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Tennopusnueckne csoicta (peoHoB. T. 2. @peonsl MeraHoBoro psiaa. Copa-
BouHble JaHHble/Aaryann B. B, Tennep B. 3., Kpewmenesckas E. A, Ilepean-
wreitn M. U, Terpos E. K. —Iloa pen. C. JI. PuBknuna. — M.: Hzn-Bo cranpap-
TOB, 1985, 264 c., ¢ M.

B kHHure cucreMaTH3HDOBAHH H OlleHeHbl OmyG6JHKOBaHHBE 3KCIle-
pHMeHTa/IbHble JaHHBle, a Takxe TabJHUB W YpaBHEHHS AJs HATH ¢pe-
oHOB MeraHoBoro paaa: 10, 11, 12, 13 u 14. Ha ocHoBanun o6paboTku
HaH6oJlee JOCTOBEPHBIX 3KCIHEPHMEHTAJbHBIX JaHHBIX aBTOPAaMH COCTaB-
JleHBl ypaBHeHHs, [0 KOTOPBIM DacCYHTAHH MOAPOOHEE TAGJHLH TemJo-
(H3HYeCKHX CBOHCTB YyKasaHHBIX (peoHoB. TabJHubl peKOMeHAyeMBIX
BEJHYHH BKJIOYAIOT 3HAUYEHHS IJIOTHOCTH, CXKHMaeMOCTH, SHTaJIbIIHH,
3HTPONHH, H300apHOIH TEMJOEMKOCTH, CKOPOCTH PaclpoCTpaHeHHS 3BYKa,
aguabarHoro papoccens-apdexta, Ko3HIHEHTOB TepMHYECKOro pac-
HIHPEHHs] M NOBEPXHOCTHOTO HAaTsXKEeHHs, BA3KOCTH, TEIJO- H TeMmepa-
TYpPONIPOBOJHOCTH, uuceJ IlpaHaTiasi B HHTepBajle TeMIepatyp OT HOD-
MaJbHHIX Touek KumeHus no 473 K wu nasnennii ot 0,1 no 20 MIla.
[Tonasasiomas yactb 3THX TabuauL NyGJHKYeTCs BIEPBBIE.

Kuura mnpesnasHaueHa JJis COTPYAHHKOB Hay4HO-HCCJELOBATeIb-
CKHX M IPOEKTHO-KOHCTPYKTOPCKHX OpraHusauuii, paboTaiomux B ©00-
JaCTH TeMJIO()H3HKH, KPHOTE€HHKH, XOJOAHJIbHOH TEXHHKH, XHMHYecKoii
TexHOTOTHH. KHHra MoxKer OBITb HCIOJB30BAaHA TaKXXe IPeNofaBaressi-
MH, acnHpaHTaMH H CTYLEHTaMH HHIKeHepHO-(QH3HYeCKHX M XHMHYeCKHX
crenHajbHOCTEH.

Ta6n. 57. Un. 59. Bubanorp. 467.

Penensent kaua. texs. Hayk B. A. IleiMapHsiii.

B. B. Aarynuu — BBeneune, pasia. 1.1, 5.1, 52 u Tabuuusl coiicts ¢peoHos
10 u 14; B. 3. Teanep u B. B. Aarynuu — pasn. 1.2, 2.3, 3.3, 4.3, 5.3 u Tabauun
cBoiicts ¢peona 14; B. 3. Temnnep u WM. U. Ilepenbureiin — TaGauusl CBOHCTB

(ppeoHoB

10, 11, 12; B. 3. T'eaniep u E. K. IleTpoB — Tabauusl cBoiCTB (ppeona 13;

E. A. Kpemenesckast — pasa. 2.1, 2.2 u tabmiubl csoiicts ¢peona 11; U. H. Ile-
pesbiuteiin — pa3a. 3.1, 3.2 1 rabauubl coiicte dpeona 12; E. K. IlerpoB u
B. B. Aarynun — pasz. 4.1; E. K. IlerpoB — pasa. 4.2 u TabJnusl cBOHCTB (peo-

na 13.
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OBO3HAYEHUS BEJIMMMH U EAUMHULIBI U3MEPEHUS

T — temneparypa, K

P — nasnexne, MIla

Q — IJIOTHOCTb, KI/M3

2 — Ko3((hUIHEHT CIKHMaEeMOCTH

¢p — u306apHas TemloeMKocTb, kI xk/(kr-K)
¢, —u30xo0pHasa TemnroeMkocTsb, kx/(xr-K)

r — TemloTa napoo6GpasoBanus, K xK/Kr
h — suranenud, kJx/kr

s — surponnus, kIIx/(xr-K)
W — CKOpOCTb 3BYKa, M/c

p — sddext dxoyasa-Tomcona, K/MIla

a — xo3bdunueHT tepmuyeckoro paciwupernst, K—1; a=——[(0v/0T) p]
1 — AHHaMuueckast (CABHroBasi) BA3KoCThb, [la-c
v — KHHeMaTHuecKasi B3KOCTb, M2/c; v=1/Q
A — TensonposogHocTb, BT/ (M- K)
Q — TeMIepaTyporpoBOgHOCTb, M2/c; a=A/(QCp)
Pu — yncno Ipanaras; Pu=ncy /A
0 — NOBEPXHOCTHOe HaTsxeHHe, [la-M



BBEJEHME. OB30OP YPABHEHMHA AN PACYETA
TENNO®U3NYECKUX CBOHACTB DPEOHOB

CyiecTByeT HeCKOJbKO CHCTEM 0603HaueHHs (PEOHOB, KOTOPHE
nonpo6uo usnoxens B [0.15). PaccmarpnBaeMbie B 3TOM CHpaBod-
HHKe XMMHYeCKHe COeIMHEHHS HMeIOT cJelylollie Ha3BaHHA (1O
JKeneBcko#i HOMeHKJIaType) = H 0G0O3HaueHHss (MO HOMEHKJAType
HCO-68):

CCly — rerpaxnopmerat (¢ppeon-10 nau R10);

CFCl; — ¢roprpuxnopmeral (¢ppeon-11 uan R11);

CF,Cly — nudropauxaopmeran (¢ppeos-12 uau R12);

CF3Cl — tpudropxaopMeran (¢ppeon-13 unu R13);

CF,— rerpadropmeran (¢dppeon-14 unu R14).

B TeueHHe ANHTENLHOrO BpeMeHH pacuyeTHO-TEOPeTHYeCKHe HC-
CNeOBaHHSI TEPMOAHHAMHYECKHX CBOHCTB (PEQHOB IPOBOJHIH
[NaBHBEIM 06pa3oM HpH napaMeTpax COCTOSIHHS,” OXBaTHIBAIOUIHX
JIAIIb TPAZHIHOHHYIO 06JIaCTh HX NPUMEHEHHs, N03TOMY OoJibiLOe
pacrnpocTpaHeHHe NOJYYHJIH MOAeJbHble U 0000LIEeHHBE ypaBHEHHS
COCTOSIHHSl CO CPaBHHUTENbHO HeGOJIbIIUM KOJHYECTBOM 3SMIIHpHYe-
CKHX KOHCTaHT.

IlepBhle TepMoAHHAMHYecKHe TaGJHLbl OB PacCYHTAHBl IO
" ypaBHeHHI0 Durtty — Bpumxmena. KoHcTaHTh 3TOro ypaBHeHUS
nasi ¢peona-12 noayyunu bBabduurron, I'naku [3.41] B 1931 1., a
Aast ¢peona-11 — Bennunr, Makxapuecc [2.35] B 1940 r.

B ta6a. | npuBegeHn THUNB yPaBHEHH# cOCTOSIHHS ¢peonos. M3
taba. 1 BuaHo, yro ypasBHenue (0.1) cogepXuT Bcero nsith pery-
JupyeMbIX koHctaHT. Has ¢peonoB R11 u R12 nonaranu C=0 u,
CJe0BaTeNbHO, CTENEeHb YpaBHEHHS OTHOCHTEJNbHO @ NOHHMKAJIH 10
TpeThell, NpH 3TOM 06JacTb NPHMEHHMOCTH YypaBHeHHs Burru—
Bpunxmena orpanuuuBanace o=0,4. IIpeasoxeno o6obuieHHoe
ypaBHeHnHe coctosiHHsi Burtu — Bpumxkmena [0.23, 0.24], onuce-
Baioulee 06JacThb NOKPHUTHYECKHX NJIOTHOCTeH cO CpefHell morper-
HOCTBIO 0z=1—1,5%. 370 ypaBHeHHe MOXKeT GHTh PEKOMEHIOBA-
HO IJIsSl OLlEHKH TEPMHYECKHX CBOHCTB MaJ/OHCCJeN0BaHHHIX BelllecTB.

VpaBHenue cocrosinus (0.2) caoxxHee M NPUMEHHMO B CYyILecCT-
BEeHHO GOsbLIell o6jaacTH cocTosiHHE. [JOCTOHHCTBOM  ypaBHEHHS
Mapruna-Xay (1955 r.) sBasieTcsi TakXKe OTHOCHTEJNBHO NpocTas
MeTOAMKa OmpejeseHHs KO3 GhHIHEHTOB: BCe ABeHalnatbh Ko3ddu-
IIMEHTOB YDaBHEHHS MOXKHO BBIYHCJIHTH C MOMOLIbIO aHAJHTHYECKHX
COOTHOLIEHHUH, €CNH HW3BeCTHH KDHTHYECKHE NapaMeTphl, TeMIepa-
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typa DBof#ins, temmepatypHast 3aBHCHMOCTb JaBJEHHsI HaCBILIEHHOTO
napa H ojHa H30Xopa B XKuIKOI dase npu o=15. B 1959 mu
1967 rr. Jx. MapTuH ¢ COaBTOpPaMH YCOBEpIIEHCTBOBaJH Kak
ypaBHEHHE COCTOSIHUS, TAK M METOAMKY ONpeje/eHHs] ero Kosgpou-
uueHToB. [lepBoHaua/bHBIH BapHAaHT METOAUKH INPUMEHSNTH JAJs
MoJlydeHUsl ypaBHeHHs coctosiHusi ¢peona-10 [1.90] u ¢dpeona-12
[3.62], a pacuinpeHHoe ypaBHeHHe cocTosiHHsl (¢ 18 ko3dduunenra-
Mu) paspaboraHo ansl ppeona-14 [5.75].

YpaBuenue (0.3), comepkalee BOCEMb KOHCTAHT [Js (pPeoOHOB,
npuMeHsau peako. B [3.52], ony6aukoBanHoit B 1955 r., mosyyeHs!
kosddunnents ypaBuenusa (0.3) anas dpeona-12. B Gosee mosgHuX
paborax AJAs pacyera TepPMOJHHAMHYECKHX TabJaHI H jAHArpaMm
OOBIYHO HCIONB3YIOT YCJOXKHEHHble BAapHAHTBl 3TOTO YypaBHEHHS.
B ta6a. 1 npencraBiaeHb ABe MOAMGUKALWY ypaBHEHHS 3TOTO THNA
C OLWHHAANATbIO KOHCTaHTaMu. YpaBHeHHe (0.4) mpeanoxua Mop-
cu [0.51], a ypaBuenue (0.5) — Crapaunr [0.3, 0.17].

Kosdpopunnentst BBPM  6wiin onpeneneHsl B JAByX paboTtax:
[0.51] — nast ppeonoB R12, R13, R14 u [2.41]— nas ¢ppeona RI1I.
M3BecTHO Tak¥Ke HECKOJbKO BapuaHToB ypaBHeHHsi (0.4) mns dpe-
onoB R22, R23, RC318 u apyrux Beutects [0.2, 0.51]. Bo Bcex cuay-
yasx K03 dUIHeHTH HAaXOAUMy MO MallHHHOH MeTOAVKe amllpOKCH-
Malud 3KCINEePUMEHTANbHBIX p, U, T — HaHHBIX W NOJYyYeHHHIE ypaB-
Henuss BBPM HeomHOKpaTHO HMCNOJB30BaNH AJISI pacyera TepMOIH-
HaMHYecKUX TabJIHL U JHATPaMM.

YpaBHenue BBPC nepBonayanbHO ObLJIO IPOBEPEHO Ha Hemo-
JSPHBIX Taszax u uX cMmecsiX. OGBYHO €ro HCmoAb3yIOT B 06001IeH-
HOH QopMme, H3BeCTHOH NojJ Ha3BaHHeM ypaBHeHus CrapiauHra —
Xana (1972 r.). IlpeanoxeHHble 3THMH aBTOPaMH pacueTHbie ¢op-
MyJbl AJS1 ompeleseHHs koadopuuneHToB ypaBHeHHs (0.5) sBas-
I0TCSI HECJIOXKHBIMH (QYHKIHAMYU KPHUTHYECKHX IapaMeTpOB H alieHT-
puueckoro ¢akropa ITutnepa (Txp, owp, Pi). B Gonee obmem cay-
yae HeOOXOAHMO 3HATb Takxe [Js KaXKIOH NMapbl KOMIOHEHTOB
CMeCH TakK Ha3blBaeMyl0 KOHCTaHTy OHHApHOrO B3aHUMOJEMCTBHA

ije

O6o6wennoe ypaBHenne BBPC Ha ¢peonax u ux cmecsx mpo-
BepeHo, B uactHocTH, B [0.17]. Okasanoch, 4TO B OTJHYHE OT KOD-
pensuuu. CrapauHra — XaHa, rjae AJsi YHCTHIX KOMIIOHEHTOB IIpH-
uato K;;=0, Jyuiive pe3yabTaThl A4S MHOTHX (PPEOHOB MOJYdYaioT
npu K;;=0. B [0.17] moaronounsle napaMerps Ki; u K;; ompele-
JieHbl /s GOJbLIOf TPYNNbl YHCTHIX ()PEOHOB METaHOBOTO psifa H
HX cMeced.

Ilpyrue BapuaHThl ypaBHeHHs1 BBP, orinuamomuecs ot ypasHe-
wuii (0.3)—(0.5) ToabKO ¢opMOit TeMIepaTypHOH 3aBHCHMOCTH
npu @2 o3 U @ mpoaHaau3HpoBaHH B Auccepranun B. M. Koaecuu-
ka (1980 r.) u cratbsix Humuymu [0.52, 0.53]. MoguduiupoBaHHH
Humnymu Bapuant ypaBHeHus BBP comepxkur yxe natHagnartb
K09(GOHUIHEHTOB [JS HENOJSPHHIX BeEILeCTB M JONOJHHUTEJbHYIO
TeMNepaTypHyo GYHKIHIO Aas noaspHeix BemectB [0.53]. Caeayer
OXHAATb, YTO TOYHOCTb paspaboranHoro B [0.53] o606ueHHOrO
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ypasHenuss BBPH 6yzer Buime, a 067acThb NPHMEHHMOCTH IIHPE
no cpasHenuio ¢ BBPC.

YpasHenne Pom6yma (0.6) Tak xe, kak u ypaBHeHus (0.4)—
(0.5), comepKHT OJHHHAALATb PETYJHPYEMBIX KOHCTaHT, HO, CYAS
no tekcry [0.56, 0.57], >Tu KOHCTaHTH ONpelessiii <BPYUHYIO».
B [0.57] npuBenennl Koadduuuentsl ypaBHerus (0.6) s dpeoHos
R11, R12, R13 u R21. YpaBHeHHs peKOMEHIOBaHH K MPUMEHEHHIO
B ob6nacty t=0,5—2,0 1 ©=0—1,8, ogHako, paccydTaHHbLE aBTO-
paMu TepMoAHMHaMHueckKHe Tabaunbpl W auarpamMmMmul aas R11 [2.62],
R12 [3.70] u R13 [4.53] oXBaTHIBAIOT TOJbLKO COCTOSIHHS COCYILECT-
BYIOIIHX (a3 »KHAKOCTb —Ta3 H rasoByl0 (a3y NpH OTHOCHTEJBHO
HEBBICOKHX JaBJIEHHSX.

B 60-e roxnt §1. 3. Ka3saBUuHCKRI U ero yYyeHHKH pa3paboTanu
ypaBHeHus coctosinuss B ¢opMe (0.7) mas 6oJbiwiofl Tpymmbl Tex-
HMYECKH BaXKHBIX BeILECTB, B TOM YHcJe H AJs ¢peoHoB R12 [3.14,
3.31] u R13 [3.13, 4.13, 4.31]. U. W. Tlepeaswreiin [4.14] npumeHuI
GoJiee COBEDILEHHYIO METOIHMKY YHCJEHHO-TPaduyecKOro BhIAEJNEHHS
TaK Has3blBa€MbIX 3JIeMEHTapHHX 00beMHBIX (GYHKUHH ao, 0 U P
npu nocrpoeHun ypaBHenus (0.7) mas ¢peona R13. Bo Bcex ymo-
MSHYTHIX paboTax TeMmMmneparypHasi (QYHKIHS KPHBOJHHEHHO!H 4acTH
ypaBHeHHs uMesaa BuA Y= 1/12. I[lpencrasienHoe B [5.29] ypaBHe-
HHe cOCTOsIHHsI (ppeoHa R14 cymiecTBeHHO cJIOXKHee, TaK Kak B KpH-
BOJIHHEHHYI0 YaCTb ypaBHeHHs BKJOYeHa cyMMa (Bo:Pr+ Yo' Pr)
U T03TOMY, B INpPHHIIHIE, OHO IPUMEHHMO B GoJjee WIHPOKOWd 006Jia-
CTH COCTOsIHM, yeM ypaBHeHue tuna (0.7).

ITo mepe HakomJeHHs SKCHEePHMEHTAJbHBIX AaHHBIX, NOBHUIE-
HUS HX TOYHOCTH M pacCIIMpeHHs] H3y4eHHOH 006JacTH COCTOSHHH
17151 pacyeta TEPMOJHHAMHYECKHX CBOHCTB (PPEOHOB CTaJH HCIOJb-
30BaTh 0oJjiee CI0KHble YpaBHeHHs. TeXHHKY HaX0XAEeHHS KOHCTAHT
YPaBHEHH{ COCTOSIHHSI TaK:XKe HeNpephiBHO COBEPILIEHCTBOBAJH, a,
HayHHas ¢ 60-Xx romoB, AJS aNNPOKCHMAIMH 3KCIepPHMEHTaJbHBIX
JaHHBIX cTaJu mupoko npuMeHsAth DIIBM. K nacrosiuemy BpeMe- '
HH paspaboraHbl 3(¢eKTHBHbIE aJTOPHTMBL H IPOTPaMMbl, NO3BO-
JSIOIIHE YCMEWIHO pellaTh 3afayH CTATHCTHYECKOH 00paboTKu
GOJIbLUIMX MacCCHBOB OJHOPOJIHBIX M Pa3sHOPOAHHIX TepMOAMHaMHUe-
CKHX JaHHBIX C LEJbI0O MOCTPOEHHSI MHOTONAapaMeTPHYECKHX ypaB-
HeHHUH COCTOSHHA.

3a nocaenHHe ToAbl AJsi BceX (pPEOHOB METAHOBOTO psifa pas-
paboTaHsl ypaBHeHHsi cocTosiHHs B ¢opme (0.8), T. e. B dopme
NOJIMHOMHATIbHBIX Pa3JI0KEHHA MO CTeNeHsM IJOTHOCTH M TemIie-

parypsl:

r Si .

z=14+ 3 <Zbijl-cf) ol. (0.9)
i=1\j=0

DTH ypaBHEHHs] UMEIOT OTKDHITHII KOHEIl M B 3aBHCHMOCTH OT IHa-

NasoHa H3MeHEeHHs He3aBHCHMbIX NEepeMEHHBIX H TpeGyeMoi Tou-

HOCTH annpOKCHMALMH MOTYT COAEPKAaTb PA3JNYHOe KOJHYECTBO

SMIHPHYECKHX KOHCTAHT.



Hocrarouno mnoxpo6HOe H3JIOXKEHHE MPHMEHSIEMBIX METOLOB
CTaTHCTHYECKOH 06pabOTKH 3KCIEePHMEHTAJbHBIX NaHHBIX MO Tell-
JOQHU3NYECKHM CBOIiCTBaM ra3oB M xuAKocrell caesano B [0.1, 0.16,
0.21, 0.27 u ap.], a noayyennsie nasi dppeonos-11, 12, 13 u 14 sxkc-
NepHMeHTaIbHO-000CHOBAaHHBIe ypaBHeHHS cocrossHHs Buaa (0.8)
u (0.9) npusezenn B [0.18, 0.20, 0.24, 0.46, 2.18, 3.20, 4.16, 4.18,
5.4 u ap.] © 06CYKAAIOTCS B CAeAYIOIHUX IVIaBax. TaM e CAeJaHb
KpaTKHe KOMMEHTapHH K pa6oTaM, B KOTOPHIX AJsf paccMaTpuBae-
MHX (PEOHOB METaHOBOTO PSiia COCTaBJeHy YPaBHEHHS COCTOSHHS
HeTPAJUI[HOHHOH CTPYKTYPbl H C IIDHUMEHEHHEeM CIelH(pHYECKOH
TEeXHHKH MOHCKa K0a(duuueHToB. [ NOJHHOMHAJIBLHOrO ypaB-
nenust (0.9) mporpamma pacuera TepMOAMHaMUUYECKHX CBOMCTB MO-
*KeT GbITh clejiaHa BeCcbMa KOMITAKTHOH, NMOCKOJbKY B 3TOM CJyuyae
BO3MOXKHO OTPaHHYHTbCS HeGOJBIIHM HAaGOPOM  apHPMETHUECKHX
onepaTopoB

1

E E K“l)buw [, (0.10)
rae K;;j@ — HekoTOpHi KOMIJIEeKC, OOPa30BaHHBIH K3 HHIEKCOB
cymMmupoBaHnus i, j. Tak, nmpu g=1, 2,..., 6 3nauennst K;;® 6yayr

paBHHl coorBercTBenHo 1, 1/i, jfi, i, j, j(j—1)/i. Bo3MOXHH ApY-
rue 0603HAUYeHHs] W ApPYyTrHe HAGOPH «3JeMEeHTAapHEIX» ONepaTopoB
[0.2, 0.23, 0.27 u ap.]. CylecTBeHHEIM B JaHHOM cJyuae fBJseTCS
TO, YTO yIpollaeTrcs INporpaMMa pacyera TepMOAMHAMHYECKUX
CBOICTB H 3HAYHTEJbHO COKpalllaeTcsi BpeMsi cueTa.

KonkperHrie pacueTHbie GopMyan Aisi 17 TepMoAMHAMHYECKHX
BeJIHUMH (2, h, S, D, [, Cv, Cp, @, 8, 1, @, B, v, kas U Ap.), ONYTEH-
Hble C HCNOJb30BAHHEM HHTErpoAu¢epeHnHaNbHBIX COOTHOIIEHHH
TEPMOJMWHAMUKH H 3alNHCAHHBIE B ONEPATOPHOH (opMe, NPHUBENEHbI
B mepBOM ToMe 3Toro cmnpaBouHnka [0.2]. MIX MoxHO HafiTH Takke
B [0.23, 0.27 u gmp.]. HonoaHATesbHbBIE KOMMEHTapHH HYXKHBI, MO-
JKaJy#, TONbKO B CBSI3H C pacyeTaMH TepPMOJAMHAMHUYECKHX CBOHCTB
Ha KPUBO# HachllleHUsl (JHHUH KUNeHus W KoHAeHcauun) [0.27, 4.2].

Jna obGecrneyeHust H3BeCTHLIX YCJOBHH (ha30BOro nepexona M-
koctb —ras (T'=T", p’=p”, ®'=P”) pacuer TepMOAMHaMUye-
CKHX CBOMCTB Ha JIMHHH HACHIIIEHHS N0 eIMHOMY [Js rasa M XKHI-
KocTH ypaBHeHHIO cocTosiHHs (EYC) BHINMOJHAIOT ¢ HCNOJB30BaHH-
eM npaBmia Makcsesna:

'U”

;5.(%%)vd”=il—?(”"—“') =rIT. (0.11)

Ha NMepBOM 3Tane CYeTa HCKOMBIMH napaMerpaMu sBasiores {o’,
®”, ms}, KOTAa apryMeHToOM TalJHIbI CBOHCTB Ha JIHHHH Hacblle-
HHs sIBJIsieTCsl TeMmepartypa ts, unH {0/, ®”, 15}, KOTZa aprymeH-
TOM TaGJUIbl SIBJASETCS JAaBJIEHHE Iis. B NepBOM CJyyae HCKOMbIE
3HayeHusl MJIOTHOCTH COCYLIeCTBYIOIHX (a3 o’ H o” ompeieasior
B MTOTe pelleHHs] HeJHHEHHON CHCTEMH BTOPOro MOPsKa:
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I's;

o’ )i+ (o)1
fl((’), //)__ (s) 0)//+ 22 b (o) s] (o) =0’ \
t 0.12)

i=1 j=0

AT ©”
fz ((DI’ 0)//) — +22 (l-l—]) b ( ) ( )l 0
i=1j= )

a HCKOMOe 3HayeHHe faBJieHHS] HACLILEHHOTO Napa js BHYHCIAIOT
no ypasHeHuio cocrosinus (0.9), a umenHo,

m = s l-]-EZb (") | (0.13)

i=1 ]-_—0

Ecau ke aprymMeHTOM TaGJHIBI sBJsieTCS AaBJeHHE s, TO HCKO-
Mble 3HayeHHsl {0’, ©”, Ts} ONpemeJsIOT B HTOTe PELIEHHs HeJH-
HEHHON CHCTEMBI TPeThero Nopsiaka:

B (0, o, 5) = 7, — -2 1+2.Zbi () | = 0;

i=l1 ]=0

fo(o'y @7 t)) =7 — wﬂts 14 Zzb (@) g | = 0;

i=1 j=

’ ” 1 "N (o")
f3((o7 w7ts)=1n—+22(l+ ) bz] (©7) ( ) = 0.

TJ
i=1j=0 s

(0.14)

OTBJekasicb OT MaTeMaTHUECKHX AacNeKTOB pelleHHs HeJHHel-
Hbix cucrem (0.12) u (0.14), nogyepkHeM JHIIb TO, 4TO B CXeMe
pacuetoB Mo EYC aBTOHOMHOE ypaBHeHHe KDPUBOH YNPYTOCTH 5is(Ts)
tTpebyercst TOJBKO HJS MOJy4YyeHUs PasyMHOTO HayaJbHOrO NpuHOJIH-
JKEHHS U K €r0 TOYHOCTH MOXKHO He NPeIDbSBJSATb BBICOKHX .Tpe6o-
BaHuil. OQHAaKO NMpH pacueTrax IO CHCTEME JOKAJbHEIX YypaBHEeHHH
COCTOSIHHSI TpPeOOBaHHS K TOYHOCTH aBTOHOMHOH 3aBHCHMOCTH
nis(Ts) 3HAUMTENBHO BO3pPACTAlOT H IO3TOMY MNPHXOAHTCS INpenBa-
PUTEJBHO KOHTPOJHPOBaTh (06ecrneyuBaTb) He TOJbKO NPABUJbHBIM
Xon (YHKIHH, HO H ee NMPOHM3BOAHBIX dms/dts, d*ns/dvs [0.16, 4.2].
Kpome TOro, mpH peuleHHH MHOTHX NPaKTHYECKH BaXKHBIX 3ajgay
TpebyeTcsi 3HATh TeMIepaTypHble 3aBHCHMOCTH OPTOOapHYECKUX
MJIOTHOCTEH JKHAKOCTH H rasa o’ (ts) U o”(ts). Ilostomy smech
paccMarpuBaloTcsi HanboJsiee pacnpocTpaHeHHble YpaBHEHHS, INpH-
MeHsieMble JJIs1 PEOHOB.

B pa6orax, OpHeHTHPOBAaHHBIX Ha XOJOAUJIBHYIO TeXHHKY, AJS
onpenejeHuss TEePMOAMHAMHYECKHX CBOMCTB HAaCHILIEHHOH KHIKO-
CTH OGBLIYHO HCIHOJB3YIOT TEPMHUYECKOE YypaBHeHHe COCTOSIHHS ra-
30BOi#t (aswl (Tabs. 1), ypaBHeHne Kianefipona — Knaysuyca

r=T (dp,/dT) (v — ') (0.15)
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M SMIMpHYeCKHe (OPMYJbl AJS TEMIEPATyPHbIX 3aBUCHMOCTEN
JlaBJI€HHs1 HACHIUIEHHOTO NMapa H OpToGapuyecKoil MJIOTHOCTH KHI-
KOCTH.

B GoapmuHcTBe paboT IKCNepHMeHTaJbHble HaHHBIE O [aBJje-
HMH HacHILEHHOrO Napa ()pPeoHOB aMMPOKCHMUPOBAJH yDPaBHEHHUS-
MH BHJA

Inmy = A B/t 4cln< 4 D<*; (0.16)
In Ty = '}' zajtj 4 ani1 In .. (017)
© A

O6nyno £=3—6 [0.20, 0.57], a n=2—4 [0.18, 1.90, 2.36, 3.62, 5.15,
5.77 u np.l, Ho mas ¢peona-11, nanpumep, B [2.41] NPUHATO Any1=
=0, u B npaByo yactb ypaBHeHHus (0.17) BKJIOYEHO HONOJHHTENb-
Hoe cJjaraemoe ¢ JpoOHOH creneHblo. Bosee cioxuble ypaBHeHHs
7s(ts) MpensoxkeHH Takke aJs ¢peonos-12, 13 u 14 [0.46, 4.47,
5.10 u gp.]. B mocienHue ropbl /s ONHCAHHS KPHBHIX YNPYTOCTH
XJlaJareHToB CTaJy IPHMEHSTb YypaBHeHHe, NpelJoxeHHoe Barwme-
pom B 1973 r.

tlnw, = B, (1—=) 4 B, (1 —1)'5 + By (1 —1)>5 -+
+ B, (1—=)* 4 B, (1 —<)". (0.18)

B yacrtHocTH, 145 ¢peona-22 [0.16] x=4, a y=4,5, agaa ¢pe-
oHa-14 [5.70] x=3, a y=6, npuueM B;=0. J[I1s Apyrux BellecTB
NoKa3aTeJy X ¥ y MOTYT OHITh JPYIMMH, HO Bcerga y>x. YpaBHe-
uue (0.18) kaxercs He oYeHb YHOOHBIM, TaK KaK COLEPKHT APOO-
Hble NMOKa3aTes]H CTelleHH, HO OHO HMeEEeT OJHO BaXKHO€ JOCTOHHCT-
BO — NMPaBUJIbHO IlepeflaeT CHHIYJASPHOCTb KPHBOH YNPYrocTH B
KPHUTHYECKOH TOUKe.

B pa6orax WM. Y. ITepenbmteitna u E. B. ITapymuna [0.22, 0.23,
0.24] nafizeHbl JJis1 HECKOJIbKHX JeCATKOB BeLIECTB KOHCTAHTHI cle-
LyIoulero ypaBHeHHs] KPUBOH YIPYrocTH

Inmg=Rilnt4+ (Ri—4 4 p.) - ¥ (7), (0.19)

rme ¢(x)=2C=D 1 S(x)—531n+;
T

S(x)=(—1[0,2(=+ 1)* +0,5];
Rl == (d In Ws/dt):=l-

Oco6ennoctbio ypaBHeHus (0.19) saBasercsa To, 4TO OHO Hpa-
BUJBHO B KOJIMUECTBEHHOM H KAaueCTBEHHOM OTHOLIEHHMSX NepegaeT
Xapakrep BTODOH MPOH3BOAHOH OT TPOHHOH MO KPUTHYECKOH TOYKH,
1 TIPH 3TOM COIEPXKHT BCero JABe KOHCTaHTHl Ri u py, UMeomue on-
pefeseHHbI HU3HUECKHHA CMBICT.

B stHx Xke pa6orax JJs pacyera OPTOGapHyecKoil NJIOTHOCTH
KHAKOCTH PEKOMeHayeTcs ypaBHeHue Buia
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Ine =a,(1—<)3+a, - S(x). (0.20)

Caenyer ormeTutb, uto ypaBHeHus (0.20) u (0.19) BHyTpeHHe
COTJIaCOBAHBI MeKY CO6OM.

Pekomenayemble aBropamu ypasHenuit [0.22, 0.23, 0.24] snaue-

Hust kpurepuss Pumens (Ri), xpuTHueckHX napameTrpoB u Gespas-

MepHBIX NapaMeTpoB Pu, @1, @y ypaBHeHuir (0.19) u (0.20) aas
¢peonos R10, R11, R12, R13 u R14 npuBenens B Taba. 2.

TaG6aunma 2
3navenus napamerpos ypasuenuii (0.19), (0.20), (0.32a), (0.326)

¢peonon
dpeon
Hos E

ypa?;::gﬂﬁ TMapamerp naﬁz;gg:‘x RI0 Rl RI12 RI3 RI4
— Tup K |556,36| 471,15 | 385,15 | 301,90 | 227,50
D MOa | 4,493 4,370 | 4,110 | 3,868 | 3,745
©19) | Ri —  le.6170| 6.5074 | ,5741 | 6,5553 | 6,579
P, — 0 |—0.0617 |—010913 | —0,1198|—0.1005

0200 | @ —  |1.5366] 1.4617 | 1,4388 | 1,4247 | 1,4380
a — 0’3068 02492 | 0.2338 | 0.2255 | 0.2240

nKPos| Mac |17,92 17,00 | 1594 | 1480 | 13,9

(0.322) 13 kP 100 | Bry(u-K) | 1,55 | 1,54 144 | 1,24 | 113

D, — 1,189 1,292 1,423 1,62 1,780

Nxp- 108 IMa-c 47,37 42,90 40,01 37,14 34,97
4

Py — 1,8 —1,8 | —1,8 | —1,8 | —1,8
I’ (—q+) — —1,66| —1,66 | —1,66| —1,66 | —1.66
(0326) | Py’ — 40,02 +0,02 | 40,02 | 40,02 | 40,02
Awp-103 | Br/(m-K) | 2.787| 3,059 | 2,98 2,83 2,64

2% , — 0 0 0 0 0
9/ (—91) - —1,23| —1,30 | —1.37 | —1.,49 | —1,59
P — 0,53 | 0,60 0,69 0,83 0,93

st ANNIPDOKCHMAIUU 3KCIEPHMEHTAJJbHBIX MaHHBIX O IIJIOTHO-
CTH HACHILIICHHON XHUJIKOCTH NPUMEHAJNU YpaBHEHUA BHAA

o' =14 Jd; (1= (0.21)

j=1
o =14+A(1—7)+B(l—)B3+C(1—1)24D(1—1)2 (0.22)

Hast ¢peonos R11, R12, R13 u R14 KkosbodunueHTH YypaBHeHHs
(0.21) mnoayuenst B {0.46, 0.48, 0.57, 2.41, 5.29], ko3pHUHEHTH
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ypaBHenust (0.22) — B [0.20, 3.62, 4.36, 5.15]. 3aMeTumM, uTO OGHIYHO
m=3—4, a [=3, HO B pa60Te [0.46] ans ¢dpeonoB R12 u R13 npu-
HATH m=>5, a [=4.

Yro ke KacaeTcss TEPMOJHHAMHYECKHX (YHKIHUH B HAEAJbHO-
ra3oBOM COCTOSIHHH, TO B OOJbLIMHCTBE coapemenﬂux pabot nJs
(peoHoB MeTaHOBOTO POAA OPHEHTHPYIOTCS Ha Cp° maHuble Bapo
{0.42] m annmpOKCHMHPYIOT HX MOJHHOMHAJbHBIMH ypPaBHEHHAMH
pPasauyHOro BHJA, KOTOPEe BOOOLIE roBOPS, ABJSIOTCS YaCTHBIMH
3anucsIMH 0606IIEHHOr0 NOJIHHOMA

¢,”/R= S‘a ‘D’—l—ZB]t i (0.23)
j=l1
rae n=>5—6 mpu a;=0 [0. 27] an6o m=3—6 npu B;=0 [0.20], qu-
60 m=1—3 u n=1—-31[0.16, 5.29 u np.].
Pacuernrie ¢opMyaBl AJs SHTAJIBIHH M SHTPONHH B HIEalbHO-
rasoBOM COCTOSIHHM NpHBefeHbl B [0.27] u uMeloT BuJ

0 < a; N m p
T =j=0 j'-lil 'c/-—z ]: _’-I-—'(Blln“‘l'hTo/RTo-l—Al)-]—

+ AR/RT, (0.24)

SR = Z—" 2 i 4 (@ lnc+sH/R +4,),  (0.25)

j=1 ]—1

rIe ﬁro H S%, — 9HTAJbNHUs M SHTPONHE mnpu Temneparype To;
50 — TEMJOoTa cyénumaunn kpucraana npu 0 K;

ASE

< < b “1

A1=2 _2 A,=NL_¥Vy <L
— A.l i

= j—1 1+1 ]_11 -

3aMeTHM, 4YTO OpHTMHAJbHblE TaOJHIBLI TEPMOAHHAMHYECKHX
CBOMCTB B HIeasbHO-Ta30BOM COCTOSIHMH ¢peonos-10, 11, 12, 13 u
14 ony6aukoBaHBEl BO MHOruMX paboTax, IpHYEeM B IOAaBJSIOLIEM
OOJIbILIHHCTBE C/IyYyaeB pacyeThl BBHINOJHSJIH B NMPHOJHXKEHHH K MO-
ey KeCTKHi poTratop — rapMoHuueckuii ocuuansirop (JKPIO),
HO IO OTJIHYAIOIIHMCS CNEKTPOCKOIHYECKHM [aHHBIM H (yHIaMeH-
TanbHbiM moctosiuHbiM [0.28, 0.29, 0.43, 0.45, 1.88, 2.31, 2.44 u np.].
onpo6ubiii aHanuTHueckuil 0630p pa60T, OIIy6JIHKOBaHHI>IX i)
1978 r., cieaad B [0.29]. Tam :xe npusemennl tabauus c5, (H$—
Hy), sr® u @70 past R10, R11, R12, R13 u R14 B unrepBane 7=
~=100—6000 K ¥ uHTeprno/siiiOHHble ypaBHeHHs QyHKUHH 'n66ca

3
D =olnx+ 3 ¢;x/, (0.26)

=2

rae x=T-10-% 500<T <6000 K.
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B Hacrosimem cnpaBouyHHKe Tak ke, Kak U B [029], 3naueHus
dyHIaMeHTaJbHbIX (PU3HYECKHX KOHCTAHT M aToMHbXx Macc C, F u
Cl npunsitel no xzauHbiM [0.31, 0.41]. Briunciennbie Mo 3THM AaH-
HBIM 3HaYeHHs MOJIeKYJSAPHOH Macchl M ra3oBOf NOCTOSAHHOH (pe:
onoB-10, 11, 12, 13 u 14 npuBenenn B Ta6s. 3. Tam ke ykazanhl
3HAaYeHHs [APYTrHX XapaKTepHBIX NMapaMeTpoB paccMaTpuBaeMoil
rpynnsl BeuiecTB. YacTb BeJHYHH He CBsI3aHa HENOCPeACTBEHHO ¢
PEKOMEHAYeMOi CHCTEeMOH ypaBHEHHUH M fABJAAETCS NPOAYKTOM KpH-
THYECKOTO aHaju3a o6CyxkAaeMblX B CJENyIOIHX pasjesnax KHHTH
JIUTEPaTypHBIX AaHHBIX. B mepBylo ouepelb 9TO OTHOCHTCS K Hapa-
MeTpaM TPOHHOH M KPUTHYECKOH TOUYeK.

JlutepatypHble AaHHbBle O [HIOJBHBIX MOMeHTaxX (TOpXJOp3a-
MelleHHHX YIJeBOJOpoLOB 3HauutesbHo orauyarores [0.19]. TToato-
My BHIGpaHHBIE HAMH 3HaueHHS pp Qpeonos-11, 12 u 13 ABasIOTCA
opueHTHpoBouHbiMu. [lapamerpsl AH %, u ©Op KpHCTalla OLEHEHHI
Toabko 4151 R10 u R14 {0.50].

TepmonnHamuyeckue cBoOficTBA KOHJIEHCHPOBAHHOH (as3wl dpe-
oHoB R10 u R14 npu teMneparypax HH:Ke TPOHHOIl TOYKH H3ydaJiH
B HECKOJbKHX (u3nuueckux Jabopatopusix. TepMoJuHamMHYecKHe
pe3yJabTaThl 3THX HccJefoBaHMil oOcyxkpalorcsi B paspenax 1.1
u 5.1.

3a nocjenHHe TOAbI MOJYYeHH p, v, I — AaHHBIE AJ1S1 HECKOJb-
KHX (pPEOHOB METAaHOBOrO psila IpPH CBEPXBBICOKHX [ aBJEHHSX:
ans R10, R11, R12, R22 u apyrux B xkunkoii ¢ase npu naBjeHUH
a0 160—340 MIla [1.42, 1.70, 2.67, 3.56] u a1 R13 B rasosoit ¢a-
3e npu pasjennu 200—800 MITa [0.34, 4.22]. B o630pHBIX pasne-
Jlax CIpaBOYHHKA K 3THM paboTaM Tak:Ke JaHbl KpaTKHe KOMMeH-
Tapud. 31ech OTMETHM, YTO M JJIS IVIOTHOH KHIKOCTH H AJS IIOT-
HOTO rasa aBTOPH IKCIEepHUMEeHTANbHEX pabor [3.56 u 4.22] ucnos-
30BaJH ypaBHeHHue Taiita

v,V =1—Cln[(B+ p)/(B + py)]: (0.27)

TAe vo— yAeJAbHHIH 00beM TIIpH AaBJeHHH p, (Ha TOH Ke H30Tep-
me): B u C— rabauyHO-3alaHHble ¥ M0-PasHOMY 3aBHCSLLHE OT
TeMIeparyphbl K03 ¢GHIHEHTHL.

JlaBHO 3aMeueHO, YTO NIPOCThle MOAEJbHble YPaBHEHHS COCTOS-
HHsl XOPOIUO ONHCHIBAIOT KakK rasoBYylO, TaK H XKHAKYIO ¢asy Be-
niectsa JUOG0 NMPH HEBBICOKHX AaBJEHHAX, MO0 NpPH OYeHb BHICO-
Kux. PesyabraTel a5 QpeoHOB MOATBEPAKAAIOT 3TO MPABUJO: NpPH-
Mep IJISl BBICOKHX HaBJeHHil — ypaBHenue Tafita [3.56, 4.22], a nas
HEBBICOKHX JaBJeHHil — ypaBHeHne Penanxa — Ksonra [0.3, 0.47].
TloHsiTHO, YTO MPHUroAHOE AJS TOYHHIX PacyeToB B IUMPOKOH o6Ja-
ctu cocrosnuit EYC 6Gyner, oueBHIHO, MHOTOKOHCTAHTHHIM, IpHUYEM
KOHCTaHT OyAer OoJibllle B YpaBHEHHH NPOCTOH CTPYKTypH. J[las
yMEHbIIEHHS YHCJa «paboTalOIHX» KOHCTAHT MOXKHO HJH BHEADSThb
B cocraB EYC MoznenbHble ypaBHeHusi (HanpuMep, ypaBHeHue Kap-
naxaHa — CrapJiiHra aJs TBepAocdepHOoro ¢Jouna), HiH CTPOUTD
CHCTEMY OTAEJNbHBIX [IJIs KHIKOCTH H rasa ypaBHeHHH, coraaco-
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BaHHBIX Ha OMNpeJesNeHHOH JHHHH Nepexofa B OQHO(a3HOH obmactu
U Ha KPHUBOH HacCHILIEHHS.

B kauyectBe JHHMH Nepexoda B oAHO¢asHof obsactu A. B.
Kaenxuit [0.16] npuusis KPUTHYECKYIO H30XOPY H MPEAJOKUI CO-
craBHoe EYC, xoTopoe HasBaHO MM CHCTEMO B3aHMOCOIJIAaCOBaH-
HbIX YpaBHeHHil cOCTOSIHHS. [lssi 30HBI HOKPHTHYECKHX MJOTHOCTEH
(0<0wp) YpaBHeHHE HMEeT BHJ

So m s
1\ .
p=3 aoj-l—TZaij(l——T) (1— o). (0.28)
j=0 i=1 \

J1s 30HBl CBePXKDHTHYECKHX MJIOTHOCTEH (Q>Qxp), KOTOpas yc-
JIOBHO Ha3BaHa 30HOH XKHAKOCTH, YpaBHEHHE COCTOAHHUA 3alHucChIBa-
eTcsl B popme

r Si

‘ T, \! .
p=ps+T Y Zaij(l "‘"f) (1 —w)’;‘
=170 (0.29)

T;="Ty +2Ai (1 — o),
i=3 )

ITo ykaszaHHO# Meronuke OBIIH MOJYyYeHb YPaBHEHHS COCTOSTHHS
aas ¢peono-22, 115, 218, C318, a rakxke R290 u R717.

Jo cux mop peup ma o6 aHaJUTHUECKHX YpPaBHEHHSIX COCTOS-
HHSl, KOTODble, KaK H3BECTHO, IPUMEHHMBI TOJBKO B peryJspHOi
006J1aCTH TepMOJHHAMHYECKHX COCTOSIHHI. B OKpecTHOCTH KpHTHYe-
CKOIl TOYKH HeOOXOZHUMO NMPHUMEHSITh yPaBHEHHsS HeaHaJHTHYeCKOTO
THIMA, KOTOPHE YYHUTHIBAIOT CHHIYJSIPHOCTb TEPMOAHHAMHUECKHX
GYyHKIHA H KHHETHYeCKHX Ko3d¢hduuueHToB. PacueTHble coOTHOLIE-
HHSl HCNOJMb3yeMOH [Js ONMHCAHHMS KPHUTHYECKHX aHOMaJHi Macu-
tTa6HOfl TeOpHH (paBHOBecHO# M AMHAMHYECKOH) NpHBEIEeHH H NOJA-
pobHo o6c¢cyxpaorcs B [0.4].

Ananutnyeckue MeTOAbl COCTaBJIeHHs] TaGJHI BSISKOCTH H Tel-
JIONPOBOMHOCTH KHUJKHX M ra3000pa3HbiX (peoHOB MOJYYHJIH pas-
BHTHe JHulIb B nocsaenHue ropbl. Jlo cepexuHnl 60-X rogos cocra-
BUTeNH Tabaun pacrnosarajy ¢pakTHYECKH JHIIb IKCIEePUMeHTaJlb-
HO#l HH(popManHeil O TeMImepaTypHBIX 3aBHCHMOCTSIX BS3KOCTH H
TENJONPOBOLHOCTH HEKOTOPHIX Tra3o00pa3HbIX (peoHoB INpH arT-
MocdepHOM daBJeHHH (N7, Ar) ¥ XHAKHX (PEOHOB MpPH AaBJeHHH
HachlIIeHHs. (Mx, Mx). Ho 3a mocjenHHe rofibl B HeCKOJbKHX Jaabo-
partopusix, raaBHbiM o6pasom B CCCP, BhINMONHEeHH KpyNmHOMAacLI-
TabHble KCIIEPHMEHTAaJIbHbie HCCAeIOBaHHS 3aBHCUMOCTH BSI3KOCTH
H TENJONPOBOJHOCTH MHOTHX (PpPEOHOB B ra3oBOH W XKUAKOHK (asax
OT JaBJIeHHS B WIHPOKOM HHTepBaJe TeMNepaTyp NpH JaBJeHHH IO
50—60 MIla. Kpome Toro, craju LIHPOKO MPHMEHATb MallHHHBIE
MeTOAk 0O6pabOTKH SKCMEePHUMEHTAJbHBIX NAaHHBIX O MEePEeHOCHBIX
CBOHCTBax BeulecTB. Bce 310 €034as0 HOBHIE YCJOBHS AJA paspa-
‘00TKM CIIPAaBOYHHIX NAHHBIX M OHH, KOHEYHO, HOJKHH OHITb H IOJ-
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Hee, H TOyHee cyulecTBoBaBmHx panee [0.6, 0.7, 0.30, 0.38—0.40,
0.54, 0.58, 2.1].

Ilns onucaHysl TeMIepaTypHBIX 3aBHCHMOCTeH BSI3KOCTH H Tell-
JIOTIPOBOJHOCTH HHAMBHAYaJbHHIX (PEOHOB MpH aTMOChepHOM
JlaBJIeHUH HepeIKO NPHMEHSIOT ypaBHEHHs

1
= Sa, (0.30)
Jj=0

AM=aro0+a1T, (0.31)

rae A BeipaxeHo B Br/(m-K), T —B K.

O6o61neHHble ypaBHeHHsl (JJs1 rpynn (peoHOB) IpelJOXKEeHbl B
[0.9, 1.18, 1.25, 4.15, 4.28, 5.11, 5.32]. Hekoropsie u3 HHMX HpHBe-
Zennl B [0.2).

U. WU. Tlepeabwreiin, E. Bb. INapymun {0.14, 1.25] ycraHoBuxH,
4TO TeMIepaTypHble 3aBUCHMOCTH 1] U A NMpH aTMOC(epHOM JaaBJe-
HHH M Ha KPHBOM HAacHIleHHs (A5 Mapa W XHUAKOCTH) XOPOLIO Ie-
pelnarmTcs COOTBETCTBEHHO YPAaBHEHHSIMHU:

InJ7 = InJ% + D,0 (z); (0.32a)

In J* = 1nJyp 4+ ps°0 (v) + @1 [B (7)]'53, (0.326)
rae J o6o3Hauaer 1 uau A,

8(x) = 1m+%(‘:‘)2("—}‘_1m) : [1_%(‘:‘)‘}

Kak nokasaHo B mocJaeAylOIIHX pasienax, ypaBHenus (0.32a)
u (0.326) nmpu 3HaYeHHSX BXOAALINX B HHUX MapaMeTpoB, IpHBe-
JeHHBIX B Tal0J. 2, ONHCHIBAIOT ONBITHbIE TaHHble O BS3KOCTH H TEN-
JgonposonHocTH ¢peoroB R10,R11, R12, R13 u R14 npu atmocdep-
HOM [ aBJIeHHH H Ha JIMHHH HAaCbILIEHHS NPAaKTHYECKH C TOYHOCTBHIO
skcnepuMenTa. B pa6orax [0.22, 0.23, 1.25] wu3noxkeHH cmocoObt
OLleHKH 3HaueHH#l napamerpoB ypasHenuit (0.32a) u (0.326) npm
OTrpaHHYEHHOH SKCIePHMEHTaJbHOH HMHGODMAalNM HJIH NPH ee NOJ-
HOM OTCYTCTBHH, 4YTO IIO3BOJISIET HCIOJb30BAaTh yKa3aHHble ypaBHe-
HHUSl 0JS1 TPOTHO3HPOBAHHA CBOHCTB (PpPeoHOB.

