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HALUMWOHANBbHBIN CTAHOAPT POCCUNCKOW SGEAEPALUUMN

FocynapcTBeHHana cucteMa obecneyeHusi eqUHCTBA U3MepPEeHUI

CTAHAAPTHbLIE CINPABOYHbLIE JAHHBIE.
STAHON )KUAKUN U TASOOBPA3HbLIN

TepmoanHaMuyeckune cBOMCTBA, KO3(P(PULMEHTbI ANHAMUYECKON BA3KOCTH
U TENNONPOBOAHOCTYU NpU Temneparypax ot 160 K no 650 K
u pasneHuax ao 100 MMa

State system for ensuring the uniformity of measurements. Standard reference data.
Liquid and gaseous ethanol. Thermodynamic properties, dynamic viscosity
and thermal conductivity at temperatures from 160 K to 650 K and pressures up to 100 MPa

HNata BBeaeHus —2021—02—01

1 O6nacTtb NnpuMeHeHust

Hacrosimii ctaHgapt pacnpoCTPaHAETCA Ha XXMAKUIA U ra3006pasHbii 3TAHON U YCTAaHABINUBAET METOAbI
pacyeTHOro onpeaeneHns 3Ha4yeHuin CTaHAapTHLIX CNPaBOYHbIX AaHHBLIX NO NAOTHOCTK p, AHTanbNun h, aH-
Tponuu S, n300apHON TEMNNOEMKOCTU Cpr M30XOPHON TENSTIOEMKOCTH C,, CKOPOCTH 3BYKA W, ko3chdmumeHTa au-
HaMU4YeCKOW BA3KOCTU LL U KO3 PULIMEHTA TENNONPOBOAHOCTH A KakK B 0AHO(a3HbIX obnacrax (ras, XMakoCTb
n dnoua), Tak U Ha nuHUKM ha3oBOro Nepexoaa ra3 — XMUAKOCTb (MUHMKM HACLILLEHUS), @ TaKKe 3HAYEHUN
AABIEHNS HA NUHUM HaCbILLEHUA Pg.

2 HopMmatuBHbIe CCbINKU

B HacTosiLleM cTaHaapTe UCMONb30BaHbl HOPMATUBHLIE CCbINKM Ha CreayLwmne CTaHaapThbl:

FOCT 8.566 locynapcTBeHHan cucrema obecnedeHmsa eguHcTea uameperHuin. MexrocygapctBeHHasa cu-
cTema JaHHbIX 0 (PU3NYECKMX KOHCTAHTaX U CBOMCTBAX BELLECTB U matepuanoB. OCHOBHbIE MONOXEHUS

FOCT P 8.614 NocynapcTBeHHas cucreMma obecnedeHnsl eAMHCTBA M3MepeHuin. FrocyaapcrBeHHas Cryx-
6a cTtaHgapTHbIX CPaBOYHbIX AaHHbIX. OCHOBHbIE MONOXEHUS

MpumeyvyaHune —lpu NoNb3OBAHUN HACTOALLMM CTaHAaPTOM Lienecoobpa3Ho NpoBEpUTL AENCTBUE CChINOYHBIX
CTaHAapToB B MH(POPMaLMOHHO cucTeMe obLLero nonb3oBaHUs — Ha oduumansHoM caiite PefepanbHoro areHTcTsa no
TEXHUYECKOMY PerynnpoBaHuio U METPONOrK B CeTU MHTEPHET Mnu No exerogHomMy MHdopMaLmMoHHoMy yka3aTento «Ha-
LiMoHanbHblE CTaHAAPTLI», KOTOPLIA OMNYBNUKOBaH NO COCTOSHMIO Ha 1 AHBaps TEKYLLEro roga, U no BbiNyckam exemecsy-
HOro MHOPMaLMOHHOro ykasaTens «HalnoHanbHble cTaHfapThl» 3a TekyLuii rog. Ecrnv 3aMeHeH cebinoYHbli cTaHAapT,
Ha KOTOpbI JaHa HeAaTWpoBaHHaA CChiNKa, TO PEKOMEHAYETCA UCMONb30BaTh [EACTBYIOLLYIO BEPCUIO 3TOro CTaHAapTa
C YY4ETOM BCEX BHECEHHbIX B JaHHYIO BepCUIo U3MeHeHW. Ecrnn 3aMeHeH CChINMOoYHbI cTaHapT, Ha KOTopbId AaHa faTu-
poBaHHas cchblnka, To peKoMeHAYyeTes UCMOoMb3oBaTh BEPCUIO STOMO CTaHfapTa ¢ yKkasaHHbIM Bbille rofoM yTBepXaeHus
(MpuHATKA). Ecnu nocne yTBepxAeHUs HacToALLEro cTaHfapTa B CCbINOYHbIA CTaHAapT, Ha KOTOpbIA AaHa AaTMpoBaHHas
CChINKa, BHECEHO U3MEHEHUe, 3aTparmBaroLlee NonoXKeHune, Ha KOTopoe laHa cebifika, TO 9TO MOMOXEeHUe peKoMeHayeTeA
NpUMeHsATb 6e3 yyeTa JaHHOro M3MeHEeHUs. ECrnn CebiNoYHbI cTaHaapT oTMeHeEH 6e3 3aMeHbl, TO MONOoXEeHUe, B KOTOPOM
[laHa ccblfika Ha Hero, pekoMeHAYETCA MPUMEHATL B YacTuW, He 3aTparmsaloLe 3Ty CChIKY.

