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TEeXHNYEeCKOMY PerysimpoBaHuio 1 MeTponoruy B ceTun NHTepHeT (Www.gost.ru)
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HALULWOHANBbHBWA CTAHOAPT POCCUMNCKOWM OSGELEPALUMN

FocypapcTBeHHas cuctema obecnevyeHnss eAMHCTBA U3MepeHunii

HALMOHANBbHbIA CTAHIAPT.
CTAHOAPTHBIE CMIPABOYHBIE AAHHbIE.
MPOMAH XUIKAW N TA300BPA3HbIW

TepmognHamMuyeckme cBoincTBa, KOAULNEHTHI AMHAMUYECKOM BA3KOCTM 1 TENJ0NPOBOAHOCTM
npu Temnepatype ot 86 Ko 700 K n gasneHnun go 100 MMa

State system for ensuring the uniformity of measurements. National standard. Standard reference data.
Liquid and gaseous propane. Thermodynamic properties, dynamic viscosity and thermal conductivity
at temperature from 86 K up to 700 K and pressure up to 100 MPa

[Oata BBefeHus — 2018—03—01

1 O6nacTb NpMMeHeHNs

HacTosiwumii cTaHAapT pacnpocTpaHaeTcsl Ha XUk 1 ra3oo6pasHblii MponaH 1 ycTaHaBMBaeT MeTo-
[bl pacyeTHOro onpefeneHns 3Ha4yeHuin cTaHAapTHbIX CNPaBOYHbLIX AaHHbIX MO MIOTHOCTU p, aHTanbnum h,
SHTPONUMN S, N306aPHOI TENNOEMKOCTH CP. N30XOPHOW TENSI0eMKOCTH ¢, CKOPOCTM 3ByKa W, KoadduumneHTa
AVHaMUYeckol BA3KOCTH L M KO3hdhmumeHTa TenaonpoBoAHOCTY X ANS NponaHa kak B oAHO(a3HbIX obna-
cTax (ras. XuMAKOCTb U oona), Tak U Ha IMHUKM (ha30BOro nepexoja ras — XUAKOCTb (JIMHUM HacbIWweHns), a
TakKe 3HaYeHul faBneHns HacblweHus pb.

2 HopmaTtuBHbIe CCbISIKK

B HacToALleM cTaHAapTe UCMONb30BaHbl HOPMATUBHbBIE CCbISIKM Ha criegylolme cTaHfapThbl:

FOCT 8.566 locypapcTBeHHas cuctemMa obecnevyeHus efnHCTBa M3MepeHuid. MexrocygapcTBeH-
Has cuctema AaHHbiX 0 PU3NYECKNX KOHCTaHTax M CBOWCTBaxX BelwecTB U matepunasnoB. OCHOBHbIE MO-
NOXeHns

FOCT P 8.614 lNocyaapcTBeHHas cuctema obecneyeHuss eauHcTea nsmepenuii (TCU). MocygapcteeHHas
cnyx6a ctaHfgapTHbIX CNPaBOYHbIX faHHbIX. OCHOBHbIE MOIOXEHUS

FOCT P 54500.3/PykoBoactBo MCO/M3K 98-3:2008 HeonpegeneHHOCTb namepexus. YacTtb 3. Pyko-
BO/ICTBO MO BbIPAXEHUIO HEONPeAeIeHHOCTN U3MepeHns

NMpuMeyaHue — Tlpu NONb30BaAHUM HACTOSALWMM CTAHAAPTOM Lienecoo6pasHo NpPoBepUTb AelicTBrUE CCbl-
JNIOYHbIX CTAHAAPTOB B MH(HOPMALMOHHOW cucTeme 06Liero Nosib30BaHWA — Ha ouumanbHOM caiite ®efepanbHOro
areHTCTBa N0 TEXHUYECKOMY PETY/IMPOBAHUID W METPONIOTMMN B CETU VIHTEPHET UM NO €XeroAHOMY MH(OPMaLOHHOMY
ykasarenio «HauuoHanbHble CTaHAapTbl», KOTOPbI ONYy6IMKOBAH NO COCTOSHUIO Ha 1 AHBapS TekyLyero roaa, v no Bbl-
nyckaMm exemMecsyHOro MHGOPMAaLMOHHOIO ykasaTens «HaunoHanbHble CTaH4apThl» 3a Tekywwuit rog. Ecnu 3aMeHeH
CCbIJIOYHBIN CTaHAApT, HA KOTOPbIA AaHa HeAaTUPOBaAHHAs CCbINKA, TO PEKOMEHAYyeTCA MCNoNb3oBaTb AelCTBYIOLLYI0
BEPCUI0 3TOr0 CTaHAapTa C Yy4eTOM BCEX BHECEHHbIX B fJaHHYI0 BEPCUI0 U3MEHEHUIi. ECIM 3aMEHEH CCbINIOYHbIN CTaH-
[apT. Ha KOTOpbIi AaHa AaTUpOBaHHasA CCblsika, TO PeKOMeHAYyeTCs UCNo/b30BaTh BEPCUIO 3TOrO cTaHAapTa C ykasaH-
HbIM BbllUE TOAOM YTBEPXAEHUS (MPUHATUA). ECAW Nocne yTBEPXAEHUS HACTOSLLEro CTaHAapTa B CCbINIOYHbINA CTaH-
[apT. Ha KOTOopbI flaHa AaTupoBaHHas CCblfika, BHECEHO U3MEHEHWe, 3aTparuBaloliee NonoxeHne, Ha KOTopoe JaHa

M3paHue oduymansHoe
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CCblNIKA, rO 3TO MNOJIOXEHUE PEKOMEHAYETCS NPUMEHATL 6€3 yyeTa [aHHOTO W3MEHeHUsl. ECnM cCbiNoYHbli cTaHaapT
OTMeHeH 6e3 3aMeHbl, TO NOIOXEHNE, B KOTOPOM flaHa CCblfIka HA HEro, peKkoMeHAyeTcs NPUMEHATb B YacTW, He 3a-
TparnBawlLLe 3Ty CCbISIKY.

3 O6uwwme NoNoXKeHnst

CTaHfapTHble cnpaBoyHble 3HavyeHusa {TOCT P 8.614. TOCT 8.566) p. h, s. cp. W 1 pS paccunTaHbl
no eANHOMY 4718 XUAKOW 1 ra3oBoi has hyHAaMeEHTa/IbHOMY ypaBHeHW0 cocTosHus (®YC) — 3aBUCUMOCTM
CBOGOAHOV aHeprun (pyHKUMM FenbmronbLa) A W iijkjihucim p u Temnepatypbl T

af(op)« fQ(<o,1)+fr (w,T). )

roe f. n T— 6e3pa3mepHble NosHas CBO6OAHAA 3HEPrus, nieasnbHO-ra3oBas v HemgeasibHas COCTaB/IA0-
e cBO6OAHON IHEPrMKN COOTBETCTBEHHO;
LIl — OTHOCUTESIbHAA NMIOTHOCTb, L = P/PKY;
t — oTHOocuTenbHaA Temneparypa, T = TIT—
3HaveHuss NAOTHOCTU (pKp) U Temnepatypbl (TKP) NponaHa B KPUTUYECKOl Touke npuBefdeHbl B Tabiu-
ue A.1 npunoxeHuna A.
YpaBHeHWe 415 naeasbHO-ra3oBoi cocTaBsoLLell CBO604HON 3Heprn UMeeT CnefyoLnii BUa;

fQsiInftojfa, +a21 1+a31n(t'l)+ £ aJnfl-exp".T'D]. P)
1-4

KoathduuneHTsl {a,.} n napameTpsbl ypaBHeHus (2) npuBefeHbl B Tabnmue A.3 npunoxeHus A.
YpaBHeHue ANs nenpeanbHoin coctTaBnsioweid cBO60AHON aHeprun UMeeT cneayLwnii Bug;

18

®

roe
ta'ix~'i exp£gycotj. j 11
Q]
arl T expj-ai (to-e)2~P; (¢ 1 /S12.
B chopmynax (3) n (4) — koadhpuLMEHTbI YpaBHEHNS COCTOSIHUSA, 3HAYEHNS KOTOPbIX BMECTe C noka-
3arensamu cteneHen r*  nu napametpamu of a, py npuBeeHbl B Tabnuue A.2 npunoxeHus A.

MnoTHOCcTb (0 B ogHOha3HbIX 061acTAX Npu 3afaHHbIX 3HAYeHUsAX aasneHus (p) u Temnepatypsl (7)
onpefensioT U3 pelleHns cneayoLero ypaBHeHus

n"<ot(1+A0)/z Kp, (5)
roe r:=plp;

3HaueHus gaenexus (p,p) U chaktopa cxrMaeMocTn (zKp B KpUTUYECKOW TOUKE, a Takxe rasoBoii Mno-
cTosiIHHOW (R) nponaHa npvBefeHbl B Tabnmue A.1l npunoxeHuns A.

MNOTHOCTY ra3oBoOVi LW" 1 XUAKON W' a3 Ha NMHUM HaCbILWeHUs Npu 3afaHHol Temnepatype T onpepe-
NATCA 13 ycnoBuii (ha30BOr0 PaBHOBECUSA B pe3y/ibTaTe peLleHus crefyroLeli CUCTeMbl YpaBHEHWA;

T.0>")-4(1,0)") =0

r(1.<})-¢pr(r,a>")*Q

raBY»I(T, W) — Ge3pasmepHas HeugeasbHasg“CcoCTaB/sowWas 1M306apHO-M30TEPMUYECKOro noTeHumana (no-
TeHunana Mb6ca):

<Prc/TT + A ) +|MM - (7)
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[laBneHve Ha nMHUM HacbiweHna  onpegensoT no chopmyne (5) ana wr'.

DHTanbnusi, 3HTPONUsA, M3obapHas U N30XOpHasA TEMJI0EMKOCTM U CKOPOCTb 3ByKa Kak B 04HOMA3HbIX
o6nactax (4na T wW). Tak U Ha NMHUKU HacbiweHnus (ana . al/ nam . 0»") BbluMCASAITCA MO criefylowmM no
hopmynam:

h = hQ+ A3RT; (C)]
s = s0+RA4; )
cr"c"RiIUAzf/luA,); (20)
cv*cV0 ¢ AR: (11)
IVa [l03RTcp(L+A,)/ Qv]° 5, (12)

rge /)0, sO, cN0— 3HTaNbnNusl, IHTPONUSA N N30XOpPHasi TENJIOEMKOCTb B NAeaslbHO-Ta30BOM COCTOSIHUMN.
TepMoguHamMuyeckne CBOCTBA B MAealbHO-Ta30BOM COCTOSIHUM ONpPeaesisioT no hopMynam, NonyyeH-

HbIM 13 /AT, LL):
7

vo Ra+z+*AaD? (13)
1-4
ho - RT 1+a3.a20"a,£,0 1/ (14)
-4 HT
sO =Rd4a3(1- WO)-a, + a[e.D, -In(1- E;)] +As0/R - Into (15)

-4

rne0 =T.1:
E; n D-— dyHkuum o1 0, nmerolime cneayownii Bua:

E, aexp(-8,0), 0,=6,0/(1-£,). (16)

KoadhpuumenTol (a” B hopmynax (13)—(15) n napameTpsbl {6(¢ B chopmyne (16). a TaKke 3HaYeHUs 3H-
Tanbnuu \h Qu aHTponun AsO npuBeaeHbl B Tabnuue A.3 npunoxeHus A; 3HaueHus \h Qu AsO BBefeHbl aAns
yAo6CcTBa CpaBHeHUs € paHee ucnosb3osaswymucs Tabavuamv CCJ no nponany [1].

Komnnekcbl Ag—A5 s dhopmynax (5)—(12) onpegenstoTt no cnefyowmuM COOTHOLLEHUSAM, MOSYyYEHHbIM
n3 ypaBHeHus (3) onpegeneHns ft ¢ ncnonb3oBaHWEM U3BECTHbIX AuddiepeHLManbHbIX ypaBHeHNA TepMo-

AVNHaMUKN:
18

No-b'yP Nl an
/-<
(18)
Ne
N-loe NS IxAy(+ 1) (19)
n3-X ol [x(-y(]; Cu»
71
(21)

na -2 ‘)n [yy+1]:
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(22)
roe
] * g;/yeoi, y511

r.-2cx;co(<o-ey), ya 12;

(23)

ayl2ol//, 1511

u. (24)
-2ay(o(2w-£y), /r 12;

(25)
CORPYtUT 1- YW yA 12
Jo. Y511
26
°' = |-20/r-1(27-1-7y). YA 12. (@8)

CTaHAapTHble CnpaBoYHble 3Ha4YeHUs KoadduumeHTa AUHAMUYecKol BA3KOCTM MponaHa paccyvTaHbl
no cnepywoulein dpopmyne [1]

L, » MO exP(/1m)- (27)
rae Rpu [ip — KO3 HULMEHT AMHAMUYECKOI BS3KOCTU NPONaHa B COCTOSHN Pa3peXeHHOro rasa 1 U3GbITou-

Has no oTHoweHWo K pO cocTaBnslwWwas KoadduumeHTa ANHAMUYECKol BA3KOCTU COOTBET-
CTBEHHO. onpegensiemsble nNo hopmynam:

Ho | @ 2. (28)
[-e4
15
/-1

B ypaBHeHuAX (28) n (29) T = tTKp*369.825 Si = wpKy220.49; 3HaveHns koadpcuumeHTos (ahc) ypas-
HeHuii (28), (29) n nokasaTteneli cteneHei (r., t) ypaBHeHus (29) npmeefeHbl B Tabnunuax A.4 n A.5 npunoxe-
HUsA A.

CTtaHpapTHble cnpaBOYHble 3HAYeHUs KoadhdmumeHTa TenonpPoBOAHOCTM MponaHa paccyMTaHbl No
cnegywouleli hopmyne

X= X0 +4X+0Xkp> (30)

rae Xaq, Ja v /T — KO3 MLUMEHT TENMONPOBOAHOCTM NpOMnaHa B COCTOSIHUM Pa3pexeHHOoro rasa, n3bbiTou-
Has No OTHOLLEHWMIO K ApcocTaBnsatowas KoauumeHTa TenonpoBogHOCTY 1 aHOMaslb-
Has cocTaBnsiolas Ko3hduLUMEHTa TENIONPOBOAHOCTA B OKOJIOKPUTUYECKOK o6nactu
COOTBETCTBEHHO

(31)
r-0

32)
roe T, = 7/S69.82.
oo, = p/220,3.
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o.y.sa

pcp*BKOT-(6 - Qq) (33)
ensp(rcis)  AXZO
r (34)
(35)
|/| arctg(y<fc) +fs.(ygD) (36)
n @)

1-exp 1 (37
. 38
XEW s p oy 39)

3HaueHus koapdmumeHTos {a} n (bl). {b2J popmyn (31), (32) npuBeneHsl B Tabmuax A.6 n A.7 npuno-
XeHnsa A. YHuBepcasibHble TeopeTnyeckn 060CHOBaHHbIE MOCTOSAHHbIE KB = 1.380658 10~2; RO = 1.03;
v = 0.63; y = 1.239. 3HauyeHNs NOAroHOYHbIX NapameTpoB Ana nponaHa £0, I, gD, T(ef npuBegeHbl B Tabnu-
ue A.1 npunoxenus A. B chopmynax (33). (36)—(38) TensioeMKocTu Cp, U pacyeTHbIl KoMnaekc A, onpege-
nsT no popmynam (10). (11) n (18) COOTBETCTBEHHO; KOI(MMULMEHT ANHAMUYECKOW BA3KOCTH L(T. 1) onpe-
aensawT no popmynam (27)—(29).

