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HAUMWOHANBbHBIN CTAHOAPT POCCUUCKOWN GERJREPALUUMU

FocypapcTBeHHas cuctema o6ecnevyeHust eQUHCTBA U3MepPeHui

CTAHOAPTHBbIE CMPABOYHbLIE OAHHDIE.
H-YHOEKAH

Tennodu3anyeckne cBONCTBA (MNOTHOCTb, TENJIOEMKOCTb, SHTASIbNUSA, SHTPONUA, CKOPOCThL 3BYKA,
KO3() (PMLIMEHTbI TENNIONPOBOAHOCTU U BA3KOCTU) B ANANa30He TeMNepaTypbl OT TPOMHOW TOUYKU He
Bbiwe 700 K npu naBneHum He 6onee 100 Ma

State system for ensuring the uniformity of measurements. Standard reference data. n-Undecane. Thermophysical
properties (density, heat capacity, enthalpy, entropy, sound velocity, thermal conductivity and viscosity coefficients) for the
temperature range from the triple point to 700 K at pressures up to 100 MPa

Hara BBegeHna — 2019—03—01

1 Obnactb NnpuUMeHeHus

Hacrodawmn ctaHaapTt pacnpoCTPaHSETCA HaA XUAKUIA 1 ra3000pasHbi H-YHAEKaH M yCTaHaBNUBAET Me-
TOAbl PAcYETHOrO ONpeAeneHnsa 3HaYeHUn CTaHAAaPTHbIX CNPABOYHbIX AAHHBLIX MAOTHOCTU p, 3HTanNbNuuM h,
SHTPONUM S, 306apHOI TENNOEMKOCTH Cp M30XOPHOW TENIOEMKOCTH C,,, CKOPOCTH PacnpoCTpaHus 3Byka w,
KoappuLMeHTe AMHAMUYECKOW BA3KOCTU | U KO ULMEHTE TEnnonpoBoAHOCTM A ANs H-YHAEeKaHa Kak B
oaHoMasHbIX obnactax (rase, XuAKocTu u dniouae), Tak u Ha NuHUKM (ha3oBOro Nepexoaa «ra3—XxUaKoCTb»
(MMHUK HaCbIWEHUS).

2 HopmaTtuBHbIe CCLIFIKU

B HacTofiLemM cTaHgapTte UCNonb30BaHbl HOPMATUBHbLIE CCbINIKM HA CrieayiloLue CTaHaapTbl:

FOCT 8.566 locyaapcTBeHHasi cucreMa obecnedeHnsa eauHCTBa uaMepeHuin. MexrocyaapcTBeHHast
CUCTEMA [ aHHbIX O (PU3NYECKMX KOHCTAHTAX U CBOMCTBAX BELECTB U matepnanoB. OCHOBHbIE NONOXEHUS

FOCT P 8.614 locyaapcTtBeHHas cuctema obecneveHus eauMHCTBa u3amepeHui. [ocyaapcTBeHHas
cnyxba craHaapTHbIX CNPaBOYHbIX AAHHbLIX. OCHOBHbLIE NOMOXEHUSA

MpuMeyaHune — pKn NONb30BaHUM HACTOALWMM CTAaHAAPTOM LienecoobpasHo NpoBEepUTL AENCTBUE CChINIoY-
HbIX CTaHAapToB B UH(pOpMaLMOHHON cucTeme obLyero Nonb3oBaHWA — Ha oduLmarnisHom caitte PegepanbHOro areHT-
CTBa M0 TEXHUYECKOMY PErynupoBaHUIO U METPONOrMK B ceTU VHTepHET Unu No exerogHomy WHGOPMaLMOHHOMY yKasa-
Teno «HaunoHanbHbIe CTaHAapThI», KOTOpLIA ONYGNUKOBaH NO COCTOSHUIO Ha 1 siHBaps TeKyLLero roga, U No Bbinyckam
eXeMeCs4HOro MHOPMaLMOHHOIO yKkasatens «HauuoHanbHble cTaHAapThi» 3a TeKyLui rog. ECnn 3aMeHeH CCbINoYHbIiA
CTaHAapT, Ha KOTOpbI AaHa HeAaTupoBaHHas Cebifika, TO PEeKOMEHAYETCA NCMOMb30BaThb AEiCTBYIOLLYI0 BEPCUIO 3TOM0
CTaHAapTa C YYETOM BCEX BHECEHHLIX B JaHHYIO BEPCUIO U3SMEHEHU. Ecnn 3aMeHeH CChINOYHbI CTaHAApT, Ha KOTOpbIiA
JlaHa JaTMpoBaHHas CCblflka, TO PEKOMEHAYETCA UCMONb30BaTb BEPCUIO 3TOMO CTaHAapTa C YKa3saHHbIM BbllLe rOA0M yT-
BepxaeHus (NpuHsATuA). Ecnu nocne yrBepxaeHnsa HacTOALEro cTaHAapTa B CChIMOYHLIA CTaHAAPT, Ha KOTOPLIA AaHa
AaTupoBaHHas cchifika, BHECEHO U3MEHeHUe, 3aTparusarLiee NONOXKEHUe, Ha KOTopoe laHa ccbifka, TO 3TO NONOoXEHWe
pekoMeHAYyeTCs1 NIPUMeHsATb 6e3 yueTa AaHHOrO M3MEHeHUA. Ecnn ccbinovHbIl cTaHgapT oTMeHeH 6e3 3amMeHbl, To nono-
eHMe, B KOTOPOM JlaHa CCbifika Ha Hero, PeKOMEHAYETCA NPUMEHATL B YaCTW, He 3aTparmBaioLLeil 3Ty CObINKY.

