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nepecmompa (3ameHbl) Unu omMMeHbl Hacmosuweao cmaHdapma coomeememeyoujee yeedomneHue bydem
ony6nukosaHo 6 bruxalilueM 6biryCKe EXEeMEeCSYHO020 UHGHOPMAaYUOHHO20 ykazamensa «HauuoHarnbHbie
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10 MEeXHUYECKOMY peeynupoeaHuto u memporsioauu e cemu iHmepHem (www.gost.ru)
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HAUUWOHANBbHBLIANA CTAHOAPT POCCUUCKON ®PEAEPALUUM

FocypapcTeeHHas cuctema o6ecneveHns eaUHCTBA U3MEPEHUIA

CTAHAOAPTHbIE CNPABOYHbLIE AAHHDIE. .
HOPMAIJIbHbIN BYTAH XXUAKUNA U TASOOBPA3HbIU

TepmoauHaMuyeckme CBOUCTBA, k03 PULIMEHTHI AMHAMUYECKON BA3KOCTU U TEMJSTIONPOBOQHOCTYN
npu Temnepartypax ot 135 K no 600 K u aaenenuax go 70 MMNa

State system for ensuring the uniformity of measurements. Standard reference data. Liquid and gaseous n-butane.
Thermodynamic properties, dynamic viscosity and thermal conductivity at temperatures from 135 K up to 600 K and
pressures up to 70 MPa

Nara BBeaenusa — 2019—03—01

1 O6bnacTb NnpMMeHeHun

Hacrosiuuii ctaHgapT pacnpocTpaHseTcs Ha XXUAKUIA U ra3oo0pasHbifi H-OyTaH U ycTaHaBnMBaeT METO-
bl pacYeTHOro onpeaeneHns 3Ha4YeHU CTaHAapTHLIX CNPABOYHbIX AaHHbIX NO NAOTHOCTU P, dHTaNbLMUK h,
SHTPONUM S, 306apHOI TENNOEMKOCTH Cpr M30XOPHOW TENSIOEMKOCTHU C,, CKOPOCTH 3BYKa ®, k03achduumeHTa
AWHAMUYECKON BA3KOCTU U M KO3(PUUMEHTa TENNONPOBOAHOCTU A Ansa H-OyTaHa kak B 0AHOda3HbIX obna-
cTax (ras, >XMaKocTb 1 dnoua), Tak u Ha NuHUKM pa3oBoro nepexona ras — XUAKOCTb (NMMHMM HACLILLEHUS), a
TaKKe 3Ha4YEHNi JaBNEHNS HACLILLEHUA .

2 HopmaTtunBHbI€ CCbISIKU

B HacToswem craHaapTe UCNONb30BaHbl HOPMAaTUBHbLIE CCbISIKM HA cneaylowme cTaHaapThbl:

FOCT 8.566 locymapcTBeHHana cucrteMma obecneyeHust eauHCTBa n3mepeHuin. MexrocyaapcrBeHHas
CUCTEMA AaHHbIX 0 (PU3NYECKUX KOHCTAHTAX U CBOMCTBAX BELLUECTB U maTtepuanos. OCHOBHbIE NONOXeHUS

FOCT P 8.614 locynapcrBeHHaa cuctema obecneyeHuss eauHCTBa u3MepeHun. locyaapcTBeHHas
cnyx0a craHAapTHbLIX CNPaBOYHbIX AaHHbLIX. OCHOBHbLIE MOJNOXXEHUS

