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MpeaucnoBue

1 PABPABOTAH MmaBHbIM Hay4YHbIM METPOMOrM4YECKUM LIEHTPOM «CTaHAapTHbLIE CNPAaBOYHbIE AaHHbIe
0 (hu3MyeCcKknx KOHCTaHTaxX U CBOWCTBAX BeLecTB U MaTepuanosy (THML, «CC»)

2 BHECEH TexHu4eckum komMuteTom no ctaHgaptusauum TK 180 «CtaHaapTHbIE CNpaBOYHble AaHHbIe
0 (hM3NYECKMX KOHCTaHTaxX U CBOWCTBAX BELLECTB U MaTepuanosy

3 YTBEPXXIEH 1 BBEOEH B JOEVWCTBUE Mpukasom degepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorum ot 4 gekabpsa 2018 r. Ne 1054-ct

4 BBEJIEH BINEPBbIE

lNpasuna npumeHeHus Hacmosweao cmaHdapma ycmaHosneHbl 8 cmambe 26 dedeparnbH020 3aKOHa
om 29 uwoHs 2015 2. Ne 162-03 «O cmaHdapmu3sauuu e Pocculickoli ®edepauuu». UHhopmauus 06 u3-
MEHEeHUSX K HacmosuweMy cmaHdapmy nybnukyemcs e exxe200HoM (1o cocmosiHulo Ha 1 ssHeaps mekyuiezo
200a) uHgopmayuoHHOM ykazamene «HayuoHanbHbie cmaHlapmbly, a oguyuanbHbil MeKem U3MeHEeHUL
U 1onpasoK — 8 €XeMeCcs4HOM UHhOPpMaUUOHHOM ykadamerne «HayuoHanbHbie cmaHdapmbi». B cniyyae
nepecmompa (3ameHbl) unu OMMeHbl Hacmoswezo cmarHfapma coomeemcemesyroujee ysedomneHue 6ydem
onybnukosaHo 8 bnuxaliluem 6bilyCKe EXeMeCsYHO20 UHpOPMayUOHHO20 ykasamens «HayuoHanbHble
cmaHOapmbly. Coomeememeyrouwjas UHgopmayus, yeedOMIIEHUE U MEKCMbl Pa3MeUaromecs Makxe 6 UH-
ghopmayuoHHOU cucmeme obuie20 nonb30eaHuUs — Ha oguyuanbHoM catime ®edeparnbHo20 azeHmoemea rno
MEXHUYEeCKOMY peaynuposaHuio U Memposnoauu e cemu ViIHmepHem (www.gost.ru)

© CraHaaptuHdopm, odhopmnerue, 2018

Hacroawmi ctaHaapT He MOXET ObiTb NOMHOCTLIO UM YACTUHHO BOCNPOU3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHEH B kayecTBe ohuLumManbLHOro nsaanus 6es paspeleHns deaepanbHOro areHTCTBa No TEXHUYECKO-
MY PerynupoBaHuiO N METPOMOrnK


https://meganorm.ru/Index2/1/4293777/4293777893.htm

rOCT P 8.948—2018

CopepxaHue
1 OOBMACTD MPUMEHEHUS ...t ettt e e e et e e e et e ee e e e et ae e e ee e e eaaesaeee e e eaaesaeaeeeeeanteaeeeees e sssanaeeeeeessnneeeas 1
2 HopmartuBHbI€ CCbISKMU.... |
3 OBLLIME MOTIOMKEHMST ... etie e eeieee e ettt e e e eateeeeetaaeeebeee e ssteesateee s et beeeeesbe e e ssbeeesasseeeasseaeessaeaeeasse e esbeseeseesennnas 1
4 PaclumpeHHble HEONPEAEeneHHOCTU PACHETHBIX 3HAYEHUIA CTAaHAAPTHBLIX CMPABOYHBIX JAaHHbIX
MO CBOMCTBAM MB0OYTAHA .....uvviiiieieeiiieeciieee e ettt ee e ettt e e e etteeeateeeeaaeeeeeaabe e e ettbeeeebaesassseeannseeeeateeaeasbeeeesssseessseeann 5

MpunoxeHue A (o6a3atenbHoe) OCHOBHblE PU3nYECKne napameTpbl U KOIPDULMEHTDI
YPaBHEHWI AN onpeaeneHns 3Ha4YeHuii CTaHa4apTHbIX CNPaBOYHbIX JaHHbIX

MO CBOMCTBAM MB0OYTAHA .....ouiiiiiiiiiitieiiiie ettt e e ettt ee e e et e e e e e e ette s ae e e e e e star s e eeeesanreeaeeaan 6
Mpunoxenune b (06s3arenbHoe) Tabnuubl KOHTPONbHbLIX CTAHAAPTHBLIX 3HAYEHUIA

TENNOU3NYECKUX CBONCTB N300YTaHA HA KPUBOM HACBILLEHUS .......veeeeeeeeiieeeeee e e 9
MpunoxeHue B (0o6a3atenbHoe) Tabnuubl KOHTPOSbHBLIX CTAHAAPTHBLIX 3HAYEHWN