M3paHue ocpuumnanoHoe
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3 Oowue nonoxeHus

CraHaaprHble cnpasBoyHblie 3Havenuns (TOCT P 8.614, TOCT 8.566) p, h, s, Cpr Cy» W N Pg PACCUUTAHDI
no eAUHOMY ANS XMAKOW 1 ra3oBon a3 pyHAaMeHTanbLHOMY YPaBHEHUIO COCTOAHUA (PYC) — 3aBucuMocTu
cBoboaHou aHeprum (pyHkumu MNenbMronbLa) F OT NNOTHOCTU P U TemnepaTypbl T

%= f(o,7)= folw,t)+ F.(0,7) 1)

rae f, fy n f, — GespasmepHble nonHas cBo0OAHANA IHEPrusA, MeanbHO-rasoBas U HemaeanbHasa COCTaBnsio-
e cBOOOAHOM 3HEPrUM, COOTBETCTBEHHO;
® — OTHOCUTENbHAs NNOTHOCTb, ® = p/pr;
T — OTHOCUTENbHAas TeMneparypa, T = 77TKp_

3HauyeHusa NNOTHOCTH Pyp Y TEMNEPATYPSI TKp 3TaHONAa B KPUTUYECKON TOUKE NpuBeaeHbl B Tabnuue A.1
npunoxexus A.
YpaBHEHue Anst naeanbHO-ra3o0BO COCTaBNAOLLEN CBOOOAHON SHEPrMn UMEET Cneayiowmin Bug,

fo=In(0)+aq+ost ' +ag In(r’1)+ 27:01,- In[1—exp (— 6,»1:_1)]. 2
i—a

KoadpdpmumenTni {0} n napametpel {3} ypaBHeHus (2) npueeaeHsl B Tabnuue A.3 npunoxenus A.
YpaBHEHue Ansi HemaeanbHON COCTaBNAILLE CBOOOAHON SHEPIUM UMEET CNeayoLwmnin Bug

25
fr = Zb](p], (3)
j=1

roe

.t I
. Jexp[gjoa /},jsm
9j= @

corj‘c_tjexp[— oy (co—sl')z—[}j (1_1 —j )2],j2 17.

B dopmynax (3) u (4) bj— KO3(PPULMEHTbI YPaBHEHUA COCTOAHUSA, 3HAYEHUSA KOTOPbLIX BMECTE C NokKa-
3atensiMu cTeneHen T tj, Ijm napameTpamu g; o, Bj, gj, 7; NPUBE€AEeHbI B Tabnuue A.2 npunoxenus A

MnoTHOCTE ® B 04HOA3HbIX 06nacTAX NPW 3aJaHHbIX 3HAYEHUSAX AABNEHNUA P U TemnepaTypel T onpe-
OensoT U3 peLUeHUs CreayoLLero ypaBHeHus

n=m(1+A0)/zKp, ®
rae = p/pr;
Zp, = 103pr/(prRTKp).

3HadeHusA AaBneHus p,, 1 aktopa CKMMaeMocTu Z, 8 KPUTUYECKOWN TOMKE, a TaKKe ra3oBOW NOCTOSIH-
HOI R aTaHona npueeaeHbl B Tabnuue A.1 npunoxxeHus A.

MnoTHOCTU razoBon ©" M XUAKOW ®' dhas Ha NMMHMU HaCbILLEHWA Npu 3a4aHHo TemnepaType T onpeae-
NAT 13 ycnosui ¢bazoBoro paBHOBECUA B pesyrnbraTe peLLueHns cneayLwlen CUCTeMbl YpaBHEHUIA:

{ 71, @) - n(1,0") = 0; 6)
o0 (eci) 8, (1,07)=0,

rae ¢,(t,0) — GespasmepHas HeugearbHas cocTaenalolas M3obapHO-M30TEPMUYECKOrO noTeHumana (rno-
TeHumana M66ca)
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O = fr + Ag+In(o). ™

HaBnexne Ha NUHUM HACBILLEHNS P, ONPEeAEenstoT no dopmyne (5) Ans 3Ha4YeHnA ©".
OHTanbnus, SHTponus, n3obapHas u U30XopHas TENMOEMKOCTHU U CKOPOCTb 3BYKa Kak B 04HOda3HbIX 00-
nacrsix (ana Tv o), Tak U Ha NMHUKM HacbiweHus (ana T, o unu T, @) BBIMUCASAIOT N0 cneayowmm dopmynam:

h=hy+ART; (8)
s=85p+RAy; )

2 .
cp = 6y + R(1+ A2 [(1+ Ay); (10)
Cy=Cyo+AsR; (11)
W=[103RTcp(1+A1)/cv]O'5, (12)

rae hO’ Sqg: Cyg — SHTanNbNUA, SHTPONNUA N N30XOPHasA TENNOEMKOCTb B UaeanbHO-ra3oBoOM COCTOSHUN.