PaccuntaHHble cTaHAapTHbIE CNPaBOYHbIE 3HAYEHUSA TEPMOLNHAMUYECKMX Y NEPEHOCHBIX (P. a) CBONCTB
nponaHa npueefeHsbl B Tabnuuax b.2 (nMHus Hacoiwexnns) n 6.3 (ogHotasHble o6nacTu) npunoxeHus b.

4 PaclnpeHHble HeonpeaeneHHOCTU pacyeTHbIX 3HaYeHW CTaHOAapPTHbIX
cnpaBOYHbIX AaHHbIX MO cBoiicTBaM nponaHa

PacwupeHHble HeonpegeneHHocTn (TOCT P 54500.3) pacyeTHbIX 3Ha4YeHnid NIoTHOCTU 5p = Ap/p 1 cKo-
pocTu 3ByKa = Awjw A4NA pasniMuHbiX Avana3oHoB TeMnepartyp v jaBneHnii npusefeHsl B Tabnuuyax 1 v 2.

Ta6nuya 1— PacliMpeHHble HeonpeaeneHHOCTH pacyeTHbIX
3HAYEHWIN NNOTHOCTH

ar, K AP. MMa Sp.%
86 S TS 350 Ps(l) s p s pniax
0.01
350 < ' S500 10<pS 100
86 £ 7S 350 0<pspyT) 0.03
350 < 7 S500 0<p S10 0.1
500 < TS 700 0<pS 100 0.3*

‘ 3HauyeHve Nosly4yeHo aBTopaMmn HacTosiLLeld TabnuLbl.
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Tabnuua 2— PaclmpeHHble HeonpeaeneHHOCTU pacyeTHbIX
3HAYEHU CKOpPOCTY 3ByKa

OTK Op. MMa &%

86 S 'S 300 O<pep&?

0.01
300 < 7 S650 O<pe 10
260E£TS Tp ps(he pe 100

0.03
Tup <7 S 420 pd < p £ 100
86 £ T <260 0.1
300<rs 1.0<p Sps(7)
Mp< 7£420 10<pSpK 2.0+
420 <75 700 1.0<ps ioo

" 3HaueHVe NoJTyYeHOo aBTopaMy HacTosILLEl TabnmLpl.

[na okonokputnyeckon obnactun (T = 0,97—1.03 n u>= 0,75—1,25) 3Ha4yeHns 5p onpesensioT B COOT-
BETCTBUW C Teopueii nepeHoca ownbok no cnegyrowein hopmyne

1+n,
0,04. (39)
1+4.
PaclumpeHHble HeonpeaeneHHOCTY pacyeTHbIX 3HaYeHuid aHTanbnum Ah. kIK/kr, v aHTponun 5s = Asls, %,
onpeaenstoT B COOTBETCTBMM C TeOpMeli nepeHoca ownbok Yepes 5p no crnefyolmmM BblpaXeHUAM:

Aha0l1+kr|-y- ;|i4)6p/100; (40)

55 0,01s0(t) +fi w Y4 ”I 1 5pis @41)

B chopmynax (39)—(41) Aq, -4,. 43 An— pacyeTHble komnnekcol (17), (18) n (20), (21); sO(x) paccuun-
TbiBatoT No popmyie (15). Ho 6e3 yyeTa In(<o).

PaclunpeHHble HeonpeaeneHHOCTH (C 4OBepUTENbHON BEPOATHOCTLIO 95 %) pacyeTHbIX 3HaYeHWi 1ao-
XOpHOIi 1 n3o06apHoii TennoemkocTei g, = Acvicv n 5¢cp = [cp/cp cocTaBnawoT: Ans xugkol gassl — 2.0 %,
ans razosoii hasel — 1,0 %, gna cawomgHoli obnactm — 5.0 %.

PaclimpeHHble HeonpegeneHHoOCcT (C AOBEPUTENbHON BEPOATHOCTbIO 95 %) pacyeTHbIX 3HauYeHWi
CBOIICTB NepeHoca: KoadhuLMeHTa AMHaMnYeckoit BaskocTu g = Aa/a v koathduumeHTa TenionpoBoaHOCTH
6A = JA/A onpefensioT B COOTBETCTBMM C OLleHKaMu, NpuBeAeHHbIMU B [1] — Ana 64 v Ha OCHOBE CpaBHEHMWI
pacyeTHbIX 3HAYEHWUIA C IKCNEePUMEHTaIbHbIMU faHHbIMU — Ans BA.

,4...3,8 —ras;
,7...5.0 — XNAKoOCTb:

0.4...2.9 — dnroung,
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3,7 — ras:
61, %— 1.2 — XUAKOCTb:
4.0...5.0 — cpnong;
6,0 — OKOJIOKpUTMYeckas obnacTtb.

PacLuvpeHHbie Haonpaaa/iBHHOCITO PAKTOTHBIX FbIFTHUIA UTLLAAPIHBIX CMPaBOYHbLIX OXHbIK CTernaHa
npeacTaBneHsl B Tabnuuax 6.2 n b.3 (npunoxexune B), rae Ans Bcex Tennodun3nyecknx CBOMCTB, KpOME 3H-
Tanbnuu, NpUBEAEHblI OTHOCUTENbHbIE BENMWYMHBLI HeonpeaeneHHocteli 5A = 100 AA/L %; onsa sHTanbnum
npvBefeHa abconoTHasa BennunHa Ah, kx/kr.
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MpunoxeHne A
(o6sA3aTenbHoe)

OCHOBHble husnyeckne napameTpbl 1 KOIDPULNEHTb ypaBHEHU ANA ONpeAeneHns 3HauyeHuni
CTaHAapTHbIX CNPaBOYHbIX faHHbIX MO CBOWCTBAM nponaHa

Tab6nunuya A.l — OcHOBHble hu3nyeckme napameTpbl nponaHa

DuUsnyeckux napameTp, pasmMepHoOCTb 3HaueHve
MonsapHasa macca M. Kn'kmMonb 44.09562
[azoBas noctosaHHasa R. kOx/(kr « K) 0.1885555
MapameTpbl B TPONHOW TOuke:

nasneHue p,. MMa 0.17 - H0"9

Temnepartypa 7,. K 85.525
MapameTpbl B KpUTUYECKON TOUKe:

fasneHune pd. MMNa 4.2512

Temnepatypa lkp. K 369.89

NNOTHOCTb P . Kr/M3 220.4781

hakTop cxknmaemocTtun zKD 0.276461261

MapameTpbl ana pacyeta Jindg:

40. Hm 0.194
r 0.09261595
98 Hm 0.6480458
rrer-K 554.73

Ta6nunuya A.2 — KoadpduuneHTbl, NokasaTeny cTeneHein n napameTpbl ypaBHEHUS 415 HeuaeasnbHOl cocTaBnsAoLWei
®YC nponaHa [cMm. ypaBHeHUs (3) u (4)]

/ 0 , 1 it. 57 y Yi
1 0.042910051 4 1 0 0

2 1.7313671 1 0.33 0 0

3 -2.4516524 1 0.8 0 0

4 0.34157466 2 0.43 0 0

5 -0.46047898 2 0.9 0 0

6 -0.66847295 1 2.46 -1 1

7 0.20889705 3 2.09 -1 1

8 0.19421381 6 0.88 -1 1

9 -0.22917851 6 1.09 -1 1

10 -0.60405866 2 3.25 -1 2

u 0.066680654 3 4.62 -1 2

12 0.017534618 1 0.76 -1 2 0.963 2.33 1.283 0.684
13 0.33874242 1 2.5 -1 2 1.977 3.47 0.6936 0.829
14 0.22228777 1 2.75 -1 2 1.917 3.15 0,788 1.419
15 -0.23219062 2 3.05 -1 2 2.307 3.19 0.473 0.817
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OkoHuaHne Tabnuubl A.2

i b, 9, i ai A rj f,
16 -0.092206940 2 2.55 -1 2 2.546 0,92 0.8577 15
17 -0.47575718 4 8.4 -1 2 3.28 18.8 0.271 1.426
18 -0.017486824 1 6.75 -1 2 14.6 547.8 0.948 1.093

Ta6nuuya A.3 — KoadpduumneHTsl ypaBHeHuid (2) n (13)—(16) ans TepMogUHaAMUYECKUX
CBOWCTB MponaHa B UAeasbHO-ra30BOM COCTOAHWM, 3HTanbnusa A/10n aHTponusa ASq

1 -4.970583 —
2 4.29352 —
3 3.0 —
4 3.043 1.062478
5 5.874 3.344237
6 9.337 5.363757
7 7.922 11.762957

AhO = 324.794 k[x/kr;
As0 = 3.294825 k[x/(kr mK).

Ta6nuuya A.4 — KoadpuumeHTbl a, ypaBHeHus (28) ona Hy nponaHa

1 ot
-4 -0.603254473
-3 6.06748845
-2 -25.4677194
-1 57.2408282
0 -70.9284190
1 44.5672908
2 0

3 0

4 -0.842908531

Ta6nuya A.5 — KoadpduuymeHTbl ¢, ypaBHeHuUs (29) ons Ap nponaHa

> c. h ft
1 -0.784758448 0 1
2 1.76354031 1 1
3 -0.269694393 2 1
4 -0.402359278 4 1
5 1.08475218 0 2
6 -0.605967615 1 2
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OkoHuyaHue Tabnuubl A.5

1 el h t
7 0.561917556 4 2
8 -0.495818159 0 3
9 -0,271260217 4 3
10 0.185501572 0 4
1 0,0424528132 1 4
12 0.0552155353 4 4
13 -0.0336444805 0 5
14 -0,00398715718 4 5
15 -0.804267347 w10-5 5 5

Ta6nuuya A.6 — KoathduuneHTsl a, ypaBHeHns (31) ans n0 nponaHa

r o,
0 -1.24778- 10°
1 8.16371 -10°
2 1.99374 + 101

Ta6nuya A.7 — KoadhdhuumeHTbl  ypaBHeHus (32) gna JA nponaHa

1 (94

Ie« Y«2
1 - 3.69500 - 101 4.82798 - 101
2 1.48658 - 102 - 1.35636- 102
3 - 1.19986 - 102 1.17588- 102
4 4.12431 - 10 -4.36911 - 101
5 -4.86905 - 101 6.16079 - 10mn

10
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Mpunoxexne b
(o6a3aTenbHoe)

Tabnuubl CTaH4APTHbLIX 3HAYEHNI TENN0(MN3NYOCKMX CBONCTB NponaHa
Ha KpMBOW HachbILWeHNs

Ta6nuua B.1 — O6o3HAYEHUSI U Pa3MEPHOCTU TeNNO0MU3NYECKUX CBONCTB W UX HEOMpeenNeHHOCTel, npeacTaBieH-
HbIX B Tabnuuax 6.2 n B.1 (npunoxeHune B)

HavmeHoBaHue nokasarens 0O603HaveHne PasvepHocTb
Temnepatypa T K
[laBnexune p MMa
[aBneHne HacbllWeHUs Ps MMa
MnoTHoCTbL p Kr/m3
OHTanbnuns h KIDK/KT
OHTponusa S KO/ (kT * K)
MaoxopHas TenioeMKocTb oy KO/ (kr  K)
M306apHas Tenno0eMKocTb ® KIK/(Kr « K)
CkopoCTb 3BYyKa w m'c
KoathpuuymeHT anHammnyecko BA3KOCTH n MkMa mc
KoathunuymeHT TennonpoBogHOCTN A MBT/(M *K)
OTHOCWTeNbHas HeonpeAeneHHOCTb Tenn0Mu3nyecknx CBONCTB,
MCKNOYas aHTaNbNno 6A %
ABCOMIOTHAA HeonpeaeneHHOCTb 3HTanbNun ANl KOpK/KT

MpumevyaHne — B Tabnuue B.2. rae npeAcTaBfieHbl CTaH4apTHbIE CPaBOYHbIe faHHble TenaoMuanyecknx

cBOWCTB (A) NponaHa Ha KpUBOW HacbllLeHUs, 0603HadeHns A' 1 A" — CBOWCTBA HACILLEHHOM XUAKOCTA U HACbILLEH-
HOTO napa COOTBETCTBEHHO.

Ta6nunua Bb.2— CraHfapTHble 3HaYeHNs TeNNoU3nNYecknx CBOINCTB NponaHa Ha KpUBOWA HacbIWeHNs
Pi P p* Ir m s' s' o V;
Py *p' np' Nb Ah' %3 iis' ic,' inc,”
86.0 0,20861 « 10-® 732.63 0.12865- 10"7 129.1 691,5 1,9095 8.4492 1,355 0.693
0,02 0,01 0.03 0,4 0.1 0.04 0.01 2.0 1.0
90.0 0.96910 m10-® 72847 0.57107 «10-7 136.7 695.0 1.9967 8,2000 1,350 0.708
0,02 0,01 0.03 0.4 0.1 0.04 0.01 2.0 1.0
100.0 0,25272 m10-7 718.15 0.13403 +10-5 156.0 704,2 2.1995 7.6816 1.341 0.748
0,02 0,01 0.03 0.3 0.1 0.04 0.01 2.0 1.0
110.0 0.34717 m10-* 707.93 0,16738 « 1074 175.3 713.7 2.3841 7.2786 1.337 0.785
0,02 0,01 0.03 0,3 0.1 0.03 0.01 2.0 1.0
120.0 0.29638 »10-5 697.79 0,13099 +10-3 194.8 723.7 2.5537 6.9605 1,335 0.821

0,02 0.01 0.03 0.3 0.1 0,03 0.01 2.0 1.0

1n
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MpopomxeHue Tabnuuybl b.2

r P P* ft' ft* s s" oV Vv
&0' 5p* nr an &S &S 8&ov*
130.0 0.17614 - 10'4 687.69 0.71863 10-3 2145 733.9 2.7109 6.7066 1.334 0.855
0.02 0.01 0.03 0.3 0.1 0.03 0.01 2.0 1.0