Xopowo H3BECTHO, YTO B HEKOTOPO# 00/1aCTH COCTOSIHHS CXKa-
TBIX H CXKHKEHHBIX Ta30B 3aBHCHMOCTb H3GHLITOYHOI BS3KOCTH An=
= (Np,r —"Nr) 4 H3OHLITOYHOI TENMJONPOBOAHOCTH AA= (Ap, 7 — Ar)
MOXKeT GbITh ONHCaHA MPOCTHIMH (QYHKUHSMH OT m1oTHOCTH. Iloaro-
My NIpH 006pabGOTKe 3KCNEepHMEHTaJbHBIX HaHHHX M AJ8 pacyera
TabJHIl YaCTO HUCNOJb3YIOT YpaBHEHHS

1=yt Rbo, 1 - 0 (0.33)
A=Ar+ 3bs, i @, (0.34)

i=1
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rne my=4—8, my=4. Koapdununents ypaBHenuir (0.33) u (0.34)
1Js ¢peoHos-11, 12, 13 u 14 onpenensinu HEOJHOKPATHO B Pa3HBIX
HHTEPBAaJaX IJOTHOCTEH H N0 pas3HHM ONHTHHM AaHHbIM [0.9, 1.15,
1.18, 2.24, 3.3, 5.11, 5.31].

A. B. Kpoubepr, B. 3. T'ennep [0.12, 1.18] na ocHoBaHuH obpa-
GOTKH OMNBITHHIX HaHHBIX Ajs ¢peonos-10, 11, 12, 13 u 14 B obua-
CTH 3Ha4yeHHIl NpUBENEHHON NJOTHOCTH << 1,9—2,0 onpexennnn
K03 pHIHEeHTH 060611eHHOTO yPaBHeHHs

9 .
N="N¢ + 7]0,7 2: b"), i(’)l7 (035)
i=1
rae 1oz —BAskocTh NpH T'=0,7-Typ u p=0,7-pxp. Uucnosre 3Ha-

yeHus: K09(QPHULUHEHTOB by, ; MPHBeAEeHH B TabJ. 4, a NpPHHATHIE 3HA-
YeHHS 7)o, — B COOTBETCTBYIOLIMX pa3jesiaX CIPaBOYHHKA.

Tabauuna 4

Koadduuuentnl 06061meHHnx ypasuenuit (0.35) u (0.36)

i by, 108 & +10¢ By, 100
0 — 2723,42 3,44117
1 200,223 8477,06 441,516
2 421,012 —9540,17 —2093, 46
3 280, 868 16086,7 5538,45
4 —293,491 —23553, 8 —8368,65
5 152,639 18661,3 7974,34
6 —259,512 6963, 18 —4817,59
7 220,875 550,568 1768, 85
8 —47,8501 295,573 —356,978
9 —1,42002 —56,5731 30,2044

[To ONBITHBIM JaHHBIM O BSI3KOCTH KHIKHX ()PEOHOB NpPH MJIOT-
HOCTH ©==1,9—2,0 aBTOpH paccMaTpuBaeMoii pabOTHl NOCTPOUJIH
06001L1eHHOe ypaBHeHHe BHIa

T= é a, (F) = é Ba, ¢ (1), (0.36).
i=0 i=0

rae n*=n/mo;. OGmue aas ¢peonos-10, 11, 12, 13, 14 xoadpduuu-
enThl ypaBHeHHs (0.36) npuBemeHsl B Taba. 4. I'pannua pasgena
30H jedictBHs ypaBHenuit (0.35) u (0.36) caoxuas: usorepMa tv=
=0,8 B oxHoda3HON o6GaacTH (KuAKasA (pasa) W JHHHS KUNsLIeH -
KHUAKOCTH npH 1<<0,8.

Canenyer 3aMeTutb, 4YT0 mo ypaBHeHHIO (0.36) H30JHHHH BSI3KO-
CTH XHMAKOCTH B p, T-mepeMeHHBIX — NpsiMble JHHHH. B JeiicTBH-
TEJbHOCTH, N0 Mepe NMPHOJHKEHHS K KPHTHUECKOH TOuKe H30JHHHH
RA3KOCTH B p, T-mHarpaMMe HauHHAIOT 3aMeTHO HCKPHBJSThbCS, a B
06J1aCTH NeperpeToro mapa Jaxe HMEIOT MakcHMyM. B cBasn ¢
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TUM B 0OoJee obuieM ciaydyae ypaBHeHue T'=f (v, p) NONXKHO OHITH
6oJsiee CJOKHBIM, 8 HIMEHHO:

I
Ih4s
4=

|l
. oan’ i p'in, (0.37)
Lae napamerp p — aubo p, au6o (p— ps) [0.35].

Taxkum o6GpasoM, ypaBHenus F (v, p, T)=0, cBa3bBaooulie He-
DOCPEACTBEHHO H3MepsieMble B OIBbIT€ BeJHYHHBI, OyAYT, MO HeoO-
XOJHMOCTH, MHOTOKOHCTAHTHBIMH, €CJH peub HIET O IIHPOKOi 06-
JJacTH OJHO(A3HBIX COCTOSIHUH XHUJAKOCTb — raid. B 3Toll cutryanuu
npennoyYTHTE bHee YpaBHEHHsS BHAA

N =7, exp [Zml Zn] a, l.].m"/ti]. (0.38)
i=1j=0

OTH ypaBHeHHs SBJSIOTCS BeCbMa KOMMAKTHBIMH, NPUMEHHMBI
BO Bceil 06/1aCTH 0JHO(a3HOTO COCTOSIHHUS, BOCIIPOHU3BOAAT paccJjioe-
HUE H30TepM H3OBITOYHOH BS3KOCTH IIPH yMEpPEHHbIX 3HAaYeHHSX
maotHoctH, tae (0An/0T),>0, a Takke NMPH BBICOKHX 3HAYEHMSIX
nmaotHocTH, rae (0An/0T),<0, u npu HagJdeKamux YCJIOBHAX MO-
MyCKAIOT yBePEHHYIO 3KCTPANOJSIHI0 33 mpefeabl o>2,5—3,0 [0.2;
4.2; 5.31].

IOns pacuera Tabauun BSI3KOCTH ()PEOHOB MPU NOBBIIIEHHBIX
IaBJeHUsAX B Hacrosilledl paGoTe npuMeHeHH ypaBHeHHsi (0.35) wm
(0.36).

CorJyacHO QuHaMHYecKOH MacIiTaGHON TeopHH ypaBHeHHe Tell-
JIONIPOBOJHOCTH IIJIOTHOTO (DJIIOHJA MMeeT BH],

=2 (T) + Ahper (p; T) + Ay, (0, T), (0.39)

rae Ao=~Ar, Alper — peryaspHas yactb H3OLITOYHOH TEMJONPOBOJ-
HOCTH, HE 3aBHcsAllasg OT O6/M30CTH K KPHTHYECKOH TOUKe, a Alsc —
ocob6as yacTb U3OBITOYHOH TEMJONPOBOAHOCTH, CyLleCTBEHHAs JHIIb
B OKPeCTHOCTH KDHTHYECKOH TOYKH, MpHYEM

Ak, = ¢, AW F(AT*, Ap*) ~ [To (c, —c,)/1] X F(AT#, Ap*). (0.40)

Brece AT*=|t—1|; A¢*=|o—1|; F(AT*, Ao*) — HekoTOpas
TNOJIOXKHUTE/IbHAST (YHKIHS apryMeHTOB, XapaKTepH3YIOUIUX yaaJe-
HHE OT KPUTHYECKOH TOYKH. TakuM 06pa3oM, B OKPECTHOCTH KpH-
THYECKOH TOYKH BO3HHKAaeT (B IIOJIHOM COOTBETCTBHH C pe3yJbTaTa-
MH ClenuaJbHbIX H3MEepeHHi) CHJIbHOe yBeJudeHHe AL — Tak Hasbl-
RaeMasi KpUTHYECKasi aHOMaJHs TemaonposogHoctH. [lo onenke
3eHrepca, 06sacTh KPUTHYECKOH aHOMAJHH TEIJIONPOBOJHOCTH M0O-
CTaTOYHO HMIMPOKA M OXBaThiBaeT uHTepBasd AT*=0,2 npu g=gup H
nHTepBan Ag*=0,7 npu T = Txp.

DkcrnepuMeHTa bHO 060OCHOBaHHBIe cHCTeMbl ypaBHenuit (0.39)
noctpoensl AJs Heckosnbkux Bemects (Hq0, CO,, CHy, Ar, R115).
Jlasi peryasipHOii M CK3MJHHrOBO# cocTaBasoWuX A ¢peona-115 B
pa6ore A. K. Boiitenko [3.3] npuHATH CJA€AyIOLIHE 3aBHCHMOCTH:
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4
Ahper = 3 byl (0.412)
i=1

w¥

Ak = A (AT#)=%* . exp [-_ (ﬁi‘)z/B (1)], (0.416)

rie 0¥ =1—3¢; (v—1Y; B (x)=Za;.

B ra6aunax tensonpoBogHocTH R12, cocraBieHHbix Batconom
[3.80], tax:xke yureHa KpUTHYecKasi aHOMaJiHsi TEIJONPOBOLHOCTH,
HO OLeHeHa IO NpHOJHXKeHHOH ¢opmyne, BhTekaroueid u3 (0.40),
MI03TOMY 3Ta OLleHKa AJs ¢peoHa-12 sBJisercss anpHOPHOML.

O6pamaer Ha ce6st BHUMaHue TOT ¢akT, uro B [3.3] u [3.80], kak
BIIPOYEM H BO MHOTHX APYTHX aHAJOTMYHBIX paborax, AAS9 Alper
MPHHHMAIOT OJHONapaMeTpHyeckylo 3aBucumocth (0.41a). Mexny
TeM JaBHO H3BEeCTHO, UTO paccJOeHHe H30TepM H3OLITOYHOH TemJo-
NpoBOAHOCTH B A), @ — KoopAMHaTax HabJionaeTcss He TOJbKO B
KpUTHYecKoii o6sacti, rae (0AA/OT),<0, HO W MpPH BHICOKUX 3Ha-
YeHHSIX TJIOTHOCTH B XKHAKOH ¢ase, rae (0AA/IT),>0. Tlostomy
[PH ONHCAHUM TEMJONPOBOJHOCTH B IIHMPOKOH 06J1acTH COCTOSHHUH
npeANoYTHTe/IbHEEe NByXNMapaMeTpHYecKHe 3aBHCHMOCTH, HamnpHMep,

A= [1 +3 %, j(oi/t’], (0.42)
=1 j=0

A =1Xir exp [ﬁ zn]axy ii(l)i/‘tj:I. (0.43)
i=1 j=0

B [0.32] ana pacyera Tab.HI TEeNJONPOBOAHOCTH (hpeoHOB-12, 13,
14 u 22 npuMeHeHO ypaBHeHHE

A=Ay + Aexp (nf) [exp (¢;0) — eXp (—c0%)]. (0.44)

B nacrosume#i paGote aas pacyera TaGJHI[ TEMJIONPOBOZHOCTH
HCNOJIb30BaHa cHcTeMa ypaBHeHHH, paspaboranHas B. 3. Teuaue-
pom u I'. B. 3amopoxanom [0.12, 1.15] mo ONBITHHIM AaHHKIM O Tell-
gonpoBogHoctu R10, R11l, R12, R13 u R14. Pacuer A B o6aacTu
MpHUBELEHHOH NJOTHOCTH o<<1,9—2,0 BHIMOJHEH 10 ypaBHEHHSIM
(0.31) u (0.34), a B :kuaKOH (pa3e — 1Mo ypaBHEHHSAM

3 6 . .
MV =3 3 a, 7 (=/10); (0.45)
i=0 j=0
6
N =g+ ¢, ; [(Tw—T/100]73, (0.46)
=1

rae Axp — 3Ha4YeHHe TEMJONPOBOJHOCTH, BHIUHCJIEHHOE IO YypaBHe-
puio (0.34) npu w=v=1. [Ipu mosyyeHHH cHCTEMHI ypaBHEHH#l H
npu pacyere tabaun A B onHodasHoii 06JacTH TpaHHLeH pasfena
cayxuna usorepma t=0,95. B ob6aactu makcumymoB (t=0,98—
1,15; ®=0,35—1,6) TensonpoBonHOCTb ()PEOHOB He TaOyJHpPOBAJH.
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O6mue pas ¢peonos-10, 11, 12, 13 u 14 koapdHuLHEHTH ypaB-
HeHust (0.45) mpuBeneHsl B TaGa. 5, a MHAHBHAYAJbHBE KO3(DPH-
unventsl ypaBHeHuit (0.31), (0.34) u (0.46) — B COOTBETCTBYIOIUX
pasjesax CrnpaBOYHHKA.

Ta6anuma 5
Koadduumentst 0606mwentoro ypasuenus (0.45)

SHaweHHS ( ij npu i
’

i 0 1 2 3

0 1,097758 —0,614937 1,237489 —0,802616
1 —0,837880 6,034588 —12,851996 9,251054

2 —0,682260 —7,096778 18,959750 —14,550099
3 0,989813 0,615793 —12,491305 13,267729
4 —1,691705 3,289014 5,300873 —8,746192
5 0,837810 —1,664899 —2,376362 3,977220

6 —0,138739 0,210183 0,604504 —0, 804099

B cocraB cnpaBOYHBIX JaHHBIX O MEPEHOCHBIX CBOHUCTBAX MBI

BKJIIOUHJIM TaKxe AaHHble 0 camoiuddysuu D,;, Tak Kak B HACTOSA-
Ijee BpeMs HUMeeTcsl HOCTATOYHO BHYIUHTENbHHI MacCCHB 3JKCIEpH-
MEHTaJbHbIX AaHHBX 0 D;; dpeonoB meraHosoro psna [1.48, 1.78,
1.85, 1.104, 2.67, 3.23, 4.41, 5.6, 5.82]. KoHkpeTHBHE pe3yJabTaThl
aas ¢peonos-10, 11, 12, 13 u 14 o6cyxknaloTcs B COOTBETCTBYIOLIHX
pasienax cmpaBOYHHKA, a 3/eChb YMECTHO OTMETHTb CJeAyolllee.

Koadpduunest camonudopysun i-ro BellleCTBA — IpelesbHOE
3HayeHHe KoadduiHuenTa B3auMHOH Audoysun D;; oTandaroumIuxcs
gactun (i, j), KOTOPHIH, B CBOIO OY€pellb, ABJSETCS BaXKHOH Xapak-
TEPHCTHKOH MaccOOOMEHHBIX NPOLEccoB B cMecsx BelecTB. FIMeHHO
B CHJY <IpeNeJbHOCTH» HCKOMOH BeJHUYHHB AJsl onpeneneHus D; ;
NPHXORMUTCS INPHMEHATb ClelHpUYecKHe MeTONbl HCCJIefOBaHHS
(v3oTONHbIE, SAEPHOrO MArHHTHOTO Pe30HaHca M Jp.), a CaMH HC-
cneqoBaHHs OOBIYHO HOCAT aKajJeMHuYecKHH Xxapakrtep. Bwmecre ¢
TeM INPOJOJKAIOTCS TOMCKH NMpHEMJeMHX AJs NPaKTHYeCKHX pac-
YeTOB COOTHOMIeHHH cBA3W Mexay D;; u D;; u koppeasuuit
Dii(g, T), mnO3BONAIOMWHX NPEABLIYHCAATL KOIGGHUIHEHTH CaMo-
A Gy3uH W B3auUMHON AH(GOYSHH B LIMPOKOH 06JACTH COCTOSHHE
[56.17, 5.65 u mp.]. Tak, B [0.36, 5.17] Ha OCHOBaHHH YHCJIEHHOTO
aHaliK3a OMBITHHIX AaHHBIX 0 D;; ¥ B3auMHOH nuddysuu B GuHApD-
HBIX cucteMax D, , paspaboTaHo clelylolilee COOTHOIIEHHE CBSI3H
IJis ra30Bo# (asHi:

Dy, 2= {(Dl, 1Ds, 2) -

My+Ms  pr-p2 gi® s (0.47)
2 2 ’

oV MM, P12 e

TXe Q — MOJbHasg NJOTHOCTb KOMIIOHEHTOB H CMECH; X—paﬂﬂa.ﬂb-
Has QYHKIHUA pacnpejeseHusl, BHUHCAEHHAS! MO YPaBHEHHIO COCTOSI-
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nusi KapHaxana — CrapauHra AJIs TBePABIX HENPOHHIAEeMBIX chep,
4 UMEHHO:

£ =(1—0,5)/(1 — y)3. (0.48)
3necy y= (b -p)4 = —:3— (=Nad?, p) — Ge3pasmepHasi ynesbHas

MJIOTHOCTD, dr.c — 3 (deKTHBHbIA AHaMeTp TBEpPAHX cdep.

Hcnoabsys ypaBrenus (0.47) u (0.48) m coGCTBEeHHBIe H3Mepe-
Hua Dis B cuctremax R12—N,;, R13—N,;, RI14—N; n R22—N,
[0.11], aBTOpH pabor [0.36, 5.17] paccuurniBanu tabaunbl D,y Aas
@peoHoB-12, 13, 14 u 22 B unrepnane temneparyp 310—430 K npu
nasaenud g0 15 MIla. Tlo aBTOpCKO#i OleHKe, MOTPEIIHOCTL pacye-
ta paBHa 10 %. [Ins omHcaHHst OMBITHHIX AaHHBIX O CaMOAHPPY3UH
R13 u R14 B rasosoii ¢ase [4.41, 5.64 u Ap.] npUMEHANH ypaBHEHHS
BUJA

(6D)/ (D)o = 1 + 3 d,; (0.49)
i=1
(0D) — (D), = T" 3 dso, (0.50)

i=1

tae (@D)o=cT2[[02Q".17)(T*)] — u3BecTHO® BHIpaXKEHHe TEODPHUH
Uemnena — JHckora AJs paspexkeHHOro rasa; I'*==~kT/e; ¢ u e/k —
napamerphbl NMOTEHIHAJbHOH (YHKIHH MeXMOJEKyJIsSpPHOr0 B3aHMO-
aetictBua. [lo nanubiM [4.41, 5.64] npu ©<2 ypaBHeHHS NpaKTHYe-
CKH paBHOIEHHBI, npuueM m=3, a n=1/2 unu 0. TemneparypHyio
3aBHCHMOCTb CcaMOAH(GY3HH KHAKOCTEH TNPH HH3KOM JaBJIeHHH
OObIYHO aNNPOKCHMHDPYIOT yPaBHEHHSIMH THIA :

InD=A—BT, (0.51)

Ho B pabore [3.23] pekomenayercst GoJsee cl0KHOE ypaBHEHHe, IO-
JyueHHOe B pe3yJbTaTe 06PaGOTKHM ONBITHBIX HAaHHBIX [JS XKHAKHX
¢peoHOB (BOJIM3H JHHUH HACHILIEHHS)

In D* = a, + a,/~ + (a,/* + a4/®) 3, (0.52)
rae D*=D[D.—p7;, @y=2,9115; a,=—2,0697; a,=4,2355; a;=
=-—3,56554; 6=1 (nmpu 1/v<1,2) u 6=0 (mpu 1/v>1,2).

K uucny BaxKHHX (QH3HYECKHX KOHCTAHT OTHOCHTCS NOBEPXHOCT-
Hoe HaTsXKeHHe ¢ Ha TpaHHIe KHIKOCTb — nap. Jas dbpeoHoB Me-
T3HOBOIO pPsla TeMIepaTypHash 3aBHCHMOCTb ¢ HM3yueHa B PasHOH
crenend: Aas R11, R12 u R13 BhInoJHEeHH MHOrokpatHble H3Mepe-
HUSI ¥ OXBayeH BeCh HHTEPBaJ OT TPOHHOK TOYKH 10 KPHUTHUECKOMH
[0.55, 2.12, 2.26, 2.46, 2.64, 3.10, 3.12, 4.12, 4.40, 4.50], a pas R10
1 R14 — enunnynnie usaMepenus [1.35, 1.72, 5.21]. IIpu oGpaborke
OIBITHBIX AaHHBIX OOBLIYHO HCIOJIb3YIOT YPaBHeHHS BHIAA

5 = 0y (1 —7)* = ope; (0.53)

P 0.54
ST e —e 0-59)
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[To skcnepUMeHTAJbHBIM [JaHHBIM O KaMMWJISPHOH NOCTOSTHHOM
¢peonos-11, 12 u 13 [0.55, 2.26, 4.12] n=0,93—0,95; B TO BpeMms
kak B paborax [l.11, 3.12] B kauecTBe cpeiHero 3HayeHHsl AJs ra-
JIOUAOIMPOU3BOIHBIX YIJIeBOLOPOJAOB rn NMpUHATO paBHbIM 1,00+0,04.
Ipusenennsie B [2.12, 2.46, 2.64, 3.10, 4.40] «3KcnepuMeHTabHbEIE»
34ayeHusi ¢, B NEeHCTBUTEJbHOCTH, OTATOULEHBI» BJIHSHHEM JOIOJ-
KHUTeJbHOMl NMOrPELIHOCTH JHUTEPaTyYpPHHIX NaHHHIX 00 oprobapHue-
CKHX TJIOTHOCTSIX XKHAKOCTH H mapa. KpoMe Ttoro, pasiHYHBIMH
SIBJISIIOTCST YHCTOTAa OGpas3loOB M HCCJeJOBaHHble HHTEpPBaJbl TeM-
nepatyp. [ToaToMy HeymIHBHTENbHO, YTO PACXOKIEHHS MOKa3aTels
p 6oabuive. Tak, no gaHHbM [2.64] Qa5 GpeoHOB MeTaHOBOro psna
u=1,21—1,32, B To Bpemsi kak B pabore [0.55] n=1,27—1,29.

B [0.23, 2.46, 3.10] nns ¢peonos-10, 11, 12, 13 u 14 coobmaior-
csl KO3 GUIHEeHTH ypaBHEHHS

=a:—b, + 1, (0.55)
HO OHO npumeHHMo npH 1<<0,85 [0.23].
ITo yxasaHHBIM Bblllle NPHYHHAM NPHBOAMM OOOOLIEHHYIO 3aBH-

cuMocTb, npeanoxennyo B. II. Ckpunoseim u I'. H. MypartoBem
{0.25]:

5 3
o* =0 .B= 23,,,(1-—1)”‘(2&1,,/1” - 10—8), (0.56)
m=1 n==0

rae B= (RT)=13. pxp~2/3, monn!/3/(I1a-M);
A=100(mts) mop2s;  B1=1,1239; B2=9,1160;
Ba=—29,0038; Bs=51,1100; Bs=—35,1050;
ac=7,56938; 0 =—2,57629; a=0,711868;
as=—0,07567.

Kak BuaHO, nmpuMeHsieMble OGOOIEHHBIE YpaBHEHHS OTHOCSTCS
NPEHMYLIeCTBEHHO K TeMIIepaTypHbIM 3aBHCHMOCTSIM  OTZeJbHHIX
TenJ0(HU3HYECKHX CBOHCTB (ps, o', 0, M, A, Dyy) ¥ K NepeHOCHBIM
CBOHCTBAM IIpH NOBHILIEHHBIX [AaBJeHHAX. PacXoxX[eHHS ONBITHBIX
JaHHBIX O NIePEHOCHBIX CBOHCTBaX MOryrt ObiTh Gosbuiumu [0.8, 0.9,
0.13, 0.33, 0.58] u npu paspabortke Tabauu n, A ¢peoros-10, 11, 12,
13, 14 npeanoyreHue GblJIO OTHAHO 0606UIEHHBIM ypaBHeHHAM. Tab-
JHUIE TEPMOAMHAMUYECKHX CBOMCTB, Kak u paHee B [0.18, 0.20, 0.44,
2.41, 3.20, 4.19 u np.], paccydTaHBl IO IKCNMEPHMEHTAJbHO OGOCHO-
BaHHBIM HHAMBHAyaJbHbHIM YPaBHEHHAM, a 00600LIeHHBIE 3aBHCHMO-
CTH HCHOJIb30BAaHbI, B OCHOBHOM, NPH aHaJH3€ ONbITHBIX XAHHBIX.

B 3ak/ioyeHHe OTMETHM, YTO 32 IOCJEJHHE TOJbl OMyOJHKOBaH
psl paboT, B KOTOPHIX CIIPaBOYHbBIE AaHHbLE O TeMJIO(QH3HYECKHX
CBOHCTBaX (peoHOB METaHOBOTrO psila MNpPeACTABJEHb TOJbKO B
¢opme rtabaun [0.5; 0.8; 0.29; 0.37; 0.39; 0.58 u np.] unu ypasHe-
uui {0.10; 0.22; 0.23; 0.48; 0.49 u ap.]. Onenka ony6JHKOBAHHBIX
CTIPaBOYHLIX NaHHBIX (ypaBHeHHH M Tabsauu) cgenana B [0.2] u cie-
AYIOLIMX pasjesnax HacTosiero uafaaHusa. Tam ke NMpHBeJEeHB uuC-
JJOBble 3HAYeHHA KO03(hGHIHEHTOB AJS 3HAYHTENbHOj 4YacTH pac-.
CMOTPEHHBIX Bbillle YpaBHEHHH H pe3y/bTaThl aTTeCTAlHH pPeKOMEeH-
JAyeMOH CHCTeMHBl YpaBHEeHHH.
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Ir’)J1ABA I

TENNTODUIMYECKME CBOMCTBA PEOHA-10

1.1. OB3OP ONYB/IMKOBAHHbIX BAHHbIX O TEPMOJMHAMMYECKUX

®peon-10 oTHOCHTCS K YHCJAY BBICOKOKHIAILUX BellEeCTB.
MHOTHe HCCJIeOoBaTelH,
¥ Ha JMHHAX DaBHOBeCHS

TepMOJHHaMHYecKHe
HO NpPEMMYLIECTBEHHO B XKHAKOH (ase

CBOMCTBAX

cBOiicTBa HU3yyaJu

KHUJIKOCTb — ra3 (tabJ. 6 u 7).

Ero

Ta6nuuma 6

JKCnepuMeHTa/bHbie UCCJEe]OBAHUS TEPMONMHAMHYECKHX CBOMACTB ¢peona-10

B oaHo(pa3Hoii obaacTu

=
= <
3 g Temnepa- JaBaeHue, YHCAO OMNBIT- E
= Astopsl §'§ Typa, K MIla g HBIX TOYEK g
5 55 @ 5
e =g ° =
1929 (Jiiken, Meitep B, | 328373 0,1 r 9 [L.57]
1931 |Bpunxmen Br 323 no 140 bie — [1.42]
1938 |Bukap w 291 26,5—57 X 4 [1.4]
1941 |Tubcon o | 288—348f 0,1—100 ) | YpaBuenne | [1.58]
Jleddaep
1941 |3iiken, Caperex| cp | 461—471 0,1 r 2 [1.55]
1941 |IIutuep cp | 3803426 0,1 r 4 [1.88]
1949 [Aiixapa Co 279 0,1 r 1 [0.28]
1949 |JTamGepT u ap. B, | 318—-351 0,1 r 10 1.75]
1955 |Ppanuuc, B; | 316—343 0,1 r 5 1.57]
Makraaman
1956 {Mudeyn, Homne| w© | 298—343] mo 136 biie I'padux [1.4]
1957 |Puuapacon, w 288—313] mo 680 X 18 [1.87]
Tefit
1957 |Xappucos, cp | 254—303 0,1 X 6 [1.61]
MenbBuH-Xb103
1959 |Anac Ilena, Br | 283—328 Io 3 X 4 [1.53]
Makraauan
1962 |Xosnnep, Basneit| Br 208—348] 0,5—10 X Vpasuenue | [1.67]
1964 |Ilepec Macua B, | 354—419 0,1 r 4 [1.84]
u ap.
1965 |Iamn, Xac- Q 298 20—90 % | Ypasuenue | [1.91]

THHTC, ¥Y3licMan




Ipodoaxenue Taba. 6

5: Temnepa- JaBneHue, Yucao ONmHIT- S
= Aptopu §'§ Typa, K MMa s HBIX TOYeK g
[ ] 3 I
~ =3 ] =
1965 Ulpaii6ep, o | 293—343 0,1 XK 6 [1.34]
IleueHiox
1966 MapKysm-I, Bl 293—313 H. O. r 4 [120] ,
CoxoJoBa
1967| enneit, Cuur o | 343—361| 0,06—0,13 | x | Ypasuenne | [1.51]
1968 Makura, ©w | 298—333] 0,1—100 b 33 [1.42]
Takacu
1969 Moncux 1] 2733231 0,1—198 bie 25 [1.81]
1970 IoiiTos, Kapu- w 303—333 0,1—50 X 36 [133]
MOB, MesnxoB
1970( X apneii, Anner- w | 303—348| 0,1—290 XK 16 [1.62]
_|pa, Xoarox
1975 Bypkar, Br, of 293—298] 0,1—10 K Ypapnenne | [1.46}
Puuapn
1975 Kapues, Usa- Br 293—333 0,1—0,4 X 10 [1.17}
HOB, Tem/oB
1976/ Bencon, Br | 273—413] no 338 K | Ypasueune | [1.42]
Bunnuk
1978| Auucoknn u ap. | @ | 253—313 0,1 x 4 [1.2]
1978\ Xaukc, T'ynra e | 273-363] 3—22 b 24 1.60]
1979 ke, e | 293;333 | 10—200 *® | YpaBuenue | [1.70}
I03eduak .
1979|Bo6uxk, Hun- w |'265—435] ps— 62 X 136 [1.43]
MmaH, Mapuyc
1979{Cricoes, OT- w 1293—453 | 0,1—500 X 166 [1.28]
NYIEHHHKOB

Ta6banuuna 7

3KcnepHMeHTaJbHble HCCIEAOBAHMSI TEPMOAMHAMHMYECKHX CBOMCTB (peona-10
Ha JMHMAX PABHOBECHS] KMAKOCTb — nap

=
ig Temnepa- .
Ton AsTopH ég typa, K | Pasa | UHClo omMr- | perownux
=8
1910 (KOnr o | 343—-353| %, r 22 [0.50]
1929 |®pesiep, Xy66apa, w | 273—324] x 6 [1.43]
duapioc
1932 |Ypuxr 0 — X, T — [0.50]
1944 |Xuxe, Xoae#t, Creden- | c¢p | 254—298] x, r 13 [1.63]
COH
1949 (Jlareman, Makmuanan,| © 273335 x 7 [1.74]
Byag X 4
1956 |bap6ep, Kanu o | 299—350( x—r 4 [1.39]
ps | 293—351] x—r 7 [1.64]
1959 (Xunge6pana, Maxmo- r 298 K—T 3 [1.64]
HAaJIbJL
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IIpodoascenue tabar. 7

®
«
% 2 Temnepa- .
Toxn ABTOpH ?E typa, K | ®asa "‘1‘{‘:;'}‘(0 romet- | Herounuk
23
1961 |Cakman, Bouek w | 263—303] x 5 [1.106]
1967 |Ilenyasikos u ap. w | 343—535 r 21 [1.31]
1969 |Kamn6Geas, Yerrepne ps | 374—555| xk—r 40 [1.47]
o | 364—555 x, r 81 [1.47]
1970 |IloiiTos, Kapumos, w | 303—323{ x 3 [1.33]
Mesnxos
1972 | Bekxep, Kenep . w | 293—314| x 3 [1.41
1974 |Busbrensm, Lertnep, | ¢p | 273—323] x 6 [1.106]
CakMmaH
1975 |Tumodees, Otnyuten- w 203—443] x 16 [1.29]
HHKOB
1977 |Touraxun, IOur ps | 479—556| x—r 19 [1.99]
1979 [Arapsaa 1., Tonada, o | 303—323| k—r 3 [1.35]
Arapsan C. *
1979 |bobuk, Hunmaw, © 265—419 x 14 ['.43]
Mapnyc
1979 |Xenduep u ap. o | 250—293] =x 6 [1.68]
1981 |Keposu, Kosau 0 203—343] x 2 [1.72]

O63opHble TaGauLbl OXBAaTHIBAIOT MepHOI OKoJso 50 Jer, HO B
JeHCTBUTEJbHOCTH SKCIEDHMEHTAJbHble HCCAeJOBAHUS TePMOJHHA-
MHYeCKHX CBOHCTB ¢peoHa-10 HagaTwh enie B 80-X rogax mpouoro
crosertusi, korga Penvo (1882 r.) u IOur (1891 r.) omnpemenunu
TeMIepaTypHyl0 3aBHCHMOCTb [JaBJIeHHs HACHILEHHOTO Napa B HH-
TepBaje OT TPOHHO TOYKH (MJH TOYKH 3aTBepAeBaHHd) NO KpH-
tTHYeckofl. B naabHeiimieM ps, Ts-H3MepeHHS BBINOJHSJIH HEOLHO-
KPaTHO, H MNOJHHI chHcOK paboT, oOmyGJHKOBaHHHIX mo 1929 r.,
MOXKHO cocTaBuTh mo jgaHHeM [0.50, 1.59, 1.94]. B cnpaBounuke
[0.50] npuBeneHbl TakKe TaGJHUIbl 3HAYEHNH OpPTOGAapHYECKHUX MJIOT-
HocTell mapa u xuiakoctu (@’ ¥ @”) MO AAaHHBIM TPYAHOAOCTYMHBIX
B Hactosiliee BpeMs pa6Got lOura (1910 r.) u Ypuxra (1932 r.). U,
HaKOHell, ONbITHbIE JaHHHE CTapblx paboT Mo ps, Qs, O, Cp* 00006-
HmeHH B crnpaBouyHHke TuMMepmaHca «DHU3HKO-XHMHYECKHE KOHC-
TAHTH YHCTBIX OPraHHYECKHX coelduHeHHi» (1950 r.), mMarepHauanl
KOTOPOro, B CBOIO OYepelb, HCIOJb30BaHHl B H3BECTHHIX CIIPaBOYHH-
kax H. B. Bapradruka [0.6, 0.7]. Ilo s3THM npuumHam B CIIHCOK
IKCIePHMEHTaNbHEIX HCcleqoBaHuil (cM. TabJa. 6 u 7) He BKJIIOYEHBI
pabothl, ony6/aukoBaHHbIe 10 1929 r., H He DAlOTCA NPSIMBIE CCHIIKH
Ha NepPBOUCTOYHHKH B TeX CJydasX, KOTAa pe3yJbTaThl HU3MEPeHH
MaJIO3HAYUTENbHBl HJIM HX MOXHO HAaHTH B JIETKOZOCTYMHHX 0630p-
nelx pa6orax. ITocnennee cooGpax<eHHe MMeJH B BHAY W NPH ILiH-
THPOBaHHUH GoJlee MO3THHX SKCNepuMeHTaNbHBIX paGor. Tem He
MeHee CITHCOK JKCIHEPHMEHTaJJbHBHIX HCCJeNOBaHHWH u OubJHOrpa-
¢us okazaJuch OYeHb BHYUIHTEJIbHBIMH.



OnbiTHBIe JaHHBIE B OmHOGa3Ho#M oOjaacTu. 13 Ta6a. 6 u puc. 1
BUJHO, YTO IPH INOBHIMIEHHBLIX JAaBJEHHAX H3MePEeHHS BHIINOJHEHBE
TOJIbKO B XKHIKOH (ase, MpHYEM IJIOTHOCTb @ (MM H30TEPMHYECKYIO
CKHUMaeMOCTb Pr) H CKOPOCTh pPaclIpOCTPAHEHHS 3ByKa @ OIpeje-
JSH MHOTOKPATHO B BecbMa LIMPOKOM HHTepBaJie AaBJeHHs, HO
npu TeMnepatype He Boie 453 K.

B OGoapuinHcTBe paboT, MOCBALIEHHBIX HM3YYEHHIO TEPMHUYECKHX

p, Mla
400+ -
300 p-2
-3
200 4
7%,
100 AR

] SOXHK K IRRAL
] :’0:0:0:0:0:0:0
10 CIRELLRRIARRY
SELLRRRRR
SERRIERRK
4
1
250 _ 550 T

Puc. 1. O6nacty 3KCHepPHMEHTA/IbHOTO HCCeJOBAHHS TepPMOJAHHA-
MHYECKHX CBOHCTB (ppeoHa-10:

1 — nAOTHOCTb (M30TEeDMHUECKas CXKHMaeMoCTb); 2 — CKOPOCTh 3BYKa (amH-
6aTHasi CXKHMaeMOCTb); 3 — BTOPOH BHpHaJbHBI Ko3dduuueHt; 4 — KpH-
Bas HacChILEHHA

cBO#CTB xkuAKOro (peoHa-10, pesysnbTaThl W3MEpPeHHU NpeacTaBJe-
Hbl B opMe ypaBHeHHi. UHc/leHHble JaHHBIE O MJOTHOCTH MPH p>
>ps coobuialorcs B paborax [1.60, 1.81] H oXBaThIBAIOT OTHOCH-
TeJbHO Y3KHiH HHTepBaJ TeMmneparyp (273—363 K). B [1.51, 1.52]
Q U 1) ONpefeJsid B MeTacTaOHJbHOH 06J1aCTH COCTOSIHHi, TaM Xe
YNOMSIHYTHl MpeINbIIYLIIHe HCCAeI0BAHHS aHAJOTHYHOH HampaBJieH-
HocTH. YUTO Kacaercsi 3KCNEPHMEHTAJbHBIX NAHHHIX O Br H Bs, TO
HanboJee OGCTOSITENbHBI CPAaBHHTEJbHBIN aHalu3 cAesjaH B CTaThe
Bencona n Bunnuka [1.42], ony6aukoBanHoit B 1976 r.

B rasoBoil ()ase mIOTHOCTb (MU KOIDODHIHEHT CKHMAEMOCTH)
¢dpeona-10 usMepsiiu MpPH AaBJAEHHSIX HHXKe aTMocdepHoro. OmbiT-
Hble JTaHHbBlEe cOOGIAITCS B (opMe 3KCNEPHMEHTAJbHBIX 3HaYeHui
BTOPOro BHpHaJbHOrO KO3G¢uuuenra B;. Coraache HMelOWHXCS
OMBITHBIX JaHHBIX 0 B; (puc. 2) xaxercs He ouenb xopourum. On-
HAKO, ecJHi yuyecTb oGHapy:KeHHHIH B pa6ote [1.75] ¢akT 3Heprauy-
HOro B3aumopefictBusi ¢peona-10 ¢ pTyTbIO MaHOMeTpa NpPH TeM-
nepartype Boiie 353 K U HCKJIIOYHTL M3 PACCMOTPEHHS] BHICOKOTEM-
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nepaTypHble gaHHble DiikeHa (1929 r.), TO moJoXeHHe 3aMETHO
yayuwintes. Ha puc. 2 nokasanbl Takike pe3y/bTaThl HAIIHX pac-
4eTOB MO ABYM OOGOOIIEHHBIM YpaBHEHHSIM, NPENJIOKEHHBIM paHee
B pa6orax [1.24; 4.15] u [4.59].

IIrpay6 u Baiibenb [4.59] pekoMeHAYIOT ypaBHeHHs BHAa

By, cr¥e .
< ]
j/—/-
o) .
o —
o © -/ l
-/
=50 O A j!
oo / A I
7 8 |
° 7 |
/4 0f |
2 I |
// ) o-1 g
o a-? ]
S| e ;
-9 :
: /'ﬁ ® -4 |
v |
-100 A ® -5 Z
/ !
/ v A -6 }
// ; v -7 ;
// / —-—-8
o /' -—=--9
-12 L
250 300 350 400 450 T.K

Puc. 2. Bropoii BupnanbHblit Ko3dguuueHT ¢peona-10:

ONbITHblE JaHHble: | — JiikeHa, Mei#lepa [1.57]; 2 — JlamGepta m gmp. [1.75]; 38 — Kacamo ¢

coaBTopaMu [1.57]; 4 — ®pancuca, Makraawana [1.57]; 5 — borromMan, Pemunrrona [0.28];

6 — Ilepeca Macua u np. [1.84]; 7 — Mapky3una, CoxoJosoit [1.20]; pacueTHble NaHHBbIE:
8 — mo ypaBHeHHIO (1.2); 9 — no ypaBreuuio (1.1)

By = [av 4 b (1 —2/) "=+ 1.9)] Upgy,s (1.1
e a=B¥Po;p=—2,783+5,612 zxp; b=——a1‘15_3(1———2/;’75——1—1/:5)"1;

o ¥ P — Tab/JHuHO-3aJaHHbIE BeJHYMHBI, 3aBHCSLIHE OT Zxp.
H. W. Iepenbwreitn u E. b. Ilapymnn [1.24; 4.15] pekomenay-
10T ypaBHeHHE BHja

B, = exp [—£] (1—¢£) (1+0,1£) 4- 0,2¢%) B,*?, (1.2)
rae £=0(1)/0(ts), a TemmeparypHass GyHkuus © npH Tekyuie#
TeMnepartype v H temneparype boias ts =T 5 [Txp BHUHCASETCH
fio gopmyJe

8(x)= 1m+0,5(‘— ‘)2(“‘ —1In :)[1—0,1 (“ ‘)“]. (1.3)

T T T
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IIpy HeOGXOAUMOCTH YHCJIOBhle 3HaueHHs BP u Tt MOryT GbITb
oneHens no ¢popmyaam [1.1, 4.15]:

B*® = — (0,728 + 0,088 Ri)/(1,0550,,); (1.9)

w5 = 1,27 (Ri — 1);(Ri — 3,54). (1.5)

B namux pacderax Agas ¢peona-10 ucnosbzoBansl dopmyanl (1.4),
(1.5) ¥ KOHCTaHTHI, yKa3aHHBE B TabJ. 2.

Ha puc. 2 BuaHo, 4to nmpu Temneparype Bbiile Iy rx 06a ypas-
HEeHUsl NAlOT NPaKTHYECKU ONHMHAKOBble 3HaueHus Bj, HO NpH HH3-
kol Temnepartype 3aBHcuMocTb Bi(T) mo ypasuenmio (1.2) cyie-
CTBEHHO Kpyye. ITa TEHAEHIHS MpPOCJEXRHBaercss H Ha APYTHX

c;’, KAx/(xzK)

06 2

o4 L
200 400 600 800 T.K

Puc. 3. M3o06apHas TemIoeMKOCTb ra3006pa3Horo ¢peona-10 npu HH3KHX
: : JaBJeHHAX:

onbiTHbie maHHble: | — DfieHa, Capcreaa [1.55]; 2 — Iluruepa [1.88]; 3 — MoHTrOMepH,
Jespu3a [1.88]; pacueTHble maHHBble: 4 — [0.29]; 5 — [0.42]

¢peoHax, B OCOOEHHOCTH, €C/IHM OLEHHBAThb TeMmepatypy Doins mo
¢dopmyJae (1.5).

Tennoemkocth rasoo6pasHoro ¢peona-10 Obila u3MepeHa B
40-x rogax (cM. Ta6Ja. 6), HO B Y3KOM HHTepBaje TeMHeparyp.
B HEKOTOpBIX cJydYasix H3MepeHHs OKasaJHCch HeTOYHBIMH (pHC. 3).
[ToaroMy npu pacyerax TepmMoAHHaMHyeckKux csoiictB CCl, mpen-
NOYTEHHEe CJeAyeT OTAAThb KaJOPHYECKHM JaHHBIM, MOJYYEHHHIM Ha
OCHOBaHHH 06pabOTKH CIEKTPOCKONHYECKHX u3MepeHuii. Tepmonu-
HaMHYecKHe OYHKUHH ¢peoHa-10 B HA€aJNbHO-ra30BOM COCTOSHHH
TabyaupoBaiu B HeckoAbkHX paborax [0.28; 0.29; 0.42; 0.45; 0.50;
1 88; 2.43]. B GosbIHHCTBE HX pacyeT BLINOJHEH B IPHOJIHKEHHH
K MOJEeJH KeCTKHH pOTarop — FapMOHHYECKHH OCHHJIATOD, MNpPH-
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yeM CTPYKTypHble MapaMeTpbl U OCHOBHBIE YaCTOTh KOJeGaHHi OT-
auyatotes Mano. Ho B pa6ore Bapo [0.42] yurena aHrapMOHHYHOCTD
KOJIe6aHHI C MOMOIUBIO MOJYIMIHPHYECKOH (OPMYJH B Mpennoso-
JKEHHH, UTO AJIS BceX (PeoHOB METAaHOBOTO psila KOHCTAaHTa aHrap-
MOHMYHOCTH X.=0,0035, T. e. paBHa HalinenHo#t U3 06paboTKH TOU-
HBIX KaJOpUMeTpHYeCKHX HaHHHX [3.60] nas ¢peona-12.

B Tabn. 8 cpaBHeHBl 3HAYeHHS TEMJOEMKOCTH Cp’, 3HTaJbIHHU
(Hr®— H®) u snTponuu S7% MOJyYEHHble PAa3sHLIMH aBTOPaMH B
uutepBane I'=100—1500 K. PacXoxkaeHHsi cpaBHHBaeMBIX BeJH-
YHH OTHOCHTENbHO GoJbline, mnpHuyeM cp’-paHHble Bapo [0.42] cu-
CTeMaTHYEeCKH BhILlE W OTJAMYAIOTCS OT TabJuuHbIX HaHHBIX [0.29]
Ha 1—2%. Haiinennble Hamu 1o naHHuM [0.42] B uHTepBaJje
200—1000 K ko3 dunuedTH HHTEpHOJAsUHOHHOrO ypaBHeHus (0.23)
npu t=7T/100 u m=n=2 paBHH:

a= 0,168672769- 102 f1=—0,223431472.10%
a;=—0,294005791- 10°; fo= 0,132770167- 102
a:= 0,104070664 - 10-1;

B cnpaBoununke [0.29] nns untepBana 500—6000 K pekomenay-

eTcs MHTepIoJALHOHHOe ypaBHeHHe (0.26) ¢ Ko3ddHIHeHTAMH:

o= 0,1067121.10% ¢1= 0,53007-10%;
¢-2=—0,141873-101; ¢2=—0,4672-10%;
¢—3= 0,236916-10%; @3= 0,2025.10%.

go= 05627226 10%;

Kanopumerpuueckue paHHble B XUAKOH ¢ase npu p>ps 0T-
CYTCTBYIOT, HO 3aTO HMeeTcsi 6OJIbHION MaCCHB IKCIePHMEHTAJbHBIX
JaHHBIX O CKODOCTH PacInpocTpPaHeHHs 3BYyKa B KHAKOM ¢peoHne-10
(cM. Taba. 6). Haubosee obGcrosiTeNbHBIE HCCAENOBAHUS BHIIOJHE-
Hbl B Ja00paTOpPHH yJbTPaakyCTHKH KypcKOro mnemaroruyeckoro
uHcrutyra [1.28, 1.29, 1.33] u B MHcTHTyTe TepMOAMHAMHUKH YHH-
Bepcurera B I. Boxyme [1.43]. B ynoMsHyTHX pa6oTax moJyyeHo B
obuieir cjoxkHOCTH Gosee 350 sKcmepHMeHTaJbHbIX 3HaYeHHH @
B uHTepBaje I =265—453 K, p=p;— 500 MIla. Mmeromnecs npu
p>ps ONBITHbE JaHHBIE HOCTATOYHO XOPOLIO corjacyiorcs (puc. 4)
U MOryT OHITb HCIOJBb30BaHbl AJs Pa3pabOTKH TepMOAHHAMHYECKHX
tabaun aub60 caMocTosiTe bHO (MPH HAJHYUHM TOYHBIX Cp- U Q-AaH-
HEIX Ha KakoH-1u60 u306ape HJIM KPUBOH HaCHILEHHs), JHOGO B
COBOKYIHOCTH C OTBLITHHIMHM JAHHBIMH IO [IPYTHM TepMOJHHaMHYye-
ckuM cBofictBaM. Ho, K coxKaleHHIO, TeNJOEMKOCTh KHAKOro ¢pe-
oHa-10 u3MepsiiM TOJABKO INpH TeMmepaTtypax HHXe Txrx, a pe-
3yJbTaTH P, Q, I-H3MepeHHil MPH MOBBIIIEHHBIX NaBJEHHAX OMy6.H-
KOBaHBI NIPEHMYLIECTBEHHO B (opMe ypaBHeHHi (cM. TabJu. 6).

OnbiTHRle JaHHblE Ha JUHHSIX paBHOBecus (a3. 3a mpolurenie
nocne pa6orsl PeHbo cTo Jer omy6aukoBaHO 6oJiee NSATHIECATH
pa6oT, Tak WJIM HHAYe MOCBSIIEHHBIX 3KINEPHMEHTaJbHOMY H3ydye-
HUIO TepMOJHHAMHYECKHX CBOiicTB (peoHa-10 Ha JMHHSIX paBHOBe-
CHs XUIKOCTb — nap. M3mepsnn ps, s, Ws, TEIMIOEMKOCTb (Cp HJIH
¢s’), Temjaoty mapoo6pas3oBaHUs 7 U NOBEDXHOCTHOE HATAXKEeHHE .
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OnbiTHbIe JaHHBIE O JaBJeHHMH HAaCBIEHHOrO Napa, omyG6JHKO-
BaHHble 10 1929 r., o606wmensr CrannoMm [1.94]. B 6GoJee nosmuux
o6o6mennsx [0.50; 1.90] cmucok paccMaTpHBaeMbIX IKCIePHMEH-

a, Mfc
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Piic. 4. CxopocTb pacnpocTpaHeHHs 3ByKa B KIJAKOM
¢peote-10 10 ONBITHBLIM LAHHBIM:

1 — IloiitoBa n xp. [1.33]; 2 — Bo6uka u xp. [1.43]; 3 — Cricoena,
OrnyweHHHKoBa [1.28]

TaJbHBIX PaGOT HECKOJbKO pacIIHpeH, OJHAKO AJs HHTepBaja I'=
=Txrx— Txp 6a30BLIMH OCTAJHCh MO-NPEKHEMY ONBITHHE NaHHbBIE
IOnra (1891 r.). TTo aTuM onbiTHHIM AaHHBIM NpH T = Tury B [1.90]
MOJIyYeHO HHTePHoJsIHOHHOe ypaBHeHHe B ¢opme (0.16) co cue-
IYIOMHUMH 3HaYEHHSIMH KOHCTaHT:

A= 0,1853710-10¢; k=1,0;
B=—0,1503531-10% Prxp=4,5597 MIla.
C=-—0,2146101-102;

D=0,1317970- 102;

Asrtopsr [1.90] coo6uiatoT, 4TO 3TO ypaBHEHHe aNNpPOKCHMHPYET
HCXOJHBIE OMNBITHBIE JaHHBle CO cpefHHM OTKJoHenunem 0,65%
(MakcuMaJnbHOe OTKJIOHeHHe paBHO 2,83 %).

