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YYHO—UCCNEe0BaTeNbCKUIA MHCTUTYT METPONOrMYeckol cnyxobi» (PryMn «BHUAMC»)

2 BHECEH TexHu4yeckum komMuteToM no ctaHaaptusauumn TK 180 «CtaHaapTHbIe cnpaBO4Hble AAHHbIE
0 (hU3MYECKMX KOHCTAHTAX U CBOWCTBAX BELLECTB U MaTepuanosy

3 YTBEPXAEH W BBEJIEH B JEVCTBUE lMpukasom degepansHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorum ot 7 Hos16pa 2019 r. Ne 1095—cr

4 BBEJEH BI1EPBbIE

lpaeuna npumeHeHUs Hacmosaweao cmaHdapma ycmaHoeneHbl 6 cmambe 26 ®edeparnbHo20 3aKOHa
om 29 uioHs 2015 2. Ne 162—®3 «O cmaxOapmus3ayuu 8 Pocculickoli ®edepayuuy. UHgopmayus 06 us-
MEHEeRUAX K HacmosiueMy cmaHdapmy nybrnukyemcs 8 exxe200HOM (no cocmosiHUK Ha 1 sHeaps: mekyuie20
200a) uHhopMayUOHHOM yKasamerse «HayuoHarnbHbie crmaH0apmely, a ouyuasbHbIll mekem u3MeHeHul
U 1ornpaeok — 8 e€XeMEeCAYHOM UHEOPMaUUOHHOM yka3amere «HayuoHarbHble cmaHlapmei». B criydae
nepecmompa (3ameHbl) Unu OMMeHbl Hacmosuweao cmaHo0apma coomeemcmeyioujee yeedomneHue bydem
onybnukoeaHo 6 bnuxaliluem 6bllyCKe eXeMeCsIY4HO020 UHGOPMaUUOHHO20 yKasamens «HayuoHarnbHblie
cmanOapmbly. Coomeemcemeytowjasi uHgopmayusi, yeeOoOMIeHUe U MeKCmMbl pasmewiaromes makke e UH-
¢opmayuoHHOU cucmeme 06uie20 nomnb3oeaHuss — Ha oghuyuanbHoM calime ®edeparnbHo20 azeHmemea o
MEXHUYEeCKOMY peaynuposaHuro u memporsoauu e cemu iumepHem (www.gost.ru)

© CraHgaptuHcopm, odopmnerue, 2019

HacToawuin ctaHaapTt He MOXET ObITb MOMHOCTBLIO UMK YaCTUHHO BOCMPOU3BEAEH, TUPAXKUPOBAH U pac-
NpOCTPaHeH B kayecTee opuumnanbHOro usganus 6es3 paspelueHusa degepanbHoOro areHTCTea no TEXHUYECKO-
MY PeryrnuMpoBaHu1IO U METPONOrUK


https://mosexp.ru#

rocT P 8.981—2019

CopepxaHue
1 OBNACTD MPUMEHEHUS ...t ee ettt e e e et e e e ettt ee e e et ae e e ee e e eaaeeaeeeeeeesaesaeaeeeeeanssteeeeesesssteaeeeeeenssneeeeas 1
2 HopmatuBHble CCbINKU. A
3 OBLLIME MOTMOMKEHMST «...eeiieieetieeeieee e ettt ee ettt e esetsaeeassee e saeeeesateee e et beeeeasbe s e s beeesnsseeeasesaeesnteeeeasse e ssbesenseeeennees 1

4 PaclumpeHHble HeONpeaeneHHOCTU PACHETHBIX 3HAYEHUI CTaHAAPTHBIX CMPABOYHbIX
JAHHBIX MO CBOMCTBAM STAHA ...uuiiiiieieiteeeeee ettt ee e e e aeae e aaataeeeaeseeaebea e e eeeeee e ataa s eeeseesesse st aesassesbentaneeessenaes 5
MpunoxeHue A (o6a3atenbHoe) OCHOBHblE PU3nYecKkne napameTpbl U KOIPDULMEHTDI
YPaBHEHWI AN onpeaeneHns 3Ha4YeHuin CTaHa4apTHbIX CNPaBOYHbIX JaHHbIX

MO CBOMCTBAM OTAHA ....ueieiuuiiei e iteae e et eaaeteeaasaeeaeeateeee et beeaaaasee e assea e seeeamsaeeeaanbeaesaeeaeeanaeaaanseaaan 6
Mpunoxenune b (o6s3arenbHoe) Tabnuubl KOHTPOMNbHbLIX CTAHAAPTHBLIX 3HAYEHUI

TENNOPU3NYECKNX CBONCTB 3TAHA HA KPUBOMN HACBILUEHUS. ... 10
MpunoxeHune B (o6s13atenbHoe) Tabnuibl KOHTPONbHbIX CTAHAAPTHLIX 3HAYEHUN

Tennouan4ecknx CBOMCTB 3TaHA B OAHOMA3HOM OBMACTM ......cccvveeeiiiieieciiie e 12
Bubnuorpadus




rOCT P 8.981—2019

HALUMWOHANBbHBLIN CTAHAOAPT POCCUNCKOWU SGEAEPALUUMNU

FocypapcTBeHHas cuctema ob6ecnevyeHUMs eAUHCTBA U3MEPEHUIA
CTAHOAPTHbIE CMPABOYHLIE OAHHbIE

