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HALUUWOHANBbHBIN CTAHAOAPT POCCUUCKOWU ®EJREPALUUMN

FocypapcTBeHHas cuctema obecnevyeHUs eQUHCTBA U3MEpPeHUn
CTAHOAPTHbIE CNPABOYHbLIE AAHHDLIE. H-AOAEKAH

Tennodusnueckme CBOMCTBA (NNOTHOCTb, TENNOEMKOCTb, 3HTANbNNS, SHTPONUSA, CKOPOCTb 3BYKA,
KO03(p (PULMEHTLI TENSIONPOBOAHOCTU U BA3KOCTU) B ANAnasoHe TeMnepaTypbl OT TPDOMHOMN TOUKU
He Bbiwe 700 K npn naBneHuu He 6onee 100 Mla

State system for ensuring the uniformity of measurements. Standard reference data. n-Dodecane.
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

Aara BBeaeHusa — 2019—03—01

1 O6bnacTb NnpMMeHeHuA

HacTosiuii ctaHgapT pacnpoCTpaHaeTcsa Ha Xuakui u ra3o00pasHblin H-logekaH U yCTaHaBNUBAET Me-
TOAblI PACYETHOIO ONPEAENEHNs 3HAYEHMI CTAHAAPTHBLIX CNPaBOYHbLIX AAHHBLIX NNOTHOCTM p, SHTANbLNUKM h,
SHTPOMUU S, N30BaPHON TENI0EMKOCTH Cp: M30XOPHON TENMOEMKOCTH C,, CKOPOCTWU PacnpoCTPaHEHNA 3BYyKa
w, KoadbdpuumeHTa AUHaMUYECKON BA3KOCTM U U KO3dhpuLMeHTa TeNNoNpoBOAHOCTU A Ans H-JloaekaH kak B
oaHoasHbIx obnacTtsx (rase, >XUAKOCTU U dnouae), Tak U Ha NUHUK (Pa3oBOro Nepexoaa «ra3—xuaKoCTb»
(NMUHUK HaCbIWEHUS).

2 HopmaTtuBHbIe CCbINKU

B HacTofALlEM cTaHAapTe UCMONbL30BAHbI HOPMATUBHbLIE CCbIMKM Ha CrieayioLme CTaHaapThl:

FOCT 8.566 locymapcTBeHHasi cuctema obecnedeHua eauHCcTBa uamepeHuin. MexrocyaapcrBeHHas
CcUCTeMa AaHHbIX 0 PU3NYECKUX KOHCTAHTaX M CBOMCTBAX BeLeCcTB n marepuanos. OCHOBHbIE NONOXEHUS

OCT P 8.614 locynapcTBeHHast cuctema oGecneveHus eauHcTBa u3amepeHui. [ocyaapcrBeHHast
cnyx®a craHgapTHLIX CNPABOYHbIX AAHHbLIX. OCHOBHbLIE NOMOXEHUA

MpumeyvyaHue — lNpy NonNb3oBaHUN HACTOALLMM CTAHAAPTOM Lienecoobpa3Ho NpoBepUTh AEWCTBUE CChINOoY-
HbIX CTaHAapTOB B UH(POPMALMOHHOW cucTeMe obLero nonb3oBaHnA — Ha oduLmanbHom caiite defepanbHoro areHT-
CTBa M0 TEXHUYECKOMY peryriupoBaHm1io U METPONOruK B ceTn UHTEPHET Unun no exerofHoMy MHAPOPMaLMOHHOMY yKa3sa-
Tento «HaunoHanbHble cTaHAapThI», KOTOPLIA oMybnukoBaH NO COCTOAHUIO Ha 1 SAHBaps TeKyLLero roga, u no BeiMyckam
exeMecsYHoro MHOpMaLMOHHOTO ykasaTens «HaunoHanbeHble CTaHAapThI» 3a TeKyLUmii rof. Ecnn 3aMeHeH cebinoyHblii
CTaHAapT, Ha KOTOpLIA AlaHa HeAaTMpoBaHHas cebifika, To PEKOMEHAYETCA UCNONb30BaTh [EACTBYIOLLYIO BEPCUIO 3TOro
cTaHfapTa C y4eTOM BCEX BHECEHHbIX B JaHHYIO BEPCUIO U3MEHEHNIA. ECN 3aMeHeH CChINOYHbIA CTaHAAapT, Ha KOTOPbIi
JlaHa AaTtupoBaHHas Ccchinka, TO peKOMEHAYETCA UCMONb30BaTL BEPCUID 3TOro cTaHAapTa ¢ yKadaHHbIM Bbile rofjoM YT-
BepXaeHUs (NpuHATUS). Ecnun nocne yTBepXAeHUSA HACTOALLEro cTaHAapTa B CChINIOYHLIA CTaHAapT, Ha KOTOpLIA AaHa
JatupoBaHHas cchifika, BHECEHO U3MeHeHWe, 3aTparmBaloLlee NoNoxeHne, Ha KOTopoe jlaHa ccbifka, TO 3TO MOMoXeHne
pekoMeHAYyeTCs1 IPUMeHsATbL 6e3 yueTa JaHHOro M3MeHeHUsA. Ecnu cebinovHbli cTaHgapT oTMeHeH 6e3 3aMeHbl, To nono-
XeHue, B KOTOPOM JlaHa CChifika Ha Hero, peKoMeHAYEeTCA NPUMEHATL B YacTW, He 3aTparuBaroLei 3Ty CCbInky.