MpumedaHune—Tpu NoNb3oBaHUNA HACTOSALLUM CTaHAAPTOM Lieniecoobpa3sHo NPOBEPUTL AEUCTBUE CChINIOYHBIX
CTaHAapToB B MH(OPMaLMOHHO cucTeme obLLero nonb3oBaHUs — Ha ouLMansHoM caiiTe defieparibHOrO areHTcTBa Mo
TEXHUYECKOMY PeryriMpoBaHuio U METPONOrUK B ceTU MIHTEPHET MIKN MO eXerogHoMy MHOPMaLMOHHOMY ykasaTternio «Ha-
LiMoHanbHble CTaHAaPTLI», KOTOPLIA oNyBNKoBaH No COCTOSHWIO Ha 1 iHBaps TEKYLLEro rofa, U No BbiNyckaM eXeMecsy-
HOro MHpopMaLMoHHOro ykasatens «HavuuoHanbHble cTaHgapThi» 3a TeKyLui rod. Ecnn 3ameHeH ccbinoyHblil cTaHaapr,
Ha KOTOpbIA AaHa HefaTUpoBaHHasi CCbiNKa, TO PEKOMEHAYETCA UCTONb30BaTh AEHCTBYIOLLYIO BEPCUIO 3TOTO CTaHAapTa
C Y4YETOM BCEX BHECEHHLIX B [JaHHYIO BEPCUIO U3MeHEHWIA. ECNn 3aMeHeH CChINOYHbIA CTaHapT, Ha KOTopLlid jaHa AaTu-
pOBaHHas ccblflka, TO PEKOMEHAYETCA UCNOMbL30BaTb BEPCUIO 3TOMO CTaHAapTa € yKka3aHHbIM BhILLE FOAOM YTBEPXAEHUSA
(NpuHATKS). Ecnu nocrne yTBEpXAEHUA HACTOSLLEro CTaHaapTa B CCLINOYHbIA CTaHAapT, Ha KOTOpLIA jaHa AaTupoBaHHas
CCbINKa, BHECEHO U3MEHEHWe, 3aTparnsaloLee NoNoXEHWe, Ha KOTOPOE JaHa CChlika, TO 3TO NONoXeHUe pekoMeHayeTcs
NPUMEHSITb 63 y4eTa JaHHOTO U3MeHEHUS. ECrnn cChiNouYHbIN CTaHAapT OTMEeHEH 6e3 3amMeHbl, TO NOTOXeHWe, B KOTOPOM
JaHa cchlflka Ha Hero, pekoMeHAYeTCA NPUMEHSITL B YacTy, He 3aTparuBatowei aTy CCbisky.

3 O6wune nonoxeHuns

CraHpaprHblie cnpaBoyHble 3HaveHuss (TOCT P 8.614, TOCT 8.566) p, h, s, Cp: Cyy ® M Pg PACCHUTAHDI
no eaMHOMY ANSA XMAKON U ra3oBon a3 yHAAMEHTANbLHOMY YPaBHEHWNIO COCTOSHUA (PYC) — 3aBMCUMOCTHU
cBoboaHomn aHeprum (pyHkumm MenbmronbLa) F oT NNOTHOCTU P U TemnepaTypbl T

M3paHue ocpuumanoHoe
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F(p.T)
RT

=f(0,7) = (0,7)+1 (0,1), ©)

rae f, fy n f, — GespasMepHbie nonHas ceoboAHasn 3HepPrus, naeanbHo-rasoBasi U HeuaearnbHas COCTaBMA0-
wpe cBobOAHON SHEPrun, COOTBETCTBEHHO;
® — OTHOCUTEMNbHAS NNOTHOCTb, ® = p/pr;
T — OTHOCWUTENbHasa TeMmneparypa, T = T/TKp_

3Ha4eHnsa MAOTHOCTH (pr) U Temneparypbl (TKp) H-OyTaHa B KPWUTUYECKOM TOYKE MPUBEAEHbI B
Tabnuue A.1 npunoxeHus A.
YpaBHeHue Ana ngeanbHo-ra3oBoi COCTaBNAOLER CBODOAHON SHEPTUU UMEET CrieayloLuin BUa

fy=In(o)+a;+a,7" +a, In(t‘1) +,éa,- In[1 - exp(—éS,-r‘1 )} . @

Koadhdmumente {a;} n napameTpbl {8} ypasHeHus (2) npuseseHbl B Tabnuue A.3 npunoxeHus A.
YpaBHeHue ans HenaearnbHON COCTaBnsaoLLEe CBOOOAHON SHEPTMU UMEET CReayoLnin Bua

25
fr=2 b 3)
j=1

roe

ol exp[gjcolf}, j<23
P = 4

ol exp[—aj (o)—aj)z —Bj (1_1 —yj)z}, j=24.

B dopmynax (3) u (4) bj— KO9MPPULMEHTBI YPABHEHUA COCTOAHUSA, 3HAYEHMSA KOTOPLIX BMECTE C NoKa-
3arensMu cTeneHen r tj, lj W napamerpamu g o, Bj, € ; NPUBEAEHbI B Tabnuue A.2 npunoxexus A.

MNoTHOCTL ® B 0AHOMA3HbLIX 0ONACTAX NPU 3aAaHHbIX 3HAYeHUsX AaBneHus (p) u Temnepartypbl (7)
onpenensaoT U3 peLleHns cnegyrowero ypasHeHus

T=0t(1+A)/ 2z, (5)

rpe = p/pr;
=103
z, = 10 pr/(prRTKp).
3HaveHna gasneHua (pr) n aktopa CXXMMaeMoCTu (zKp) B KPUTUYECKOW TOYKE, a TaKXkKe rasoBom no-
cTosiHHOM (R) H-OyTaHa npuBeaeHbl B Tabnuue A.1 npunoxeHus A.