9TaH XuaKuUil U ra3o06pasHbIi.
TepmoaMHaMuyeckme CBOMCTBA, kO3 DULIMEHTLI AMHAMMYECKON BA3KOCTU U TENNONPOBOQHOCTHU
npu Temneparypax ot 91 K no 675 K v pasnenuax go 100 Mla

State system for ensuring the uniformity of measurements. Standard reference data. Liquid and gaseous ethane.
Thermodynamic properties, dynamic viscosity and thermal conductivity at temperatures from 91 K up to 675 K
and pressures up to 100 MPa

Aara BBeaeHua — 2020—03—01

1 O6bnacTtb npumMmeHeHust

HacTosilmii ctaHgapt pacnpoCTpaHSAETCA Ha XXUAKUI U ra3000pasHbiil 3TaH U YCTAHABNWUBAET METOAbI
pacyeTHOro onpeaeneHus 3Ha4YeHUn CTaHAAPTHLIX CNPABOUYHbLIX AAHHBIX MO NAOTHOCTU P, 3HTaNbNUKU h, 3H-
Tponuu S, U306apHON TEMMOEMKOCTH Cpr U30XOPHOW TENSI0EMKOCTH C,, CKOPOCTHU 3Byka w, koddduumeHTa
AVHAMUYECKON BA3KOCTU U U KO3(pdULUMEHTA TENNONPOBOAHOCTU A ANSA 3TaHA KaK B 0AHO(Aa3HbIX 06nacrsax
(ras, XxmaKocTb 1 cprirona), Tak u Ha NUHUK ha3oBoro Nnepexoaa ras — XMAKOCTb (NMMHUKM HACLILEHUSA), a TaKkKe
3HAYEHNI [aBMNEHNUS HACBILLEHMNA Pg.

2 HopmaTtuBHbI€ CCbINIKU

B HacTosiLeM cTaHgapTe Ucnonb3oBaHbl HOPMAaTUBHbLIE CCLINKM HA CrieayloLwWmne CraHaapThbl:

FOCT 8.566 ocygapcTeeHHan cuctema obecneueHus eAMHCTBA U3MepeHunin. MexxrocyaapcTBeHHast Cu-
CcTema JaHHbIX O (PU3NYECKUX KOHCTAHTaxX U CBOMCTBAX BELLECTB U mMaTepuanoB. OCHOBHbIE MONOXEeHUsI

FOCT P 8.614 NocyaapcTBeHHasa cucreMma obecneveHnsa eAMHCTBa uaMepeHnin. FfrocyaapcrBeHHas Cnyx-
0a cTaHAapTHbIX CNPaBOYHbIX AaHHbIX. OCHOBHbLIE MOMOXKEHUS

MpumMeyaHue —pu NoNb3OBaHUN HACTOSILLUM CTaHapTOM LieriecooGpasHo NpoBepUTh [1eCTBUE CChINIOMHBIX
CTaHAapToB B MHGOPMaLMOHHOK cucTeme obLLero nonb3oBaHUs — Ha ouLMansHoOM caitte defeparbHOro areHTCTBa Mo
TEXHUYECKOMY PerynmpoBaHuio U METPONOrUK B ceT MIHTEPHET MITN MO eXerogHoMy MHOPMaLMOHHOMY yKasaTternto «Ha-
LMoHanbHblE CTaHAapTbI», KOTOPLIA oNyBNMKoBaH Mo COCTOSIHWIO Ha 1 sIHBaps TEKYLLEro roga, W Nno BbiNyckaM exeMecsiy-
HOro MHPOPMaLMOHHOrO ykalaTens «HauuoHarbHble CTaHAapThl» 3a TEKYLLMIA rod. Ecnn 3amMeHeH ccbinoyHblii cTaHaapT,
Ha KOTOpbIf AaHa HefaTUupoBaHHas CCbiNKa, TO PeKOMEHAYETCS UCTONL30BaTh AeHCTBYIOLWYIO BEPCUIO STOTO CTaHAapTa
C YYETOM BCEX BHECEHHLIX B JaHHYIO BEPCUIO U3MeHEHWIA. ECNM 3aMeHeH CChINOYHbIA CTaHAapT, Ha KOTOpLIiA faHa faTu-
pOBaHHas cchbifika, TO PEKOMEHAYETCA UCNONL30BaTb BEPCUIO 3TOMO CTaHAApTa € yKa3aHHbIM BhILLE FOAOM YTBEPXAEHUA
(NpuHATKS). ECnn nocre yTBEpXAEHWA HACTOSILLEro CTaHAapTa B CCLINOYHBIA CTaHAapT, Ha KOTOpLI aHa AaTupoBaHHast
CChINKa, BHECEHO U3MEHEHWe, 3aTparusaloLLee MoNoXeHWe, Ha KOTOPOE JjaHa CChiika, TO 3TO NOrNoXeHUe pekoMeHayeTcs
NpUMeHsTb 6e3 y4eTa faHHOTO U3MeHEHUA. Ecnin cChiNoYHbIN CTaHAapT OTMeHeH 6e3 3ameHbl, TO NONoXeHWe, B KOTOPOM
JaHa cchlflka Ha Hero, PeKOMeHAYETCA NPUMEHSITb B YaCTW, He 3aTparuBartoLei aTy CCbisKy.