U3panue ocpuumnanbHoe
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3 Metogunueckue oCHOBbI pa3paboTKu cTaHAAPTHLIX CNPaBOYHbIX AaHHbIX

3.1 OcHOBHbIe (U3MKO-aHANUTUYECKUEe MOOenu, NPUHATbIE ONA pacyeTHOro onpeaerieHUN
3HayeHU TepMoaAMHaAMUYECKUX CBOMUCTB H-loaekaHa

B Hacrofwem cTaHgapTe npuBeAeHbl OCHOBHbIE (PU3UKO-aHANUTUYECKUE MOAENU, MPUHATLIE ANA pac-
YETHOro onpeaeneHns 3Ha4eHuii TepMoanHaMUM4ecKUX CBOWCTB H-floaekaHa, pa3paboTaHHble B COOTBETCTBUM
¢ MOCT 8.566, TOCT P 8.614 Ha ocHOBE TEOPETUYECKM U MPAKTU4ECKN 06OCHOBAHHOTO (OyHAAMEHTANbLHOIO
ypaBHeHnsa cocrtoanusa (PYC), BbipaxatoLero cBoB6ogHYI0 aHepruio FenbmronbLua ofp, 7) B 3aBUCUMOCTM OT
TeMneparypbl T ¥ NNOTHOCTU p.

BespasmepHyto cBoGOAHYIO aHepruto Menbmronbua o8, ) NPeACTaBNAoT B BUAE CyMMbl UearnsHo-ra-
30801 yactu 62(5, 1) n M3BLITOYHON cocTaBnsioLwel of (5, T) ¥ BbMMCAAIOT NO hopMmyne

-,
% = o(8,7) = a2(8, 1) + o’ (5, 7).

0O

[nsa npuaanus Hanbonee ctpororo noaxoaa k $YC B yactu yyera 0co6eHHOCTENn TePMOAUHAMUYECKON
NMOBEPXHOCTU H-JloaekaHa U pacLuMpeHns ero 3KCTPanoONALUUOHHbLIX BO3MOXHOCTEN U3OLITOYHYIO YaCTb CBO-
6oaHom sHepruv MenbMrosbLa NPeACTaBnNAT B BUAE PA3NOXEHNUS B PS4 N0 cTeneHsM (cM. [1]) npuBeaeHHON
TeMnepaTypbl T U NPUBEAEHHON NMOTHOCTM & C ONTUMU3UPYEMbBIMU NONMHOMUATbHBIMU SKCMOHEHLMANBHBIMU
YNeHaMu W BLIMUCHIAIOT NO opMyne

6 t. 4. 14 t. d: :
a (1,8) = ZniT’Sd’ +Zni1:’8 ! exp(—8p' ), )
=1 =

raet=TJT,
5= plpg
pg: T, — napamertpebl NPpUBEAEHNs, B KA4E€CTBE KOTOPLIX MPUHUMALOT 3HAYEHNA TeMNeparypsl U NI0THOCTH
H-JoaekaHa B kputuueckoii Touke (B [1] npuHaTel p, = 1,330 KMOnb/MS, 7.=658,1K).