W3paHue ocbuumansHoe
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3 Metoguueckne OCHOBbI pa3paboTKu CTaHAAPTHbLIX CMPABOYHbIX AAHHbIX

3.1 OCHOBHble (PU3NKO-aHANIUTUYECKUE MOAENU, NPUHATBbIC ANSA PaCYeTHOro onpeaeneHus
3HaYeHUI TepMOaUHAMUYECKNX CBOMCTB H-YHOEeKaHa

B HacrosilieM cTangapre npuBeaeHbl OCHOBHbIE (PM3MKO-aHANUTUYECKUE MOAENM, NPUHATLIE ANS pac-
YETHOrO onpeaeneHnsa 3Ha4eHnin TepmMoaguHaMM4ECKMX CBOMUCTB H-YHAEeKaHa, pa3paboTaHHble B COOTBETCTBUM
¢ [OCT 8.566, TOCT P 8.614 Ha ocHOBE TEOPETUYECKU U NPAKTUYECKU 0BOCHOBAHHOTO DYHAAMEHTANbHOIO
ypaBHeHus coctosHua (PYC), BbipaxaioLero cso60oaHyI0 aHepruio Menbmronbua ofp, 7) B 3aBUCUMOCTM OT
Temneparypbl T 1 NNOTHOCTH p.

Bespa3MmepHyto cBOGOAHYIO 3Hepruio Menbmronbua a(d, T) NPeACcTaBnsloT B BUAE CyMMbl uaeasnbHo-
rasoBoi YacTn 09(3, T) M U3BLITOUHON cocTaBRAIOLEN of(S, T) M BLIMUCASAIOT NO hopMyne

AU T) _ o (5,7) = 05, 7) + o (5, 7). )
RT
Ons npuaaHua Hanbonee cTpororo nogxoaa k ®YC B yactu yvyera ocobeHHOCTeN TEpMOANHAMUYECKON
NMOBEPXHOCTU H-YHOEKaHa M pacLUMpPeHUs ero 3KCTPanonsaLuUOHHbIX BO3MOXHOCTEN U3ObITOYHYIO YacTb CBO-
6oaHol aHepru MenbMronbLa NPeacTaBnAOT CoOrnacHo [1] B Buae pasnoXXeHusa B psj No CTENeHsM npuee-
[IEHHOI TeMnepaTypbl T U NPUBEAEHHOW NNOTHOCTU & C OMTUMU3UPYEMbIMU MOMIMHOMUANbHBIMUA IKCTNIOHEHLIU-
anbHbLIMW YNEHAMU U BBIYUCTISIIOT MO chopmyne

6 14
of (t,8) = Y m 8% + Y s exp(-57), @
i=1 i=7
raet =T, /T,
d=plp,

pgr T, — Napamerpbl NPUBEAEHNS], B KQYECTBE KOTOPLIX NPUHNMAIOT 3HAYEHNA TEMNEPATYPbI U MNOTHOCTH
H-YHAeKkaHa B kputudeckon Touke (B [1] npunatel p, = 1,515 Kkmonb/m3, T.=638,8K).

[ns onpeaenenusa 3HavyeHun napametpos PYC no cgopmyne (2) u pacumpeHuns ero OyHKLUUOHANbHbLIX
BO3MOXHOCTEN NpU HaAXOXAEHUW 3HAYEHUN KOIPULMeHTOB GPYC yuuTbIBAIOT Pa3HOPOAHLIE 3KCNEPUMEH-
TanbHbIE AAHHbIE O TEPMOAMHAMUYECKUX CBOMCTBAX H-YHAEKAHA:

- 0 p-, v-, T-OaHHbIX;

- BTOPOM BMpUanbLHOM KoadpdpuuneHTte B;

- YNpYrocTu HacblLEHHbIX NapoB p,,

- MIIOTHOCTU HaCbILLEHHOW XXWAKOW p; U ra3osoii p,, ¢has;

- TennoeMKOCTU HAaCbILLEHHOW KOHAEHCUPOBaHHOM (hasbl Cg;

- N30XOPHOW G, U n30GapHoi G, TENNOeMKOCTH;

- QHTanbnuu h;

- CKOPOCTW pacnpoCTpaHeHus 3ByKa w.