3 O6wme nonoxeHus

CraHpaprHble cnpaBoyHble 3HaveHusa (FTOCT P 8.614, TOCT 8.566) p, h, s, Cp» Cy» W N Dg PACCHUTAHDI
no eANHOMY A NS XXUAKOW U razoBon ¢has cbyHAaMEHTANbHOMY YPaBHEHUIO COCTOAHUA (PYC) — 3aBMCUMOCTU
cBoboaHoM aHeprum (pyHKuMmM MenbmronbLa) F 0T NNOTHOCTU P U TemnepaTypbl T

F(p.T)

7 = f@7)=h(o)+f(o7), ()

N3paHue ocbuumansHoe
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rae f, fy u f, — GespasMepHble nonHas cBo6oaHan SHeprusl, naeanbHO-ra3oBas U HeuaearnsHasa CoCTaBnAio-
Lwme cBo6OAHON 3HEPTUM, COOTBETCTBEHHO;
) — OTHOCUTESbHAsA NNOTHOCTb, ® = P/p,
T — OTHOCUTENbHaa TemMneparypa, v = F7)'
3HayeHunsa NNOTHOCTH (pr) n TemnepaTypbl (Ty ) 3TaHa B KpUTUYECKON TOYKE NpuBeaeHbl B Tabnuue A.1
npunoxexus A.
YpaBHeHue Ans uaeanbHO—ra3oBoi COCTaBNsoWE CBODOAHON SHEPTUU UMEET CNEAYIOLLMIA BUA,

fo =In(0)+a +ayt +as In('c_1)+ éa,— In[1— exp(—é,-’c_1 )] . 2

Koacpchuumentnl {a;} n napametpsbl {5} ypasHeHus (2) npuseaeHsl B Tabnuue A.3 npunoxeHus A.
YpaBHeHue Ana HemaeanbHON cocTaBnsiowen cCBO6OAHON SHEPIUU UMEET CNeaYOLLMIA BUA

44
fr = b9}, 3)
j=1
roe
r. —ft. /. .
0’7 'exp[gjm’] , J<39
)

(P- =
! (o’m;”f exp[—(xj(m—sj)z—[3/-(1_1—71-)2] , j=40.

B dopmynax (3) n (4) b — KO3(pPULMEHTbI YpaBHEHUA COCTOSAHUSA, 3HAYEHUS KOTOPLIX BMECTE C Noka-
3aTenamMu cteneHen r; t, Ijm napameTpaMM gy % [3! €, 1; IPUBEAEHbI B Tabnuue A.2 npunoxeHus A.

MnoTHOCTL ® B 0AHOA3HbIX 06nacTax npu 3ap,aHHb|x 3Ha4YeHuAx aasneHus (p) u temneparypol (7)
onpeaensioT U3 peLleHns CneayoLero ypaBHeHus

© = ot(1 + Aglzy,, (5)
rae m = p/pr;
= 103pr/(prRT ).

3Haqumq Aaenenus (p,, ) U cakTopa cHUMAEMOCTH (Z,, ) B KPUTUYECKON TOYKE, a TaKkKe ra3oBow no-
CTOsIHHOM (R) aTaHa I'IpVIBe}_'J,eHbI B Tabnuue A.1 npunoxeHusa A

MnoTHOCTK razoBon ©" M >UAKOW ®' dhas Ha NMMHUU HACbILLEHWUA Npu 3a4aHHOW TemnepaType T onpeae-
NATCA U3 YCNoBuin asoBoOro paBHOBECUA B pe3ynbraTe peLLeHUs CreayoLwen CUCTEMbI YPaBHEHUI:

{n(r,w’) - n(t,0”)=0;
Oy (T:(’)') — ¢ (T,m") =0,

rae ¢/t, m) — GespasmepHas HeuaeanbHas CoCTaBnAwLIAA N306apHO-M30TEPMUYECKOrO NoTeHumana (no-
TeHumana Moboca)

®)

¢, =f+ Ay + In(w). (7

[laBneHue Ha NUHUK HaCbILLEHUA P ONpeaensitoT no opmyne (5) Ansa o'.

SHTanbNUIo, 3HTPOMMIO, M3006aPHYI0, U30XOPHYIO TEMNITOEMKOCTU M CKOPOCTb 3BYKa Kak B OAHOMAa3HbIX
obnactax (ana T v ®), Tak ¥ Ha NMMHUM HacbllWeHna (ana 7, o' unu 7, ") BbIMMCAAIOT MO cnegyowmm hopmy-
naw:

h=hy + AsRT; ®)
s=sy+ RA, 9

¢, =c,+ R(1 +A)2 1 (1+A); (10)
C,=Cp+ AsR; (1)

= [103RTcp(1 +A)lc |5, (12)

rae hy, Sy, C,o — SHTANLNNA, BHTPONKUS U U30XOPHASA TEMNOEMKOCTb B MAEANLHO-Fa30BOM COCTOSHUMN.
TepmoguHamuyeckne CBOMCTBA B U eanbHO-ra30BOM COCTOSIHMM ONPeaenstoT no popmynam, nony4eH-

HbIM U3 fy(T, ®):

2
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7
Cyo = R|:OL3 + Z(X,’E,‘D,‘Z:|; (13)
i=4
7 v 0
hooTo |, Mo
hy=RT|1+a3+a0+ » a,E;D; + +—==1
o { 3224 Tt RT (14)
7
So = R 33(1—“'19)—31 + Za,- [EiDi —In(1—E,-)]+§OO -lno , (15)
i=4
rmed=1";
E; n D; — dyHKUMM OT 6, UMetoLLmMe cneaytoLmii Bua
E;=exp(-5;6), D; = §;6/(1 - E). (16)

Koadpdpuumentsl {a} B Boipakenusix (13) — (15) n napametpesl {3} B (16), a Tawke 3HayeHus Gespas-
MEPHbIX SHTanbLNUK hgg M SHTPONUK §00 npu Temneparype Ty U h8 — TennoTbl cybnumMauumm paBHOBECHOTO
kpuctanna npu T = 0 K [1] npuBeaeHbl B Tabnuue A.3 npunoxenus A.