3a mocneaHee JecsiTHIETHE B pacCMaTpPUBAEMOM HHTepBaJe
TeMIlepaTyp IPOBeAeHB HOBble HCCJAeHOBaHHA p; dpeona-10 [1.47,
1.99] u nosayuyeHo okoso 60 onbITHBHIX TOYeK (cM. Tabua. 7). Puc. 5
JaeT MNpEACTaBJeHHE O COlJAacOBaHHU ONBITHBIX JAaHHHX PasHbIX
aBTOPOB M O ToyHocTH Tabuuu [1.90].

Bo Bcex mpenbAymux oO00OILEHHSAX CIPaBOYHble TaHHBIE O
IJIOTHOCTH COCYLIeCTBYIOWIUX (a3 XKHUIKOCTb —ra3 ¢peoHa-10 oc-
HOBaHbBl Ha ONHITHHIX maHHbIX IOura (1910 r.) B uurepBane T=
=273—556 K. DTu nannble npuBelaeHbl, B yacTHoctH, B [0.50, 1.22].

3ameruM, YyTo B KHure MenBuHa-Xbio3a [1.22] xkpome ps u v
coobIalTest TakxkKe paccydUTaHHble MO ypaBHeHHI Kaafinepona —
Kanaysuyca 3navenus r u As=r/T.
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B 1969 r. Kamn6ean u Uerrepoe [1.47] onyGiukoBanu pe3yib-
TaThl OYeHb MOAPOOHHIX H3MepeHHH @’ H @” B MHTEpBaje Temmepa-
Typ 374—555 K. ITosiBH/INCh TaKXe ONLITHblE JaHHble O MJOTHOCTH
XKHAKOCTH NPH HHU3KOH TeMmmepatrype (cM. Taba. 7) OnblTHHe AaH-
Hble pasHbIX aBTOPOB JOCTATOYHO XOPOIIO COTJIACYIOTCS H IO3BOJIS-
IOT BOCCTAHOBHTb 3aBHCHMOCTb o' — I BIJIOTb 1O TPOAHOH TOYKH
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Puc. 5. OTk/I0oHeHHe 3HAUEHHH NAaBJEHHs HacblllleHHoro mapa ¢peona-10 or
OPHHATHIX B HacToslueil paGore:

onsiTHble ZaHuble: | — IImuara (1926 r.); 2 — Bap6epa, Kenu [1.39]; 3 — Xuabmep6panra,
Makponanabga [1.64]; 4 — KemnGena, Uertepbe [1.47]; 5 — Touuskuna, IOnra [1.99]; pac-
yeTHble JaHHBble: 6 — [1,90}; 7 — mo ypaBuenuio (0,19) mpu pr=4,493 MIla

(puc. 6). TemneparypHasi 3aBUCUMOCTb OPTOOapHUeCKOH MJOTHOCTH
nmapa H3y4YeHa KCIepHMEHTaJ/JbHO NMpPH TeMneparype Bhiue 273,15 K.
Iasi pacyera @” npu MeHblIefi TeMIlepaType MOKHO BOCIOJb30-
BaTbCst NpepnoxeHHIM B pa6ore JI. Il. ®@uaunmosa [1.30] 0606-
IIeHHbIM YpaBHEHHEM

Ig (1 —z,) = (0,0941 1g Ay + 0,254) -
+ (0,705— 0,0668 Ig Ay) Ig 2, (1.6)

rae kparepuit Ag= 100 (1ms) =025

[To onbiTHHIM mauHbIM XuiabaeGpanna, Maknonaapna [1.64] B
uHrepBane 293—351 K (v=0,527—0,631) Haiigedsl KOHCTaHTHI
ypaBHeHus AHTyaHa

32



Inp; = a —b/(t +¢), (1.7)
rae a=0,1587415-10% b=0,2808186-10% ¢=227,16, a ps; Bhpa-
eHO B MM PT. cT.,  — B °C. Haiinennoe no ypasuenuio (1.7) Ag=
=2,11, B 10 BpeMsi Kak B [1.30] nns ¢peona-10 pekomenayercs
Ap=2,06. C npyro#i CTOpOHBI, €C/IH NMPUMEHHM YpaBHEHHE CBSI3H
kpurepueB Ri u Ap, a HMeHHO

Ri = 7,78—3,271g A, (1.8)
ﬁ, I{Z///‘lz
1503 % N
1000 Y]
[e] ‘Z |
o-3
+ -4 '
c—--5 $
500 :
260 356 450 550 T, K

Puc. 6. OproGapuueckie mJIOTHOCTH ¢peoHa-10 mno
ONBITHBIM JaHHBIM:

I—Xendmepa u ap. [1.68]; 2 — KemnGenna, Yerrepoe [1.47];
— Jlaremana u pp. [1.74]; 4 — dxa6ypoBa H np. [1.50]; 6§ —

[0.50]

U 3HayeHHe Ri, ykasanHoe B Ta6.a. 2, To noayuum Ag=2,268. Cka-
3aHHOe BbILIE HJJIIOCTPHPYEeT TOT XOPOWIO H3BECTHHIH (aKT, d4TO
NpH pacyeTax TepMOAHHAMHYECKHX CBOHCTB M0 00600leHHBIM
ypaBHeHHSAM (yHIaMeHTaJbHble XapakTepHCTHKH BewectBa (Pi,
Ri, Ay) ayume HaXoAHTb HEMOCPEICTBEHHO MO KCIEPHMEHTAJbHEIM
I aHHBIM, a He 10 SMIHPHYECKUM KOPPeJSIHSIM.

UucnoBple 3HAaYeHHS] NapaMeTPOB Y3JOBbIX TOYEK Ha JHHHH
PaBHOBECHSI XKHJIKOCTb — Map MO JaHHBIM 3KCIEePHMEHTAJbHBIX pa-
60T W HEKOTOPHIX CIPaBOYHBIX 0630pOB NpHBeAeHH B Taba. 9. O6-
pamanoT Ha ce6si BHHMaHHe HH3KHe 3HaYeHHUS Pxp B paborax [1.99]
u [0.23, 0.24], npuuem B mocsnelHeill 3HauYeHHe pxp (peoHa-10 BhHI-
YHCJIEHO C MOMOLIbIO IMIHPHYECKOH KOppessuuH
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Ta6auuma 9

TapameTpb! y3/0BbIX TOYEK Ha JIMHUM PaBHOBECHS KMAKOCTHL — nap ¢peona-10

Toxm ABTOpHI T,(p, K Pyp MITa . Kg{;g’ TH}.(TJ\u To, K Hcroynuk
1910 |IOur 556,25 4,357 | 557,6] — — [1.71}
1935 |Xapang 535,75 — - — — [1.71]
1943 |®uwep, Paiixean| 556,35 — — — — [1.71}
1944 |Xuxe, Xousei, — — — — | 250,3+0,1 | [1.63]

Crecencon
1947 |Crana 556,25 1,560 — 349,85 250,6 [1.94]
1953 |Koy6, Jluun 536,35 4,560 | 558,0] — — [1.717
1959 | Xuane6panar, — — — 349,88 — [1.64]
Maxnonanbn

1968 |Kynuanxep, 556, 4 4,560 | 558,0] — — 11.73]
Anauu, 3Boaun-
CKHH

1968 |Jlanuayc, Hu- 586,2 4,560 | 557,5| 349,7 250 [1.19]
cesabcoH, Celi-
Gep

1969 |KamnGeas, 556,3 4,558 | 557,0] — — [1.47]
Yerrepbe

1972 |Bapradrux 556,35 4,560 | 588,0(349,85] 250,35 [0.7]
1972 | Xcpsat 553,8 4,570 | 549,0] — — [1.69]
1977 |T'omec-Huero, 556, 40 4,560 — 349,90 — [1.59]

Toxnoc
1977 |Tounaxun, Our| 556,6 4,516 — — — [1.99]
0,005
1980 |Ilepenburreiin, 596,36 | 4,493 | 551,0[350,62| 250,25 [0.23,
INapywnu 0.24]

ITpumeuanne. Ilpunsitele B 9TOH KHMre 3HaueHHs] NMapaMeTPoOB VKA3aHH
B Taba 3.

In zl\‘p = 0,088 (Rl_‘ P« ) —07728 (1 9)

C KOHCTaHTaMH, YKa3aHHHMH B Ta6j. 2. B atom ciayyae cucrema-
THYECKH 3aHMIKCHUBIMH NPH BceX Temnepatypax oT Iy Ko Txp OKa-
3aJIMCh TaKke W 3HaueHHd ps ¢peoHa-10, paccunranubie mo 06006-
menHoNy ypaBHeHuio (0.19). Ecau ke npuHATb pip==4,56 MIla, 10
OTKJOHeHHs1 paccuutanHHX no (0.19) 3HaueHHi oT TaGJIMYHBIX
nanHbix [1.90] ymenbmaercs Ha 1,56%, a 6ps 6yAyT nMeTb pasHbie
3HaKH B npenenax. =1,3%.

Tennory mapooGpasoBanusi dpeona-10 u3Mepsiii B HECKOJbKHX
paborax, HO mocse 1929 r. omy6GJauKOBaHBI TOJBKO AaHuble [1.64]
npu T'=298 K. Pesysbrarsl 3TuX paGOT HCHOJNb30BaHp NMPH COCTAB-
aenuu tabsann [1.90].

Tennoemkocth ¢, xkuakoro ¢peona-10 usmepssin B HHTepBaJse
T'=250,3—323 K (ta6a. 7). B cratbe XappucoHa, Measnna-Xbro-
3a [1.61] o6GcyxkaaoTcs naHHble 12 aKCIepUMeHTa bHBIX paboT, BH-
HOJIHEHHBIX 10 1957 I., U choenaHbl KPUTHYECKHe 3aMedyaHus Mo MHO-
ruM H3 HHX. Ha oCHOBaHMH CpDaBHHUTEJbHOIO aHAJH3a OMNBITHHIX
JAaHHBIX HaMH NMPHHATA JHHeHHAas 3aBHCHMOCTb:
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¢, = 121,294 4- 0,348667 - 10—'T I x/(moub - K), (1.10)

KOTOpasi moctpoena mo usMmepenusM [1.63, 1.106] u mepenaer ux c
norpemHoctbio MeHbiie 0,15 %. dxkcnepumeHTasbhbie ganube [1.61]
TakXe IOAYHHAIOTCA JIMHEHHOH 3aBHCHMOCTH, HO OHa pacrnoJjoxe-
Ha Ha 0,6—0,7 % Huxe. anuwe [1.56] mpu 298,15 K sasasworcs
IIPOMEXKYTOYHBIMH.

CxopocTb 3ByKa B XKHAKOM (peone-10 uaMepsiiy B HECKOJbKHX
pa6orax. B nocsienneii no BpeMeHH paGore [1.43] BHIIOJHEHH,
NO-BUAUMOMY, HauGoJee 06CTOSTENbHbIE H3MEDEHHS W AJsi HHTEp-
Bana I'=250—420 K nosyyeHa HHTepNOJsIUHOHHAs (hopMyJa

3
o = 3b,T*, (1.11)
k=0
rie bo= 0,219800-10%; by=0,747728.10-2;
by=—0,5962231. 10%; by=—0,609615- 10-5;

a w BbIpaxKeHa B M/C.
Puc. 7 maer npeiacrasjeHde O COrJIaCOBAHMH PACYETHHIX H ONBITHBIX
IaHHBIX.

WU/”' Wa 0% —
V’L’/T
m-1 a-4
05 = v-2 +-§
o-3 x-6
XX X
0—o—0— X 2% X
X v o g‘ﬁ WV vy X
A + t
2 + + +
a .
=05 .- + + +
+ |+
+ +
~1,0
250 300 350 400 TK

Puc. 7. OTKNOHeHHe ONBITHBIX 3HAYEHHH CKOPOCTH 3BYKAa B XKHIKOM (peo-
He-10 Ha JIMHHM HachlLIEHHS OT PAaCcCYMTAHHBIX 10 ypasHenuio (1.11) mo
JaHHBIM:

1 — Qpeiiepa u np. [1.43]; 2 — Jlaremana H nap. [1.74]; 3 — CakmaHa, Bouyeka [1.106];
4 — Bekepa [1.41]; 5 — TumodeeBa, OrnywenHukosa [1.29]; 6 — bo6uka u mp. [1.43]

CropocTb 3Byka B HacblilleHHBIX mapax ¢peoHa-10 onpenensniu
IKCHCPHMEHTANbHO TOJMLKO B ofHOI pabGote [1.31], mpomenanHo#t B
Wucruryre tenmodpusuky CO AH CCCP. HM3mepeHusi 0XBaTHIBAIOT
nHTepBaJs temnepartyp T=343—535 K, BbiNoJHEHbl MO0 METOAY HH3-
KOYaCTOTHOTO aKyCTHYECKOIO pe30HAaTOpa U HX MHOTPEIIHOCTb, IO
ouerike aBTOpoB, He mpeBbluaer 1 Y%. 3amerum, 4TOo Ha 3TOi XKe
yCTaHOBKe H3MepeHa CKOpPOCTh 3BYKa B HAacCHIIEHHBIX napax ¢pe-

3* 35



oHa-11 u 21. YxasaHHBle ONMBbITHble JaHHble GbIIH HCIOJb30BAHKI
s pacuera AuQdepeHnuaspHoro noxkasareds aguabarsr [1.32].

JKcnepUMeHTaJbHash HHQOPMALHS O MOBEPXHOCTHOM HaTsxKe-
HHH XHAKOro ¢peona-10 Hesenuka. B [0.6, 0.7] npuBegens Ta6./1H-
ubl ¢ A usHrepBada 273 — Typ, paccuHTaHHble 10 YpPaBHEHHIO
JI. I. Bonska [l1.7], xoTropoe OCHOBaHO Ha ONBITHHIX MAHHBIX PH-
gyapaca, Kapse (1921 r.). B Hacrosueil pa6ore pacyeTs BLIMOJHE-
HBl 1o ypaBHeHHo (0.56), npeo6pa3oBaHHOMY K BHAY

5

0 = 00,6 2 Bm(l —’C)m. (112)

m=1
Has ¢peona-10 npunaro 103-00=22,10 ITa-m [0.25]. Bbiumc-
JeHHBle N0 ypaBHeHHIO (1.12) 3HayeHHs] ¢ OUEHb XOPOLIO COTJA-
cytorcss ¢ tabauunbiMu [0.6, 0.7] U skcmepuMeHTanbHbBIMH [1.72] B
nepekpblBaioIleMcsl MHTepBaJe TeMnepatyp u Ha 1,5—25 9 Boine

usMmepensnix B [1.35]. Kak usBectHo

L,
o=a"— (" —0"g, (1.13)

rle @ — KanujaspHas nocrosHuas. Hcmonw3ysi Beipaxenusi (1.12)
H (1.13) u u3BecTHHe 3HAYeHHsi OPTOOAPHUECKON MJIOTHOCTH KHJ-
KOCTH M Tapa, HeTPYAHO pacCUMTHIBaTh a. HesaBHcHMHE pacueTs
MOTYT GHITb CAeJaHbl N0 000GIIEHHOMY YPaBHEHHIO, NpPENJOXKEHHO-
my B. I1. )Kenesunm [1.11]:

o =at[ A5+ RS (114

rae e=(1—+), a obuue ans1 pasHbX dpeoHoB KO3ddHIEEHTH

A=0,233323.10°; 2=0,940727-10-%;
B=0,858579-10~2; $=0,1917293- 102
C=0,332440- 10t

ITo nanubiM [1.11] nns ¢peona-10 xoHcranra 108-a,2=1,9314 m2

H3syuennio $asoBHX Nmepexof0B KHAKOCTb — TBEPAOE BelleCTBO
H TepPMOJIHHaMHYeCKHX CBOHCTB KpHcraJaiHueckoro CCly nocsiue-
HO CPaBHHUTEJbHO MHOTO 3KCIEepHMEHTANbHBIX paboT. DTOT HHTepec
00bsiICHSETCSl CYLIeCTBOBAHHEM HECKOJbKHX KPHCTAJJIHUECKHX MO-
Iudukanuii (Ia—c kyOHueckoil rpaHelleHTPHPOBAHHOH peLIETKOH,
Ib—c pomGoaxpnueckoit, 1l —c MOHOKJHHHOH) H CJOXHOH Kap-
THHO! TepeXoZoB, KOTOPasi MoxKeT ObiTh HJJIIOCTPHPOBaHA MpHUBe-
JeHHOH Ha pHc. 8 cxeMoi.

ITo npusepmenuniM B crarbsax [1.40, 1.50] maHHBIM BOCBMH 3KC-
NnepruMeHTaJbHHX PaboT ocpelHEHHHIE 3HAYEHHS TeMNepaTypH Ie-
pexonoB npH atMochepHom paBieHnn T1=245540,5 K; T,=
=250,04+0,5 K; 73=225,5%+0,5 K.

Pemerka kpucrannunueckoro ¢peona-10 B HH3KOTEMIEpaTypPHOH
dase aBadgeTcs MOHOKJIHHHOH, NPHYEM LEHTPH TAXKECTH MOJIEKYJ
00pa3yioT HECKOJbKO HCKajKeHHYI0O KyOHYecKyio TIpaHeleHTpPHpO-
BaHHylo pemierky [1.3]. [ToqpoGHble H3MepeHHs TENJOEMKOCTH HH3-
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KOTeMIEepaTypHoi (asbl BhimosHenp B [1.3, 1.36, 1.63]: B [1.3] mpu
T=2—93 K u T=200—236 K, B [1.36] npu T=23—50 K, B [1.63]
nmpu T=17—298 K. B [1.63] NPOAHAJIH3HPOBaHbLl  NPelLIECTBYIO-
UIMe HCC/IeNOBaHHS, B KOTOPHIX H3MEPEHHS NPOBOLHIHCH B Goslee
Y3KHX HHTepBanaXx TeMmIepatypu. B mnepexpuiBaiouiuxcs Temmepa-
TYPHBIX 06J1aCTSX PaCXOXKIEHHE ONMBITHBIX JaHHBIX [1.3] u [1.63] ue

i N
Puc. 8. Kpucrannuueckue moguu-
Kauud ¢peora-10 ! K UBROCITID I l

o
o3
(35,

o > o
o !
P

(o o)
o®
10 i
4° fe§ ——t——
o ] )
S5 —
: i 75}
s
| 2% 226 TK
! |
a 2 i !
133 200 TK

Puc. 9. TennoeMKOCTb KOHIEHCHPOBAHHON dasnl dhpeona-10
MO ONLITIBIM AaHHBIM:

1 — Xukca, Xonnest, Credencona [1.63]; 2 — Barankoro, MaHxeaus
[1.3}; 3 — Arake. Ynxapm [1.36]

npesbiraer +1%, a uuc/nOBble 3HAueHHs TeMIepaTypm Nepexoga
II—1b npakruyecku coBmajgamOT (C yyeToM MOMpaBKH Ha pasJaunyHe
TeMNeparypHuIX mkan); 73=22532+0,05 K. OnbiTHble naHHBE
SIOHCKHX HccaenoBareseii [1.36] B untepBase T=15—30 K 3a-
METHO 3aBBIIIEHH (MaKCHMaJbHO Ha 7 %).

M. Y. Barauxuit, B. T'. Mauxenunii [1.3] orMeualoT, yTO HayuHas
¢ Temmeparypbl (224,95+0,05) K rteMnepaTypHas 8aBHCHMOCTb
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TENJIOEMKOCTH CTAHOBHTCS O4YeHb KPYTOH (ITO MOKa3aHo Ha puc.9),
XOTSl B Hcc/aeayeMoM 06pasie MaccoBasi N0Jsi OCHOBHOTO BellleCTBa
cocraBaana 99,95 %. Tenfosoit a¢pdexr, usmepenHbii sKcnepUMen-
TaJlbHO B HHTepBajie Temmepartyp 225—227 K, oxasajcs paBHBIM
(1134+3) kan/mosb, T. €. mpuMepHo Ha 3,5 9, GoJjbuie, 4eM Haii-
neHHoe B [1.63] snauenne AHr, .

Ykasanubie B Taba. 9 3HaYeHHs] TeMIepaTypPpl NJAABJEHHS OT-
HOcATCSA K (pa3oBOMY MNepexody TBepiaas ¢asa Ib — xkugkoctb. Co-
OTBETCTBYIOIAss 3TOMY TNePeXOly TemioTa IJaBJeHHs DaBHA
(600+=10) xaxa/moab [1.63], a u3MeHeHHe OO6beMa INpH IJaBJEHHH
Avna=4,6 cm3/monp [1.89]. TIlo manueim Cakmana, Kiocca [1.89]
MoJIbHbIe 00beMBEl COCYULeCTBYIOUINX (a3 (B cM3/MOMb) 0,=91,73;
vrp==87,1. D10 O03Hauvaer, 4TO NPH INJaBJeHHH 06GBeM ¢peona-10
yBeauuuBaercsi Ha 5,3 Y. Ilo maunbiM [1.68, 1.89] ato yBenuuenue
o6beMa HecKoNbKO MeHblire (5,1—5,2 %).

B pa6orax Il. Bpum:kmena (1914 r.) usmepens Tny U Avgy 0pH
nabnenun go 880 MIla (Ton<<485 K). [To 3THM ONBLITHBIM HaHHLIM
B [1.38] onpenenenbl KOHCTaHTH ypaBHeHusi CHMOHA:

: p=po=a[(T[To)" —1], (1.15)
rae To=250,6 K; a=2919 6ap; c=2,12.

Hpyroit Habop koHcTaHT moJayued B [1.12], a B GoJee mosaHei
pabore M. K. )Koxosckoro [1.14] npensoxkeHo GoJjiee yHHBeEpCAJb-
HOe ypaBHeHHe KDHBOil NJIaBJeHHS M HalileHH ero mapaMmerpn AJs
MHOTHX BeIllecTB, B TOM 4YucJje H AJas1 ppeona-10.

JJs. annpokcuManuyu onbITHHIX AaHHBIX [1. BpumxMena o Aupy
B pabore [1.13] ucnonb3oBaHo ypaBHeHHe

Avy, = Avy exp [—b (TITy—1)]. (1.16)

Ins ¢peona-10 cpennee 3HaueHHe koHcraHThl b=1,61, HO 3Ha-
yeHue Avy He ykaszaHo. OpHako, cyas mo rpaduky paGotsl [1.13],
NpUHATO Avo=3,97 cM3/MOJb, YTO cOrJacyercsi ¢ pekOMeHalueld
I1. bpunxMena (1924 r.), HO cylleCTBEHHO HUXKE HENOCPEACTBEH-
HBIX usMepenuit [1.89].

HoBble ncciaenoBanusi Gapuyeckoll 3aBHCHMOCTH TeMIIepaTypHl
niaBjeHust TBepaoH ¢dasbl Ib no masnenns 250 MIla BbIMOJIHEHBI
B [1.40], pe3yabTaTbl KOTOPBIX AOCTAaTOYHO XOPOIIO COTVIACYOTCS
U nepefalTcs ypaBHeHHeM

T = Ay+ Aip + 4,07, (1.17)

rae Ao=249,58; A1=0,386; A,=—0,218-10"3, a p BHIpaKeHO B
MIla, T—s8 K. BaxHo mopuepkHyTb, uTo ypaBHenue (l.17) ¢
YKa3aHHBIMH KOHCTAHTaM{ NPHMEHHMO TOJBbKO [JIs Mepexona TBep-
nas ¢pasa Ib — kuakocTb, a npu 06pPaTHOM mepexoje XKHUAKOCTb —
Ib Temmepatypa 3aTBepAeBaHHs 3HAUUTEJbHO HHXKe H IO JAaBJEHHA
100 MIla npakTHyeckd paBHA TeMmepaTtype TJaBJeHus NpH Iepe-
one TBepnas ¢asa la — xuzakocrts [1.40]. B sroii pabore ypashe-
uusg (1.17) mpuMeHeHbl TaKxe IJis ONHCAaHUS GapUYeCKOH 3aBHCH-
MOCTH TeMIepaTypbl NJaBJeHHs NpH Nepexoiax la — XKumkoctb H
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II—1Ib, 1. e. 3aBucumoctu Ty u T; ot p. Ilonoanurenbuyio HHdOp-
MalHi0 O TepMOAHHAMHyecKuX cBOiHCTBAX (Tna, Avnx) ¢peona-10
npu ¢asoBoMm nepexose II—Ib moxuo naittu B [1.13, 1.14, 1.22], a
B [1.50] — nanuble 0 w B dasze Ib.

Ypapuenust coctosHus W Tabauubl. Jl1s pacuera Tabuaui Tep-
MOIMHAMHYeCKHX CBOHCTB rasoobpasHoro ¢peoHa-10 npu noBh-
IIEHHBIX AaBJeHusaX B pa6ore Cewaapu, Bucsanara, Kysopa [1.90]
npuMeHeHo ypaBHeHue (0.2), B xoropom b=0,575953-10~1; A,=
=—0,261901189- 102, A,=—0,38842449-100; B,=0; By=
=0,16924131-10~; C,=0; C>=-—0,428581627-103%; As;=0; A;=
=0,495628873-10'; B;=0,28784-10~*, B;=-—0,280089.10-2;, C5=0;
C3=0,93490348- 10%; £=D5,475, npuyeM v BBIPAXKEHO B JI/MOJIb; p—
B at™M; T —B K.

[To stomy ypaBHeHMIO paccuuTaHbl Tabjauubl v, A, S B rasoBoi
tdase ¢peona-10 npu T'=280—750 K u p=0,1—200 atm. Co cBoeii
CTOPOHBl 3aMETHM, YTO UHCJOBble 3HaueHHsi KoHctaHT Ai, B;, C; B
ypaBuenun Mapruna — Xay CyliecTBEHHBIM 06pa3oM 3aBHCAT OT
NPHHATHIX 3HAYEHHH KPHUTHYECKHX NapaMeTpoB BellectBa. Pasmuu-
HBIMH MOTYT OBITb TaKKe H aHaJUTHYECKHE COOTHOUIEHWS, NpuUMe-
HAEMble U ONpefeseHus ITHX KOHCTaHT (cM. ceoliaku B [0.2, 0.29]).
OueHHTb cTemeHb AOCTOBEpHOCTH paccuutaHHbXx B [1.90] Tabann
MOKHO, NpUMEHHB, Hampumep, oOobuieHHoe ypaBHeHue BBPC —
ypaBhenue (0.5) B Taba. 1 uau o6o6wenHoe ypaBHenue Jlu-Kecaepa
[1.76). Tlociconee Gasupyercss Ha TpexrapaMeTPHYECKOM NPHHIHITE
COOTBETCTBEHHBIX COCTOSIHMH H 3aNHCHIBaeTC B KOMIAaKTHOH dopwme
TaK:

z =20 4 (Pi/Pi") (z(0 —zO). (1.18)

3nech Haxgctpounble HHAEKCH (0) U (r) OTHOCSTCS COOTBETCTBEHHO
K YPaBHEHHSIM COCTOSIHHSI TPOCTHIX (D/IOHIOB (aproHONOLOOHBIX
BellecTB) u OasucHoro (reference) BelmectBa. AHanuTHUecKad
¢opMa 3THX ypaBHeHHH — MoOJU(HUIUPOBaHHOe ypaBHenne BBP ¢
12 koHcTaHTaM¥, YHCJIOBHE 3HAUeHHs KOTOPBLIX H3BecTHHI [1.76].
Kpurepuit Iluruepa pas uccienyeMoro BeLiecTBa MOXKHO HaHTH MO
IaHHBIM O KPHBOH YNPYrocTH, Tak Kak Pi=[—Ig(ms):=07— 1], a
JUIst 6a3UCHOTO BelllecTBa OH MPUHAT paBHBIM PiM=0,3978. Tlones-
HO MMeTb BBHIY, 4T0 B[1.76] npuBeneHn Takxke Tabmauusl 2, (Hr'—
—H)/RTyp, (Sr°—3s)/R, (cp—cp®)/R mnpu t=0,3—4,0 u n=
=0,01—10,0 nas Bemects (0) u (r).

B pa6ore Xummnana [1.65] paccMaTpuBaercs MoJeJbHOE ypaBHe-
HHe COCTOSIHHSA BHUIa

{“'{_ fa [(‘?—fb) (’tcp—— fc)]_l} (c?_fd) - F‘/zr\'p (119)

H NpHBeJeHbl KOHCTAHTH Ans 60 BelllecTB, B TOM uHcJe U Aas ¢pe-
oHa-10. YxaxeM, YT0O KOHCTAHTH fq, f» U fo MOIYT GBITH BBIUHCJEHBI,
ecay H3BECTHH KDHUTHYECKHE MapaMeTphl W KOHcraHta fq [1.65].
Takum o6pa3om, /s BoccTaHOBJEHHS ypaBHeHus [1.19] HyxkHa mu-
HHMaJbHasl JKCNepuMeHTasbHasi uHpopmauusd. Cynas mo Jurepa-
TYPHBIM [aHHHIM, ypaBHeHue (1.19) mpHMeHHMO AJs OLEHKH Tep-
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MOAMHAMHMYECKHX CBOMACTB BellleCTB B MeTacTaGHJbLHOM COCTOSIHHH
[0.26].

HOns xuakoro ¢peoHa-10 TepMogmHaMHyecKMX TabJul B Of-
Ho(asHOM 06JacTH HE COCTABJSANM, HO YDaBHEHHH pPas3JHYHOrO TH-
na usBectHo MHoro. [IpakTuyeckn Bo Bcex paGoTax, MOCBSIIEHHBIX
H3YYeHHIO P, U, T-3aBHCHMOCTH IIPH NOBHILNEHHLIX AaBJEHHAX (CM.
Taba. 6), MOMHMO Ta6JHL OMBITHHIX NAHHBHIX (a Yalle BMECTO HX)
JaeTcsl ypaBHeHHe COCTOSIHHS M IPHBeJeHH Ha rpadukax CpaBHe-
HHs PACCUHTAHHBIX 3HAYeHHil H30TepMHYecKol Br=—(1/v) (Av/dp)r
n agmabatHoil Bs=-—(1/v) (Op/0v)s cKUMaeMOCTH ¢ MHOTOUYMCJEH-
HBIMH JIATEPATYPHHIMH JaHHHIMH IIPH aTMOChepHOM JaBJIEHHH.
Hamn6oJee nosnblii 0630p M CpaBHHTENbHbIH aHAJIH3 ONBITHHIX JaH-
HHX 0 @, Br ¥ Bs xkuaxoro ¢peona-10 cmenanu Bencon, BHHHHK
[1.42]. B aToii paGore mpojenaH Takxe YHCJEHHBIH aHaau3 9 pas-
JHYHBIX (ABYX- H TpeXmapaMeTpHYEeCKHX) YPaBHEHHH COCTOSIHHS
NJOTHBIX KUAKOCTEH.

OxonyaTeJqbHO H3 TpeXmapaMeTPHYECKHX YpPaBHEHHH BHIGPaHO
ypaBuenve Bepua (Bropoe mpuO/HiKeHHe), a M3 AByXIapaMeTpH-
yeckHX oOblyHOe (usual) ypaBHeHue TaiiTa, KOTOpPOE OIHAKO 3amH-
caHo He B ¢popMe (0.27), a B mpeoGpa3oBaHHOM BHIE

(p—Po) ko = (ky" + 1)~" {exp [(ky + 1) (1 —0/vy)] —1}. (1.20)
3aece k=Br—1=—v (dp/0v)r; ko=[ (po, T); ko’= (0k/Op) T, pgs Po—
HayaJbHOe JaBJIeHHe, NMPH KOTOPOM H3BECTHA 3aBHCHMOCTb YAeJb-

Horo o6weMa vo(T) uaum naorHocTH Qo (7). Temnepatypuble 3aBHCH-
MOCTH ko H ko' ONHCaHBI OJTHHOMAMHU

3
s (1.21)
kO, = 2 a,Tf"".
j=4
Jana xuakoro ¢peona-10 mo cBOMM ONBITHBIM JAaHHBIM npu T=
=273—413 K u p<<338 MIla (cM. puc. 1) aBrope pa6oth [1.42]
HallJId CJeAYIoMe 3HaYeHHsT KOHCTAHT:

a,= 0,405086-105; a,=—0,355757- 10¢;
a,=—0,144434- 103, as=0,756205-10;
a;= 0,130567-10°% ag=—0,106175-10-3,

IpHYeM ko BHIPaXeHO B aTM, a k' —B (aT™)2

Cyas mo naunbiM [1.42], ypaBuenune (1.20) mocraTouHo Xopowio
npeicTaBaseT HMelouidecs p, v, T-1aHHBE JJs XKHIKOTO (pe-
oHa-10, a dopmyaa (1.21) nas ko=1/pr'-TeMneparypHylo 3aBHCH-
MOCTb H30TEPDMHYECKOH CKHMAeMOCTH Tpu aTMochepHOM [aBJe-
Huu. Tem He MeHee cienyeT ykaszaTb Ha ADYrue ypaBHEHHs, IpHMe-
HsiBLIHecsl NpY 00paboTKe ONBITHHX AaHHHIX.

Tak, B [1.45] pekoMeHnyeTcs: ypaBHeHHe

Bt = exp [, + (6s/T) + (¢, In T)] (1.22)
U HalfeHBl €ro KOHCTAHTH AJs 60JbLIOH IPYyNnu XKHAKOCcTeH. [las
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CCl; B wnnrepBane I=250—348 K Ko3QHUIHEHTH ypaBHeHUs
(1.22): ¢;=-—0,420047-10% c¢2=0,158822-10% c¢;=0,76633-10%.
IIpu kOMHaTHO# TeMmepaType OTJHYME PAaCCYHTAHHHIX MO ¢op-
mynam (1.21) u (1.22) 3navenuii fr° He mpesbimaer 1 %.
Astopw [1.70, 1.81] nn1a annmpoxkcuManHu COOCTBEHHHIX H3Mepe-
HHEH# MNJIOTHOCTH XKHAKOro ¢peoHa-10 ucnonnp3oBalu H30TepMHYe-
ckoe ypaBHenue XaiiBapaa (1967 r.)

poo (Vg—0) =do + dip + dop?, (1.23)

rae p—Jaubo p, A1160 (p — po), a Ko3pdHUHEHTH d; NPHBENEHH B
tTa6auuHoN ¢opMe. B axcnepuMmenradbHbIX paborax [1.46, 1.67]
TakXe NPUMEHSJIH NOJHHOMH Xd;pi{, HO aNNPOKCHMHPOBAJH OTHO-
CHTeJIbHEEe 00BeMH Uorr="0/Vo. W1 HakoHen, B [1.70] u Ap. moaydyeHH
k03 duunenTH ypaBHeHus (0.27), mpuueM koaddunuent C — mo-
CTOSIHHAsl BeJIMYHHA, a B — mosoxuTeabHasi MO 3HaKy H yOBIBalo-
masi GyHKUHS TeMIepaTyphl.

Kak u3BecTHO, 3MIHpHYECKHE YPaBHEHHS] COCTOSIHHSI XKHIKOCTH
He JOMYCKalOT JajleKofl 3KCTPAmOJSIIHH 32 Npefelbl H3YYeHHOTO
MHTEpBaJa TeMNepaTyp, KOTODbIi B HalleM cJyyae OTHOCHTENbHO
HeBesJHK (cM. puc. 1). ITosroMy HaMu 6bIO MpoBepeHo 0606mIeH-
Hoe ypaBHeHHe cocrosiHusi I'mpuidpenbrepa, DBionepa, Mak-T'u u
Carrona (I'BMC), koropoe naasi obaactd (t<<l, e=>ws) npuso-
AHUTCS K BHAY

5 3
=4+ Moot —a, i1, (1.24)

i=0j=0

rae cij=[(Ri, ) [1.66]*. B Hamux pacyerax YHCJIOBHE 3HAYEHHs
KPHTHYECKHX INlapaMeTpPOB H KpuTepus Pupens npusstm no AaH-
HBIM Ta6a. 2 (roraa zxp=0,270, a napamerp f=7,15), a Temnepa-
TypHble 3aBHCHMOCTH Ws H s Ha KDPHBOH HaCHIILIEHHS ONpeAeJeHbl
no o6o6imenHbM ypaBHeHHsaM (0.19) u (0.20). BrluncieHuble mpu
THX YCJOBHAX 3HaueHHS IJIOTHOCTH KHAKOro ¢peoHa-10 Bmoaue
YIOBJIETBOPHTENBHO COIrJIACYIOTCS C 3IKCNEePHMEHTAJbHBIMH JaHHH-
mu [1.60, 1.81]. CnegosartenbHo, ypasHenue (1.24) MoOXXKHO HCIOJIb-
30BaTh AJs pacyera IVIOTHOCTH XKHAKOTO ¢peoHa-10 nmpu n>m, 3a
npejfesaMH H3yYEHHOTO MHTepBaJjia TeMIepaTyp.

Atopnl [1.43] 0 CcOGCTBEHHBIM 3SKCIHEPHMEHTAJbHBIM JaHHBIM
0 CKOpOCTH 3ByKa B o6nactu T=265—435 K u p=p;— 62 MIla
COCTaBHJIH HHTEPNOJISII{HOHHOE YPaBHEHHe

4 4
w=3 Na,;pT/, (1.25)

ie=0 j=0
rae

* B craree B. 3. Teanepa u ap. (Hss. sysos CCCP — duepretnka, 1977,
Ne 2, c¢. 111—115) conepxaTcsi omMOKH B (GopMyJax Al K03((UIHEHTOB Coi,
C3y M caMo ypasHeHue (1.24) sammcaHo HeBepHo, TT0STOMY MH [aeM CCHUIKY Ha
OpHrHHaJbHYIO paGoty [1.66].
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aw=0,163391.10% a;3=-—0,137685-10-%; a3 =—0,265566-10-2;
ap= 0,459107-10% au= 0,101374-1077; ax= 0,117381-10%
ape=—0,198084-10—1; a2=—0,100723-10%; a3;=—0,228821-10"7;
az=0,454054-10-% ax= 0,119214.10°% as;= 0,166368-10-10;
a0, =—0,366266-10-7; ay=-—0,525596-10-3; a,=—0,163608-10-2,
a= 0,137664.10% ax= 0,102329-10-% ay= 0,193393-10-%
a;,=—0,160440-10%; as=—0,745249-10-°;, a;,,=-—0,851254.107;
ap=0,708196-10-2; axp= 0,223763-10%; a;= 0,165366-10-9;

a,,=—0,119764 - 10—12,
npHueM @ BhIpaxeno B M/c, p— B MIla, T —B K.

1.2. OB30P OMNYBJIMKOBAHHbIX [AHHBIX O MEPEHOCHBIX CBOMCTBAX

Bsskocth. CyliecTByromive crpaBoyHble JaHHBlE O BSI3KOCTH
dpeona-10 [0.6, 0.7, 1.9, 1.10] oxBaTHIBAIOT TOJBKO KPHUBYIO HAaCHI-
1eHust (CO CTOPOHBl KHJKOCTH) H TeMIEpaTypHYIO 3aBHCHMOCThb
BSI3KOCTH rasa npu atmocepHoMm pAaBJjeHud. B crnpasounukax [0.6,
0.7] npuBeseHH 3HayeHHd 1/ W Mr B HHTEpBaje TeMIleparyp
(263—453) K u (273—873) K coorBercTBeHHO. B CIpaBOYHBIX MO-
Horpadusax [1.9, 1.10] coobmarorcd TOJbKO TabJUYHbie 3HAUEHHS
nr npu T=273—700 K. Ognako cBeneHHst 00 MCXONHBIX OINBITHBIX
JIaHHBIX H KaYeCTBE HX ONHUCAHUS OTCYTCTBYIOT.

[TepeueHb 3KCNEepPUMEHTANBHBIX HCCAENOBAHMH . B3KOCTH (pe-
oHa-10 mpeacrasBaed B Ta6Ja. 10. CpaBHeHHe HaHHHIX O TeMIepa-

TaGauuma 10
JKcnepuMeHTaJIbHble HCCJelOBAHHS BA3KOCTH (peona-10

[

T

" ABTOpEL I;DMJICPE | ﬂd]\l/ainl'lc:m’ dasa § i é( Uctounnk

(=) i = N

= | | SE| =
1890 | "antenmeiicTep 293 0,1 XK 1| Ka [0.50]
1894 |Topn, Poxnxxep 274347 s K 24| Ka [1.98]
1914 |Caxanos, Psaxoecku 273 0,1 X 1| Ka 0.50
1924 | JleBuc 298 0,1 x 1| KW | [0.50
1925 [KoaoccoBcku 283—-316 Ps K | 10| K1 | [0.50
1930 | BpayH, Jlnnke 296—761 0,1 r 9| Ka 1.44
1931 | Bpraxmen 303—348( no 400 x | — | KU | [1.9]
1932 |Cneppu, Max 323—523] 0,1 r 5| Ka 1.93
1933 |TuTanu 401—588| 0,1 r 6 | Ka 1.96]
1940 |Baun Buiik ¢ coastopamu | 304—-101| Ac 125 bie 20 | IT 1.105]
1943 |Mak-T'oBepx 203—343 0,1 r; x| 9| KIO | [1.79
1954 | FpyuGepr 298 0,1 K 1| Ka 0.50
1956 | Xammona, Crtonc 298 0,1 K 1| Ka 0.50
1958 | Bak, AnnepceH 208 0,1 X 1 | KUI | [0.50
1960 | Mioaunep, Hruarosciiit 293—413] 0,1 r; x| 4| Ka | 11.82]
1967 | Munsep 273 -223] 0,1 x 2| Ka 1.30]
1971 |Konmmure, Maxaoiixann | 303—323| no 175 x| 22| IIP 1.49]

* 3xech, a Takxke B Taba. 18, 30, 41 u 52 cokpamenus: Ka, KII, TP, IIT,
KJI 0603HaualoT COOTBETCTBEHHO MeTOAB KANHAIAPA, KaTALUlerocs IapHKa, Mbe3o-
KBapUEBOTO Pe3oHATOpa, Maaloliero TeJa, KoJeGomerocs: AHCKa.

12



TYPHO# 3aBHCHMOCTH BS3KOCTH ra3a NPH HU3KOM AABJIEHUHU (puc. 10)
NIOKA3kBaET, YTO GOJBIIAHCTBO H3 HHX YAOBJETBODPHTENbHO [B mpe-
nenax (5—6) %] coraacyioress Mexxy coboit. Mckiouenne cocras-
JISIIOT, MOXKaJyH, JHIb HECKOJBKO OMBITHHX TOYeK THTAHH [1.96].

240500 © -
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12 - _—— g
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Pue. 10. Bsskocts rasoo6pasiioro ¢dpeona-10 npu Huskux
JaBJIeHHSIX

ONLITHBIE JaHHble: | — BpayHa, JInHke [1.44]; 2 — Cneppu, Maxka

{1.92]; 3 — Turanu [1.96]; 4 — Mak-ToBepra [1.79]; 5 — Mioasepa,

HrnatoBcku [1.82]; pacyeTHble HaHHBle: 6 — no ypaBHenuio (0.32a);
7 — no ypaBuenuio (1.26)

Bsskoctb xuAKOrO dpeona-10 na aunHuu HaChIlleHUsl ompele-
JAH - PASJIUYHBIMH METOJXAMH H DAacXOK/IEHHe De3y/bTaTOB BCex
HU3MepeHH# (KpOoMe JaHHBIX Tanrtenmeiicrepa u Baka — Angepcena)
ne npessbiiraer (3—4) % (puc. 11).

Ilpu BHICOKHX HaBJEHHAX BSA3KOCTD ¢bpeona-10 usmepsaum TOMb-
KO B XKHIKOH dase. Jlosroe BpeMsi efHHCTBEHHBIMH ObIIH OMbITHLE
Aannble I1. BpuakMena mo oTHocHTebHOI BS3KOCTH Np/M; Ha H30-
TepMax 303 u 348 K npu paBaenun no 400 MIIa [1.9, ¢ 212]. Ban
Buiik ¢ coaBropamu [1.105] nsmepumn M Ha YeThipex H30oTepMax B
unrepsasne 304—401 K npu xasienusx g0 125 MITa. Onbity npo-
BOAWIA METONOM NajdoLero Tejla B CTEKJSHHOM Kamuuaspe da
~1 mm. [Nagawouiee Teno — Meranandeckas UrJia, NnoJIOXKeHHe KO-
TOPO#t (PUKCHPOBANH C NOMOLIBIO €MKOCTHBIX 1aT4HKOB, Hamepenus
Konmuurca n Maknofixauna [1.49] BbimosHeny METONOM I1be30-
KBAPIEBOIO pe3oHaTopa Ha Tpex usorepMax (303, 311 u 323 K)
pn naaenusix 10 175 MIla. Pesynbratel usmepenni [1.49, 1.105]
XOPOILIO COTJacyloTCs.

s onpenesenust BsskocTH ¢ppeona-10 npH atMocdepHOM JaB-
JICHHI DEKOMEHIYeTCs HCNOJb30BaTh MOJAYYEHHOE B [1.18] 0606-
lEHHOe ypaBHeHHe

3
Ir = Xa, . (1.26)
=N
O6mue 12151 pa3HbIX GppeoHoB KO3 QHUIHeHTH paBHBI: ay, 0=—0,0226;
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an, 1=1,1499; ay, 2=—0,11340; a,,, s=0,0068. nausnayaspHas KoH-
CTanTa nr o= 17,8 mxIla-c, IIpn nosyyeHun 5TOro ypaBHEHHs ObLIO

HCNO/Ib30BAHO 24 ONBITHHX 3HayeHHs nr ¢(peona-10 B uHTEpBase
Temneparyp (293—761) K no nannbim [1.44, 1.79, 1.82, 1.93, 1.96].
Ilns ompenesieHust BSI3KOCTH XKIAKOTO ¢peoHa-10 Ha JHHHM Ha-

7.10° ra-c

! | |m-1 $-8
i -2 ®-9
A-3 @-10
1200 : A-b A-11 —
i 1 e-5 Oo-12
I i o-6 o-13
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Puc. 11. BaskocTb KHAKOrO ¢(peoHa-10 Ha JIMHHK HACHILICHHS:

onbiTHhie XaHHble: | — [anreEMefictBepa [0.50]; 2 — Topna, Pomxepa [1.98]; 3 —

CaxaHoBa, Psaxoncku [0.50]; 4 — JleBuca [0.50]; 5 — KosocoBcku [0.50]; 6 — Bau

Buiika u gp: [1.105]; 7 — Maxk-TosepHa [1.79]; 8 — I'pyuGepra [0.50]; 9 — XaMMoH-

na, Ctokca [0.50]; /0 — Beka, ArmepceHa [0.50]; 17 — Mioanepa, HMruatoscku [1.82];

12 — Munaepa [1.80); 13 — Koanunrca, Makaofixanua [1.49]; 74 — pacyerHble AaH-
Hble Mo ypaBHeHHsM (0.326) u (0.36)

CHILIeHHS H B ofHOda3Hoi obaactu npu 1<<0,8 pekomenayercss Hc-
noan3oBath 00oGmeHHoe ypaBHeHne (0.36). OGune ansi pasHbIX
(¢peoHoB KO3(PGHUIHEHTHI Cy, ;; IPHBeNeHH B TabJ. 4. MuauBuayadb-
Has KOHCTaHTa 1o7=341 Mklla-c.

3ameruM, 4TO KO3I(PGHUIHEHTH Cy, ;; ypaBHeHus (0.36) HaiixeHw
HEa OCHOBaHHH 06pabOTKH BecbMa MPeACTAaBHTENbHOH COBOKYIHOCTH
COIVIaCyIOILUXCSl SKCIePHMEHTAaJbHBIX NAaHHHX 1as ¢peoHos-10, 11,
12, 13 u 14, npuuem B MacCHB HCXOAHBIX JAHHHIX BKJIOYEHO OKOJIO
40 3Hauenuit ¢peona-10 mpu T=273—413 K [0.50, 1.49, 1.79, 1.80,
1.82, 1.99, 1.105]. '
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B o6aactu t>0,8 u p>0,1 MIla Bs3koctb cxkatoro R10 mox-
HO paccyuraTte no o606uleHHoMy ypaBHenuio (0.35), mocie Toro
KaK OonpejiesieHa MJIOTHOCTb.

B Tex cnyyasx, xoria HeoOXOAHMO pacroJiarath sIBHO Bblpa-
JXEHHOH TeMIepaTypHOH 3aBHCHMOCTbIO OPTOGapHYECKHX BSI3KOCTEH
(n” u v”) ¢peona-10, pexomenayworcs npeanoxennbie M. H. Ile-
penbmreiinom M E. B. IlapymunbiM ypaBuenus (0.326), npuuem
s n” npu TeMnepaTypax Huxke HopMaabHOH (T<Tgrx) caemyer
HCIOJb30BaTh ypaBHeHHe (0.32a).