[ns onpeaenexHusa 3HaveHun napametpos PYC no opmyne (2) n pacumperuns ero PyHKLUUMOHANbHbIX
BO3MOXHOCTEN MPU HaxXOXAEHUU 3HAYEHUI KOSPPULMEHTOB PYC, yUUTLIBAIOT Pa3HOPOAHbIE IKCNEPUMEH-
TanbHbIE AaHHbIE O TEPMOJMHAMUYECKUX CBOWCTBAX H-[loaekaHa:

- 0 p-, v-, T-AaHHBbIX;

- BTOPOM BMpUanbLHOM KoadduuneHTte B;

- YNPYrocTu HacCblLEHHbIX NapoB P, ;

- MAOTHOCTYW HaCbILLEHHOW XXWAKOW p; U ra3oBoii p,, das;

- TENnoemKOCTU HacbILLEHHOW KOHAEHCMPOBAaHHOI hasbl Cg;

- U30XOPHON ¢, N U30GapHOI G, TeNnoemKocTH;

- QHTanbnuu h;

- CKOPOCTW pacnpoCTpaHeHus 3ByKa w.

KoppeKkTHOCTb B OnucaHun TepmMoaMHaMUYECKOi NOBEPXHOCTU H-flogekaHa npu obGpaboTke aKcnepu-
MEHTanbHbIX AaHHbLIX AOCTUraeTca NyTem BBO4A CUCTEMbI OFPaHWYEHUIA, HaKNaablBaEMbIX B BUAE HEPABEHCTB
Ha TepMOAMHAMUYECKYIO MOBEPXHOCTb. B YNCnNO OCHOBHbLIX BUAOB BBOAUMbIX OFPaHUYEHMII BKMIOYAIOT (CM.
1D: g

- YCNnoBuA KPUTUYECKOUN TOYKU;

- npaesuno Makcsenna;

- KOHTPOIb KPUBKU3HBI MAEANbHBIX KPUBBIX;

- NOMOXUTENBHOCTL 3HAYEHUI TENNOEMKOCTEN;

- MpaBumo NPSMONMHERHOIO ANaMETPa;

- KOHTPONMPOBaHWE 3HAKOB, NPOM3BOAHLIX ANSA PA3NMYHBIX TEPMOAUHAMUYECKUX XapaKTEPUCTUK.

OnpeaeneHue koadpduumeHTos $YC BbINOMHAT C NPUMEHEHUEM anropuTma, npeacTaBneHHoro B [1],
peanu3yioLlero MeTos Cry4anHoro nomcka ¢ BO3MOXHOCTbIO BO3BpaTa B Hayano npoueaypbl noucka npu He-
yaa4yHoM ware. MNpu 3ToM anroputm MoanduLupyioT BBEAEHUEM SMEMEHTOB AeTEPMUHUMPOBAHHOIO NOWCKA Ha
Liare KOpPPEKTUPOBKM BEMNWYMHBI LUAra noncka u Bbibopa HanpaeneHus noucka.
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B anroputme [1] NpMMEHAOT agaAUTUBHBIA KPUTEPUIA ONTUMANbHOCTU — MUHUMU3UPYEMbBIA (DYHKLIK-
OHan, nNpeacTaBNeHHbI B COOTHOLEHUK (3), KOTOPLIN 0OpasyloT NyTEeM CIOXEHUA BbIXOAHbLIX NapameTpos,
npeobpa3oBaHHbIX k 6e3pasMepHbIM crnaraemeiM. 3TO OCYLLECTBSAT C NOMOLLbLIO BBEAEHUSI HOPMUPYIOLLIUX
MHOXUTeNeN — BECOBbIX KO3 ULMEHTOB. HopMUpOoBaHWe BBOAAT ANst 06 beANHEHUSI HECKOMbKUX BbIXOAHbIX
napameTpoB — TepMOANHaMUYECKUX CBOICTB, UMEIOLLMX B 0OLLEM Cry4ae pasnuyHyto pusnyeckyio pasmep-
HOCTb. MUHUMU3UPYEMbIN hYHKLMOHAMN COAEpPXXUT cnaraeMble, OTBETCTBEHHbIE 38 TOYHOCTb annpoKCcMMaLum
pe3ynbTaToB U3MEPEHMIt Pa3HOPOAHbLIX AAHHBIX O TEPMOAMHAMUYECKUX CBOWCTBAX, a TAKKE OrpaHUYEHus,
HaknaabiBaemMble B BUJE HEPABEHCTB HA TEPMOAUHAMUYECKYIO NOBEPXHOCTL. ANMOPUTM NPEACTaBNAIOT Cne-
JYIOLUM COOTHOLUEHNEM:

S=SW,EZ + ZW,F5 + X W, FZ +...+ SWoFE, 3

rae W — BeCOBOV KOA((PMLUMEHT ANA KaXKA0N ONbITHOW TOYKU;
F — doyHKUMA, ncnonb3yemas Ans MUHUMU3ALMN OTKITOHEHUMN.
Hanpumep, Ans N30XOpHOW TENNOEMKOCTU AAHHBIX (PYHKLINIO ch BbIYUCIIAOT MO COOTHOLLUEHUIO

Fc — (csKCI'I _Ceacq) / C\:?KCH. (4)

v

KBagpaTtuyHble pyHKUMKN ANS APYrUX TEPMOAUHAMUYECKUX CBOMCTB UMEIOT aHanorMyHblin BuA.

BecoBoii koadhpuumeHt W ans kaxkgon BbIOpaHHOW 3KCNEPUMEHTASNIbHON TOYKM Ha3Ha4aKT MHAUBU-
AyanbHO C y4eTOM Tuna AaHHbIX, 06nacTu COCTOAHUI U Tpebyemoi TOYHOCTU. TunudHoe 3HadeHne W ans
OaHHbIX p, p, T 1 faBneHns HacblWEHHbIX NapoB cocrasnaeT 1, ana Tennoemkoctn — 0,5, AnA ckopocTu
3Byka — 1.

M3 cooTHOoweHus (3) cneayeT, YTo orpaHWYeHUsi BBOAAT B BUAE AOMNONHUTENbHBLIX CraraeéMbiX B MUHM-
MU3NPYEMbIN PYHKLMOHAN.

Brnok-cxema NnpuHATOro anroputMa npeacraeneHa B [1].

B MUHUMU3MPYEMBII DYHKLMOHAN BKIHOYAKT HECKOSBKO CriaraemblX, Kaxao0e U3 KOTOPbIX OTBETCTBEHHO
3a onpeaerneHHyio kateroputo obpadaTbiBaeMbiX TEPMOANHAMUYECKUX XapakTepucTuk (cm. [1]).

Ona pac4eTHOro onpegeneHns 3Ha4eHMn TEPMOAUHAMUYECKUX CBONCTB UCMONb3YIOT U3BECTHbIE AUd-
hepeHumanbHble COOTHOWEHUS TepMoaguHammnkn (5)—(10).

KoadhduymneHTbl M nokasarenu cteneHn npu TemnepaType v NAOTHOCTM N0 ONTUMU3NPOBAHHON POopMYy-
ne (2) npeacraenensl B [1]. Mpoueaypa noctpoeHus ®YC 6onee noapobHo onucaHa B [1].

TepmoanHaMuyeckne CBOMCTBA H-[loAeKkaHa paccyMTbIBAOT NO CNeAyILMM COOTHOLUEHUSIM:

- MNOTHOCTb
P r.
—— =1+38us; 5
oRT 5 )
- QHTanbNuA
L=1+T(O(,S+O(,£)+6(X€; ®)
RT
- SHTponus
i—r(oco+ocr)—(xo—(xr' )
- T T ’
R
- N30XOpPHaA TennoeMKOCTb
C.
== 20 +al); ®)
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- nsobapHasi TENNOEMKOCTb

C

r I \2
ﬁp _ —T2(O(,2t + OL;T) + (1 + 60(5 5’50(48.:) .

1+ 2805 + 3%als ©)

- CKOpOCTb 3ByKa

W2

W 14 280+ 52 - (1006 = 0105
RT

(10

72 (ocg.: + OL;T)

r4€ HWKHWUA MHAEKC BEMUYUHBI O MOKA3bIBAET YACTHYIO NPOU3BOAHYIO MO COOTBETCTBYIOLLEN NEPEMEHHON.

3a TepMoANHAMWYECKOE Hayano OTCYeTa MpW COCTaBneHWM Tabnuy TepMoaMHAMUYECKUX CBOWCTB
H-loaekaHa NPUHATO COCTOsIHME PABHOBECHOTO MONEKYNAPHOTO KpucTanna npu temneparype 0 K. 3HayeHus
SHTanbMuM hy U SHTPOMUK Sy BO BCMOMOTaTesibHOM TOYKE pacCYnMTaHbl HA SIMHUM HACLILLEHNA XWUAKOW (pasbl
npyu Temneparype T, = 298,15 K n onpeaeneHs B [1] kak hy = 532,69 kikr, s, = 2,8814 kx-kr1-K-1.