Tennouan4ecknx CBONCTB N300yTaHa B OAHOMPAZHON OBNACTU........ccvveevviieeeeiieceeiee e 11

Bubnuorpadus



roCT P 8.948—2018

HALULMWOHANBbHBIN CTAHAOAPT POCCUMNCKOWU SGEAEPALUUMNU

FocypapcTBeHHas cuctema obecneyeHus eQUHCTBA U3MepPeHUin

CTAHAAPTHbLIE CMPABOYHBLIE JAHHBIE.
U3OBYTAH XVUOKUN U TA3OOBPA3HbIN

TepmoanHamuveckue CBOMCTBA, K03 DULMEHTbI AMHAMNYECKOWU BA3KOCTU U TENNONPOBOAHOCTU NPU
Temneparypax ot 114 K go 600 K v naBnenusax go 35 Mla

State system for ensuring the uniformity of measurements. Standard reference data. Liquid and gaseous isobutane.
Thermodynamic properties, dynamic viscosity and thermal conductivity at temperatures from 114 K up to 600 K and
pressures up to 35 MPa

Hara BBegeHua — 2019—03—01

1 O6bnacTb NnpuMeHeHusi

Hacroswmin ctaHaapt pacnpoCTpaHseTcsl Ha XXUAKWIA 1 ra3o06pasHbii M306yTaH U ycTaHaBNUBAET Me-
TOAbl PACYETHOrO ONpPeAEneHus 3HAYEHNI CTaHAAPTHBIX CNPABOYHbIX AAHHBIX NO MIIOTHOCTU P, SHTanNbNuu h,
3HTpONUM S, N300apHON TENNOEMKOCTHU Cpr M30XOPHOM TENSIOEMKOCTHU C,, CKOPOCTM 3BYKa W, KoachpuumeHTa
AVHAMMUYECKOI BSI3KOCTU M U KO3hdULUMEHTA TEeNnonpoBOAHOCTU A Ansl M300yTaHa Kak B 04HOMAa3HbIX 00-
nacrax (ras, XMakocTb 1 doniona), Tak u Ha NMHUK HasoBoro nepexoga ras — XMAKOCTb (JITHUU HACLILLEHUS),
a TaKKe 3HAYEHNI JaBMNEHNS HACBILLEHUN Pg.

2 HopmatuBHbIe CCbINKU

B HacTosiLem cTaHgapTe MCNonNb30BaHbl HOPMATUBHbLIE CCbINKW Ha cneayloLwmne CTaHaapThbl:

FOCT 8.566 MocynapcTBeHHasn cuctema obecneyeHns eauHCTBa U3MepeHuin. MexrocyaapcTBeHHas Cu-
CTemMa JaHHbIX 0 PU3NYECKNX KOHCTAHTaxX U CBOWCTBAX BELLECTB U MaTepnanoB. OCHOBHbIE NONOXEHUA

FOCT P 8.614 lNocynapcTeeHHasa cucreMa o6ecneveHns eanHCTea U3MepeHuii. MocyaapcreBeHHANa CRyx-
6a cTaHAapTHbIX CNPaBOYHbIX AAHHbIX. OCHOBHbLIE MOMOXEHUS

MpuMeYaHue —Mpu NONb30BAHUN HACTOALMM CTaHAAPTOM LieriecoobpasHo NPOBEpUTL AeliCTBUE CCINOYHBIX
CTaHAapTOoB B MHGOPMaLMOHHON cucTeme o6LLero nomnb3oBaHus — Ha oduLnansHoM calite defepanbHoro areHTeTsa no
TEXHUYECKOMY PerynmpoBaHuio 1 METPOMOriu B CETU MIHTEPHET UMK No eXerofHOMY MH(OPMaLMOHHOMY yKasaTento «Ha-
LMoHarnbHble CTaHgapThi», KOTOPkIA OMyGRMKoBaH No COCTOSIHWIO Ha 1 SHBaps TeKyLLEero roga, 4 no BeifMyckaM exemMecs-
HOrO MHGPOPMALMOHHOrO yKasaTensa «HaluoHanbHble cTaHaapThi» 3a TeKYLLWIA rog. ECnin 3amMeHeH cehinouHbIil cCTaHgapr,
Ha KOTOpbLIN JaHa HejaTUpoBaHHasA cchirlka, TO PeKOMEHZAYeTCs UCMONb30BaTb AeliCTBYIOLLYIO BEPCHIo STOro cTaHjapTa
C YYETOM BCEX BHECEHHbIX B AaHHY0 BEPCUIO U3MEeHeHWIt. Ecriu 3aMeHeH CChINOYHbIA CTaHAapT, Ha KoTopbIi AaHa Aatu-
pOBaHHas cchifka, TO PEKOMEHAYETCA UCMONB30BaTh BEPCUIO 3TOMO CTaHAapTa C yKasdaHHbIM BhILUe rof4oM YTBEPXKAeHNs
(NpuHsTMA). ECnv nocre yTBEpXAEeHWs! HACTOSILLEro cTaHAapTa B CChINOYHbIN CTaHAaPT, Ha KOTOpLIi JaHa AaTupoBaHHas!
CcblfKa, BHECEHO U3MEHeHMe, 3aTparuBatoLLiee NoroXeHWe, Ha KOTopoe AaHa CChinKa, TO 3TO MONOXEHUE peKoMeHaYeTcs
npUMeHsATb 6e3 y4eTa 4aHHOTO U3MeHeHUs. ECru cebiNouYHbIA cCTaHfapT OTMeHeH 6e3 3aMeHbl, TO MONOXEHUE, B KOTOPOM
AaHa cchinka Ha Hero, PEKOMEHAYETCS MPUMEHSATh B YacTu, He 3aTparusatoLLeli 3Ty CObIKY.