TenaonposoaHocTb. UeThpeXXJOPHCTHIN YTJEPON SIBJASETCS OJ-
HHM N3 BellecTB, KOTOPhlE PEKOMEHAYIOTCSl B KayecTBe CTaHAapT-
HBIX NPH I'PafyHpoBKe H NOBepKe NPHOOPOB AJs ONpeleseHHs A,
NO3TOMY €ro TelJONPOBOAHOCTb, OCOGEHHO, AJSl KHAKOCTH Ha JIH-
HHM HacHIEHHS H3yyeHa BecbMa NOAPOGHO B IIHPOKOM TeMIlepa-
TypHOM AuamasoHe (ta6.. 11). Ha ocHoBe sTHX u3MepeHHi B cmpa-

Ta6aunma 11
JKCNepHMEHTAJIbHBE HCCICNOBAHHS TENJONPOBOAHOCTH ¢peoHa-10

»
T - | MaBaenite, ogﬁ :(
Ton AsTopH T;;‘: ep;g aﬁ%; 'l dasa é 5z o HCTOYHHK
D"gi- %
1885 |BeGep 285 0,1 X 1 II 08, 1.6
1911 |Tonpammunr 273 0,1 x 1 H 038, 1.6
1913 {Mosep 300—473 0,1 r 12 | KII 08, 1.6
1924 | NasuC 296—341 0,1 biie 2 | KII 038, 1.6
1940 |Punens 293 0,1 X 1 |.1II 08, 1.6
1941 |Befitc u np. 203—323] 0,1 X 3 3 0.8, 1.6
1945 |XaTunHCOH 291 0,1 x® 1 H 038, 1.6
1948 |Byad, Cu66ut 298—340| 0,1 X 4 | KII 08, 1.6
1949 [Bau nep Xeabz, 287 0,1 X 1 | HH 0.8, 1.6
Bau JpyHer
© 1951 |Pugens 253—323| 0,1 x 3 | KIL [1.86]
293 0,1 X 2 (I, I [1.86
1953 |Bakcrep ¢ coasTo- | 303—313] 0,1 K 3 | KII | [0.38, 1.6]
pamu
1954 |IImunr, 293—323| 0.1 x 2 | KIL [1.92]
Jlefizendpoct
1954 |Meiicon 293—338/ 0.1 x 3 | KI [1.77]
1954 |Puannnos 293368 Ps K — KUl [0.8
1954 | Baiinec, Benner 299—100[ 0.1 r — | K1 [1.103]
1956 |Yemtonep, Mayamn | 293—333| 0.1 x 5 I [0.8, 1.6]
1956 |Tepu, ®uanmnos | 293—333| 0.1 X 3 | H [1.8]
1956 |Cecus, Manu 298 0,1 X 1 H [0.8, 1.6]
1957 | ®uaumnnos 303 0,1 x 1 H [0.8, 1.6]
1958 |Uennonep c coas- | 208328/ 0.l x 5 | KWL | [08, 1.6]
TOpaMH
1959 |®ponracses, 203 01 ® 1 | 11| [08, 16]
I'ycakos
1962 Macna, Aneeapec | 278—407| 0,1 r 11 H [1.83]
1964 |Benapr 293—303| 0,1 X 5 | Ko [1.102]
1964 |Mak-JTaciuu 298—318] 0,1 xK 3 H [0.8, 1.6]
1966 |Tiodo, Jlenaninap, | 293—353 Ds X 6 | KII [1.101]
JIXoaHHH i
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IMIpodorscenue Taba. 11

»
o3, *
Tox ABTOpHI Iﬁ,ﬁ; ep}g i Haﬁ:}%gue, daza :’ E “g’ :‘2( HcrouHuk
ﬁ"lgb- g
1966 |3. T'ennep, Pactop-| 313 0,1 X 1 | KO [0.8, 1.6]
ryes, [anues
1966 |dxananisin 253—293 0,1 X 6 H [1.54]
1967 |Iloaby, IOrean 283—313 0,1 X 4 IT [0.8, 1.6]
1967 |Taywep 253378} 0,1 bie 10 HH [1.95]
1967 {Pactopryes, 293—472 ps XK 27 H [1.27)
B. Teanep
1968 {BapradTuk, 3aii- 300—600{ 0,1 r 23° H [1.5]
uesa, SIkym
1969 |Tpu, Jlefizendpoct | 273373 Ps 6 | KII [1.1001
1970 |Kepumos, 299333 0,1 X 3 PP [0.8]
dabaapos O,
dabpapos B.
1973 |HMBanuukos, JIut- 953—333 0,1 X 8 HH [1.16]
BHHEHKO, Paguenko
1974 |Mauupos, 400—640{ 0,1 r 24 | HH [1.21]
TapaumaHnos
1974 |TIpocros, 350—610{ 0,1 r 15 | KL [1.26}
KocrpoBckuit
1978 |3anopoxan 255—349] 0,1—60 | x 63 H [1.15]
1979 |TTapamoHOB 257—465 Ds XK 85 | KII [1.23]

¥ Gpech, a Takxe B Ta6a. 19, 31, 42 u 53 cokpawenus: H, HH, II, KII, PP,
MP 0603HayalOT COOTBETCTBEHHO METOAB HAarpeTofl HUTH, HeCTALHOHAPHBIA Ha-
rpeTofl HHTH, IIOCKOTO CJOSl, KOAKCHAJbHBIX IMJIHHIAPOB, PEryJsipHOro pexHuma,
MOHOTOHHOIrO pasorpesa.

BouHbIX u3gauusax [0.7, 0.8, 1.6] cocraBieHb TaGJHIBl TEMJIONPO-
BOgHOCTH A” xuakoro ¢peona-10 Ha JHHHM HACHILEHHS MpPH
250—470 K n tensonpoBOLHOCTH Ar raszoobpasHoro ¢peona-10 npu
atMocdeproM naBiaeHun mpu T = (300—620) K, a rtakxke B yka-
3aHHBIX JHMalNa3oHaX TeMIepaTyp AaHbl HHTEPNOJSIHOHHBIE ypaB-
uenns [0.8]

Ay - 108 = 102,7 — 0,22 (300 — T):; (1.27)
Ap- 10° == 3,363 3,338 - 102 . T, (1.98)

riae A BHpaxeno B Br/(Mm-K).

HccnenoBanust mnoc/leaHHX JeT H, B YaCTHOCTH, Pe3yJbTAThl
[1.15] mna xuaxkocTH B ofHO(a3HOH 06JacTH B ONMy6JIHKOBAHHBIX
CIpaBOUYHBIX M3JZAHHAX He OBIIM HCMNOJAB30BaHH. TakuMm 06pasoM,
HMeeTCs] BO3MOXKHOCTb COCTAaBJIeHHSI CYUIeCTBEHHO 0oJiee IOJHBIX
TabJHL TermJonpoBogHOCTH ¢peona-10, BkJouyass ogHodasnyoo o006-
J1acTh.

B rasosoil ¢ase temgonpoBogHOCTh ¢peona-10 usyyeHa TOJBKO
NPH aTMOChEepHOM MaBJEHHH, HO B LIMPOKOM HHTEpBaJje TeMIepa-
typ 280—640 K. [Mokazannble Ha pHC. 12 ombiTHBIE HaHHBIE COTJa-
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cyloTCsl B MNpejesax MOTPelIHOCTH skcnepumenta (3—5%) u He
JAIOT OCHOBAHMH MJfi MCIpPaBJeHHS (YTOYHEHHs) CYILECTBYIOUIHX
tabaun Ar [0.8]. OxHako B xkuikoii dhase MmoJoKeHHE HHOE.

Ha ocHoBaHHH aHa/lH3a IKCNEPHMEHTANbHHIX AAHHHIX O TEIJIO-
HPOBOJAHOCTH XKHUAKOTO ¢peoHa-10 Ha JUHWUM HACHILEHHS MOCTpoe-
HO ypaBHeHue (0.46), ko3¢ duIHEHTH KOTOPOro:

c, 1= 5,1354.10% ¢y, .=—8,1387-10~2;
), 2=—6,1644.102 G, 5= 5,7090-10-2;
c3= 8,8531-10—2 ¢;.6=—1,4580-10-2;

rip=254-10"% Bt/ (M-K).
A 107 Brfim-k;]

175
| #
| el
150 <
/
A
12,5 73
A -1
o-7
10,0 , 03
0 -4
75 i -9
—_—- 0
H
300 400 - 500 600 TK

Puc. 12. TensionposogHocTh razoo6pasiioro ¢peona-10 npu HHU3KHX AaB-
JICHIISIX:

onbiTHbIe Adanubic: [ — MamupoBa, TapaumanoBa [1.21]; 2 — Bapradrtuka ®H Ap.
[1.5]; 3 — Macua, AabBapeca [1.83]; 4 — IlpocroBa, KoctpoBckoro [1.26]; pacuyer-
Hble JaHHBle: 5 — no ypaBuenHwo (0.32a); 6 — no ypaeuenuio (0.31)

I1u koapbunvents Haitnensl B. 3. I'eanepom u I'. B. 3anopo-
xkanoM [0.12, 1.15] B pesysbrate o6pabotku 107 3nauenmnii A’ B HH-
TepBaje Ttemneparyp I =253—473 K mno maunmwm [0.8, 1.6, 1.15,
1.16, 1.23, 1.27, 1.54, 1.77, 1.86, 1.92, 1.95, 1.102]. CpaBHeHHe ONBIT-
HBIX M pacyeTHBIX 3HayeHuil A’ chenaHo Ha puc. 13. Jlonoanurensn-
Hble KOMMEHTapHd TpebYIOTcs, Mmoxkanyi, Tolabko K paboram [1.15,
1.23], ony6/uKOBaHHBIM B caMOe IOCJeHee BpeMs.

Pa6ora WM. A. TlapamonoBa [1.23] O6blna mpopenaHa ¢ LeJblo
BHISICHEHHSI BJIHSIHHUSI JIYUHCTOH COCTaBJSIIOILEH Ha MepeHOC TelJa
B LUJIUHIPHYECKOM CJIoe MOJYNpPOo3payHOil B HHppakpacHoil ob.a-
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CTH cnekTpa cpeibl. ONBITE NPOBOAH/IHCH METONOM KOaKCHAJbHBIX
UHJIMHAPOB IIPH pasiavyHeIX 3a3opax (ot 0,1 mo 1,6 mMm). ITo pe-
3ylbTaTaM H3MeDEeHHH NyTeM 3KCTPaNOJSIHH ONMBITHRIX AAHHBIX Ha
HYJIeBO¥ 3a30p ObIIH HaHJeHbl 3HAUeHHST MCTHHHOK <«MOJIEKYJsip-
HOH>» TENJIONPOBOAHOCTH. DTH JaHHBIE XOPOWIO COrJIACYIOTCS C H3-
MepeHusiMH [1.15, 1.27], BBHIMOJNIHEHHBIMH METOAOM HAarpeTodl HHTH,
npu rtemneparypax no 400 K. Ho c noeblmenneM temmepatypbt
pacxoxuenus yBeauuyusalorcs, gocturasi 10 9, mpm 460 K.

M3 raba. 11 BuaHO, 4TO moaydeHHule B [1.15] onmbiTHHIE HaHHBIE
0 TemJIONPOBOAHOCTH XKUAKOrO ¢peoHa-10 nmpu BHICOKHUX ILaBJEeHHSX
ABJAIOTCA €AUHCTBeHHbIMH. OHH OBIJIM BKJIOUEHB B COCTaB HCXOX-
HBIX A, p, T-usmMepennit masa ¢peonos-10, 11, 12, 13 u 14 (scero
380 Touek B MHTepBaje I'=108—408 K u p=0,1—60 MIla) mnpu
noJyyeHuu 0600iiedHoro ypaBHeHHsi (0.45), KO3pHIUHEHTH KOTO-
poro mpuBeleHH B Ta6J. 5. MakcuMaJbHOE OTKJIOHEHHe 3HaYeHHH
[1.15] oT paccunranubix no ypasHenuto (0.45) pasuo 2,9 %, a cpen-
Hee kBajaparuyeckoe — 1,9 %. Takum oGpasom, ypaBHenus (0.45)
H (0.46) mnpuMeHMMBI JJSI pacyeTa TEMJIONPOBOIHOCTH KHIKOTO
¢peona-10 B mWHPOKON 06JACTH TeMIepaTyp H AaBJeEHHI.

[ast onpenesieHHst TeNJIONpPOBOIHOCTH ra3oo6pasHoro ¢peona-10
NpH aTMOC(HEPHOM JHaBJIEHHH DPEKOMEHAyeTCsl HCIOJb30BaTh ypaB-
Henne (0.31) c xoadbduuuenramu: ay o=—3,581-10-3; a, 1=3,378 X
X 1075, Otn 3HaueHHs KO3()PHUIHEHTOB MOJYYEHH B pesyJbraTte 06-
pa6orku 70 3uaueHuii Ar B MHTEPBaJe TEMIepaTyp 278—610 K no
nansbiM [1.5, 1.21, 1.26, 1.83].

B Tex cayuasx, koria HeoOXOJHMO pacmojaratb SIBHO BBHIpa-
JKEHHOH TeMIepaTypHOil 3aBHCHMOCTBbIO OPTOGApHYECKHX TeIJIo-
npoBoxHocTeii (A H A”) ¢peona-10, pekoMeHAYIOTCS MpeNJOXKeH-
uee WM. U HepeJIbIHTeHHOM u E. B. ITapymuseiM ypaBHeHHs
(0.326), nmpuuem nas A” npu TeMmeparypax HHXKe HOPMaJbHOM
(T<Twrx) crepyer Hcnosab3oBaTh ypaBHenne (0.32a). :

Camopuddysusa. IDxcrmepuMeHTaldbHAs HHpoOpMaUus HafileHa B
[1.48, 1.78, 1.85, 1.104] u orHOcHTCS K XKHAKOH (ase. OmnbiTHBHIE
npanHbie o Dy 4 xkuaKoro ¢peona-10 npu aTMochepHOM [aBJeHHH
(BO/IM3M JIMHHH HachIllleHHs1) NoJydeHH B uHTepBate (283—333) K,
a B AByX pa6orax [1.78, 1.104] nsmMepeHHsl BHINOJHEHH B OXHOGa3-
HOft o6JacTH npH AasieHusx Ao 150 u 20 MIla cooTBercTBeHHO.

DKcnepHMeHTaslbHEE AaHHble 0 Dy 4 INpH aTMOchepHOM [daBJe-
HHH COTJIacyloTcsl MexXAy coboii B mpefienax (8—10) 9 (puc. 14).
CunbHo otamyaromumucs (mo 15—20 %) okasaauch JMIIb OMBIT-
Hele naHnble [1.104]. B [1.78} nHa ocHOBaHHM 06paGOTKH H3MepeHHH
camonuddysun B unrepBane temneparyp 283—328 K u xamJjenui
0,1—150 MIla nonyueHbl [nBe aHaJUTHYECKHE 3aBHCHUMOCTH, OJHA
H3 KOTOPHIX HMEEeT BHJ

1n(Dy, 1 - 10°) = 8,14611—1,11302 - 10—5 . p 4 2,05774 . 107 . p* —
— 3,11364(10°/T ) -+ 0,022672(10%/T)? +

+3,1840 . 10-5 . p(10%T), (1.29)
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rae Dy, BhIpaxeHno B M%/c, p —B Gapax.

Cpennsis KBajpaTHyecKas MNOTPELIHOCTb ONHCAHHS  OMBITHBIX
nanublx Makkyna u Byada [1.78] ypaBnenuem (1.29) pasna 2,1 9%.
DTO ypaBHEHHe XOpOIIO OMNHCHIBAKT TaKxKe naHHble [1.48, 1.85]
o camonubdysun ¢peona-10 nmpu armMocdepHOM naBJEHHH.

Hasi oueHku sasucumoctd Dy 1(T) B Kuikoit dase 3a mpese-
JIaMH H3YYEHHOTO HMHTEpBaJ/Ja TEMIEepaTyp MOMKHO BOCIOJb30BAThCA
o606weHHbIM ypaBHeHneM (0.52).

D-109mYc

22

<>
"\

18 pd

14 0. /A/ Z:; -
/cP° a-3
1,0 ﬁj 0 '2 —

20 0 30 320 30 TK .

Puc. 14. Camonudpdysus xuaxoro ¢peona-10 mpu
aTMOC(epHOM JaBJIeHHH:

onbiTHble HaHHble: | — PaTByHa [1.85]; 2 — Koaauurca, Mui-
aca [1.48]; 3 — Mak-Kyna, Byada [1.78]; 4 — Borrca u ap.
[1.104]; 5 — pacueTHble HaHHBbIC MacTosiwled paGOThH

1.3. TABIULbI TEMNIOMU3IUYECKMX CBOHUCTB MPEOHA-10
HA JIMHUAX KUMEHWUS U KOHAEHCALIMMH

PexomeHnayemble cnpaBoyHble JaHHBlE O TeMJIO(H3HYECKHX
cBoficTBax ¢peonHa-10 Ha JUHUSX pPaBHOBECHs KHIKOCTb — Map
npuBefieHbl B Taba. 12 W He BKJIOYAIOT BEJHUYHH TENJOEMKOCTH Cp.
Ho npu T<Turyx HUMEIOTCS ONLITHBIE HaHHBIE O TEMJOEMKOCTH JXKHI-
KOCTH Cp™ W anmpokcuMupyiomee ux ypasHeHHe (1.10). ITostomy
IIpH HeOGXOJMMOCTH MOMKHO paccyuTath a H Pr B xunkofi dase
npu T mo 350 K.

Ta6aunbl TennodusuveckKux cBOHCTB (peoHa-10 B omxHOoba3HOH
o6JacTH B 3TOfl KHHUre He NpuUBOAATCA. BMmecTe ¢ TeM cieldyer moa-
YepKHYTb, 4TO INpeJCcTaBJeHHble B pasfgenax 1.1—1.2 ypaBHeHus.
MO3BOJISIOT PACCYUTHIBATL Q, @, 1), A, Dy,4 H JAPyrHe BEJHUHHH C
JIOCTaTOYHO BHICOKOH TOYHOCTbIO M B CPaBHHTEJNbHO IIMPOKOM HH-
TepBaJie TeMIepaTyphl H AaBJeHHS.
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r’l1TABA 2
TEMNOD®U3UYECKME CBOUCTBA PEOHA-11

2.1. Ob30P OMYBJIMKOBAHHLIX AAHHLIX O TEPMOAWHAMMUECKUX
CBOMCTBAX

[lnaHoMepHOe H3ydyeHHe TePMOJHHAMHYECKHX CBOHCTB (pe-
oHa-11 Hawanoce ¢ pabor [2.33—2.37, 2.60, 2.56]. B atux paborax,
TaK e KaK M BO BceX NOCJAeAYIONIHX, 0co60e BHUMaHHE yIessoch
BOIPOCaM YHCTOTHI HCCJeLyeMOro BellecTBa, KOTOPYIO KOHTPOJHPO-
BaJli MO MOCTOSTHCTBY HOpDMaJibHO#M TeMnepaTyphl KHmeHus [2.34]
nau pasnenus [2.60, 2.21] HachHIIEeHHBIX NapoB Pas3HYHBIX (pak-
LHH, moJyyaeMbIX NPH neperoHke. B Gosee mo3gHux paborax [2.19,
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Puc. 15. Ob6aacTtn 3Kcme-
PHMEHTaJIBHOIO  HCCJEJ0- 800
BaHHUSI TEPMHYECKHX CBOH-
crB (ppeoHa-11 mo JaHHBIM:
1 — Bennndra, Mak-Xaprecca 600

.

[2.356]; 2 — PuBkuua, Kpeme- K
HeBckoft [2.18, 2.22, 2.23] \\
463 \

200 3 <

N

0 227777
250 350 350 400 450 T.K
-1 Y -2

2.30] nnsi ompeleneHHs cOCTaBa, NPeAHA3HAUYEHHOTO AJsi HCCIeLO-
BaHus (peoHa-11, mpumensiin xpomarorpaduueckuit anaaus. Co-
BpeMeHHble METOABI MO3BOJISIIOT HOCTHraTh BBICOKOH CTEIeHH OYHCT-
KH: MaccoBhHIe JOJNH OCHOBHOro HPOAYKTa cocTaBisiorT 99,99—
100,00 % Boxel — Menee 0,0025 %, HeJeTyyero ocraTka HPHMeDHO

0,003 %, mpuueM mpHMecH APYrHX (peoHOB He HAEHTHOHUHPYIOTCH,
a KHCJIOTHOCTb OTCYTCTBYET.
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OnpiTHpie paHHbple B OnHO(a3HOi oGaactu. Ilepeuens skcnepu-
MEHTaJbHHIX PaboT, MOCBAILECHHBIX HCCIeN0BAaHHIO TePMOJHHaMuye-
CKHX CBOHCTB ¢peoHa-11 B oxHodasHOi O6GJacTH INpHBEAEH B
Taba. 13.

Ta6nuuma 13

JKCNepHMEHTAJIbHBIE HCCE]0BAHHA TEPMOJAMHAMHYECKHX CcBoiicTB ¢peona-11
B ofHOda3Hoi obaacTH

® [
£ EH
Ton Asropht 5 | Teumeps- | Hannenme, @ - re—
P QE,E Typa, K Mlla asa %: cT
=3 58

1940 |Beununr, 0 303—477 0,1—2,1 r 34 [2.35]
Maxk-XapHrecc,

1940 |bBeunnunr, cp | 311—407 0,1 r 13 [2.37]
Max-Xapuecc, w 321-373 2 [2.33]
Mapksyn, Cmut

1941 |Oc6opy, T'apuep, Cp 15—163 0,1 T 34 [2.56]
Hemwep, Hoct 163—288 K 13

1968—|Xaitsap, Mak-Byx B | 343—403 0,2 r 3 [2.32]

1971

1969 |Meiiep w | 197—293 0,1 ® 21 [2.54]

1971 |T'pmukos, Cupora cp | 323—625( 2,5—20 K | 148 2.7

1971 |PuBkun, 0 273—473] 0,8—20 x 153 2.22]
KpemeHneBckas [2.18]

1974 |{I'pyszes, Iymckasn| c¢p | 334—453] 0,1—1,75 r 38 2.10]

1975 |Kpemenesckas, e | 383—473| 0,5—s(ps) r 71 2.18]
Puskun 2.23]

1975 |Hde 3yan, OxoHac o | 341—460f 13—160 K 16 [2.67]

1977 |Kpyse, e | 333—360 0,17—032 | r 4 2.50]
Xoapax-Aucen

1980 |KoGeues, e | 278—314| 02—6,7 x 71 [2.15]
IllafimapraHoB

HccrenoBaHuio TePMHYECKHX CBOHCTB MOCBSILEHH paboTH [2.35,
2.22, 2.23]. O6nacTh MapaMeTpoB COCTOSIHHSA, B KOTOPOi NpPOBEIEHH
WCCJeOBaHus, NpeacTaBaeHa Ha puc. 15. Bennunr n Max-Xapuecc
[2.35] ucnosb3oBanu Mbe30MeTpP IOCTOSTHHOro ob6bema. Ilbesomerp
1 auddepeHunalbHblil MaHOMETP — PTYTHBIH pasjpenuTeJb IOMe-
IaJu B KUAKOCTHOH TEpMOCTAT, TeMIepaTypy KOTOPOro Hopalep-
*HUBaJU NOCTOsIHHOM ¢ TouHocThio +0,1 K. Temneparypy usmepsiiu
pTyTHBIM TepMoMerpoM c meHoit peaenus 0,1 K, orrpamyupoBan-
HBIM TI0 MJAaTHHOBOMY TEPMOMETPY COIPOTHBJIEHHs, JHaBjeHHe —
NPYXUHHBIMH MaHoMeTpaMH ¢ ueHoii genaenus 0,007 u 0,014 MIla,
OTTPaJyHpOBaHHBIMH NO NOPIIHEBOMY MaHOMeTpy. M3amepeHus mpo-
BOAMJM TO M30XopaM. [lorpeumrHoctb ompejeseHHs IJIOTHOCTH CO-
craBasina 0,3 9% npu Huskux # 0,06 % 1npH BBHICOKMX NaBJEHHAX
(6e3 yyera monpaBkH Ha owHOKH OTHeceHHs). B [2.22, 2.23] 6blan
HCIOJIb30BaHbl JBE YCTAaHOBKH, peaJsH3ylollue BapHaHT TepMOCTa-
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THPYEeMOro NMbe30MeTpa NOCTOSTHHOro o6beMa € PTYTHHIM pasjenH-
TeJieM, BBIHECEHHBIM B 30HY KOMHATHHIX Temneparyp. OaHa us yc-
TAHOBOK HMeJa <«TOpSIYHil» BEHTHJIb JJisi BBITyCKa HCCJEIYeMOTo
BellleCTBa, YTO MO3BOJSAJIO CBECTH K MHHHMYMY H 6e3 Toro He60JIb-
ol «6ansnacTHblil» (HeTepMOCTATHPYeMbli) 06beM. ONBITH Ipo-
BOAUJIM MO M30TepMaM H uzoxopam. [lorpemrHoctn usMepeHHs TeM-
nepaTypsl NJAaTHHOBHIM TEPMOMETDPOM CONPOTHBJIEHHS COCTaBJSIH
+0,02 K, nasaenusi — nopuiaeBeiMua MaHomerpamu 0,05—0,07 9%,
ompeneseHus naotHoctu ¢peona-11 B xkuaxoit ¢ase 0,02—0,05 %,
B maposoi 0,04—0,12 %. B 1980 r. 8 MU [2.15] 6blin npoBeieHbl
HHTCpEPOMETPHYECKHE H3MepeHHs] NMOoKasaTessi INpeJOMJeHHs AJs

By cH% 2S5 27315 gL banshd ity TR

Puc. 16. Bropo#t Bu- -40

puanbHblil kK03 dHIH- 4
eHT ¢peona-11: .,//

OnbITHBIE  HaHHble: [ — ® |/

Xaiisipa, MaxkBynma [2.32]; 4/,

2 — bennuura, Mak-Xap-

Hecca [2.35]; 3 — Kpewme- -50 7

HeBCcKko#, Pnskuna [2.19]; 7
/
Vi

pacyCcTHBIC JauHbIe: 4 —
[1.24, 4.15): 5 — [2.93]; 6 —

[2.48]; 7 — [2.51] /
7

7.0 /” -5
/ .
]

1 1T =K
/// !
-80

onmpenesieHuss NJOTHOCTH ¢peoHa-11 B xunxoi ¢ase. Bosee 80 Y%
NOJIyYEHHBIX OMBITHBIX TOYEK corJacyercss ¢ JaHHbiMu [2.22, 2.18]
¢ otkJoHenueM 0,05 % . MakcumaJ/bHOe OTK/IOHEHHe (OAHA OMBITHAS
Toyka) He mpeBbimaer 0,2 %. PacXoxXaeHHs HMEIOMHXCS OMBITHBIX
HaHHBIX O MJIOTHOCTH MEPErpeTbiX MapoB B OCHOBHOM COOTBETCTBY-
IOT NMpUBEIEHHBIM BhILIE OLEHKAM TOYHOCTH H JHIIb [IJs HECKOJb-
KUX 3Hauenwuit gocruraior 0,6—0,8 9%.




Bropoit BupHaabHbIT KO3(pdummeHnt (puc. 16) OGbT He3aBH-
caMo paccuuraH IleprucdenapmepoMm ¢ corpynuukamu, KyHuem u
Kannepowm [2.48, 2.51] no nanumM [2.35], a takxke C. JI. PUBKHHBIM
n E. A. Kpemuesckoii [2.22]. CorsacoBaHue moJiyyeHHbIX 3HauYeHHH
C TOUHOCTbIO 10 2—3 O, JIeXXHT B mpejenax BO3MOXKHOH TOYHOCTH
rpaduyeckoro UX onpejeseHHs IO pesyJabTartaM p, v, T-H3MepeHHH.
B [2.32, 3.49] npuBeneHBl pe3yJbTaThl ONpENEJEHHsT BTOPOTO BHPH-
aJIbHOTO KO3((GHIHEHTAa OTHOCHTEJIbHHM MeTOJ0oM. ONBITH NPOBO-
JUJHM TPH HH3KHX [aBJEHHAX Ha 3JeKTPOMArHUTHHIX Becax C Hc-
nonb3oBanneM CF, B xauectBe rasa cpaBHeHusi. [loayyeHHble 3Ha-
yeHHs B cucreMaTHYeCKH PACXOAATCS CO 3HAYEHHSIMH, HalJeHHBIMH
B [2.48, 2.51, 2.22]; oTkJ0oHeHus cocTaBasior 7—10 9%.

H3o6apHasi Tena0eMKOCTb TBEPIOrO M KHAKOro ¢peoHa-11 npu
aTMocepHOM JaBjieHHH H3MepeHa OcOODHOM C COTPYAHHKaMH
[2.56] ¢ ucmonb3oBaHHeM afHabGaTHYECKOrO KaJOPHMETpa U IJIaTH-
HOBOTO TepMOMeTpa compoTuBJeHHs. OleHeHHAass aBTOPOM MOTpell-
HOCTb He mpeBbimana 0,5 % anas temnepatyp 15—25 K u 0,1 % nas
6oJiee BHICOKHX TeMIlepartyp.

ITpoTouHblii CTekJASHHBIH annabaTHYeCKHH KaJOpDHMETpP C pa-
30MKHYTO{ CXeMOil LHDKYJSIHH NMpUMeHeH DeHHHHrOM C COTpYIHH-
kaMHu [2.37] Aas onpeneneHHst ¢p MapoB. Bullo BHISIBNEHO BIAHAHHE
pacxola HCCJIeLyeMOro BelleCTBA Ha HM3MepsieMYIO TelJOeMKOCTb.
[TorpemHocTh pe3ybTaTOB aBTOPHl OLEHHBAIOT KOCBEHHO IO TapH-
POBOYHBIM ONBITAM C MapaMu ABYOKHCH cepbl H aMMHaka. Omubka
AJIS1 HHJKHEro TeMIlepaTypHOro npejena Moxer jgocturatb 4—8 Y%
H HMeTb CHCTEMaTHYeCKHH XapakTep, AJs BepXHero— Ha MOpPSLOK
MeHbIIE.

B mupokom auanasoHe TemMmepatyp M [aBJieHH# B XHIAKOH ¢a-
3e U NPH CBEPXKPHTHYECKHX NMapaMeTpax H3o6apHasi TeNnJoeMKOCTb
usmepena A. §I. I'pumkoBsiM u A. M. Cuporoii [2.5, 2.6, 2.7] me-
TOZOM NPOTOYHOro ajanabaTHueckoro kaJjopuMerpa. Pacxox Bere-
CTBa B 3aMKHYTOH IHPKYJSLHOHHOA cXeMe YCTaHOBKH ONpeAessiH
B KaJlopHMeTpe-pacXofoMepe NpH TeMOepaTypax, O6JH3KHX K KOM-
natHbIM. [lo-cymectBy, B paboTe ompelefsiii OTHOLIEHHE Cp INpPH
JAHHBIX [aBJEHHH H TeMIepaTyphl K Cp NPH TOM e [IaBJEHHH H
KOMHATHO# TeMrepaType. 3aBHCHMOCTb Cp OT JaBJEHHS NPH KOM-
HATHBIX TeMIlepaTypax pacCUHTbiBajgH No p, v, T-nannbM. Cayuaii-
Hasi owHOKa N0 OleHKe aBTOpOB He npesumaer 0,2 %, uro coor-
BETCTBYeT pa36Gpocy OMNBITHHIX HaHHBIX, CHCTeMaTHyeckKas — 0,5—
—0,7 %. OnbiTHl MPOBOAK/IH TaKiKe NPH NMapaMeTpax, AJs KOTOPHIX
XapaKTepHO pa3joxeHHe (peona-11.

B. A. IpysaesniMm u A. U. Illymckoii [2.10] Mertox mporouHoro
KaMHIJISIPHOTO KaJOpPHMeTpa HCIOJMb30BaH 7 ONpeJesIeHHs Cp
neperpeThix napos. Pacxoj BellecTBa uepe3 H3MepHTEJbHHINH KaJo-
PUMETP ompelessiii IO Pacxony uepe3 KaJopHMeTp-pacxoiaomep
NpH aTMochepHOM AaBJeHHH M KOMHATHOH TeMIepaType, a Takke
BecoBbIM MeronoM. CyMMapHasi OTHOCHTE/bHAs cpelHsAs KBaJpaTH-
yeckasi omuOKa H3MEpeHHs Cp OlleHeHa aBTOPaMH JJg OMNOPHBIX
sHavenunit 0,3—0,4 %, ans 3HaueHHHE cp BOJM3H KPHBOH HaCHILEH-
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HOro mapa u jaasjenusx Beiue 1,0 MIla 0,6—0,7 %, Branu ot Ju-
HHY HACHILUEHHS W NPH HH3KUX HaBaeHusax 0,4—0,5 Y.

Cropoctb 3ByKa B XHAKOM ¢peoHe-11 npu arMochepHoM aB-
JieHnn usmepena B [2.54] MeToJoM akycCTHYecKO#i HHTEp(EPOMETPHH
¢ norpemHocteio. +0,15 %. Meiiepom ompenesesa TemmepartypHas
3aBHCHMOCTb W, a Takxke HallleHa CBS3b MEXAY CKOPOCTbIO 3BYKa
H TeNIoNnpoBoAHOCTbI0. CKOPOCTb 3BYKa B Neperperhix Mapax MpH
ATMOC(EPHOM NaBJEHHH ONpejeNeHa AJs ABYyX Temmnepartyp B[2.33]

1,0

08 v
o
| ° v
< 04F o~ v
Q ozt o o OO [e]
< fA P bo ‘%‘? °
§ UL T \. > A O 4 v
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Puc. 17. OTRiIOHeHHe 3HAYeHHH JaBJIeHHS HachlLleHHOrO napa ¢peoHa-11 or mpu-
HATBIX B HacTrosilleid pabore:

onniTHHle RaHHble: | — Bennnnra u Mak-Xapnrecca [2.33, 2.34]; 2 — Pugens [2.60]; 3 — Oc6op-
Ha H #Ap. [2.56]; 4 — [T1aBnoBo# [2.21]; 5 B 6 — KpemeneBcko#t, PuBkura [2.19, 2,23]

pe3oHaHCHHIM MeToAoM Ha yacrorax 800—2000 I'u. BBoxuaach no-
npaBka Ha KoHUeBble 3(dexThl. OmwHOKa pe3yJbTaTOB He OlEHEHaA.
ITo nonyyeHHHIM 3HaYeHHSIM W, H3MEPEHHHIM 3HAYEHHSM Cp M ypaB-
HEeHHUIO COCTOSIHHS, OMHCHIBalOUlero p, v, T-IaHHBlEe TeX e aBTo-
pOB, ONpeaeseHO OTHOLIEHHe TeNJOeMKOCTeH Cp/c, npu atMocdep-
HOM JaBJIEHHH. :

B mupokom HHTepBaJjie TeMmneparyp u maBiaeHuil uamepena C.T.
KomapoBeiM ¢ coaBTopaMu [2.16] cKOpOCTb 3ByKa B IeperpeThx na-
pax MeTOJOM CTOS'YHX BOJIH B pe3oHaTope. ABTOpaMH NpPHUBOASTCH
pe3yabTaTe rpaduyeckoil HHTEPHOJSIHH ONHTHBIX AAHHBIX, Cpel-
HSisi apHdMeTHYecKas IOTPEUIHOCTb KOTOpPHIX omeHeHa B 0,4 %.
[TosnyueHHble pe3yJbTaThl HCMOJb30BaHbI JJs1 pacuera 3SHTPOIMHH.
3a HayaJo orcyera nmnpuHsAta u3obapa 0,0069 MIla mno maHHBEIM
[0.38].

OnbiTHBlEe JaHHble Ha JMHUAX paBHOBecus a3 (ra6a. 14). B
[2.60, 2.56, 2.21] npuMeHeH CTaTHYECKHA MeTOA ONpeleJsIeHHS ps,
Ts-3aBucuMocTtH. KoHmeHCAHOHHBIH TEPMOMETDP COEeJHHEH C PTYT-
HBIM MaHOMETPOM, MOKa3aHHsS KOTOPOTO OTCYHTHLIBAIOTCS C IIO-
MOHIbIO KaTeTOoMeTpa. TeMnepaTypy H3MepsiJH MJAaTHHOBBIM TEPMO-
MeTpoM cONpoTHBIeHHs. B [2.34] TakxkKe cTaTHYECKHM METOJIOM H3-
MepeHO JaBJieHHe HacHIEeHHHX mapoB oT 243 K nmo TemmeparypHl,
6au3koft Kk kpuTHyeckod. OueHeHHble aBTOPAaM{ MOTPEIIHOCTH OI-
pexeaenunsi 0,2 9 [2.60]; 0,05 % [2.56]; 0,59% [2,21]; 0,3 % [2.34].
B unrepBase 383—468 K 24 3navenusi p, moayuenn E. A. Kpem-
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Taoauuma 14

JKCnepUMCHTaIbHblE HCCJEL0BAHAS TEPMOLMHAMHYECKHX CBONCTB dpeona-11
HA JUHUAX paBHOBecUsi (a3 KUAKOCTb — nap

|
|

o8 .
Tox ABTOpH HI;I:MeéJeean I Temneﬁan‘ypa, daza § E & | Hcrounnk
4HHa 5E 2
1939 |Punean Ds 224328 K—r 13 [2.60]
1940 | Bennunr, Ps 244469 K—T 7 [2.34]
Mak-Xapuecc o 244—100 K 12
Cyp 261-—3547 x 4 [2.37]
1941 |Oc6opH, Tapuep, Ps 236—297 K—T 8 {2.56]
Hewep, Hocr r 290.4 K—T 1
1955 {ITaBnioBa Ds 225--323 K—T 10 [2.21]
o | 240- 393 r 1
o’ 240--324 K 10
r 223325 | m—T 11
1967 |Illeaynsaxos, w 205393 r 18 217]
Komapos, CosoBbes x 15
1969 |Illenynsikos, KosoTos, w 233—471 r 40 [2.30]
CoJ10BbeB
1969 | opoxos, Kupusnen- 1y 239—371 AT 26 [2.191
ko, CoJsioBbeB
1971 | Cunnupin, Myparos, o 293—371 K—T 14 [2.26]
Ckpumnos
1973 |Xeitne Iy 3—3/3 K—T 1% [2.46]
1074 | Asus w TTp — x 7 [2.32]
1975 |Kpemenesckas, ps 383«46Q K—T 24 [2.19]
Pusknn '
1977 |Parben, 1liTpay6 o 164—458 K—T <0 [0.55]
1977 |Batana6e, Okazna o 273— 365 K—T 56 12.64]
1981 [Uagen, Tsumypa w 248—350 XK 29 [2.40]
Heap Puo

nesckofi, C. JI. PuBkuHBIM Ha JABYX ycraHoBkax [2.19] ¢ mbesomer-
pOM IOCTOSIHHOIO 06beMa. ITorpentHocTb U3MEpPEeHHUsI pPs MOPUIHEBBIM
MaHOMeTpPoM npu Temneparypax no 443 K ne npeswimaer 0,1 %, a
JJisi 6oJiee BBLICOKHX TeMIepatyp, Trae Ha6Jiogajcs HakJOH H30-
TePM B AByXda3Hoil o6JyacTd, omn6Ka MoxeT Bo3pactath no 0,2 Y.
BsanMHoe corsiacoBaHHe 3THX AaHHBIX MOXKHO OLEHMTb IO puc. 17.
-Tak, Npy HH3KHX TeMIepaTypax pacXOXKIeHHe NaHHBIX 0 ps Oc6op-
Ha [2.60] u Puneas [2. 36] nocruraer 1—1,5 %.

[TnorHOCTh KHNAIIEH >KUAKOCTH H3MepeHa B [2.36] ¢ Hemoab3o-
BaHHeM KaJHODOBAHHBIX CTEKJASHHBIX IONJIABKOB IIJIOTHOCTHIO
(0,8—1,6) - 103 kr/m3, a Takxke nmpu Temneparypax po 323 K — nuk-
HOMeTpHYeCKHM MeTofoM. CorjacoBaHHe 3HAYeHHil IJIOTHOCTedl,
MoJNy4eHHBIX ABYyMs merogaMu, +0,2 %. B [2.21] nioTHOCTb Kumsd-
nieil XKUAKOCTH ONpejesieHa NMUKHOMETPHYECKHM METOAOM C OLIHG-
KOH, Mo oueHke aBTopa, He Gosee 0,2 9% aas TeMmepaTryp HHXKe
273 K u 0,5 % — nns temnepatyp Boiue 273 K, Korga npumensiu
3anasiHHble MUKHOMETPBl JJISl HCKJ/IOYeHHS TOoTeph BellecTBa 3a
cuer ucnapeHus. B Tofi ke paboTe NHKHOMETPHYECKHM METOLOM
noJyyeHbl AaHHbHle O TJIOTHOCTH HachlleHHoro mapa. IIpu atom
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NHKHOMETP YaCTHYHO OblJ1 3amoJiHeH KHUAKUM ¢(peoHOM u @” pac-
CUMTHIBAJIM 10 AAHHBIM O @’ W M3BECTHHIM 00BeMaM, 3aHHMaeMbIM
napoBoil ¢asoit u xkugkocthio. [Torpemnocrs 0,2—0,3 %.

CkpoiTas tenjora napoo6pasoBaHus onpejeneHa Punenem [2.56]
aasi ogHoit temmepatyps 290,40 K u mna 11 temmeparyp HU. A.
ITaBaoBo#t [2.2]1] MeronoMm anuabatuyeckoro kaaopumerpa. [lo-
TpelIHOCTb onpejeneHust r oneHe”a B 0,1 % [2.56], u B 0,1—0,2 %
B [2.21]. TIpu 290,40 K 3Hayenuss mno pauueM [2.56 u 2.21] pacxo-
asarea Ha 0,6 kJIx/kr, yro cocrasaser 0,3 %.

TennoeMkocTh BIOJb JHUHUH KHOALLEH XKHAKOCTH H3MepeHa
DewHunrom c coTpyAaHukamu [2.37] MeToa0OM KaJOpHMETPHPOBAHHSA
C 3JIeKTPHYECKHM TMOABOJIOM TelJa K HCCJAeAyeMOMY BeILECTBY.
BBoauauch mompaBKH Ha HCNpaBJeHHe YACTH KHAKOCTH B MapoBOM
NpOCTPAaHCTBE U Ha HeanuaGaTHYHOCTL KasjopuMerpa. Ilocaennss
cocraBasiia 3—10%. O TOYHOCTH MOJYYEHHBIX QAaHHBIX MOXKHO
JIMIIb KOCBEHHO CYAHTb IO pe3yJbTaTaM CpPaBHEHHSl JKCIEPHMEH-
TaJIbHBIX JAaHHHIX O Cp (peoHa-13, mosyuyeHHBIX HA TOH Xe YCTaHOB-
Ke, C JKCIepHMeHTaJbHBIMH NaHHHIMH Punesns. PacxoxaeHue npu
333 K nmocruraer 5 9%.

CKOpOCTb 3ByKa B HACBILIEHHBIX Mapax BMJIOTb A0 KPHTHYECKOH
toukn usMepsian 1. TI. KomotoB ¢ coasropamu [2.16] MeTogom
crosiunx BosiH B pesonarope u C. I'. KomapoB ¢ coaBropamu [2.17]
MEeTOAOM YJbTPa3BYKOBOrO HHTepdepoMeTpa C NepeMeHHBIM pac-
CTOSIHHEM MEXAY H3JyyarejeM ¢ NPHEMHHKOM IIPH MOCTOSIHHOM
yactoTe curHajsa. PacxoxkneHHe AaHHBIX 3ITHX JIBYX PaboOT HOCHT
cucTeMaTHueckKuil xapakrtep uw jgocruraet 4,5 %. B [2.17] usmepena
TaKKe CKOPOCTb 3BYKa B kumsueM ¢peoHe-11. PesyabTaTsl omnpe-
JeJeHHsi CKOPOCTH 3BYKa B KHMNALLEH *KUAKOCTH NPEACTaBJEHbI
[2.32, 1.37] B BHAe TeMIepaTypHOil 3aBHCHMOCTH, ab6CO/IIOTHas MO-
rpemwHocTh <<0,23 Mm/c. TIpuMeHeH MeTON pe3OHaHCa C IHJIHHIAPH-
YeCKHM H3JIyuyaTeseM.

[ToBepxHocTHOe HaTsxkeHHe ¢peoHa-11 sKcHepUMEHTAJbHO HC-
cJIeI0BAHO METONOM KalWJIspHOro moaHsTus [2.46, 2.64, 0.55, 2.26]
H KoMOMHUpOBaHHEIM MeTogoM [2.12]. Brime 230 K umelorcs maH-
Hble DasHbIX aBTOPOB, NMPHYEM PAaCXOXKJEHHs JexaT B Ipelesnax
TOYHOCTH OMBHITa M COCTaBJsAIOT 3Hauenue mopsinka 1 Y%. IToBepxHo-
CTHOEe HaTsiKeHHe B 00J1aCTH HH3KHX TeMIlepaTyp BmJoTh o 160 K
HccJefoBaHo Juub B [0.55].

B rta6a. 15 mpuBefeHb mapaMeTphl Y3JOBHIX TOYEK Ha JHHHAX
pasmena ¢as. JIumb HEKOTOpble U3 NPHBEAEHHBIX 3ii&deHHii MoJy-
yeHH 3KCMepHMeHTanbHO. Tak, B [2.33] OHlIa omnpeaesiena KpuTHYE-
cKag TeMIepaTypa II0 HCUE3HOBEHHIO H MOSABJEHII0 MEHHCKa XKHI-
KOCTH B 3amasiHHON amimyJje. PasHOCTh MeXAYy 3HaueHHsSMH, NOJY-
YeHHBIMM B ONBITAX NPH MENJEHHOM HArpeBaHHH M OXJaKACHHH
cocraBasaa 0,4 K. B nmasbHeiimieM Bce MccieldoBaTesny NPHHHMAJH
snadenue Typ Mo nauubiM Bennunra m Mak-Xapuecca {2.33]. B pa-
6oTe [2.34] Tex Ke aBTOPOB OmpejeseHa HOpMaJblasg TeMIEPaTypa
kunenust ¢ norpemnoctbio 0,1 K, a Temneparvpa miaBJjeHusi moJy-
yena B [2.56] ¢ morpemrnocteio 0,05 K.
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Ta6anuma 15

MapameTpsl y3n0BBIX Touek Ha JMHMM paBHoOBecusi ¢peona-11

Tox Amopw  |Tup K| i Q0 | T K |7, K| e

1940 | Bennnur, 171,151 4,2 554 1296,85—296,92 | — [2.36]
Mak-Xapnecc .

1941 |Oc6opn, Tap- 471,15 — -— 296,81 162,67 [2.56]
nep, Memep,
Hocr

1952 |3diizeman 471,15 4,464 554 — — [2.43]

1967 |PomGyu, 471,16 | 4,103{ 513,15 — — [2.62]
I'nesen

1967 |Kuneuxuii 471,151 4,387 — — — [2.13]

1975 |Kpemenesckasi, | 471,15 4,381] — — — [2.23}
Pusxun

1976 |Ilepenburresin, | 471,15( 4,370; 570,2 — — [1.24,
[Mapymun 4.16]

1977 | Iépunr 471,15 4,103] 554 296,83 162,15| [2.41]

1980 |Ilepenvurredin, | 471,15 +,370| 570,2 296,80 162,15 [0.23,
INapywnn 0.24]

ITpumeuanwne. IlpuHATEe B 5TOH KHHre 3HaueHHs [apaMeTPOB yKa3aHbi
B Taba. 3.

YpaBnenus coctosiius u Tabauubl. Briepsbie ypaBHeHHe COCTOSI-
HUs JJIsi 00/1aCTH MeperpeThix napos go miorHoctd 110 xr/m3, nas-
nenus po 2 MIla, remneparyp mo 473 K 6ulio paspaGorano Bew-
HuHroM M Mak-Xapueccom [2.35] Ha OCHOBe MOJIYYEHHBIX HMH OIHIT-
HBIX MaHHBIX. DTHMH 2Ke aBTOPAMH GblIa NpelsoKeHa aHAaJHTHYE-
CKasl 3aBHCHMOCTb [aBJIeHHS HACBILIEHHBIX MapoB OT TEMMEpaTyphl,
9KCTpanoJsluei KOTOPOi A0 KPHTHYECKOH TOUKH IOJYYeHO 3Haye-
HHME KPHTHYECKOro AaBjeHHs. [IpuMeHsis mpaBuio MpsSMOJHHEHHOrO
AHaMeTpa H HCIOJb3ys dKCNepHMEeHTaJbHBIE faHHBlE 06 opTobapH-
YeCKMX IJIOTHOCTAX B pa6ore [2.35] moayueHo 3HaueHHe KpHTHYE-
CKOH NJIOTHOCTH. TeMmnepaTypHble 3aBHCHMOCTH YNpPYTOCTH mapa,
OpTO6apHYeCcKUX IVIOTHOCTeHl MpeNJoXKeHbl aBTOPAaMH 3IKCIepHMEH-
TaJbHBIX HCCJENOBaHHH 3THX cBOHcTB [2.60, 2.56, 2.21], TOYHOCTB
OMHCaHHUS KOTOPBIX COOTBETCTBYET CJYYailHOM NMOTPEUIHOCTH 3JKCIe-
puMeHTOB. B nasbHefimem [5.47, 2.62, 2.13, 2.14] npeanaranuch u
IpyTHe ypaBHEHHsl, OIHCHIBAIOIIHE YK€ COBOKYMHOCTb OIBITHBIX
ILaHHBIX, YKa3aHHHIX BHIILE.

dfisemaHoM [2.43] skcmepuMeHTasNbHbBIE AaHHBE AJs psda ¢pe-
OHOB, B TOM 4YHcJe H AJs ¢peoHa-11, o6paboTaHb COBMECTHO B
NpuUBeNeHHBIX KoopauHaTax. ChesiaHa MOMBITKA YJOXKHTb OpTobapH-
yecKHe MJIOTHOCTH BCeX paccMaTpHBaeMHBIX ()PEOHOB HAa OJHY KpH-
BYIO C yYeTOM IpaBuJa NpsiMmoauHefiHoro auamerpa. OTkJoHeHHe
pacueTHbIX 3HaYeHH OT ombiTHHIX — nopsiaxa 0,6 %. Tam xe mana
TabJuIa NJOTHOCTH MEeperpeThiXx MapoB AJs NPHBEIEHHBIX HaBJjle-
nuii 0,05—3,40 MITa u remneparyp 0,70—1,75 K. Ilpunarsie B pa-
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6oTe 3HaYEHHS KPHTHUYECKHX NapaMeTpoB yKa3aHbl B TaGJ. 15.

Takxe HCNOAB3YS NPUHLHI COOTBETCTBEHHHIX COCTOSIHHH, HO
yXKe C NPHBJEeYeHHeM AaHHBIX AJs GoJiee IHPOKOTO Kpyra BellecTB,
paspa6oransr M. M. Tlepenbmireitnom, E. B. Ilapymnubim [0.24,
4.16] ypaBHeHust IJs ONHCAHMUS TeMIeEPATYpHOIl 3aBHCHMOCTH OPTO-
6apHYeCKHX NJOTHOCTEH M [AaBJIEHHH HACbILIEHHS BIJOTb N0 KpH-
THYECKOH TeMmmepaTyphl. YKa3aHHble aBTOPDAMH MaKCHMaJbHble
OIMOKH ONMHCAaHHSI MOTYT COCTaBJATb AJs MJOTHOCTH KHIsIed
Kugrkoctd *+0,1 %, naBnenus HachiueHHBX mapos =0,2 9.