3.2 KoachduumeHTbl NnepeHoca

3.2.1 KoadpcuumneHT BA3KOCTH

TabnuyHble 3Ha4eHNA KOIDMPULMEHTOB NEPEHOCA ONPEAENAIOT MO 3MNUPUYECKUM YPaBHEHUAM, pa3pa-
60TaHHbIM Ha OCHOBE HauBOoNee HaAeXHbIX IKCMEPUMEHTANbHBIX AAHHBIX U anpobUPOBaAHHLIM HA MPAKTUKE.

Onsa pacyeToB 3Ha4YeHMI KOIPpPULMEHTA AUHAMUYECKON BA3KOCTU NPUMEHSIOT KOPPENALMIO, OCHOBAH-
HYIO Ha TEOPETUYECKN U NPAKTUYECKN YCTAHOBMEHHOW CBA3U Mexay KO3 duLneHTaMn AUHAMUYECKON BA3KO-
CTU U TENSIONPOBOAHOCTW. YpaBHEHUE Ans pacyeTta koadduumeHta BaskocTu n(p, 7) NpeacTasnsaioT B BUAE
CYMMBbI BA3KOCTU H-JloaekaHa B COCTOSIHUM Pa3pEeXXEHHOr0 rasa n COOTBETCTBYIOLLEN OCTAaTOMHON BSA3KOCTH:

n(p.1)= nONH + B,(T) p] +An(p, 1, an

rae M°(7T) — BA3KOCTb PA3pPEEHHOTO Fasa NPU HYNEBON NOTHOCTH;
Bn(7) — BTOPOW BA3KOCTHbIW BUpUanbHbii KOIPULMEHT;
An(p,T) — OCTaro4Has BA3KOCTb NIIOTHOroO dnovaa.
KoadhdhuumeHnTbl ypaBHeHUSA (12) BbIMUCTIAIOT NO 9KCNEPUMEHTArNbHbLIM AaHHbIM (CM. [1]).

3.2.2 KoadpduumneHT TENNIONPOBOSHOCTU

Pac4yeTHOoe onpeaeneHue 3HaYeHuii K0apduumeHTa TennonpoBoaHOCTU H-Jloaekana A(p, T) nposoasat
COrnacHo [1] Ha ocHOBE NPUMEHEHUS AMMUPUYECKOTO YypaBHEHUS

Mp. )= 20(T) VG, 7, 2
rae 19(7) — TennonpoBOHOCTL Pa3PEXXEHHOTO rasa Npyu HyNeBow NIOTHOCTH;
M(3, T) — n36bITOUHAsA TENNONPOBOAHOCTD;
& =plp,;
=TT,
Pp» T,— ONOPHbIE 3HAYEHUsI NMOTHOCTU M TEMNEPATYPLI (MPUHMMAIOT KPUTHUHECKUE 3HaueHus T, = 658,1 K;
pe = 1,330 kmonb/m3).
TennonpoBOAHOCTb PA3PEXEHHOIO ra3a ONPEAEnsoT C UCMONb30BAHUEM AAHHBLIX O BA3KOCTU (CM. [1]).
MN36bITOYHYIO TENNONPOBOAHOCTbL anMpPOKCUMMPYIOT SMNUPUYECKUM ypaBHEHUEM (cMm. [1]).
Mpu NOCTPOEHMU IMNUPUYECKUX YPABHEHUN ANS PACYETOB BSASKOCTU Pa3PEXEHHOro rasa UCnonb3yor
METOA Cy4anHoro NoMcka ¢ BO3BpaToM NpU Heyaa4yHOM Liare, KoTopblil 6onee nogpobHo onucaH B [1].
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4 AHanu3s n oT60p 3KCNEPUMEHTAaNbHbIX AAHHbIX

4.1 [laHHble 0 TepMOAUHAMMYECKUX CBOMCTBAX H-JloaekaHa

WcxoaHble AaHHbLIE O TePMOAMHAMUYECKMX CBOMCTBaxX H-[loAeKaHa NPUMEHNIOT ANA aHanusa u pas-
paboTkn ®YC 1 OLEHKM TOYHOCTM pacqeTHbIX 3HAYEeHMI. OTW AaHHble npeacTasneHsl B Tabnuue B.1 u Ha pu-
CyHkax B.1—B.4 [1], Ha KOTOPbIX NOKa3aH XapakTepP OTKNOHEHUI UCXOAHBIX JaHHbIX OT PaCYETHbIX 3HAYEHWA.