140.0 0.78993 10'4 677.59 0.29928 1<r2 234,3 7445 2.8577 6.5022 1.335 0.888
0.02 0.01 0.03 0.3 0.1 0.03 0.01 2.0 1.0
150.0 0.28345-10-3 667.46 0.10026 10-1 2543 755.4 2.9954 6.3365 1.338 0.920
0.02 0.01 0.03 0.2 0.1 0.02 0.01 2.0 1.0
160.0 0,85022 10'3 657.27 0.28210-10 1 2744 766.6 3.1255 6.2016 1.342 0.951
0.02 0.01 0.03 0.2 0.1 0.02 0.01 2.0 1.0
170.0 0.22041 -10~2 647.00 0.68908 10 1 294.8 778.0 3.2489 6.0916 1.348 0.983
0.02 0.01 0.03 0.2 0.1 0.02 0.01 2.0 1.0
180.0 0.50678 KIr* 636.62 0.14993 «10u 3154 789.7 3.3666 6.0016 1.356 1.017
0.02 0.01 0.03 0.2 0.1 0.02 0.01 2.0 1.0
190.0 0.10547 - 10"1 626.10 0.29650 « 10° 336,2 801,5 3.4792 5.9280 1.368 1.051
0.02 0.01 0.03 0.2 0.1 0,02 0.01 2.0 1.0
200.0 0.20192 10Mm 615.42 0.54171 « 10° 357.3 813,4 3.5875 5.8679 1.383 1.088
0.02 0.01 0.03 0.2 0.1 0.02 0.01 2.0 1.0
210.0 0.36032- 10"1 604.55 0.92641 - 10° 378.8 825.4 3.6920 5.8189 1.400 1.127

0,02 0.01 0.03 0.2 0.1 0.02 0.01 2.0 1.0
220.0 0.60574+1Cr1 593.45 0.14990 -101  400.6 837.5 3.7933 5.7791 1.421 1.169
0.02 0.01 0.03 0.2 0.1 0.02 0.01 2.0 1.0

230.0 0.96776-10-1 582.08 0.23152 101 422.8 849.5 3.8918 5.7469 1.444 1.213
0.02 0.01 0.03 0.1 0,1 0.02 0.01 2.0 1.0

240.0 0.14800 10° 570.39 0.34383 101 4455 861.4 3.9880 5.7210 1.469 1.259
0.02 0.01 0.03 0.1 0,1 0.02 0.01 2.0 1.0

250.0 0.21796- 10° 558.34  0.49402 - 101  468.7 873.2 4.0822 5.7003 1.497 1.307
0.02 0.01 0.03 0.1 0.1 0.02 0,01 2.0 1.0

260.0 0.31068 - 10 545.84  0.69033 - 101 4925 492.5 4.1749 5.6838 1.528 1.357

0.02 0.01 0.03 0.1 0,1 0.02 0.01 2.0 1.0
270.0 0.43043 - 10° 532.82 0.94235-101 517.0 517.0 4.2663 5.6708 1.561 1.410
0.02 0.01 0.03 0.1 0.1 0.02 0.01 2,0 1.0

280.0 0.58169 10° 519.17 0,12616 m102  542.1 542,1 4.3567 5.6603 1.596 1.466

0,02 0.01 0.03 0.1 0.1 0.01 0.01 2,0 1.0
290.0 504.78  0.16623 » 102 568.1 568.1 4.4465 5.6517 1.634 1.525
0.02 0.01 0.03 0.1 0.1 0.01 0.01 2,0 1.0

12
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300.0

310.0

320.0

330.0

340.0

350.0

360.0

365.0

366.0

367.0

368.0

369.0

MpogomkeHne Taénuubl 5.2

86.00

6p,
0.99768 -
0.02
0.12724 -
0.02
0.15989-
0.02
0,19828 -
0.02
0.24311 .
0.02
0.29514 .
0.02
0.35545 .
0.04
0.38921 -
0.04
0.39629 -
0.04
0.40350 -
0.04
0.41084 -
0.04
0.41831 -
0.04

cp-
Sep

10°

101

101

101

101

10

101

101

10

101

101

101

1.916

2.0

90.00 1.920
2.0

100.00 1.930

2.0

5p
489.45
0.01
472.95
0.01
454.94
0.01
434.86
0.01
411.77
0.01
383.77
0.01

345.58

Sep
0.881
1.0
0.897
1.0
0.936
1.0

P~
6p

0.21630-

0.03

0.27883 -

0.03

0.35742 -

0.03

0.45757 -

0.03
0.58880

0.03

0.77028 -

0.03

0.10537 -

0.10

0.12930

0.10

0.13607

0.10

0.14416 -

0.10

0.15446 -

0.10
0.16960

1.40

6w

102

102

102

102

10

103

103

10+

103

103

103

2133.2

0.10

2106.1

2037.8
0.10

Ah

594.9

0.1

622.9

0.1

652.1

0.1

682.8

0.1

715.7

0.1

751.5

0.1

793.0

0.3

818.8

0.2

825.0

0.2

831.8

0.2

839.8

0.2

850.2

0.9

Rw'
143.6
0.01
146.6
0.01
153.7
0.01

nb
927.4
0.1
936.4
0.1
9443
0.1
950.6
0.1
954.6
0.1
954.7
0.1
947,2
0.2
936,1
0,2
932.5
0.2
927.9
0.2
921.7
0.2
912.2

2.0

Sn'

7126.8
4.3
3676.8
4.0

Ss
4.5360
0.01
4.6258
0.01
4.7163
0,01
4.8082
0.01
4.9030
0.01
5.0031
0.01
5.1152
0.02
5.1836
0.02
5.1999
0.02
5.2179
0.02
5.2389
0.02
5.2665

0.05

1

6n’'

2.74

2.98
3.7

-
Ss+
5.6442
0.01
5.6371
0.01
5.6293
0.01
5.6196
0.01
5.6058
0.01
5.5838
0.01
5.5435
0.02
5.5051
0.02
5.4936
0.02
5.4797
0.02
5.4616
0.02
5.4346

0.10
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«V

Scy
1.675
2.0
1,718
2.0
1.764
2.0
1.815
2.0
1.872
2.0
1.942
2.0
2.049
2.0
2.155
2.0
2.189
2.0
2.232
2.0
2.291
2.0
2.387

5.0

<

207.1
12
203.6
1.2

1.588

1.0

1.655

1.0

1.729

1.0

1.809

1.0

1.898

1.0

2,011

1.0

2.183

1.0

2.318

1.0

2.356

1.0

2.400

1.0

2.457

1.0

2.539

5.0

1.92
3.7
2.42
3.7

13
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MpopomxeHue Tabnuuybl b.2

T o oo w uf ” P X' x
6cp &p Ay’ 6% iy’ 5n' & 5X-

110.00 1.943 0.974 1969.4 160.4 2210,5 3.22 199.5 2.94
2.0 1.0 0,10 0.01 3,7 3.5 12 3.7

120.00 1.957 1.010 1901,3 166.8 1483.4 3.47 194.9 3.50
2.0 1.0 0.10 0.01 35 3.3 1.2 3.7

130.00 1.972 1.044 1833.7 173.0 1074.6 3.72 189.8 4.09
2.0 1.0 0.10 0.01 3.4 3,2 1.2 3.7

140.00 1.988 1.076 1766.6 178.9 821.6 3.97 184.4 4.70
2.0 1.0 0.10 0.01 3.2 3.0 1.2 3.7

150.00 2.006 1.109 1699.7 184.6 653.0 4,22 178.7 5.34
2.0 1.0 0.10 0.01 3.0 2.8 1.2 3.7

160,00 2.025 1.141 1632.9 190.0 534.3 4.48 172.8 6.01
2.0 1.0 0.10 0.01 2.9 2.6 12 3.7

170.00 2.047 1.174 1566.0 195.2 446.8 4,74 166.7 6.71
2.0 1.0 0.10 0,01 2.7 25 1.2 3.7

180.00 2.070 1.209 1499.1 200.1 380.2 4.99 160.6 7.44
2.0 1.0 0.10 0.01 2.6 23 12 3.7

190.00 2.097 1.246 1432,2 204.6 328.0 5.24 154.4 8.19
2.0 1.0 0.10 0.01 24 21 12 3.7

200.00 2.127 1.287 1365.5 208.7 286.1 5.50 148.2 8.97
2.0 1.0 0.10 0.01 2.2 2.0 12 3.7

210.00 2,161 1.331 1299.2 212.4 251.8 5.75 142.1 9.78
2.0 1.0 0.10 0.01 2.0 1.8 1.2 3.7

220.00 2.199 1.381 1233,2 215.6 223.2 6.00 136.0 10.61
2.0 1.0 0.10 0.01 1.8 1.7 12 3.7

230.00 2.241 1.435 1167.6 218.2 199.0 6.25 130.1 11.48
2.0 1.0 0.10 0.01 1.6 15 1.2 3.7

240.00 2.289 1.494 1102.3 220.1 178.2 6.51 124.3 12.38
2.0 1.0 0,10 0.01 15 14 1.2 3.7

250.00 2.343 1.558 1037.1 221.4 160,2 6.78 118.6 13.32
2.0 1.0 0,10 0,01 1.3 1.2 1.2 3.7

260.00 2.403 1.630 971.7 221.9 144.3 7.05 1131 14.32
2.0 1.0 0.03 0.01 11 11 12 3.7

270.00 2.470 1,711 906,2 221.6 130.2 7.34 107.8 15.38
2,0 1.0 0.03 0.01 1.0 1.0 1.2 3.7

14



OKoHYaHve Tabnuuybl 6.2

T o
Vep!
280.00 2.547
2.0
290.00 2.635
2.0
300.00 2.740
2.0
310.00 2.866
2.0
320.00 3.028
2.0
330.00 3,248
2.0
340.00 3.585
2.0
350.00 4.208
2.0
360.00 5.984
2.0
365.00 9.598
2.0
366.00 11.483
2.0
367.00 14.754
2.0
368.00 21.785
2.0
369.00 46.822
5.0

cp"
6cp”
1.803
1.0
1911
1.0
2.041
1.0
2.203
1.0
2.416
1.0
2.717
1.0
3.197
1.0
4.160
1.0
7.111
1.0
13,228
1.0
16.393
1.0
21.816
1.0
33.193
1.0
71.573

5.0

840.3
0.03
773.9
0.03
706.8
0.03
638.7
0.03
569.1
0.03
497.4
0.03
4225
0.03
342.1
0.03
251.0
0.03
197.7
0.03
185.9
0.03
173.4
0.03
160.2
0.03
1455

3.00

220.4
0,01
218.1
0.01
214.8
0.01
210.3
2.00
204.4
2.00
196.8
2.00
187.4
2.00
175.8
2.00
161,1
2,00
151.9
2.00
149.7
2.00

140.8

3.00

1*

1175
0.8
106.0
0.7
95.5
0.7
85.8
0.8
76.6
0.8
67.9
0.8
59.5

41,9
0.9
36.3
0.9
34.9
0.9
33.4
0.9
31.6
1.0
29,3

1.0

7.65
1.0
7.99
0.9
8.37

9.87
1.0
10.63
1.0
11.68
1.0
13.42
1.0
15.02
1.0
15.50
1.0
16.09
1.0
16,88
11
18.10

11
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X X'
X BX*
102.7 16.53
1.2 3.7
97.7 17.79
1.2 3.7
93.0 19.19
1.2 3.7
88.4 20.79
1.2 3.7
84.0 22.67
1.2 3.7
79.8 24.95
1.2 3.7
75.6 27.91
1.2 3.7
71.5 32.31
1.2 3.7
67.7 41.22
1.2 3.7
67.7 52.89
1.2 3.7
68.6 57.36
1.2 3.7
70.7 63.72
1.2 3.7
75.2 73.98
1.2 3.7
88.0 96.37
6.0 6.0

15
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MpunoxeHne B
(o6sA3aTenbHoe)

Tabnuubl cTaHAAPTHBLIX 3HAYOHUI TENT0U3NYECKMX CBOWNCTB NnponaHa
B ofHO(a3Ho obnactu

Ta6nuuya B.1 — CraHgapTHble 3HAYeHUst Tennomr3nyeckux CBOMCTB nponaHa B ogHogasHoli 061actu

¢ h s ov . w M
P n<1 ah fis ficv bw su sx
T=86.0K
0.1 732.66 129,2 1.9093 1,355 1.916 2133.5
0.01 0.4 0.04 2.0 2.0 0.10
0.5 732.78 129.7 1.9086 1.355 1.916 2134.7
0.01 0.4 0.05 2.0 2.0 0.10
1,0 732.94 130.3 1.9076 1.355 1.916 2136.1
0.01 0.4 0,05 2.0 2.0 0.10
2.0 733.25 131.5 1.9056 1.356 1,916 2139.1
0.01 0.4 0.05 2.0 2.0 0,10
3,0 733.56 132,7 1.9037 1.357 1.916 2142.0
0.01 0.4 0.05 2.0 2.0 0.10
4.0 733.86 133.9 1.9018 1.358 1.915 2144.9
0.01 0.4 0.05 2.0 2.0 0.10
5.0 734.17 135,0 1.8999 1.359 1,915 2147.8
0.01 0.4 0,05 2.0 2.0 0.10
T=90,0K
0.1 728.50 136.9 1.9965 1.350 1.920 2106.4 7134.70 207.07
0.01 0.4 0.04 2.0 2.0 0,10 4.3 1.2
0.5 728.63 137.3 1.9957 1.350 1.919 2107.6 7166.53 207.16
0.01 0.4 0.04 2.0 2.0 0.10 4.3 12
1.0 728.79 137.9 1,9948 1.350 1.919 2109.1 7206.57 207.28
0.01 0.4 0.04 2.0 2.0 0.10 4.3 12
2.0 729.10 139,1 1.9928 1.351 1.919 21121 7287.48 207.50
0.01 0.4 0.04 2.0 2.0 0.10 4.3 1.2
3.0 729.42 140.3 1.9909 1.352 1.919 2115,2 7369.51 207.73
0.01 0.4 0.04 2.0 2.0 0.10 4.3 1,2

16



MpogomkeHne Tabnuubl B. 1

4.0

5.0

7.0

10.0

15.0

20.0

35.0

40.0

0.1

0.5

1.0

2.0

P
Ip
729.74
0.01
730.05
0.01
730.68
0.01
731.61
0.01
733.15
0.01
734.66
0.01
736.14
0.01
737.60
0.01
739.03
0.01
740.45
0.01
741.84

0.01

718.18
0.01
718.32
0.01
718.49
0.01
718.84

0.01

141.5
0.4
142.7
0.4
145.1
0.4
148.7
0.4
154.7
0.4
160.7
0.4
166.6
0.4
172.6
0.4
178.6
0.4
184.6
0.4
190.5

0.4

156.1
0.3
156.6
0.3
157,2
0.3
158.4

0.3

&S
1.9889
0.04
1.9870
0.04
1.9832
0.04
1.9775
0.04
1.9681
0.04
1.9588
0.04
1.9497
0.04
1.9407
0.04
1.9318
0.04
1.9230
0.04
1.9144

0.05

2.1993
0.04
2.1985
0.04
2,1975
0.04
2.1955

0.04

cv
5¢c,

1.353
2.0
1.354
2.0
1,356
2.0
1,358
2.0
1,362
2.0
1.366
2.0
1.370
2.0
1,374
2.0
1,378
2.0
1,381
2.0
1.385
2.0

7= 100.0 K

1.341
2.0
1.342
2.0
1.342
2.0
1.343

2.0

cp

1.919
2.0
1.918
2.0
1.918
2.0
1.917
2.0
1.916
2.0
1.915
2.0
1.915
2.0
1.914
2.0
1.913
2.0
1.913
2.0
1.912

2.0

1.930
2.0
1.930
2.0
1.930
2.0
1.930

2.0

fiw
2118.2
0.10
2121.2
0.10
2127.2
0.10
2136.1
0.10
2150.9
0.10
2165.4
0.10
2179.8
0.10
2194.0
0.10
2208.0
0.10
2221.9
0.10
2235.6