IToutn ogHOBpeMeHHO aBTOpH pabor [2.62, 2.13, 2.14], onupasch
Ha H3BECTHHI K TOMY BpEME€HH OTpaHHMYEHHBbIH 3KCHepPHMEHTaJbHBIH
MarepHaJ, NpelJoXHIn TabJunbl TepPMOJAHHAMHYECKHX CBOHCTB Ha
KPHBBIX COCyLIecTBOBaHHsI H h, 1g p-nuarpaMmbl. B [2.62] oxBauena
obnacte Temmeparyp ot 223 K g0 kpHTHYecKo#l ToukH, B [2.13,
2.14] —or 213 o 423 K. CornacoBaHHe JIaHHBIX 3THX TaOJHIL:
0ps=x0,6%; 80'==40,2%; 80”"==412%; ér==41,5%.

B pa6ore C. JI. PuBkuna u E. A. KpemeneBckoii [2.23] Ha ocHo-
BAHHH IOJYYEHHBIX aBTOPaMH ODBITHHIX p, U, T-AaHHBIX IJS KHA-
Koro ¢peona-11 paspaboraHo ypaBHeHHe, CIpaBeAJHBOe B 00JacTH
ndasieHuii no 20 MIla, temneparyp 473 K u niaotHocrefi BHIIe
970 xr/m® MaxkcuMasbHasi NOIPEMIHOCTh OMHCAHHA IKCNEePHMEH-
TaJbHBIX JaHHBIX He mpesbimaer 0,1 %. B roit xe paGore mpenJo-
JKEHO ypaBHEHHe [1Ji ONHCAaHHMS TEePMHYECKHX CBOHACTB mapos ¢pe-
oHa-11. OHO cocraB/eHO MO 3KCNEPHMEHTAJbHBIM JaHHBIM aBTOPOB
C yYeToM ONBTHHX AaHHbX [2.35]. [lo BTOpOMY BHUpHAJBHOMY KO-
3¢ QHIHEHTYy, BbIIENEHHOMY H3 3KCNEeDHMEHTAJbHBIX JaHHBIX, pac-
CUHTaHH MapaMeTpH moTeHuuasa Jlennapga-Ilxonca (12—6), uto
MO3BOJIHJIO AOCTATOYHO HAAEXKHO IKCTPANOJHpPOBATh 3HaueHHEe BTO-
poro BHPHAJbHOTO KO3 dHuHeHTa HA 06JacTb OTPHIATEJbHBIX TEM-
neparyp. Kak BuaHo u3 puc. 18, cpeaHee kBagpaTHuecKOe OTKJO-
HEHHE pACCYHTAHHBIX MO YPAaBHEHHIO COCTOSIHHS 3HAYeHHH Yylelb-
HbIX 06b€MOB OT OMBITHBIX AaHHHX [2.23] cocrasaser 0,16 %, a ot
ONBITHBIX RaHHHX [2.35] — 0,34 % (mocsienHee coBmajgaeT C OTKJO-
HEHHEM STHX JAHHBIX OT DACCUHTAHHBIX IO YPaBHEHHIO, MpeaJo-
xeHHoMy B {2.35]). YpaBueHue cnpaBennuso o 473 K u miaortHo-
creir 250 kr/m%. E. A. KpemenoBckoit u C. JI. PuBkuubiM [2.19]
NpenJIoXKeHO TaKXKe ypaBHeHHe KPHBOH YNPYrocTH, MOJy4YeHHOe IpH
COBMECTHO}i 06paboTKe BCEeX H3BECTHHIX IKCIePHMEHTAaJbHbIX [aH-
HbX. OHO JeHCTBHUTEJNbHO BIIOTH A0 KPHUTHYeCKOH ToukH. CpaBHe-
HHe OMBITHHIX M pacueTHHX 3HaUeHHH NpuBefeHO Ha puc. 17. Cpexn-
HHe KBaJpaTHYECKHE OTKJIOHEHHS PACCUHTAHHHIX 10 YpaBHEHHIO
3HaYeHHH NaBJeHHil HaCBILIeHHS] OT ONBITHHIX AaHHbX [2.19], [2.33,
2.34], [2.60], {2.56] u [2.21] cocraBasior coorBercTBeHHO 0,17; 0,44;
0,23; 0,50 u 0,80 %. ITo ykasauubiM ypaBHeHusm [2.23, 2.19] pac-
CYHTaHbl TaOJHILI TePMOAMHAMHUECKHX CBOMCTB, B TOM UHCJE H30-
GapHasi TeNJIOEMKOCTb H CKODOCTb 3BYKa, 3HaUeHHS KOTOPHIX BIOJI-
He YyAOBJETBODHTENBHO COIJACyIOTCS C H3BECTHBIMH 3KCIEpHMEH-
TaJbHBIMH JaHHBIMH.

Ilospnee [depunrom [2.41] OvIM npeAsoxeHbH TaGJHUBI TepMO-
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AMHAMHYECKHX CBOMCTB meperpeThiX NapoB H Ha JIHHWUH HaCHIIEHHd,
pacCuMTaHHBIE 0 YDaBHEHHSM, NpPH Pa3palboTke KOTOPHIX aBTOP, K
COXaJIeHHIO, He YYHTHIBAJ OOWIMDHHIH 3KCNEePHMEHTaJbHbIH Mare-
puadx [2.19, 2.22, 2.23].

1.0
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Puc. 18. OTk/oHEeHHe ONMBITHBIX 3HAY€HMIl YJAe/bHBIX 00beMOB ¢peoHa-11 ot mpu-
HATHIX B HacToslleH pabore, MOJydeHHOE:
1 B 2 — PuBkuHBEIM, KpeMeneBckoit [2.22, 2.23]; 3 — BennunroM, Max-Xapueccom [2.35]

Ilpu cocraBieHun Tabaui KaJOpPHUECKHX CBOHCTB HeEOOXOAHMO
HCMOJb30BATh pe3yJbTaThl PacueToB 3THX CBOHCTB B HAeaJbHO-Ta-
30BOM COCTOsIHMM. B Ta6j. 16 cucreMaTH3MpOBaHH JaHHBE 06
HAeasbHO-ra30BOH H306apHOH TemnoeMKOCTH (Cp°), 3HTAJbIHH
(Hr®— H®) u sHTponuu (So). JlJisi eIMHCTBEHHOH TeMIepaTyphl
298,25 K sHTpomHs XKHUAKOCTH U mapa Oblja onpenenesa Pupenem
[2.56] ¢ ucnoJsb3oBaHMEM ONMBITHBIX HAHHBIX 00 H3006apHON TENJOeM-
koctd. OlleHeHHas aBTOpPOM morpewHocth cocrasiser 0,15 %.
B {2.44, 2.31, 0.29, 0.42, 0.43] pacueThl u/[€aJbHO-Ta30BbIX BEJHYUH
MPOBOJIUINCH B MPHOJHKEHHH apMOHMYECKHH OCHHJJISATOP — JKECT-
kuii poratop, npuyeM B [2.31, 0.42, 0.43] BBoAM/IHCHL NONPABKH HA
aHrapMOHHYHOCTh KoJeGaHuit. Kaxk Buano u3 Taba. 16, naunnie
[2.31, 0.42] cornacyorcst MexKAy c000f ¢ BBHICOKOH TOYHOCTBIO (pac-
xoxjaenuss He mpesbiuaor 0,2 %), uto mosBoJsieT B AajbHeiilieM
OpPHEHTHPOBATLCS HA 3TH JaHHble NPH NMPOBEAEHHH PACYETOB TEPMO-
AMHAaMHUYECKHX CBOHCTB ¢peoHa-1l.

2.2. CUCTEMA YPABHEHWMA ANA PACHETA TEPMOANMHAMUYECKUX
CBOMCTB

JIuHHg paBHOBECHs KMAKOCTb — Nap. YpaBHeHHe [Js [aBJje-
HHSl HACBILIEHHS, KaK yKa3aHo Bble [2.23], moJjyueHo anmpoKcuMa-
Huei Bcell COBOKYMHOCTH H3BECTHBIX 3KCNIEPHMEHTAJbHbIX AAHHBIX H
HuMeeT BHA:

2
Inp=AlnT+ NaT, (2.1)

]:—1

rie A=—7,3269; a_,=—0,49242023.10% a,=0,57868335-10% ai=
62



208 't | €'€TH|10°CaE|6 TG | L°G51|9F €8 (68¢ e8| 60F €8 | +C'#8 | 2£'€8 | 90G°€01 | €°G0l |k 'S0l | S'€01 | 9'€0l | 0001
86 11T | ¥'QIPSHGIF|Z CIF | 6° 11T |PI'€L [S80°€L|260°€L | 8L'€L | ©O'EL | +28'cOl | 1'101 |€'+01 | 9'G01 | 9'¢01 | 006
8FG'GOE | ¥'00F|C1 00F|S 10F | 6°GCElC6'cY [968°T2|206°C9 | ¥H'€9 | 0839 | 03 101 | ¢'Z01 |0L°CO1 | G 101 | €°l0! 008
166°98¢ | 0°28¢|rL 98€|1'88€ | S 98€|16°GS {198°CL| 128°3S | 1€°€S | c0'¢S | 18€°66 | G'00I [89°00I [6€°66 [¥F GG 002
GaEILE | 6° 12819 12€|L°TLE | +112€[60 €t (110°€1|€S0"EF | €e'et | 96°Ct | 282796 |96 |0G°LG |92°96 [+8°95 009
eI ice | c'iceloe reelaiese | 111og|8s e [1oiee|61C'ee | G268 | LFUEE | GL6°C6 |16°¢6 |06°€6 [96°C6 |€0°€H 00¢
686°cee | +UrEElLI bEE|G tEE | 0 eIt 1T [FIS TG|8IS T | ¥9'tG | 171G { 00C'L8 |88°L8 |[VG'l8 €178 |[SG'L8 003
ccliole | g'olel — [6'0le | c'olgra'ol |80G 91 — Le'91 | 26791 | tL2°8L |GL'8L [¥8°8L |LI'8L 1t€'8L 00¢
129°cog | 1'oleles’60e| — | L'60€[60°91 |€90°91{890°91 | — 10°91 | 650°82 — — |g6'LL |€1'8L |91°865
S0G'18T | 918 — |L°18% | €'18Z[6£0°6 [cc0'6 | —  |¥TOC |186'8 | 8119 |€L'F9 |#8'¥9 [8I'F9 9ST19 00
Cla'tic | 9'trel — |LTHEG | 9'tHE|9L8°E (129 | —  |918'¢ |€9s'e | L8c'er |gb'er — |oo'er |&t et 001

l6z°01 levol | Iszol | fieg) | [v¥al | [evol | l6z0] | [830) [1e°g) [yvgl [62°0] [1g72) [gvol 444 [ev'o0l v oL

(M -91ron) /YT ‘08

QUON/KYTH O i — o1

- aron)/xyr 40

godolge xiHeed WIQGHHRY Ol HHHEOLD0) WOHOERI OHIKE3WH & []-BHO3dd HMUNNHAGD XHMIShHWEBHMTOWdIL BHHOhBHE

9] eUHIrQER]

63



=—0,11920134-10-%; a,=0,91135274-10-5, npuyeMm p BbIpaXkeHO B
105 ITa, T —B K.

Ha puc. 17 conocraB/ieHB ONBITHbIE 3HAUEHHSI A aBJieHHs HACHI-
1{eHHA C PACCYHUTAHHBHIMH MO ypaBHeHuwo (2.1).

Oprobapuyeckye NJIOTHOCTH MOJYYeHBI NMyTeM COBMECTHOTO pe-
LleHHs1 ypaBHeHHH cocTosAHHs (2.3), (2.4) u ypaBHeHus (2.1).

OHTANbINA, SHTPONHS H H300apHas TEMJOEMKOCTb CyXOro Ha-

6102 la-m

|
T N N

IDODD

30

7
[}
1
I

[ S —

Puc. 19. TloBepxHocTHOE
HaTsAXenwe dpeona-11:

] ONnuITHBIE JamHHBle: | — dopo-

20 - xoBa u Ap. [2.12]; 2 — Cura-

nbiHa H Ap. [2.26]; 3 — Xei-

! e [2.46]; 4— BartaHaGe u mp.

! [2.64]; pacuerHnle pmaHHME:
5 —{2.12]; 6 — [0.55]

10

150 200 300 400 T.A

CHILIEHHOTO Mapa Ha#iJeHbH NpPH COBMECTHOM pelIeHHH ypaBHEHHH
Il YKa3aHHBIX BeJHYHH B OAHO(pA3HOU 006JacCTH U ypaBHEHHS
(2.1).

Is pacyera 3HTaNbNHM KHNSUEH JKHIKOCTH IPHHSTO ypaBHe-
Hye, corjacyiouleecs ¢ ganueiMu BTH [2.5, 2.6] ¢ norpemsoctbio
1—2 0/02

8
b = ¥¢; [(T —233,15)/100}/, (2.2)
=0
rae c0=0,36568-10% ¢;=0,849-10%;, ¢2=0,211-10%; ¢3=0,75; c,=
=0,22; cs=0=0;=0; ¢3=0,9-10"2, npuyem A’ BblpaxeHO B
kIx/kr, T —B K.
3HayeHHs] TEMJOT Napoo6pa30BaHHS BHIYKHCJIEHB KaK PasHOCTb
(k" —h’), a surponus xkunsileii XuakoctH 8’ =s” —r/T.
TemnepaTypHasi 3aBUCHMOCTb MOBEPXHOCTHOTO HATAXKEHHS BO
BCeM MCCJIeJOBAHHOM JHala3oHe TeMIepaTyp C TOYHOCTBHIO OIBbITA
onuchHBaercss ypaBHeHHeM (0.53) ¢ kKoadduIHEeHTAMH, NPHHATHIMH
no gaHHbIM [2.64]: 0. 103=62,07; p=1,252.
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Conocras/ieHHe ONBITHBIX M DPacYeTHBIX 3HAYeHHil IOBEPXHOCT-
HOro HaTgxXkeHHs ¢ppeoHa-11 nokasano Ha puc. 19.

OnHodasHas 06aacTb. YpaBHEHHe COCTOSIHHSI XKUAKOTO ¢pe-
oHa-11, cnpaBeanusoe po 20 MIla, 473 K wu niotHocTe#i BHIlIe
970 xr/m3, umeer Bux [2.23]:

1 X 3 )
p=3d; T -p"+ g T -¢b (2.3)
j=0 i=0

rae do=—0,881602-10%; d;=0,198533-100, go=-—0,2047754-10%;
g£1=0,262488-10~%; g,=—0,889566-10"* g5=0,129203-10-%, npu-
gyem p Bulpaxeno B 10° [Ta, o —B kr/m%, T —B K.

YpaBHeHHe CcOCTOSIHHsI raszoo6pasHoro ¢peona-11, cmpaBenJu-

Boe B obsactu Temmnepatyp mo 473 K wu miotHocteir 10 250 Kr/m3,
uMeer Buj [2.23]:

3 2 ) X
- 1 + 121 Zobif - pl ° T—]’ (24)
=1 j=

IIpuuem @ BripaxkeHo B kr/m3, T — B K, a 3Hauenust ko3 HALHEHTOB
bi; npuBesennl B Ta6a. 17.-

Ta6anuma 17
Koadduumenrnt b;; ypaBuenus cocrosuus (2.4) npas ¢peona-11.

b;; upu j paBHOM
i
0 1 2
1 0,2861273-101 —0,40436528-10! —0,93439873
2 —0,48163586-10! 0,37497506- 101 0,19330575- 102
3 —0,45777-10t 0,2412756-102 —0,17949087-102

OHTasbNuA, SHTPONHs, u300apHasi TEMJOEMKOCTb, CKOPOCTb
3ByKa, apdexr Hdxoyas — ToMcoHa u Kod3pdHIHEHT TEPMHUYECKOTO
pacliHpeHHs] BHIYHCACHB Ha OCHOBE H3BECTHBIX TEPMOAHHAMHYECKHX
COOTHOLIEHHH ¢ NpHBJIEYEHHEM HaHHBIX O KaJOPHYECKUX CBOHACTBAX
¢peona-11 B uneanbHo-razoBoM coctosinuu [2.31], KoTopble ammpok-
CHMHPOBAHbl YPaBHEHHUSIMH:

hy= N1, - TV; 2.5)
j=0
4
so=201j-Tj+c-lnT, (2.6)
j=

rae fo=0,54153792-10%; [;=0,8070699-10~1; [>=0,1415694-10-2;
fs=—0,1799766-10—5; f,=0,13756841-10-8; [;=-—0,4825815-10-12;
ly=0,1151271-10%; 1,=0,2831388-10-2%; [,=-—0,269965-10-5 [;=
=0,1834246-10-8%; [,=—0,603226-10-12; C=0,2018056- 101,
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3a HayaJo OTCYeTa MPUHATO COCTOSIHHE KHUNSIIEH XKHAKOCTH IpH
273,15 K, 3HaueHHs] SHTA/bIHH H SHTPONHH B 3TOM COCTOSIHHH NpH-
HATBI COOTBeTCTBeHHO paBubiMu 400,00 k [12x/xT 14,0000 x [12k/ (xr- K).

2.3. OB30OP ONYB/IMKOBAHHBIX AAHHbIX O MEPEHOCHBIX CBOWMCTBAX

Bsaskoctb. Ony6ankoBaHHble B 70-e Tofbl clpaBOYHble M3JaHHUS
[0.5, 0.7, 0.30, 0.39, 0.40, 0.58, 2.1] comep:xar TaGJHLUbl BSI3KOCTH
¢peona-11 nmpu armMochepHOM NaBJeHHH ¥ HA JUHHH HACBILLEHHS.
Ta6auunbie nannsle [0.5, 0.7, 0.30, 2.1] noBTOPSAIOT JaHHbE, MpHBe-
JeHHble B 0oJiee DAaHHHX CIPaBOYHHKAX, COCTaBHUTEJH KOTOPBIX
pacrnoJiaraJu TOJbKO ONBITHBIME AaHHbBIMU DeHHuHra, MapxkByna
(1939 r.). B dynnameHTa/NbHOM CIpaBOYHHKE MO BSI3KOCTH Fa3oB H
xkupkocreil [0.58] npuBeaeHb nepecunTaHHble B METPHYECKYIO CHCTE-
My eIHHHL HoBble TabsanyHble naHHble ASHRAE [0.39, 0.40], koTto-
pble OcHOBaHbI Ha H3MepeHusiXx 1939—1969 rr. u oxBaThiBaer UIH-
pokuii uHTepBas Temneparyp (ot 170 mo 500 K). ITorpemHocts
TaOJHYHBIX 3HaueHH#l nr oueHuBaoT B =2 %, a v’ ot 5 1o 10 %
[0.58].

MsBecTHBIe K HACTOSILIEMY BPEMEHH JKCIepHMeHTalbHble HCCe-
JoBaHus cBefleHbl B Taba. 18. BsskocTh rasoo6pasHoro ¢peona-11

Tab6auna 18
JKCcnepuMeHTaNbHble HCCJEA0BAHUS BA3KOCTH ¢peona-11
£
2
g% N
Tox ABTOpPHI I;;,g" R Ha,?,{'ﬁ‘;"e’ ®aza | o e 5 | Mcrounnk
QX la
58 | 2
1939 |Beunnur, Mapksyn | 274—353| 0,03—0,1 r 5 | KO | [2.38]
243—333 Ps XK 4 | KII | [2.39
1956 |Kuuse 213—265 Ps X 6 | KII | [2.66
1958 |Mak-KyJaunym 392 0,1 r 1 KII | [2.66]
1959 |Tcron 363—423 0,1 r 5 Ka 2.66]
1961 |Tepxka, [Tukrxanas | 294328 Ps X 2 KII 2.47]
1962 |Puneit 182—298 Ps X 8 | Kl 2.66]
1965 |diisenn 252—307 Ps X 8§ | Kl 2.45]
1969 |Topron, XaMHib- 245347 Ps K 9 Ka 2.45]
TOoH, PoHTaliHe
1970 |®uaunc, Mapdu 269—352 Ps X q Ka | [4.48]
1971 |PuBkun, Jlesun, 443—503| 1,1—11,8 I, X | 39 Ka [2.24]
Wspaunesckuit .
1973 |Teanep, MBanuenko| 242-453| 0,1—60 . XK 93 Ka |[[2.3, 24]
1979 |Kecrtun, Bakexam | 300—473] 0,1 r 5 KO | [249)]
1979 |Kmmddopa, Tpeii, | 373—570 0,1 r 5 | Ka | [4.39]
CKoTT .
1980 |JlaBouHHK, 208—263 0,1 X 12 Ka [2.20]
CousoBeit

* CM. mpumeuanne K taba. 10.
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npu atMocepHOM JaBJEHHH OMNpelessu B NATH 3KCIEePHMEHTaJb-
HbIX paGoTax, H3MepeHHs BHINOJIHEHB B HHTEpBajie TeMIepaTyp
274—570 K ¥ pacxoxkJeHHe ONBITHBHIX AAaHHBIX PasHbIX aBTOPOB
06b1yHO MeHblIe 3 % (puc. 20). Haunbosee Haxe:KHBIMH NMPH3HAHBI
ony6aukoBaHHbie B 1979 r. onbiTHhe Aannble [2.49, 4.39]. Mx Be-

n,-10% fla-c
15 /g’y
Pic. 20. BsskocTh raso- ¢ % )
o6pasHoro ¢peona-11 mpu 4 i
HH3KHUX JaBJEHHAX: /"n
ONbITHBIE JaHHble: I — Ben- 13 —”
HHHra, MapxBynma [2.38]; 2 — /
Mak-Kyanyma  [2.66]; 3 — o
Tcion [266], pacuerHble jgai- 12 /’/ o-1 1|
Hole 4—[07], 5—mno ypas- P
Henuio (0 32a); 6 — mo ypas- Pig A-2
Henuio (1 26) - /{
11 =+ 7 o-3 71
-
s’ -
10 —=-5 +
I
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pOsiTHAsl MOTPEUIHOCTh He mpeBbimaer 1 %.

C. JI. PuBxuH ¢ coaBropamu [2.24] HccaenoBaJiv BSI3KOCTh (pe-
oHa-11 Ha mATu usorepmax B uHTepBase 443—503 K npu nasienu-
ax po 12 MITa. MsMepeHust BHINMOJHEHb Ha OPHIHHAJbHOM BHCKO-
3HMeTpe ¢ NMOCTOSIHHBLIM NepenajgoM jaaBJjenus. [To omenke aBTOpOB,
MaKCHMaJibHasi MOTPEUIHOCTb H3MEPEeHHHIX 3HAaueHHH 1 He IpPeBbi-
maer 1,5 %. Has razoo6pasHoro ¢peoHa-11 mnpu NOBHILEHHBIX
JaBJIeHHSAX ONbITHBE NaHHblE [2.24] ABIAIOTCA €IAMHCTBEHHBIMH.

BsaskocTh xuAxkoro ¢peoHa-11 Ha JMHMM HacblLleHHSl onpeje-
JISIIM B BOCbMHU JKCNEPUMEHTaJNbHHX paboTax, H3MepeHHs BHIIOJHe-
el npu T=182—443 K. CorsnacoBaHHe ONBITHBIX AAHHBIX Pa3HBIX
aBTOPOB MOJYYMJIOCh He oueHb xopoulee (puc. 21). OrmeueHbl 60Jb-
IIMe pacXoxAeHHsl 3Ha4YeHHH 7', H3MePeHHBIX METOJOM KaTsllerocs
mapuka. [anubie [2.45, 4.48], nonyuenHble Ha KaMHJJISPHBIX BHCKO-
3UMETpPax «C BHCSIYHM YPOBHEM>», XOPOLIO COTJACYIOTCS IPH HHU3KOH
TeMnepatrype ¢ pesyabrataMu usamepenuit B. 3. I'eanepa, C. M.
Hanuenko [2.3, 2.4], BLIMOJIHEHHBIX HAa KaNWJIPHOM BHCKO3HMET-
pe C mepeMeHHLIM IepenajoM AaBJeHHS, ONHAKO C POCTOM TeMIle-
paTypHl pacxoxJeHHe yBenHyHBaerca JA0 5—8 Y (cM. puc. 21).
AHanornyHele 1O 3HAKy OTKJOHEHHS OOHAapyxkKeHbl M IJS JPYTHX
KHUAKUX (PEOHOB, H3yUeHHHX B [2.45, 4.48].

B kayecTBe OMOPHBIX JAaHHBIX O BA3KOCTH KHAKOrO ¢peoHa-11
NpU p==ps HAMH NpPHHATH pe3yabrathl usMepennii OTHIIIT [0.9,
2.3, 3.4].

H3BecTHO HECKOJbKO ypaBHeHMH, NpefHa3HaYeHHBIX AJS pacue-
Ta BS3KOCTH (peoHa-11 mpu moBblieHHBIX AaBJaenusx. Tak, C. JL.
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Puskun c coaBropamu [2.24] Ha ocHOBe 06pabOTKH COOCTBEHHBIX
JaHHBIX Haumau Koagoduuventn ypabHeHus (0.33) u paccumranau
no HeMy TabJauubl 3HayeHuWdl v B uHTepBane I =423—503 K, p=
=0,1—16 MITa. Ana/JornyHble ypaBHEHHsl NpeNJOXKeHH B pabore

7105 fla-c
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Puc. 21. Baskoctb xuakoro ¢peona-11 Ha JHHHH HACHIICHHSA:

onbiTHble HKaHuble: | — BenHnHra, MapkByna [2.39]; 2 — Kunsepa [2.66]; 3 — [ep-

XKKH, IMukrxans [2.47]; 4 — Punesa [2.66]; 5 — Jitsens [2.45]; 6 — I'opmona u ap.

[2.45]; 7 — lennepa, ViBanuenko [2.3, 2.4]; pacyeTHble RaHHBle: 8 — [0.5]; 9 — IO
. ypaBuenuio (0.326); 10 — no ypaBuenHuio (0.36)

[0.9], HO OHH SIBASIIOTCA NMPOAYKTOM COBMECTHOH OOPaGOTKH OIBIT-
neix gaHHeix BTU n OTUIIIT npu << 1600 xr/m3. Tam ke npuse-
neHo ypasuenue tuma (0.36), KOTOpOe NMPHMEHHMO B KHAKOH (ase
B auanasoHe 1=0,5—0,95 u n<<14.

B HacrosiieM CIpaBOYHMKE peKOMeHAyeTcs cucrteMa 0606IueH-
HbiXx ypaBHenuit (0.35), (0.36), (1.26), momyuennass B. 3. Teane-
poM, A. B. Kpoubeprom [0.12, 1.18] Ha ocHOBaHHH 06pabGOTKH OMNBIT-
HBIX JaHHBIX AJst ¢ppeoHos-10, 11, 12, 13, 14. O6uue ansa paccmar-
puBaeMoi rpymnnsl (QpeoHoB KoapduiueHTr ypasHenuir (0.35),
(0.36) u (1.26) mpuBemeHH cooTBeTCTBeHHO B TabJa. 4 u ra. 1. Un-
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IHUBHIyaJbHble KOHCTAaHTH (peona-11 mo7;=315 mklla-c, NTp=
=16,9 mklla-c.

JkchepuMeHTalbHass HH(pOpPMaNHs O BA3KOCTH ¢peoHa-11, uc-
MoNb30BaHHAsE NPH INOJYYEHHH YKAa3aHHOH CHCTEMbl YpaBHeHHIl,
npeacTaBleHa ONBITHBIMH JaHHBIMH [2.3, 2.4, 2.24, 2.38, 2.66] B 06-
aacru T=242—475 K, p=0,1—60 MI]a.

B rex cayyasx, korga Heo6XOAMMO pacmoJiaratb SBHO BbIpa-
JKeHHOH TeMIlepaTypHOH 3aBHCHMOCTbIO OpTOOGapHYyecKHX BsI3KoCTeHd
(n” u n”) ¢peona-11, pekomennylorcs nmpeasnoxennsie M. U. Ile-
peabiuteiinom u E. B. Tlapymunbim ypaBhenus (0.326), npuuem
nast m” npu Temmeparypax HHxke HOpMaabHOH (T<Tmrx) CHemy-
€T UCMoJb30BaTh ypaBHeHue (0.32a).

TenaonposognocTs. Haubosee mosnble TabJaHIB! TENJONPOBOX-
HoctH (peoHa-11 npusesenn B cnpaBoyHuke [0.8]. OHu moayyeHB!
B pe3syJbTaTe rpaduyeckoii 06pabOTKH ONMBITHHIX TAHHLIX, ONMyO0JIH-
KoBaHHBIX 10 1976 r. (cM. Ta6g. 19), u 0XBaTHIBAIOT KaK I'a30BYIO
(T=300—500 K, p=0,1—3,5 MIla), tak u xuznkywo ¢asy (T=
=173—413 K, p=ps— 60 MIla). IlorpemHocte Ta6MHYHBIX 3Ha-
YeHHH B XKUAKOH (a3e oueHeHa B 2—4 9, u B rasoBoit B 5—6 %.
[ToBhllIeHHBIE IOMYCKH K PEKOMEHAyeMbIM 3HAYeHHSIM A B ras3oBoi

Ta6bauma 19
AKcnepuMeHTaNbHbIE HCCIENOBAHHS TENJONPOBOAHOCTH (peona-11

»
=
Tox ABTODHI I;;‘an, epﬁ" ﬂa]?/f‘re[:m' Pasa E 5 % .ﬂi x| Hcrounnk
TE e
o
1940 | Punens 293 Ps biis 1 11 2.61]
1943 |Mapxksya, 273348 Ps X 3 Kl 2.53]
Benuunr 303—363 0,1 r 2 H 2.53]
1951 |daunnosa 243— 291 Ps X 19 PP 2.11]
1952 |YepueeBa 213—293 Ps X 21 H 2.29]
313—388 01 r 13 H 2.29]
1956 |Ilayaan 273—308 Ps X 4 II 2.57]
1957 |Maaxocrpa 270 Ps X 1 I1 [2.52]
1959 |Tlayasaa, 253—293 Ps X 3 II 2.58]
Yannonep
1962 |Buomep 182—283 Ps XK 17 HH [2.65]
1964 |Hdxanansu 213—273 Ps K 4 H | [1.54, 242
1966 |Ilaysmn 286 Ps X 1 < [2.59]
C COaBTOpPaMH
1967 |Taymep 168—348 ps x 9 | HH [1.95]
1969 |Ipyszes, Lle- | 313—403 Ps x 4 | K| [28
crosa, Ceann 313—443 0,15 r 7 KIL [2.8]
1971 |Canbixos, 172—288 Ps X 16 | H [2 25]
Ta6ppaxmaHos,,
BpHKoOB,
Myxame3sHoB
1974 |Tpyszes, 319—485] 0,15—5,4 r, k| 82 K1 [29]
[lectoBa
1975 |Tennep, 198—435|  0,1—60 r, x| 9 H [34, 24]
INepenpuit
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Ilpodosscerue Taba. 19

el
0%y
Tox ABTODHI I;g: ep]z(l- na?,ﬁ%g"e’ Pa3sa §§§ .Irvé;'* Hcrounuk
=2l g =
1978 |Cefiun, Xupo- | 270—310 Ps b3 — HH [2.63]
wH, Axkupa
1977 |Hemoro, Kurta- | 203—323| 0,1—50 *® |Ypa-| HH [2.55]
uasa, Hara- HeHHe
uEMa

* CM. npuMeuaHne K ta6a 11

(dase o6bsAcHAKTCA oYeHb GoabwiuME (10 12—17 %) pacxoxpenus-
MH 3KCMEPHMEHTaJbHbIX AaHHHX O TEMJOMPOBOAHOCTH MPH aTMO-
ceproM nasjenun (puc. 22). M3 atoro prcyHKa BHAHO TaK¥Ke,uTO
tabynupoBannble B [0.8] 3HaYeHHUS! Ar ABJASIOTCS KOMIIPOMHCCHBIMH.
B ony6aukoBanHBX nmo3fHee crathsix O. B. llBerkoBa ¢ coaBsropa-
mu [0.33, 2.28, 5.32] pmanbl pBa Bapuaura Ttabaun Ar (T=300—
480 K), xoTopnle OTIMYAIOTCS OT PEKOMEHIAYEMBIX B CIPaBOYHHKE
[0.8] Ha +2,59%. Oxnako B Hauaje 70-X TOZOB COCTaBUTENH crnpa-
BOYHHKOB ODHEHTHDOBAJHCb Ha KakKHe-JHOO KOHKDETHbIE H3Mepe-
HHSl H NMOTOMY pacXoxXKAeHHd, Hampumep, naHHbx Tabauy [0.7, 0.30,
2.1} u rabaun [0.39, 0.40] 6/M3KH K MaKCHMaJbHBIM PAaCXOXKAEHHUIM
3KCNEPHMEHTAaJNbHEX TaHHBIX (CM. pHC. 22).

B. A. I'pysnes, A. W. llecrosa [0.13, 2.9] o6bsicHsIOT 3aBbile-
HHe pe3yJbTaToB MX nepBoii paborhl [2.8] u manubix JI. Y. UepHe-
eBoit [2.29] Tem, yTO OBLIM HCCJAENOBaHBI TeXHHUECKHe (PEOHBI, a
OYHCTKA HX OT NpuMecedi APYruxX (ppeoHoB u BosayXa Oblia Hexo-
cratoyHo TuwiatenbHoit. H. B. Bapradgruk c¢ coaBropamu [0.8] Ha
OCHOBAHHH APYTHX cO0OparxKeHUil CYHUTAIOT 3aHMKEHHBIMH OIBITHBIE
nannble MapkByna, Bennunra [2.53].

W3 puc. 23 BHAHO, YTO GOJBLIMHCTBO 3KCIIEPUMEHTAJNbHHIX HaH-
HHIX O TEIJIONMPOBOZHOCTH KUAKOro ¢(peoHa-11 Ha JHHMH Hachlule-
HHSl pacnoJjaraercsi ¢ pas6pocoM 2—3 9% OKOJIO peKOMeHAyeMOil
3aBHCHMOCTH, KOTOpasi B CBOIO ouepelb OJHM3Ka K NPHHATON paHee
B [0.8]. Xopouree coriacoBaHHe HabJI0gaeTcsi ¢ OMyGJHKOBAHHBIMH
HeJaBHO OMBITHBIMH AaHHBIMHU [2.55, 2.63].

IKcnepUMeHTa bHbie [JaHHble O TeMJOMPOBOJHOCTH KHIKOTO
¢peona-11 npu p>>p, npuBeneHn B Tpex paborax [2.4, 2.55, 3.4],
npuyeM B [2.4] — npuBoAsATCSA TabJHIa CriaxKeHHBIX 3HauyeHuit (T=
=193—413 K, p=0,1—60 MIla) u ypaBHuenue, B [2.55] — rpaduku
¥ ypaBHeHHE AJS o6nactu T=203—323 K, p<<80 MIla, B [3.4] —
ypaBHeHHe H pe3yJbTaThl HENOCPEACTBEHHHIX H3MEpPeHHil, BHINOJ-
Henubix B. 3. Temnepom, B. I'. Ilepeapuem B unTepBane T=
=198—435 K, p=0,1—60 MIla. Bce ypaBHeHHSI HMeIOT OJHHAKO-
BHIl BHI

= qabt+ (c; Fcot+cst?) - p 2.7
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M, N0 YTBEPXKJAEHHIO aBTOPOB, BOCIPOH3BOJAAT HCXOAHHE 3KCIEpH-
MeHTaJbHble JaHHblE C MOTPENIHOCThIO MeHee 1,5 %.

B 3TOM crmpaBoYHUMKe AJs pacyeTa TabJHI TENJONPOBOAHOCTH
JKHUIKOTO H ra3oo0pasHoro ¢peona-l11 nmpumeHeHa cucTeMa ypaBHe-
uuii, paspaGoraunass B. 3. T'emnepom, I'. B. 3anopoxanom [0.12,
1.15]. Ona BxJiouaer HHAHBHAYyaJabHble ypaBHenHs (0.31), (0.34),

A1) Br/imK)

no

W

\ ° ] m-3

$-9
L s 0

w- 10
o- 11
m- 17
o-13
o-14
—— 15

——-1
R

1

70<<|>D[>o
No NN~

190 250 310 370 oK

Puc. 23. TennonpoBoxHOCTb Xuakoro ¢peona-11 Ha JIHHHM HachHILIEHHS:

onbiTHble AaHHble: | — lemsepa [3.4], 2 — CaabikoBa H jp. [2 25]; 3 — Cefiun m np. [2.63];
4 — MapkByna, bennunra [2.53], 5 — Ilaysana, Yannouepa [258], 6 — Taymepa [l 95]; 7 —
HanunoBoi [2.11]; 8 — I'pysmeBa u pnp. [2.8]; 9 — Bunmmepa [2.65]; 10— [lxanansina
[1.54]; 11 — YepueeBoit [2.29]; 12 — Pugeans [2.61]; 73 — Maakoctpm [2.52]; 14 — Tlaysana u
ap. [2.59]; pacuernble AauHnble: /5 — [0.7]; ég‘g)no ypaBHenuo (0.326); 17 — no ypaBHEHHIO

(0.46) u o6oGuweHHoe ypaBHeHHe (0.45) c koadduureHTaMH, MpH-
BefeHHBIMH B TabJ. 5. Huxe nns ¢peona-11 npusBeneHy napamer-
pbl ypasHennii (0.31), (0.34) u (0.46):

a,,0=—4,631-10-3; a,, 1= 4,447-10-5;

by 1= 1,7814.10-2; b,, 3= 1,1840-10-2;
by, 2= 2,4332.10-% by, .= 7,8580-10-3;
¢ 1= 1,3398.10-2; = 3,2263-10—;
C o= 1,1997-10; ¢, 5=—1,5893.10;
Cy, 3=—2,9514.10—; 6= 2,6357-10-2

hp= 326-10~% Br/(M-K).

ItH KO3 (UIHEHTH ONpeNesiyii M0 MAacCHBY COTJAacylOUUXCs
3KCIepUMeHTaJbHBIX 3HaueHuit A u3 pabor [1.54, 2.9, 2.25, 2.61,
2.63, 2.65, 3.4]. O6nactb MpUMeHEeHHs yPaBHEHHH COOTBETCTBYET
06J1aCTH YKa3aHHBIX H3MepeHHH.
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B Tex cayyasix, Korga Heo6XOAMMO pacnoJjaratb SBHO BHIpa-
JKEHHOH TeMIepaTypHOH 3aBHCHMOCTbIO OpPTOGApHYECKHX TeIIOo-
nposoanocreit (A’ uA”) ¢peona-11, pekoMeHAYIOTCA NpeAJOKEHHbBIE
U. U. Ilepeabiireitnom u E. B. Ilapymuneim ypaBuenus (0.326),
npuyeM 1as A” npu Temmeparypax Huxke HopMatbHOH (T<Tmrx.)
cJelyeT UCMOJb30BaTh ypaBHeHue (0.32a).

Camopuddysus. EnuncrBeHHONl paboToil, mMOCBSLIEHHOH caMo-
1udoy3un dpeona-11, asaserca uccienoBanue [le 3yana u [Ixo-
Haca [2.67]. B aroit pa6ore mMeronom SIMP usmepsiiu Dy, Ha u3o-
tepmax 379 u 460 K npu pasaenusix 10—160 MIla. Caenyer orme-
THTb, YTO JAaHHble [2.67], sKCcTpamoJupoBaHHbIE K aTMOC(HEpPHOMY
JIaBJIEHHIO, XOPOLIO COrJacyloTcs ¢ 06OOLIeHHOH TeMImepaTypHOM
[3aBnc14M00Tblo Koo duuueHToB camoaud¢ysuy, MNOJYYEHHOH B
3.23].

Pacyernble 3HaueHus camopud@ysuu xuakoro ¢peona-11 B oa-
HodasHoi obsactu mpuBenensl B [3.23]. OTKIOHeHHe ITHX NaHHBIX
OT 3KcnepuMeHTa He npesbimaer 10 %.

2.4, TABNMLbI TENAO®UIUYECKUX CBOHCTB MPEOHA-11

TepmognHaMHuyeckHe TaGMMLIBI AN ra3006pa3HOTO H KHAKOLO
¢dpeoHa-11 paccyuTaHbl MO .ypaBHEHHSIM, YKa3aHHbBIM B pasa. 2.2,
oxBathiBaloT o6Jsacth 7=233—473 K u p=0,01—20 MIla u BxkJo0-
yaoT BoceMb BesauunH (ta6a. 20 u 21). B xauectBe Hauasa oTcuera
KaJODHYECKHX (YHKIHHA NPHHATO COCTOSIHHE KHMNSALIeH XHAKOCTH
npu 273,15 K, 3HayeHHsl 3HTAJbIHH ¥ JHTPONHH B ITOH TOUKE IPH-
usithl paBHbiMH 400 xIx/kr u 4 kIIx/(xr-K) coorBercTBeHHO.

IlpuBenenHast B pasa. 2.3 cucTeMa ypaBHeHHH A/ pacyeTa Bss-
KOCTH M TENJIONPOBOJAHOCTH (peoHa-11 mpuMeHHMa Bo Bceill dKcme-
PHMEHTaJbHO H3y4YeHHO#H o6JactH coctosHuil. OnHako HeoOXonu-
Mble JJisl OnmpefeseHHss v, @ H Pr TouHble 3HaYeHHS TePMOAHHAMH-
YeCKHX (QYHKUHH @ H Cp uMewoTcs A0 AaBjenuii 20 MITa. IToatomy
pekoMeHAyeMble TaOJaUIBl INEPEHOCHBIX cBOficTB (Taba. 22 u 23)
OXBATHIBAIOT TY K€ 06J1aCTb COCTOSIHM, YTO U TePMOJHHAMHYECKHE
TaOJHIBL.
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T=233,15 K
0,1 | 1622 | 0,0044 365,7 3,864 0,849 896,8 | —0,485]| 1,427
0,51623| 0,0218 | 365,8 3,864 0,849 899,0 | —0,485 | 1,423
1,0 | 1624 | 0,0436 366,1 3,863 0,849 901,8 | —0,485} 1,419
2,0 11626 | 0,0872 | 366,5 3,863 0,849 907,4 | —0,486 | 1,411
3,0 1627 | 0,1306 | 366,7 3,862 0,849 913,0 | —0,487 | 1,403
4,011629 | 0,1740 367,3 3,861 0,849 918,5 | —0,488 | 1,395
5,0 1631 | 0,2172 | 367,7 3,849 0,849 924,0 | —0,4838 | 1,387
6,0 | 1633 | 0,2604 | 368,2 3,869 0,849 929,4 | —0,489 | 1,380
7,0 | 1634 | 0,3035 368,6 3,858 0,850 934,8 | —0,490 | 1,372
8,0 | 1636 | 0,3465 | 368,9 3,857 0,850 940,2 | —0,490 | 1,365
9,0 | 1638 | 8,3894 | 369,4 3,857 0,850 945,5 | —0,491 | 1,358
0,0 | 1639 | 0,4323 369,8 3,856 0,850 950,8 | —0,491 | 1,351
1,0 ] 1641 | 0,4750 370,2 3,855 0,850 956,1 | —0,492 | 1,345
2,0 | 1643 | 0,5177 | 370,7 3,854 0,850 961,3 | —0,492 | 1,339
3,0 | 1644 | 0,5603 | 371,1 3,853 0,851 966,5 | —0,493 | 1,332
4,0 11646 | 0,6028 371,5 3,852 0,851 971,71 —0,493 | 1,326
5,0 | 1647 { 0,6452 371,9 3,852 0,851 976,8 | —0,494 | 1,320
6,0 11649 | 0,6876 372,3 3,851 0,851 981,9 | —0,494 | 1,314
7,0 11650 | 0,7299 372,8 3,850 0,851 987,0 | —0,495 | 1,308
8,0 | 1652 | 0,7721 373,2 3,849 0,852 992,0 | —0,495 | 1,303
9,0 | 1653 | 0,8143 373,6 3,849 0,852 997,1 | —0,495 | 1,297
20,0 [ 1655 | 0,8564 | 374,0 3,848 0,852 1002,0 | —0,496 | 1,292
T=243,15 K
0,1 {1599 | 0,0049 374,2 3,900 0,853 860,5 | —0,481 | 1,413
0,5|1600 | 0,0212 | 374,4 3,900 0,853 862,8 | —0,482 | 1,409
1,0 | 1601 | 0,0424 | 374,6 3,899 0,853 865,7 | —0,482 | 1,404
2,0 | 1603 | 0,0848 | 375,0 3,898 0,853 871,5 | —0,483 | 1,395
3,011605 | 0,1270 375,4 3,897 0,853 877,2 | —0,484 ] 1,386
4011607 | 0,1692 375,8 3,897 0,852 882,9 | —0,486 | 1,377
501609 0,2112 | 376,3 3,896 0,852 888,5 | —0,487 | 1,369
6,0 1610 | 0,2532 | 376,7 3,895 0,852 894,1 | —0,488 | 1,361
7,01 1612 0,2950 377,1 3,894 0,852 899,6 | —0,488 | 1,353
8,0 [ 1614 | 0,3368 377,5 3,893 0,852 905,1 | —0,489 | 1,345
9,0 | 1616 | 0,3785 377,9 3,892 0,852 910,6 | —0,490 | 1,337
10,0 | 1618 | 0,4201 378,3 3,892 0,852 916,0 | —0,491 | 1,330
11,0 | 1619 | 0,4616 378,8 3,891 0,852 921,4 | —0,492 | 1,323
12,0 } 1621 | 0,5030 379,2 3,890 0,852 92,8 | —0,493 | 1,316
13,0 { 1623 | 0,5444 | 379,6 3,889 0,852 932,1 | —0,493 | 1,309
14,0 | 1624 | 0,5856 380,0 3,888 0,852 937,4 | —0,494 | 1,302
15,0 | 1626 | 0,6268 380,4 3,887 0,852 942,6 | —0,495 | 1,296
16,0 | 1628 | 0,6680 380,9 3,887 0,852 947,9 | —0,495 | 1,289
17,0 | 1629 | 0,7090 381,3 3,886 0,852 953,0 | —0,496 | 1,283
18,0 | 1631 | 0,7500 381,7 3,885 0,852 958,2 | —0,496 | 1,277
19,1 | 1632 | 0,7909 382,1 3,884 0,852 963,3 | —0,497 | 1,271
20,0 | 1634 | 0,8317 | 382,5 3,884 0,852 968,14 | —0,498 | 1,265
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T=25315 K

0,6560] 0,9948 | 580,1 4,742 0,532 131,0 41,53 | 4,008
1577 | 0,0041 382,8 3,934 0,858 838,5 | —0,474 | 1,416
1578 | 0,0207 | 382,9 3,934 0,858 830,9 | —0,475| 1,411
1579 | 0,0413 | 383,2 3,934 0,857 833,9 | —0,476 | 1,406
1581 | 0,0826. | 383,6 3,933 0,857 839,9 | —0,477 | 1,396
1583 | 0,1237 | 384,0 3,932 0,857 845,8 | —0,479 | 1,386
1585 | 0,1647 | 384,4 3,931 0,856 851,6 | —0,480 | 1,376
1587 | 0,2056 | 384,8 3,930 0,856 857,5 | —0,481 | 1,367
1589 | 0,2465 | 385,2 3,929 0,856 863,2 [ —0,483 | 1,358
1591 | 0,2872 | 383,6 3,928 0,855 869,0 | —0,484 | 1,349
1593 | 0,3278 | 386,0 3,928 0,855 874,6 | —0,485 | 1,341
1594 | 0,3684 | 386,4 3,927 0,855 880,3 | —0,486 | 1,332

RO —

1596 | 0,4089 | 386,9 3,926 0,854 885,9 | —0,483 | 1,324
1598 | 0,4492 | 387,3 3,925 0,854 891,4 | —0,489 | 1,316
1600 | 0,4895 | 387,7 3,924 0,854 897,0 | —0,490 | 1,309
1602 | 0,5297 | 388,1 3,923 0,853 902,4 | —0,491 | 1,301
1603 | 0,5699 | 388,5 3,923 0,853 907,9 | —0,492 | 1,294
1605 | 0,6099 | 389,0 3,922 0,853 913,3 | —0,493 | 1,287
1607 | 0,6499 | 389,4 3,921 0,853 918,6 | —0,493 | 1,280
1609 | 0,6898 | 389,8 3,920 0,852 924,0 | —0,494 | 1,273
1610 | 0,7296 | 390,2 3,919 0,852 929,3 | —0,495 | 1,266
1612 1-0,7693 | 390,6 3,919 0,852 934,5 | —0,49% | 1,260
1614 { 0,8090 | 391,1 3,918 0,852 939,8 | —0,497 | 1,254
T=263,15 K
0,6308] 0,9954 | 585,5 4,762 0,542 133,4 38,34 | 3,850
1,268 | 0,9907 | 585,3 4,720 0,543 132,9 38,57 | 3,901
1555 | 0,0040 | 391,4 3,968 0,863 799,1 | —0,464 | 1,434
1556 | 0,0202 | 391,6 3,967 0,863 801,7 | —0,465 | 1,429
1557 | 0,0403 | 391,8 3,967 0,83 .| 804,8 | —0,466 | 1,423
1559 | 0,0806 | 392,2 3,966 0,862 811,0 | —0,468 | 1,411
1561 | 0,1207 | 392,6 3,965 0,861 817,2 | —0,470 | 1,400
1563 | 0,1607 | 393,0 3,964 0,861 823,3 | —0,472 | 1,390
1565 | 0,2006 | 393,4 3,963 0,860 829,3 | —0,473 | 1,379
1567 | 0,2404 | 393,8 3,962 0,859 835,3 | —0,475 | 1,369
1569 | 0,2801 394,2 3,962 0,859 841,2 | —0,477 | 1,359