KoppeKTHOCTb B OMUCAHUM TEPMOAUHAMMWYECKON NMOBEPXHOCTU H-YHAekaHa npu obpaboTke akcnepu-
MEHTanbHbLIX AaHHbIX JOCTUraeTCA MyTEM BBOAA CUCTEMbl OFPAHMYEHWIA, HAKNaAbIBaEMbIX B BUAE Hepa-
BEHCTB Ha TePMOAMHAMUYECKYIO MOBEPXHOCTb. B 4ncno 0CHOBHbIX BUAOB BBOAUMbBIX OTPAHMYEHUI BKIOHAIOT
(em. [1]): 5

- YCIIOBUSA KPUTUYECKON TOUKMU;

- npasuno Makcsenna;

- KOHTPOIb KPWUBU3HbI UAeanbHbIX KPUBLIX;

- MONOXUTENBHOCTE 3HAYEHWUI TEMNOEMKOCTEN;

- NpaBuno NPAMOMUHERHOro AMaMeTpa;

- KOHTPONMUPOBAaHWE 3HAKOB MPOU3BOAHBIX AN Pa3NUYHbLIX TEPMOAUHAMUYECKUX XapaKTEPUCTHUK.

OnpepeneHue koadduumneHToB GYC BLINONHAT C NPUMEHEHUEM anropuTMa, NpeACTaBneHHoro B [1],
peanu3yioLlero MeTog Cry4anHoro nomcka ¢ BO3MOXHOCTbIO BO3BpaTa B Hayano npoueaypbl Noucka npu He-
yaayHoM wware. Mpu 3TOM anroputm MoauULMPYIOT BBEAEHMEM SMEMEHTOB IETEPMUHUMPOBAHHOIO MOUCKA HA
Liare KOPPEKTUPOBKM BENUYMHBI LUAra noncka u Bbibopa HanpaeneHus Noucka.

B anroputme, npusedeHHOM B [1], NPUMEHSIOT aaAUTUBHLIA KPUTEPUI OMTUMANIbHOCTU — MUHUMWU3U-
pyeMblii (hyHKLMOHAN, NpeACTaBMNeHHbI B COOTHOLLEHUM (3), KOTOPbIN 0OPAa3yIOT NyTEM CITOXXEHUSA BbIXOAHbLIX
napameTpoB, npeobpasoBaHHbIX kK 6e3pasMepHbIM crnaraembiM. 3TO OCYLLUECTBASIIOT C NOMOLLbIO BBEAEHUS

2
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HOPMMPYIOLLMX MHOXWUTENEN — BecoBbIX ko3adhduumeHTos. HopmuposaHme BBOAAT ANt 0GbeAWHEHUS] He-
CKOMbKMX BbIXOAHLIX NAPaMETPOB — TEPMOAMHAMUYECKUX CBOWCTB, MMEIOLLMX B OGLLIEM Crlyyae pasnuyHylo
dusndeckyto pasmepHocTb. MUHUMN3MPYEMBIA DYHKUMOHAN COAEPXUT cnaraeMble, OTBETCTBEHHbIE 3a TOY-
HOCTb annpoKCMMaLUW Pe3ynbTaToB U3MEPEHUIA Pa3HOPOAHBLIX AAHHBLIX O TEPMOAUHAMUYECKUX CBOWNCTBAX, a
TaKkKe OrpaHUYEHNs], HaKNaabIBAEMbIE B BUAE HEPABEHCTB HA TEPMOAUHAMMYECKYIO NOBEPXHOCTbL. ANIFOPUTM
NPeaCTaBMSAOT CMeAYOLMM COOTHOLLIEHNEM:

S=Y W2+ W,FZ + Y W, F2 +..+ Y WoRF, ®)

rae W — BecoBon KOSMPULIMEHT AN KAXKA0M ONbITHOM TOYKH;
F — doyHKUMA, ucnonb3yemas Ansg MMHUMU3auun OTKNOHEHWUNA.

