeneHeil n napaMmeTpbl ypaBHeHUs Ans
®YC 6eH30na [cm. ypaBHeHuns (3) u (4)]

HengeanbHoli cocTaBnstoLLel

) v 5 9 1 “ b ’
1 0.3513062 10-1 4 1.0 0 0 - - — -

2 0.2229707-101 1 0.3 0 0 — - — —

3 —0.3100459'101 1 0.744 0 0 — - _ _

4 -0.5763224 2 1174 0 0 — — — —

5 0.2504179 3 0.68 0 0 — — — —

6 -0.7049091 1 25 -1 2 — — — —
7 -0.1393433 3 3.67 -1 2 — — — —
8 0.8319673 2 1.26 -1 1 — — — —
9 -0.3310741 2 2.6 -1 2 — — — —
10 -0.2793578-10'1 7 0.95 -1 1 — - - -

n 0.7087408 1 10 -1 1.032 1.867 0.7289 1.118
12 -0.3723906 1 247 -1 1.423 1.766 0.9074 0.6392
13 -0,6267414 10- 3 3.35 -1 1071 1.824 0.7655 0.6536
14 -0.8629500 3 0.75 -1 14.35 297.5 0.8711 1164
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Ta6nunya A3 — KoahdnuyneHtsl ypaBHeHuit (2) n (13) — (16) ana TepMoANHaAMUNYECKNX
CBOICTB 6eH30/Ma B NaeanbHO-ra30BOM COCTOAHWM, aHTanbnusa /10 n aHTponusa &sQ

/ “ *
1 -0.6740687105 0
2 2.5560186958 0
3 2.94645 0
4 7,36374 7.323583
5 18.649 2.688516
6 4.01834 1.1209566

[/lo = 134.219 kOx/xr.
As0 = 2.52238 k[x/(kr-K)

Tabnuua A4 — KoachbduuneHTsl «, ypaBHeHuns (29) ans g0 6eHsona

“i
0.234018
-0.476136
0.0
-0.015269

W N = O

Tab6nunuyaA5— KoapduumeHntol ypaBHeHus (30) ana 61 6eH30na

-~

-19.572881
219.73999
-1015.3226
2471.01251
-3375.1717
2491.6597
-787,26086
14.085455
-0.34664158

0 N o g M W N R, O

Tab6nuuya A.6 — KoachduuymeHTsl {c,} ypaBHeHuns (31) gns Op 6eH3ona

el
-9.98945
86.06260
2.74872

1.11130
-1.0
-134.1330
-352.473
6.60989
88.4174

® N o g d W N - O
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Tab6nuua A.7— KoathduuneHTsl 3 ypaBHenus (33) ana  6eH3ona

. a,
101.404
-521.440
868.266
1.0
9.714
1.467

o A W N R

Ta6nuya A.8— KoadhdpuuneHTsl 6, ypaBHeHus (34) gns A), 6eHzona

y-1 1-2
1 2.82489 101 -1,19268 101
2 -7.73415-101 8.33389 101
3 7.14001 -8.9817610 1
4 -2.3679810 1 3.63025t0 1
5 3.00875 -4.90052
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Mpunoxexne b
(o6a3aTenbHoe)

Ta6nuubl KOHTPOMbHbLIX CTAHAAPTHBLIX 3HaYeHUli Tennoduanyecknx cBoiicTs 6eH3ona
Ha KpMBOIi HacbIWeHNA

Ta6nunua b1l — O60o3Ha4YeHNs 1 pa3MepHOCTU Tennodn3n4ecknx CBOWCTB N UX HeonpeAeneHHocTel, npeAcTaBneH-
HbiX B Tabnuuax 6.2 n B.1 npunoxennii 6. B

HavmeHoBaHve O60o3HaueHve Pa3mepHocTb

Temnepatypa T K
[faBnexune P MnNa
[laBneHve HacbileHns p* MnNa
MnoTHoCTL p Kr/m3
OHTanbnus h KIDK/KT
SHTponuA S KO/ (kr-K)
V30xopHasa TenioemKoCTb c. KO/ (Kr-K)
M3o06apHas Tenn10eMKocTb & KO/ (kr-K)
CKopoCTb 3BYyKa W m/c
KoathdhuumeHT guHammnyeckoin BA3KOCTH " MkJ/lac
KoadhhuuneHT TennonpoBoAHOCTH X MBT/(M K)
OTHOCUTEeNbHAas HeonpeaeieHHOCTb Ten10n3nyecknx CBOMNCTB, UCKIoHas 6A %
3HTaNbLNNI
A6CON0THAA HeonpeaeneHHOCTb aHTaNbNNK [h KOPK/KT

MpumeuvuaHune — B Tabnuuye b.2. rge npefctaBfieHbl cTaHjapTHble CNpaBOYHble 3HaUYeHUa Tennodusnye-

ckux cBolicTB (A) 6eH30/Ma Ha KpWBOI HacblWeHUsi, 0603HaYeHnst A' 1 A" eCcTb CBOWCTBA HACbILLEHHOW XUAKOCTU 1
HacCbILLEHHOro napa, CooTBeTCTBEHHO.