1571 | 0,3197 | 394,6 3,961 0,858 847,1 | —0,478 | 1,350
1573 | 0,3592 | 395,0 3,960 0,858 853,0 | —0,480 [ 1,340
1575 | 0,3986 | 395,4 3,959 0,857 858,8 | —0,481 | 1,331
1577 | 0,4379 | 395,8 3,958 0,957 864,56 | —0,483 | 1,323
1579 | 0,4771 396,2 3,957 0,856 870,2 | —0,484 | 1,314
1581 | 0,5163 | 396,7 3,957 0,856 875,9 | —0,485 | 1,306
1583 | 0,553 | 397,1 3,956 0,855 881,5 | —0,486 | 1,298
1585 | 0,5943 | 397,5 3,955 0,855 887,1 | —0,488 | 1,290
1586 | 0,6332 | 397,9 3,954 0,854 892,7 | —0,499 | 1,283
1588 | 0,6720 | 398,3 3,983 0,953 898,2 | —0,490 | 1,275
1590 | 0,7108 | 398,7 3,952 0,854 903,6 | —0,491 | 1,268
1592 | 0,7495 | 399,2 3,952 0,853 99,1 | —0,492 | 1,261
1593 | 0,7880 | 399,6 3,951 0,853 C14,5 | —0,493 | 1,254
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p 4] 2z h s Cp w uw a-10°
T=273,15 K
0,01]0,6073} 0,9958 | 591,0 4,783 0,551 135,8 | 35,52 3,705
0,02[1,220 | 0,9916 | 590,8 4,740 0,552 135,4 | 35,71 3,749
0,031,838 | 0,9834 | 590,6 4,715 0,553 134,9 | 35,909 | 3,795
0,04/2,461 | 0,9831 | 590,4 4,697 0,555 134,4 | 36,10 3,841
0,11 1532 | 0,0040 400,] 4,000 0,869 771,5 —0 450 | 1,465
0,5 1533 | 0,0197 | 400,2 4,000 0,869 774,1 —0 451 | 1,459
1,0 | 1534 | 0,0394 | 400,4 3,999 0,868 777.,4 —-0 453 | 1,453
2,0 {1537 | 0, 10787 400, 8 3,998 0,867 783.,9 —0,455 1,439
3,0 | 1539 0 1179 | 401,2 3,997 0,867 790,4 | —0,458 | 1,427
4,0 | 1541 0,1570 401 ,6 3,996 0,866 796,7 —0,460 | 1,415
5,01 1544 | 0,1959 | 402,0 3,995 0,865 803,0 | —0,462 | 1,403
6,8 1546 | 0,2348 | 402,4 3,995 0,864 809,2 —0,464 | 1,392
7. 1548 0 2735 | 402,8 3,994 0,863 815,5 | —0,466 | 1,381
801550 | 0 , 3122 403 2 3,993 0,862 821,6 | —0,468 | 1,370
9,0 | 1552 0 ,3507 403, .6 3,992 0,861 827,7 | —0,470 | 1,360
10.0 | 1554 | 0. ,3892 404,0 3,991 0,861 833,7 | —0,472 | 1,350
11.0 {1556 | 0 ,4275 | 4044 3,990 0,860 839,7 | —0,474 | 1,340
12,0 | 1558 0,4658 404,8 3,989 0,859 845,6 | —0,475 | 1,331
13,0 | 1560 | 0,5040 | 405,2 3,988 0,859 851,5 | —0,477 { 1,322
14,0 | 1562 | 0,5420 | 405,6 3,988 0,858 857 4 | —0,479 | 1,313
15,0 | 1562 0 ,5420 | 405,6 3,988 0,858 863,2 | —0,480 | 1,304
16,0 | 1566 0 ,6180 | 406,5 3,986 0,857 868,9 | —0,481 1,296
17,0 | 1568 0 ,6558 | 406,9 3,985 0,856 874.6 —0,483 | 1,288
18,0 | 1570 0,6935 407 2 3,984 0,856 880,3 —0,484 | 1,280
19,0 | 1572 | 0,7312 | 407,7 3,984 0,855 885,9 | —0,486 | 1,272
20,0 | 1574 | 0,7688 408,] 3,983 0,854 891,5 | —0,487 | 1,265
T=283,15 K

0,010,586 | 0,9912 596,5 4,803 0,560 138,2 33,00 | 3,570
0,02(1,176 | 0,9924 596,4 4,760 0,561 137,8 33,16 | 3,609
0,03(1,771 0 9886 596,2 4,735 0, 1562 137,4 33,32 | 3,649
0,04/2,370 0 0847 596, 0 4,718 0,563 136,9 33,49 | 3,690
0,052,974 | 0,9809 595,8 4,704 0,564 136,5 33,66 | 3,731
0,1 ] 1510 0,0039 408,8 4,031 0,876 744,8 | —0 433 1,508
0,5 ] 1511 | 0,0193 408,9 4,031 0 875 747,6 —0 435 | 1,502
1,0 | 1512 | 0,0386 409, 1 4,031 0,875 751,0 —0,436 1,494
2,0 1 1515 | 0,0771 409,5 4,030 0,874 757,9 | —0,439 | 1,479
3,0 1 1517 | 0,1154 409,9 4,029 0, 1872 764,6 | —0,442 | 1,465
4,0 { 1519 | 0,1536 410,3 4,028 0,871 771,3 | —0,445 | 1,451
5,0 | 1522 | 0,1917 410,7 4,027 0,870 777,9 | —0,448 1,437
6,0 | 1524 | 0,2297 411,1 4,026 O 869 784,4 | —0,450 | 1,425
7,0 | 1526 | 0,2675 411,5 4,025 0 868 790,9 | —0,453 | 1,412
8,0 | 1529 | 0,3053 411,8 4,024 0,867 797,3 | —0,455 | 1, 1400
9,0 | 1531 0,3430 412,2 4,023 0,866 803,7 —0,458 | 1,389
0,0 | 1533 | 0,3806 412,6 4,022 0,865 810,0 | —0,460 | 1,378
1,0 | 1535 0,4180 413,0 4,021 0,864 816 2 —0 462 | 1,367
2,0 | 1538 | 0,4554 413,4 4,020 0,863 822,4 —0 464 | 1,356
3,0 | 1540 | 0,4927 413,8 4,019 0. 1862 828,5 -0_466 1,346
4,0 | 1542 { 0,5299 414,2 4,019 0,861 834,6 —0,468 | 1,336
5,01 1544 | 0,5670 414.6 4,018 0 860 840,6 | —0,470 1,327
6,0 | 1516 | 0,6040 415,0 4,017 0, '860 846,6 —0,472 | 1,318
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o 2z h s cp w w q-10°

1548 | 0,6409 415,5 4,016 0,859 852,6 —0,473 | 1,309

1550 | 0,6777 415,9 4,015 0,858 '858,5 —0,475 | 1,300

1552 | 0,7145 416,3 4,014 0,857 864,3 —0,477 | 1,292

1554 | 0,7512 416,7 4,014 0,861 870,1 —0,478 | 1,283

T=293,15 K
0,0110,566 | 0,9966 602, 2 4,822 0,568 140,5 30,75 | 3,445
0,02{1,135 | 0,9931 602,0 4,780 0,569 140,1 30,88 | 3,479
0,031,708 | 0,9897 601,8 4,755 0,570 139,8 31,02 | 3,514
0,04]2,286 | 0,9862 601,7 4,737 0,571 139,4 31,16 | 3,550
0,05|2,868 | 0,9827 601,5 4,723 0,572 139,0 31,30 | 3,586
0,1 ] 1487 | 0,0038 417,6 4,062 0,883 718,6 —0,413 | 1,562
0,5 1488 | 0,0189 417,7 4,062 0,883 721.,5 —0,414 | 1,555
1,0 1489 | 0,0378 417,9 4,061 0,882 725,1 —0,416 | 1,546
2,0 1 1492 | 0,0756 418,3 4,060 0,880 732,3 —0,420 | 1,529
3,01 1495 0,1131 418,6 4,059 0,879 739.4 —0,424 | 1,513
4,0 | 1497 | 0,1506 419,0 4,058 0,877 746,4 —0,427 | 1,497
5,01 1500 | 0,1879 419,4 4,057 0,876 753,4 —0,431 | 1,482
6,0 | 1502 | 02251 419,8 4,056 0,857 760,2 —0,434 | 1,467
7,0 {1 1505 | 0,2622 420,2 4,055 0,873 767,0 —0,437 | 1,453
8,0 | 1507 | 0,2991 420,5 4,054 0,872 773,7 —0,440 | 1,439
9,0 | 1510 | 0,3360 420,9 4,053 0,871 780,4 —0,443 | 1,426
0,01 1512 | 0,3728 421,3 4,052 0,870 787,0 —0,445 | 1,414
1,0 | 1514 | 0,4094 421,7 4,051 0,868 793,5 —0,448 | 1,402
2,0 | 1517 | 0,4460 422,1 4,050 0,867 800,0 —0,450 | 1,390
3,0 | 15191 0,4824 422,5 4,049 0,866 806,4 —0,453 | 1,379
4,0 1521 | 0,5188 422.9 4,049 0,865 812,7 —0,455 | 1,368
5,0 | 1523 | 0,5550 423,3 4,048 0,864 819,0 —0,457 | 1,357
6,0 11525 | 0,5212 423,7 4,047 0,863 825,2 —0,460 | 1,347
7,0 | 1527 | 0,6273 4241 4,046 0,862 831,4 —0,462 | 1,337
8,0 | 1530 | 0,6633 424,5 4,045 0,861 837.6 —0,464 | 1,327
9,0 1 1532 | 0,6992 4249 4,044 0,860 843,7 —0,466 | 1,318
20,0 | 1534 | 0,7350 425,3 4,043 0,860 849,7 —0,468 | 1,309
T=303,15 K

0,01 {0,547 | 0,9969 607,9 4,842 0,577 142,8 28,73 13,329
0,02 (1,097 | 0,9938 607,7 4,799 0,578 142,5 28,84 13,359
0,03 {1,650 | 0,9906 607,6 4,774 0,578 142,1 28,96 {3,390
0,04 /2,208 | 0,9875 607,4 4,757 0,579 141,7 29,07 (3,421
0,05 |2,768 | 0,9843 607,2 4,743 0,580 141,4 29,19 |3,453
0,1 5,629 | 0,9682 606,4 4,699 0,585 139,5 29,80 (3,622
0,5 1464 | 0,0186 426,6 4,091 0,891 695,3 —0,390 (1,620
1,0 1466 | 0,0372 426,8 4,091 0,890 699,2 —0,393 {1,610
2.0 1469 | 0,0742 427 .1 4,090 0,888 706,8 —0,393 |1,589
3,0 1470 | 0,0927 427,3 4,089 0,887 710,5 —0,400 {1,580
4,0 1475 | 0,1478 427.8 4,088 0,884 721,7 —0,406 {1,552
5,0 1477 | 0,1845 428,2 4,086 0,883 729,0 —0,410 |1,535
6,0 1480 | 0,2209 428.,6 4,085 0,881 736,2 —0,414 |1,518
7.0 1483 | 0,2573 428,9 4,084 0,879 743,3 —0,418 {1,502
8,0 1485 | 0,2935 429,3 4,083 0,878 750,4 —0,421 1,486
9,0 1488 | 0,3297 429,7 4,082 0,876 757 ,4 —0,425 |1,471
0,0 1490 | 0,3657 430,0 4,081 0,875 764,3 —0,428 |1,457
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[ z h s ¢p » uw a-10°
1403 | 0.4016 | 4304 | 4,080 | 0,874 | 771,1 | —0,431 | 1,444
1495 | 0.4374 | 430'8 [ 4,080 | 0,872 | 777.9 | —0.434 | 1,430
1498 | 0.4731 | 431°1 | 4,079 | 0.871 | 784.6 | —0.437 | 1:418
1500 | 0.5086 | 431’5 | 4,078 | 0’870 | 791.2 | —0.440 [ 1,405
1502 | 0.5441 | 431’9 | 4,077 | 0'869 | 797.8 | —0.443 | 1,394
1505 | 0.9795 | 432’3 | 4,076 | 0867 | 804.3 | —0,445 | 1,382
1507 | 0.6148 | 439’7 | 4,075 | 0866 | 8108 | —0.448 | 1,371
1509 | 0.6501 | 433’y | 4,074 | 0'se5 | 8172 | —0.450 | 1,360
1511 | 0.6852 1 43375 | 4,073 | o.864 | 823.6 | —0,452 | 1,350
1513 | 0.7202 | 433'9 | 4,072 | ¢'863 | 820'9 | —0.455 | 1,340
T=313,15 K ,
110,529 | 0,9972 | 613,7 | 4,860 [ 0,584 | 145,1 26,91 [ 3,220
91,061 | 0,9943 | 613.6 | 4.818 | 0,585 | 144.8 27.00 | 3.247
31,506 | 0.9915 | 613.4 | 4.793 | 0.586 | 144.4 27.10 | 3.274
4[2.135 | 0,9886 | 613.2 | 4.775 | 0.587 | 144.1 27.20 | 3,302
5(2.676 | 0,9858 | 613,1 | 4,762 | 0.588 | 143.7 27.29 | 3.330
5.433 | 0,9721 | 612.3 | 4.718 | 0592 | 142.0 27.81 | 3.479
440 | 0.0183 | 435.5 | 4.120 | o 668.8 | —0,362 | 1.696
1442 | 0,0366 | 435,7 | 4,120 | 0.899 | 6729 | —0.365 | 1.684
1445 | 0.0730 | 436.0 | 4.119 | 0,896 | 6809 | —0.371 | 1.660
1448 | 0,1093 | 436.4 | 4,118 | 0.894 | 688'8 | —0.376 | 1.638
1451 | 0,1454 | 436,7 | 4,116 | 0.892 | 69.7 | —0.381 | 1,617
1454 | 0,1814 | 437.1 | 4,115 | 0,800 | 704.4 | —0.386 | 1.596
1457 | 0,2172 | 437.4 | 4.114 | 0.888 | 7120 | —0.391 | 1.577
1460 | 0,2520 | 437.8 | 4,113 | 0.88 | 719.5 | —0.39 | 1.558
1463 [ 0,2885 | 438.1 | 4,112 | 0.885 | 726.9 | —0.400 | 1 541
1466 | 0,3230 | 4385 | 4.111 | 0.883 | 734.3 | —0.404 | 1,524
1469 | 0.3593 | 438.8 | 4,110 | 0.881 | 741.5 | —0 408 | 1,507
1471 | 0:3945 | 4392 | 4'100 | 0'ss0 | 748'7 | —0'a12 | 1 %02
1474 | 0,429 | 4395 | 4.108 | 0.878 | 755.8 | —0.415 | 1 477
1476 | 0,4646 | 439.9 | 4.107 | 0.877 | 762.8 | —0.419 | 1,463
1479 | 0,4995 | 440.3 | 4,106 | 0.875 | 769.8 | —0.422 | 1 449
1481 | 0,5343 | 440.6 | 4.105 | 0,874 | 776.7 | —0.425 | 1435
1484 | 0,5680 | 441.0 | 4.104 | 0,872 | 783.5 | —0.428 | 1,493
1486 | 0,6035 | 441.4 | 4,103 | 0.871 |790,3 | —0.431 | 1.410
1488 | 0,6380 | 441.8 | 4.102 | 0.870 | 797,0 | —0.434 | 1,398
1491 | 0.6724 | 442.1 | 4.101 | 0.869 | 803,6 | —0.437 | 1,387
1493 | 0,7068 | 4425 | 4,100 | 0.867 | 810,2 | —0.440 | 1,376
T=32315 K
1] 0,513 0,9974 | 619,6 4,879 0,592 147,3 25,26 | 3,118
o] 1,028 0.9948 | 6194 | 4.837 | 0.593 | 147.0 25.34 | 3.142
3] 1.546] 0.9923 | 619.3 | 4.812 | 0.593 | 146,7 25.42 | 3.167
4 2.066] 0.9306 | 619.1 | 4.794 | 0.504 | 146,4 25.50 | 3.191
5 2,590 0.9870 | 619.0 | 4.780 | 0.595 | 146,1 25.59 | 3,217
5.250] 0.9738 | 618.2 | 4.737 | 0.599 | 144,5 26.01 | 3.348
10,81] 0.9463 | 616.6 | 4.691 | 0.608 | 141,1 26.96 | 3.643
14i5 | 0,0181 | 444.6 | 4,149 | 0,910 | 641,6 | —0,328 | 1.785
1417 | 00361 | 444.7 | 4,148 | 0,909 | 645,9 | —0.332 | 1.771
1421 | 0,0720 | 445,0 | 4,147 | 0,906 | 654,4 | —0.310 | 1.742
1424 | 01077 | #45.4 | 4,146 | 0,93 | 662,9 | —0.346 | 1.716.



I1podo.axcenue taba. 21

P 0 z h s ‘p w W o-10°
4,0 1428 | 0,1433 | 445,7 | 4,145 | 0,901 671,1 | —0,353 | 1,691
5.0 1431 0,1787 | 446,0 | 4,143 | 0,898 | 679,3 | —0,359 | 1.667
6.0 1434 | 0,2139 | 446,3 | 4,142 | 0,89 | 687,3 | —0,365 | 1.644
70| 1437 | 0,2490 | 446,7 | 4,141 0,894 | 695,3 | —0,370°| 1,622
8.0|1440| 0,2840 | 447,0 | 4,140 | 0,892 | 703,1 | —0,375 | 1,602
901443 | 0.,3188 | 447,3 | 4,139 | 0,890 | 710,8 | —0,380 | 1,583
10,0 | 1446 | 0,3535 | 447,7 | 4,138 | 0,888 | 718,5 | —0,385 | 1,564
11,0 | 1449 | 0,3881 | 448,0 | 4,137 | 0,88 | 726,0 | —0,390 | 1,546
120 | 1452 | 0.4226 | 448,3 | 4,136 | 0,884 | 733,5 | —0,394 | 1,529
13,0 | 1455 | 0,4570 | 448,6 | 4,135 | 0,883 | 740,9 | —0,398 | 1,513
14.0 | 1457 | 0,4912 | 449,0 | 4,134 | 0,881 748,2 | —0,402 | 1,497
15,0 | 1460 | 0,5253 | 449,4 4,133 | 0,879 | 755,4 | —0,406 | 1,482
16,0 | 1462 | 0,5594 | 449.8 | 4,132 | 0,878 | 762,5 | —0,410 | 1,468
17,0 | 1465 | 0,5933 | 450,1 4,131 0,876 | 769.6 | —0,413 | 1,454
18,0 | 1467 | 0,6271 | 450,5 4,130 | 0,875 | 776,6 | —0,416 | 1,441
19,0 | 1470 | 0,6609 | 450,9 4,129 | 0,873 | 783,5 | —0,420 | 1,428
20,0 | 1472 ] 0.6945 | 451,2 | 4,128 | 0,872 | 790,4 | —0.422 | 1.415
T=333,15 K
0,01} 0,497 0,9977 | 625,6 4,897 0,599 149,5 23,76 | 3,023
0,02} 0,997 0,9953 | 625,4 4,855 | 0,600 149,2 | : 23,83 | 3,044
0,03} 1,498} 0,9929 | 625,3 4,830 0,601 148,9 23,90 | 3,066
0,04} 2,003 0,9906 | 625,1 4,842 | 0.601 148,6 23,97 | 3,088
0,05 2,509 0.9882 | 625,0 | 4,798 | 0,602 148,3 24,04 | 3,111
0.1 15,081 0,9761 | 624,2 | 4,755 | 0.606 1469 24,40 | 3,227
0,2 110,43 | 0,9512 | 622,7 | 4,710 | 0,614 143,8 25,19 | 3,486
0,3 16,08 | 0,9251 | 621,1 4,682 | 0.624 140,6 26,09 | 3,787
0.5]139% | 0,0178 | 453,7 | 4,177 | 0,922 | 613,4 | —0,288 | 1.893
1,0 | 1391 | 0,0356 | 453,9 4176 | 0,920 | 618,0 | —0,294 | 1,871
2,0 | 1396 | 0,0711 | 454,2 | 4,175 | 0,916 | 627.1 | —0,303 | 1,837
3,0 | 1399 | 0,1063 | 454,4 4174 | 0,913 | 636,1 | —0,312] 1,805
40| 1403 | 0,1414 | 454,7 | 4.172 | 0,910 | 644,9 | —0,320 | 1,775
5,0 | 1407 | 0,1763 | 455,0 | 4,171 0,98 | 653,5 | —0,328 | 1,747
6,0 { 1410 { 0,2110 | 455.3 4170 | 0,905 | 662,0 | —0,335 | 1,720
7,0 | 1414 | 0,2456 | 455.6 | 4.169 | 0,902 | 670,4 | —0,341 | 1,695
8,01 1417 | 0,2800 | 455,9 | 4,167 | 0,90 | 678,7 { —0,348 | 1,671
9,0 | 1420 | 0,3143 | 456,3 | 4,166 | 0,897 | 686,9 | —0,354 | 1,648
10,0 | 1423 | 0,3484 | 456,6 | 4.165 | 0,895 | 694,9 | —0,359 | 1,627
11,0 | 1426 | 0,3825 | 456,9 4164 | 0,893 | 702,8 | —0,365 | 1,606
12,0 | 1429 | 0,4164 | 457.3 4,163 | 0,892 710,7 | —0,370 | 1,587
13,0 | 1432 | 0,4501 | 457,6 4,162 | 0,889 | 718,4 | —0,375| 1,568
14,0 | 1435 | 0,4838 | 457,9 | 4,161 0.887 | 726,1 | —0,380 | 1,550
15,0 | 1438 | 0,5173 | 458,2 | 4,160 | 0,886 | 733,6 | —0,384 | 1,533
16,0 | 1441 | 0.5506 | 458.6 4,158 | 0,884 | 741,1 | —0,388 | 1,517
17,0 | 1443 | 0,5841 | 458,9 4,157 | 0,882 | 748,5 | —0,392 | 1,501
18,0 | 1446 | 0,6173 | 459,3 4,156 | 0,881 755,9 | —0,396 | 1,486
19,0 | 1449 | 0,6504 | 459.6 4,155 | 0,879 | 763,1 | —0,400 | 1,472
20,0 | 1451 | 0,6834 | 460,0 | 4,154 | 0.877 770,3 | —0,404 | 1,458
T=343,15 K

0,010,483 | 0,9979 | 631,6 | 4,915 | 0,606 151,6 22,40 | 2,933
~0,02(0,967 | 0,9957 | 631,4 | 4,873 | 0,607 151,4 22,46 | 2,953
6—2986 81
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p o z h s Cp w uw a-10®
0,03{1,454 | 0,9935 631,3 4,848 0,607 151,1 22,52 | 2,972
0,04{1,943 | 0,9914 631,2 4,830 0,608 150,9 22,57 | 2,992
0,052,434 | 0,9892 631,0 4,816 0,609 150,6 22,63 | 3,012
0,114,922 | 0,9782 630,3 4,773 0,612 149,2 22,94 | 3,116
0,2 10 08| 0,9555 628,9 4,728 0,620 146,4 23,60 | 3,344
0,3 (15,50 | 0,9319 627,4 4,701 0,628 143,5 24,34 | 3,605
0,4 21,23 | 0,9072 625,8 4,680 0,638 140,3 25,18 | 3,908
0,5 1363 0,0177 463,0 4,204 0,935 584 0 —0,244 | 2,010
1,01 1365 ] 0, 0353 463,1 4,204 0,932 589,0 —0,250 | 1,988
2,0 1 1370 | 0,0703 463,4 4,202 0,928 598,8 —0,261 | 1,946
3,0 | 1374 | 0,1051 463,6 4,200 0,925 608,3 —0,272 | 1,907
4,01 1378 | 0,1398 463,9 4,197 0,921 617,7 —0,282 1 1,871
5,0 | 1382 0 1742 464,1 4,198 0,918 626,9 —0,291 | 1 837
6,0 | 1386 0,2085 464,4 4,197 0,915 635,9 —0,300 ],805
7,0 | 13891 0,2426 464,7 4,195 0,912 644,8 —0,309 | 1,775
8,0 | 1393 | 0,2765 465,0 4,194 0,909 653,5 —0,316 | 1,747
9,0 [ 1396 | 0,3103 463,3 4,193 0,906 662,1 —0,324 | 1,721
0,0 | 1400 | 0,3440 465,6 4,192 0,904 670,6 —0,331 | 1, 696
1,0 | 1403 | 0,3774 465,9 4,190 0,901 679,0 —0,337 | 1 672
2,0 | 1406 | 0,4108 466,2 4,189 0,899 687,2 —0,343 | 1,649
3,0 | 1410 | 0,4440 466,5 4,188 0,897 695,4 —0,349 { 1,628
4,0 | 1413 | 0,4771 466, 8 4,187 0,895 703,4 —0,355 | 1 608
5,0 | 1416 | 0,5101 467,1 4,186 0,893 711,3 —0,360 | 1,588
6,0 | 1419 0,5430 467,4 4,185 0,891 719,2 —0,365 1,570
7,0 | 1422 | 0,5758 467,8 4,184 0,889 726,9 —0,370 | 1,552
8,0 | 1424 | 0,6084 468,1 4,183 0,887 734,6 —0,375 | 1,535
9,0 | 1427 0,6409 468,4 4,181 0,885 742,2 —0,379 | 1,519
0,0 ( 1430 | 0,6734 468,8 4,180 0,883 749,7 —0,383 | 1,504
T=353,15 K

0,01} 0,469] 0,9980 637,7 4,932 0,613 153,8 21,15 | 2,849
0,02 0,939 0,9961 637,5 4,890 0,613 153,5 21,20 | 2,866
0,03{ 1,412 0,9941 637,4 4,865 0,614 153,3 21,25 | 2,884
0,04| 1,886] 0,9921 637,3 4,848 0,614 153,0 21,30 | 2,902
0,05| 2,363{ 0,9901 637,1 4,834 0.615 152,8 21,35 | 2,920
0,11 4,774] 0,9800 636,5 4,791 0,618 151,5 21,61 | 3,012
0,219,753] 0,9594 635, 1 4,746 0,625 149,0 22,16 | 3,214
0,3 {14,96 | 0,9380 633,7 4,419 0,633 146,3 22,78 3,443
0,4 120,44 | 0,9157 632,2 4,698 0,642 143,4 23,47 | 3,703
0,5 126,21 | 0,8924 630,7 4,682 0,652 140,4 24,25 | 4,005
1,0 | 1337 | 0,0350 472,5 4,231 0,947 558,7 —0,197 | 2,126
2,0 | 1342 | 0,0697 472,7 4,229 0,942 569, 2 —0,212 | 2,074
3,0 | 1347 | 0,1042 472,9 4,228 0,938 579,4 —0,225 | 2,026
4011352 0,138 473,2 4,226 0,933 589, 4 —0,238 | 1,981
5,0 | 1356 0 1725 473,4 4,225 0,929 599, 2 —0,250 | 1,940
6,0 | 1360 0,2064 473,6 4,223 0,926 608, 8 ——0 261 | 1,902
7,0 | 1364 | 0,2401 473,9 4,222 0,922 618,2 —0,271 1,866
8,01 1368 | 0,2736 474,1 4,220 0,919 627,5 —0,281 | 1,832
9,0 1 1372 | 0,3069 474,4 4,219 0,916 636,6 —0,290 | 1,801
0,0 ] 1376 | 0,3401 474,6 4,218 0,913 645,5 —0,298 | 1,772
1,01 1379 | 0,373l 474,9 4,217 0,910 654,3 —-0 306 | 1,744
2,0 | 1383 0 4060 475,2 4,215 0,907 663,0 —0,3]3 1,718
3,0 11386 | 0,4387 475,5 4,214 0,905 | 671,6 —0,320 | 1,693
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P o z l h I s l p w n a-10°
14,0 | 1390 | 0,4713 475,8 4,213 0,902 680,0 | —0,327 | 1,670
15,0 | 1393 | 0,5038 476,1 4,212 0,900 688,3 —0,333 | 1,648
16,0 | 1396 | 0,5361 476,4 4,210 0,898 696,6 —0,339 | 1,626
17,0 | 1399 | 0,5684 476,7 4,209 0,896 704,7 —0,345 | 1,606
18,0 | 1402 | 0,6005 477,0 4,208 0,894 712.,7 —0,351 | 1,587
19,0 | 1405 | 0,6335 477,3 4,207 0,892 720,6 -0, ,356 | 1,569
20,0 | 1408 | 0,6644 477.,6 4,206 0,890 728,5 —0,361 | 1,552

T=363,15 K
0,01 0,456] 0,9982 643,8 4,950 0,619 155,9 20,01 | 2,769
0,02 0 913| 0,9964 643,7 4,907 0,620 155,6 20,05 | 2,785
0,03| 1,372 0,9946 643,6 4,883 0,620 155,4 20,09 | 2,801
0,04/ 1 833 0,9928 643,5 4,865 0. ,621 155,2 20,14 | 2,817
0,05 2 296/ 0,9909 643,3 4,851 0,621 155,0 20,18 | 2,833
0,1 4 ,634| 0,9817 642,7 4,800 0,6‘24 153,8 20,39 2! 916
0,2 9,450 0,9629 641,4 4,764 0,631 151,4 20,86 3 ,096
0,3 (14,47 | 0,9434 640, 1 4,737 0,638 148,9 21,38 3,297
0,4 119,71 | 0,9232 638,7 4,716 0,646 146,3 21,95 | 3,522
0,5 (25,21 O 9023 637,2 4,700 0,655 143,6 22,58 3,780
0,6 (31,01 | 0, 8804 635,7 4,686 0,665 140,7 23,30 | 4,076
1,0 | 1308 | 0,0348 489,1 4,257 0,964 527,0 —0,133 | 2,292

2,0 | 1314 0,0693 482,2 4,256 0,958 538,3 —0,152 2 ,225
3,0 1319 | 0,1035 4824 4,254 0,952 549,3 —0,170 2 164
4,0 | 1324 0 1376 482.6 4,252 0 ,947 560,0 -—0,187 2 109
5,0 | 1329 0 1712 482,7 4,251 0 ,942 570,4 —0,202 2 ,058
6,0 | 1334 0 2047 482.9 4,249 0 ,938 580,7 —0,216 | 2,011
7,0 | 1338 0 ,2380 483,1 4,248 0,934 590,7 —0,228 1,968
8,0 | 1343 0,27]1 483,4 4,246 0,930 600,5 ~—0 240 | 1,928
9,0 | 1347 | 0,3040 483,6 4,245 0,926 610,1 —0,251 11,891
10,0 | 1351 | 0,3367 483,8 4,244 0,923 619,6 —0,262 | 1,856
11,0 | 1355 | 0,3693 4841 4,242 0 920 628,9 —0,271 | 1,823
12,0 | 1359 | 0,4018 484 .3 4,241 0 917 638, 0 —-—0,280 1,793
13,0 | 1363 | 0,4340 484 6 4,240 0 914 647,0 —0,289 | 1,764
14,0 | 1366 | 0,4662 484.,9 4,238 0,911 655,8 —0,297 ],737
15,0 | 1370 | 0,4982 485,1 4,237 0,908-°| 664,6 —0,304 | 1,711
16,0 | 1373 0,5301 485,4 4,236 0 906 | 673,2 —0,311 | 1,687
17,0 | 1377 | 0,5632 485,7 4,235 0,904 681,7 —0,318 | 1,664
18,0 | 1380 | 0,5934 486,0 4,233 0,901 690,1 —0,324 | 1,642
19,0 | 1383 | 0, 6250 486,3 4,232 0,899 698,3 —0,331 | 1,621
20,0 | 1386 0,6564 486,6 4,231 0,897 706,5 —0,336 | 1,602

T=373,15 K
0,01} 0,443] 0,9983 650,1 4,966 0,625 157,9 18,96 | 2,694
. 0,02 0,888 0,9967 650,0 4,924 0,626 157,7 18,99 | 2,708
0,03] 1,335 0,9950 649,8 4,900 0,626 157,5 19,03 | 2,723
0,04 1, 783 0 9934 649,7 4,882 0,627 157,3 19,07 | 2,737
0,05] 2, 232 0,9917 649,6 4,868 0,627 157,1 19,10 | 2,752
0,1 4,503 0, 9832 649,0 4,832 0,630 156,0 19,29 | 2,827
0,2 9,167{ 0,9660 647,7 4,781 0,636 153,8 19,68 | 2,987

0,3 {14,01 | 0,9483 646,5 4,754 0,642 151,6 20,11 | 3,165
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Qe z h s cp w n -10°
19,041 0,9300 | 645,2 | 4,734 | 0,649 | 149,2 20,58 | 3,362
24,30 | 0,9110 | 643,8 | 4,718 | 0,657 | 146,7 21,10 | 3,584
29,81  0,8913 | 642,4 | 4,704 | 0,667 | 1441 21,68 | 3,834
35,59 | 0,8708 | 640,9 | 4.692 | 0.677 | 141,3 22,33 | 4,122
41,711 0,8493 | 639,3 | 4,681 | 0.689 | 138,4 23,06 | 4,456

1277 | 0.0347 | 491'8 | 4°084 0,985 | 493.7 | —0,0543| 2,497
1284 | 0,0090 | 4919 | 4,282 | 0977 | 506.0 | —0,0806| 2,409
1290 | 0,1030 | 492,0 | 4,280 | 0,970 | 517,8 | —0,104 | 2,330
1296 | 0,1367 | 492,1 | 4,278 | 0,963 | 529,3 | —0,126 ] 2,260
1301 10,1701 | 492,2 | 4,277 | 0,957 | 540,6 | —0,145 | 2,19
1306 | 0,2033 | 49204 | 4.275 | 0952 | 551.5 | —0.163 | 2,138
1311 | 0,2363 | 492.5 | 4.973 | 0,947 | 562.1 | —0,179 | 2.084
1316 | 0,2691 | 492.7 | 4279 0,942 | 572,6 | —0,193 | 2,036
1321 1 0.3016 | 492'9 | 4:270 | 0.938 | 582.8 | —0.208 | 1,991
1326 | 0,3340 | 493,1 | 4,269 | 0,934 | 592,8 | —0,220 | 1,949
1330 | 0,3662 | 493,3 | 4,267 | 0,930 | 602,6 | —0,232 | 1,910
1334 { 0,3982 | 493,5 | 4,266 | 0,927 | 612,2 | —0,243 | 1,874
1338 | 0,4301 | 493,8 | 4,24 | 0,923 | 621,6 | —0,253 | 1,840
1342 | 0.4618 | 494.0 | 4.263 | 0.920 | 6309 | —0.263 | 1,809
1346 | 0,4934 | 494,3 | 4,262 | 0,917 | 640,1 | —0,272| 1,779
1350 | 0.5248 | 494.5 | 4.260 | 0,915 | 649°1 | —0.281 | 1.751
1354 | 05561 | 494.8 | 4.259 | 0.912 | 658.0 | —0.289 | 1.725
1347 1 0,5873 | 495,0 | 4,258 | 0,909 | 666,8 | —0,29 | 1,700
1361 | 0.6183 | 495.3 | 4.957 | 0.907 | 675.4 | —0.303 | 1.677
1364 | 0,6493 | 4956 | 4,255 | 0,906 | 683,9 | —0,310 | 1,654
T=383,15 K
0,432 | 0,9985 | 656,3 | 4,983 | 0,631 160,0 17,99 | 2,623
0,865 | 0,9970 | 656,2 | 4,941 | 0,631 159,8 18,02 | 2,636
i,300| 0,9954 | 656.1 | 4.916 | 0.632 | 159.6 18,05 | 2,649
1,735 0,9939 | 656.0 | 4.899 | 0.632 | 159.4 18,08 | 2,662
2:173| 0,9924 | 656.0 | 4.885 | 0,633 | 159.2 18,11 | 2,675
4,379 0,9846 | 655.3 | 4.842 | 0.635 | 158.2 18,27 | 2,743
8.901] 0,9688 | 654.1 4,798 | 0,641 156,2 18,61 | 2,887
13,58 | 0.9526 | 652.9 | 4.771 | 0.647 | 154.1 18,97 | 3,045
18,43 | 0,9360 | 651,7 | 4.751 | 0.653 | 151.9 19,36 | 3,218
23.47 | 0,9188 | 650.4 | 4.735 | 0.661 149,6 19,79 | 3,410
28,72 | 0,9010 | 649,1 4,722 | 0,669 | 147,3 20,26 | 3,625
34,20 | 0,8826 | 647,7 | 4,710 | 0,678 | 144,8 20,78 | 3,867
39,95 | 0.8634 | 646.2 | 4.699 | 0,688 | 142.2 21,35 | 4,142
46,01 | 0.8434 | 644.7 | 4.689 | 0,700 | 139.5 92,00 | 4,459
52.43 | 0.8224 | 643.1 | 4.680 | 0.714 | 136.5 22,74 | 4,830
1252 | 0,0689 | 501.8 | 4.308 | 0,999 | -472,1 0,0086] 2.638
1259 | 0,1028 | 501.8 | 4.306 | 0,990 | 485.0 | —0.0236| 2,533
1266 | 0,1363 | 501,8 | 4,304 | 0,982 | 497,5 | —0,0521 2,441
1272 0,1695 | 501,9 | 4,302 | 0,974 | 509,6 | —0,0766| 2,359
1278 | 0.2025 | 502.0 | 4.300 | 0,967 | 521.3 | —0.101 | 2.285
1284 | 0,2352 | 502.1 | 4.299 | ¢.961 | 532,6 | —0.121 | 2,219
1289 | 0.2676 | 5022 | 4.207 | 0,956 | 543.7 | —0.140 | 2.159
1294 | 0.2998 | 502.3 | 4.205 | 0,951 | 554.5 | —0.158 | 2,104
1299 { 0,3319 | 502,5 | 4,294 | 0,946 | 565,1 | —0,174 | 2,053
1304 | 0,3637 | 502,7 | 4,292 | 0,942 | 575,5 | —0,188 | 2,007
1309 | 0,3953 | 502.9 | 4,201 | 0,938 | 585.6 | —0.202 | 1,964
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p o 2 h s Cp w w a-10®
13,0 | 1313 | 0,4268 503,1 4,289 0,934 595,6 —0,214 | 1,934
14,0 | 1318 | 0,4581 503,3 4,288 0,930 605,3 —0,226 | 1,887
15,0 { 1322 | 0,4893 503,5 4,286 0,927 614,9 —0,237 | 1,853
16,0 | 1326 | 0,5203 503,7 4,285 0,924 624,4 —0,247 1 1,820
17,0 | 1330 | 0,5512 503,9 4,283 0,921 633,6 —0,267 | 1,790
18,0 | 1334 | 0,5819 | - 504,2 4,282 0,918 642,8 —0,266 | 1,761
19,0 | 1338 | 0,6125 504,4 4,281 0,915 651,8 —0,274 | 1,734
20,0 | 1341 | 0,6430 504,7 4,280 0,913 |’ 660,7 —0,282 | 1,709

T=393,15 K
0,01{ 0,421] 0,9986 662,7 4,999 0,637 162,0 17,09 | 2,555
0,02| 0,843 0,9972 662,6 4,957 0,637 161,8 17,12 | 2,567
0,03] 1,266| 0,9958 662, 4 4,932 0,637 161,6 17,14 | 2,589
0,04] 1,690! 0,9944 662,3 4,915 0,638 161,4 17,17 | 2,591
0,05 2,116] 0,9930 662,2 4,901 0,638 161,3 17,20 | 2,603
0,11 4,263 0,9859 661,7 |- 4,858 0,641 160,4 17,33 | 2,664
0,2 8,652 0,9711 660,6 4,814 0,646 158,5 17,62 | 2,794
0,3 13,18 | 0,9566 659,4 4,788 0,651 156,6 17,92 | 2,935
0,4 (17,86 | 0,9414 658, 2 4,768 0,657 154,6 18,25 | 3,088
0,5 22,70°| 0,9257 657,0 7,752 0,664 152,5 18,61 | 3,257
0,6 (27,72 | 0,9096 655,7 4,739 0,671 150,3 18,99 | 3,442
0,7 132,94 | 0,8930 654,5 4,727 0,679 148,1 16,41 | 3,648
0,8 138,38 | 0,8758 653,1 4,717 0,688 145,8 19,87 | 3,878
0,9 144,08 | 0,8580 651,7 4,707 0,698 143,3 20,38 | 4,139
1,0 150,06 | 0,839 650,3 4,698 0,709 140,7 20,95 | 4,436
2,0 1217 | 0,069 511,9 4,334 1,027 436,7 0,123 | 2,934
3,0 1226} 0,1028 511,8 4,332 1,014 450,9 0,078 | 2,789
4,01 12341 0,1363 511,7 4,330 1,003 464,4 0,039 | 2,665
5,01 1241 | 0,1693 511,7 4,328 0,994 477,5 0,004 | 2,557
6,0 | 1248 | 0,2020 511,7 4,325 0,985 '| 490,0 —0,011 | 2,462
7,01 1254} 0,2345 511,8 4,324 0,978 502,2 —0,033 | 2,377
8,0 | 1261 | 0,2667 511,8 4,322 0,971 514,1 —0,078 | 2,302
9,0 | 1267 | 0,2986 511,9 4,320 0,965 525,6 —0,100 | 2,234
10,0 | 1272 | 0,3303 512,0 4,318 0,959 536,8 —0,120 | 2,172
11,0 | 1278 | 0,3618 512,2 4,316 0,956 547,7 —0,138 { 2,115
12,0 | 1283 | 0,3931 512,3 4,315 0,949 558,4 —0,155 | 2,064
13,0 | 1288 | 0,4242 512,4 4,313 0,945 568,9 —0,170 | 2,016
14,0 | 1293 | 0,4552 512,6 4,312 0,941 579,1 —0,185 | 1,973
15,0 | 1297 }~0,4860 512,8 4,310 0,937 589,1 —0,198 | 1,932
16,0 | 1302 | 0,5166 513,0 4,309 0,934 599,1 —0,210 | 1,894
17,0 | 1306 | 0,5471 513,2 4,307 0,930 608,8 —0,221 | 1,859
18,0 { 1310 | 0,5773 513,4 4,306 0,927 618,3 —0,232 1 1,826
19,0 | 1314 | 0,6076 513,6 4,305 0,924 627,7 —0,242 1 1,780
20,0 | 1318 | 0,6377 513,8 4,303 0,921 637,0 —0,252 | 1,767
T=403,15 K

,01] 0,410 0,9987 669, 1 5,015 0,642 164,0 16,26 { 2,491
0,02| 0,822} 0,9974 669,0 4,973 0,642 163,8 16,29 | 2,502
0,03 1,234] 0,9961 668,9 4,949 0,643 163,6 16,31 | 2,513
0,04| 1,648} 0,9948 668,7 4,931 0,643 163,5 16,33 | 2,523
,05] 2,062| 0,9935 668,6 4,917 0,644 163,3 16,35 | 2,534
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p Q z h s Cp ® u o 10°
0,1 |4,152 | 0,9870 668, 1 4,874 0,646 162,5 16,47 | 2,590
0,2 18,418 | 0,9737 667,0 4,831 0,651 160,7 16,71 | 2,707
0,3 112,80 | 0,9601 665,9 4,804 0,656 159,0 16,97 | 2,834
0,4 117,32 | 0,9462 664,9 4,785 0,661 157,1 17,24 1 2,970
0,5 [21,99 0,9320 663,7 4,769 0,667 155,3 17,54 | 3,118
0,6 126,80 | 0,9174 662 5 4,756 0,673 153,3 17,86 | 3,280
0,7 31,7? 0,9024 661,3 4,744 0,681 151,2 18,20 | 3,457
0,8 136,97 | 0,8869 660 0 4,734 0,688 149,1 18,57 | 3,653
0,9 42,35 | 0,8709 658,7 4,725 0,697 147,0 18,98 | 3,870
1,0 (47,97 | 0,8543 657 3 4,716 0,707 144,7 19,42 | 4,114
2,01 1180 | 0,0694 522,3 4,360 1,063 399.,6 0,274 | 3,333
3,0 ] 1190 | 0,1033 52‘7 1 4,358 1, 045 415,3 0,209 | 3,124
4,0 | 1200 | 0,1366 521 9 4,355 1,030 430,1 0,153 | 2,950
5,0 1 1208 | 0,1696 521 8 4,353 ],017 4443 0 106 | 2,803
6,0 | 1216 0,2072 521,7 4,350 1,006 457 .9 0,065 | 2,677
7,0 1 1224 | 0,234 521,6 4,348 0,996 471,0 0,029 | 2,567
8,0 | 1231 | 0,2663 521,6 4,346 0,988 483,7 0,034 | 2,470
9,0 | 1238 | 0,2980 521,6 4,344 0,980 4959 | —0,032 | 2,384
10,0 | 1244 | 0,3294 521,7 4,342 O, 973 507,8 —0,058 2,308
11,0 | 1250 | 0,3606 521,8 4,341 0,971 519,4 | —0,081 | 2,239
12,0 | 1256 | 0,3916 521,8 4,339 0,962 530,7 | —0,102 | 2,176
13,0 | 1261 O 4224 522,0 4,337 0,957 541,7 | —0,121 | 2,119
14,0 | 1267 | 0,4529 522,1 4,335 0,952 552,5 | —0,138 | 2,067
15,0 | 1272 0 4834 522,2 4,334 0,947 563,0 | —0,154 | 2,019

16,0 | 1277 0,5136 522.4 4,332 |-0,943 573,3 | —0,169 | 1,975
17,0 | 1281 | 0,5437 522,5 4,331 0,940 583,5 | —0,183 | 1,934
18,0 |1 1286 | 0,5736 522,6 4,329 0,936 593,4 | —0,196 | 1,896
19,0 | 1290 | 0,6034 522,9 4,328 0,933 603,2 | —0,208 | 1,860
20,0 | 1295 0,6332 523,2 4,327 0,930 613,0 | —0,219 ] 1,826
T=413,15 K
0,01] 0,400 0,9988. ] 675,5 5,031 0,647 165,9 15,49 | 2,430
0,02 0,802] 0,9976 675,4 4,989 0,647 165,8 15,51 | 2,440
0,03] 1,204 0,9964 675,3 4,964 0,648 165,6 15,53 | 2,450
0,04| 1,607 0,9952 675,2 4,947 0,648 165,5 15,55 | 2,460
0,05{ 2,011] 0,9940 675,1 4,933 0,649 165,3 15,57 | 2,470
0,1 | 4,047] 0,9880 674,6 4,890 0,651 164,5 15,67 | 2,520
0,21 8,196 0,9758 673,6 4,847 0,055 162,9 15,88 | 2,687
0,3 (12,45 | 0,9634 672,5 4,820 0 660 161,3 16,09 | 2,741
0,4 {16,83 | 0,9507 671,4 4,800 0 665 159,6 16,33 2,862
0,5 21,32 | 0,9377 670,3 4,786 0 670 157,9 16,57 | 2,994
0,6 125,96 | 0,9244 669, 2 4,773 0,676 156,1 16,84 | 3,136
0,7 130,74 | 0,9107 668,1 4,761 0,683 154,3 17,12 | 3,290
0,8135,68 | 0,8967 666, 9 4,751 0,690 152,3 17, ,42 1 3,458
0,9 140,79 | 0,8823 665,7 4,741 0,697 150,4 17 75 | 3,642
1,0 46.10 0,8675 664,4 4,733 0,706 148,3 18,10 | 3,846
1,5 176,44 0,7847 657,4 4,696 0,767 136,6 20,47 | 5,325
2,0 | 1138 | 0,0703 533,2 4,387 1,111 360 7 0, 484 3,903
3,01 1151 | 0,1042 532,7 4,384 1 084 378,3 0,384 | 3,581
4,01 1163 | 0,1376 532,3 4,381 1, 1062 394 7 0,303 3,325
5,0 § 1173 0 1704 532,1 4,378 1, "045 410,3 0,235 | 3,118
6,0 | 1183 0 2029 531,9 4,375 1 030 4251 0,178 | 2,945
7,0 | 1192 0, , 2349 531,7 4,373 1 017 439,2 0,129 | 2,798
8,0 { 1200 0,2666 - 531,6 4,371 1 006 452,8 0,086 | 2,762
9,0 | 1207 { 0,2981 531,5 0,997 465,9 0,049 | 2,562

[o.2]
(o}

4,368
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10,0 | 1215 | 0,3292 531,5 4,366 0,989 478,5 0,016 | 2,466
11,0 | 1222 | 0,3601 531,5 4,364 0,981 490,8 | —0,014 ] 2,380
12,0 | 1228 { 0,3908 531,5 4,363 0,974 502,7 | —0,040 | 2,303
13,0 | 1234 | 0,4212 531,6 4,361 0,968 514,3 | —0,064 | 2,234
14,0 | 1240 | O, 14514 531,7 4,359 0,963 525,6 1 —0,086 | 2,172
15,0 | 1246 | 0,4815 531,7 4,357 0,958 536,7 | —0,106 | 2,115
16,0 | 1251 0.5]14 531,8 4,355 0,953 547,5 | —0,124 | 2,062
17,0 | 1256 | 0,5411 532,0 4,354 0,949 558,0 | —0,141 | 2,015
18,0 | 1261 | 0,5707 532,1 4,352 0,945 568,4 | —0,156 | 1,970
19,0 | 1266 | 0,6001 532,2 4,351 0,941 578,6 | —0,170 | 1,929
20,0 | 1271 | 0,6294 532, 4 4,349 0,938 588,6 —0,183 | 1,891

T=423,15 K
0,01} 0,391| 0,9989 682,0 5,047 0,652 167,9 14,78 | 2,372 °
0,02 0,783 0,9978 681,9 5,005 0,652 167,7 14,79 | 2,381
0,03 1,175] 0,9967 681,8 4,980 0,653 167,6 14,81 | 2, '390
0,04( 1,569 0,9956 681,7 4,962 0,653 167,5 14,83.) 2, 1399
0,05 1,963 0,9945 681,6 4,949 0,654 167,3 14,84 | 2 408
0,1 3 948( 0,9890 681,1 4,906 0 655 166,6 14,93 2,455
0.2 7 ,987] 0,9778 680,1 4,862 0,660 165,1 15,10 2,551
0,3 12,12 0,9663 679,1 4,836 0,664 163,6 15,29 | 2,654
0,4 (16,36 | 0,9547 678,1 4,817 0,669 162,0 15,48 | 2,763
0,5 120,71 | 0,9428 677,1 4,802 0,674 160 5 15,69 | 2,880
0,6 (25,17 | 0,9306 676,0 4,789 0,679 158 8 15,91 | 3,006
0,7 (29,77 | 0,9182 674,9 4,778 8,685 157 1 16,14 | 3,141
0,8 (34,49 | 0,9055 673,8 4,768 0,691 155,4 16,39 3,286
0,9 ] 39,37 0,8925 672,6 4,758 0,698 153,6 16,66 | 3,445
1,0 44,41 0,8791 671,5 4,750 0,705 151,8 16,94 | 3,617
1,51 72,68] 0,8058 665,0 4,714 0,756 141,4 18,76 | 4,799
2,0 1109,2 | 0,7154 656,9 4,682 0,859 128 1 21,80 | 7,197
3,0 { 1107 0 1058 543,8 4,410 1,137 339,7 0, 631 4,240
4,0 | 1121 | 0,1392 543,2 4,407 1,104 358,2 0,505 | 3,841
© 5,01 1135 0,]720 542,7 4,403 1,079 375,4 0.405 3,534
6,0 | 1146 | 0,2043 542,3 4,400 1,058 39],6 0,323 | 3,288
7,0 | 1157 | 0,2362 542,0 4,397 1,041 406,9 0,254 | 3,087
8,0 1167 | 0,2677 541,8 4,395 1,027 421,5 0,196 | 2,919
9,0 1176 | 0,2989 541,6 4,392 1,015 435,5 0,146 2,776
10,0 | 1184 | 0,3297 541,5 4,390 1,005 449,0 0,103 | 2 652
11,0 | 1192 | 0,3603 541,4 4,388 0,995 462,0 0,064 2 ,o14
12,0 | 1199 | 0,3907 541,3 4,386 0,987 474 .6 0,031 2,449
13,0 { 1206 | 0,4208 541,3 4,384 0,980 486 8 0,001 | 2,365
14,0 | 1213 | 0,4507 541,3 4,382 0,974 498,7 | —0,027 | 2,289
15,0 | 1219 0,4804 541,4 4,380 0,968 510,3 —0,051 | 2,221
16,0 | 1225 | 0,5100 541,4 4,378 0,962 521,5 -0, ,073 | 2,159
17,0 | 1231 | 0,5393 541,5. 4,377 0,958 532,6 —0,094 2,102
18,0 | 1236 0,5680 541,6 4,375 0,953 543,4 | —0,112 | 2,051
19,0 | 1241 | 0,5976 541,7 4,373 0,949 554,0 | —0,129 ] 2,003
20,0 | 1247 | 0,6265 541,9 4,372 0,945 564,3 | —0,145 | 1,959
T=433,15 K