[NOTHOCTM ra3oBON ® " M XXMAKOW ® ' a3 Ha NIMHUK HACLILLEHNA NPKU 3a4aHHOW TemnepaTtype T onpeae-
NAKTCA U3 YyCNnoBuin asoBoro paBHOBECUA B pe3ynbraTe peLLeHUs creayloLwen CUCTEMbl YpaBHEHUN:

n(t,0") - n(t,0") =0
{(I), (t0')-¢, (1,0") =0, ©)

rae ¢ (t,0) — GespasMepHas HeuaeanbHas COCTaBALWAA N306apHO-N3OTEPMUYECKOTO noTeHUmMana (ro-
TeHuuana Méoca):

¢, =1+ Ay + In(@). @
[aBneHne Ha NUHUK HACbILLEHNA Py ONPEAENstoT no dopmyne (5) 4nsa o “
SHTanbNWIO, SHTPOMNUIO, N300APHYIO U U3OXOPHYIO TEMMOEMKOCTH U CKOPOCTb 3BYKA KAk B OAHOMA3HbLIX

obnactax (ana 7T U @), TaK U HA NMUHKUM HacbliweHus (ana 7, o' i T, ©") BbIMUMCHIAOT NO Creayowmm no
cdopmynam:

h=hy+ AsRT, ®)
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s=55+ RA, 9

¢, =C,*+ R(1 + A)?/(1 + Ay); (10)
C,=Cp+ AsR; (11)

w=[1 O3RTcp(1 +A,)lc |03, (12)

rae hO’ Sg: C,o — SHTanNbNUA, SHTPONUA U N30X0PHAaA TENNOEMKOCTb B UaeanbHO-ra3oBoOM COCTOSAHUN.

TepmoanMHamMUYeCKne CBOWCTBA B AEANIbHO-Fa30BOM COCTOSIHUM ONpeAensiioT no hopMynam, nonyyeH-
HbIM U3 fiy(t, ):

.
2.
co=R a3+Za,-E;D; }, (13)
i=4
! AR
ho =RT 1+a3+az®+Za,EiDi+?ﬁ ; (14)
i=4
7
So=Rias(1-In®)-a;+ Y a[ED, ~In(1-E;) [+ Asy /R-Ino ¢, (15)
i=4
e ®=1";
E; u D; — cyHKkuuu 0T ©, UMeloLpe cneayoLmin Bua:
E; =exp(-5,0), D; =8;0/(1-E;). (16)

KoacbdpuumenTel {a} B chopmynax (13)—(15) n napametpsl {5} B dhopmyne (16), a TakKe 3Ha4eHUA 3H-
Tanenuu Ahg u sHTponun As, npuseaeHsl B Tabnuue A.3 npunoxeHus A.

Komnnekcel Ay—Ag B hopmynax (5)—(12) onpeaenstor no cneayoLum COOTHOLLEHUSAM, MOSTY4EHHbIM
U3 ypaBHeHus (3) Ans f, ¢ MCNonb3oBaHMem U3BECTHbIX AnddepeHUManbHbIX ypaBHEHUH TEPMOANHAMUKU:

25
Ay =2 b X;; A7)
j=1
25
A = _z1bj<pj [xj(xj +1)+UJ; (18)
Jj=
25
Ay =3 by X; (¥ +1) | (19)
j=1
25
Ay = Z;bj@j[xf -, | (20)
J=
25
Ay ==Y bo;[V;+1]; @1)
=1
25
A :_.21'31'"’!' [vj (v, +1)+Qj} @2
j=
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rae
ri+g;lo j<23
X; = 7 (23)
r—20c03m s)j>24
gl cofj<23
=177 : (24)
—20cc02co 8)]>24
{—t ,j<23
o (25)
(v -v))-tj.i=24
0, <23
(26)

~2p;7"! (21:—1 -y, ) >24 .