Hanpumep, 4na M30XOPHOW TEMNOEMKOCTU AAHHbIX, (PYHKLUIO ch npeacTasnsioT B BUAE COOTHOLLEHUA

ch — (c‘:}aKcn _ ceacq ) /CsKCI'I' 4)
KBagpaTtuyHbie pyHKUMKU ANs APYTUX TEPMOAUHAMUYECKUX CBOMCTB UMEIOT aHaNOMMYHbIN BUA,.
BecoBoit koaddpuumeHt W AnA Kaxkaoi BbIOPAHHON 3KCNEPUMEHTANbHON TOUYKM HA3HA4aloT UHAUBU-

ZlyanbHO C y4eTOM TUNa AaHHbIX, 06nacTu cocrosiHuin U Tpedyemomn TOYHOCTU. TunudHoe 3HaveHue W ans

JaHHbIX p, p, T U AaBRNEHUs HacblLEHHbIX NapoB coctaensaer 1, ana tennoemkoctu — 0,5, Ana ckopocTu

3Byka — 1.

M3 cooTHoweHus (3) cnegyeT, YTo OrpaHU4YEeHNs BBOAAT B BUAE AONONHUTENbHBLIX CNaraeémMbiX B MUHU-

MU3NPYEMbIA PYHKLMOHAT.

Brok-cxema NPUHATOro anroputma npeacraenexa s [1].
B MMHUMU3MPYEMBIii (OYHKLMOHAN BKIIOYAIOT HECKOMBLKO CraraeMbix, KaXaoe 3 KOTOPbIX OTBETCTBEHHO

33 OMpeaeneHHyIo KaTeropuio oGpabaTbiBaeMbIX TEPMOAUHAMNYECKNX XapaKTepUCTuK (cm. [1]).

[ns pacyeTHOro onpeseneHnsi SHa4YeHUNn TePMOANHAMUYECKUX CBOMNCTB MCMOSbL3YIOT M3BECTHbIE And)-

dhepeHumnanbHbIe COOTHOLLEHUA TepmoauHammuku (5)—(10).

KoathhULMEHTEI M NOKa3aTeny CTeNeHn Npu TeMNepaType U NNOTHOCTU N0 ONTUMU3NPOBAHHON (DOPMY-

ne (2) npeacraenexsbl B [1]. Mpoueaypa nocrpoexna $YC Gonee nogpoGHo onucana . [1].
TepmMoanHaAMUYECKNE CBOWNCTBA H-YHAEKaHa pacCHUTHIBAIOT NO CrieayloWwmnM COOTHOLIEHUAM:

- MMOTHOCTb
P —1+8ak; 5
oRT 5 ()

- QHTanbMUsA

h 0 r r.
— =1+1t(o, +0 +dos; (6)
RT ( T t) )
- SHTponUs
izt(a9+a£)—ao—a'; @)
R
- U30XOpHas TeNnoeMKoCTb
& - P o), ®

- usobapHasi TennoeMKoCTb
S 2
c (1+ 80§ — taf,)” .
p_ 2,0 rypr -8 “ 6t -
P G A P ©

- CKOPOCTb 3BYKa
(1+ 8§ - 81af,

2
w 2. . _ —ot’
Ry = 12005 8T TG0 19
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rae HWKHUIA MHOEKC BENUYMHbLI O NMOKAa3blBAET YACTHYIO MPOU3BOAHYIO NO COOTBETCTBYIOLLIEH NEPEeMEHHON.

3a TepMOAMHaMMYECKOE Hayano OTCYeTa Npu COCTaBneHuu Tabnuy TEPMOAMHAMWUYECKUX CBOWCTB
H-YHAEeKaHa NPUHATO COCTOSIHME PaBHOBECHOIO MONEKYNAPHOro kpucranna npu temneparype 0 K. 3HayeHus
SHTanbNUM hy 1 3HTPONUM Sy BO BCIOMOTaTESNbHOM TOYKE pacCuUMTaHbl Ha NIMHUM HACLILLEHNS XUAKOW dasbl
npyu Temneparype T, = 298,15 K u onpeaeneHbl B [1] kak hy = 523,72 kbikr =1, s5=2,9310 k- kr =" - K1),

3.2 KoadhduumeHTbl NnepeHoca

3.2.1 KoadphpuumeHT BA3IKOCTH

TabnuyHble 3Ha4eHnsa KOIPMUNEHTOB NepeHoca ONpeaenaoT N0 SMNMPUYECKUM YPaBHEHUSAM, pa3pa-
60TaHHbIM HA OCHOBE Hambonee HaAeXHbIX AKCNEPUMEHTaNbHbIX AAHHbLIX U anPOBUPOBAHHBLIM HA MPAKTUKE.