,01} 0,382} 0,9990 688,5 5,062 0,657 169, 8 14,11 | 2,317
0,02 0,764{ 0,9980 688,5 5,020 0,657 169,7 14,12 | 2,325
0,03t 1,148] 0,9970 688,4 4,995 0,657 169,5 14,14 | 2,333

87
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) o z h . s Cp w l‘- q-10°
0,04] 1,532 0,9960 688,3 4,978 0,658 169,4 14,15 | 2,342
0,05 1,917] 0,9949 688,2 4,964 0,658 169,3 14,17 | 2,350
0,1 ] 3,833| 0,9898 687,7 4,921 0,660 168,6 14,24 | 2,392
0,2 7 788| 0,9795 686,8 4,878 0,664 167,2 14,39 | 2,480
0,3 |11,81 | 0,9690 685,8 4,852 0,668 165,8 14,54 | 2,574
0,4 15 921 0,9583 684 8 4,833 0,672 164,4 14,71 | 2,672
0,5 "0 13| 0,9474 683 8 4,817 0,677 169.9 14,88 | 2,777
0,6 24 441 0,9363 682,8 4,805 0,682 161,5 15 07 | 2,888
0,7 28 86| 0,9250 681,8 4,794 0,687 159,9 15,26 | 3,007
0,8 33,41 0,9135 680,7 4,784 0,693 158,3 15,46 | 3,135
0,9 138,07 | 0,9017 679,6 4,775 0,699 156,7 15,68 3,972
1,0 |42,88 | 0,889 678,5 4,766 0 705 155,0 15,91 | 3,419
1,5 169,42 | 0,8242 672,5 4,731 0.748 145,9 17,33 | 4,387
2,0 102,2 0,7466 665,3 4,701 0,825 134,6 19,50 | 6,102
3,01 1056 ;| 0,1083 555 5 4,437 1,215 299,6 0 996 5,259
4,01 1076 | 0,1418 554, .5 4,433 1,161 320.6 0, 789 4,584
5,0 11092 | 0,1746 553,7 4,429 1,123 339,7 0,634 4,103
6,0 | 1107 | 0,2067 553,0 4,495 1,094 357,5 0,512 | 3,740
7,01 1120 | 0,2384 552,6 4,422 1,071 374,2 0,414 | 3,455
8,0 | 1132 | 0,2697 502,2 4,419 1,052 390,0 0,334 3,2?§
9,0 | 1142 | 0,3006 551,8 4,416 1,046 405,0 0,266 | 3,035
10,0 | 1152 | 0,3311 551,6 4,414 1,023 419,3 0,208 | 2,874
11,0 | 1161 | 0,3614 551,4 4,411 1,011 433,1 0 158 | 2,737
12,0 | 1169 | 0,3915 551, '3 4,409 1,002 446 ,4 0,114 | 2, 617
13,0 | 1177 | 0,4212 551,2 4,407 0,993 459,3 0,076 | 2,513
14,0 1 1185 | 0,4508 551 ,l 4,405 0,985 471,8 0. ,042 ‘2,4‘21
15,0 | 1192 | 0,4801 551,1 4,403 0,978 483,9 0, Oll 2,339
16,0 | 1198 | 0,5093 551,1 4,408 0,972 495,7 | —0 0]6 2,265
17,0 | 1205 | 0,5383 551,1 4,399 0,966 '507,2 | —0,041 | 2,198
18,0 | 1211 | 0,5671 551,2 4,397 0,961 518,4 ~0,064 2,138
19,0 | 1216 | 0,5958 551,3 4,395 0,957 529.4 —0,084 | 2,083
20,0 | 1222 | 0,6243 551,3 4,394 0,952 540,1 —0,103 | 2,032
T=443,15 K
0,01 0,373| 0,9991 695,1 5,077 0,661 171,7 13,49 | 2,264
0,021 0,747f 0,9981 695,0 5,035 0,662 171,6 13,50 | 2,272
0,03] 1,122 0,9972 695,0 5,010 0,662 171,6 13,51 | 2,279
0,041 1,497] 0,9963 694,9 4,993 0,662 171,3 13,52 | 2,287
0,05 1,873} 0,9953 694,8 4,979 0,663 171,2 13,53 | 2,294
0,11 3,763 0.9906 694,3 4,936 0, 1664 170,6 19,60 | 2,333
0,217,600{ 0,9811 693, 4 4,893 0,668 169,3 13,72 2,414
0,3 {11,581 | 0,9717 692,5 4,867 0,672 168,0 13,86 | 2,498
0,4 15 511 0,9617 691,6 4,848 0,676 166,7 14,00 | 2,588
0,5 119,59 | 0,9517 690,6 4,833 0,680 165,4 14,14 | 2,682
0,6 23,76 0,9415 689,6 4,820 0,685 164,0 14,29 | 2,781
0,7 128,02 0,9312 688,6 4,809 0,689 162,6 14,46 | 2,887
0,8 132,40 | 0,9206 687,6 4,800 0,695 161,2 14,62 | 2,999
0,9 136,88 | 0,9099 686,6 4,790 0,700 159 7 14,80 | 3,119
1,0 4—1,47 0,8989 685,6 4,783 0,706 158,2 14 99 | 3,247
1,5 166,56 | 0,8402 679,9 4,743 0,743 150,0 16,12 4,055
2,0 196,51 0,7726 673,5 4,720 0,803 140,2 17,72 | 5,355
2,5 |135,2 | 0,6896 665, 4 4,692 0,925 128,0 20,24 7 ,970
3,01 995 0,1125 568,3 4,466 1,345 257,5 1,557 6 956
4,0 1 1022 1 0,1459 566,5 4,460 1, 1951 281,5 1,196 5 706
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p o z h s Cp w " a-10°
5,01 1045 | 0,1784 565, 2 4,455 1,189 303,0 0,945 | 4,906
6,0 1063 | 0,2104 564,2 4,451 1,146 322,6 0,760 | 4,347
7,01 1079 | 0,2418 563,5 4,447 1,113 340,7 0,618 | 3,931
8,0 1094 | 0,2727 562,8 4,443 1,088 357,7 0,504 | 3,609
9,0 1106 0,3033 562,3 4,440 1,067 373,7 0,411 | 3,351
10,0{ 1118 | 0,3335 562,0 4,437 1,050 389,0 0,333 | 3,140
11,0 1128 | 0,3635 561,6 4,435 1,036 403,6 0,268 | 2,963
12,0{ 1138 | 0,3931 561,4 4,432 1,024 417,6 0,212 | 2,813
13,0 1147 | 0,4226 561 2 4,430 1,014 431,1 0,163 | 2,683
14,0 1155 [ 0,4517 561, N . 4,427 1,004 4442 0,120 | 2,570
15,0 1163 0 4807 561,0 4,425 0,996 456 8 0,082 | 2,471
16,0] 1171 0. ,5095 560 9_| 4,423 0,989 469,1 0,048 | 2,383
17,0] 1178 | 0,5381 560,9 4,421 0,983 481,0 0,018 | 2,304
18,0] 1184 0,5666 560, 9 4,419 0,977 492,7 | —0,009 | 2,233
19,0{ 1191 0,5949 560,9 4,417 0,971 504,0 | —0,034 | 2,168
20,0] 1197 | 0,6230 560,9 4,416 0,967 515,2 | —0,056 | 2,110
T=453,15 K
0,01 ] 0,365 0,9991 701,8 5,092 0,666 173,6 12,90 | 2,214
0,02 | 0,730 0,9983 701,7 5,050 0,666 173,5 12,91 2 221
0,03 | 1,097 0,9974 701,6 5,025 0,666 173,4 12,92 2 228
0,04 | 1,463 0,9966 701,5 5,008 0,667 173,2 12,93 2 235
0,05 | 1,831 0,9957 701,4 4,994 0,667 173,1 12,94 2,242 {
0,1 | 3,678 0,9914 701,0 4,951 0,669 172,6 13,00 | 2,277
0,2 |7,421f 0,9826 700,1 4,908 0,672 171,4 13,10 | 2,351
0,3 |11,23 | 0,9737 699,2 4,882 0,676 170,2 13,22 | 2,428
0,4 115,12 0,9647 698,3 4,863 0,679 169,0 13,34 2. ,509
0,5 19,08 | 0,9555 697,4 4,848 0,683 167,7 13,46 2, ,594
0,6 23,12 | 0,9462 696,5 4,836 0,687 166,5 13,59 2, ,683
0,7 27 24 | 0,9368 695,5 4,825 0,692 165,2 13,72 2, 778
0,8 31,46 | 0,9272 694.,6 4,815 0,697 163,9 13,86 2 877
0,9 35,77 0,9174 693,6 4,806 0,702 162,5 14,01 2 982
1,0 140,18 | 0,9074 692,6 4,798 0,707 161,2 14,16 3. ,094
1,5 164,00 | 0,8545 687.4 4,765 0,739 153,8 15,06 3, 779
2,0 191,74 0,7948 681,4 4,737 0,788 145,3 16,27 4, ,803
2,5 125 81 0,7248 674,3 4,712 0,873 135,1 18,01 6. ,571
3.0 172,2 0,6352 665, 1 4,684 1,079 122,3 20,78 10 72
) iy s — — — _ .
5,0 989 | 0,1843 577,6 4,483 1,306 263,9 1,347 6,048
6,0 | 1014 | 0,2157 576,1 4,477 1,241 285,3 1,065 | 5,165
7,0 | 1034} 0,2467 574,9 4,472 1,195 304,8 0,858 | 4,548
8,0 | 1052 ] 0,2772 574,0 4,468 1,160 323,0 0,699 | 4,091
9,0 | 1067 | 0,3073 573,3 4,465 1,133 340,0 0,574 | 3,739
10,0 | 1082 | 0,3371 572,7 4,461 1,112 356, 1 0,472 | 3,459
11,0 | 1094 | 0,3666 572,2 4,458 1.094 371 ,4 0,387 | 3,230
12,0 | 1105 0,3959 571,9 4,455 1,078 386,1 0,316 | 3,039
13,0 | 1116 | 0,4249 571,6 4,453 1,066 400,1 0,235 | 2,877
140 | 1125] 0,4537 571,3 4,450 1,055 413,6 0,203 | 2,739
15,0 | 1134 ] 0,4822 571,1 4,448 1,046 426,7 0,157 | 2,618
16,0 | 1142 0,5106 571,0 4,446 1,037 439,4 0,117 | 2,512
17,0 | 1150 | 0,5388 570,9 4,443 1,030 451,7 0,081 | 2,419
18,0 | 1158 | 0,5669 570,8 4,441 1,023 463,6 0,049 | 2,335
19,0 | 1165 | 0,5948 570.8 4,439 1,017 475,3 0,021 | 2,260
20,0 | 1171 | 0,6225 570,8 4,437 1,012 486,7 | —0,005 2 193
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p o 2 h s Cp ) " q-10°
T=463,15 K

0,01{ 0,357} 0,9992 708,4 5,106 0,670 175,4 12,36 | 2,166
0,021 0,715 0,9984 708,4 | 5,064 0,670 175,3 12,36 | 2,172
0,03 1,073 0 9976 708,3 5,040 0,670 175,2 12,37 | 2,178
0,04] 1,431 0 9968 708,2 5,022 0,671 175 1 12,38 | 2,185
0,05 1,791 0 9960 708,1 5,009 | 0,671 175,0 12,39 | 2,191
0,11 3,59 0,9920 707,7 4,966 0,673 174,5 12,44 | 2,224
0,2 7 2511 0,9840 706,9 4,923 0,676 173,4 12,53 | 2,292
0,3 (10,97 | 0,9758 706,0 4,897 0,679 172,3 12,62 | 2,362
0,4 14 751 0,9675 705 1 4,878 0,683 171,2 12,72 | 2,436
0,5 18,60 0,9591 704,3 4,863 0,686 170,1 12,83 | 2,513
0,6 22,52 | 0,9506 703,4 4,851 0,690 168,9 12,93 | 2,593
0,7 126,51 | 0,9419 702,5 4,840 0,694 167,7 13,05 | 2,678
0,8 130,58 { 0,9331 701,6 4,830 0,699 166,5 13,16 | 2,766
0,9 134,74 | 0,9242 700 6 4,821 0,703 165,3 13,28 | 2,860
1,0 138,98 | 0,9151 699, 7 4,814 0,708 164,0 13,41 2,958
1,5 161,70 | 0,8672 694 7 4,78] 0,737 157, 4 14,14 | 3,546
2,0 187,63 0 8141 689,’2 4,755 0,777 149,9 15,07 | 4,367
2,51118,3 0 , 7537 682,9 4,730 0,842 141,2 16,31 5,668
3,0 |157,0 0,6816 675,2 4,706 0,963 131,0 18,06 | 8,058
2,8 213,1 | 0,5859 664,6 4, 677 1,305 118,5 20,59 | 14,52
5,0 — — — — — — — —_
6,0 — — — —

7,01 985 0,2535 587.,6 4,500 1,359 265,7 1,093 | 5, 319
8,0 | 1007 | 0,2833 586,3 4,495 1,314 284,7 0,883 |4 681
9,0 | 1026 | 0,3126 585,3 4,491 1,279 302,4 0,722 | 4, 1204
10,0 | 1043 | 0,3421 584,5 4,487 1,252 319,1 0,594 | 3 834
11,0 | 1058 | 0,3710 583,8 4,483 1,230 335,0 0,492 3.539
12,0 } 1071 | 0,3998 583,2 4,480 1,211 350,0 0,407 | 3,298
13,0 | 1083 | 0,4283 582,8 4,477 1,196 364,5 0,334 3,097
14,0 |1 1094 | 0,4566 582,4 4,473 1, "183 378,3 0,275 | 2,927
15,0 | 1104 | 0,4847 582,1 4,472 ],172 391,7 0,223 2,782
16,0 | 1113 | 0,5127 581,9 4,469 1,162 404,6 0,178 | 2,655
17,0 | 1122 | 0,5404 581,7 4,467 1,154 417,1 0,138 |2 544
18,0 | 1130 | 0,5680 581,6 4,465 1,146 429,2 0,103 2 447
19,0 | 1138 | 0,5955 581,5 4,463 1,139 441,0 0,072 | 2,359
20,0 | 1145 | 0,6228 581,4 4,461 1,133 452,5 0,044 2,281

T=473,15 K

0,01 0,349 0,9993 715,2 5,121 0,674 177,3 11,84 | 2,119
0,02 0,699 0,9985 715,1 5,079 0,674 177,2 11,85 | 2,125
0,03{ 1,050{ 0,9978 715,0 5,054 0,674 177,1 11,86 2 131
0,04| 1,401 0,9971 715,0 5,037 0,675 177,0 11,86 2 137
0,05| 1,752 0,9963 714,8 5,023 0,675 176,9 11,87 2,143
0,11 3,518] 0,9927 714,4 4,980 0,677 176, 4 11,91 2,173
0,217,089 0,9852 713,6 4,937 0,680 175,4 11,99 2 236
0,3 |10,71 | 0,9777 712,8 4,911 0,683 174,4 12,07 2 300
0,4 (14,40 { 0,9701 712,0 4,893 0,686 173.4 12,15 2 367
0,5 18 14 | 0,9623 711,1 4,878 0,689 172,3 12,24 2 437
0,6 121,95 | 0,9545 710 3 4,865 0,693 171,3 12,33 2. ,510

[{e}
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P ¢ z h s cp @ 9 a-10%
0,7 | 25,821 0,9466 | 709,4 4,855 0,697 170,2 12,42 2,586
0,81 29,76/ 0,9385 | 708,6 4,845 0,701 169,1 12,52 2,665
90,9 33,78| 0,9304 | 707,7 4,837 0,705 168,0 12,62 2,749
1,0 | 38,87 0,9221 | 706,8 4,829 0,709 166,8 12,72 2,836
1,51 59,61| 0,8786 | 702,1 4,797 0,735 160, 8 13,31 3,346
2,0 | 84,03 0,8311 | 697,0 4,771 0,770 154,1 14,04 4,033
2,5 1112,2 | 0,7782 | 691,2 4,748 0,821 146,6 14,96 5,025
3,0 |146,0 | 0,7175 | 684,5 4,726 0,904 138,1 16,15 6,620
3,5 [189,6 | 0,6447 | 676,3 4,702 1,070 1284 17,67 9,684
4,0 — — — — — — — —

5,0 — — — — - — — -

6,0 — — — — - — — —

7.0 — — _ — — _ _ —

8,0 — — - — - - — —

9,01 981 | 0,3202 | 599,2 4,520 1,516 265,6 0,832 4,730
10,0 | 1002 | 0,3486 | 598,1 4,516 1,484 282,6 0,683 4,258
11,0 | 1019 | 0,3769 | 597,1 4,512 1,457 298,7 0,565 3,886
12,0 | 1035 | 0,4050 | 596,4 4,508 1,436 314,0 0,469 3,586
13,0 [ 1048 | 0,4329 | 595,8 4,505 1,418 328,7 0,390 3,340
14,0 | 1061 | 0,4607 | 595,3 4,502 1,403 342,7 0,325 3,134
15,0 | 1073 { 0,4883 | 594,9 4,499 1,390 356,2 0,269 2,960
16,0 | 1083 | 0,5157 | 594,5 4,496 1,379 369,3 0,221 2,810
17,0 | 1093 | 0,5430 | 594,3 4,494 1,369 381,9 0,179 2,680
18,0 | 1102 { 0,5701 | 594,0 4,491 1,360 39,1 0,143 2,565
19,0 | 1111 | 0,5972 | 593,9 4,489 1,353 405,9 0,111 2,465
20,0 | 1119 | 0,6240 | 593,7 4,487 1,346 417,4 0,082 2,375
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"Taéruuna 23

Mepenocubie cBoiictea ¢peona-11 B oaHodasnoit obnactu

P 1n-10°] A-10° a-108 Pr p n-10° | A-10° a-10¢ Pr
T=233,15 K 8,0| 740 | 102,2 | 0,0750 | 6,19
l9,0 745 103,5 0,0753 e,%%
- . 0.0| 749 | 102.8 | 0.0754 |6,
0,11 893} 104,51 0,0759 | 7,25} 15°g | 758 | 103’5 | 0.0757 | 6.25
0.5| 895 | 104.6 | 0,0759 | 7.26
14.0| 767 | 104.1 | 0,0761 |6.28
1.0| 898 { 104.7 | 0.0759 | 7.98
16,0 | 773 | 104.8 | 0.0765 | 6,29
2.0 | 904 | 1050 | 0.0761 |7.30 | 1o°0 | 78
. 5| 105.4 | 0.0768 | 6.34
3,0\ 910} 105,3 | 0,0762 | 7.33 | oy’ | 795 | 106.0 | 0,0770 | 6.39
g,o 9:12? }OS,G 0.0764 | 7.35 || <" ' ' '
0l 9 05,9 | 0.,0765 | 7.38 -
6.0 927 106.3 | 0.,0767 | 7.40 T=26315 K
7.0 | 933 106.6 | 0.0768 | 7 43 :
8.0| 938 106,9 | 0.0769 | 7.45| 0.1| 631} 97,2 | 0,0724 | 5,60
9.0 | 944 | 107.2| 0.0770 | 7,48 | 0.5| 633 | 97,3 | 0,0725 | 5,61
10,0 | 949 | 107.5| 0.0771 | 7.51 | 1.0 635} 97,5 | 0,076 | 5,62
12,0 | 961 | 108.1| 0.0772 | 7.55 | 2.0 | 639| 97,8 | 0,0728 | 5,63
14.0| 971 | 1081 0.0774 | 7.61 || 3.0| 643 98,1 | 0,0730 | 5,64
16,0 | 985 | 1093 | 0.0779 | 7.66 | 4.0 | 647 | 98,5 | 0,0732 } 5,65
18,0 | 998 | 109,9 | 0.0781 | 7.73 2.8 ggé 83'? 8,8;% g.gg
20,0 1 1010 | 110,5{ 0,078 7.7 R , , ,
' 4 81 70| 660 99.3 0’0738 5,7(])
T=24315 8,0 | 664 99, 0,07 5,7
K 9.0 668 | 100,2 o,o74§ 5.72
72| 100.5 | 00745 | 5.73
0.1]701 | 1021 00749 | 6,60 15 | a0 | 1012 | 0.0740 | 575
0,51793 102,21 0,0749 | 6,61 h 14 | 688 | 101,9 | 0,0753 | 5,77
1,0 1796 | 102,3 | 0,0749 | 6,63 16 | 696 | 102,5 | 0,0757 | 5,80
2,0 | 801 f 102,6 | 0,0750 | 6,65 18 | 705| 103,2 | 0,0760 | 5,83
3,0 | 805 | 102,9 | 0,0752 | 6,67 1 o9 | 713 | 103,8 | 0,0764 | 5,86
4,0 | 810 103,2| 0,0754 | 6,69 ) ' ’
5.0 | 815 | 103.6 | 0.0756 | 6.70 T=273,15 K
6.0 | 821 | 103,9 | 0,0757 | 6,73
7.0 1 826 | 104,21 0.0759 | 6.75 ) 0,1 | 566,11 94,7 | 0.0711 | 5,19
8.0 | 830 | 104.5 | 0.0760 | 6.76 ‘
055685 94.9 | 0,0712 |5.20
9.0 | 836 | 104,9 | 0.0762 | 6.78 1
10,0 | 840 | 105.8 | 0.0764 | 680 | 1-0|270.7) 95.1 | 0.0713 ) 5,21
: 2 : SO0 9’0 | 574.3] 95,4 | 0.0716 | 5,22
12,0 | 850 | 105.8 | 0.0766 | 6,84 0
30 | 578.8] 95,7 | 0.0718 | 5,24
14.0 | 861 | 106.4 | 0.0769 | 6.89
40 | 58279 96.1 | 0,0720 | 5.25
16,0 | 871 | 1070 | 00771 | 6,93 | =0 | 208l gets | ('o722 | 5126
18,0 | 882 | 107.6 | 0,074 | 6:98 | 20| 200'9 96'8 | 0.0725 | 5.27
20,0 | 892 | 1082 | 0,0777 1 7.02 | 20| 2aa'0l 9772 | 0’0738 |5.27
_ 80| 5985 97.5 | 0,0730 | 5,28
T=25315 K 900|602 97,9 | 0.0733 |5.29
10" | 604 98,8 | 0.0736 | 5,30
0,1| 705| 99,6 | 0,0736 | 6,07 12 |612 98.9 | 0.0739 | 5.31
05| 707 | 99.8| 0,0737 |.6.07 | 14 | 619 99.6 | 0,0743 | 5.33
1.0 700| 99.9| 0.0738 | 6,08 | 16 |627 | 100.6 | 0,0748 |5,35
20| 714 | 100,2| 0.0740 | 6,10 18 |635 | 100,9 | 0.0751 | 5,38
3.0 718] 1005 | 0.0741 | 6,12 20 |643 | 101.6 | 0.0756 | 5,40
4.0 723 | 100.8 | 0.0743 | 6,13 T=283.15 K
5.0 727 | 101.2 | 0.0745 | 6.14 =283,
6.0 732 | 101.5| 0.0746 | 6.17 ] 0,1 5086/ 92,4 | 0,0699 [ 4,81
7.0 736 | 101.9] 0.0749 | 6.18| 0.5 510,9| 92.5 | 0,0700 | 4,82
10| 512.8] 9207 | 0.0701 | 4,83
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Nel
S

p N1 | he100 a-10° Pr p n-10° A10° a-108 Pr
2,0 | 515.3 93,0 | 0,0702 | 4,84 T=313,15 K
.0 | 523.5| 93 10708 | 4.86
50| 527.3 941 | 0'o710 | 4’87 | Q.1 11,520 9.42 | 2,93 ) 0,724
0.5 [361.3 | 85.1 0.0657 | 3.8°
6.0 1 531,11 94:4 | 00713 | 4;88 | -0 [3003 | s 0'0658 | 3'84
7,0 |535,2 94.8 | 0.0716 | 4,89 | 40 3287 1 g2y 00661 | 3'85
8.0 1939.6) 95.2 1 0.0718 | 4.90 | 370 I373'5 | 86,1 | 0.0665 | 387
9.0 | 5424 95,6 | 0,0721 | 4,91 | 0 (302 | S2p 00660 | 3'89
510.01 9.9 1 0.0724 1 4,921 5.0 [3824 | 86.9 | 0.0672 | 392
3580 05.6 | 0,078 | .94 6.0 [386,3 | 875 | 00676 | 3,98
ol o ' DN 70139002 | 87.9 0.0680 | 3.97
567, 8 1 10,0738 | 4,97 1 g'h 1394°g | 88’9 0.0683 | 3.95
5;“-3 93'8 8-0% 4,990 9’0 |308°0 | 888 0.0686 | 3.96
582,3 i) ,0 5,03 }O 401.3 89,2 8'8282 g'gg
2 |408.9 | 90.0 . 06 .
T=293,15 K 14 [416.5 | 90.8 0.0701 | 4.01
16 {423.8 | 91.7 0.0708 | 4.03
0,1 4565/ 89.8 | 0,0684 | 4,48 | 18 |430.7 | 925 0.0714 | 4.05
0.5 | 457.7| 90.0 | 0.0685 | 4.49 | 20 |437.7 | 93.4 00721 | 4.07
1.0 | 459.2] 90.2 | 0.0687 | 4,49
2.0 | 462.9] 90.6 | 0.0690 | 4.50 T=323,15 K
3,0 466,g 9(1),9 0.0692 ;41212
[0 | 470.5| 91,3 | 0.0695 | 4.
5.0 | 17412 917 | 010699 [ 4153 | 0'5 lsdore | sve® | 020641 | 905
6.0\ 478,11 92,1 | 00701 | 4,54} 170 1390°4 | 82,9 | 0.0644 | 3.54
7,0 | 482,3] 92,5 0,0704 4,55 2'0 327'2 83'3 0'0647 3'56
8.4 | 486,7| 92,9 0,0707 | 4,56 3'0 332'7 83’7 0'0651 3'58
9,0 | 489,2( 93,3 0,0709 | 4,57 4:0 336:5 84:2 0:0654 3:60
492,71 93,7 | 0,0712 | 4,58 | 50 13410 | 84.7 | 0.0660 | 3.61
499,91 94,4 | 0,0718 | 4,59 1| 6’0 |345'6 | 85.2 | 0.0663 | 3.63
507,11 95,2 | 0,0724 | 4,61 § 7'0|340'9 | 85.7 0.0667 | 3.65
514,41 95,9 | 0,0729 | 4,63 | g’ |354.2 | 86.1 0.0670 | 3.67
521,7| 96,6 | 0,0733 | 4,65 | 9’0 [358'3 | 86.6 | 0.0674 | 3.68
529,31 97,4 | 0,0738 (4,67 | 10" |[361.3| 87.0 0,0677 | 3,69
12 3691 | 87.8 | 00584 | 3.71
T=303,15 K 14 [376°8| 887 | 00691 | 374
16 |[384.3| 896 | 00698 | 3.76
0.,1|11,16| 8,95 | 272 |o0,728/18 [391.5| 90.6 | 0.0705 | 3'78
0.5 |407.0 | 87.5 | 0.0671 |4.14 | 20 (3987 | 91.4 | 00712 | 3,80
1.0 [409.5 | 87'8 | 0.0673 | 4.15
20 [414.4 | 88'2 | 00676 | 4.17 T=333,15 K
3.0 14193 | 88’5 | 0.0679 | 4.19
4.0 42277 1 89,0 | 000682 | 4.20 | 0.1 12,21] 10,25 | 3,29 0,719
5.0 |426.0 | 89.4 | 0.0685 | 4,24 0.5/283.4| 80.1 | 0.0625 | 3.26
6.0 4306 | 901 | 0.0688 | 4.22 | 1.0 [285.5| 80.4 | 0.0628 | 3.27
7.0 |434.21 90,2 | 0.0602 | 4.23 | 270 (200,3| 80.9 | 0.0632 | 3.28
8.0 4387 1 90.6 | 0.0695 | 4.24 | 3.0 [204.8| 81.3 | 0.0637 | 3.30
9.0 44274 | 91.0 | 0.0698 | 4.95| 4.0[299.9| 81.9 | 00641 | 3,32
100 [445.0 | 91,4 | 0°0701 | 4.96| 5.0 (303.2| 82,4 | 6.0645 | 3.34
12 45231922 | 0.0707 | 4.27 | 6.0!309.1| 829 | 0.0650 | 3.36
14 |459.6 | 93.0 | 0.0713 | 4.29| 7.0 [313.0| 83.4 | 0,0654 | 3.38
16 466,91 93'8 | 0.0719 | 4.31 | 8.01(317.7| 83.8 | 0.0657 | 3.4
18 . |474.0 | 946 | 0.0725 | 4.33 || 9.0 [322.6 | 84.0 | 0.0659 | 3.43
20 1481°2196.4 | 00738 | 4.35| 10,0 [325.0 | 84,8 | 0.0664 | 3.45




Tpodo.enue taba. 23

W
o M08 | A-10° a-108 Pr ;‘i p n-108 A-10° a-108 Pr
|
12 13330 85.7 | 0,0672 | 3,47 | 5.0 228,71 75.5 | 0,0603 | 2,85
14 34170 86°7 | 0.0681 | 349 602313 761 | 0°0608 | 2.85
16 |348°6 | 876 | 070688 | 351 | 7.0 | 2341 76.7 | 0'0614 | 2.85
18 13559 88°5 | 0°0695 | 354 | 80| 238%0 77'3 | 0.0620 | 286
20 136371 ] 897 | 00705 | 3'56 | 90| 2416 7779 | 0’0624 | 2.87
100 | 24470 784 | 000620 | 288
T=343,15 K 13 | 251,71 79'6 | 0.0639 | 2.89
14| 286 807 | 00688 | 201
6 |54 81.8 | 0,06 ‘03
o1 el 0| as, [oale B B | S| 2
1,0 2555 | 7779 | 0'0612 | 3'05 || 20 1 278.7| 83.8 | 0,0674 | 2,98
2°0 [260'7 | 78°4 | 0°0617 | 3,07
30 |264.8 | 78'9 | 070620 | 3.10 T=373,15 K
402699 79'5 | 00625 | 312
50 2722 | 80°1 | 00631 | 3.13
7.0 o8l B1.L ) 0.06% | 3.191 05| 13188 12143 | 01779 |0.733
8.0 1280, 1| 81,6 | 0.0648 1 317 1o |1o515 | 70:3° | 00559 | 2.73
100 |203°4 | 82'6 | 00653 | 321 | 2-0(203.6}| 71,0 | 0,0566 | 2,74
1S [Xa.4) 82.6 ) 00653 ) 3211 30 (06,6 | 71.7 | 00573 | 275
12 [3094| 847 | 000670 | 3,27 | 0 |208:24| 72.5 | 0.0581 | 2,76
6 [P9a| 84T | 00670 | 82T 50 farii2 | 7312 | 010588 | 276
18 (32412 | 86,6 | 0,0686 |3.32 | S0 (21%.7 .8 8-8’233 217
’ » ’ ’ s . '5 s ,
tO ’ 0 '6 '
T=353,15 K 100 [226.7| 76.4 | 0.0617 | 2.78
12 [233'0| 7706 | 00628 | 2,78
0.1|12,9 11,15 3,78 |o.715] 14 [239'3| 78'8 | 0.0638 | 2.80
05122802 75°1 | 4'30 | 108116 |2455| 799 | 0.0647 | 2’81
100 [231°2] 75.4 | 00059 | 200 [ 18 [251.8| 810 | 0.0657 | 2.82
20 [237.1| 7600 | 0’0601 | 293 [ 20 [258)1] 821 | 0l0664 | 2.85
o bad| 5 | 0:00% | 5ee
, , 7, ,06 » _
50 [247'5 | 778 | 00618 | 2.9 T=383,15 K
6.0 25174 | 783 | 0/0622 | 2797
7'0 |255.6 | 789 | 00627 | 2.08
8'0250°9 | 794 | 00632 | 299 | o0,113,98 12,45 | 4,48 |0,710
9'0 1263°0 | 800 | 00637 |300] 05| 1412 12’83 | 0827 | 0727
100 |266.4 | 805 | 00641 |3.02] 101437 1331 | 033 |o0816
12 274’1 816 | 00650 |3.04{ 2.0 [188°3| 686 | 00548 | 2'74
14 [281°8| 827 | 00660 | 3,07 3'0(191.6| 693 | 00556 | 2.73
16 [289'2| 83'7 | 0’0668 | 310 | 4.0 [194.7| 701 | 0’0564 | 2'73
18 |206'3| 847 | 00676 | 3.12| 501971 ] 709 | 0'0572 | 272
20 (3034 856 | 0.0683 | 3°15| 6.0[200.6| 71.6 | 0.0579 | 2.71
7°0 [203'5| 723 | 0.0586 | 270
T=363,15 K 8'01210°3| 73'0 | 0.0592 | 270
9'0 [209°1| 737 | 00604 | 269
0.1113.25 11,62 4.019 10,713 10" [211.4 | 74°4 | 0’0610 | 269
051355 11°96 | 0724 |o0'742 12 [217°3] 756 | 0.0616 | 2.69
1.0 [214°4 | 72'9 | 0’0578 | 283 14 [203°1| 769 | 0’0527 | 270
270 [218'3| 735 | 0'0584 | 284 (16 22070 | 7870 | 0.0637 | 271
30 12246 | 741 | 070590 [ 28418 [234°9| 7972 | 0.0647 | 2,72
402255 | 74'8 | 000597 | 285 [ 20 240’8 | 804 | 0.0657 | 2.73

95



Ipodoaxenue Taba. 23

P I N0l 210 | e | ope f p | 10| A0 | s | pr
T=39315 K 12 [179.8] 69.8 | 0,0584 | 2,51
14 185 713 ggggg 2.50
A 16 |191.2| 72 2,5
8'é }4'33 1133?3 g'ggo 8';?7 18 [196.9| 74.0 | 0.0621 | 2.51
10 | 14703 1383 | 0°300 | 0964 20 12026 753 | 00632 | 252
2.0 |174.1 ] 66.1 | 0.0520 | 270
30 (17779 | 66.9 | 0.0538 | 2'69 T=42315 K
4.0 (1812 | 67.8 | 0°0548 | 2'68
5.0 |184.4 { 68,6 | 0.0556 | 2'67 | 0.1]15,26| 14,25 | 5,51 | 0,701
6.0 [187.5 | 69.4 | 0.0565 | 266 | 0'5 | 15.51| 14.56 | 1.043 | 0.718
7.0 [190.5 | 70.2 | 0.0572 | 2.65 | 1.0 | 15.83| 15,03 | 0.480 | 0.743
8.0(193.4 | 70,9 | 0579 |2.64| 20 16.95| 15.97 | 0.1701 | 0,913
9.0 1961 | 71.6 | 0,058 | 2.64 | 3'0 [130°4 | 59.7 | 0.0478 | 2.8
10" |198,2! 7203 | 0.0593 | 263 | 4.0 |137.4| 60.7 | 0.0490 | 2.47
12 |203.6 | 73.7 | 0.0605 | 262 | 5°0 1406 | 61.7 | 0.0504 | 2.46
14 12090 | 75.0 | 0.0616 | 262 | 6.0 [1467| 62,7 | 0.0517 | 2,45
16 [214.4| 76.2 | 0.0627 | 2.62 | 7.0 [149°6 | 636 | 0.0528 | 244
18 1219.9| 77.5 | 0.0638 | 263 | 8'0 |153'1 | 64.5 | 0.0538 | 2.44
20 1225.4| 78.7 | 0.0648 | 264 | 9.0 |157.6 | 650 | 0.0545 | 2.44
10" |161°2] 66,2 | 0'0556 | 2.44
T—403,15 K 12 1676 67.9 | 00574 | 2,44
141739 | 694 8858{ g,ﬁ
16 (1797 | 708 ‘0601 | 2.
0,1| 14,65 13,35 4,98 10706 1o ligr'g | 79% | 0’0613 | 944
0.5 | 14.86| 13,73 | 0:036 | 0724 18 1800 T2 | 00000 | 242
;,o 1353 ‘93 1g 123 0,4287 0.756 . 0020 12,
2.0 [153'2°] 63'6 | 0.0507 | 2.58
301634 | 64.5 | 0.0519 | 2'64 T=43315 K
401676 | 65.5 | 00530 | 263
5.0 (1706 | 66.4 | 0.0540 | 2.62| 0.1 15,50 14,72 | 5.79 | 0,700
6.0 (174.3 | 67.2 | 0.0549 | 2.61 | 0.5]15'83] 1503 | 1,100 |0.713
7.0 [177.6 | 68,0 | 0.0558 | 2,60 | 1.0]16.15| 15.43 | 0.510 |0.738
801807 | 68.8 | 6.0566 | 2.59 | 2.0 | 17.16] 16.63 | 0.1972 | 0852
9'0 [183'8 | 69'8 | 0.0575 | 258 | 30 [111!5| 57.2 | 0.0446 | 2,37
10" [186:4 | 70'3 | 0.0584 | 257 || 4'0 1215 | 583 | 0.0467 | 237
12 |191'6 | 718 | 0°0504 | 257 | 501{123'8 | 59.3 | 0.0484 | 2.38
14 |196'8| 73’1 | 0’0606 | 256 | 601318 | 60.3 | 0.0498 | 2.39
16 |2019| 744 | 00617 | 256 | 7°0(135.5| 64.4 | 0.0512 | 2,38
18 |207°0| 758 | 0'0630 | 255| 801306 | 62.4 | 00524 | 2’37
2 2121 7700 | 0’0641 | 255 | 90 |1446| 631 | 0.0533 | 237
10 [148°0| 64.1 | 0'0544 | 236
T—41315 K 12 |i549] 65.8 | 0.0562 | 236
14 |161°8| 675 | 00578 | 236
0,1114,93 13,82] 525 |0.703| 16 |168.1| 69.0 | 00593 | 2'36
0.5|1518 14.13| 0,989 |0.7201 18 [174.9| 70.5 | 0 0606 | 2.37
1.0 | 1553 1463 | 0450 |0.749) 20 |179'5| 71,9 | 0’0618 | 2’37
2'0 (1427 | 611 | 00483 | 2°59
370 14779 | 62°1 | 070498 | 2.58 T=44315 K
4015371 631 | 0.0511 | 257
50 (1557 | 641 | 000523 | 2055 | 0,1[15,97] 15,12 | 6.05 | 0,699
601604 | 650 | 0.0533 | 254 0'5|1615| 15.43 | 1,158 |0.712
7°0 1640 | 659 | 0’0544 | 258 | 1.0| 16.46| 15.83 | 0’541 | 0'734
8:0(167°3| 667 | 000553 | 253 | 20| 17,40 16.70 | 0°215 | 0839
9'0{171.4 | 67°4 | 0.0560 | 253 370|996 | 53.9 | 0.0403 | 2.30
100 [174'1 | 68.3 | 0.0568 | 252 | 4.0 ]101.7| 53.5 | 0'0434 | 2,29

©
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IIpodossxenue rabp. 23

p | M1 AN0% | ggps Pr p | M1 Al a-10° Pr
5,0 {107,4 | 57,0 | 0,0449 | 2,29 e
6.0 116.4 | 58°1 | 0.0477 | 2'29 T=463,15 K
g,g 1131,5 gg,g 0.0493 3,29
.0 125,6 | 60, 0,0506 | 2.29 i1 16 57 , 5
9.0 |131,9 | 61.1 | 00518 | 2/20 | -1 | {257} 16.92 4 6,08 | 0.0%
10 |133.91 620 10,0528 } 2,98} 1701 17,08| 16,73 | 0,606 | 0,946
12 |142.01 63.8 10,0047 1 2,38 ) 270 | 17,00 17.73- | 0.360 | 0.786
. 2, 10966 1 2,281 30| 18700| 19,26 | 0.1273 | 0,942
16 155,9 | 67,2 0,0580 | 2,29 77019371 551 0.0412 | 231
18 162,4 | 68,7 0,0594 | 2,30 8'0 99'8 56'2 0'0425 9°33
20 168,9 | 70,2 0,0606 | 2,32 9:0 107:3 57:1 0:0435 2:35
100 |109.8 | 58.0 00444 | 2.37
T=453,15 K 12 |117.3] 600 0.0463 | 239
14 [125.9 ] 61.7 0.0477 | 2.41
0,116,224 15,55 | 6,32 | 0.600] 16 [133.3 | 634 0.0490 | 2.44
0,5|16,47| 15,86 | 1.217 | 0'700] 18 [140,2 | 65,2 0.0503 | 2,47
1,0 | 16,77 16.26 | 0.572 | 0.730] 20 [147,1 | 66,9 0.0516 | 2.50
2,0 | 17,650 17,33 | 0.210 | 0'802
3,0 | 19,420 19,06 | 0.103 | 1.095
40| = T _ _ T=473,15 K
, . , 0,0445 | 225} 0,11 16,9| 16,49 | 6,92 0,694
g.o 1(1)7.6 57,2 10,0463 | 2,25 05| 17.11| 16.81 | 1.345 | 0,701
O 112,71 58,2 10,0477 | 2:95 | 1.0 | 17.30| 17.24 | 0626 | 0.715
9,0 119,61 59,1 10,0489 | 2,96 | 270 | 13,15 18,13 | 0,280 | 0.771
100 {122,211 60,0 | 0,099 | 296 | o | 950/ 551 00370 | 2760

12 1129.3 1 61,8 | 0,0519 | 2.26 || 10 1063 | 582 | 00392 | 2'63
14 1136,6 | 63,6 | 0,0536 | 2,27 14 |115.2| 598 | 00402 | 2.68
}g }43.8 65,3 | 0,0551 | 2,98/ 16 [122.8| 61.5 | 0.0412 | 273
! 50,91 66,9 | 0,0565 | 2,30 | 18 [129'5| 63.9 | 0.0422 | 2,78
0 {158,0 68,5 | 0,0578 | 2,33 | 20 |143.4| 65.3 | 0.0434 | 2.95

r_1ABA 3
TENNO®U3IUYECKME CBOUCTBA DPEOHA-12

3.1. OG30P OMNYBJMKOBAHHBIX AAHHbBIX O TEPMOAUHAMMUUYECKUX
CBOMCTBAX

OnpiTHBle JaHHble B OnHOGa3HoiN o6nactu. TepMuueckHe cBOH-
cTBa (peoHa-12 B rasoBoil ¢ase noApo6HO H3y4YeHH AO AaBJEHHH
14 MIla u temneparyp 483 K, npHueM MHHHMAaJbHas TeMIepaTypa
cocraBaser 273 K (ta6a. 24, puc. 24). B ob6aacTn XHAKOrO cO-
CTOSIHHSI IJIOTHOCTb H3MepeHa IPH OuYeHb BHICOKHMX [AaBJIEHHAX [0
160 MITa [3.56].

TlepBoe HccaedoBaHHe IJIOTHOCTH ras3oo6pasHoro ¢peona-12,
poinoninenHoe Bagpgunrronom u Ixkuaxku B 1931 r.,, oxBarbBalo
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Ta6auna 24

dKcnepHMEHTANbHBIE HCCICLOBAHUS TEPMOAMHAMMUYECKMX CBOWMCTB (peoHa-12
B onHoda3Hoii o6nacTn

Ox
Ton ABTOpPH Beanuuna E;;«:ep;- na&:ﬁ:ne, da3a §°g’ HICTOUHHK
* =
1931 |Badduurron, e [|303-399 | 0,6—1,8 r 29 [3.41]
JKunku
1931 |Badduurron, cp 1273—323 0,1 r 3 | 342
Daeiiwep Cplco 298 0,1 r 1
c»  |230—290 0.1 x 2
1936 |diiken, Cp 173—279 0,1 r 3 [3.45]
Beprpam
1952 |Masu cp  [243—363 0,1 r 4 [3.60]
1955 II\(/‘eJmc, Opdeo, e 326—474| 0,9—6,6 r | 73 | [352]
Hpc
1955 |Mak Xapuece, e [303—483| 0,6—13,9] «r | 170 [3.62]
diiseman,
Maprun
1966 |[Muxensc c 0 323—423 | 0,7—8,2 r 186 [3.63]
COTPYAHHKaMH
1966 |Byn6ypu, Mer- w (297361 | 0,4—0,7 r 20 | [3.81]
Tpe#l, Xoa
1968 |Xaiisip, By [313—403 0,1 r 4 | [349]
Maxk Byg
1969 |Maiiep w 198—235 0,1 x 14 [2.54]
1969 |IHeayasxos, w 233—576 | 0,01—10,0] r | 549 [2.30]
Koaoros,
CoJ/10BbEB
1969 |IIymckas, cp  [300—460 0,1 r 8 | [3.35]
I'pysnes
1970 |Tlepeabuireiin o |341—471| 0,8-8,5 r 71 [3.18]
1970 |Hupox, Jlbiouc, w 389 0,2—2,8 r 4 [3.65]
T'arruoas,
OGept
1972 |Ky6ora, Tana- o |303—348 | 0,1—1,8 r 40 [3.55]
Ka, Maxkunra
1977 |Bartana6s, Ta- e [273—403 | o0,1—11,0| r [104 | [3.79]
Haka, Oryun
1978 |Kymaran, e |253—313 | 9,5—160 x®x | 38 [3.56]
HBacaku
1979 |Oryun o [293—353 | 0,930 x | 19 | [3.66]
1981 |IIpacax 0 298—373 no 0,5 r 60 [3.69]
06J1aCTb CPaBHHTEJNbHO HH3KHMX [daBJieHHH H IJoTHocted [3.41].

,HOCTPII‘HYTaﬂ TOYHOCTb nsMepeHm?r H3-3a HH3KOIO KJjacca HCIOJib-

30BaHHHIX NMPHOGOPOB OBlJA HEBBICOKA.

B 1955 r. aByMsl rpynnamMu aMepHKaHCKHX HCCIefoBaTesefl ¢
IOMOLIBIO Nbe30MEeTPOB
o6cTosiTesbHEE H3MepeHust maoTHoctH [3.52, 3.62]. dkcmepuMenra-
MH OBIJIM OXBayeHbl Kak NOKPHTHYeCKasi, TaK H CBEPXKPHTHYecKas
o6sacTH napaMeTpoB CoCTOsiHHA. ILOCTHTHYTash TOYHOCTb Ompeje-
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Puc. 24. OGnacTn 3SKCepHMEHTA/BHONO HCCJIEJOBAHHSI TEPMHUYECKHX CBOHCTB
¢peona-12:

1 — Baddunrron, Lxunxr [3.42]; 2 — Keanc, Opdeo, Mupc [3.52]; 3 — Mak-Xapnece, diize-
maH, Maprue [3.62]; 4 — Maxeabnc u gmp. [3.63]; 5 — Ilepeabwreiin [3.18]; 6 — BatanaGe,
Takaka, Orysn [3.79]; 7 — Ky6ora, Tanaka, Makura [3.55]

JIEHHsI CKHUMAEMOCTH Oblla 3HAUHMTe/IbHO BhilIe, yeM B paGore Bad-
¢unrrona u XKumaku, u cocrasisJja B cpegtem 0,3 9.

B pa6orax Muxeabca ¢ corpyanukamu [3.63] u U. U. Tepeis-
wreiina [3.18] mMeTonomM nbesoMeTpa nepeMeHHOro o6beMa H3Mepe-
Hbl MJIOTHOCTH A0 naBJjenuii 8 MIla u 6oJee. Pesyabrarsl sKcrnepu-
MEHTAJIbHOTO OINpENeJeHHs CKHMAaeMOCTH COIJIACYIOTCS MeXAy CO-
60it 1o 0,1 9.

CpaBuureqbHO HezaBHO MeToiOM DapHerra wu3smepena mJor-
HOCTb B 06J1aCTH OTHOCHUTEJNbHO HU3KHX [3.55, 3.69] M BBICOKHX MJIOT-
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Puc. 25. Bropo#i Bupna/bHE# K03addHUUEHT Ppeona-12:

ONbITHBE NaHHble® | — Muxeabca H_ap. [3.63]; 2 — Xaitsapa, Mak Bynma [3.49], 3 — Ky6o-
Tol, Tanaxu, Makurm [3 55]; 4 — BatanaGe, Tanakd, Oryud [3.79]; pacueTHbie RnaHHble:
5 — Kynua, Kannepa [2.51]; 6 — Ilepeabmrefina [0.20]; 7 — Kouno, BatanaGe, TaHuuHu-
T [0.46]; 8 — BaranaGe, Tanakm, Oryuu [3.79]; 9 — IlepeanmTelina, Ilapymuna [3.21]

Hocteit [3.79]. [loayyeHHble HMH ONLITHBIE AaHHBIE OTJIMYAIOTCA BHI-
cokoit ToyHocThio (no 0,15 %) u XOpOLIO COTJACYIOTCA HE TOJbKO
Mexay co6oii, HO u ¢ pesyJbraraMH pab6or Muxenbca wu [lepenn-
HiTeHHa.

Takum o6pasom, B obsacTu rasoBoit ¢ass ¢ppeona-12 go 9 MIlla
u 450°C nabmopnaercs cornacosanue po 0,15 % pesyabraros' no-
cJAeaHHuX HccgaeaoBanui [3.63, 3.18, 3.55, 3.79].