CTaHAapTHbIE CPaBOYHbIE 3HAYEHUS KOIDULMEHTa AUHAMMYECKON BA3KOCTM H-OyTaHa paccyuTaHb!
no cneaytwouuen dopmyne [1]

n=pg (1+B, ")+ A, 1), 27)
A€ g, B, M Ay — KOID(DULMEHT AUHAMUIECKOI BASKOCT H-GyTaHa B COCTOAHUM Pa3PEXEHHOTO rasa, BTO-

POii BA3KOCTHbIN BUPUANbHBIF KOS(ULMEHT U U3BLITOMHAA MO OTHOLUEHMIO K |y COCTaB-
nsoLWwas koaHULMEHTA AUHAMUYECKON BA3KOCTU, COOTBETCTBEHHO;

Cocrasnaowme Y B (27) onpegenstoT no opmynam:

i=0

- exp[i a (Int‘1 )i } (29)

MNapametp C, B ypaBHeHUu (28) u koadhduumenTsl {a;} ypasHeHus (29) npuseaeHs! B Tabnuue A.4.

6 .
Bu =C ‘{Zbﬂ_o'%' +b71:’2'5 +b815,5}_ (30)
i=0
Mapametp C1 u koacpchuumenTsl {b} ypasHenus (30) npuseaeHsl B Tabnuue A.5.
> 10
Au( Zc it +Cg» 213 05(0)71:_1) +ZC,-(M_1 exp[—[},- (co—1)2 —g; 7! —1”. 31
i=1 i=9

Koadbdmuumentnl {c}, {B} v {&}, a Taloxe nokasartenu creneneii v, {r;} n {} npeactasnets 8 Tabnuue A.6.
CTtaHaapTHbIE CrpaBOYHbIE 3HAYEHUS KOAhDUUMEHTA TENNMONPOBOAHOCTHU H-OyTaHa paccyuTaHbl Mo
cneaywowen popmyne

% =g+ AL+ AL (32)

Kp?

rae Ay, Al u Aka — K09(HDPULUEHT TENNONPOBOAHOCTU H-ByTaHa B COCTOSIHUM Pa3pexeHHOro rasa, usbbl-
TOYHAsA NO OTHOLLEHWIO K Ay COCTaBNALWAA KOS DULIMEHTA TENSIONPOBOAHOCTU 1 aHO-
manbHas cocTasnsaoLan kosdduumeHTa TenIoNnpPoBOgHOCTU B OKONOKPUTUYECKON 00-
nacTu, COOTBETCTBEHHO

at; (33)

(g

Mo =

i=0
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5 )
AL = Z(b1’ +b2iTl)'°);’ (34)
i=1
rae t; = T/425,12;
o, = pl227.8.
0,Ay <0;
Mo =1 PopheRT (=) 33)
enip(t,m)
5y {X(T- o) - x(rr,ef.m)neff*}; (36)
WL @37
Q—2[(1—i]arctg(z“;/qD)+—cl(§/qD)} (38)
i Cp Cp
&y =2}1-ex - : @)

(&/ao) '+ (§q51w'1)2

— 0Zg
X(’l:,co) - 1:|:1 + A1(’L', (o)]' (40)

3HaueHus koaphnumeHTos {a} u {b,}, {b,} dopmyn (33), (34) npnBeAEHb! B Tabnuuax A.7 v A.8 npuno-
XEeHUs A. YHUBEPCANbHbIE TEOPETUYECKM 0GOCHOBAHHbIE NOCTOsIHHbIE Kg = 1,380658-1 072, R,=1,03;v=0,63;
y = 1,239. 3HauYeHMs NOATOHOYHBIX NapameTpoB Ans H-GyTaHa &, I, 9p, Trer NPMBEAEHDI B Tabnuue A.1 npu-
noxxeHusa A. B chopmynax (35), (38) u (40) TennoemkocTu Cpi Cy Y pac4eTHbIN KOMMMNEKC A, ONpeaensioT no
copmynam (10), (11) 1 (18) COOTBETCTBEHHO; KOIPDULMEHT AUHAMUYECKON BA3KOCTU p(T, ) ONPEAENSIOT No
dopmynam 27)—(31).

KOHTPONbHbIE 3HAYEHUs1 CTAHAAPTHLIX TEPMOAUHAMUYECKUX U MEPEHOCHBIX (|1, A) CBOWCTB H-OyTaHa
npueeaeHs! B Tabnuue 5.2 (FIMHWA HacbilweHus) npunoxenus b v B.1 (oaHoasHble 06nacTu) npunoxeHus B.