Komnnekcel Ay — As B dhopmynax (5) — (12) onpeaensatot no CneayowmmM COOTHOLLEHUAM, MOMyYeH-
HbIM U3 f, C UCNOMbL30BAHNEM U3BECTHBLIX AN dEPEHLMANBHBLIX YPABHEHUA TEPMOANHAMUKU

44
j=1
44
A=Y by [ X (X, +1)+U; ]; (18)
j=1
44
Az= 2. bjo;[ X (¥ +1)]: (19)
J=
44
Ag= Z1bj<P/[X/ -Y;]; (20
j=
44
j=1
44
As==Y bjo;[V; (Y + 1)+ ], 22)
j=1

rae

/.
rl-+gl-lj(1)’, jSBg

i = : 23)
rj—20cj03(m—ej), j=40
g,/%al, j<39
i~ , ; (24)
—2(xj0)(2m—aj), j>40
~tj, j<39
Yj= A . ; (2%)
/ 2]3/-11(11—Yj)—tj,j240
o 0,j<39
i = - - . . 26
i —2|3j'c1(2't1—yj),1240 (26)
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CTaHgapTHble CNPaBOYHbIE 3HAYEHUS KOIMPULMEHTA AUHAMUYECKOW BA3KOCTN 3TaHA paccuyuTaHbl no
cnegyloLiemy ypaBHeHUo

14
w= b0, @
j=1
roe

@il exp[gjm] ,j<12 ’
(p/ = r, —t. 2 - i . ( )
®t /exp[—(xj(m—1) —Bj"c —1‘] , j=13

B cdopmynax (27), (28) b — KO3(PPUUNEHTbI YPABHEHUA JUHAMUYECKON BA3SKOCTU, 3HAYEHUSA KOTOPbIX
BMECTEe C nokasatensamm CTeI'IeHeVI T tj W napameTpamu g o, B npueBeaeHbl B Tabnuue A.4 npunoxeHus A.
CraHaapTHbIEe CNPaBOYHbIE 3HAYEHUA Koscbcbmu,meHTa Tennonpoaop,Hocm aTaHa paccyuTaHbl no cne-
AytoLemy ypaBHEHUIO
A=Rkg+ AL+ Ale, (29)
rae hg, AA un A?LKp — COOTBETCTBEHHO, KOSMPULMEHT TENNONPOBOAHOCTU 3TaHa B PA3PEXEHHOM COCTOSHUMU,
M30LITOYHAA MO OTHOLLIEHUIO K Ay COCTABNAIOLLAA KOI(PAULIMEHTA TENNONPOBOAHOCTU U
HeaHanuTuyeckas (aHomarnbHas) cocrasnsowas koadduumeHTa TENNONPOBOAHOCTHU.
3HaveHua Ay u AA ONpesensatoTca no ypasHeHnaM U3 [1]; sHaueHna AA, (B oTnuyue ot
[1]) onpeaenatoTca No ynpoLweHHOW KPOCCOBEPHOW MOAENN:

7L0 = z ai’ci/z ) (30)
=4
6 2
A=Y bp'e~/ 31)
i=1j=0
rne p=p/MO=T/(e/k).
0,Ax <0;
Al = 1PCKgRoT (2 -y _ (32)
Ay > 0;
6rEu (T, 0)
M:lx@,w)—x(r:f-w)rmf~r-1; o
&=goMx"""; (34)
-~ 2 C C |
Q==[1-2|arctg(&/ Y(&/ :
n[ o arctg (& qD)+Cp (& qD)A, (35)
Qo = 2H1-exp - S|t (36)
(6/ap)" + 3 eap'o™)
0z,
) Z—- 37
x(%.0) 1:[1+A 'c,co)] @7

3HaueHus koachdpuumentos {a} u {b; } ypaBHeHuit (30, 31) npuBeaeHbl B Tabnuuax A.5, A.6. YHuBep-
CarnbHble TEOPETUYECKM 0BOCHOBAHHBIE MIOCTOSHHBIE kB =1,380658-107%; Ry = 1,03; v=0,63; y = 1,239. 3Ha-
YEHUA MOAATOHOYHbLIX NAapaMeTpoB Ana aTaHa &y, I, gp, Tior M (e/k) NpuBeaeHsl B Tabnnue A.1 NpUNoXeHns A.
B BbipaxeHusx (32), (35) — (37) TennoemkocTu Cpr Cy VI pacyeTHbIi KOMNNeKe A, onpeaensrca no dop-
mynam (10), (11) u (18), COOTBETCTBEHHO; Kosq:)q)mu,meHT AVHaAMWYECKON BA3KOCTU (T, ) ONPEeaensercs no
cdopmynam (27, 28).