4.2 NaHHble 0 K03thcpuumeHTax nepeHoca H-[logekaHa

McxoaHble AaHHbIe 0 KOS(MULMEHTAX NepeHoca NPUMEHSIIOT ANst aHanu3a U paspaboTkm pacyeTHbIX
YPaBHEHWI U OLEHKU TOMHOCTU PACYETHbIX 3HAYEHWiH. STU AaHHbIE NpeacTaBneHsl B Tabnuuyax 6.2, 6.3 u Ha
pucyHkax B.9, B.11 [1].

5 OueHka 4OCTOBEPHOCTU pacUeTHbIX 3HaYeHU CBOMCTB H-JloaekaHa

5.1 Pe3ynbraTbl OLEHKM OOCTOBEPHOCTM PACYETHbIX 3HAYeHUH TepMOAMHAMMYECKUX CBOWCTB
H-[logekaHa

BenuunHbl HEONPEAENeHHOCTU PACUETHBIX 3HAYEHUI TEPMOAUHAMUYECKUX CBOWMCTB OLIEHUBAIOT NO pe-
3ynsTatam CpaBHEHUS C HAMBonee HaaeXHbIMKU SKCNEePUMEHTanNBHLIMU AaHHbIMU. OLEHKU, NPeaCcTaBeHHble
B [1], AaHbl: Ans ¥uakon asel — T < T, p > 1,3p.; AnA rasosoit dasel — T < T, p < 0,7p,; CBEPXKPUTUYE-
ckoro chntonaa — T > T, UCKIIOMas KpUTUYeckyto obnacte — TS T< 1,057, 0,7p,< p < 1,3p,, kOTOpas Ans
H-[loaekaHa He uccnegoBaHa, a BelvucreHne no cdopmyre (2) He obecneynBaeT BbICOKYIO TOYHOCTb pacyeTa
TepMOAMHAMNYECKUX CBOWCTB B KPUTMHYECKOW obnacTu.

B T1abnuue 3 paHa oOueHKa nonew HeonpeaeneHHOCTEN PaCYETHbIX 3HAYEHUW TepMOAUHAMMUYECKUX
CBOICTB H-[JoaekaHa, a nons HeonpeaeneHHocTel npueeaeHsl B Tabnuuyax B.1—B.3 [1]. B HacToswem craH-
flapTe OLEeHKa HeonpeaeneHHOCTel Pac4eTHbIX 3Ha4YeHNIn TEPMOAMHAMUYECKUX CBOWMCTB U NOMnsA Heonpeae-
neHHocTel H-foaekaHa npeacraeneHsl B Tabnuuax 1—4.

Ha pucyHke B.5 [1] nokasaH xoa uaeanbHbIX KpuBbiX H-JogekaHa. Ha guarpammax 6.6—b.8 [1] npo-
ZLEMOHCTPUPOBaHbI MOBEPXHOCTU COCTOSHUS OCHOBHbIX TEPMOAUHAMUYECKUX CBOICTB, NOCTPOEHHbIE N0 ®YC.
Bua aTMX NOBEPXHOCTEN CBUAETENLCTBYET O XOPOLUMX MHTEPNOMALMOHHBIX U IKCTPaNONALMOHHBIX CBONCTBAX
paspaboraHHoro ®YC.

Ta6nuuya 1— OueHKU HeonpeaeneHHOCTN pacyeTHLIX 3Ha4YeHUi TepMogUHaAMUYECKUX CBOMCTB H-[lofekaHa

HeonpeaenenHocTb, %, B obnactu
CsoWcTBO
>Kugkoctb las CsepxKkpuTUUdeckuin cniona
Py — 0,15—1,5 —
Py 0,1—0,35 — —
Py — 0,5—3,0 —_
C, 1,0—2,0 1,5—3,0 1,5—3,0
w 0,5—1,5 1,0—2,0 1,0—2,0