TepmoanHaMu4yeckue CBOMCTBA B UeanbHO-ra3oBOM COCTOSIHUM ONpeaensioT no popMynam, nomnyyeH-
HbIM U3 fy(T, ®) C NPUBNEYEHNEM TAaBNUYHBIX AaHHbIX (CM. [1]).

7
cvo- R[a3+ za,E,og} (13)
i-4
7 Ah
hyg=RT 1+a3+a2®+2aiE,-D,-+R—_l(_) ; (14)
i=4
7
Sp= R{oc3(1—ln®)—oc1 + Y. oi[ED; -In(1- E;)|+ A/ R-In o, 15
i=4

rme©=1-1;
E; n D; — byHKUMM OT 3HAYEHUA © UMEIOT criealyioLLmin BuA
E, -expl-5,0) D, -5,0/01-E,). (16)

Koadhpuuuentsi {o} B hopmynax (13) — (15) n napameTpsl {5} B hopmyne (16), a Takxe 3Ha4YEHUA SH-
Tansnun Ahy u 3HTponuu As, npuseaeHsl B Tabnuue A.3 npunoxerns A. 3HaueHna Ahy u As, paccunTLIBaIOT
NO pesynsraram CPaBHEHNs 3HAYEHUI fig U Sy, NOMYYEHHBIX HENOCPEACTBEHHO U3 f; (T, ®), C TAbNMYHLIMK AaH-
HbiMK (CM. [1]). Npu 3TOM 3HTANLNNA U IHTPONUSA naeanbHOro rasa npu 7= 0 K paBHbl HyNIO. [INA SHTanbnuu
YYUTBIBAIOT TaKKe Tennoty cyGnumaummn npu 7= 0 K.

Komnnekcel Aj;—Ag B chopmynax (5) — (12) onpeaensior no cneayowmm COOTHOLLEHNUAM, NONYHEHHbIM
u3 ypaBHeHus (3) ans f, ¢ UICNONbL3OBAHNEM U3BECTHBLIX AN EPEHLNANBbHBIX YPABHEHN TEPMOAUHAMUKM

25
A0=ij(ijj; (17)
=
25
A1=Y bjo[X;0x; +1)+u (18)
=1
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25
Az= _Zf/(p/[xf (v +1)) (19)
j=
25
Ag = Z1bj<pj[xj -v;); (20)
Jj=
25
A4 :—Zb](p][yj +1]; (21)
=1
25
Ag= —me[vf (v; +1) Q). @2
Jj=
roe
I.
X'=t’j+gj/j(0/,j£16 .
! {rj ~20jolo-g,),j217’ @3)

2.4
Uj= gj/jco’,j£16 : (24)
72(1/032(0—3]-),]217

Y:

, :{—tj, j<16 _ (25)

2[3]1*1(14 —yj)—tj,jZ'l?'

a 0,j<16
I 72[3j¢‘1(2¢-17yj),jz17.

CTaHgapTHble CNpaBOYHbIE 3HAYEHUSA KO PULUMEHTa AMHAMUYECKOW BA3KOCTU STAHONAa PacCcYnThIBaloT
no cneayoLiemMy ypasHeHuto (cm. [1]):

(26)

M=MO‘(1+Bu'§u)+AM(mu,tu), @7)

rae Wy, Bu “ AL — COOTBETCTBEHHO, KOIMMPULUEHT AMHAMUYECKOW BSASKOCTU B COCTOSIHUM PAa3PEXEHHOro
raza. Bropoin BA3KOCTHbIW BUpUanbHbIA KOIMUUUEHT 1 cocTaBnsaowaa koadhduuneHta
AVHAMUYECKON BSI3KOCTU, OTpaXkaloLLas noBeAeHue BA3KOCTU MPU BbICOKMX MIOTHOCTSX:
g(%l:mzln'z, o, = p“/ Pow Ty = T/TC“. 3Ha4veHunda Pou ¥ Tc“ npueeaeHbl B Tabnuue A.1 npuno-

Cocrasnsiowme Y B (27) onpeaensaoT N0 CneaylLwmM ypaBHEHUAM:
Wo =4ap +a1T+ 62T2. (28)
KoadpcpmumenTsl {0y} ypaBHeHus (28) npuseaeHbl B Tabnuue A.4 NpUNoxeHns A.
6 )
B, =06022137c> {Z BT, 025 p, 1,725 +b8T,_5'5}. (29)
i=0

MapameTp ¢ npueeaeH B Tabnuue A.1 npunoxenusn A. Koapduuments! {b} ypasHeHus (29) npuseaeHb!
B Tabnuue A.5 npunoxeHus A.