Ona pacyetoB 3Ha4YeHUn KOpduumeHTa AMHaAMUYECKOW BA3KOCTU NPUMEHSAIOT KOPPENALMI0, OCHOBAH-
HYIO HA TEOPETUYECKN U MPAKTUYECKN YCTAHOBMNEHHOW CBA3N MexXay KO MPUUNEeHTamm JUHaMUYEeCKON BA3KO-
ctn n(p, 7) M TennonNpPoBOAHOCTU. YpaBHeHUe ANns pacyeta KoadduLmeHTa BA3KOCTU NPecTaBnsaioT B BUAe
CYMMbI BA3KOCTU H-YHAEKaHa B COCTOSIHUMN PA3PEXEHHOro ra3a U COOTBETCTBYIOLLIEH OCTAaTOMHOW BA3KOCTHU:

n(p.T) =’ (MH+B,(T)pl+An(p, T), )

rae 1°(T) — BASKOCTL PA3PEXEHHOTO ra3a Npu HYNeBoii NNOTHOCTY;
Bn(T) — BTOPOW BA3KOCTHbIW BUPUasbHbIA KOIMPULMEHT;
An(p’ T) — ocraTo4yHasa BA3KOCTb NAOTHOrO dhritonga.
KoadbdhmumeHnTol ypaBHeHUA (12) onpegensioT No 9KCNepMMeEHTanbHbIM gaHHbIM (Cm. [1]).
3.2.2 KoacpdpuumneHT TensIonpoBOOHOCTHU
PacyeTHoe onpeaeneHue 3HavyeHuUin KOIpULMeHTa TENNONPOBOAHOCTM H-YHAEeKkaHa A(p, T) npoBoasT
cornacHo [1] Ha ocHOBEe NPUMEHEHUS SMNUPUYECKOTO YpaBHEHUSA

AMp, T) = 20(T)+ 1/ (5, v), (12)

rae 2.9(T) — TennonpoBogHOCTbL PaspeXkeHHOrOo ra3a npu HyMneBoil NNOTHOCTU;
Af(3, T) — n3bbITOYHasA TennonpPoBOAHOCTD;
d=plps
=TT,
P, T,— OMOPHbIE 3HAYEHNS NMNOTHOCTK M TEMNEPATYPLI (MPUHUMALOT KpUTUHECKNe sHaveHua T, = 638,8 K;
pe= 1,515 kmorb/m3).
TennonpoBOAHOCTb Pa3pPEXXeHHOro rasza OnNpeaensioT ¢ UCMNONb30BaHMEM AaHHbIX O BA3KOCTM (CM. [1]).
M30bITOUHYIO TENNONPOBOAHOCTL annpPOKCUMUPYIOT SMNUPUYECKUM ypaBHeHUEM (cMm. [1]).
Mpu NOCTPOEHUM IMNUPUYECKUX YPABHEHUI AN PaC4ETOB BA3KOCTU PA3PEXEHHOrO ra3a ucnonb3yror
METOo[ Cny4anHOoro nomcka ¢ BO3Bparom npu HeyaadyHom ware (cm. [1]).

4 AHanus v oToop 3KCNepUMeEHTarbHbIX OaHHbIX

4.1 [JaHHble 0 TEpPMOAUHAMUNYECKMX CBOMCTBAX H-YHAEKaHa

McxoaHble AaHHbIE O TEPMOAMHAMUYECKNX CBONCTBAX H-YHAEKAHA NPUMEHSIIOT ANA aHanu3a u paspa-
60TkM PYC M OLUEHKM TOMHOCTU TabnM4HbIX 3HAYEHMI. DTU AaHHble npeacTaBneHbl B Tabnuue 6.1 n Ha pu-
CyHKax B.1—b.4 [1], Ha KOTOPbIX NOKa3aH xapakTep OTKIIOHEHUI UCXOA4HbIX AaHHbIX OT PACHETHLIX 3HAYEHUN.

4.2 NaHHble 0 KO3(hPUuLMeHTax nepeHoca H-YHAeKaHa

McxoaHble aaHHbIE 0 KOAUUMEHTAX NEPEHOCA NMPUMEHSIOT ANA aHanu3a u paspaboTkn pacYETHbIX
YPaBHEHWI U OLEHKM TOYHOCTU pacyeTHbIX 3HaYeHWin. 3TN AaHHble npeacTaBneHbl B Tabnuuyax 6.2, 5.3 u Ha
pucyHkax b.9, 6.1 [1].