3 O6wume nonoxeHusn

CraHpaprHble cnpaBoyHble 3HayeHus (TOCT P 8.614, TOCT 8.566) p, h, s, Cp» Cys W U Py PACCHUTAHB
no eaMHOMY ANS XUAKON U ra3oBoi a3 hyHAaMEHTanbLHOMY ypaBHEHUIO COCTOSIHUA (PYC) — 3aBUCMMOCTH
cB00O0AHON 3Heprum (pyHKUMKM MenbMronbyua) F OT NNOTHOCTKM p U TeMnepaTypbl T

F(p.T)

T:f(co,'c):fo(m,'c)ﬂ‘,(m,'c), ™)

W3paHue ocuumnanbHoe
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rae f, fy u f, — GespasMepHble NonHas cBoboaHan SHeprusl, naeanbHO-ra3oBas U HeuaearnsHasa CoCcTaBnaio-
Lme cBo6OAHON 3HEPTUM, COOTBETCTBEHHO;
® — OTHOCUTESNbHasa NAOTHOCTb, ( = p/pr.
T — OTHOCUTENbHaa TemMneparypa, 1T = T/TKp_
3HayeHunsa NNOTHOCTH (pr) 1 Temneparypsl (TKp) n300yTaHa B KPUTUYECKON TOYKE NPUBEAEHbI B Tabnnue
A.1 npunoxeHus A.
YpaBHeHue Ana uaeanbHo-rasoBo CocTaBnsatoLein cB060aHON SHEPrun MMeeT Crneayowmin Bua

fo =In(w)+a + 321_1 +ag In(’c‘1)+ 27: a; In[1— exp(—é,—‘c_1 )] . 2
i=4

Koadpcpmumentel {a;} n napametpsl {5} ypaBHeHus (2) npuseaeHsl B Tabnuue A.3 NnpunoxeHus A.
YpaBHeHue Ans HemaeanbHON COCTaBMALIEH CBOOOAHON HEPIM UMEET CneayoLnin BU

25
b= Xb; ®
j=1
roe

with exp[gjm//], j<23
®; = 4

ot l exp[—(xj ((o—ej)z -B; (1‘1 —yj)2:|, j=24.

B dopmynax (3) n (4) bj— KOO PULMEHTLI ypaBHEHNUS COCTOAHUSA, 3HAYEHUS KOTOPLIX BMECTE C NoKasa-
TensiMu CTeneHen T tj Ij n napameTpamu g; o, Bj, &), Vj MPUBEAEHbI B Tabnuue A.2 npunoxeHus A.

MnoTHOCTE ® B OAHOMA3HbIX 00NacTaAX NPW 3aAaHHbIX 3Ha4YeHUsX AasneHus (p) u temnepartypsl (7)
ONnpeaensioT U3 peLleHns CreayoLero ypaBHeH!Us

n=ot(1+ AO)/zKp; 5)
rae m = p/pr;
2, = 103D, /(PR T,p)-
3HaveHna gasneHua (pr) n paktopa CXMMaeMoCTu (zKp) B KPUTUYECKOW TOYKE, a TaKkKe rasoBom no-
CTOSIHHOM (R) nzobytaHa npueeaeHsl B Tabnuue A.1 npunoxxeHus A.

MnoTHOCTK ra3oBon ©" M XMUAKOW ®' dhas Ha NMMHUU HACbILLEHWUA NP 3a4aHHO TemnepaType T onpeae-
NAKTCA U3 yCNnoBuin hasoBoro paBHOBECUA B pe3ynbraTe peLLeHns Cneayowen CUCTEMbl YPaBHEHUN:

{TE(T,O)') —n(t,0")=0;
D (T’ 0)’) — ¢ (T,O)") =0,

rae ¢,(t, ) — OespasMepHas HeuaeanbHas COCTaBNAOLWAA U306apHO-U30TEPMUYECKOrO noTeHumana (no-
TeHymana rbbca)

®)

¢, =1+ Ay+In (o). )