4 PaclwupeHHble HeonpeaeneHHOCTU pacyeTHbIX 3Ha4YeHUN CTaHOaPTHLIX
CrNpaBOYHbIX AAaHHbIX NO CBOMCTBaM H-OyTaHa

PacLuMpeHHble HeonpeaeneHHOCTHN (C A0BEPUTENLHON BEPOSATHOCTLIO 95 %) pacyeTHbIX 3HaYeHWii Tep-
MOAUHAMNYECKUX CBOMCTB U CBOWCTB NEPEHOCA: NNOTHOCTM 8P = Ap/p, CKOPOCTH 3BYKA OW = AW/W, U30XOPHOM
3¢, = Ac,Jc, n nsoGapHoi E)cp = Ac,/c, TennoemkocTen, kosdduLmueHtTa guHaMn4ecKoin BA3KOCTM S = Ap/p
U K09 pULIMEHTa TENNONPOBOAHOCTH OA = AA/A ONpeaensaioTca B COOTBETCTBUU C OLEHKaMu, NPUBEAEHHbIMU
B [1].

PacLumpeHHble HeonpeaeneHHOCTU KOHTPONbHbIX 3HAYEHWIT CTaHAAPTHBIX CNPaBOYHbLIX AaHHbIX H-ByTaHa
npeacraeneHsl B Tabnuuax 6.2 u B.1 (npunoxenus b n B), rae ana Bcex Tennoduanyeckux CBOMCTB, KPOME
QHTanNbLMNUKU, NPUBEAEHBI OTHOCUTESNbHBIE BENUYMHLI HeonpeaeneHHocTen dA = 100 - AA/A, %; AnA 3HTanbNuu
npuseaeHa abconiotHas BenuyuHa Ah, kIDr/kr.
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MpunoxeHue A
(o6A3aTenbHoe)

OcCHoBHble (bu3nyeckme napameTpbl U kK03 pULUMEHTbI YpaBHEHUI ON1A onpeaesieHUA 3HaYeHUN
CTaHOAPTHbIX CNPAaBOYHbIX JAHHbLIX NO CBOMCTBAM H-OyTaHa

Tabnuya A.1— OcHoBHble bUsMYeckne napameTpbl H-ByTaHa

DU3NYECKn napameTp, pasMepHoOCTb | 3HaueHue
MonsapHas macca M, kr/kmons 58,1222
lasoBagd noctosHHana R, kx/(kr - K) 0,14305157
MapaMeTpbl B TPOWHOW TOYKE:
Aaenekve p;, MMa 0,653 - 107
Temnepatypa T, K 134,895
MapameTpbl B KPUTUHECKOW TOYKE;
AaBnexve p, MMa 3,796
TeMneparypa TKp, K 425,125
MAOTHOCTL Py, Kr/m3 228,0
haKTop CXUMAEMOCTH Z,, 0,273767622
MapameTpbl 415 pacyeTa Akkp:
&g HM 0,194
T 0,0496
Gp: HM 0,87535
637,68

Tref’ K

Tabnuuya A2 —KosdduuneHTsl, Noka3aTenu cTeneHel U NapaMeTpbl ypaBHEHWUA ANA HeneanbHoi cocTaBnAoWeH
QYC H-6yTaHa [cM. ypaBHeHuA (3) u (4)]

J b; fj § 9 f % B; g Y
1 0,25536998241635-101 1 0,5 0 0
2 —0,44585951806696-1 o' 1 1 0 0
3 0,82425886369063 1 15 0 0
4 0,11215007011442 2 0 0 0
5 —0,35910933680333 - 10~1 3 0,5 0 0
6 0,16790508518103 - 10-1 4 0,5 0 0
7 0,32734072508724 - 10~1 4 0,75 0 0
8 0,95571232982005 1 2 -1 1
9 —0,10003385753419-101 1 25 -1 1
10 0,85581548803855 - 10~1 2 25 -1 1
" —0,25147918369616 - 10~1 7 1,5 -1 1
12 —-0,15202958578918 - 102 8 1 -1 1
13 0,47060682326420 - 102 8 1,5 -1 1
14 —0,97845414174006 10~1 1 4 -1 2
15 —0,48317904158760 - 10~1 2 7 -1 2
16 0,17841271865468 3 3 -1 2




OKoHyYaHuUe mabnuupl A.2
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J b; ‘i § 9 b % B g 1
17 0,18173836739334 - 10" 3 7 -1 2

18 -0,11399068074953 4 3 -1 2

19 0,19329896666669 - 10" 5 1 -1 2

20 0,11575877401010 - 102 5 6 -1 2

21 0,15253808698116 - 103 10 0 -1 2

22 -0,43688558458471 - 1071 2 6 -1 3

23 -0,82403190629989 - 1072 6 13 -1 3

24 -0,28390056949441 - 101 1 2 -1 2 10 150 | 0,85 | 1,16
25 0,14904666224681 - 102 2 0 -1 2 10 200 1 1,13