Tabnuuya 2 — lMons HeonpefeneHHOCTN pacyeTa NNOTHOCTH P

Temnepatypa, K

, MMa
P 270 300 350 400 450 500 550 600 620 640 650 660 670 700

0,5 0,10 010 { 0,10 | 0,10 [ 0,10 | 0,15 | 0,20 | 1,00 [ 0,80 | 0,70 | 0,60 | 0,50 [ 0,50 | 0,50
1,5 0,10 | 0,10 | 0,10 | 0,10 [ 0,10 | 0,15 | 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 | 0,10 | 0,15 | 0,20 | 0,30 [ 0,50 | 0,55 | 0,70 | 0,70 | 0,60 | 0,60
5,0 0,10 | 0,10 { 0,170 | 0,10 | 0,15 | 0,20 | 0,20 | 0,30 [ 0,40 | 0,45 | 0,50 | 0,55 | 0,60 | 0,60
10,0 0,12 | 012 { 0,12 ) 0,12 | 0,15 | 0,20 | 0,20 | 0,25 [ 0,30 | 0,40 | 0,45 | 0,60 | 0,60 | 0,70
50,0 — | 015015015 | 0,18 [ 0,20 | 0,20 | 0,25 [ 0,30 | 0,35 | 0,40 | 0,60 | 0,70 | 0,80
100,0 — | 020 {020) 02 |020]|020]025]030]|030] 035) 040 ]060| 0,70 | 080
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Tabnuua 3— Nons HeonpeaeneHHOCTH pacyeTa n3o6apHoi TENOEMKOCTH C,

Temnepatypa, K

p, MMNa
270 300 350 400 450 500 550 600 620 640 650 660 670 700
0,5 0,50 | 0,40 | 0,40 | 040 (040 |050 |080 |090 |100 (09 (090 |1,00 |1,00 |1,00
1,5 0,50 | 0,40 | 0,40 (040 (040 |050 |8,00 |100 |130 (150 (180 |150 |1,30 |1,20
3,0 0,50 | 040 040 |040 |040 |050 |070 | 080 | 1,00 |150 |200 |25 [150 |1,30
5,0 0,50 | 0,40 | 0,40 (040 (040 (050 |060 |0,70 | 080 (1,30 (140 |150 |160 |150
10,0 0,55 | 045 | 050 (050 (050 |050 |060 |0,70 |090 (1,20 (120 |1,30 |1,40 |150
50,0 — | 050 | 060 | 060 |060 |060 070 |080 |100 |120 |130 |130 | 1,40 1,50
100,0 — |1,00 (1,00 |100 [1,00 |1,00 |100 (120 |130 |[1,20 (130 |130 |140 [ 1,50

Tabnuuya 4—Nona HeonpeaeneHHOCTW pacyeTa CKOPOCTU pacnpocTpaHeHUs 3Byka w
Temnepartypa, K

p.Mra 270 300 350 400 450 | 500 ‘ 550 600 620 640 | 650 660 670 700
0,5 1,0 0,5 0,5 0,5 0,5 0,6 1,0 1,2 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 1,2 1,6 1,8 1,7 1,6 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 2,5 1,7 1,6
5,0 1,2 0,5 0,5 0,5 0,5 0,6 1,2 1,4 1,5 1,6 1,6 1,6 1,7 1,7
10,0 1,3 06 0,6 0,6 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 1,6 1,6 1,6 1,6 1,7 1,9
100,0 — 1,0 1,0 1,0 1,0 1,0 1,2 1,3 1,6 1,6 1,6 1,6 1,7 2,0

5.2 PesynbraThl OLIEHKU AOCTOBEPHOCTU PacyeTHbIX AaHHbIX 0 ko3 duumueHTax nepeHoca

Mona HeonpeaeneHHoCTel pacyeTa koahdULMEHTOB NepeHoca npeacTasneHsl B Tabnuuax B.4, B.5
[1]. B HacTosweM cTaHaapte — B Tabnuuax 5, 6. Ha aunarpammax B5.10, B.12 [1] npoaemMoHCTpupoBaHb! no-
BEPXHOCTM COCTOSIHUI MHTEPNONALMOHHBIX U IKCTPANONALMOHHbIX BO3MOXHOCTEH ypaBHEHUI NO BA3KOCTU U
TeNnonNpOBOAHOCTH.