[laBneHne Ha NUHUK HaCbILLEHMA Py ONPEAEnsioT no hopmyne (5) ana "
SHTanbnus, SHTPoONuA, n3o06apHasa U N30XOpHas TENMOEMKOCTU U CKOPOCTb 3BYKa Kak B 0AHOMa3HbIX 00-
nactax (ansa Ty ©), Tak U Ha NMHUK HacblweHnsa (ans 7, o unu T, @") BbIMUCASIOT No cneayowmm popMmynam:

h=hy + AsRT; ®
s=sy+ RA, 9

¢, =C,+ R(1+ A)?(1 + Ay); (10)
C,=Cp * AsR; an

w=[1 03RTCP(1 +A)lc |05, (12)

rae hO’ Sps Cyp — SHTanNbNusA, SHTPONUA N N30XOPHasa TENNOEMKOCTb B NaearnbHO-ra30BOM COCTOSAHUN.
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TepmoaMHamU4eckne CBOWCTBA B WAEarIbHO-ra30BOM COCTOSIHUM OnpeAensioT no hopMynam, nonyyeH-
HbIM U3 fy(T, ®):

7
C,o = R[a3 + 2 aiEiDi2:|; (13)
i=4
A |
hy =RT 1+a3+a2@+2aED+ (14)
v RT
7
so =Ria3(1-In®)—a;+ > a;[E;D; -In(1-E;) |+ Asy /R-Inwy, (15)
i=4
rne @=1";
E; n D; — dyHKUMK OT O, UMEIOLLME CreaytoLnii Bua
E, = exp(-3, ©), D; = §,0/(1 -E). (16)

KoadpdpmumenTl {a;} B chopmynax (13) — (15) u napametpel {3} B chopmyne (16), a Takke 3HaYeHun
SHTanNbNUM Ahy N SHTPONUKN ASy NPUBEAEHBI B TA0NMLE A.3 NPUNOXKEHNA A.

Komnnekcbl Ay — Ag B hopmynax (5) — (12) onpeaensitoT no cneaytowym COOTHOLIEHUAM, MOSTYYEHHbIM
U3 ypaBHeHus (3) Ans f, ¢ NCMNONb30BaHNEM U3BECTHBIX ANdEPEHLMANbHLIX YPaBHEHUIA TEPMOANHAMUKM

25
Ay =2, bj9;X; ; (17
j=1
25
p
25
AZ—ij(p/[ (Y +1)] (19)
Jj=1
25
As =3 b, [ X; Y 20
j=1
25
—gb/@/ [v;+1] @n
< Sl 10 2

rae

r; +ng0)/ j<23

X;= (23)
r; -20; m(m €; )/>24
- gj/?mf,jszs o0
" eje(20 ¢ 224
~t;,j<23
Y, = o , (25)
1 2B/T 1('5 1—'Yj)—t/,j224
0,j<23
Q= 26
I 2B (2 -y 2 24 @9
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CraHaaprHble CNpaBOYHbIE 3HAYEeHUs KOo3dppuumeHTa AuHaMn4eckol BA3KOCTU nsobyTaHa paccumuTbl-
BalOT No cneayiowlen hopmyne
n=Ho - (1+ B, by )+ Mu(oy.7, ) @n
rae Hg. Bu n Ay — KO3hPULMEHT AMHAMUYECKON BA3KOCTU M300yTaHa B COCTOAHMU Pa3peXXEHHOro rasa, BTo-
pOW BA3KOCTHbINA BUPUanbHbIA KOIMMULMEHT U N30LITOYHAA NO OTHOLLIEHWIO K [y COCTaBNs-
towas KoadypmumeHTa guHaMM4eCKon BA3KOCTU, COOTBETCTBEHHO;
Pu= p/M; o0, = pu/pcu; r_lp = T/TCM. 3HayeHus Pou Tc“ npusegeHbl B Tabnuue A.1.
Cocrasnsiowime Y B (27) onpeaensaoT no hopmynam:

_0,021357 . J/MT

Mo 62 Q(Tr) (28)
2 .
Q(T;)= eXP{Za; (InT, )’]- (29)
i=0

B ypasHeHusx (28, 29) oTHocuTenbHasa Temneparypa T, = T/(e/k); napameTp e/k npuseaeH B Tabnuue
A.1, a koadpchuumenTsl {a} ypasHeHus (29) npuseaeHsl B Tabnuue A.4.

6 N
B, =0,6022137¢° -[2 bT, 925 4 p,T, 725 4 bgr,-f’f’]. (30)
i=0
MapameTp ¢ npuseaeH B Tabnnue A.1; koadduumenTsl {b;} ypaBHeHus (30) npuseaeHs! B Tabnuue A.5.
5 2 o ® ®

Au(mu,ﬂ:u) =y Ze,-jmu’t;/ +f- L ——® ] 31

=2 j=0 oy ("u)" ®, gy (Tu)
030”('5”) =g,(1+ 92"-';? 9). (32)

KoadhpuumeHTsl {eij}, {94, 95} v f npeacTaeneHs B Tabnuue A6.
CTtaHaapTHble CnpaBOYHbIE 3HAYeHMs k03chduLMeHTa TenNONPOBOAHOCTU U300yTaHa pacCHUTLIBAIOT
no cneayiowien copmyne
A=Ag+ AL+ A)»Kp, (33)

rae Ag, Al un Aka — k03(hHULMEHT TENNONPOBOAHOCTU U300yTaHa B COCTOAHWUM Pa3PEXEHHOro rasa, u3s-
6bITOYHAA NO OTHOLLEHUIO K A cCoCTaBnAowan koadduumenTa TenonpoBogHOCTU 1
aHoMarnbHas cocTaensioLlas koadduuueHTa TenNoNPOBOAHOCTU B OKONOKPUTUHECKON
obnactu, COOTBETCTBEHHO