Tabnuua A3 — KoathdulneHTbl ypaBHeHWit (2) u (13)—(16) ana TepmoguHaMUieckux cBOMCTB H-OyTaHa B uaearb-
HO-ra30BOM COCTOSIHUY, 3HTanbnuA Ahg u aHTponus Ahy

i 8 3,
1 12,54882924 0
2 -5,46976878 0
3 3,24680487 0
4 5,54913289 0,7748404445
5 11,4648996 3,3406025522
6 7,59987584 4,9705130961
7 9,66033239 9,9755537783

Ahg = 956,35 KL/,
Asg = 5,3277 kIx/(kr - K)

Tabnuya Ad— KosdhdpuumeHTsl Cq 1 a; ypaBHeHnit (28, 29) Ans pg u Q H-GyTaHa

i

a;

0 4,6147656002208
1 4,5743185910390 - 10~
2 3,0851104723224 - 102

Co = 1,0546549635209 - 103

Ta6nuya AS— KosdpduuueHTsl b; n C, ypaBHeHus (30) AnA B“ H-OyTaHa

i b;
0 -1,9572881000 - 10!
1 1,98887362343 - 102
2 -8,3176420912 - 102
3 1,83218450345 - 103
4 -2,26510439059 - 103
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OkoHYaHue mabnuupl A.5

i b;

5 1,51348864395 - 103

6 —4,32819866497 - 102
7 5,19698852489

8 —3,86579291550 - 102

C,=4,89736312734 - 101

Tabnunua AB—KoahdpuumeHTsl ¢, B, €, a TakKe nokasaTenu cteneHeit v, r; u t; ypaBHeHns (31) ana Ap H-GyTaHa

i G B; g t; r;
1 2,3460864383872 2 2
2 7,8632175809804 - 10" 5 2
3 1,5823593499816 - 10' 0 25
4 -9,4670516989296 0 3
5 1,051149627634 0 5
6 —1,9355799491084 - 1072 4 7,5
7 1,4895031937816 - 104 5 10
8 1,2280342363570 - 103 0 0
9 1,2790911462043 30 220 0 0
10 2,5581822924086 - 10~ 5 400 0 0
v=57
Tabnuya 7 — KoadpuumeHTsl &; ypaBHeHus (33) Ans kg H-6yTaHa
i a;
0 1,62676
1 9,75703 - 107!
2 2,89887 - 101
Tabnuya A8 —KoadpdpuumneHTsl bj,- ypaBHeHusa (34) ans AL H-OyTaHa
. bji
1
j=1 j=2
1 -3,04337-10" 4,18357-10"
2 1,65820 - 102 -1,47163 - 102
3 —1,48144 - 102 1,33542 - 102
4 5,25500 - 10° —4,85489 - 101
5 -6,29367 6,44307
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MpunoxeHue b
(o6sa3aTenbHoe)

Tadnuubl KOHTPOJIbHbIX CTAHAAPTHLIX 3HAYEeHUI Tennou3nyecKux CBOUMCTB H-OyTaHa
Ha KPUBOM HACbIWEHUA

Tabnuuya B.1— O603Ha4eHUs U pa3MepHOCTU TeMNodPU3NHECKUX CBONCTB U UX HEONpPeAeneHHOCTel, NpeacTaBneH-
HblX B Tabnuuax B.2 n B.1 (npunoxeHus B)

HanmeHoBaHuWe nokasatens O6o3HayeHne PasmepHocTb
Temnepatypa T K
[aBneHune fol MMMa
[aBneHue HacblLeHNUs Ps MMa
MnoTHOCTb p kr/m3
OHTanbnus h KIK/Kr
BHTponus s KIPK/(kr - K)
M30xopHasa TennoeMKoCTb cy kpk/(kr - K)
M3obapHas TennoemkocTb c, k/(kr - K)
CKopocTb 3ByKa w m/c
KoadhpuyuneHT gnHaMm4eckoi BA3KOCTH v MmKMa - ¢
KoagppuymneHT TennonpoBogHOCTH n MBT/(M - K)
OTHOCUTENbHasA HeonpeAeneHHOCTb TENMOogU3NYECKUX CBOWCTB, NCKIOYasa SHTaNbMUIo SA %
AbcontoTHasa HeonpeaeneHHOCTb SHTaNbNUm Ah KIDK/Kr

Mpumeyarnune — B Tabnuue b.2, rae npeacTaBneHbl KOHTPOMNbHLIE CTaHAapTHbIE 3HAYEHNA Tennoduanye-
CKMX cBOMNCTB (A) H-OyTaHa Ha KpMBOW HacklweHusi, 06o3HadeHns A' v A" — CBOWCTBA HaCHILEHHOW XMAKOCTU U Ha-
ChILLEHHOro napa, COOTBETCTBEHHO.