0.10

2038.1
0.10
2039.4
0.10
2041.1
0.10
2044.3
0.10

FOCT P 8.938—2017

"
«n
7452.66
43
7536.96
43
7709.06
43
7976.19
43

8446.51
44
8950.07
44
9489.25
44
10066.55
45
10684.70

4.7

3680.48
4.0
3695.36
4.0
3714.06
4.0
3751.77

4.0

207.95
12
208.17
12
208.61
12
209.27
12
210.35
12
211.41
12
212.45
12
213.47
12
214.48
12
215.47
1.2
216.45

12

203.66
1.2
203.76
12
203.89
12
204.14

12
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18

3.0

4.0

5.0

7.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

60.0

70.0

80.0

90.0

3
JisS
719.18
0.01
719.52
0.01
719.86
0.01
720.54
0.01
721.54
0.01
723.19
0.01
724.81
0.01
726.40
0.01
727.96
0.01
729.50
0.01
731.01
0,01
732.49
0,01
733.95
0.01
736.80
0.01
739.57
0.01
742.26
0.01
744.87

0.01

159.6
0.4
160.8
0.4
161.9
0.4
164.3
0.4
167.9
0.4
173.9
0.4
179.9
0.4
185.8
0.4
191.8
0.4
197,8
0.4
203,7
0.4
209.7
0.4
215,6
0.4
227.6
0.4
239,5
0.4
251.4
0.4
263.3
0.4

5
2.1936
0.04
2.1916
0.04
2.1896
0.04
2.1857
0.04
2.1799
0.04
2.1704
0.04
2.1610
0.04
2.1518
0.04
2.1427
0.04
2.1338
0.04
2.1250
0.04

cv

Scv
1,344
2.0
1.345
2.0
1.346
2.0
1.348
2.0
1.350
2.0
1.354
2.0
1.358
2.0
1.362
2.0
1.366
2.0
1.370
2.0
1.374
2.0
1.378
2.0
1.381
2.0
1.388
2.0
1.395
2.0
1.402
2.0
1.409
2.0

1.929
2.0
1.929
2.0
1.929
2.0
1.928
2.0
1.927
2.0
1.926
2.0
1,924
2.0
1.923
2.0
1.922
2.0
1.922
2.0
1,921
2.0
1.920
2.0
1.920
2.0
1.919
2.0
1,919
2.0
1,918
2.0
1,918
2.0

2047.6
0,10
2050.9
0,10
2054.1
0,10
2060.6
0,10
2070.2
0,10
2086.0
0,10
2101.6
0.10
2116.9
0.10
2132.1
0.10
2147.0
0.10
2161.7
0,10
2176.1
0,10
2190.4
0,10
2218.4
0,10
2245.7
0,10
2272.3
0,10
2298.2

0,10

P
&l
3789.92
4.0
3828.51
3.9
3867.54
3.9
3946.98
3.9
4069.60
40
4283.60
4.0
4510.24
41
4750.23
41
5004.37
4.2
5273.47
43
5558.41
45
5860.11

4.8

7,8
204.40
1.2
204.65
1.2
204.91
1.2
205.41
1.2
206.16
1.2
207.39
1.2
208.60
1.2
209.79
1.2
210.96
1.2
212.11
1.2
213.24
1.2
214.36
1.2
215.46
1.2
217.60
1.2
219.68
1.2
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p

P fp

100.0 747.42
0.01

0.1 707.97
0.01

0.5 708.12
0.01

1.0 708.31
0.01

2.0 708.68
0.01

3.0 709.05
0.01

4.0 709.42
0.01

5.0 709.79
0.01

7.0 710.52
0.01

10.0 711.60
0,01

15.0 713.37
0.01

20.0 715.11
0.01

25.0 716.82
0.01

30.0 718.49
0.01

35.0 720,13
0.01

oh
275.2

0.5

1755
0.3
175.9
0.3
176.5
0.3
177.7
0.3
178.9
0.3
180.1
0.3
181.3
0.3
183.7
0.3
187.2
0.3
193.2
0.3
199.2
0.3
205.1
0.4
211.1
0.4
217.0
0.4

2.0278

0.04

2.3839
0.03
2.3830
0.03
2.3820
0.03
2.3800
0.03
2.3780
0.03
2.3760
0.03
2.3740
0.03
2.3700
0.03
2.3641
0.03
2.3545
0.03
2.3450
0.03
2.3356
0,03
2.3264
0.04
2.3174
0.04

cv
5¢c,

1.415

2.0

T= 110.0k

1.337
2.0
1.337
2.0
1.338
2.0
1.339
2.0
1.340
2.0
1,341
2.0
1.341
2.0
1.343
2.0
1.346
2.0
1.350
2.0
1.354
2.0
1.358
2.0
1.363
2.0
1.366
2.0

cp

1.919

2.0

1.943
2.0
1.943
2.0
1.943
2.0
1.942
2.0
1.942
2.0
1.941
2.0
1.941
2.0
1.940
2.0
1.939
2.0
1.937
2.0
1,935
2.0
1.934
2.0
1.932
2.0
1.931
2.0

FOCT P 8.938—2017

T n X
fiw «n
2323,5
0.10
1969.7 2212.57 199.56
0.10 3.7 1.2
1971.1 2220.83 199.68
0.10 3.7 1.2
1972.9 2231.20 199.82
0.10 3.7 1.2
1976.4 2252.09 200.11
0.10 3.7 1.2
1980.0 2273.18 200.40
0.10 3.7 1.2
1983.5 2294.48 200.68
0.10 3.7 1.2
1986.9 2315.98 200.97
0.10 3.7 1.2
1993.9 2359.63 201.53
0.10 3.7 12
2004.2 2426.71 202.38
0.10 3.8 12
2021,1 2542.94 203.76
0.10 3.9 12
2037.7 2664.95 205.12
0.10 3.9 12
2054.0 2793.01 206.45
0.10 4.0 1.2
2070,1 2927.42 207.76
0.10 4.1 1.2
2085,9 3068.49 209.05
0.10 4.2 1.2
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20

40.0

45.0

50.0

60.0

80.0

90.0

100.0

0.1

0.5

1.0

2.0

3.0

4.0

5.0

>
pins
721.74
0.01
723.32
0.01
724.87
0.01
727.90
0.01
730.83
0.01
733.67
0.01
736.43
0.01
739.11
0.01

697.83
0,01
698.00
0,01
698.20
0.01
698.60
0.01
699.00
0,01
699.40
0.01
699.80

223.0
0.4
228.9
0.4
234.9
0.4
246.8
0.4
258.7
0.4
270.6
0.4
2825
0.4
294.4

0.4

195.0
0.3
195.4
0.3
196.0
0.3
197,2
0.3
198.4
0.3
199.6
0.3
200.8
0.3

5
2.3085
0.04
2.2997
0.04
2.2911
0.04
2.2742
0.04
2.2578
0.04
2.2418
0.04
2.2262
0.04
2.2110

0.04

2.5535
0,03
2.5527
0,03
2.5516
0,03
2.5496
0.03
2.5475
0,03
2.5455
0.03
2.5434

cv

Scv
1.370
2.0
1.374
2.0
1.378
2.0
1.385
2.0
1.392
2.0
1.399
2.0
1.406
2.0
1.413
2.0

M= 120.0 K

1.335
2.0
1.335
2.0
1.336
2.0
1.337
2.0
1.338
2.0
1.339
2.0
1.339
2.0

1.930
2.0
1.929
2.0
1.929
2.0
1.927
2.0
1.926
2.0
1.926
2.0
1.926
2.0
1.926
2.0

1.957
2.0
1.957
2.0
1.956
2.0
1.956
2.0
1.955
2.0
1.955
2.0
1.954
2.0

&W
2101.4
0,10
2116.7
0,10
2131.7
0,10
2161.1
0,10
2189.6
0,10
2217.4
0,10
2244.4
0.10
2270.7

0,10

p
&

3216.53
4.3
3371.89
4.5
3534.93

4.7

1484.67
35
1489.88
3.5
1496.42
3.5
1509.58

3.5
1522.84
3.5
1536.22
3.5
1549.71

3.5

X
210.32
12
211.57
1.2
212.80
1.2
215.20
1.2
217.54

1.2

194.92
1.2
195.05
1.2
195.21
1.2
195.53
1.2
195.85
1.2
196.17
1.2
196.48
1.2
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o P h 3 oV cp 1y " 1
Ip Oh &s 5, fiw « &
7.0 700.58 203.1 2.5394 1.341 1.953 1927.6 1577.01 197.11
0.01 0.3 0.03 2.0 2.0 0.10 3.6 1.2
10.0 701.75 206.7 2.5334 1.344 1,951 1938.6 1618.83 198.04
0.01 0.3 0.03 2.0 2.0 0.10 3.6 1.2
15.0 703.66 2126 2.5235 1.348 1.949 1956.7 1690.85 199.58
0.01 0.3 0,03 2.0 2.0 0.10 3,7 1.2
20.0 705.53 218.6 2.5138 1.353 1.947 1974.3 1765.90 201.08
0.01 0.3 0.03 2.0 2.0 0.10 3.8 12
25.0 707.35 224.5 2.5043 1.357 1.945 1991.7 1844.10 202.55
0.01 0.3 0.03 2.0 2.0 0.10 3.9 12
30.0 709.14 230.4 2.4950 1.361 1.943 2008,7 1925.57 204.01
0.01 0.3 0.03 2.0 2.0 0.10 4,0 1.2
35.0 710.89 236.4 2.4859 1.365 1.941 2025.3 2010.46 205.43
0.01 0.3 0.03 2.0 2.0 0.10 4.1 12
40.0 712.61 242.3 2.4769 1.369 1.940 2041,7 2098.90 206.83
0.01 0.3 0.03 2.0 2.0 0.10 4.2 1.2
45.0 714.29 248.3 2.4680 1.373 1.939 2057.8 2191.04 208,21
0.01 0.4 0,03 2.0 2.0 0.10 4,3 12
50.0 715.94 254.2 2.4593 1.377 1.938 2073.6 2287.03 209.57
0.01 0.4 0.03 2.0 2.0 0.10 4.6 1.2
60.0 719.16 266.1 2.4423 1.384 1.936 2104.4 212.23
0.01 0.4 0.03 2.0 2.0 0.10 1.2
70.0 722.26 278.0 2.4258 1.392 1.935 21343 214.81
0.01 0.4 0.03 2.0 2.0 0.10 1.2
80.0 725.26 289.9 2.4097 1.399 1.934 2163.2
0.01 0.4 0.03 2.0 2.0 0.10
90.0 728.17 301.8 2.3941 1.406 1.933 2191.3
0.01 0.4 0.03 2.0 2.0 0.10
100.0 731.00 313.7 2.3789 1,412 1.933 2218.6
0.01 0.4 0.03 2.0 2.0 0.10
7=130.0K
0.1 687.73 214.6 2.7107 1.334 1.972 1834.1 1075.52 189.85
0.01 0.3 0.03 2.0 2.0 0.10 3.4 1.2
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22

0.5

1.0

2.0

3.0

4,0

5.0

7.0

10,0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

60.0

3
JisS
687.91
0.01
688.13
0.01
688.56
0.01
688.99
0.01
689.43
0.01
689.85
0.01
690.71
0.01
691.97
0.01
694.02
0.01
696.03
0.01
697.99

215.1
0.3
215.7
0.3
216.8
0.3
218.0
0.3
219,2
0.3
220.4
0.3
222.7
0.3
226.3
0.3
232,2
0.3
238.1
0.3
244.0
0.3
249.9
0.3
255.9
0.3
261.8
0.3
267.7
0.3
273.6
0.3
285.5
0.4

5s
2.7099
0.03
2.7088
0,03
2.7067
0,03
2.7046
0,03
2.7025
0.03
2.7004
0,03
2.6962
0.03
2.6901
0.03
2.6800
0.03
2.6701
0.03
2.6605
0.03
2.6510
0.03
2.6417
0.03
2.6326
0.03
2.6236
0.03
2.6148
0.03
2.5976

0.03

cv

Scv
1.335
2.0
1.335
2.0
1.336
2.0
1.337
2.0
1.338
2.0
1.339
2.0
1.341
2.0
1.344
2.0
1.348
2.0
1.353
2.0
1.357
2.0
1.361
2.0
1.365
2.0
1.369
2.0
1.373
2.0
1.377
2.0
1.385
2.0

1971
2.0
1.970
2.0
1.970
2.0
1,969
2.0
1.968
2.0
1.967
2.0
1.965
2.0
1.962
2.0
1,959
2.0
1.956
2.0
1.954
2.0
1.952
2.0
1.950
2.0
1.949
2.0
1.947
2.0
1.945

2.0

1835.8
0,10
1837.8
0,10
1841.9
0,10
1845.9
0,10
1849.9

p
&u

1079,13
3.4
1083.65
3.4
1092.75
3.3
1101.91
3.3
1111.14
3.3
1120.43
3.3
1139.20
3.3
1167.85
3.4
1216,95
3.4
1267.79
3.5
1320.44
3.6
1374.94
3.7
1431.39
3.8
1489.83
4.0
1550.35
4.2
1613.01
4.4
1745.07

4.9

7,8
189.99
12
190.16
1.2
190.51
1.2
190.86
1.2
191.21
1.2
191.56
1.2
192.25
1.2
193.27
1.2
194.95
1.2
196.60
1.2
198.21
1.2
199.80
1.2
201.36
1.2
202.89
1.2
204.40
1.2
205.88
1.2
208.78
1.2
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P
P Ip
70.0 713.85
0.01

80.0 717.02
0.01

90.0 720.08
0.01

100.0 723,05
0.01

0.1 677.63
0.01

0.5 677.82
0.01

1.0 678.06
0.01

2.0 678,53
0.01

3.0 679.00
0.01

4.0 679.47
0,01

5.0 679.94
0.01

7.0 680.86
0.01

10.0 682.22
0.01

15.0 684.43
0.01

20.0 686.59
0.01

297.4
0.4
309.3
0.4
321.2
0.4
333.0

0.4

234.4
0.3
234.9
0.3
2355
0.3
236.6
0.3
237.8
0.3
239.0
0.3
240.1
0.3
2425
0.3
246.0
0.3
251.9
0.3
257,7
0.3

&S
2.5810
0.03
2.5648
0.03
2.5492
0.03
2.5339
0.03

2.8575
0.03
2.8566
0.03
2.8555
0.03
2.8533
0.03
2.8511
0.03
2.8490
0.03
2.8468
0.03
2.8425
0.03
2.8362
0,03
2.8259
0,03
2.8158
0.03