2 .
ho=Dam; (34)
i=0
5 .
AL =Y (by + byt )- 0, (35)
i=1
rae T, = 7/407,82;
) = pl224 4.
0,Ax < 0;
Ay = 1 pCpkaRoT (- Q) sy 0 (36)
érntpu(t,0) ’
- @) T T
Ay = X(T:(D) X(Tref (D) ref : (37
r
&= EgAx ™, (38)
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5 2, e N
Q:;[(1—%’}arctg(§/q[,)+z—p(gqu)‘; (39)
.2 -1
Qg =—11-exp (40)
. -1 1 1 q\2
(€/ap)" + 5 (6ap'0 ™)
- 0z
x(ze) = 1+ A(ro)] “n

3Hauenua koaduumentos {a} u {b}, {b,} popmyn (34), (35) npuseserb B Tabnuuax A.7 u A.8 npu-
noxenns A. YHuepcCanbHble TEOPETUYECKN 00OCHOBAHHBLIE MOCTOSHHLIE Kg = 1,380658:102; Ry = 1,03;
v=0,63; y = 1,239. 3HaueHUsi NOATOHOYHbIX NAapamMeTpoB Ans usobytaua &, I, gp, T, NpuBeaeHsl B Tabnuue
A.1 npunoxeHus A. B hopmynax (36), (39) — (41) TennoemkocTu Cp Gy U pac4eTHbIl KoMnnekc A, onpeae-
nsiot no chopmynam (10), (11) n (18), COOTBETCTBEHHO; KOIPPULIMEHT ANHAMUYECKON BASKOCTU U(T; m) onpe-
aensior no chopmynam (27) — (32).

KOHTpOnbHbIE 3HAYEHUSI CTAHAAPTHLIX TEPMOANHAMUYECKMX U NEPEHOCHBIX (U, A) CBOMCTB u3obyTaHa
npuseaeHbl B Tabnuuax b.2 (nMuusa Hacbiwenuns) u B.1 (ogHodpasHbie obnactu) npunoxexun b n B.

4 PacwmpeHHble HeonpeaeneHHOCTU pacyeTHbIX 3HaYeHUN CTaHAAPTHLIX
CNpaBOYHbIX AAHHbIX MO CBOMCTBaM U306yTaHa

PaclumpeHHble HeonpeaeneHHOCTH (C A0BEPUTENBbHON BEPOATHOCTLIO 95 %) pac4eTHbIX 3Ha4YEeHU Tep-
MOZMHAMUYECKUX CBOWCTB U CBOWCTB NEPEHOCA: NIIOTHOCTU §p = Ap/p, CKOPOCTM 3BYKa dw = AW/w, N30XOPHOW
3¢, = Ac /e, u nsobapton Scp = Acp/c TENNOEMKOCTEN, KO3 PULMEHTA ANHAMUYECKOW BASKOCTU SIL = A/l 1
K0ahhuLMEHTa TENNONPOBOAHOCTM A = AMA onpeaensior B COOTBETCTBMU C OLIEHKaMK, NPpUBEAEeHHbIMYU B [1].

PacluupeHHble HEONpPeaEeneHHOCTU KOHTPOMbHbIX 3HAYEHMUIi CTaHAAPTHBLIX CNPaBOYHbIX AAHHbIX U300Y-
TaHa npeacTaeneHsl B Tabnuuax 6.2 n B.1 (npunoxenun B u B), rae ansa Bcex Tennodusnyeckmx CBOMCTB,
KPOME SHTarnbNUK, NPUBEAEHbI OTHOCUTENbHBIE BENMUMHbLI HeonpeaeneHnHocTeil SA = 100-AA/A, %; ANnsA oH-
Tanbnuu npueeaeHa abCcomnmoTHas BenuyuuHa Ah, k/kr.
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MpunoxeHune A
(o6a3atenbHoe)

OcHoOBHbIe (hu3snyeckue napamMeTpbl U kK03 PUUNEHTBI YPaBHEHUN ONA onpeaesrieHUsa 3Ha4YeHUN!
CTaHAAPTHbIX CNPAaBOYHbIX JAHHLIX N0 CBOMCTBAM U300yTaHa

TabnuyaA.1— OcHoBHble pusndeckne napaMeTpbl U3obyTaHa

dusnyeckuin napameTp, paamMepHoCTb 3HaveHune

MonspHas macca M, kr/kmonb 58,1222
lasoBas nocrosaHHan R, kbxk/(kr-K) 0,14305157
MapaMeTpbl B TPOAHOMN TOUKeE:

AasneHue p;, MMa 0,0219-10°6

Temnepartypa T, K 113,73
lMapameTpbl B KpUTUYECKOIA TOYKE:

AaBneHue p,g, MMa 3,629

Temnepatypa T, K 407,81

MAOTHOCTb Py, , kr/m3 2255

(aKTop CXUMaAEMOCTH Z, 0,275860756
MapameTphbl ANns pacyeTa y:

O, HM 0,46445

elk, K 307,55

Pow KMosTb/M3 3,860

Tow K 407,817
MapameTpbl ANA pacyeTa Aka:

€ HM 0,194

r 0,0496

Gp HM 0,657661

Treps K 611,73

TabnuuyaA2—KoadduumeHTsl, NokasaTenu cTeneHeil U NapaMeTpel ypaBHEHWUS NS HenfeansHon cocTaBnatoLLe

OYC unsobyTaHa [cM. ypaBHeHUs (3) 1 (4)]

J b; fj f 9 i % By & Ui
1 0,20686820727966-10" 1 0,5 0 0
2 | -0,36400098615204-10" 1 1 0 0
3 | 0,51968754427244 1 1,5 0 0
4 | 0,17745845870123 2 0 0 0
5 |-0,12361807851599 3 0,5 0 0
8 | 0,45145314010528-10~" 4 0,5 0 0
7 | 0,30476479965980-10~" 4 0,75 0 0
8 | 0,75508387706302 1 2 -1 1
9 |-0,85885381015629 1 25 —1 1
10 | 0,36324009830684-10~" 2 2,5 -1 1
11 | -0,19548799450550-10" 7 1,5 -1 1
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OkoHYaHue mabnuupl A.2

J b; ] f Y y 0 By g Ui
12 | —0,44452392904960-10~2 8 1 -1 1

13 | 0,46410763666460-102 8 1,5 -1 1

14 | -0,71444097992825-1 o 1 4 -1 2

15 —0,807650600307']3-']0_1 2 7 -1 2

16 | 0,15560460945053 3 3 -1 2

17 | 0,20318752160332-102 3 7 -1 2

18 | -0,10624883571689 4 3 -1 2

19 0,39807690546305-']0_1 5 1 -1 2

20 | 0,16371431292386:10~" 5 6 -1 2

21 0,53212200682628-10_3 10 0 -1 2

22 —0,78681561156387-10_2 2 6 -1 3

23 | -0,30981191888963-102 6 13 -1 3

24 | -0,42276036810382:10~" 1 2 -1 2 10 150 0,85 1,16
25 —0,53001044558079-10_2 2 0 -1 2 10 200 1 1,13

TabnuyaA3— KoapduuymeHTsl ypaBHeHuid (2) n (13) — (16) ana TepMognHamMmn4eckux cBOMCTB n3obyTaHa B njae-
anbHO-Ta30BOM COCTOSIHUM, 3HTASbMNS Afg U SHTPOMUSA Asy

i a; §;

1 11,60865546 0

2 —5,29450411 0

3 3,05956619 0

4 4,94641014 0,9512779015
5 4,09475197 2,3878958853
6 15,6632824 4,3469042691
7 9,73918122 10,36885863510

Ahy = 308,518 KIN/KT,
Asg = 5,08198 kIw/(krK)

Tabnunuya A4 — KoashduumneHTsl &; ypaBHeHus (29) ana Q usobyTtaHa

i a;

0 0,53583008
—0,45629630

2 0,049911282

Tabnunya A5 — KoathbduumneHtsl b; ypasHenus (30) ans Bu nsobyTtaHa

i b;

-19,572881

219,73999
-1015,3226
2471,01251
-3375,1717

HIWIN[—~]O
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OkoHYaHue mabnuupl A.5

i

b

!

2491,6597

—787,26086

14,085455

(ool BNN )N Né)]

—-0,34664158

Tabnunya A6 —KoapdpuyneHTs {e,-j}, {91, 9o} v fypaBHenuit (31 1 32) ona Ap nsobytaHa

&

j=0 j=1 j=2
103,511763411 -312,670896234 145,253750239
—210,649894193 386,269696509 —214,963015527

112,580360920

—223,242033154

119,114788598

Gl ]w(N

-18,1909745900

36,0438957232

—21,3960184050

g4 = 2,33859774637
g, = 1,00596672174

f=1940,37606990

Tabnuya A7 — KosthdpuumerTsl a; ypaBHeHua (34) ana ig naobytara

a;

0 —2,37901
1,06601-10"
2 2,15811-101

Tabnunya A8— KoadhduyneHTs bj,- ypaBHeHua (35) ana AL nsobytaHa

i bﬁ

Jj=1 j=2
1 —-4,11789-101 4,76346:101
2 1,46805-102 —1,28445-102
3 —-1,19190-102 1,07565-102
4 4,10226-101 -3,85968-101
5 —4,88704 5,20901




MpunoxeHue b
(o6sa3aTenbHoe)

FOCT P 8.948—2018

Tabnuubl KOHTPOSbHbIX CTAHAAPTHLIX 3HAY€HUM TensoM3nYeCcKUx CBOMCTB U300yTaHa

Ha KPMBOM HaCbIWEHUA

Tabnunya b.1— O6o3HauyeHNs 1 pasMepHOCTU TEMNOPU3NHECKNX CBOUCTB U MX HEOMNPEAENEHHOCTEN, NPeACTaBneH-