5 OueHKka 4OCTOBEPHOCTU PacUeTHbIX 3HAYE€HUI CBOUCTB H-YHAEeKaHa

5.1 Pe3ynbratbl OLEHKN JOCTOBEPHOCTU PACUYETHbIX 3HAY€HUM TEPMOAUHAMUYECKMX CBOUCTB
H-YHOeKaHa

BenuunHa HeonpeaeneHHOCTU PacUETHbIX 3HAYEHWUI TEPMOAUHAMUYECKMX CBOWCTB OLIEHUBAIOT MO pe-
3yneTaTam cpaBHEHUs ¢ HaMbonee HaAeXHbIMU SKCNEPUMEHTANbHBIMU AaHHbIMU, OLEHKU, NPEACTaBEHHbIe

4
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B [1], AaHbl: Ang xuakor dasel — T < T, p > 1,3p; rasosoii ¢asel — 7 < T, p < 0,7p,; CBEPXKPUTUYECKO-
ro cpniomaa — T > T, CKMO4ast KpUTMHECKYKO obnacte — T < 7= 1,057, 0,7p.< p < 1,3p,, KOTOpas Ans
H-YHOEeKaHa He UCCNeaoBaHa, a BblMMCneHne no popmyne (2) He obecneunBaeT BbICOKYIO TOYHOCTb pacyera
TEPMOAMHAMUYECKUX CBOWCTB B KPUTUYECKOW oBnacTu.

B tabnuue 3 (cm. [1]) aHa oueHka nonew HeonpeaeneHHOCTeN PacyETHbIX 3HAYEHWUI TepMOANHAMM-
YECKMX CBOWCTB H-YHAEKaHa, a Nnons HeonpeaeneHHoCTel npuBeaeHsl B Tabnuuax B.1—B.3. B HacTosLwweM
cTaHgapTe OLUeHKa HeonpeaeneHHOCTel pacieTHbIX 3HaYEeHUI TEPMOANHAMUYECKNX CBOWCTB U MOt Heonpe-
OeneHHOCTel H-YHAeKaHa npeacTaBneHbl B Tabnuuax 1—4.

Ha pucyHke B.5 (cm. [1]) nokasaH xof maeanbHbIX KPUBbIX H-YHOekaHa. Ha auarpammax B.6—bB.8
(cm. [1]) npoaeMOHCTPUPOBAHBI MOBEPXHOCTU COCTOSAHMS OCHOBHbIX TEPMOAUHAMUYECKUX CBOIMCTB, NOCTPOEH-
Hble N0 ®YC. Bua 9TUX NOBEPXHOCTEN CBUAETENLCTBYET O XOPOLUMX UHTEPRONALMOHHBLIX U 3KCTPaANONALMOH-
HbIX CBOMCTBax paspaboTaHHoro ¢YC.

Tabnuua 1 — OueHkn HeonpefeneHHOCTEN pacHeTHBIX 3HaYeHUI TEPMOANHAMUYECKUX CBOCTB H-YHAEKaHa

HeonpegeneHHocTb, %, B 06nactu
CsoiicTBO
KugkocTe las CaepxkpuTUYecKmii crniong

Py — 0,15—1,5 —
Py 0,1—0,2 — —
Py — 0,5—3,0 —

p.p T 0,1—0,2 0,6—2,0 0,5—1,5
Cp 0,5—1,0 1,0—2,5 1,0—2,0
c, 1,0—2,0 1,6—3,0 1,6—3,0
w 0,5—1,0 1,0—2,0 1,0—2,0

Tabnuua 2—Mona HeonpeeneHHOCTN pacyeTa NNOTHOCTH P

p Temnepatypa, K

M

250 300 350 400 450 500 550 600 620 640 650 660 680 700
0,5 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10 1,00 0,8 | 060 | 0,50 | 0,50 | 0,50 | 0,50 | 0,50

1,5 0,10 | 0,170 { 0,10 | 0,10 | 0,10 | 0,10 | 0,20 | 0,40 | 1,00 | 0,80 | 0,60 | 0,55 | 0,50 | 0,55
3,0 0,10 | 0,10 | 0,10 | 0,10 | 0,40 | 0,70 | 0,15 | 0,30 | 0,50 | 0,55 | 0,60 | 0,60 | 0,60 [ 0,60
5,0 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,170 | 0,20 | 0,30 | 0,40 | 0,45 | 0,50 | 0,55 | 0,60 | 0,60
100 | 012 | 0,12 | 0,12 | 0,12 | 0,12 | 0,12 | 0,20 | 0,25 | 0,30 | 0,30 | 0,40 | 0,60 | 0,60 | 0,70
50,0 — | 015 | 0,15 | 0,15 | 0,15 | 0,15 | 0,20 | 0,25 | 0,30 | 0,30 | 0,40 | 0,60 | 0,70 | 0,80
1000 [ — | 020 | 0,20 | 0,20 | 0,20 | 0,20 | 0,25 | 0,30 | 0,30 [ 0,35 | 0,40 | 0,60 | 0,70 | 0,80