4
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PaccuuTaHHble CTaHAapTHbIE CNPABOYHbIE 3HAYEHUS TEPMOANHAMUYECKUX U NEPEHOCHLIX (U, A) CBONCTB
3TaHa Ha NUHUK HaCbILEHUs NpuBeaeHbl B Tadnuue B.2 npunoxeHus B, a B ogHodasHbIx obnacTtax — B Ta-
6rvue B.1 npunoxeHus B.

PaclunpeHHble HeonpeaeneHHOCTU (C 4OBEPUTENBHON BEPOATHOCTLIO 95 %) pacyeTHbIX 3Ha4YeHU Tep-
MOAMHAMMYECKNX CBOWCTB: MIMOTHOCTM 8p = Ap/p, CKOPOCTM 3BYKa 3w = AW/w, U3OXOPHOIi 3¢, = Ac,/c,, 1 u30-
BapHoW Bcp = Acp/c TeNnnoeMKOCTeN ONpeaensioTcs B COOTBETCTBUM C OLIEHKaMK, npuBeaeHHbiMu B [1].

0nsi okonokpuTU4eckon obnactn aBTopbl paboThl [1] BMECTO 8p NPUBOAAT 3HAYEHUSA dp = Ap/p, NOITOMY
3HaYEHNs dp onpesensioTCa B COOTBETCTBUN C TeOpUeii nepeHoca oLmbok no dpopmyne

1+A
3p= 9 1.5p.
P (1+A1J p (38)

PacLuvpeHHbIE HEOMNPEAENEHHOCTI PACHETHBLIX 3HAYEHUI SHTANbLNUN Ah U SHTpONUK §s = As/s onpeae-
NAKOTCA B COOTBETCTBUN C TEOPUEN NEpeHoca oLuMGoK Yepes Op No CReaylowmM BbIPAKEHNSAM:

[8A3)

J0

T
90 J.

B dopmynax (39) — (40) A3 u A, eCTb pacueTHble komnnekcol (20) — (21); s4(t) paccuuTbIBaETCA NO
dopmyne (15), Ho 6e3 yyeTa In(w).

Ah=0,1+RT ®3p /100, kHw/kr; (39)

8s = {0,01- so(1)+R

8p}s‘1,% . (40)

4 PaclumpeHHbIe HeonpeaesieHHOCTU PacYeTHbIX 3HAYEHU CTaHAAPTHBLIX
CMpaBoYHbLIX 4AHHbIX MO CBOMCTBAM 3TaHa

PaclumpeHHble HeonpeneneHHOCTU (C AO0BEPUTENbHOW BEPOATHOCTLIO 95 %) pacyeTHbIX 3HAYEHUN
CBOWCTB nepeHoca: KosthduumeHTa JuHaMUIeCKon BA3KOCTH dLL = AW/ 1 KO3dpPULMEHTa TENNONPOBOAHOCTH
A = AMA onpefensitoTcss B COOTBETCTBUM C OLIEHKAMM, NpUBEAEHHbIMU B [1].

PacLuMpeHHble HeonpeaeneHHOCTU PacYeTHbIX 3HAYEHUI CTaHAAPTHbLIX CMPABOYHbIX AAHHbLIX 3Ta-
Ha npeacraeneHbl B Tabnuuax 6.2 npunoxennss B u B.1 npunoxenus B, rae Ana Bcex Tennom3anyeckux
CBOICTB, KPOME BHTamnbNuUK, NPUBEAEHbI OTHOCUTENbHbLIE BENUYMHBLI HeonpeaeneHHocTen 8A = 100-AA/A, %;
ANs SHTanbNuW nNpuBeaeHa abcomnmioTHasa BenuunuHa Ah, KIDK/KT.
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MpunoxeHue A
(o6sa3aTenbHoe)

OcHoBHble (hn3nyeckue napameTpsl U k03 (PULUMEHTLI ypaBHEHUIA AN onpeaeneHus 3HaYeHni
CTaHAAPTHLIX CNPABOYHLIX AAHHLIX MO CBOWCTBAM 3TaHa

Tabnuya A1— OcHOBHbIE husnyeckne napaMeTpbl aTaHa

dusmdeckun napameTp, pa3sMepHoOCTb 3HaveHue

MonsapHaa macca M, kr/kMonb 30,06904
lasoBas noctosHHan R, kk/(kr-K) 0,27651272
MapaMeTpbl B TPORHOW TOUKE:

AaBneHue p;, MMa 1,14-10°8

Temneparypa T, K 90,368
MapaMeTpbl B KPUTUHECKOR TOUKe:

AaBnexue p,, MMa 48722

TeMneparypa TKp, K 305,322

MOTHOCTb Py, Kr/m3 206,18

aKkTop CKUMaAEMOCTU Z, 0,279901586
MapameTpbl NoTeHUnana JleHHapga—/xoHca:

3HepreTU4eckunii e/k, K 264,7
MapaMeTpbl ANA pacyeTa Aka:

o HM 0,19

r 0,0541

9p, HM 0,40

Tress K 457,983

Tabnuya A2 —KoadbduuneHTsl, NoKaszaTenu cTeneHen U napameTpbl ypaBHEHUA ANA HenfearbHoi cocTaBnsiowen