Tabnuuya Bb.2 — KoHTponkbHble CTaHAAPTHBIE 3HAYEHUSA TEMNOPUINYECKUX CBONCTB H-OyTaHa Ha KPUBOW HaCLILLEHMSA

"

Ps p p’ h h s s’ c, c,

3ps 5p’ Sp" AR AR" 5s' 5s” 3c,’ 3c,”

135,00 | 0,67910- 108 | 734,86 | 0,35165 104 | 2349 730,8 2,2020 | 5,9658 1,442 0,964

0,02 0,02 0,02 0,5 0,1 0,04 0,01 1,0 2,0

) ) ’ )

150,00 | 0,85728 - 105 | 720,88 | 0,39953- 103 | 264,6 7477 2,5015 | 5,7224 1,442 1,015

0,02 0,02 0,02 0,5 0,1 0,04 0,01 1,0 2,0

200,00 | 0,19390- 102 | 673,99 | 0,67923 1071 | 3655 809,3 3,0818 | 5,3007 1,473 1,174

0,02 0,02 0,02 0,3 0,1 0,03 0,01 1,0 2,0

) ) , )

250,00 | 0,39153-10~1 | 624,95 | 0,11182- 10" 4721 8771 3,6565 | 5,1764 1,573 1,364

0,02 0,02 0,02 0,2 0,1 0,02 0,01 1,0 2,0
300,00 0,25760 570,68 0,65164-101 588,5 9481 3,9790 | 5,1776 1,729 1,602
0,02 0,02 0,02 0,1 0,1 0,02 0,01 1,0 2,0
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lpodomxeHue mabnuusl 5.2

Ps p' p" h' h" s’ s" ¢, c,”
r P 5p’ 5p” AR’ AR" 5s' 5s" sc,’ 5c,"
350,00 0,94418 505,18 | 0,23389 - 102 719,7 1017,4 | 4,3787 | 5,2293 1,922 1,877
0,40 0,40 0,40 0,2 0,2 0,09 0,02 3,0 2,0
400,00 | 0,24954 - 10" | 408,48 | 0,73077 - 102 875,8 1069,7 | 4,7854 | 5,2704 2,173 2,210
0,40 0,40 0,40 0,7 0,4 0,05 0,03 3,0 2,0
424,00 | 0,37262-10" | 284,03 | 0,17321-10% | 989,0 1047,5 | 50509 | 5,1889 2,454 2,549
0,50 5,68 14,15 71 16,5 0,34 0,76 5,0 5,0
OkoHYyaHue mabnuupl b.2
' " w' w" n' n" A I
r SCp' SCp” w’ aw” on’ on" Sh' L
135,00 1,973 1,107 1826,1 148,9 2350,5 3,34 176,6 4,86
1,0 2,0 1,00 1,00 4,0 6,0 3,0 5,0
150,00 1,986 1,158 1729,8 156,5 1386,6 3,73 1713 5,58
1,0 2,0 1,00 1,00 4,0 6,0 3,0 5,0
200,00 2,062 1,319 1438,2 178,9 4814 4,98 149,4 8,50
1,0 2,0 0,50 1,00 4,0 6,0 3,0 5,0
250,00 2,213 1,623 1160,9 195,6 258,7 6,19 125,8 12,20
1,0 2,0 0,50 1,00 4,0 6,0 3,0 5,0
300,00 2,451 1,811 890,9 202,2 157,0 7,38 104,0 16,79
1,0 2,0 0,50 1,00 4,0 15 3,0 3,0
350,00 2,820 2,250 620,4 192,56 99,0 8,74 85,5 23,07
3,0 2,0 0,50 1,00 4,0 15 3,0 3,0
400,00 3,838 3,623 318,4 154,8 56,5 11,37 70,6 35,15
3,0 2,0 4,00 4,00 4,0 15 3,0 3,0
424,00 34,430 44,895 127,2 115,7 30,6 18,22 79,5 79,03
5,0 5,0 4,00 4,00 4,0 15 5,0 5,0