Anfo,,® ):10323:22:6--0) "r‘f'+103c1-{ L S } (30)
. i:2/:o” nE mou(fu)‘“’u “’Ou(fu)’
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wop (o) = €2+ 33Ty (31)

KoadhdpuuueHTs! {e,-j}, {c} npencrasneHbl B Tabnuue A.6 npunoxexus A.
CTraHaapTHble CpaBOYHbIE 3HAYEHUS KO3hMUMEHTA TENNONPOBOAHOCTU STAaHONA PaccynTLIBAIOT NO
cneayioulemy ypasHeHuio (cm.[1])

A =Ag +Ah+ Ak, (32)

rAe Ag, AL M AL, — COOTBETCTBEHHO, KOI(PMULMEHT TENNONPOBOAHOCTH B COCTOSHUM Pa3PEXEHHOTO rasa,
M3ObITOMHASA NO OTHOLLEHMIO K A, COCTaBsoLas KoIpduumeHTa TeNNONPOBOAHOCTH U
aHOMarnbHas COCTaBnALWEAA KO3 dUUUEHTa TENNONPOBOAHOCTU B OKONOKPUTUYECKOM
obnacru.

5 .
zai -1
=1

Lo =’8—'—; (33)
Z“i TI—G
i=6
5 .
A}»=Z(b1i+b2i‘t)~(ﬂl; (34)
i=1
0,Ax <G - .
A}\’Kp = pCpkBRoT(Q—QO) Ay> o (35)
ntu(r0)
Ay = {x(r,m)— X(Trlejf ,0)Tret T : (36)
=goax"'; @7
§) _3{ ~Y |arctg (E/qp )+ (el ap) | (38)
T cp cp ]
Bo=211-exp = S| (39)
" €/ap)" + 3 (P )

_ 0Zc . 40
x(t,o))— 1:[1+A1(1:,0))] “9

3HaueHusi koadpduumentos {o} u {b,}, {b,} ypaBHenuit (33)—(34) npusenenl B Tabnuuax A.7 u A.8
NPURoXeHus1 A. YHUBEPCArbHbIE TEOPETUYECKM 0GO0CHOBAHHbIE NOCTOAHHLIE Kg = 1,380658:1072; Ry =1,02;
v = 0,63; v = 1,239. 3HaueHns NOArOHOYHbIX NapameTpos ans araHona &g, I, gp, T, NPMBEAEHBI B TAONULE
A.1 npunoxeHus A. B chopmynax (35), (38)—(40) TennoemkocTu G, ¢, U pacyeTHbIn komnnekc A, onpeaens-
toT no popmynam (10), (11) u (18), COOTBETCTBEHHO; KO HULIMEHT AUHAMUYECKON BA3KOCTH (T, ®) onpeae-
nat no chopmynam (28)—(31).

PaccunTaHHble CTaHAAPTHbIE CNIPABOYHbIE 3HAYEHUSI TEPMOAUHAMUYECKUX U NEPEHOCHBIX (1, A) CBOWCTB
3TaHONA Ha NMUHUN HaCbILLEHUS NpuBeaeHbl B Tabnuue 10, B ogHodasHon o6nactu — e Tabnuue 11 (cm. [1]).

PaccuuTaHHbIE CTAHAAPTHLIE CMPABOYHLIE [AHHBIE KOHTPOMbHBLIX 3HAYEHWH TEPMOAMHAMMYECKMX W
NepeHOCHBIX (|1, A) CBOICTB 3TaHONa npusefeHsbl B Tabnuuyax 6.2 (MuHnaA Hackiwenns) u B.1 (ogHodasHbie
obnactn).
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4 PacwunpeHHble HeonpeaerieHHOCTU pacUYeTHbIX 3HaYe€HUN CTaHJAPTHbIX
CnpaBoOYHbIX JAaHHLIX MO CBOMCTBaM 3TaHona

PacwmpeHHble HeonNpeaeneHHOCT C JOBEPUTENBHON BEPOATHOCTLIO 95 % pacyeTHbIX 3HAa4YEHUIA Tep-
MOAMHAMUYECKUX CBOWCTB. MIOTHOCTU 3p = Ap/p; CKOPOCTW 3BYKa dw = Aw/w, N30XOpHOW 8¢, = Ac, /¢, U
nsobapHou Bcp = Acp /cp TENI0OEMKOCTEN; a Takxke AaBMNeHNsi HaCbILeHNst 8pg = Ap/p, ONpPeaensoT B CooT-
BETCTBMU C OLIEHKaMu, NnpuBeaeHHbIMu B [1].