Tabnuya 3 —Mons HeonpegeneHHOCTH pacyeTa M306apHOi TennoemkocTm ¢,

Temnepatypa, K

Mna 250 300 350 400 450 500 550 600 | 620 | 640 | 650 | 660 680 700

0,5 0,50 | 0,40 | 0,40 | 0,40 | 0,40 | 050 | 0,80 | 0,80 | 0,80 | 0,90 | 0,90 [ 1,00 | 1,00 | 1,00
1,5 0,50 | 0,40 | 0,40 | 0,40 | 0,40 | 050 | 1,00 | 1,40 | 1,60 | 1,20 | 1,20 [ 1,20 | 1,20 | 1,20
3,0 0,50 | 0,40 | 040 | 0,40 | 0,40 | 0,50 | 0,70 | 0,80 | 1,00 | 1,50 [ 2,00 | 1,50 | 1,40 | 1,30
5,0 0,50 | 0,40 | 0,40 | 0,40 | 0,40 | 050 | 060 | O,70 | 0,80 | 1,30 | 1,80 [ 1,50 | 1,50 | 1,50




rOCT P 8.947—2018

OkoH4YaHue mabnuusi 3

P Temnepartypa, K

Mna 250 300 350 400 450 500 550 600 620 640 650 660 680 700

10,0 | 0,55 | 0,45 | 0,50 | 0,50 | 0,50 | 0,50 | 0,60 | 0,70 | 0,90 | 1,20 | 1,20 | 1,30 | 1,40 | 1,50

50,0 — 0,50 | 060 | 060 | 060 | 060 | 0,70 | 0,80 | 1,00 | 1,20 | 1,30 [ 1,30 | 1,40 | 1,50
1000 | — 1,0 1,0 1,0 1,0 1,0 1,0 1,20 | 1,30 [ 1,20 | 1,30 | 1,30 | 1,40 | 1,50

Tabnuua 4—lona HeonpeaeneHHOCTU pacyeTa CKOpPOCTU pacnpocTpaHeH!s 3ByKa W

P, Temnepartypa, K
Mra 250 300 350 400 450 500 550 600 620 640 | 650 | 660 680 700
0,5 1,0 0,5 0,5 0,5 0,5 0,6 1,6 1,5 1,5 1,5 1,5 1,5 1,5 1,5
1,5 1,0 0,5 0,5 0,5 0,5 0,6 0,7 1,0 1,8 1,5 1,5 1,5 1,5 1,5
3,0 1,0 0,5 0,5 0,5 0,5 0,6 1,2 1,5 1,8 1,8 2,0 1,7 1,6 1,6

5,0 1,2 0,5 0,5 0,5 0,5 0,6 1,2 1,4 1,7 1,6 1,6 1,6 1.7 1,7

10,0 1,3 0,6 06 06 06 0,7 1,2 1,3 1,6 1,6 1,6 1,6 1.7 1.8

50,0 — 0,6 0.8 0,8 0,8 0.8 1,2 1,3 1,5 1,6 1,6 1,6 17 1,9
100,0 — 1,0 1,0 1,0 1,0 1,0 1,2 1,3 1,5 1,6 1,6 1,6 1,7 2,0

5.2 Pe3ynbTaThbl OLIEHKM AOCTOBEPHOCTU pacyeTHbIX AaHHbIX 0 KO3 PMuMeHTax nepeHoca

OLEHKN [OCTOBEPHOCTU PACYETHBLIX 3HAYEHUN KOIDMULUNEHTOB nepeHoca npeactaBneHbl B Tabnu-
uax B.4, B.5 [1]). B HacTosiLeM craHaapte — B Tabnuuax 5, 6. Ha aunarpammax 6.10, 6.12 [1] npoaemoHcTpu-
pOBaHbl MOBEPXHOCTU COCTOSIHUIA MHTEPMONALMOHHBIX U AKCTPANONALMOHHBLIX BO3MOXHOCTEN ypaBHEHWIA No
BASKOCTU U TEMMOMNPOBOAHOCTH.

Tabnwunua 5— MNons HeonpeaerneHHOCTH pacdeTa KoahdULIMeHTa TeNTIONPOBOAHOCTU A

Temnepatypa, K
250 300 350 400 450 500 550 600 620 640 650 660 680 700
0,5 2,0 1,7 17 1,7 1,7 1,8 2,0 2,0 21 22 | 23 2,4 2,5 3,0
1,6 2,0 1,7 1,7 1,7 1,7 1,8 1,9 2,2 2,3 23 | 24 2,4 2,5 3,0
3,0 2,0 1,7 1,7 1,7 1,7 1,8 1,9 2,0 2,2 23 | 24 2,6 2,5 3,0
5,0 2,0 1,7 1,7 1,7 1,7 1,8 1,9 2,0 2,2 23 | 256 2,7 2,5 3,5
10,0 2,0 1,7 1,7 1,7 1,7 1,8 2,0 2,0 2,2 24 | 25 2,7 2,6 3,5
50,0 — 1,8 1,8 1,8 1,8 1,9 2,0 21 2,2 24 | 26 2,7 28 | 40
100,0 — 1,9 1,9 1,9 1,9 2,0 2,0 21 2,2 24 | 26 2,8 3,0 | 40