FOCT P 8.938—2017

cv cp m 4 X
5c, Ji'ss) fiw @ &
1.392 1.943 2079.9 211.60
2.0 2.0 0.10 12
1.399 1.942 2110.0
2.0 2.0 0.10
1.407 1.941 2139,2
2.0 2.0 0.10
1.413 1.940 2167.5
2.0 2.0 0.10
T= 140.0K
1.335 1.988 1767.0 822.26 184.42
2.0 2.0 0.10 3.2 1.2
1.336 1.988 1768.8 824.94 184.57
2.0 2.0 0.10 3.2 1.2
1.336 1.987 1771.0 828.29 184.76
2.0 2.0 0.10 3.2 12
1.337 1.986 17753 835.03 185.15
2.0 2.0 0.10 3.2 1.2
1.338 1.985 1779.6 841.81 185.53
2.0 2.0 0.10 31 1.2
1.339 1.984 1784.0 848.63 185.91
2.0 2.0 0.10 3.1 12
1.340 1.984 1788.2 855.49 186.28
2.0 2.0 0.10 31 12
1.342 1.982 1796.7 869.32 187.04
2.0 2.0 0.10 31 1.2
1.345 1.979 1809.3 890.37 188.15
2.0 2.0 0.10 3.1 1.2
1.349 1.975 1829.8 926.28 189.97
2.0 2.0 0.10 3.2 12
1.354 1.972 1849.8 963.25 191.76
2.0 2.0 0.10 3.3 12
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24

25.0

30.0

35.0

40.0

45.0

50.0

60.0

70.0

80.0

90.0

100.0

0.1

0.5

1.0

2.0

P
s
688.69
0.01
690.74
0.01
692.74
0.01
694.69
0.01
696.60
0.01
698.47
0.01
702.09
0.01
705.56
0.01
708.91
0.01
712.14
0.01
715.26

0,01

667.51
0.01
667.72
0.01
667.97
0.01
668.49

ah
263.6
0.3
269.5
0.3
275.4
0.3
281.3
0.3
287.3
0.3
293.2
0.3
305.0
0.3
316.9
0.3
328.7
0.4
340,6
0.4
352.5
0.4

254.4
0.2
254.8
0.2
255.4
0.2
256.6
0.3

58
2.8059
0.03
2.7962
0,03
2.7868
0,03
2.7775
0,03
2.7684
0.03
2.7595
0.03
2.7421
0.03
2.7253
0.03
2.7090
0.03
2.6933
0.03
2.6780

0,03

2.9952
0.02
2.9943
0.02
2.9932
0.02
2.9909
0.02

cv

1.358
2.0
1.363
2.0
1.367
2.0
1371
2.0
1.375
2.0
1.379
2.0
1.387
2.0
1,394
2.0
1.402
2.0
1.409
2.0
1.416
2.0

T= 150.0 K

1.338
2.0
1.338
2.0
1.339
2.0
1.340
2.0

cp

1,969
2.0
1.966
2.0
1.964
2.0
1.961
2.0
1.959
2.0
1.958
2.0
1.955
2.0
1.952
2.0
1.950
2.0
1,949
2.0
1.948
2.0

2.006
2.0
2.005
2.0
2.005
2.0
2.004

2.0

iw
1869.3
0,10
1888.3
0,10
1906.9
0,10
1925.1
0,10
1942.9
0,10
1960.3
0,10
1994.1
0.10
2026.6

2058.0
0.10
2088.3
0.10
2117.6
O.10

1700.1
O.10
1702.0
O.10
1704.4
O.10
1709.1
O.10

P
&

1001.32
3.3
1040.52
3.5
1080.90
3.6
1122.48
3.7
1165.31
3.9
1209.43
4.1
1301.69
4.7

653.57
3.0
655.66
3.0
658,28
3.0
663.54

3.0

193.52
12
195.24
1.2
196.93
1.2
198.59
1.2
200.22
1.2
201.83
1.2
204.96
1.2
208.01
1.2

178.72
1.2
178.88
1.2
179.09
1.2
179.51

1.2
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3.0

4.0

5.0

7.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

60.0

70.0

80.0

90.0

P
Ip
669.00
0.01
669.51
0.01
670.01
0.01
671.01
0.01
672.48
0.01
674.87
0.01
677.19
0.01
679.45
0.01
681.64
0.01
683.78
0.01
685.86
0.01
687.90

Ih
257.7
0.3
258.9
0.3
260.1
0.3
262.4
0.3
265.9
0.3
271.7
0.3
2775
0.3
283.4
0.3
289.3
0.3
295.1
0.3
301.0
0.3
306.9
0.3
312.8
0.3
324.6
0.3
336.4
0.3
348.3
0.3
360.1
0.4

3
&S
2.9887
0.02
2.9864
0.02
2.9842
0.02
2.9798
0.02
2.9733
0.02
2,9627
0.03
2.9523
0.03
2.9422
0.03
2.9323
0.03
2,9227
0.03
2.9132
0.03
2.9040
0.03
2.8949
0.03
2.8773
0.03
2.8603
0,03
2.8439
0,03
2.8280
0.03

cv

1.341
2.0
1.342
2.0
1,343
2.0
1.344
2.0
1.347
2.0
1.352
2.0
1.357
2.0
1.361
2.0
1.366
2.0
1,370
2.0
1.374
2.0
1.378
2.0
1.382
2.0
1.390
2.0
1.398
2.0
1.405
2.0
1.413
2.0

cp
1S
2.002

2.0
2.001
2.0
2.000
2.0
1.998
2.0
1.995
2.0
1.990
2.0
1.986
2.0
1.982
2.0
1.979
2.0
1.976
2.0
1.973
2.0
1971
2.0
1.969
2.0
1.965
2.0
1.962
2.0
1.960
2.0
1.958
2.0

\lt

1713,7
0.10
1718.4
0.10
1722.9
0.10
1732.1
0.10
17455
0.10
1767.4
0.10
1788.6
0.10
1809.3
0.10
1829.4
0.10
1849.0
0.10
1868.2
0.10

FOCT P 8.938—2017

«n
668.82
3.0
674.13
3.0
679.46
3.0
690.20
3.0
706.50
3.0
734.20
3,0
762.56
3.0
791.62
3.1
821.40
3.2
851.92
3.4
883.21
3.5
915.28
3.7
948.16
3.9
1016.45

4.4

179.92
1.2
180.33
12
180.74
12
181.55
12
182.76
12
184.73
12
186.66
1.2
188.54
1.2
190.40
1.2
192.22
1.2
194.00
1.2
195.75
1.2
197.48
1.2
200.84
1.2
204.11
12
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26

100.0

0.1

0.5

1.0

2.0

3.0

4.0

5.0

7.0

10,0

15.0

20.0

25.0

30.0

35.0

P
i
707.60

0.01

657.33
0.01
657.55
0.01
657.84
0.01
658.39
0.01
658.95
0.01
659.50

0.01

372.0

0.4

274.5
0.2
275.0
0.2
275.6
0.2
276,7
0.2
277.8
0.2
279.0
0.2
280.1
0.2
282.4
0.2
285.9
0.2
291,7
0.3
2975
0.3
303,3
0.3
309.1
0.3
315.0
0.3

S
5
2.8126

0.03

3.1253
0.02
3.1243
0.02
3.1232
0.02
3.1208
0.02
3.1185
0.02
3.1162
0.02
3.1139
0.02
3.1093
0,02
3.1026
0,02
3.0916
0,02
3.0810
0.02
3.0706

3.0605
0.02
3.0506
0.02

cv

5cv

1.420

2.0

T= 160.0 K

1.342
2.0
1.342
2.0
1.343
2.0
1.344
2.0
1.345
2.0
1.346
2.0
1.347
2.0
1.349
2.0
1.352
2.0
1.357
2.0
1.361
2.0
1.366
2.0
1.370
2.0
1.375
2.0

1.956
2.0

2.025
2.0
2.025
2.0
2.024
2.0
2.022
2.0
2.021
2.0
2.020
2.0
2.018
2.0
2.016
2.0
2.012
2.0
2.007
2.0
2.002
2.0
1.997
2.0
1.993
2.0
1,990

2.0

2068.9

0,10

1633.4
0,10
1635.4
0,10
1637.9
0,10
1643.0
0.10
1648.0
0.10
1653.0
0.10
1657.9
0.10
1667.7
0,10
1682.1
0,10
1705.4
0,10
1728.0
0,10
1750.0
0,10
1771.3
0,10
1792.0

0,10

©

534.70
2.9
536.40
2.9
538.53
2.9
542.81
2.9
547.10
2.8
551.40
2.8
555.73
2.8
564.42
2.8
577.57
2.8
599.83
2.8
622.52
2.9
645.65
2.9
669,26
3.0
693.34
3.2

§(

172.81
1.2
172.99
1.2
173.21
1.2
173.66
1.2
174.11
1.2
174.55
1.2
174.99
1.2
175.86
1.2
177.16
1.2
179.27
1.2
181.34
1.2
183.37
1.2
185.35
1.2
187.29
1.2
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40.0

45.0

50.0

60.0

70.0

80.0

90.0

100.0

0.1

0.5

1.0

2.0

3,0

4.0

5.0

P
Ip
677.10
0.01
679.26
0.01
681.37

0.01

693.05
0.01

696.62

647.06
0.01
647.31
0,01

647.62

648.23
0.01
648.83
0.01

649.43

650.03

0.01

320.8
0.3
326.7
0.3
3325
0.3
344.3
0.3
356.1
0.3
367.9
0.3
379.8
0.3
391.6

0.3

294.9
or
295.3
0.2
295.9
0.2
297.0
0.2
298.2
0.2
299.3
0.2
300,4

0.2

3.0410
0.02
3.0316
0.02
3.0223
0.02
3.0045
0.03
2.9873
0.03
2.9707
0.03
2.9547
0.03
2.9392

0.03

3.2487
0.02
3.2477
0.02
3.2465
0.02
3.2440
0.02
3.2416
0,02
3.2392
0.02
3.2368

0.02

cv

1.379
2.0
1.383
2.0
1,387
2.0
1.395
2.0
1.403
2.0
1411
2.0
1.418
2.0
1.425

2.0

T=170.0 K

1.348
2.0
1.348
2.0
1.349
2.0
1.350
2.0
1.351
2.0
1.352
2.0
1.353

2.0

cp
uS
1.986

2.0
1.983
2.0
1.981
2.0
1.976
2.0
1.973
2.0
1.970
2.0
1.968
2.0
1.966

2.0

2.046
2.0
2.046
2.0
2.045
2.0
2.043
2.0
2.041
2.0
2.040
2.0
2.038

2.0

1812.1
0.10
1831.8
0.10
1850.9
0.10

1887,9

1957.3
0.10

1989.9

1566.5
0.10
1568.7
0.10

1571.5

1576.9
0.10
1582.3
0.10

1587.7

1593.0

0.10

FOCT P 8.938—2017

«

717.91

3.3

743.00

3.5

768.61

3.7

821.47

4.2

876.60

4.7

447.19

2.7

448.63

2.7

450.42

2.7

454.01

2.7

457.61

2.7

461.22

2.7

464.84

2.7

&>,

189.20

1.2

191.07

1.2

192.91

1.2

196.50

1.2

199.97

1.2

166.76

1.2

166.95

1.2

167.19

1.2

167.67

1.2

168.15

1.2

168.62

1.2

169.09

1.2

27
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S n 5 cv . w » X
’ O an 5 50v 5n 7
7.0 651.21 302,7 3.2321 1.355 2.035 1603.5 472.11 170.03
0.01 0.2 0.02 2.0 2.0 0.10 2.7 1.2
10,0 652.94 306.1 3.2251 1.358 2.031 1619.0 483.09 171.42
0,01 0.2 0.02 2.0 2.0 0,10 2.7 1.2
15.0 655.74 311.8 3.2138 1.363 2.024 1643.9 501.58 173.68
0.01 0.2 0.02 2.0 2.0 0,10 2.7 1.2
20,0 658.44 317.6 3,2028 1.368 2.018 1668.0 520.35 175.89
0.01 0.2 0.02 2.0 2.0 0,10 2.7 1,2
25.0 661.05 323,3 3.1922 1.373 2.013 1691.3 539.41 178.04
0.01 0.2 0.02 2.0 2.0 0.10 2.8 1.2
30.0 663.57 329.1 3.1818 1.377 2.009 1713.8 558.76 180.15
0,01 0.3 0.02 2.0 2.0 0,10 2.9 1.2
35.0 666.01 334.9 3.1717 1.382 2.004 1735.7 578.42 182.22
0.01 0.3 0.02 2.0 2.0 0,10 3.0 1.2
40.0 668.39 340,7 3.1618 1.386 2.001 1756.9 598.41 184.24
0,01 0.3 0,02 2.0 2.0 0,10 3.1 1.2
45.0 670.69 346.6 3.1522 1.390 1.997 1777.6 618.72 186.23
0,01 0.3 0.02 2.0 2.0 0,10 3.3 1.2
50.0 672.93 352.4 3.1428 1.394 1,994 1797.7 639.39 188.18
0.01 0.3 0,02 2.0 2.0 0,10 3.4 1.2
60.0 677.25 364.1 3.1247 1.403 1.989 1836.3 681.79 191.98
0.01 0.3 0.02 2.0 2.0 0,10 3.9 1.2
70.0 681.35 375,9 3.1072 1.410 1.985 1873.2 725.69 195.66
0.01 0.3 0.02 2.0 2.0 0,10 4.4 1.2
80.0 685.28 387,7 3.0905 1.418 1.982 1908.5 771,17
0,01 0.3 0,02 2.0 2.0 0,10 5.0
90.0 689.03 399.5 3.0743 1.425 1,979 1942.4
0.01 0.3 0,02 2.0 2.0 0,10
100.0 692.64 411.3 3.0587 1.433 1.977 1974.9
0.01 0.3 0.02 2.0 2.0 0,10
7= 180.0 K
0.1 636.68 3155 3.3663 1.357 2.070 1499.7 380.50
0.01 0.2 0.02 2.0 2.0 0,10 2.6 1.2
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0,5

1.0

2,0

3,0

4.0

5.0

7.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

P
Ip
636.95
0.01

637.29

637.96
0.01
638.62
0.01
639.28
0.01
639.93
0.01
641.22
0.01

643.10

646.13
0.01
649.05
0.01
651.86
0.01

654.56

657.18
0.01

659.71

662.17
0.01
664.55
0.01

669.12

315.9
0.2
316.5
0.2
317,6
0.2
318.7
0.2
319.8
0.2
320.9
0.2
323.2
0.2
326.5
0.2
332.2
02
337.8
0.2
343.6
0.2
349.3
0.2
355.0
0.2
360.8
0.3
366.6
0.3
372.4
0.3
384.1

0.3

&s
3,3653
0.02
3.3640
0.02
3,3615
0.02
3.3589
0.02
3.3564
0.02
3.3539
0.02
3.3490
0.02
3.3418
0.02
3.3301
0.02
3,3187
0.02
3.3077
0.02
3.2971
0.02
3.2867
0.02

3.2766

3.2668
0.02
3,2572
0.02

3.2388

cv

1.357
2.0
1.358
2.0
1,359
2.0
1.360
2.0
1.361
2.0
1.362
2.0
1.364
2.0
1.367
2.0
1,372
2.0
1.377
2.0
1.382
2.0
1.386
2.0
1.391
2.0
1.395
2.0
1.400
2.0
1.404
2.0
1.412

2.0

cp
uS
2.069

2.0
2.068
2.0
2.066
2.0
2.064
2.0
2.062
2.0
2.060
2.0
2.057
2.0
2.052
2.0
2.044
2.0
2.037
2.0
2.031
2.0
2.026
2.0
2.021
2.0
2.017
2.0
2.013
2.0
2.009
2.0
2.004