PaclumpeHHble HeonpeaeneHHOCTU PacYETHbIX 3HAYEHUI SHTanNbNUM Ah n sHTponum 8s = As/s onpeae-
NS0T B COOTBETCTBUK C TEOPUEN NEPEHOCA OLLMOOK Yepes 3HaYEHME dp NO CMEAYIOLLMM BbIPAXKEHUAM:

Ah:O,1+RT’[%] ©8p/100,  KOx/kr; @1
('0 T

d
o] —A4 -1
Jo |

B copmynax (41)—(42) A3 n A, — pacueTtHble komnnekcbl (20), (21); s4(t) paccunTbiBaioT no dopmyrne
(15), Ho 6e3 y4era In(w).

PaclumpeHHble HeonpeaeneHHOCTU C 40BEPUTENLHON BEPOATHOCTLIO 95 % pacyeTHbIX 3Ha4YeHUn Koadh-
dULMEHTa AMHAMUYECKON BA3KOCTM SLL = ALU/LL NOMyYaloT Mo pe3yrnbsrataM CPaBHEHNS C KCMEPUMEHTANbHBIMU
AaHHbIMK. PaclumpeHHble HeonpeaeneHHOCTU C AOBEPUTENBHON BEPOATHOCTLIO 95 % pacyETHbIX 3HAYEHUN
KoadhpuULMeEHTa TENNONPOBOAHOCTM SA = AA/A OnNpefensioT B COOTBETCTBUM C OLEHKaMU, NPUBEAEHHBIMU B

[].

3s= {0,01 so(t)+ R 6p}s1, %. 42)

PacwmpeHHble HeonpeaeneHHOCTN PAaCYETHbIX 3HAYEHUI CTaHAAPTHLIX CNPaBOYHLIX AaHHLIX 3TaHoNna
npeacraenexsl B Tabnuuax 10 u 11 (cm. [1]), rae ans Bcex Tennoduandecknx CBOMCTB, KPOME SHTanbNuu,
npuBeaeHbl OTHOCUTENbHbIE BENUYUHBI HeonpeaeneHHocTen dA = 100-AA/A, %. nsa sHTanbnuu npueBeaeHa
abcontoTHaa BenuyuHa Ah, kI/kr.



MpunoxeHue A

(o6sa3aTenbHoe)
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OcCHOBHbIe (Pu3nyeckne napameTpbl U KOIPPULMEHTHI ypaBHEHUN
Ans onpeaeneHust 3Ha4YeHUM CTaHAAPTHbLIX CMPABOYHbLIX AAHHbLIX NO CBOMCTBAM 3TaHONA

Tabnuuya A1 — OcHoBHble hU3NYECKUEe NapamMeTphl aTaHona

dusnyeckuii napameTp, pasmMepHoCTb 3HauyeHue

MonspHasa Macca M, kr/kmonb 46,06844
lasoBad noctoaHHan R, kx/(kr-K) 0,18048065
MapaMeTpbl B TPOWHOW TOUKE:

Aaenexne p, MMNa 7,185-10-10

Temnepartypa T, K 159,00
MapameTpbl B KpUTUHECKOIA TOUKE:

AaBnexune p,,, MMa 6,268

TeMmneparypa TKp, K 514,71

MNOTHOCTb Py, , kr/m3 273,18585

akTop cxXUMaeMocTn Zyp 0,246988956
MapameTphbl AN pacyeTa .

O, HM 0,453

glk, K 362,6

P o kMoMb/m3 5,991

Tcw K 513,9
[MapameTpbl 4na pacyeTa Aka:

&g, HM 0,164296

r 0,05885

dp HM 0,53

Tret K 772,06

Ta6nuya A2 — KoaduUMeHThl, NokasaTenu cTeneHei 1 NnapaMeTpbl YypaBHEHUS ANSA HeuaearnsHoW cocTaBnsioLled

QYC sTaHona [cM. ypaBHeHus (3) u (4)]

/ b i f g l B & Y
1 0,058200796 4 1 0 0 — — _
2 0,94391227 1 1,04 0 0 — — —
3 -0,80941908 1 2,72 0 0 — — —
4 0,55359038 2 1,17 0 0 — — _
5 -1,4269032 2 1,329 0 0 — — —
6 0,13448717 3 0,195 0 0 — — —
7 0,42671978 1 2,43 1 1 — — —
8 -1,1700261 1 1,274 1 1 — — —
9 -0,92405872 1 4,16 1 2 — — —
10 0,34891808 3 33 -1 1 — — _
11 -0,91327720 3 4177 -1 2 — — —
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OkoHYaHue mabnuupl A.2