OYC sTaHa [cM. ypaBHeHusA (3) u (4)]

i b; 7 f 9 y 0‘/ B & t/
1 0,83440745735241 1 0,25 0 0 — — — —
2 —0,14287360607171-10" 1 1 0 0 — — — —
3 0,34430242210927 2 0,25 0 0 — — — —
4 —0,42096677920265 2 0,75 0 0 — — — —
5 0,12094500886549 10~1 4 0,75 0 0 — — — —
6 —0,57976201597341 1 2 -1 1 — — — —
7 —0,33127037870838 10~1 1 425 | —1 1 — — — —
8 —0,11751654894130 2 075 | -1 1 — — — —
9 —0,11160957833067 2 225 | —1 1 — — — —
10 0,62181592654406 10~ 3 3 -1 1 — — — —
11 0,98481795434443 10~1 6 1 -1 1 — — — —
12 -0,08268582682358 10" 6 125 | -1 1 — — — —
13 -0,23977831007049 10-3 7 275 | —1 1 — — — —
14 0,69885663328821 103 9 1 -1 1 — — — —
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OkoHYyaHue mabnuuypbl A.2

J b; 1] f 9j l % By g b
15 0,19665987803305 104 10 2 -1 1 — — — —
16 —-0,14586152207928 10~ 2 2,5 -1 2 — — — —
17 0,46354100536781 10~! 4 55 -1 2 — — — —
18 0,60764622180645 102 4 7 -1 2 — — — —
19 —0,26447330147828 1072 5 0,5 -1 2 — — — —
20 —0,42931872689904 10~ 5 55 -1 2 — — — —
21 0,29987786517263 102 6 2,5 -1 2 — — — —
22 0,52919335175010 102 8 4 -1 2 — — — —
23 -0,10383897798198 102 9 2 -1 2 — — — —
24 -0,54260348214694 10~ 2 10 -1 3 — — — —
25 —0,21959362918493 3 16 -1 3 — — — —
26 0,35362456650354 3 18 -1 3 — — — —
27 —0,12477390173714 3 20 -1 3 — — — —
28 0,18425693591517 4 14 -1 3 — — — —
29 —0,16192256436754 4 18 -1 3 — — — —
30 -0,82770876149064 10~ 5 12 -1 3 — — — —
31 0,50160758096437 10~" 5 19 -1 3 — — — —
32 0,93614326336655 102 6 7 -1 3 — — — —
33 —0,27839186242864 103 1" 15 -1 3 — — — —
34 0,23560274071481 104 14 9 -1 3 — — — —
35 0,39238329738527 102 3 26 -1 4 — — — —
36 -0,76488325813618 10~3 3 28 -1 4 — — — —
37 -0,49944304440730 1072 4 28 -1 4 — — — —
38 0,18593386407186 102 8 22 -1 4 — — — —
39 -0,61404353331199 1073 10 13 -1 4 — — — —
40 —0,23312179367924 102 1 0 -1 2 15 150 1 1,05
41 0,29301047908760 102 1 3 -1 2 15 150 1 1,05
42 —-0,26912472842883 10-3 3 3 -1 2 15 150 1 1,05
43 0,18413834111814 103 3 0 -1 2 20 275 1 1,22
44 —0,10397127984854 102 2 3 -1 2 20 400 1 1,16

Tabnuya A3 — KoahdunyneHTsl ypaBHeHu (2) n (13) — (16) ana TepMogMHaMUYECKUX CBOICTB STaHa B uaearnb-
HO-Ta30BOM COCTOAHUU, 3HTanbLNUA cybnumauum npu T =0 K, 6espasmepHble SHTanbNusA U SHTponua npu To = 298,15 K

i a; &
1 9,212802589 —
2 —4,682248550 —
3 3,003039265 —
4 1,117433359 1,4091052332
5 3,467773215 4,0099170712
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OkoxYaHue mabnuupi A.3

i a; 5
6,941944640 6,5967098342
7 5,970850948 13,9798102659
h3 = 968,426 K[bx/xr
hgo = 4,79067
Soo = 27,5600

Tabnuuya A4 — KoapduUneHThl, NoKasaTenn cTeneHel U napameTphl ypaBHeHUA AN KoadduumeHTa quHaMnye-
CKOiA BA3KOCTU 3TaHa [cM. ypaBHeHUA (27) 1 (28)]

i b; i f 9; 9% By

1 9,6634694892149 0 —1 0 — —
2 —2,2985582151676 10~1 0 -3 0 — —
3 6,6687966976352 1 0 0 — —
4 —4,6983342709702 1 1 0 — —
5 1,9688847427047 101 2 0 0 — —
6 —-9,5399537393789 2 1 0 — —
7 6,3640646131666 102 7 0 0 — —
8 7,9981217444542 103 8 1 0 — —
9 7,0489675750657 108 17 3 0 — —
10 —2,2734655865556 101 3 0 -1 — —
11 2,2124096051632 10! 3 2 -1 — —
12 —3,0986358885564 10~ 3 5 -1 — —
13 6,4034200732045 10" 1 1 0 90 100
14 7,0437620805249 10~ 1 1 0 50 250

Tabnuya AS5— KosdpuumeHTel a; ypaBHeHns (30) ansa g staHa

/ Ay
-4 0,427991755 101
-3 —0,562964648 102
-2 0,314495616 103
-1 -0,968080570 103

0 0,175632364 104
1 -0,186476233 104
2 0,107359347 104
3
4

-0,258465947 103
0,213968254 102




Tabnuya A6 — KoadduyneHTsl b,-j ypaBHeHua (31) ana AL aTaHa
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—3,5751570 10~3