HblX B Tabnuuax b.2 u B.1 (npunoxexue B)

HanmeHoBaHWe nokasaTtens O6osHayeHne PasmepHocTb
Temnepatypa T K
Hasnexue P MMa
[aBneHune HacblLeHNs Ps MMa
MnoTHoCTL P kr/m3
OHTanbnua h KIDk/kr
OHTponua s kx/(kr-K)
M3oxopHada TeNNoeMKOCTb o kx/(kr-K)
N3o6apHasn TennoeMKkocTb Cp kx/(kr-K)
CkopocTb 3ByKa w m/c
KoadppuumneHT UHaMU4eCKoi BA3KOCTH u MKMa-c
KoadhdpuuueHT TennonposogHoCcTH A MBT/(M-K)
OTHocuTenbHasa HeonpefenieHHOCTb TeNMoguU3nYecknx CBOMCTB, UCKITIOYasa SHTanbNuo A %
AbcontoTHas HeonpeaeneHHOCTb SHTanbNMu Ah KIDK/Kr

MpumeyaHune —BTabnuue b.2, rae npefcTaBneHbl KOHTPOMbHbIE CTaHAAPTHbLIE 3HAYEHUS TENNOdPU3NYECKUX
cBoiCTB (A) nsobyTaHa Ha KpuBOWA HacblweHus, o6o3HadeHuss A' 1 A" — CBOWCTBa HaCbILLUEHHOW XUAKOCTU U HacblILLeH-
HOro napa, COOTBETCTBEHHO.

Tabnuya b.2—KoHTponbHble cTaHAAPTHEIE 3HAYEHUsI Tennodu3nyecknx cBoicTe n3obyTaHa Ha KpUMBOW HaChILLEHUsI

Ps p' p" n h" s s" Cv' Cv"

! 3ps 3p' 3p" Al AR" 3s' 3s" 8¢, 3c,”

114,00 | 0,24549-10~7 | 740,08 | 0,15054-1075 | —405,1 | 75,4 1,8873 | 6,1020 | 1,175 | 0,738
0,02 0,02 0,02 0,6 0,1 0,06 0,01 5,0 0,3

150,00 | 0,23880-10* | 706,04 | 0,11130:1072 | -342,2 | 110,0 | 2,3660 | 5,3805 | 1,251 | 0,894
0,02 0,02 0,02 0,4 0,1 0,04 0,01 5,0 0,3

200,00 0,38135-1072 657,71 0,13378 —247,9 166,5 2,9071 4,9792 1,363 1,095
0,02 0,02 0,02 0,3 0,1 0,03 0,01 2,0 0,3

250,00 0,63350:107" 606,28 | 0,18253-10" | —144,7 230,3 3,3665 4,8665 1,507 1,317
0,02 0,02 0,02 0,2 0,1 0,02 0,01 2,0 0,3

300,00 0,37000 548,32 | 0,96096-101 | —29.6 297,2 3,7834 4,8730 1,690 1,578
0,02 0,02 0,02 0,1 0,1 0,02 0,01 2,0 0,3

350,00 0,12587-101 475,47 | 0,33230-102 | 102,5 360,6 4,1846 4,9221 1,909 1,874
0,10 0,50 0,10 0,4 0,1 0,10 0,01 2,0 0,3

400,00 0,31856:101 341,03 | 0,11839:103 | 2722 390,1 4,6234 4,9181 2,250 2,354
0,50 0,50 2,60 0,7 2,7 0,05 0,15 6,0 6,0

407,00 | 0,35801101 | 276,83 | 0,17346:10% | 3158 | 3682 | 4,7282 | 4,8568 | 2,465 | 2,575
0,50 8,11 18,92 9,3 21,6 0,49 1,10 6,0 6,0




rOCT P 8.948—2018

OkoHYyaHue mabnuuypbl b.2

¢, ¢, w' w" n' n" A A
r 8¢, 3¢, Aw' dw" &' &n” & "

114,00 1,690 0,881 1997,4 139,5 8618,1 2,85 157,8 2,29
5,0 0,3 5,00 2,00 3,0 4,0 3,0 5,0

150,00 1,805 1,037 1714,4 157,8 1747,6 3,80 148,3 4,46
5,0 0,3 5,00 2,00 3,0 4,0 3,0 5,0

200,00 1,068 1,241 1389,1 179,4 5471 5,08 129,0 8,03
2,0 0,3 2,00 2,00 3,0 4,0 3,0 5,0

250,00 2,168 1,481 1093,4 194,5 262,0 6,30 107,9 12,18
2,0 0,3 2,00 2,00 3,0 4,0 3,0 5,0

300,00 2,442 1,810 810,3 197,7 148,2 7,55 88,6 17,03
2,0 0,3 2,00 2,00 3,0 3,0 3,0 3,0

350,00 2,898 2,355 523,9 181,6 88,6 9,24 72,7 23,93
2,0 0,3 2,00 2,00 3,0 3,0 3,0 3,0