/ b | i | i | 9 | ) | % | B | 5 | b
12 0,022629481 2 2,5 -1 1 — — — —
13 —0,15513423 2 0,81 -1 2 — — — —
14 0,21055146 6 2,02 -1 1 — — — —
15 —0,21997690 6 1,606 -1 1 — — — —
16 —0,0065857238 8 0,86 -1 1 — — — —
17 0,75564749 1 2,5 -1 1,075 1,207 0,779 1,194
18 0,10694110 1 3,72 -1 0,463 0,0895 0,805 1,986
19 —0,069533844 2 1,19 -1 0,876 0,581 1,869 1,583
20 —0,24947395 3 3,25 -1 1,108 0,947 0,694 0,756
21 0,027177891 3 3,0 -1 0,741 2,356 1,312 0,495
22 —0,00090539530 2 2,0 -1 4,032 27,01 2,054 1,002
23 —0,12310953 2 2,0 -1 2,453 4,542 0,441 1,077
24 —0,089779710 2 1,0 -1 2,300 1,287 0,793 1,493
25 —0,39512601 1 1,0 -1 3,143 3,090 0,313 1,542

Tabnunya A3 — KoadpdpuymeHTsl ypaBHeHUI (2) u (13)—(16) Ana TepMOAMHaMUHECKUX CBOWCTB 3TaHoMa B uiearbHo-
rasoBOM COCTOSIHUM, SHTaNbMUsA Ahg U SHTponnA Asg

i a 5;
1 —12,7531 0
2 9,39094 0
3 3,43069 0
4 2,14326 0,816771
5 5,09206 2,59175
6 6,60138 3,80408
7 5,70777 8,58736

Ahg = 264,0 kIx/kr,
Asqy = 2,253261 k[DK/(kr-K)

Tabnuua A4 — KoapduumneHTsl &; ypaBHeHUA (28) AN p, aTaHona

i oy

0 -1,03116

1 3,48379:102
2 -6,50264° 1078

Tabnuua A5 — KoadduumnenTsl b; ypaBHeHus (29) ans Bu 3TaHona

i b;
0 -19,572881
1 219,73999




OkoHYaHue mabnuupl A.5
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b.

!

1015,3226

2471,01251

-3375,1717

2491,6597

—787,26086

14,085455

O N]OO | O |~ WIN

-0,34664158

Tabnunya A.6 — KoadhdpuumeHTsl {e,-j} u {c;} ypaBHeHwii (30 u 31) ana Ap staHona

&

j=0

j=1

0,131194057

-0,382240694

-0,0805700894

0,153811778

-0,110578307

¢y =23,7222995
Cy = 3,38264465
C3 = 12,7568864

Tabnuua A7 — KostbdpuumenTsl a; ypaBHeHuaA (33) 4na Ag sTaHona

i

O

0

—-2,09575

19,9045

—-53,964

82,1223

-1,98864

-0,495513

0,17223

-0,078273

O N]OO| O]~ ]|lOWIN

1,0

Tabnunya A.8 — KoadhdpuumeHTsl bj,- ypaBHeHusA (34) ans AL sTaHona

. b
1
j=1 j=2

1 26,7222 17,7166
2 148 279 —89.3088
3 —130,429 68,4664
4 346232 145702
5 —2 44293 0,809189
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MpunoxeHue b
(o6sa3arenbHoe)

Tabnuubl KOHTPOSbHLIX CTAHAAPTHLIX 3HAYE€HUIN TennoPU3NYECKUX CBOMCTB
3TaHosIa Ha KPUBOW HacbIWeEeHUsA

Tabnuya B.1 — OBo3Ha4yeHUs U paaMepHOCTU TennoduanHecknx CBOWCTB 3TaHOMa U UX HeonpeaeneHHOCTeN, npea-
CTaBfeHHbIX B Tabnuyax b.2 n B.1 npunoxeHuii b, B

HaumeHoBaHue O6o3HaveHue PasmepHocTb
Temnepatypa T K
Hasnexue p MMa
[aBneHune HacklLWeHNs Ps MMa
MnoTHocTb P kr/m3
OHTanbnusa h KIDK/Kr
OHTponus s KK/ (kr-K)
M3oxopHas TennoemMKocTb Cc, KD/ (kr-K)
M3obapHas TennoemMKocTb Cp kx/(kr-K)
CKopocTb 3ByKa w m/c
KoadhpuruneHT AnHaMm4eckoi BA3KOCTH w MkMa-c
KoaghpumuymneHT TennonpoBogHOCTH A MBT/(M-K)
OTHocUTenbHas HeonpefeneHHoCTb TeNMogU3NnYecKnx CBOMCTB, UCKIOYas SA %
3HTanbNuo
AbBconoTHasa HeonpeaeneHHOCTb SHTanbnMu Ah KIDK/Kr

MpumevyaHne — B Tabnuuye 10 (cm. [1]) u Tabnuue B.2 HacTosLero cTaHaapTa, rae npegcraBiieHbl CTaH-
AapTHble CnpaBoYHbIE 3HAYEHWA W KOHTPONbHBIE CTaHAApTHbIE 3HaYeHWUA Tennoduandeckux cBoicTs (A) aTaHona
Ha KpWBOW HacblleHns, o6o3HadeHna A" u A” o3Ha4aloT CBOWCTBA HACHILEHHOW XUAKOCTU U HacbILEHHOro napa,
COOTBETCTBEHHO.