7,9301012 1073

—1,6496369 104

4,0626960 1075

—1,3652796 104

i bij
j=0 j=1 j=2
1 1,1795365 -1,5320900 2,0159682
2 3,1188977 —4,7166037 0,0
3 -8,3572937 10~ 1,4575942 0,0
4 8,5729762 102 -1,6354312 101 0,0
5
6

6,6052581 10
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MpunoxeHue b
(o6sa3arenbHoe)

Tabnuubl KOHTPOSbHLIX CTAHAAPTHLIX 3HAYE€HUIN TennogM3NYEeCKUX CBOMCTB 3TaHa

Ha KPMBOM HACbIWEHUA

Tabnuya b.1— O6o3Ha4eHNA 1 pasMepHOCTU TEMNOPU3NYECKUX CBOUCTB U NX HEOMNpPEeAENeHHOCTEN, NpeACcTaBNeH-
HbIX B Tabnuuax 5.2 n B.1 (npunoxeHus B)

HavmeHoBaHue O6o3HayeHve PaamepHocTb
TemnepaTtypa T K
HaBneHune P MMa
[aBneHune HacbllWeHUs Ps MMa
MnoTHoCcTb P kr/m3
OHTanbnua h Kx/kr
OHTponuA s kOx/(kr-K)
M3oxopHas TennoemKocTb cy kOx/(kr-K)
N3oBapHasn TennoemMKkocTb Cp KOK/(kr-K)
CkopocTb 3ByKa w m/c
KoappuumeHT UHaMUYECKOR BA3KOCTH U Mkla-c
KoadppnuymeHT TENONpOBOSHOCTH A MBT/(M-K)
OTHocuTenbHas HeonpeAeneHHOCTb TeNNoU3NYECKUX CBONCTB, UCKITIOYas SHTaMbNNIo S0A %
AbBcontoTHas HeonpeaeneHHOCTb SHTanbNMu Ah Kx/kr

MpumeyaHune —BTabnuue b.2, rae npefcTaBneHbl KOHTPOMbHbIE CTaHAAPTHLIE 3HAYEHUS TENOdPUN3NYECKUX
CBOUCTB (A) aTaHa Ha KpUBOW HacblweHNs, 0603Haq4eHns A" 1 A” — CBOWCTBA HaChILLEHHOW XUAKOCTU U HACbILLEHHOro
napa, COOTBETCTBEHHO.

Tabnuya B.2—KoHTponbHble cTaH4apTHbIe 3HaYeHUs TennogU3nYeckux CBONCTB TaHa Ha KPpUBOW HachlLLeHUS

Ps p' p" h' h" s s" C\'/ C;;
’ 3ps 3’ 3p" AR’ A" 3s 3s" 3c, 3ct)
91,00 |0,13473:10"5 | 650,83 | 0,53543-1074 | 476,0 | 1070,0 | 25793 | 9,1072 | 1,600 | 0,893
0,02 0,02 0,03 0,6 0,1 0,06 0,01 2,0 0,2
100,00 |0,11081-10% | 640,95 |0,40074-1073 | 496,6 | 1080,6 | 2,7961 | 86357 | 1,541 | 0,911
0,02 0,02 0,03 0,5 0,1 0,05 0,01 2,0 0,2
150,00 | 0,96380:1072 | 585,17 023373 | 611,3 | 11417 | 37247 | 7,2608 | 1,442 | 1,027
0,02 0,02 0,03 0,3 0,1 0,03 0,01 2,0 0,2
200,00 0,21723 523,98 | 0,41705-10" | 732,0 | 11999 | 4,4159 | 6,7553 | 1,444 | 1,179
0,02 0,02 0,03 0,2 0,1 0,02 0,01 2,0 0,2
250,00 | 0,13008:10" | 448,05 | 0,23591-102 | 867,8 | 12402 | 50106 | 6,5000 | 1,533 | 1,448
0,02 0,02 0,03 0,1 0,1 0,02 0,01 2,0 0,2
300,00 | 0,43573-10" | 303,51 | 0,11450-10% | 1058,1 | 1207,8 | 56684 | 6,1674 | 1,912 | 2,089
0,02 0,02 0,12 0,1 0,3 0,01 0,02 5,0 5,0
305,00 | 0,48392:10" | 241,96 | 0,17075-103 | 1107,7 1161,2 5,8264 6,0019 2,470 2,623
0,02 0,87 1,67 1,4 2,8 0,08 0,16 5,0 5,0

10
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rOCT P 8.981—2019

Cp' C/,’)’ w' w" T’[' T’[" A A"
r 8c; 8c) Sw' Sw" o' " % %
91,00 2,321 1,169 2004, 1 181,5 1258,0 2,87 — —
2,0 0,2 0,15 0,04 4,0 6,0 — —
100,00 2,283 1,187 1938,4 189,9 890,0 3,16 239,4 2,81
2,0 0,2 0,15 0,04 4,0 6,0 3,0 5,0
150,00 2,333 1,312 1575,5 2288 269,3 4,72 201,7 6,15
2,0 0,2 0,15 0,04 4,0 6,0 3,0 5,0
200,00 2,512 1,537 1196,0 252,3 138,8 6,26 150,4 10,62
2,0 0,2 0,15 0,02 4,0 6,0 3,0 5,0
250,00 2,994 2,160 788,3 248,8 78,3 8,01 105,8 16,93
2,0 0,2 0,15 0,02 4,0 6,0 4,0 4,0
300,00 10,022 13,299 2749 200,5 34,7 13,39 72,5 46,79
5,0 5,0 2,00 2,00 4,0 1,5 5,0 5,0
305,00 164,093 | 247,460 175,1 178,8 25,7 17,94 106,8 122,80
5,0 5,0 2,00 2,00 4,0 15 5,0 5,0