400,00 6,349 7,555 184,4 128,9 42,5 14,76 61,9 46,45
6,0 6,0 5,00 5,00 3,0 3,0 5,0 5,0

407,00 42,319 61,185 117,0 113,8 31,1 19,21 77,3 81,05
6,0 6,0 6,00 6,00 3,0 3,0 5,0 5,0

10
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MpunoxeHue B
(obsizaTenbHoe)

Tabnuubl KOHTPOSbHbIX CTAHAAPTHbLIX 3HAYeHUN Tennogusnyecknx CBOMCTB U306yTaHa B
ogHodasHon obnactu

TabnuuyaB.1— KoHTponbHble cTaHhapTHLIE 3HAYEHUS TennodusnHecknx CBOMCTB U3obyTaHa B ogHodasHoi obnacTu

P p h s c, C w w A
Ap Ah ds e, ¢, dw S Sk
T=114,0K
0,1 740,12 -405,0 1,8871 1,175 1,690 1997,6 8628,35 157,82
0,02 0,6 0,06 5,0 5,0 5,00 3,0 5,0
T=200,0K
0,1 657,78 —247,8 2,9069 1,363 1,968 1389,7 547,68 129,02
0,02 0,3 0,03 2,0 2,0 2,00 3,0 5,0
10,0 664,83 -237,2 2,8852 1,374 1,951 14454 603,11 133,02
0,02 0,3 0,03 2,0 2,0 5,00 3,0 3,0
35,0 680,21 -209,7 2,8369 1,398 1,924 1567,6 751,38 142,10
0,30 4,2 0,24 2,0 2,0 5,00 3,0 3,0
T=300,0K
0,1 2,3913 308,1 5,0860 1,539 1,700 212,0 7,54 17,08
0,02 0,1 0,01 0,3 0,3 2,00 0,4 5,0
10,0 566,36 -23,2 3,7473 1,698 2,358 926,1 172,11 95,38
0,02 0,2 0,02 2,0 2,0 2,00 3,0 3,0
35,0 598,05 0,8 3,6791 1,719 2,272 1136,2 227,77 109,37
0,50 3,0 0,19 2,0 2,0 2,00 3,0 3,0
T=400,0K
0,1 1,7653 500,5 5,6364 2,001 2,151 2455 9,93 28,88
0,10 0,1 0,01 0,5 0,5 0,20 0,4 5,0
10,0 439,11 2420 4,5059 2,125 3,003 486,2 72,80 70,55
0,50 0,5 0,08 3,0 3,0 3,00 3,0 3,0
35,0 515,50 247,0 4,3890 2,128 2,686 824,9 117,42 88,16
0,50 1,1 0,11 2,0 2,0 2,00 3,0 3,0
T=500,0K
0,1 1,4048 737,1 6,1627 2,426 2,573 2741 12,20 43,24
0,40 0,1 0,02 0,5 0,5 0,20 0,4 5,0
10,0 238,30 587,3 5,2731 2,544 3,637 239,2 28,15 61,48
0,40 0,5 0,03 3,0 3,0 3,00 3,0 3,0
35,0 433,69 535,2 5,0307 2,622 3,067 628,8 72,97 81,27
0,40 0,2 0,06 3,0 3,0 3,00 3,0 3,0
T=600,0K
0,1 1,1679 1012,9 6,6646 2,789 2,934 299,8 14,37 60,17
0,40 0,1 0,02 0,5 0,5 0,20 0,4 5,0

11
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OkoHn4yaHue mabnuuei B.1

p p h S c, Cp w u A
Ap Ah os dc, Scp ow ou OA

10,0 142,42 928,7 5,8964 2,846 3,321 274,0 22,08 69,54
0,40 0,4 0,03 3,0 3,0 3,00 4,0 3,0

35,0 359,83 857,3 56170 2,863 3,359 528,8 49,69 84,60
0,40 0,2 0,04 3,0 3,0 3,00 4,0 3,0

12
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Bubnuorpadus

[1] Tabnuupl cTaHAAPTHBIX CNpaBoYHbIX AaHHbIX, TCCCH 337—2018. M306yTaH Xuakuii n rasoobpasHelii. TepmoguHa-
MUYeCKne CBONCTBA, KOSPPULMEHTHI AUHAMWYECKON BA3KOCTW U TEMNONPOBOAHOCTU MpU Temnepartypax oT 114 go
600 K u gaBneHusax go 35 MlMa. — OIryr «BHUAMC» — M., 2018. — 49 c.
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YK 547.214:006.354 OKC 07.030

KnioueBble cnoea: MocyaapcTBeHHas cucrema obecnevyeHns eqMHCTBa 3MEPEHUI, CTaHJapTHbIE CNPaBOY-
Hbl€ aHHbIE, XXMAKUIA U ra3000pa3HbIi M300yTaH, TepMOANHAMUYECKUE CBOMNCTBA, KO3APDULNEHTbI AUHAMMU-
YECKOW BA3KOCTU U TENNONPOBOAHOCTM
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