Tabnuya b.2 — KoHTponbHble cTaHAapTHEIE 3HaYeHUA TennoU3n4eckMx CBOMCTB 3TaHOMa Ha KPUBOIW HachILLeHUs

Ps p' p" h h" s' s" c, ¢,

r dpg 3p' 3p" Ah' Ah" s’ 3s" 3¢, 3¢,

200,00 | 0,11017-10°5 869,47 0,30523:10~4 | 3121 1320,6 | 2,6084 | 7,651 1,555 0,949
1,0 0,30 1,0 4,5 0,1 0,24 0,03 1,0 2,0

250,00 | 0,264991073 825,06 0587571072 | 4133 1380,2 | 3,0595 | 6,9271 1,747 1,084
1,0 0,30 1,0 3,3 0,1 0,16 0,03 1,0 2,0

300,00 | 0,87679 1072 783,45 0,16292 5271 14457 | 3,4734 | 6,5355 2,056 1,254
1,0 0,30 1,0 2,3 0,1 0,12 0,04 1,0 2,0

350,00 | 0,95206 10~" 737,96 0,15557-101 660,7 1612,9 | 3,8841 | 6,3189 2,424 1,478
1,0 0,30 1,0 1.4 0,2 0,09 0,04 1,0 2,0

400,00 0,52368 682,11 0,80099-10! 821,1 1672,7 | 4,3099 | 6,1890 2,771 1,786
1,0 0,30 1,0 0,4 0,4 0,08 0,05 1,0 2,0

10




lpodomxeHue mabnuusl 5.2
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Ps p' p" h h s' s" c, ¢,
r 8ps 8p’ 8p" Ah' A" 8s' 8s" 8¢, 8c,"
450,00 | 0,18499-10" 603,62 0,28895102 | 10136 | 1613,4 | 47578 | 6,0908 | 2,994 2,206
1,0 0,30 1,0 0,5 0,9 0,06 0,06 1,0 2,0
500,00 | 0,48719-10! 467,38 0,96617°102 | 12515 | 15976 | 52457 | 5,9380 3,273 2,866
1,0 0,30 1,0 0,8 2,0 0,04 0,08 1,0 2,0
510,00 | 0,57767-10" 386,15 0,14192:10% | 13321 | 15532 | 54010 | 5,8347 3,462 3,159
1,0 0,30 1,0 0,7 23 0,04 0,09 1,0 2,0
514,00 | 0,6187510! 312,99 0,2251310% | 1392,2 | 1463,8 | 55161 | 56554 3,658 3,496
1,0 2,00 2,0 4,3 46 0,16 0,17 5,0 5,0
OkoHYaHue mabnuupl b.2
Cp' Cp" w' w" n ! T]" A A
r 5Cp' 5Cp" Aw' dw" ' " 3 3
200,00 1,954 1,129 1528,4 207,3 14569,3 5,68 194,5 7,72
1,0 2,0 1,00 1,00 5,0 4,0 4,5 1,6
250,00 2,125 1,265 1316,7 229,4 3158,8 7,27 1751 11,15
1,0 2,0 1,00 1,00 5,0 4,0 4,3 1,6
300,00 2,449 1,444 1134,8 2481 1043,9 8,83 163,1 15,40
1,0 2,0 1,00 1,00 5,0 4,0 4,2 1,6
350,00 2,915 1,708 971,6 261,6 450,5 10,34 154,6 20,54
1,0 2,0 1,00 1,00 5,0 4,0 4.1 1,6
400,00 3,516 2,150 790,5 2656 228,1 11,82 146,6 27,10
1,0 2,0 1,00 1,00 5,0 4,0 3,9 1,6
450,00 4,200 3,028 567,4 2542 121,8 13,52 138,3 37,41
1,0 2,0 1,00 1,00 5,0 4,0 3,6 1,7
500,00 7,648 8,052 266,0 2101 61,0 17,23 133,3 69,88
1,0 2,0 1,00 1,00 5,0 4,0 3,2 1,9
510,00 21,625 26,345 180,2 188,3 44.8 19,97 147,4 115,09
1,0 2,0 1,00 1,00 5,0 4,0 2,9 21
514,00 149,060 322,606 158,8 168,3 34,9 26,09 216,1 278,73
5,0 5,0 3,00 3,00 5,0 4,0 6,0 6,0

1
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MpunoxeHue B
(obsizaTenbHoe)

Tabnuubl KOHTPOSIbHbIX CTaHAAPTHLIX 3HAYEHUN TeNN1oPM3NYECKUX CBONCTB
3TaHona B ogHoda3HoOM obnacTtu