Tabnuya 5— Nona HeonpeaeneHHOCTH pacyeTa koadduLmeHTa TenNONPOBOAHOCTU A

P, Temnepatypa, K
MRa | 270 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 620 | 640 | €50 | e60 | 670 | 700
05 |20 | 17 17| 1717|1820 |20]22|22]23]|24]|25] 30
156 | 2017 | 17|17 | 1718192222 23|25]|24]|25]| 30
30 |20 |17 |17 | 1717|1819 |20]22]|23|24]|26]|25] 30
50 20|17 |17 | 1717|1819 |20]22|23|25]|27]|25] 35
100 | 20 | 17 | 1,7 |17 | 17| 18| 20| 20| 22| 24|25 ]| 27| 26| 35
500 | — | 1,7 18| 18| 18|19 ]| 2021222426 27]|28] 40
1000 | — [ 19 |19 ] 19|19 ]| 20|20 ]| 21|22 |24 ]| 26| 28] 30]| 40
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Ta6bnuuya 6 — MNonga HeonpedeneHHOCTH pacdeTa koahPULMEHTa AUHAMUYECKO BA3KOCTHU [

TemnepaTtypa, K

Mita 270 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 620 | 640 | 650 | 660 | 670 | 700
05 | 30 | 20| 20| 20|20 |21 |15 |15 |15 |15 | 15 |15 | 15 | 17
15 | 30 | 20|20 | 20| 20| 20| 20| 20| 20| 25| 25| 20| 20| 20
30 | 30 | 20| 20| 20| 20| 21|22 |23 |23 | 23|24 ]| 25| 24| 24
50 | 30 | 20 | 20 | 20 | 21 | 22 | 23 | 24 | 25 | 25 | 25 | 24 | 24 | 24
100 | 32 | 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
1000 | — | 25 | 25 | 25 | 25 | 25 | 25 | 25 | 26 | 27 | 28 | 29 | 30 | 30

OUEeHKN OCTOBEPHOCTU PACYETHbIX 3HAYEHUI Tennoguanyecknx CBOWCTB H-[loagekaHa Ha NUHUKN pas-
HOBECUS «KUAKOCTb—T a3y npeacraeneHbl B Tabnuue B.6 [1]. B HacToAweM craHgapte nonsi Heonpeaenex-
HOCTW pacyeTa Tennodunan4eckux CBOIMCTB Ha NIMHUM PABHOBECUS «KUAKOCTb—TAa3» NpUBeAEHbI B Tabnuue 7.

Tabnwu Ua 7 — Monsa HeonpeaeneHHoCTN pacyeTa TeﬂJ'[O(pVIBI/I‘-IecKVIX CBOWCTB Ha NIMHUMK paBHOBECUA «KNOKOCTb—

ras»

TK | 8p, % | 8p,% | Sp, % | 8c,,% | 8¢, % | 8, % | 65, % | 5ah, % | 5%, % | 82" % | o0\ % | on" %
270 | 1,50 | 0,10 | 1,50 | 0,5 0,5 0,50 | 0,50 0,5 20 | 20 3,0 18
300 | 080 | 0,10 | 0,80 | 0,5 0,5 0,50 | 0,50 0,5 18 | 20 | 20 17
350 | 020 | 0,10 | 020 | 0,5 0,6 0,50 | 0,50 0,5 18 | 20 | 20 17
400 | 015 | 0,10 | 025 | 05 0,7 0,50 | 0,50 0,7 18 | 20 | 20 17
450 | 020 | 010 | 0,30 | 06 0,8 0,50 | 0,50 0,7 20 | 20 | 22 2,0
500 | 025 | 015 | 040 | 0,7 0,9 0,52 | 0,52 0,8 20 | 20 | 22 2,3
550 | 0,30 | 0,20 | 050 | 0,8 1,2 0,52 | 0,52 1,0 22 | 22 | 23 2,5
600 | 035 | 025 | 0,80 | 1,0 1,8 0,54 | 0,54 1,2 25 | 25 | 25 2,8
620 | 050 | 035 | 1,00 | 12 2,2 0,54 | 0,54 1,5 30 | 30 | 28 3,0
640 | 1,20 | 050 | 1,50 | 1,5 3,0 0,60 | 0,60 2,0 30 | 30 3,0 3,0
650 | 1,40 | 1,00 | 2,50 | 25 4,0 0,65 | 0,65 2,5 35 | 35 3,5 3,5
655 | 1,50 | 1,50 | 4,00 | 35 6,0 0,80 | 0,80 5,0 50 | 5,0 5,0 5,0

MToroBble 3Ha4YeHU TEPMOAMHAMUYECKUX CBOMNCTB U KO3(hPMUMEHTOB nepeHoca H-JogekaHa B 04HO-
chasHoi 06nacTu U Ha NMUHUK HACbILLEHWUSA NPEACTaBNEeHbl B Tabnuuax CTaHAaPTHbIX CNPaBOYHbLIX AaHHbIX B.4,

B.5 [1].
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