1
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MpunoxeHue B
(obsizaTenbHoe)

TabnuLbl KOHTPOSIbHbLIX CTAHAAPTHLIX 3HAYeHUI) Tennod3nYecKMx CBOMCTB 3TaHa
B ogHodpa3HOM o6nacTu

Tabnuya B.1— KoHTponbHble CTaHAaPTHLIE 3HAYEHNUS TEMNOMU3NYECKMX CBOCTB 3TaHa B ofHodasHoih obnacTtu

P p h s c, Sy w 0 A
3p Ah ds éc, Scp dw u A
T=910K
0,1 650,87 476,1 2,5790 1,600 2,321 2004,5 1258,97 —
0,02 0,6 0,06 3,0 3,0 0,15 6,0 —
T=200,0K
0,1 1,8557 1205,4 6,9892 1,149 1,457 257,9 6,26 10,42
0,03 0,1 0,01 0,2 0,2 0,04 6,0 50
50,0 566,40 7871 4,2366 1,504 2,308 1550,2 200,46 191,27
0,30 3,3 0,19 50 50 1,00 6,0 3,0
100,0 593,30 848,8 41146 1,557 2,255 1772,9 259,78 —
1,00 16,3 0,68 50 50 1,00 6,0 —
T=300,0K
0,1 1,2144 1364,7 7,6309 1,479 1,764 312,2 9,29 21,82
0,03 0,1 0,01 0,2 0,2 0,02 0,5 2,0
50,0 475,51 1029,8 5,2170 1,702 2,577 1097,3 95,23 131,33
1,00 3,5 0,30 50 50 1,00 4,0 4,0
100,0 521,82 1083,1 5,0617 1,749 2,461 1405,6 134,34 —
1,00 8,7 0,37 50 50 1,00 6,0 —
T=400,0K
0,1 0,90674 1561,7 8,1947 1,901 2,181 3565,2 12,16 36,84
0,04 0,1 0,01 0,2 0,2 0,02 0,5 2,0
50,0 386,53 1305,4 6,0074 2,062 2,931 808,2 57,61 101,33
1,00 0,7 0,18 2,0 2,0 1,00 4,0 4.0
100,0 457,76 1344,9 5,8125 2,088 2,781 11569,1 88,90 —
1,00 4,9 0,24 50 50 1,00 6,0 —
T=500,0K
0,1 0,72420 1800,8 8,7264 2,315 2,594 3931 14,83 54,17
0,04 0,1 0,01 0,5 0,5 0,10 0,5 2,0
50,0 310,39 1613,2 6,6931 2,425 3,209 675,7 42,21 92,36
1,00 0,3 0,12 2,0 2,0 1,00 4,0 4,0
100,0 402,26 1639,4 6,4684 2,455 3,105 1013,4 67,56 —
1,00 3,1 0,17 50 50 1,00 6,0 —
T=600,0K
0,1 0,60305 2079,2 9,2330 2,689 2,967 4276 17,26 72,75
0,10 0,1 0,01 0,5 0,5 0,10 0,5 3,0
50,0 254,44 1945,3 7,2980 2,773 3,429 635,8 36,11 99,38
1,00 0,4 0,09 2,0 2,0 1,00 6,0 4,0

12
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p

p

¢, Sy w u A
op Ah os éc, ¢, Sw o A
100,0 355,97 1964,7 7,0608 2,800 3,396 934,4 56,50 —
1,00 2,2 0,13 5,0 5,0 1,00 6,0 —
T=6750K

0,1 0,53589 2311,3 9,6973 2,942 3,219 451,9 18,89 87,04
0,10 0,1 0,01 0,5 0,5 0,10 6,0 3,0

50,0 223,82 2208,5 7,711 3,011 3,589 633,1 34,18 109,63
1,00 0,4 0,08 2,0 2,0 1,00 6,0 5,0
100,0 326,93 2226,9 7,4722 3,036 3,602 902,3 51,61 —
1,00 1,9 0,11 5,0 5,0 1,00 6,0 —

13
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Bubnuorpadusa

[1] TCCCO 318—2017 Tabnuubl cTaHAapTHBIX CNPaBOYHbIX AAHHbIX. 3TaH XWUAKWIA U razoobpasHblil. TepMoguHamuye-
CKne CBOWCTBA, KOS ULIMEHTLI AUHAMUYECKON BA3KOCTU W TENONPOBOAHOCTU NPU TeMnepary-
pax oT 91 go 675 K u gaenenusax go 100 MlMa. — M:, ®ryYr «BHUMMC», 2017. — 59 c.
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YK 547.2146:006.354 OKC 07.030

KntoueBble croBa: MocyaapcTBEHHasA cuctema obGecneveHns EAUHCTBA U3MEPEHUN, CTaHAapTHLIE CNPAaBOY-

Hbl€ AaHHbIE, XXUAKUIA U ra3oobpasHblii 3TaH, TEPMOAMHAMUYECKME CBONCTBA, KOIMPULMEHTbI ANHAMNYE-
CKOWi BSI3KOCTM M TENNONPOBOAHOCTU
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