Tabnmnu ua b.2 — KOHTpO/’IbeIe CTaHfapTHbIe 3HavYyeHusa Tennod)msmqecxmx CBOIICTB 6eH30/1a Ha KpI/IBOI‘/II HacblweHna

Pa pr p h T 5 sv v
' «P, 8p- 3p’ an an ss' Sc; 6c/
280.00 0.51392-10-2  892.70 0.17305 3.0 449.8 2.1075 3.7031 1.165 0.864
0,10 0,10 1.00 1.0 0.1 0.09 0.04 1.0 1.0
300.00 0.13818 10'1  871.47 0.43610 37.3 469.6 2.2258 3,6665 1,216 0.947
0,10 0,10 1.00 0.8 0.1 0.08 0.04 1.0 1.0
350.00 0.9167210'1 817.03 0,25411-t01 128,1 524.1 2.5050 3.6366 1.359 1.160
0,10 0,10 1.00 05 0.1 0.06 0.04 1.0 1.0
400.00 0.35255 758.65 0.9018910 1 227.4 584.1 2.7690 3.6609 1.508 1.374
0,20 0.20 1.00 0.5 0.2 0.07 0.04 1.0 1.0
450.00 0.97145 692.71  0.24297 102 336,5 646,2 3.0237 3,7121 1.655 1.583
0.20 0,20 1.00 0.1 0.4 0.06 0.04 1.0 1.0
500.00 0.21650 101 610.46 0.57605102 458.2 704.4 3.2762 3.7685 1.799 1.788
0.20 0.20 1.00 0.3 0.6 0.04 0.05 1.0 1.0
560.00 0.47838 101 386,25 0.22476 103 653.3 715.5 3.6328 3.7439 2.119 2.196
0.20 0.20 1.00 0.3 1.3 0.02 0.07 1.0 1.0
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OkoHuaHue Tabnuubl 6.2

cp cp W w* n n X X
' 6en op AW Sw- *[ 5up SX- fix*
280.00 1,691 0.972 1391.9 182.5 795.3 7,11 147.5 9.22
1,0 1.0 0.50 0.50 1.8 0.2 4.4 4.0
300,00 1,740 1.057 1292.1 187.3 586.4 7.60 140.5 10.70
1.0 1.0 0.50 0.50 1.8 0.2 4.4 4.0
350,00 1,894 1.284 1061.8 196.5 329.9 8.79 124.5 15.06
1.0 1.0 0.50 0.50 1.8 0.2 4.4 4.0
400,00 2,075 1.532 852.2 199.2 209.9 9.95 109.7 20.26
1.0 1.0 0,50 0.50 2.7 0.2 4.3 4.0
450.00 2.293 1.822 651.1 192.6 140.3 11.14 95.2 26.46
1.0 1.0 0.50 0.50 2.7 0.2 4.3 4.0
500.00 2.645 2.285 441.3 171,6 93.6 12,58 80.8 34.84
1.0 1.0 0.50 0.50 2.7 0.3 4.3 4.0
560,00 19.278 29.215 116.0 109,2 40.5 22.87 79.9 84.69
1.0 1.0 0.50 0.50 5.0 0.4 4.2 4.1

10
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Mpunoxexne B
(o6a3aTenbHoe)

Tabnuubl KOHTPObHbLIX CTAHAAPTHBIX 3HAYEeHU Tennodunanyecknx ceoiicTs 6eH3ona
B 0 HOha3Ho obnactu

Ta6nuya B.1— KOHTPONbHbIE CTAHAAPTHbIE 3HAYEHUS TennoU3nNYEcKnX CBOWCTB GeH30Na B 0AHO(Aa3HON 061acTm