10




MpunoxeHue B
(obsizaTenbHoe)

B ogHod)a3HON obnacTu

FOCT P 8.952—2018

Tabnuua KOHTPOSIbHbIX CTAHAAPTHbIX 3HAYeHUM TensnnoM3nYecknx CBOMCTB H-OyTaHa

Tabnuuya B.1— KoHTponbHble cTaHAapTHblE 3HaYeHWS TennodusnYecknx CBOWCTB H-OyTaHa B ofHoda3Hoii obnacTu

p h s ¢, o w n A
p
3p Ah 3s de, 3¢, dw du Sk
T=1350K
0,1 734,90 235,0 2,2928 1,442 1,973 1826,5 2352,49 176,63
0,02 0,5 0,04 1,0 1,0 1,00 6,0 5,0
T=200,0K
0,1 674,06 365,7 3,0815 1,473 2,062 1438,8 481,85 149,48
0,02 0,3 0,03 1,0 1,0 0,50 4,0 50
30,0 691,97 398,1 3,0250 1,497 2,030 1591,7 635,32 161,45
0,10 1,5 0,09 1,0 1,0 0,50 4,0 3,0
70,0 711,03 442 5 2,9622 1,523 2,010 1756,1 866,54 174,87
0,10 2,0 0,09 5,0 50 1,00 6,0 3,0
T=300,0K
0,1 2,3998 955,3 5,3303 1,574 1,738 211,3 7,42 16,75
0,02 0,1 0,01 2,0 2,0 1,00 0,5 50
30,0 609,32 613,9 3,8959 1,753 2,320 1153,4 216,26 123,15

11
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lpodomxeHue mabnuubi B.1

P h s cy, , w n A
p
3p Ah 3s e, 3¢ 3w du S
0,40 2,5 0,15 1,0 1,0 0,50 4,0 3,0
70,0 641,49 655,0 3,8202 1,780 2,271 1385,0 295,01 142,64
0,40 42 0,18 5,0 50 0,50 6,0 3,0
T=400,0K
0,1 1,7669 1149,9 5,8870 2,008 2,158 2453 9,87 28,28
0,20 0,1 0,01 0,5 0,5 0,20 0,5 50
30,0 523,31 866,1 46188 2,133 2,731 816,4 110,88 97,09
0,40 0,8 0,09 3,0 3,0 2,00 4,0 3,0
70,0 576,84 900,1 4,5228 2,160 2,635 1112,7 160,97 119,42
0,40 2,4 0,11 50 50 2,00 6,0 3,0
T=500,0K
0,1 1,4052 1386,3 6,4130 2,416 2,563 2741 12,22 42,99
0,20 0,1 0,01 0,5 0,5 0,20 0,5 50
30,0 433,38 1159,2 5,271 2,510 3,118 5954 66,43 86,55
0,40 0,1 0,06 3,0 3,0 2,00 6,0 3,0
70,0 516,86 1181,5 5,1491 2,534 2,985 929,8 107,46 109,03
0,40 1,4 0,07 5,0 50 2,00 6,0 3,0
T=600,0K
0,1 1,1680 1660,7 6,9123 2,770 2,916 299,8 14,50 60,89
0,50 0,1 0,02 0,5 0,5 0,20 0,5 5,0
30,0 349,20 1486,3 5,8668 2,844 3,405 483,3 46,05 87,45
1,00 0,7 0,08 3,0 3,0 2,00 8,0 3,0

12
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OkoH4YaHue mabnuupi B.1

p h s cy, Cp w u Iy
P dp Ah ds 8¢, 8¢, dw du dh
70,0 462,67 1495,4 5,7207 2,865 3,286 814,6 80,16 109,17
1,00 2,1 0,12 5,0 5,0 2,00 6,0 3,0

13
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[1] Tabnuubl cTaHAapTHBIX cnpaBoYHbIX AaHHbIX, TCCCO 338—2018. HopmarnbHbIiA OyTaH XUAKWA 1 ra3oobpasHbIi.
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YOK 547.2146:006.354 OKC 07.030

KnioyeBble croBa: MocyaapcTBeHHas cuctema oGecnedyeHns equHCTBa U3MEPEHUI, CTaHAAPTHbLIE CrpaBoY-
Hbl€ JaHHblE, XNIOKUIA 1 ra3006pasHblil H-OyTaH, TepMOAMHAMUYECKUE CBOWCTBA, KOS MULIMEHTLI AUHAMUYE-
CKOI BA3KOCTM W TEMNONPOBOAHOCTYU
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