P,
MMa

Tabnuua 6— Nons HeonpefeneHHOCTH pacyeTa kosdpULMeHTa AUHAMUYECKO BA3KOCTH |1

p Temnepatypa, K
Mna 250 300 350 l 400 | 450 | 500 550 600 620 640 650 660 680 700
0,5 3,0 2,0 2,0 2,0 2,0 2,1 1,5 1,5 1,5 1,5 1,5 1,5 1,5 1,7

15 30 | 20 | 20 | 20 | 20 | 21 | 22 | 22 | 20 | 20 | 20 | 20 | 20 | 20
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P, Temnepatypa, K
Mn 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 620 | 640 | 650 | 660 | 680 | 700
3,0 30 | 20 | 20 | 20 | 20 | 21 | 22 | 23 | 23 | 23 | 24 | 25 | 24 | 24
5,0 30 | 20 | 20 | 20 | 21 | 22 | 23 | 24 | 25 | 25 | 25 | 24 | 24 | 24
100 | 40 | 20 | 20 | 22 | 22 | 23 | 23 | 25 | 25 | 25 | 25 | 25 | 25 | 25
500 | — | 25 | 22 | 23 | 23 | 24 | 24 | 25 | 25 | 25 | 26 | 27 | 28 | 28
100,0 — 2,5 2,5 2,5 2,5 2,5 2,5 2,5 2,6 2,7 2,8 2,9 3,0 3,0

OLEHKM OCTOBEPHOCTM PACHETHbLIX 3HAYEHUI TENNOMU3NYECKNUX CBONCTB H-YHAEeKaHa Ha NUHWUKN paBHO-
BECUS «KMOKOCTb—Ta3» npejcTasneHsl B Tadbnuue B.6 [1]. B HacTosiLem cTaHaapTe nona HeonpeaeneHHo-
CTW pacyeTa TennoduanIeckux CBONCTB Ha NMHUM PABHOBECHS «KMAKOCTb—Ta3» npuseaeHsl B Tabnuue 7.

Tabnuuya 7 — MNonsa HeonpefeneHHOCTU pacyeTa Tennodusn4ecknx CBOMCTB Ha NIMHUN PaBHOBECUS WKUAKOCTb—
ras»
T, 3p, Apy, by, 8¢, 8c,", an, 3s', 3Ah,, 3\, 31", &, ",
K % % % % % % % % % % % %
250 1,50 0,10 1,50 0,5 0,5 0,430 | 0,40 0,5 2,0 2,5 4,0 2,0
300 0,80 0,10 0,80 0,5 0,5 0,40 0,40 0,5 1,8 2,0 2,0 1,7
350 0,20 0,10 0,20 0,5 0,6 0,40 0,40 0,5 1,8 2,0 2,0 1,7
400 0,15 0,10 0,25 0,6 0,8 0,40 0,40 0,7 1,8 2,0 2,0 1,7
450 0,20 0,10 0,30 0,7 0,8 0,40 0,40 0,7 2,0 2,0 2,2 2,0
500 0,25 0,10 0,50 0,8 1,0 0,42 0,42 0,8 2,0 2,0 2,2 25
550 0,30 0,15 0,80 1,0 1,5 0,42 0,42 1,0 2,2 2,2 2,5 2,5
600 0,50 0,20 1,50 1,5 2,0 0,44 0,44 1,5 25 2,5 2,7 2,8
620 1,00 0,40 2,00 2,0 25 0,44 0,44 2,0 3,0 3,0 3,0 3,0
630 1,40 0,80 3,00 2,5 40 0,50 0,50 3,0 3,0 3,0 3,0 3,0
635 1,50 1,30 5,00 3,0 6,0 0,55 0,55 50 3,5 3,5 3,5 3,5

WUTorosble 3HaYeHUsi TEPMOANHAMUYECKUX CBOWCTB U KOIHULMEHTOB NEPEHOCA H-YHAEKaHa B OfHO-
chasHoi 06NacTn U Ha NMMHUM HACbILLEHUA NPEACTaBNEHbI B TabnUUax ctaHAapTHbIX CNPaBOYHbIX AaHHbIX 5.4,

B.5 [1].
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