2.0

T
fiw
1502,0
0.10

1505.0

1510.9
0.10
1516,7
0.10

1522.5

1528.3
0.10
1539.6
0.10

1556.2

1582.9
0.10
1608.6
0.10

1633.3

1657.2
0.10
1680.2
0.10

1702.6

1724.3
0.10
1745.3
0.10

1785,8

FOCT P 8.938—2017

«n
381.74
2.6
383.29
2.6
386.39
2.6
389.50
2.5
392.61
2.5
395.73
2,5
401.98
2.5
411.39
2.5
427.19
2.5
443.15
2.5
459.28
2.6
475.60
2.7
492,11
2.8
508.83
2.9
525.76
3.0
542.92
3.2
577.95

3.6

&>,

160.82

1.2

161.08

1.2

161.59

1.2

162.10

1.2

162.61

1.2

163.11

1.2

164.11

1.2

165.59

1.2

168.00

1.2

170.34

1.2

172.63

1.2

174.86

1.2

177.04

1.2

179.18

1.2

181.28

1.2

183.34

1.2

187.34

1.2
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30

70.0

80.0

90.0

100.0

0.1

0.5

1,0

2.0

3.0

4.0

5.0

7.0

15.0

20.0

673.46
0.01
677.59
0.01
681.54
0.01

685.32

626.17
0.01
626.47
0.01
626.84
0.01
627.57
0.01
628.30
0,01
629.02
0,01
629.73
0.01
631.13
0.01
633.19
0,01
636.48
0.01
639.63

0.01

395.8
0.3
407,6
0.3
419.3
0.3
431.1

0.3

336.3
0.2
336.7
0.2
337,3
0.2
338.4
0.2
339.5
0.2
340.5
0.2
341.6
0.2
343.8
0.2
347,2
0.2
352.7
0.2
358.3

0.2

&
3.2211
0.02
3.2041
0.02
3.1878
0.02

3.1720

3.4765
0.02
3.4739
0.02
3.4712
0,02
3.4686
0,02

3.4660

3.4411
0.02
3.4294

0.02

cv

5cv

1.420

2.0

1.428

2.0

1.435

2.0

1.442

2.0

[=190.0K

1.368

2.0

1.369

2.0

1.369

2.0

1.370

2.0

1371

2.0

1.372

2.0

1.373

2.0

1.376

2.0

1.379

2.0

1.384

2.0

1.389

2.0

1.999

2.0

1.995

2.0

1.992

2.0

1.989

2.0

2.097

2.0

2.096

2.0

2.094

2.0

2.092

2.0

2.090

2.0

2.087

2.0

2.085

2.0

2.081

2.0

2.075

2.0

2.066

2.0

2.058

2.0

1824.2
0,10
1860.8
0,10

1895.9

1445.0
0.10
1451.3
0,10
1457.6
0,10

1463.8

0,10
1549.8

0,10

613.96

4.0

651.02

4.6

328.22

2.4

329.32

2.4

330.69

2.4

333.44

2.4

336.18

2.4

338.93

2.4

341.67

2.4

347.17

2.3

355.43

2.3

369.25

2.3

383.13

2.4

X

191.22

1.2

154.43
1.2
154.65
1.2
154.92
1.2
155.47
1.2
156.01
1.2
156.56
1.2
157.09
1.2
158.15
1.2
159.72
1.2
162.27
1.2
164.75

1.2
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35.0

40.0

45.0

50.0

60.0

70.0

80.0

90.0

100.0

0.1

0.5

1.0

2.0

P
Ip
642.66
0.01
645.56
0.01
648.37

0.01

656.22
0.01

661.06

674.13
0.01
678.10

0,01

615.49
0.01
615.82
0.01

616.22

617.03

0.01

364.0
0.2
369.6
0.2
375.4
0.2
381.1
0.2
386.8
0.2
392.6
0.3
404.2
0.3
415.9
0.3
427.6
0.3
439.3
0.3
451.1

0.3

357.4
0.2
357.8
0.2
358.4
0.2
359,4

0.2

&s
3.4181
0.02
3.4071
0.02
3.3965
0.02
3.3862
0.02
3.3761
0.02
3.3663
0.02
3.3475
0.02
3.3295
0.02
3.3123
0.02
3,2958
0.02
3.2799

0.02

3.5872
0.02
3.5861
0,02
3.5847
0,02
3.5819

0.02

cv

1.393
2.0
1.398
2.0
1,403
2.0
1.407
2.0
1,411
2.0
1.416
2.0
1.424
2.0
1.432
2.0
1,440
2.0
1,447
2.0
1.454

2.0

7=200.0 K

1.383
2.0
1.383
2.0
1.384
2.0
1.385

2.0

cp
uS
2.051
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1625.6
0.10

1649.2

1694.0
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397.11
2.4
411.19
2.5
425.39
2.6
439.71
2.7
454.16
2.8
468.76
2,9
498.39
3.3
528.68
3.7
559.65
4.1
591.34

4.7

286.26
2.2
287.25
2.2
288.49
2.2
290.97

2.2
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167.17

1.2

169.52

1.2

171.82

1.2

174.07

1.2

176.28

1.2

178.44

1.2
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1.2

186.70

1.2

148.24

1.2
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1.2

148.77

1.2

149.35

1.2
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630.18
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633.44
0.01
636.56
0.01
639.56
0.01
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0,01
645.24
0,01
647.93
0.01
653.06
0.01
657.89
0,01
662.47
0.01
666.82
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0.2
361,6
0.2
362.6
0.2
364.8
0.2
368.0
0.2
373.5
0.2
379.0
0.2
384.6
0.2
390,2
0,2
395.8
0.2
401,5
0.2
407,2
0.2
413.0
0.2
424.5
0.3
436.1
0.3
447.8
0,3
459.5
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3.5791
0.02
3,5763
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3.5736
0.02
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3.5477
0.02

3.5356
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0.02
3.5016
0.02
3.4910
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3.4159
0.02
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1.393
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2.0

1.403

2.0

1.408
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1.412

2.0

1.417

2.0
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2.0

1.426

2.0

1.430

2.0

1.438
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2.0

1.454
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1.462

2.0

2.118

2.0

2.115

2.0

2.113
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2.0
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2.0
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2.0
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2.0

2.055
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2.0

2.046
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2.0

2.032
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2.0

2.023
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0,10
1393.0
0,10

1399.6
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1462.6
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295.92
2.2
298.39
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303.32
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335.37
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347.72
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360.12
2.3
372.57
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385.08
2.5
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2.6
410,33
2.7
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3.0
461.94
3.3
488.38
3.7
515.30
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1,2
150.51
1.2
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159.17
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161.71
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171.26
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173.52
1.2
177.91
1.2
182.15
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100.0 670.96
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0.1 2,1832
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0.5 558.75
0.01
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0.01

2.0 560.87
0.01

3.0 562.25
0.01
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2.238
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542.70
4.7
6.83 13.35
1.2 3.7
160.73 118.83
13 1.2
161.68 119.23
13 1.2
163.56 120.01
13 1.2
165.43 120.77
13 1.2
167.29 121.53
13 1.2
169.12 122.28
13 1.2
172.75 123.75
13 1.2
178.10 125.88
13 1.2
186.79 129.29
13 1.2
195.25 132.54
13 1.2
203.55 135.65
13 1.2
211.69 138.64
13 1.2
219.72 141.55
13 1.2
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810.5 107.06 99.21
0.03 0.7 1.2
852.7 112.19 101.95
0.03 0.7 1.2
914,2 120.17 106.15
0.03 0.8 1.2
968.1 127.62 110.02
0.03 0.8 1.2
1016.4 134.68 113.64
0.03 0.8 1.2
1060.5 141.44 117.07
0.03 0.8 1.2
1101.1 147.97 120.35
0.03 0.8 1.2
1139.0 154.30 123.49
0.03 0.8 1.2
11745 160.47 126.52
0.03 0.8 1.2
1208.0 166.50 129.46
0.03 0.9 1.2
1270.1 178.22 135.10
0.03 11 1.2
1326,7 189.57 140.47
0.03 13 1.2

1379.1 200.61
0.03 1.6
1427.8 211,40
0.03 1.9
1473.5 221.97
0.03 2.3
268.6 9.54 24.40
2.00 0.4 3.7
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4 n N cv o) w P

’ O On 5, 50v ie 50 51
0.5 7.9699 1039.9 6.1093 1,730 1.964 260.0 9.63
0,03 0.1 0,01 1.0 1.0 2.00 0.5
1.0 16.893 1028.4 5.9553 1,755 2.054 248.1 9.78
0.03 01 0.01 1.0 1.0 2.00 0.6

2.0 39.395 1000.2 5.7643 1.827 2.395 219.2 10.33
0.03 01 0.01 1.0 10 2.00 0.9

3.0 384.65 751.1 5.0017 1.940 4.166 3455 51.34
0.01 01 0.01 2.0 2.0 0.03 0.9

40 398.99 745.7 4.9789 1.913 3.655 403.0 55.63
0.01 01 0.01 2.0 2.0 0.03 0.9

5.0 409.25 742.2 4.9619 1.900 3.412 4456 58.99
0.01 0.1 0,01 2.0 2.0 0.03 0.9

7.0 424.36 737,9 4.9357 1.886 3.157 510.8 64.40
0.01 0.1 0.01 2.0 2.0 0.03 0.9

10.0 440.59 734.5 4.9062 1.877 2.967 584.3 70.95
0.01 0.1 0.01 2.0 2.0 0.03 0.9

15.0 459.90 732.6 4.8693 1,872 2.809 677.0 79.86
0.01 0.1 0.01 2.0 2.0 0.03 0.9

20.0 474.38 733,2 4.8402 1.872 2.723 750.3 87.48
0.01 01 0.01 2.0 2.0 0.03 0.9

25.0 486.16 735.0 4.8158 1.874 2.667 812.3 94.34
0,01 0.1 0.01 2.0 2.0 0.03 0.9

30.0 496.17 737.7 4.7944 1.877 2.627 866.8 100.69
0,01 0.1 0.01 2.0 2.0 0.03 0.9

35.0 504.92 741.0 4.7753 1.880 2.597 915.8 106.67
0.01 0.1 0.01 2.0 2.0 0.03 0.9

40.0 512.72 744.7 4.7579 1.883 2.574 960.4 11235
0.01 0.1 0.01 2.0 2.0 0.03 0.9

45.0 519.79 748.8 4.7418 1.887 2.555 1001.7 117.81
0.01 0.1 0,01 2.0 2.0 0.03 0.9

50.0 526.26 753,2 4.7269 1.890 2.540 1040.2 123.07
0.01 0.1 0.01 2.0 2.0 0.03 1.0

60.0 537.80 762.4 4.6998 1.897 2.517 1110.4 133.13
0.01 0.1 0.01 2.0 2.0 0.03 1.2
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1.2
104.28
1.2
107.61
1.2
110.80
1.2
113.87
1.2
119.71

1.2



MpogomkeHne Tabnuubl B. 1

90.0

100.0

0.1

0.5

1.0

2.0

3.0

4.0

5.0

7.0

10.0

15.0

20.0

fp
547.92
0.01
556.95
0.01
565.15
0.01
572,66

0.01

1,4450
0.10
7.4736
0.10
15.659
0.10
35.073
0.10
61.872
0,10
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0,10
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431.53
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772.3
0.2
782.6
0.2
793.3
0.2
804.2
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0.1
1080.0
0.1
1070.1
0.1
1047.1
0.1
1016.9
032
962.3
0.2
822.3
0.3
805.6
0.2
796.2
0.2
790.3
0.1
788.8
0.1

&S
4.6754
0.01
4.6531
0.01
4.6326
0.01
4.6135
0.01

6.5378
0.01
6.2205
0.01
6.0709
0.01
5.8948
0.01
5.7548
0.01
5.5739
0.02
5.1840
0.02
5.1238
0.02
5.0778
0,02

5.0294

4.9947
0.01

cv

1,904
2.0
1911
2.0
1.918
2.0
1.924

2.0
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1.803
5.0
1.816
5.0
1.835
5.0
1,882
5.0
1.955
5.0
2.155
5.0
2.057
5.0
1.990
5.0
1.967
5.0
1.956
5.0
1.954

5.0

2.499
2.0
2.487
2.0
2.477
2.0
2.469

2.0

1.998
5.0
2.042
5.0
2,110
5.0
2.323
5.0
2.816
5.0
6.125
5.0
5.187
5.0
3.681
5.0
3,222
5.0
2.959
5.0
2.838
5.0

\It

11735
0.03
1231.1
0.03
1284.3
0.03
1333.8

0.03

275.8
2.00
268.4
2.00
258.6
2.00
236.1
2.00
207.9
2.00
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n

«n &

142.69 125,25
14 12
151.87
17
160.72
21
169.29
2.5
10.06 26.95
0.4 4.0
10.15 27.28
0.5 4.0
10.31 27.78
0.6 4.0
10.79 29.18
0.8 4.0
11.69 31.80
1.0 4.0
14.31 42.23
1.0 4.0
40.35 66.74
0.9 4.0
49.68 71.73
0.9 4.0
57.91 76.75
0.9 4.0
67.76 82.82
0.9 4.0
75.66 87.69
0.9 4.0
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3 n N cv @» W P n
’ B i 5 s0v " & 73
25.0 464.37 789.4 4.9667 1.955 2.767 741.1 82.59 91.93
0.01 0.1 0,01 5.0 5,0 0.03 0.9 4.0
30.0 476.18 791.2 4.9429 1.957 2.719 799.7 88,88 95.78
0.01 0.1 0.01 5.0 5.0 0.03 0.9 4.0
35.0 486.29 793.8 4.9220 1.960 2.684 851.8 94.75 99.36
0.01 0.1 0.01 5.0 5.0 0.03 0.9 4.0
40.0 495.17 797,1 4.9032 1.963 2.657 899.0 100.28 102.73
0.01 0.1 0.01 5.0 5.0 0.03 0.9 4.0
45.0 503.12 800.7 4.8861 1.966 2.636 942.3 105.56 105.94
0.01 0.1 0.01 5.0 5.0 0.03 1.0 4.0
50.0 510.33 804.7 4.8703 1.969 2.619 982.5 110.63 109.02
0.01 0.1 0,01 5.0 5.0 0.03 1.0 4.0
60.0 523.05 813.5 4.8417 1.976 2.593 1055.5 120.26 114.87
0.01 0.1 0.01 5.0 5.0 0.03 1.2 4.0
70.0 534.07 823.1 4.8163 1,983 2.575 1120.8 129.37 120.41
0.01 0.2 0.01 5.0 5.0 0.03 1.5 4.0
80.0 543.84 833.1 4.7934 1,989 2.561 1180.2 138.06
0.01 0.2 0.01 5.0 5.0 0.03 1.8
90.0 552.63 843.5 4.7722 1.996 2.550 1234.8 146.42
0.01 0.2 0.01 5.0 5.0 0.03 2.1
100.0 560.65 854.3 4.7527 2.002 2.542 1285.7 154.48
0,01 0.2 0.01 5.0 5.0 0.03 25
T=400.0 K
0.1 1.3342 1149.3 6.6987 1.937 2.130 286.2 10.83 31.00
0.10 0.1 0.01 5.0 5.0 2.00 0.4 4.0
0.5 6.8462 1143.0 6.3844 1,946 2.163 280.3 10.92 31.39
0,10 0.1 0.01 5.0 5.0 2.00 0.4 4.0
1.0 14.174 1134.8 6.2392 1.958 2211 272.6 11.07 31.92
0.10 0.1 0.01 5.0 5.0 2.00 0.5 4.0
2.0 30,652 1116.9 6,0760 1.987 2.339 256.1 11.49 33.18
0.10 0.1 0.01 5.0 5.0 2.00 0.8 4.0
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0.10