Tabnuya B.1 — KoHTponkHble cTaHAapTHEIE 3HAYEHUSA Tennoguranyecknx CBOMCTB aTaHomna B ogHoda3Hoih obnactu

p p h s c, S w u A
Ap Ah 3s 3¢, 5¢,, 3w 3 Sh
T=160,0K
0,1 907,96 236,0 2,1837 1,323 1,805 1701,2 116229,79 220,05
0,20 3,5 0,25 1,0 1,0 1,0 5,0 4,6
1,0 908,38 236,8 2,1825 1,323 1,806 1705,5 116859,15 220,51
0,20 3,5 0,25 1,0 1,0 1,0 5,0 4,6
5,0 910,24 240,3 21773 1,324 1,814 1724,4 119680,56 222,56
0,20 3,6 0,26 1,0 1,0 1,0 5,0 4,6
10,0 912,62 244,8 2,1708 1,326 1,823 1747,0 123265,85 225,10
0,20 3,7 0,26 1,0 1,0 1,0 5,0 4,6
T=300,0K
0,1 783,54 527,2 3,4733 2,056 2,449 1135,4 1044,52 163,14
0,20 16 0,08 1,0 1,0 1,0 50 4,2
5,0 787,94 531,4 3,4665 2,063 2,442 1168,1 1077,06 165,65
0,20 1,7 0,09 1,0 1,0 1,0 5,0 4,2
50,0 820,19 571,5 3,4138 2,045 2,403 1393,9 1344,48 186,46
0,20 26 0,10 1,0 1,0 1,0 50 4,3
100,0 846,73 617,3 3,3669 2,046 2,382 1672,4 1606,84 206,94
0,20 3,4 0,11 1,0 1,0 1,0 5,0 4,4
T=500,0K
0,1 1,1143 1796,6 6,9806 1,910 2,099 313,1 14,77 38,07
0,20 0,1 0,01 2,0 2,0 1,0 4,0 1,6
5,0 471,36 1249,5 5,2413 3,260 7,272 275,8 62,02 133,10
0,20 0,6 0,03 1,0 1,0 1,0 5,0 3,2
50,0 647,83 1204,8 4,9994 2,885 3,784 909,3 141,19 159,49
0,20 0,3 0,05 1,0 1,0 1,0 5,0 3,8
100,0 706,94 1227,5 4,8975 2,844 3,586 1174,5 189,38 181,95
0,20 1,0 0,06 1,0 1,0 1,0 5,0 4,0

12
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p p h s cy, Sy w u A
Ap Ah 3s dc, 5¢, dw 3 Sh
T=600,0K
0,1 0,92556 2019,7 7,3866 2,174 2,357 341,9 17,54 50,05
0,20 0,1 0,01 2,0 2,0 1,0 7,0 1,6
5,0 52,713 1955,1 6,5938 2,423 2,859 310,8 18,99 61,53
0,20 0,2 0,02 2,0 2,0 1,0 7,0 1,8
50,0 531,05 1600,6 5,7201 2,978 4,085 692,8 80,60 149,97
0,20 0,4 0,04 2,0 2,0 1,0 7,0 3,4
100,0 623,05 1508,3 5,5731 2,049 3,798 1003,8 108,21 173,65
0,20 0,4 0,05 2,0 2,0 1,0 7,0 3,7
T=650,0K
0,1 0,85375 2140,5 7,5799 2,291 2,474 355,3
0,20 0,1 0,01 2,0 2,0 1,0
5,0 46,356 2095,3 6,8183 2,447 2,771 334,3
0,20 0,2 0,02 2,0 2,0 1,0
50,0 471,43 1804,1 6,0460 2,065 4,028 615,7
0,20 0,4 0,03 2,0 2,0 1,0
100,0 581,88 1788,8 5,8780 2,065 3,811 935,9
0,20 0,2 0,04 2,0 2,0 1,0

13
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Bubnuorpadusa
[1] FCCCA 371—2020. 3TaHon Xuakuid 1 rasoobpasHelii. TepMoguHaMudeckne cBOMCTBa, KOdhULUNEHTEl AUHaMUYe-

CKOW BA3KOCTU W TEMNONPOBOAHOCTU Mpu TeMnepatypax oT 160 K go 650 K u gasnexuax go 100 MMa. — M: ®IyTl
«BHUAMC», 2020. — 38 c.

14
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YK 547.214:006.354 OKC 07.030

KnioyeBble CMoBa: rocy/lapCcTBeHHas cucteMa oGecneveHns eAUHCTBA M3MEPEHUI, CTaHAAPTHbLIE CNPaBoY-

Hbl€ AaHHbIE, XXUAKUIA 1 ra3006pasHbIii 3TAHON, TEPMOAMHAMUYECKUE CBONCTBA, KOSDMPULMEHTLI AUHAMUYE-
CKOW BSA3KOCTM U TEMSONPOBOAHOCTU
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