P P h s e 4 u x
ap Ah Se K Aw iip A).
T-280.0K
0.1 892.77 31 2.1074 1.166 1.601 1392.4 796.03 147.57
0.10 1.0 0.09 1.0 1.0 0.50 1.8 4.4
1.0 893,44 3.8 2.1062 1.166 1.690 1396.6 802,76 147.89
0.10 1,0 0.09 10 1.0 0.50 1.8 44
4.0 895.65 6.0 2.1022 1.168 1.687 1410.5 825.45 148.94
0.10 1.0 0.09 1.0 1.0 0.50 1.8 4.4
T=300.0 K
01 871.54 37.4 2,2256 1.216 1,740 1292.5 586.83 140.52
0.10 0.8 0.08 1.0 1.0 0.50 18 4.4
5.0 875.65 410 2.2189 1.219 1.734 1317.7 612.72 142.39
0.10 0.9 0.08 1.0 1.0 0.50 1.8 4.4
50.0 906.95 75.4 2.1654 1.245 1.704 1510.3 877.41 157.27
0.10 13 0.09 1.0 1.0 0.50 1.8 4.4
70.0 918.34 91.2 2.1452 1.256 1.698 1580.9 1016.98 162.95
0.10 15 0.09 1.0 1.0 0.50 18 4.4
T =400.0 K
01 2.4011 592.7 3.8105 1.352 1.470 210.4 10.06 19.81
0.10 0.1 0.01 1.0 1.0 0.50 0,2 4.0
5.0 766.99 229.6 2.7593 1510 2.053 893.3 221.34 112.70
0.10 0.3 0.05 1.0 1.0 0.50 2.7 43
50.0 822.30 258.6 2.6907 1,531 1.968 11718 320.58 134.40
0.14 1.0 0.07 1.0 1.0 0.50 2.7 4.4
100.0 861.23 296.7 2.6377 1.554 1.942 1377.2 427,39 151.43
0.18 2.0 0.10 1.0 1.0 0.50 2.9 4.4
T=500.0 K
01 1.8985 756.5 4.1745 1.682 1,794 235.8 12.56 30.17
0.10 0.1 0.01 1.0 1.0 0.50 0.2 4,0
5.0 628.64 455.6 3.2617 1.794 2,519 503.9 101.58 84.83
0.10 0.2 0.03 1.0 1.0 0.50 2.7 43
50.0 739.95 468.6 3,1583 1.802 2.227 928.6 175.22 117.94
0,14 0.5 0.05 1.0 1.0 0.50 2.7 43
100.0 795.13 503.5 3.0980 1.824 2.187 1169.0 237.38 139.20
0,18 13 0.06 1.0 1.0 0.50 2.9 4.3

1n
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OkoHuaHue Tabnuubl B. 1

p S n s » w H \
Tlp Ah 5s K 6w 5m 5X
T =600.0k
0.1 1.5746 949.3 4.5254 1,945 2.054 258,3 15.03 41.05
0.10 0.1 0,01 1.0 1.0 0.50 0.2 4.0
5.0 122.02 864.7 4.0004 2.054 2.775 176.3 17.54 51,29
0,10 0.2 0.01 1,0 1.0 0.50 0.4 4.1
50.0 659.23 702.6 3.5843 2.033 2.445 753.2 112.80 106.44
0.14 0.3 0.03 1.0 1.0 0,50 2.6 4.3
100.0 734.19 732.8 3.5155 2.052 2.393 1022.3 156.70 131.08
0,18 0.9 0.05 1,0 1.0 0.50 5.0 4.3
T=675.0K
0.1 1.3970 1109.6 4.7769 2.107 2.215 273.8 16.88 49.28
0.0 0.1 0.01 1.0 1.0 0.50 0.2 4.0
5.0 86.822 1055.3 4.3002 2.154 2.459 228.1 18.29 55.14
O.l0 0.2 0.01 1.0 1.0 0.50 0.4 4.0
50.0 600.72 891.2 3.8802 2.181 2.579 658.7 87.54 101.64
0.14 0.2 0.03 1.0 1.0 0.50 2.6 4.3
100.0 691.80 917.2 3.8050 2,197 2.522 941,1 122.97 127.26
0.18 0.7 0.04 1.0 1.0 0,50 5.0 4.3
T=725.0K
0.1 1.2996 1222.8 4.9386 2.202 2.310 283.7 54.75
O.1o0 0.1 0.01 1.0 1.0 0.50 4.0
5.0 75.703 1178.4 4.4760 2.233 2471 250.2 59.57
Oo.10 0.1 0.01 1.0 1.0 0.50 4.0
50.0 563,46 1022.0 4.0672 2.268 2.654 611.3 100.41
0.14 0.1 0.02 1.0 10 0.50 4.2
100.0 665,14 1045.2 3.9879 2,283 2.597 897.6 125.76
0.18 0.7 0.04 1.0 1.0 0.50 4.3

12
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Buénuorpadgusn

[1] FCCCA 370—2020. BeH3on XnAKWA 1 ra3oobpasHblii. TepmMmoguHamuyeckne cBoiicTBa, KO3 PULNEHTbI AuHaMuye-
CKOW BSI3KOCTW M TensI0NpoBOAHOCTU Npu Temnepatypax oT 280 K go 725 K v gaBnenusax go 100 MMa. — M: &oryn
«BHUWAMC», 2020. — 46 c.
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YK 547.214:006.354 OKC 07.030

KnoueBble cioBa: rocyjapCTBEHHAn cUcTeMa o6ecrneyeHns eauHCTBa M3MEPEHNiA, CTaHAapTHbIe CrpaBoY-

Hble faHHble, XUAKWIA 1 ra3006pasHblii 6eH30/, TepMOogUHAMUYECKME CBOIWCTBA, KO3((NLMEHTbI ANHAMU-
UECKOi BSI3KOCTU W TEMI0NPOBOLHOCTH
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