244.43

384.23
0.01

411.42

458.17
0.01

468.87

501.27
0.01
513.72
0.01

524.61

534.33

0.01

i
1096.0
0.2
1070.7
0.2
1037.9
0.2
9458
0.2
900.8
0.2
882.7
0.1
876.6
0.1
874.6
0.1
874.8
0.1
876.2
0.1
878.6
0.1
881.6
0.1
885.1
0.1
893.0
0.1
902.0
0.1
911.6
0.2
921,7

0.2

5
6s
5.9605
0.01
5.8568
0.01
5.7474
0.02
5.4870
0.02
5,3493
0.02
5,2694
0.01
5.2228
0.01
5.1882
0.01
5,1601
0.01
5,1361
0.01
5.1151
0.01
5.0962
0.01
5.0789
0.01
5.0483
0.01
5.0214
0.01
4.9973
0.01
4.9753

0.01

cv
5C,

2.023
5.0
2.068
5.0
2.128
5.0
2.187
5.0
2111
5.0
2.084
5.0
2.078
5.0
2.076
5.0
2.078
5.0
2.080
5.0
2.082
5.0
2.085
5.0
2.088
5.0
2.094
5.0
2.101
5.0
2.107
5.0
2.113

5.0

cp

2.543
5,0
2.910
5.0
3.703
5.0
5.815
5.0
3.790
5.0
3.205
5.0
3.014
5.0
2.915
5.0
2.853
5.0
2.810
5.0
2.779
5.0
2.754
5.0
2.735
5.0
2.706
5.0
2.686
5.0
2.672
5.0
2.661

5.0

it

238.0

2.00

218.1

2.00

197.4

0.03

208.5

476.2

0.03

571.3

0.03

646.9

710.9

0.03

767.0

0.03

817.4

0.03

863.3

0.03

905.7

982.2

0.03

1050.3

0.03

1111.9

1168.5

0.03

FOCT P 8.938—2017

«n
12.13
0,9
13.16
1.0
15.04
1.0
26.55
0.9
40,72
0.8
52.66
0,9
61.13
0.9
68.18
0.9
74.44
0.9
80.17
0.9
85.53
0.9
90.59
1.0
95.42
1.0
104.54
1.2
113.10
15
121.23
1.8
129.00

2.2

&>,

34.89

4.0

37.48

4.0

42.06

4.0

59.22

4.0

68.19

4.0

75.95

4.0

81.39

4.0

85.90

4.0

89.88

4.0

93.51

4.0

96.91

4.0

100.11

4.0

103.18

4.0

108.98

4.0

114.46

4.0
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40

100.0

0.1

0.5

1.0

2.0

3.0

4.0

5.0

7.0

10,0

15.0

20.0

25.0

30.0

35.0

b

A<
543.13

0,01

1.1836
0.10
6.0208
0.10
12.313
0.10
25.818
0.10
40.762
0.10
57.458
0.10
76.272
0.10
121.58

0.10

932.2

0.2

1261.2
0.1
1256.3
0.1
1250.0
0.1
1236.7
0.1
1222.6
0.1
1207.3
0.2
1190,9
0.2
1154.7
0.2
1100.4
0.2
1051.8
0.1
1033.9
0.1
1026.0
0.1
1022.6
0.1
1021.7

0.1

5*
4.9551

0,01

6.9621
0.01
6.6509
0.01
6.5102
0,01
6.3582
0.01
6.2586
0.01
6.1789

cv

5cv

2.119

5.0

= 450.0 K

2.153
5.0
2.158
5.0
2.164
5.0
2.179
5.0
2.195
5.0
2.212
5.0
2.231
5.0
2.268
5.0
2.297
5.0
2.285
5.0
2276
5.0
2.273
5.0
2.273
5.0
2.274
5.0

2.345
5.0
2.366
5.0
2.396
5.0
2.466
5.0
2.555
5.0
2.670
5.0
2.818
5.0
3.229
5.0
3.762
5.0
3.503
5.0
3.261
5.0
3.132
5.0
3.055
5.0
3.003

5.0

1220.9

0.03

302.7
0.01
298.5
0.01
293.2
0.01
282.5
2.00
271.8
2.00
261.2
2.00
251.3
2.00
237.1
2.00
250.6
2.00
349.8
2.00
447.0
2.00
527.4
2.00
595.7
2.00
655.5

2.00

136.48

2.6

12.08
0.4
12.17
0.4
12.29
0.5
12.62
0.7
13.07
0.9
13.67
1.0
14.47
1.0
16.91
1.0
23.29
0.9
35.02
0.8
43.79
0.8
50.83
0.8
56.92
0.8
62.40
0.8

38.32
4.0
38.79
4.0
39.39
4.0
40.61
4.0
41.93
4.0
43.39
4.0
45.06
4.0
49.38
4.0
57.81
4.0
68,20
4.0
74,67
4.0
79.59
4.0
83.72
4.0
87.40
4.0
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P
P fp
40.0 425.68

0.01

45.0 437.73
0.01

50.0 448.29
0.01

60.0 466.19
0.01

70.0 481.08
0.01

80.0 493.89
0.01

90.0 505.16
0.01

100.0 515.24
0.01

0.1 1.0638
0,10

0.5 5.3822
0,10

1.0 10.927
0.10

2.0 22.533
O.10

3,0 34.881
0.10

4.0 48.027
O.10

5.0 62.017
O.10

On
1022.3
0.1
1024.0
0.1
1026.4
0.1
1032.9
0.1
1040.8
0.1
1049.7
0.1
1059.2
0.1
1069.2

0.2

1383.6
0.1
1379.6
0.1
13745
0.1
1364.0
0.1
1353.2
0.1
1342,1
0.1
1330.7

0.1

5.4534

0.01

5.4314

0.01

5.4117

0.01

5.3775

0.01

5.3482

0.01

5.3223

0.01

5.2990

0.01

5.2778

0.01

7.2198

0.01

6.9105

0.01

6.7724

0.01

6.6263

0.01

6.5338

0.01

6.4628

0.01

6.4034

0.01

cv cp m
5 =S i
2.276 2.966 708.9
5.0 5.0 2.00
2.279 2.938 757.5
5.0 5.0 2.00
2,281 2.916 802.2
5.0 5.0 2.00
2.287 2.885 882.4
5.0 5.0 2.00
2.293 2.864 953.5
5.0 5.0 2.00
2.299 2.848 1017.6
5.0 5.0 2.00
2.305 2.837 1076.3
5.0 5.0 2.00
2311 2.828 1130.5
5.0 5.0 2.00

7 =500.0 K
2.356 2.547 318.3
5.0 5.0 0.01
2.359 2.563 315.3
5.0 5.0 0.01
2.363 2.583 311.6
5.0 5.0 0.01
2.371 2.628 304.3
5.0 5.0 2.00
2.380 2.680 297.3
5.0 5.0 2.00
2.389 2.739 290.8
5.0 5.0 2.00
2.398 2.807 284.9
5.0 5.0 2.00

FOCT P 8.938—2017

V| X
« &
67.45 90.77
0,9 4.0
72.19 93.92
0.9 4.0
76.68 96.90
1.0 4.0
85.10 102.50
1.2 4.0
92.94 107.76
1.5 4.0

100.35
1,8
107.41
2.2
114.17
2.6
13.29 46.37
0.4 4.0
13.36 46.91
0.4 4.0
13,46 47.56
0.5 4.0
13,73 48.83
0.7 4.0
14.06 50.05
0.8 4.0
14.49 51.23
0.9 4.0
15,01 52.40
1.0 4.0
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b n s ov » w , A
’ i i 5 5cv e, 5m 51 5n
7.0 92.558 1307.1 6.3036 2.416 2,966 276.3 16.40 54.79
0.10 0.2 0.01 5.0 5,0 2.00 1.0 4.0
10,0 143.30 1271.9 6.1814 2.438 3.221 275.9 19.46 58.77
0,10 0.2 0.01 5.0 5.0 2.00 0.9 4.0
15.0 223.51 1225.7 6.0339 2.453 3.410 317.3 26.47 66,00
0.01 0.1 0.01 5.0 5.0 2.00 0.8 4.0
20,0 280.05 1199.8 5.9427 2.454 3.350 386.8 33.57 72.19
0.01 0.1 0,01 5.0 5.0 2.00 0.9 4.0
25.0 318.13 1186.4 5.8825 2.454 3.268 457.0 39.84 77.16
0.01 0.1 0.01 5.0 5.0 2.00 0.9 4.0
30.0 345.74 1179.4 5.8383 2.455 3.205 521.3 45.39 81.33
0,01 0.1 0.01 5.0 5.0 2.00 0.9 4.0
35.0 367.15 1175.9 5.8034 2.457 3.159 579.4 50.43 84.98
0.01 0.1 0.01 5.0 5.0 2.00 0.9 4.0
40.0 384.57 1174.7 5.7744 2.459 3.124 632.3 55.09 88.28
0,01 0.1 0.01 5.0 5.0 2.00 0.9 4.0
45.0 399.23 1175.0 5.7494 2.462 3.098 680.8 59.47 91.33
0.01 0.1 0.01 5.0 5.0 2.00 1.0 4.0
50.0 411.91 1176.4 5.7275 2.465 3.077 725.8 63.61 94,20
0.01 0.1 0.01 5.0 5.0 2.00 1.0 4.0
60.0 433.05 1181.3 5.6900 2.471 3.047 806.9 71.37 99.55
0.01 0.1 0.01 5.0 5.0 2.00 1.2 4,0
70.0 450.33 1188.1 5.6585 2.476 3.027 879.0 78.59 104.54
0.01 0.1 0.01 5.0 5.0 2.00 15 4.0
80.0 464.99 1196,2 5.6310 2.482 3.012 944.1 85.41
0.01 0.1 0,01 5.0 5.0 2.00 1.8
90.0 477.75 1205.2 5.6065 2.488 3.001 1003.7 91.90
0.01 0.1 0.01 5.0 5.0 2.00 2.2
100.0 489.06 1214.8 5.5844 2.493 2.993 1058.9 98.11
0.01 0.1 0,01 5.0 5.0 2.00 2.6
T=550.0 K
0.1 0.96624 1515.7 7.4716 2.546 2.737 333.2 14.46 55.14
0.30 0.1 0.02 5.0 5.0 0.01 0.4 4.0
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0,5

1.0

2,0

3,0

4.0

5.0

7.0

10.0

15.0

20.0

30.0

35.0

40.0

45.0

50.0

P
Ip
4.8709
0.30
9.8419
0.30
20.091
0.30
30.755
0.30
41.838
0.30
53.333
0.30
77.462
0.30
115.70
0.30
178.72
0.30
231,57
0.30

271.92

302.77
0.30
327.16
0.30
347.11
0.30
363.90
0.30
378.36
0.30
402.33

0.30

i
1512.4
0.1
1508.1
0.1
1499.6
0.1
1490.9
0.2
1482.2
0.2
1473,3
0.2
1455.7
0.3
1429.9
0.3
1393.0
0.4
1367.4
0.4
1351.6
0.4
1342.2
0.3
1336.9
0.3
1334,2
0.2
1333.4
0.1
1333.8
0.2
1337,3

0.4

6s

7.1635

0.02

7.0271

0.02

6.8846

0.02

6.7962

0.02

6.7297

0.02

6.6752

0.02

6.5867

0.02

6.4825

0.02

6.3529

0.03

6.2621

0.03

6.1973

0.03

6.1487

0.03

6.1102

0.04

6.0784

6.0512

0.04

6.0275

0.04

5.9874

0.04

cv

2.548

5.0

2.550

5.0

2.556

5.0

2.561

5.0

2.566

5.0

2.571

5.0

2.582

5.0

2.595

5.0

2.610

5.0

2.617

5.0

2.621

5.0

2.624

5.0

2.628

5.0

2.631

5.0

2.634

5.0

2.637

5.0

2.643

5.0

cp

2.748
5.0
2,763
5.0
2.795
5.0
2.830
5.0
2.868
5.0
2.908
5.0
2.996
5.0
3.134
5.0
3.303
5.0
3.350
5.0
3.334
5.0
3.305
5.0
3.277
5.0
3.253
5.0
3.233
5.0
3.217
5.0
3.192

5.0

fiw
331,1
0.01

328.4

323.4
2.00

318.8
2.00

314.6

311.0
2.00

305.9
2.00

305.3

327.0
2.00

371.8
2.00

426.2
2.00

481.1

533.6
2.00

582.8

672.3
2.00
751.6

2.00

FOCT P 8.938—2017

«n
1451
0.4
14.59
0.5
14.80
0.7
15.05
0.8
15.37
0.9
15.75
1,0
16.72
1.0
18.68
0,9
23.15
0.8
28.28
0.9
33.34
0.9
38.08
0.9
42.52
0.9
46.68
0.9
50.63
1.0
54.39
1.0
61.48

1.2

&>,

55.74

4.0

56.45

4.0

57.77

4.0

58.97

4.0

60.06

4.0

61.05

4.0

62.80

4.0

65.13

4.0

69.16

4.0

73.60

4.0

77.88

4.0

81.77

4.0

85.28

4.0

88.47

4.0

91.43

4.0

94.19

4.0

99.32

4.0
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44

70.0

80.0

90.0

100.0

0.1

0.5

1.0

2.0

3.0

4.0

5.0

7.0

10.0

15.0

20.0

A<
421.75
0.30
438.09
0.30
452.21
0.30
464.65

0.30

0.88517

18.177
0,30
27.631
0.30
37.317
0.30

47.220

67.582
0.30
99.024
0.30

150.84

197.31

0.30

1343.2

0.6

1350.6

0.8

1359.1

1.0

1368.3

1.2

1657.0

0.1

1654.2

0.1

1650.6

0.1

1643.4

0.1

1636.2

0.2

1629.1

0.2

1621.9

0.2

1607.8

0.2

1587.5

0.3

1557.8

0.3

1535.2

0.4

Se
5.9540
0,05
5.9252
0.05
5.8998
0.05
5.8769

0.05

7.2748
0.02
7.1348
0.02
7.0490
0,02
6.9853
0,02

6.9337

6.6398
0.02
6.5541

0.03

cv

Scv
2.649
5.0
2.655
5.0
2.660
5.0
2.666

5.0

= 600.0K

2.722
5.0
2,723
5.0
2,725
5.0
2.729
5.0
2.733
5.0
2.736
5.0
2.740
5.0
2.746
5.0
2.755
5.0
2.767
5.0
2.775

5.0

3.174

5.0

3.162

5.0

3.152

5.0

3.145

5.0

2.912

5.0

2.921

5.0

2.933

5.0

2.957

5.0

2.983

5.0

3.009

5.0

3.037

5.0

3.095

5.0

3.183

5.0

3.305

5.0

3.370

5.0

822.8

2.00

887.6

2.00

947.2

2.00

1002.4

347.4

0.01

345.9

0.01

344.1

0.01

340.7

2.00

337.7

2.00

335.1

2.00

332.9

330.2

2.00

330.8

2.00

346.0

377.3

2.00

au
68.11
1.5
74.39
1.8
80.38
2.2
86.12

2.6

15.58
0.4
15.62
0.4
15.68
0.5
15.83
0.6
16.03
0.8
16.27
0.9
16.56
1.0
17.28
11
18.70
1.2
21.86
1.2
25.65

1.2

5A

104.06

4.0

64.64

4.0

65.28

4.0

66.05

4.0

67.44

4.0

68.68

4.0

69.76

4.0

70.70

4.0

72.25

4.0

73.96

4.0

76.32

4.0

79.00

4.0
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P
p
Ip
25.0 235.95
0.30
30.0 267.31
0.30
35.0 292.95
0.30
40.0 314.32
0.30
45.0 332.49
0.30
50.0 348.22
0.30
60.0 374.36
0.30
80.0 413.29
0.30
90.0 428.59
0.30
100.0 442.03
0.30
0.1 0.81671
0.30
0.5 4.0992
0.30
1.0 8.2372
0.30
2.0 16.625
0.30
3,0 25.153
0.30

1519.6
0.4
1509.5
0.3
1503,2
0.3
1499.6
0.2
1498.0
0.2
1497.7
0.1
1500.2
0.3
1512.2
0.7
1520.3
0.9
1529.2

11

1806.8
0.1
1804.3
0.1
1801.3
0.1
1795.2
0.1
1789.1

0.2

6.4897
0.03
6.4397
0.03
6.3995
0.03
6.3661
0.03

6.3376

6.3127
0.04
6.2708
0.04

6.2063

6.1801
0.05
6.1567

0.05

7.9569
0.02
7.6504
0.02
7.5160
0,02
7.3777
0,02
7.2936

0.02

FOCT P 8.938—2017

cv cp m 4 x
5C aS five «W &
2.780 3.388 418.7 29.63 82.09
5.0 5,0 2.00 13 4.0
2.784 3.385 464.0 33.56 85.26
5.0 5.0 2.00 13 4.0
2.788 3.374 509.6 37.35 88.33
5.0 5.0 2.00 14 4.0
2.792 3.361 554.0 40.99 91.25
5.0 5.0 2.00 14 4.0
2.795 3.350 596.5 44.49 94.00
5.0 5.0 2.00 14 4.0
2.798 3.339 637.0 47.86 96.61
5.0 5.0 2.00 15 4.0
2.805 3.322 712.6 54.27 101.45
5.0 5.0 2.00 16 4.0

2.817 3.299 844.9 66.10
5.0 5.0 2.00 2.0
2.822 3.292 903.6 71.62
5.0 5.0 2.00 2.3
2.827 3.286 958.2 76.94
5.0 5.0 2.00 2.7
= 650.0 K
2.886 3.076 361.1 16.65 74.87
5.0 5.0 0.01 0.4 5.0
2.887 3.083 360.1 16.68 75.55
5.0 5.0 0.01 0.4 5.0
2.888 3.092 358.9 16.72 76.36
5.0 5.0 0.01 0,5 5.0
2.891 3,112 356.7 16.83 77.83
5.0 5.0 2.00 0.6 5.0
2.894 3.131 354.8 16.98 79.11
5.0 5.0 2.00 0.8 5.0
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46

4.0

5.0

7.0

10,0

20.0

25.0

30.0

35.0

40.0

45.0

50.0

60.0

80.0

90.0

100,0

33.810
0.30
42.582
0.30
60.396
0.30
87.468
0.30

131.84

264.48
0.30
286.34
0,30
305.19
0.30
321.66
0.30

349.26

371.73
0.30
390.62
0.30

406.88

421.15

0.30

1783.1

0.2

1777.2

0.2

1765.5

0.2

1748.9

0.3

1724.4

0.3

1705.0

0.3

1690.7

0.3

1680.7

0.3

1674.2

0.3

1670.3

0.2

1668.2

0.2

1667.5

0.1

1669.3

0.2

1673.9

0.4

1680.4

0.6

1688.1

0.8

1696.8

1.0
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7.2318
0.02
7,1822
0.02
7.1039
0.02

7.0151

6.8259
0.02

6.7635

6.7138
0.03

6.6732

6.6392
0.03
6.6100
0,03
6.5845
0,03

6.5414

6.5058
0.04
6.4754
0.04

6.4488

6.4250

0.04

cv

5cv

2.897

5.0

2.899

5.0

2.904

5.0

2911

5.0

2.920

5.0

2.927

5.0

2.932

5.0

2.936

5.0

2.940

5.0

2.944

5.0

2.947

5.0

2.951

5.0

2.957

5.0

2.963

5.0

2.969

5.0

2.974

5.0

2.979

5.0

3.152
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3.172
5.0
3.215
5.0
3.277
5.0
3.367
5.0
3.426
5.0
3.456
5.0
3.466
5.0
3.466
5.0
3.462
5.0
3.457
5.0
3.451
5.0
3.441
5.0
3.433
5.0
3.426
5.0
3.421
5.0
3,417

5.0

sw

353.3

2.00

352.2

2.00

351.1

2.00

353.0

390.1

2.00

422.8

499.7

2.00
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2.00

615.2

2.00

686.2

752.1

2.00

813.3

2.00

870.5

924.0

2.00

17.17

0.9

17.39

1.0

17.94
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19.02

1.2

21.41

1.2

24.32

1.2

27.50

1.3

30.74

1.3

33.96

1.4

37.12

1.4

40.19

14

43.19

15

48.96

1.6

54.47

1.7

59.76

2.0

64.86

2.3

69.79

2.7

80.22
5.0
81,18
5.0
82.68
5.0
84.17
5.0
85.70
5.0
87.20
5.0
89.14
5.0
91.43
5.0
93.88
5.0
96.36
5.0
98.79
5.0
101.15
5.0
105.63
5.0
109.84

5.0
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=]
P fp

0.1 0.75812
0.30

0.5 3.8001
0.30

1.0 7.6234
0.30

2.0 15.335
0.30

3.0 23.125
0.30

4.0 30.983
0.30

5.0 38.897
0.30

7.0 54.838
0.30

10.0 78.816
0.30

15.0 117.91
0.30

20.0 154.40
0.30

25.0 187.18
0.30

30.0 215.94
0.30

35.0 240.92
0.30

40.0 262.65
0.30

45.0 281.68
0.30

1964.4
0.1
1962.3
0.1
1959.6
0.1
1954.4
0.1
1949.3
0.1
1944.2
0.2
1939.1
0.2
1929.3
0,2
1915.4
02
1894.9
0.3
1878.2
0.3
1865.5
0.3
1856.2
0.3
1849.9
0.3
1845.9
0.2
1843.6
0.2

&S

8.1905
0.02
7.8845
0.02
7.7506
0.02
7.6136
0.02
7.5309
0.02
7.4704
0.02
7.4222
0.02
7.3466
0.02
7,2619
0.02
7.1591
0.02
7.0826
0.02
7.0225
0.02
6.9738
0.03
6.9335
0,03
6.8994
0,03
6.8700
0.03

cv

7=700.0 K

3.038
5.0
3,039
5.0
3.040
5.0
3,043
5.0
3.045
5.0
3.047
5.0
3.049
5.0
3.053
5.0
3.058
5.0
3.066
5.0
3.072
5.0
3.077
5.0
3.081
5.0
3.084
5.0
3.088
5.0
3.001
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op T n x
- fiw «W &.
3.228 374.2 17.68 85.82
5.0 0.01 0.4 5.0
3.234 373.6 17,70 86.54
5.0 0.01 0.4 5.0
3.242 372.9 17,72 87.39
5.0 0.01 0.5 5.0
3.257 371.6 17.80 88.93
5.0 2.00 0.6 5.0
3.273 370.6 17.90 90.27
5.0 2.00 0.8 5.0
3.289 370.0 18.04 91.42
5.0 2.00 0.9 5.0
3.306 369.6 18.21 92.40
5.0 2.00 11 5.0
3.338 369.8 18.64 93.92
5.0 2.00 13 5.0
3.386 372.8 19.49 95.34
5.0 2.00 14 5.0
3.455 384.9 21.37 96.44
5.0 2.00 1.6 5.0
3.506 405,2 23.68 97.16
5.0 2.00 17 5.0
3.537 432.3 26.26 98.19
5.0 2.00 18 5.0
3.554 463.9 28.97 99.64
5.0 2.00 1.9 5.0
3.560 498.1 31.72 101.41
5.0 2.00 1.9 5.0
3.562 533.2 34.45 103.36
5.0 2.00 2,0 5.0
3.561 568.2 37,16 105.40
5.0 2.00 2,0 5.0
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3 n s cv P w P X
P A< i 3 5cv e, aw &y X
50.0 298.48 1842.8 6.8442 3.095 3.559 602.7 39.82 107.45
0.30 0.1 0.03 5.0 5.0 2.00 2.1 5.0
60.0 326.92 1844.2 6.8006 3.101 3.554 669.1 45.00 111.50
0.30 0.2 0,03 5.0 5.0 2.00 2.2 5.0
70.0 350.28 1848.5 6.7645 3.107 3.549 731.6 50.01 115.39
0.30 0.4 0,03 5.0 5.0 2.00 2.3 5.0
80.0 369.99 1854.7 6.7337 3,112 3.545 790.3 54.85
0.30 0.5 0.04 5.0 5.0 2.00 2.4
90.0 387.00 1862.2 6.7067 3,117 3.542 845.6 59.56
0,30 0.7 0.04 5.0 5.0 2.00 2.6
100.0 401.94 1870.7 6.6827 3.122 3.539 897.7 64.12
0.30 0.9 0.04 5.0 5.0 2.00 2.9
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Mpunoxexve I
(cnpaBo4HOE)

XapakTepucTrka ypaBHeHUss COCTOAHUA nponaHa

[na onncaHns TepMOAMHAMMYECKMX CBOWCTB MponaHa B LUMPOKOA o06iacTn pa3oBbiX COCTOSIHUIA (ras. XuUAKOCTb
1 rpaHuLa CocyLecTBOBaHNA ra3oBoii U XUAKON a3 — KpuBasi HacblWeHUs) NPUHATO hyHAaMeHTanbHOe ypaBHeHue
coctosiHuA (PYC), koTopoe B HacTosiLee BpeMs Ncnosb3yeTca B HaunoHanbHOM MHCTUTYTe cTaHgapToB (NIST) CLUA.

[N NOCTPOEHUsi ypaBHEHUS COCTOSAHWUA aBTOPbl yka3aHHOW pa6oTbl MCNO/b30Ba/IM 0GLINPHbLIA MaccuB Hanbonee
TOUHbIX 3KCNEPUMEHTasIbHbIX JaHHbIX O C/leAy 0L UX OCHOBHbIX CBOWCTBaX nponaHa:

1 Tepmuueckune csoiictea (p. p, 7) B ogHoda3Hoi o6nactn. Maccus BktoyaeT 5823 akcnepumMeHTaslbHble TOUKM,
KoTopble B35ATbl U3 paboT 1934— 2009 rr. (88 ST S623 K. 0,05 Sp S 1070 MMa).

2 Tepmuueckue coiictBa (p5, Ma. p', p") Ha KPUBOI HacbiWweHns. MaccuB BkOUYaeT 1865 TOUeK U3 IKCMEPUMEH-
TanbHbIX AaHHbIX pa6oT 1916— 2009 . (85.5 S 7SS 369 K).

3 N3ob6apHas TennoemkocTb — 298 3KCMepuMeHTa/lbHbIX TOYeK, KOTopble B3ATbl U3 paboT 1936— 1979 Ir.
(110 ST S573 K. 0.101 Sp S 14 MMa).

4 30xopHan TennoemMkocTb — 574 akcnepuMeHTasibHble TOYKW, KOTOpble B3SiTbl M3 paboT 1978—2009 rr.
(85.6 ST S472 K. 62 Sp S 719 kr/m3).

5 CkopocTb 3Byka — 1193 akcnepumeHTasibHble TOUYKM, KOTOpble B3ATbl U3 paboT 1956— 2009 rr. (90 S T S 498 K.
0,0 <p5 101 Mrla).

Npunoxexue [
(cnpaBoyHoE)

XapakTepuctuka ypaBHeHUi A1 KO3 PULMEHTOB AMHAMUYECKOW BA3KOCTU
1 TENMONPOBOAHOCTM NponaHa

K coxaneHnuto, 3a nepuog ¢ 2001 r., korga 6bi1m npuHATHl Tabnuubl CCA FCCCQh 197—01 [1]. He NOABUNOCH HOBbIX
paboT No AVHaMMYeCKOW BA3KOCTM nponaHa. [1oaTomy Ana onucaHma koaduuneHTa AMHaMMYeckoin BA3KOCTM nponaHa
B LUMPOKOIi 06n1acTu ha3oBbiX COCTOSHUIA (ra3. XXUAKOCTb U rpaHMLa COCYLLECTBOBAHNS ra3oBOi M XMUAKOW tha3 — kpusas
HaCbILWEeHNS) NPUHATO ypaBHEHWE, KOTOPOE NoslyYeHo aBTopamu pa6oThbi (1].

[N nocTpoeHust aToro ypaBHEHUS aBTOPbI ykasaHHOW pa6oTbl MCMO/b30BaN OGLUMPHbIA MaccuB Hanbonee Tou-
HbIX 9KCMEPUMEHTA/IbHBIX AaHHbIX 0 KO3thULMeHTe ANHaMUYECKON BA3KOCTU NponaHa: BCero Ucnosb3osaHo 587 akcne-
pYMeHTasIbHbIX TOYek U3 paboT 1960— 1995 IT. B Arana3oHax Temnepatyp ugasnennii 90 ST i 626 K. 0.0 <p S 138 Ma.

[nsa onucaHna KoaddrumeHTa TeNIONPOBOAHOCTM NponaHa B WNPOKOW 061acT ha3oBbliX COCTOSHUIA (ras. Xua-
KOCTb U rpaHuLia CoCyLLeCTBOBAHNSA ra3oBoii U XnAKol a3 — KpuBasi HacbIWEeHNs) NPUHATO ypaBHeHne 2002 .
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[1] Tabnuupbl cTaHAAPTHBLIX CNPaBOYHbIX AaHHbIXx TCCCJ 332—2017. MNponaH XuAkuii n razoobpasHblii. TepMognHamm-
yeckune cBOCTBA, KOIDDULMEHTLI ANHAMUYECKOA BA3KOCTU W TENNONPOBOAHOCTM Npu Temnepatypax 86 ... 700 K u
pasnenunsx 0.1 ... 100 MMNa (B3ameH Tabnuy CCL «FCCCJ, 197—01») — ®IYMN «BHUMMC» — M., 2017. — 51 c.
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