Bropoit BupHanbHBI KO3(duiHeHT OHJ HafileH B paborax,
CNelHaJbHO NMOCTABJEHHBIX IJs1 ero onpexesnenus [3.49, 3.55]). Kpo-
Me TOro, BTOPOH BHPHAJbHBIH KO3G(HIHEHT OnpeletsiNd IO
pesyJbTaTaM H3MepeHHH B O006JacTH MaJHX IJIOTHOCTEH C IOCJAefyIo-
IIMM aHAJHTHYECKHM ONHCAHHEeM [JaHHHX O CXKHMAaeMOCTH IO H30-
tepMmam [3.63, 3.79, 0.46], a Takke Mo ABYM IePEMEHHEIM — TeMIe-
patype u njiotHoctH [3.18, 0.20]. Kak caenyer us puc. 25, reMnepa-
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Puc. 26. Uzo6apHas Temn10eMKOCTb rasoobpasHoro ¢peona-12 nmpu HH3KHX
JaBJIEHHsIX:

onbiTHhie nauHble: I — Badduurrona, daefimepa [3.42]; 2 — diikena, Beprpama [3.45];

3 — Masn [3.60]; 4 — Illymckoit, 'pysaesa [3.35]; pacyeTHble maHHble: 5 — Oa6paiita,

Tanarepa, HWHHeca [2.31], Bapo [0.42]; 6 — Uena, Buaxofitra, 3BoamHckoro [0.43];
7 — Ilepenviteiina, IMapymuna [3.21]

TypHasi 3aBHCHMOCTb Bi, mpenJozkenHas [lepeaburreiinom u Ilapy-
[IHHBIM, XOpOMIO cOrJjacyercsi C HMEIOUIUMHCS ONBITHBIMH H
pacyeTHHIMH JaHHBIMH.

W3o6apHas TemnoeMKOCTb razoo6pasHoro ¢peona-12 mpu ar-
MochepHOM [aBJIeHHH H3MepeHa B HMHTepBaje TeMmmnepatryp ot 173
1o 460 K [3.42, 3.45, 3.60, 3.35, 3.8, 3.50]. HauGosee npeunusuonnsie
u3MepeHusi ¢ touHocthlo go 0,1 % B uHTepBaJe Temmneparyp oOT
243 no 363 K BhINOJMHEHH METOJOM NPOTOYHOrO Kajopumerpa Ma-
3u [3.60]. TTonyyeHHble UM maHHBIE COTJIACYIOTCS C pe3yJbTaTaMu
pabor [3.42, 3.45, 3.35] B mpenmesax TOYHOCTH H3MepeHHil Nocjen-
HUX (puc. 26).

HneanbHo-ra3oBble (YHKIHH pPacCUMTaHBl B NPHOJIKEHHH XKe-
CTKHH pOTaTop — rapmMoHuyeckuii ocuuaasrtop [2.31, 0.42, 0.43, 0.45,
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0.28]. Mcnosnb3oBaHHbIe B 9THX paboTax 3HaueHHs] OCHOBHBIX acCTOT
KOJIe6aHHil U CTPYKTYPHBIX NapaMeTpPOB MaJjio OTJIHYAIOTCS APYT OT
apyra. B pa6ore Bapo u Oabpa#iTa ¢ cOTpyAHHKAMH NPH pacueTe
HIeaJIbHO-Ta30BbIX (YHKIHUH yuTeHa NOMpaBka Ha aHrapMOHHY-
HOCTb Ha OCHOBe M3MepeHHH TemjaoeMKoctH [3.60].

B Ta6a. 25 comocraB/ieHbl TEMNNOEMKOCTH €p0 3HTadbnuu (Hp®—
— H%) u surponun Sr° mo panueim [2.31, 0.42, 0.43, 0.45, 0.28].
Pacxoxnenusi nanubix [0.43], [0.45] u [0.28] nesesiuku u cocrasis-
10T He GoJee 29 kI x/Moap mo sHramenuu u 0,22 xJxk/(MoJb-K)
no sHTponuu. OTHOCHTENbHO YNOMSHYTHIX paGor naHHbie Oabpaii-
Ta ¢ coTpyAHHKaMHu [2.31] 06 SHTANBNUU H IHTPONHUM CHJIBHO 3aBbI-
IIeHBl NPH BBICOKHX TeMmeparypax. Bo3aMoxkHo, 370 cBsi3aHO ¢ moO-
NPaBKOH Ha aHrapMOHHYHOCTb, BBeJeHHOH B pabore [2.31] mo nas-
HbIM Ma3sy, OTHOCALIMMCS K CPABHUTENbHO HH3KHM TEMIIEPATYypaM.

3HayeHus TemI0eMKOCTH Cp® B [2.31] u [0.42] moutn coBmagamoT
u npuMepHo Ha 0,5 % npeBHIIAIOT NMPAKTHYECKH He OTJIHYAIOIIHECs
apyr or apyra nasnble [0.43] u [0.45]. Pesyabrate pacuera cooT-
BETCTBYIOT NPENU3HOHHBIM ONBITHBIM TaHHHIM Masu M corsacylrcs
C ONBITHBIMH JaHHEIMH [3.42, 3.45, 3.35] ¢ TOUHOCTBIO IKCTIEPUMEHTA
(cm. puc. 26).

CkopocTb 3Byka HceJeloBaHa B rasosoit [2.30, 3.65] u xuupkoit
[2.54] ¢asax. B [3.65] ckopocTh 3BykKa ompeneseHa 3KCHepUMEH-
TaJbHO JIMUIIL HAa OJHON OKOJOKDUTHYECKOH H30TepMe B uYeThipex
TOYKAaX NPU JOKPHTHUECKHX JaBjeHussXx. Pesynbratsl [2.54] oxBa-
TBIBAIOT XKHUIAKYIO (Pasy ToJbKO Npu atMocdepHoM AaBseHnd. Hau-
6oJiee 0OGCTOSITEJBHO M3YYeHa CKOPOCTb 3ByKa B rasoBoil dase Ille-
aynsakoBeiM, KosotoBeiM u CosoBheBbiM [2.30], nprueM OTKJOHEHHE
OT BBIYHCJEHHBIX MO ypaBHEHHIO cocTosiHHS 3HayeHuil [3.20] sexur
B Npefesnax TOYHOCTH dKCnepumeHra [3.1].

OnpiTHbie JaHHbIE Ha JHHMUM paBHoBecus ¢a3. B mposenen-
HBIX HCCJIEJOBAHHSIX MO JHHHH DaBHOBecHS (a3 NOJYUYEeHB TaHHBE
O JaBJIeHHH HACHIIEHHOTO Mapa ps, MIOTHOCTH KHUMNSIIEH KHUIKOCTH
o/, ckopocTH 3ByKa @’ u w” B mapoBoH H XHAKOH (asax, Temmore
napoo6pasoBaHusl r U NOBEPXHOCTHOM HaTsXKeHHMH ¢ (Tabu. 26).

JlaB/ienre HachlllleHHOTO napa ¢peoHa-12 THIATENbHO H3YyYeHO
B IIHPOKOM HHTepBaJje temnepatyp oT 172 K mo kpuTuueckoi ToUKH
B {3.47, 3.52, 3.62, 3.63, 3.79]. OnbITHEE NaHHBIE MOCAENHHUX HaJEXK-
HBIX HccJenoBanuit [3.63, 3.79] coraacylorcss MexAy coboi co cpen-
HUM pacxoxpaeHuem 0,2 %.

JJs omycaHust TeMMepaTypHOiHl 3aBHCHMOCTH N aBJEHHSI Hachl-
IEHHOTO Mapa NpelJoXkeH psif YpaBHeHHH, H3 KOTOPHIX HaHOoOJee
TOYHBIM M MPOCTHIM sIBJIsS€TCS] ypaBHeHHe, MpHBeJeHHOe B pa6ore
[0.23]:

Inp,=Inp,+Rilnt+ Ri—4+p.) - § (2, 3.1)

J'—(1—_-1)—-—-5,31n'u:--]-s(t);

T

s(v) = (1_1)[%314-%]; (3.2)

rae g (7)) =
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Tab6auna 26

JKcnepuMeHTaNbHble HCCHAENOBAaHHA TepMONMHAMHYECKHX CBOHCTB (peona-12
Ha JHHUAX PABHOBECHS KHUAKOCTb — Map

Ton AsTopH Ee:ﬂ’; Teum}:garypa, Pasa ?g:;': HcTounEK
1931 | Hxuakn, Jxepapx, Ps 203—373 K—T 98 [3.47]
Bukcnep
1931 | BrixoBekuit, JXKUJIKH 0 235—380 X 15 [3.44]
1931 |Badduurron, r 243—-301 EK—T 3 [3.42]
dueiiiep Cs 230—290 K 2
1939 |Punenn Cs 194—294 X 12 [3.70]
1955 |Kennc, Opdeo, Mupe Ps 235—384 K—T 18 [3.52]
1955 |Max Xaprecc, Ps 172-382 | x—r 7 13.62]
ditseman, Maprtux Q 151—256 X 3
Cs 169—253 K 17
1966 |Muxemse ps | 298—384 K—T 9 [3.63]
C COTpYAHHKAMH
1967 |Ilenynsxos, Koma- w 269—378 n | 13 [1.31] .
pos, Kouoros, Co- w 280332 K 13
JIOBLEB
1969 |leayasikos, Konotos, | @ 933385 n 24 [2.30]
CoJoBbEB
1969 | Dopoxos, Kupusinen- o 227335 K—Tr 24 [3.10]
ko, CoJloBLEB
1972 |[oms, Asus w | 117—198 x 20 | [368]
1973 | Xaiize o | 213—363 | x—r 16 [2.46]
1977 |Batana6s, Tanaka, Ps 973383 HK—T 24 [3.79]
Oryun
1977 |Batana6s, Okana o 273347 K—T 17 [2.64]
1977 |Parun, lltpay6 o 128—303 K—T 19 [0.55]
1979 |)Kenesusiit o 200—380 K—T 10 [1.11]

Ri=6,5741; po=—0,0913; pxp=4,119 MIla; Txp=2385,15 K.

OTKJIOHEHNe ONMBITHBIX JAaHHBIX O aBJeHHH HacHeHHs OT 3Ha-
YeHHH, pacCYUTAHHBIX Mo ypaBHeHuio (3.1), mokasaHo Ha puc. 27.

[TnoTHOCTD KHMSILLEH KHAKOCTH @' H3MEPeHa NMUKHOMEeTPHYECKHM
METOJIOM H METOAOM THJIPOCTATHCTHYECKOrO B3BELIMBAHHS TOJIBKO
B IByX paborax [3.44, 3.62] B murepsane temmepartyp ot 151 1o
380 K. OnbiTHEIe naHHble 9THX HCCJENOBAaHHH COTJIACYIOTCS MEXAY
co6oit g0 0,15 %.

W3 mpenJiokeHHHIX AJS1 OMHCAHHsS TeMIepaTyPHOH 3aBHCHMOCTH
IJOTHOCTH KHMNsIiefi KHUAKOCTH ¢peoHa-12 caMbiM TOYHHIM H IPO-
cTHIM siBJisercsl ypaBHeHue [0.23]:

Ing’ = I pep = ay (1 — 1) + a5 (3), (3.3)

rae s(t) omnpegeasiercs no (3.2); oxp=579,1 kr/mM? a;=1,4338,
a;=0,2338. ,

OTKJIOHEHHE ONMBITHHIX JaHHBIX O MJIOTHOCTH KHUMSIUEH KHIKOCTH
OT 3HAYeHHH, PACCYMTAHHBLIX N0 ypaBHeHulo (3.3), TMoKasaHo Ha
puc. 28.

B tabus. 27 naHbl npuBeleHHble B JHUTepPaType 3HAUEHHUsS] KPHUTH-
YeCKHUX MapaMeTpPoB, HOPMaJbHOI TeMIepaTypbl KHNeHHs Tmrx. H
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Puc. 27. OTK/IOHEHHe ONMBITHHIX 3HAUeHHH JNaBJIEHHS HACHILIEHHOTO
napa ¢peoHa-12 oT NPUHATHX B HacTOsAIeH paboTe, MOJYUEHHOE:

1 — Ooxnaakn, JxepapaoM, Bukcaepom [3.47]; 2 — Keancom, Opdeo, Mnp-
toM [3.52]; 3— Mak Xagneccou. fiseMaHOM, MapranoM [3.62]; 4 — Mu-
xeabcoM # Ap. [3.63]); 5 — BaramaGe, Tanaku, Oryum [3.79]
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Puc. 28. OTKJOHeHHe ONBITHHIX 3HaueHHH IJIOTHOCTH KHMNALIed KHAKOCTH ¢peo-
Ha-12 OT NpPHHATHX B HacToslel pabore, MONyYeHHOE:
1 — BuixoBckn, JIxunkr [3.44]; 2 — Mak XapueccoM, Dfisemanom, MaptaunoM [3.62]

TeMnepaTypsl naasjaeHus To. B nacrosiuedi paoTe B y3JOBBIX TOY-
KaX MpHHSITHL 3HaueHusi mapamerpos no M. W. Tlepenbwrefiny u
E. B. apyuwuny [0.23, 0.24]. Jlerko BHAeTb, YTO NPHHATHIE 3HAYe-
HHS NapaMeTPOB Y3JIOBHIX TOYEK Ha JHMHHH PaBHOBecHs (a3 yAOB-
JIeTBOPHTEJNBLHO COTIVIACYIOTCS C JIHTEPaTyPHBLIMA.

TennoeMKOCTh KHMNSIIEH KHAKOCTH (peoHa-12 msMepena Mero-
JOM Harpesa H cMellleHHsl B paborax [3.42, 3.69, 3.62] B unreppase
temnepatyp ot 169 no 294 K. DxcnepuMeHnTtasbHbie JaHHbIE COTJIa-
cyrloTCsl MeXAy co0oif u 3HAYEHHsMH, INONYYEHHBIMH pacCYETHBIM
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Tabauma 27
MapameTpnl y310BbIX TOYeK Ha JMHHAX PABHOBECHS KUAKOCTb — map dpeona-12

Ton ABTOpBI Txps K |Dgp, Mllafgyy, KoM Ty px, K| To, K| Yeroumux

1931 | BrxoBckHil, 384,65 | 4,008 | 0,555 - - [3.44]
JKuAKH

1955 |Mak Xapuecc, | 385,15 | 4,115 | 0,558 — — [3.62]
ditzeman,
Maprun

1955 |Kenne, Opdeo, | 385,15 | 4,145 | 0,558 — — [3.52]
Mupc

1965 |Baep, Xukken | 385,15 | 4,148 | 0,558 — — [3.40]

1965 |dnxapayc, 385,15 | 4,119 — 243,35 | — | [3.44]
Masctpe

1966 ;PomGymr, T'ucen | 385,15 | 4,158 | 0,558 | 243,35 | — [0.57]

1966 |Muxense 384,95 | 4,125 | 0,565 — — | [B63]
C COTPYAHH-
KaMu

1968 |Caanant 385,15 | 4,116 | 0,558 | 243,35 { 115 | [3.46]

1971 |[epenburreiin 385,15 | 4,131 0,533 — — [0.20]

1974 |ASHRAE 385,15 | 4,115 | 0,558 | 243,36 | 115 | [0.39]

1974 |Konmo, Bata- | 385,15 | 4,136 | 0,5583 — — [0.46]
Hab3, Tauu- .
muTa

1976 |Mepenswreitn, | 385,15 | 4,119 | 0,5791 | 243,41 117,25 [0.23]
[Mapywux

1977 |BataunaGs, Ta- | 384,95 | 4,112 — — — [3.79]
naka, Oryun

[Ipumeuanue. IlpuHATBIe B 3TOH KHHre 3HAUeHHs NMapaMeTPOB YKa3aHH
B TabJa. 3.

nyreM Mo TaGJauuaM TepMOAMHAMHYECKHX CBOHCTB, B Ipelenax
1—3 % (puc. 29).

CKOpOCTh 3BYKa Ha JIMHHM HACBILEHHS HCCJef0BaHa aKycTHYe-
CKHMH MeToJaMH KakK B KMAKOH, Tak u B maposo# ¢asax [1.31, 2.30,
3.15, 3.34, 3.54, 3.68]. laHHble pa3HbIX aBTOPOB B 00JACTH KHIKO-
CTH M Tapa COrJIacyloTCs MexKay co0ofi B npefeJax HECKOJIbKHX
JNEeCATHIX MpOIEeHTa, TPHYEM TaKHe Ke PACXOKACHHS OTMeuaioTcs
mexay AanupiMu Wucturyra Tenmopusukn CO AH CCCP, noay-
yegusiMu B 1967 r. [1.31] u B 1969 r. [2.30].

[ToBepXHOCTHOE HATsSKEHHEe IKCIEPHMEHTAJbHO HCCJEeL0BaHO
MeTOJ0M KamuJJsipHoro mouHsrtus [2.46, 2.64, 0.55, 1.11, 3.12, 3.57,
3.75] u xoMGunupoBanHeM MetonoMm [2.12, 3.10]. Bere 210 K ume-
I0TCSl JaHHble Pas3HBIX aBTOPOB, IPHYEM pACXOXKIEHHs JeXKaT B
npegesax TOYHOCTH ombiTa mopsaka 1 %. IloBepxHocTHoe HaTsXKe-
HHe B 06J1aCTH HH3KHX TeMmepaTtyp BmioTh Ho 128 K uccaenoBano
auib B [0.55].

Paccuntangble Mo o6o6uieHHoMy ypasHenmio [2.12, 3.10] suauge-
HUS TOBEPXHOCTHOTO HATSXKEeHHS YHOBJETBOPHTEJNBHO COrJacyloTcs
C ONBITHHIMH JaHHBIMH BO BCeM AHanas3oHe TeMIIepaTyp.

TeMmnepaTtypHasi 3aBHCHMOCTb NOBEPXHOCTHOTO HATSXEHHS BO
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Puc. 29. TennoeMkocTh Kumsimieli XHIKOCTH ¢peona-12:

@neftmepa [3.42); 2 — Puneas [3.69]; 3 —
Maprrra [3.62]; pacueTHHle mammble: 4 — IlepenbuuTedi-

ONBLITHLIE XJaHHBIE:

Puc. 30. TloBepxHocTHOe
HaTs:KeHHe (peoHa-12:

ONbITHEE HRaHHBle: I — opo-
xoBa, Kupusnenko, CojoBbe-
Ba [3.10]; 2 — Xahgme [2.46];
3 — Bartana6e, Oxkanmbl [2.64];
4 — Parbena, lItpay6a [0.55];
5 — JKenesnoro [1.11]; pac-
4YeTHble HaHHble: 6 — Jopoxo-
Ba, KupusiHeHKo, ConoBbeBa
[3.10}; 7 —no ypaBuenuio
(3.4)

1 — Baddunrrona,
Maxk Xapsecca, Jfisemana,

Ha, Ilapymumna [3.21]
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BCEM HCCJIeOBAHHOM JHalla30He TEeMNepPaTyp C TOYHOCTHIO OMbITA
onHchiBaeTcsl ypaBHeHHeM Bau-nep-Baasbca [0.55]:

o = 56,98 - 10_, (1 —1)"268, (3.4)

ConocraBnienre ONBITHBIX M PACYETHBIX 3HAYEHHH NOBEPXHOCT-
HOTO HaTsKeHHs ¢ppeoHa-12 nokasano na puc. 30.

YpaBuenus coctosuus u taGauupl. [Tepsoie TaGuulbl TEPMOIH-
HaMHYECKUX CBOHCTB ¢)peoHa-12 G6wliM cocTaBjeHH TPYNIOH aMe-
pHUKaHCKHX HcchaegoBatesed B 1931 r.-Ha ocHOBe H3MepeHHH MJIOT-
HOCTH, BbIMOJIHeHHEX Baddunrronom u Hxunaku [3.41]. dru 1ab-
JHUBl OXBaThBanu o6jacTb temnepatyp or —40 no +50°C; Bno-
CIeNCTBAH TabJHIbl ObIIM SKCTPanoJupoBansl [lnankoM H 3erepom
no —80°C u Banupn — 10 KPHTHYeCKO# TOukH. Pacluumpennbie Ta6-
JIULBL HE OTJIHYAJINCh TOYHOCTbIO U B HACTOsILLEe BpeMs NpeacTaBJs-
I0T JIMIIb HCTOPHYECKHH HHTepec. TeM He MeHee, K COXKaJeHHIO,
AaHHble TabJHI HCNOJb30BAHE BO MHOTHX TMOCJEIHHX H3JaHHSIX.
B uacrsocrH, B 1980 r. 3TH Ta6aHubl GbliH OMyGJMKOBaHbI H3BECT-
HbIM HHTEPHAlHOHAJLHBIM H3AaTeabcTBOM «Ilepramon ITpecc».

3HayuTeNqbHO 6oslee HaJeKHble TAGMHUBLI OBIIH COCTAaBJEHH B
1955 r. Mak XapueccoMm, DiizeMatioM H MaprunbiM [3.62]. Ilpu
pacueTe CBOMCTB NPHMEHSJIM ypaBHeHHe COCTOsIHHS B ¢opme Map-
THHa-Xay, KOTOpOe ONMHCHBAJO COGCTBEHHBIE TePMHUUECKHE H3Mepe-
HHA aBTOpPOB A0 w=1,5. Ilo cpaBHeHHIO ¢ mepBBIMH TabJHIAMH
3HAYHTeJbHO OB PACHIHPEH AUana3oH MapaMeTPoB COCTOSHUS H
TMOBLIIIIeHa TOYHOCTb BXOASIIHX B TaGJHIB CBOMCTB.

B 1965 r. Baepom u XukkeHom [3.40] GblJIIO NpenJioXkeHO NPoO-
cTefilllee ypaBHEHHe COCTOSIHHS, KOTOpPOE C <TEXHHYECKOH» TOUHO-
CTbI0 (1m0 2 %) OmHCHIBAJO HMelOllHeCs TepMHYEeCKHe AaHHbIE 10
21 6ap. Ilo aTtoMy ypaBHeHHIO ObIIH PAcCYHTaHH TepMOAMHAMHYe-
CKHe CBOHCTBAa M COCTaBJIeHbl TaGJHUIEI HAaCHILIEHHBIX H Neperperhix
napoB. [I/si BHINOJHEHHsSI COBPEMEHHBIX pacyeToB XOJOLHJIbHBIX Ma-
IIHH Kak ypaBHeHHe, Tak M TAOJHIBI MPAKTHYECKOTO HHTepeca He
NpeCcTaBJsIOT.

B 1966 r. Ha 6a3e 000G6IIEHHOTO YPaBHEHHs cocTosiHus PoMG6y-
mwa ObllH cocTaBJjeHH TabJuubl H MOCTPOeHa AnarpamMma h —Igp
¢ppeona-12 [3.71]. Onnako ypaBHeHHe cocTosiHUs Pom6ymia, xors
¥ ONHCHIBAeT IIHPOKYI 00JacTb MapaMeTpoB COCTOSIHMS, HE OTJIH-
JaeTcsi BHICOKOH TOUHOCTBIO aNIIPOKCHMAIHMH He TOJbKO KaJopHue-
CKHX, HO H TepPMHYECKHX AaHHBIX.

B 1971 r. U. Y. Ilepenbureitnom [3.2, 3.19, 0.20] 6111 cocras-
JieHbl TaGJMIBI TEePMOJHHAMHYECKHX CBOHCTB (ppeona-12 ¢ yderom
HOBEeHIIHX AJISI TOFO BPEMEHH IPElU3HOHHBIX 3KCIEPHMEHTaJbHbIX
uccaenoBanuii {3.18, 3.63]. YpaBHeHHe cOCTOSIHUS, MpelCTaBJEHHOE
B BHPHAJbHOH (OpMe, C TOUHOCTBIO JKCIIePHMEHTA OIUCHIBAJO BCE
ONBITHbIE JTaHHble BIJOTb JO ABYX KPHTHYECKHX IJIOTHOCTEH H
200°C. TIpu aTOM B ypaBHEHHH COCTOSIHHSI B KauyecTBe IepBBIX
TEMIIePATyPHBIX (QYHKIHH HCIOJb30BAJH TIIATEJIbHO BHIIEJEHHbBIE
BTOPO M TPETH# BHpPHAJbHbIE KOG HIHEHTH, YTO 0becrneyuBaso
HaJleXKHYI0 IKcTpanoasinuio mo remneparypaMm. Omnako npuBeaeH-
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HHH B Tabaunax Habop TepMOAMHAMHYECKHX CBOMCTB, a Takxke
JIHana3oH MapaMeTpPOB COCTOSTHUS GBIIH OrpaHHYEHHI.

Hapsany c¢ ormeuennsimu, B [3.13, 3.14, 3.30, 3.31, 3.32, 3.76,
3.80] ObLIM NpedJoXKeHb ypaBHeHHS, ONHCHBANOLINE TepMUYECKHe
IaHHbe B OfHOGA3HOH 006/acTH, NPHYEM B HEKOTOPHIX M3 HHUX
npencTaBJeHbl TabJuIbl TEPMOJHHAMHYecKHX cBofictB. Kak u pac-
CMOTpEHHbIe BHILIE, 3TH paboThl He B MOJHOH# Mepe yIOBJETBOPSIOT
COBpPEMEHHBIM TPeGOBaHHSM, MPENBABISEMBIM K AaHHBIM O TeMNJo-
(hU3HYEeCKHX CBOHCTBAX.

3.2. CUCTEMA YPABHEHMA ANg PACYETA TEPMOAMHAMMYECKUX
CBOMCTB

PeKOMeHnyeMoe YPaBHEHHE COCTOAHHA TIIPEACTAaBJI€HO B BHAE

BHPUAJbHOIO Pa3JiOKeHHs KO3(h(HIHeHTa CKHMaeMOCTH IO IIOT-
HOCTSIM:

&, 3 b
i=1j=0

re 3HayeHHs] K03 GuunueHtoB b;; npuseneHsl B Taba. 28, Txp=
=385,15 K, a naoTHOCTH @ BEIpaKeHa B r/cM3,

Tab6aunma 28

Koadduumentsl b;; ypaBHenus cocrosiHusi (3.5) dpeona-12

3HayeHHus b” npu j, paBHOM

0 1 2 3

0,632550954 |— 1,051027420 | —1,475737020 | —O0, 270382299
15,021616600 |—49,097082400 | 56,287153200 | —20,801059500

1

2

3 0 0 —2,099292270 2,636328430
4 0 0 0 0

5 0 0 0 0

6 —1,716834330 0

0 0

YpaBHenue (3.5) omuchiBaeT BCIO 3KCHEPHMEHTAJbHO HCCJIERO-
BaHHyl0 00/1aCTb NMapaMeTPOB COCTOSIHHS B ra30oBOi (pase BIJIOTh
A0 2,5 KPHTHYECKHX MNJOTHOCTeH. TOYHOCTb OMHCAHHSI ypaBHEHHEM
(3.5) TepMHueCKMX M aKyCTHUECKHX HaHHBIX COOTBETCTBYET IIO-
TPEeIHOCTH UX u3MepeHHH (TabJ. 29), B KOTOPOH NpHBELEHO Cpel-
Hee KBaJpaTHYecKoe OTKJOHEeHHe § pacueTHHX NAHHBIX OT JKCMepH-
MeHTaJbHEIX B OJHO(ha3HOH 06JacTH.

O6JaacTh KHAKOTO COCTOSIHHSI ypaBHeHHe (3.5) He omuchBaer
H3-32 OTCYTCTBHS ONBITHBIX NaHHBIX. EnuHcTBeHHas paGora, mo-
CBslllleHHAsl HCCJeJOBAHHIO IJIOTHOCTH XHAKOCTH [3.56], oXBaThiBaeT
o6JsiacTh OuYeHb BHICOKHX naBJgeHHil. [losTomMy B Hacrosiiiee BpeMst
He MpeACTaBJseTcs BO3MOXKHBLIM COCTABHTb €JMHOe yPaBHEHHE CO-
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Ta6auma 29

CpenHee KBaApaTHYECKOEe OTKJOHEHHe & PACYETHBIX NAHHBIX
OT 3KCNepHMeHTAJIbHLIX B OAHOG}a3Hoi o6aacTu

oOx | o
Bean- | T - , g °
ABTOpBI Hcrounnx qe;:a r;pM;te;;g ,llannegue §§ S
Bapounrron u Xuaxu [3.41] o [303—399|0,6—1,8 29 11,2
Keanc, Opdeo u Mupc [3.52] o [326—474 | 0,9—6,6 73 10,3
MMax Xapuece, J#zeMaH H [3.62] o |[303—483 0,6—13,9 {170 10,8
apTHH
Muxenbe ¢ COTpYAHHKAMH [3.63 o [323—423 | 0,7—-8,2 186 10,05
TNepenbiureitn [3.18 o [341—471]0,8-8,5 71 10,05
Ky6ora, Tanaka u Makura| [3.55] o (303—34810,1—1,8 40 (0,5
Barana6s, Tanaka u Ory- | [3.79] o |273—403 ] 0,1—11,0 |104 | —
4y
BynGypH, Merrpeit n Xoa | [3.81] w |297—362 | 0,4—0,9 22 10,2
Hlenyaskos, Komoros n| [2.30] w |233—576 | 0,01—10,0 | 549 10,8
CosoBbEB
Hupon, Jlvtone, Tarrmosns | [3.65] w (389 0,2—2,7 4 11,0
n O6ept

CTOSIHHSA AJIS (ppeoHa-12, oCHOBaHHOE TOJBKO Ha 3KCIE€PHMEHTaJb-
HBIX JaHHBIX. '

YuureBas, 4To ypaBHeHHe (3.5) omHcHBaer JHIIb rasoBylo 00-
JacTh, AJIS ONHCAHHS TEMIEPAaTYPHHIX 3aBHCHMOCTEH HaBJeHHS Ha-
CHILEHHS M NJOTHOCTH ' KHISILIEH KHUAKOCTH PEKOMEHIYIOTCS ypaB-
Henud (3.1) u (3.3), KOTOpHIE C TOYHOCTBIO ONBITA OMHCHLIBAIOT HMe-
folrecss u3Mepenus (cMm. puc. 27 u 28).

Jss Ten0eMKOCTH B HIealbHO-ra30BOM COCTOSIHHH pPEKOMeH-
Lyercsi ypaBHEHHE:

‘%v — —0,1801 - 43,8659 — 75,0882 - 65,5609: — 23, 22694 (3.6)

rae 9=7T/1000.

YpaBHenne (3.6) cocTaBieHO 1O JaHHBLIM, PAaCCYMTAHHBIM IO
MeTony, npeisnoxenHomy B [3.21, 3.22]. OHO XOpOIIO COOTBETCTBYET
KaK HeloCPeACTBEHHO KaJODHMETPHUECKHM H3MepeHusM [3.42, 3.45,
3.60, 3.35], Tak ¥ pacuerHniM XaHHEIM [2.31, 0.43, 0.45], uro uamo-
cTpupyercst puc. 26.

Vpapuenus (3.1)—(3.6) ucnosp3oBaHH AJsA pacuera peKOMeH-
ayeMbIX TabJul TepMOIMHAMHYECKHX CBOHCTB. Bsaummuas cormaco-
BAHHOCTb HHTEPHOJSUMOHHBIX ypaBHenu#i (3.1) u (3.3), omuchBa-
IOLIHX TePMHYeCKHe CBOficTBa B JABYX(pa3HOH 00/1aCTH, H ypaBHEHUS
cocTosiHusl (3.5) mpoBepeHa COMOCTaBJEHHEM BbIYHCJIEHHHIX H He-
NocpeNCTBeHHO H3MepeHHBIX [3.42] Tpex 3HaueHWi TemnoTH Napo-
o6pasoBanust B nHTepBaje Temnepartyp ot 243 no 301 K. Pacxox-
JeHHus: He npesslmalor 1,5 % u Jexar B mpefesax TOYHOCTH OMHITA.

O cTemeHH HaJeXHOCTH PEKOMEHAYeMBIX TalJHI TepMOJMHa-
MHYECKHX CBOHCTB MOKHO CYIHTb IO COTrJIaCOBAHHIO BHIYHCJEHHBIX
no TabJaunaM 3HAYEHUil TeMJNOEMKOCTH KHMNAILEH XKHIKOCTH BJOJb
MOTPAHHYHOH KPHBOH H HENOCPEACTBEHHO H3MepeHHHX. Kak BHIHO
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u3 pHC. 29, coryacoBaHHe JEXHT B MpefesaX TOYHOCTH ONBITHBIX
NauHBIX SKCIEePHMEHTAaJbHBIX HccaeloBanui [3.42, 3.69, 3.62].

3.3. OB30P OMNMYBJIMKOBAHHBIX BAHHbIX O MEPEHOCHbLIX CBOMCTBAX

BaskocTb. M3yyennio BI3KOCTH (peoHa-12 MOCBSAIIEHO CPaBHH-
TeJbHO MHOTO JKCIIePUMEHTAJbHHIX PaGoT, HO OOCTOATENbHHE HC-
cJieoBaHHs B oZHOo(a3HOH 06JacTH NPU MOBHILEHHHX JaBJEHHSAX

BHIMOJIHEHB JIHIIb B cepeauHe 70-x romos (ra6a. 30). Ilostomy
Ta6baunma 30
JKCnepUMeHTaJIbHbIE HMCCelOBAHUSA BSI3KOCTH ¢Gpeona-12
»
Temnepa- | [aBaenne E i
Toa ABTOpHI Typa, K MIa dasa g‘ég Merox * | HCTOYHEK
=
o
1936 [O6eppH, 268—303 ps X 29 Kl [3.38]
Tpuddure
1939 BeHHuHr, 274—-353 0,1 r 4 KU1 [2.38]
'\“apKByn 243—-332 Ps X 5 KT [239]
1954 |Makura 238—473 0,1—1,6 r 2% KHI [3.59]
1955 |Bennmau 276—363 0,1 r 6 KII [2.66]
1957 |Jlnsmoc 213—243 0,1 X 4 Ka [2.66]
1959 |Amwme, 300—473 0,1 r 3 np [3.36]
Jlersodba
1959 |Kamu, 303—363 | 0,1—1,96 r 19 Ka [3.51]
Burueas
1959 |Tcion 363—423 0,1 r 3 Ka [2.66]
1961 |Tepxka, 294328 Ds X 2 KII [2.47]
ITuxTxamab
1961 |Buabepc 253—289 0,1 r 3 K1 [2.66]
1962 [>Kanoyzuuk 283—343 0,1 r 7 Ka [3.82]
1964 [B366, Ckorr  |303 200—400 X 2 K [3.39]
1968 |[Mpuuang, Tu- |300 0,1 r 1 K1 [3.74]
pyHapasHaH,
Pamavanapan
1969 |Topxmos, 245—305 ps X 7 Ka [2.45]
XaMHJIbTOH,
douraiine
1970 |®uuaznc, 203—312 Ps XK 9 Ka [4.48]
Moapdu
1970 |Jlatro, Xeswor, |244—348 0,1 r 19 Ka [3.58]
Ampann
1974 |Teanep u
VBaHueRKO 254—432 | 0,1—60 r, X | 107 Ka [g.gé]
1976 |[Tennep u
I'yHuyk 186—238 Ps x 8 Ka [gg],
1977 |Jlarto 256—390 0,12 r 9 Ka [4.45]
1980 |JlaBouHHK, 208—238 0,1 XK 7 Ka [2.20}
CouoBeii

CM. mpuMmedaHue K ta6a. 10.
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Puc. 31. Baskocts razoo6pasHoro ¢ppeoHa-12 npx HHU3KHX AaBJEHHSX:

ONLITHHE nauEble: | — Bennnnra, Mapksyaa [2.38]; 2 — Makurm [3.59]; 3 — Beaamana [2.66];

4 — Amme, Jlersonpa [3.36]; 5 — Kemnna, Burueas [3.51]; 6 — Tciou [2.66]; 7 — JKajoynuka:

[3.82]; 8 — Hipuwanpma u Ap. [3.74]; 9 — BmaGepca [2.66); 10— Jlatrto ® Amp. [3.58]; 11—

Jlatto [4.45]; pacuerHme AanHHe: 12 — [0.7]; (11323 no ypasrenuio (0.32a); 14— mo ypaBHe~
ruo (1.

B CYyLIeCTBYIOIUHUX CIHPaBOuYHBIX wuagauuax [0.5, 0.6, 0.7, 0.40, 0.58
U [Ap.] npHBefeHBl TOJNBKO Ta6GJHuBl mr H (uau) n’. OrTauuus yka-
3aHHBIX Ta0JIMI OT PEKOMEHAYeMbIX B 3TOM CNPaBOYHHKE MOTYT
O6biTb OOJIBIIHMH, TaK KakK Pe3y/bTaThl H3MepeHH#t nr U 1’ B paH-
HHX paboTax Ooxas3aJHCh HeJOCTaTOYHO TOYHEIMHU. M3 puc. 31 BuaHO,
YTO DPACXOXKAEHHS ONbITHEIX JAHHBIX O BSI3KOCTH a3006pas3HOTO
¢peona-12 npu armocthepHoM naBjenun nocrurapot 10—15%, a
u3MepeHHble B paborax [3.36, 2.59] 3HaueHHs mr CHCTEMaTHYECKH
«YXOASIT» OT HauboJiee BePOATHOMH -3aBUCHMOCTH.

PacxoxneHuss ONBITHBIX [JAHHBIX O BSI3KOCTH KHAKOro ¢pe-
OHa-12 Ha JIMHHM HacbILIeHHS AOCTHrAIOT AECSTKOB IPOLEHTOB H BO
MHOTHX CJy4YasiX HOCST 3aKOHOMepHBIH xapakrep (puc. 32). Tak
CHCTEMAaTHYeCKH 3aBBIIEHHl Pe3yJbTaThl H3MEPEeHUH MeTOoJOM Ka-
tsulerocst mwapuka [2.39, 2.47, 3.38] U coOTBeTCTBEHHO, TabJHYHBIE
nauuwe [0.5, 0.7, 0.30, 2.1]. OnbiTHLIEe HaHHBE, MOJYYEHHbIE Ha Ka-
NUIISPHBIX BHCKO3HMETPAaX «C BHCSYMM ypoBHeM» [2.45, 3.6, 3.9,
4.48] u mepemeHHBIM nepernagoM pasiaenusi [0.9, 3.33] mocrartoyHo
XOpPOIIO COTJIACylOTCs IpH HH3KO#H Temmepartype (zo 250 K), Ho
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Puc. 32. BsskocTh XHAKOrO (peoHa-12 Ha JHHWH HaCHIEHHS:

onuiTHHIE naHHBle: I — OGeppd, I'puddurca [3.38]; 2 — Benunnra, MapkByJna ][2.39];

3 — Jlunnoca [2.66); 4.— Iepxku, IlHkTxansa [2.47]; 5—Topmona u Ap. [2.45]; 6 —

dunanunca, Mapdu [4.48); 7 — leanepa u ap. [3.6, 3.9]; 8 — Uafikosckoro m ap. [3.33];

pacueTHble maHuble: 9 — [0.30); 70 — [0.7]; 11— [2.1]; 12 — [0.5]; I3 — mo ypaBHeHHIO
) (0.326); 14 — no ypasuenuio (0.36) .

C POCTOM TeMIepaTypH pacXoXKAeHHs Mexay HaHHbIMH ToproHa
¢ coaBropamu [2.45], ®uaunca, Mepopu [4.48] u B. 3. 'eanepa ¢
coastropamiu [0.9, 3.33] yseanuuBaiorces u npu 7=300 K mocruraror
5—15 9, (cM. puc. 32). Anajoruynble (MO 3HAYEHHIO H 3HAKy) OT-
KJOHEHHSI ONMBITHHX NauHbXx Ouaunca, Mepou [3.67, 4.48] cymecr-
BYIOT U AJsi APYTHX (HPEOHOB.

Bsskocth nJaotHoro ¢peona-12 B rasosoli M XuAKo# ¢asax
noxpo6HO u3yueHa B paborax OTHIIIT [0.9, 3.33]. Irtu onwTHHE
JlaHHble OXBATHIBAIOT MIMPOKYIO 06j1acTh cocTosiHuil (T=254—432 K,
p=0,1—60 MIla) u HMeIOT MOTPElIHOCTH, HE INPEBHILAMUIYIO IO
ouenke aBTopoB, 2 Y. IIpuBenennsie B {3.39] ABa 3HaueHHS] BS3KO-
CTH XKHIKOrO (peoHa-12 oTHOCATCS K CBEPXBHICOKMM JaBJIEHHAM, a
ony6aukoBanHele B 50-e rogp pabothl [3.51, 3.59] comepxar He-
60JbLIIO€ YHCJIO ONMBITHHIX JAaHHHIX B ra3oBod (a3e IpH NaBJeHHH
1o 2 MIla (cm. ta6a. 31). BepositHo, u3-3a MaJsoli HHpOpPMAaTHB-
HoctH H3Mepenuil [3.51, 3.59] M5 OLEHKH NJIOTHOCTHON 3aBHCHMO-
CTH H30GBITOYHOH BSI3KOCTH (peoHa-12 He pa3 HCMOJb30BAJH OINBIT-

i
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Hble JaHHble AJ1 APyrux ¢peonosB. Tak, Barcon [3.80] paccuuran
3HAUUTEJIbHYIO 4acTh Tabsul BA3KocTH (peoHa-12 (T=233—513K,
p<<5 MIla) no ypasHeHuo (0.33), K03 duILHEHTH KOTOPOTO MJs
{g;f}—lj Oblay HalJeHpl I10 ONMBITHBIM AAaHHBIM 175 (peoHa-11

B sToM cmpaBounuke nJis pacyera TaGJaui MpPUMeHEHA CHCTeMa
0000LIeHHHIX ypaBHeHHH, KOTOpas MOJyuYeHa Ha OCHOBaHHM 00pa-
60TKH ONBITHBIX NaHHBIX AJs dpeonos-10, 11, 12, 13, 14 u BKJIIOYA-
et ypasHenus (0.35), (0.36) u (1.26). O6mue ans paccMarpuBae-
MO# rpynnel ¢peoHoB KospduuueHTH ypaBHenuit (0.35), (0.36) u
(1.26) npuBemeHB cOOTBeTCTBEHHO B Taba. 4 u ra. 1. Munusuny-
aJbHble KOHCTaHTH (peoHa-12 1o7=275 Mklla-¢ H Nrwp =
=16 mklla-c.

JKcnepuMeHTalbHass HHQOpPMAUUs O Bs3KOCTH (peoHa-12, mc-
N0JIb30BaHHAs INPH MNOJYyYeHHH DeKOMEHIYeMOif CHCTeMbl ypaBHe-
HUH, TpeaCcTaBJeHa ONBITHBIMH HaHHHIMH [2.38, 2.66, 3.9, 3.33, 3.51,
3.58, 3.74, 3.82, 4.45], koropule oxBaThBawT o6aactb =
=245—470 K, p=0,1—60 MIIa.

B Tex cayyasx, xoria Heo6XOZMMO pacmnoJaratb SIBHO BHIpa-
JKEHHOH TeMIepaTypHOH 3aBHCHMOCTBIO OPTOGapHYECKHX BSI3KOCTEH
(n” 1 n”) ¢peona-12, pekoMenayiorcss npenjoxennsie M. U. Tle-
peabmteiitnom W E. B. IlapymnnbiM ypaBHenusi (0.326), mnpuuem
1as n” npu teMmeparypax Huxe HopMmaabHOH (T<Twrx) chaenyer
HcnoJb3oBaTh ypaBHeHune (0.32a).

TenaonposogHocTb. DBosblilasgs uacTh CyLIECTBYIOLIMX CIpPaBoOy-
HBIX JaHHBIX O TENJONPOBOAHOCTH ¢(peoHa-12 ocHOBaHa Ha H3Me-
peHusx, ony6ankoBanublx go 1970 r. Tak, npusenennse B [0.5, 0.7,
0.30, 2.1] Tabauipl TEMmJIONPOBOAHOCTH XKHAKOro ¢peoHa-12 ocHo-
BaHbl Ha pesyabratax nepsoil cepun usmeperuir O. B. LlBerkoBa
[3.25] B nurepBane temmepatyp 193—363 K u Ha rpaHumax 3Toro
HHTepBaJa orauyaloTcs Ha 8—10 9 OT pekoMeHayeMHIX B CHpa-
ounuke [0.8] u B aroii kuure. OTKJOHeHHS TabGJHYHHIX 3HAYEHHIl
Ar {0.7] u A’ [0.5] eme OGoJabiie H JOCTHTAOT COOTBETCTBEHHO
10—15 % u 30—40 %.

Haub6onee touynwsle u HamexHble TaOJHIB TENJIONPOBOLHOCTH
¢peona-12 cocrasaenst H. Bb. Bapragrukom c coasBropamu [0.8] B
pesyJbrate rpacduyeckoii 06paGOTKH ONBITHBIX JAHHHIX, ONYO6JHKO-
BaHHBIX 10 1975 r. Dtu Tabauubl OXBATHIBAIOT rasoBYyI0 a3y NpH
T=250—450 K, p=0,1—4 MIla u xugkyr© ¢asy npu T=
=118-—373 K, p=ps— 60 MIla, npuyeMm norpemwrHoctb TabyJaupo-
BaHHBIX 3HAYEHHH A OleHeHa 3HaueHHAMH oT 2 10 5 Y.

H3BecTHBIE K HACTOSILIEMY BpeMeHH JKCIePHMEHTaJsbHblE Hcclle-
JOBaHUS TEIMJIONPOBOAHOCTH (peoHa-12 mepedyucieHn B Taba. 31.
IToxapasoliee GOJBIIHHCTBO PaGOT MOCBAIIEHO H3YYeHHIO TeMIie-
PaATYPHBIX 32BHCHMOCTEH TeIJIONPOBOXHOCTH Ia3a MPH HH3KOM [AaB-
JIEHUH M XKHUAKOCTH Ha JHHHH HacbilleHHs. OCHOBHasg yacTb 3KCIe-
pPUMEHTAaNbHBIX MAHHBIX O TEINJONPOBOJHOCTH rasoobpasHoro ¢pe-
oHa-12 npu armocdepHOM AaBJeHHH ¢ pasbpocoM 2—3 9, rpynHH-
pyeTcsi OKOJIO NpsIMOJIMHElHO# 3aBucHMocTH (pHc. 33). OTkJioHe-
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Ta6auna 31
JKcnepUMeHTaIbHble HCCAEJ0BAHUSI TENJONPOBORHOCTH ¢peoHa-12

»
Oag
Ton AsTopH :;g;fe?' ﬂa&"ﬁﬁ“e' Pasza g % g Mertog * | McTounnk
1938 |Tpuddure, 278—293 Ps x 3 I [3.48]
O6eppH,
[Taysann
1939 |Illeppar, 306—489 0,1 r 6 [3.73]
Fpuddure
1940 |Pugens 293 Ps X 1 II [2.61]
1943 |Mapksyaz, 273—348 Ps K 3 K1 [2.53]
BeHHuHT 303—363 0,1 r 2 H [2.53]
1951 | Dauunosa 243—273 Ps K 18 PP [2.11]
1952 |Yepueesa 218—293 Ps X 35 H [2.29]
248—353 0,1—0,7 r 44 H [2.29]
1954 |Keiic 323—423 | 0,1—0,7 r 7 KLY [3.53]
1959 [Mayaan, 253—293 Ps * 3 I [2.58]
Yannonep
1964 |Macna, 278—-408 | 0,003—0,12 r 8 H [3.61]
Bpacepo,
Puenna
1964 |Ceiin 250—300 ps X 5 HH [3.72}
1965 |LlserkoB 193—363 ps K — PP [3.25]
1966 | kanansn 216—293 ps x 6 H [1.54]
1967 (Taywep 148—298 Ps b'e 12 HH [1.95]
1969 |1iserxos 293—423 0,1 r 11 PP [3.26]
1969 I'pyszes, Ille- 313—333 Ds XK 2 KL 2.8,
crosa, Cemn  [315—445 | 0,15—1,6 r 18 KI1 3.7]
1971 |Caapikos, 126—231 Ds XK 13 H [2.25]
T'a6apaxmaHos,
BpbikoB, 253—364 0,1 r 6 H [2.25]
Myxamen3sHoB
1974 |ligeTkoB 293—366 ps—16 X — | PP; KII | [3.77]
293—366 0,1 r — | PP; KII | [3.77]
1974 |I'pyanes, 313—468 | 0,15—54 | x, r|{ 92 KII [2.9]
[lectoBa
1975 |Teanep 224437 0,1—60 r, x| 74 H [3.4,
C COaBTOpaMH 3.5]
1975 | Nonanzcon 277—347 0,1 r 6 H [3.43]
1977 |Ky6xos 232—374 Ds X 12 H [3.16]
1977 |lisetxoB, 121—-301 | 0,6—19,7 X 40 MP [3.28,
YnnuneHoxk, 3.29]
JlanunoBsa
1978 |3amopoxan 116—273 Ds b 27 H [1.15]
1979 |Boiitenko 312—433 0,1—60 r, x| 143 H [3.3]
1980 {Aguap, 280—-150 0,1 r [3.37]
Caxcena
* CM. mpuMeuaHue K tabu. 11.
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Puc. 33. TensonpoBoJHOCTb razoo6pa3Horo ¢peoHa-12 NpH HHM3KHX AaBJEHHSAX:

onbiTHble JaHHMe: I — Iennepa u Ap. [3.4]; 2 —TpyanmeBa m ap. [3.7); 3 — I'pyanena, Mlec-

ToBOM [2.9]; 4 — Mapksyna, Bennunra [2.53]; 5 — llleppata, TI'prddurca [3.73); 6 — Macna

u mp. [3.61]; 7 — CamsikoBa u Ap. [2.25]; 8 — LiBeTkoBa [3.26]; 9 —.UepHeeBoit [2.29]; 10 —

Ke#ica [3.53]; 11/ — Bo#irenko [3.3]; 12 — Honaabncona [3.43]; pacueTHmhe maHHble: 13 — [0.7];
14 — no ypasuenuio (0.32a); 15 — mo ypaprenuio (0.31)

HHS, TpeBHIIIAIOIHE +5 Y, OTHOCATCS K ONBITHHIM HaHHBIM [2.25,
2.29, 2.53].

TennonpoBoaHOCTh XKHAKOTO (peoHa-12 Ha JMHHH HACHIIIEHHS
OnpelesIANH B lIeCTHAANATH SKCIIEPHMEHTAIbHEX paboTax (puc. 34),
HO 0 MEeTOAMYECKHM H HHbIM MpHYHHAM ONLITHHE AaHHbe [2.11,
2.29, 2.53, 2.58, 3.25] okazajuCchb HETOUHBIMH M HX He NPHHHMAJH
BO BHHMaHHe NpH cocrasiennu tabaun A’ [0.8]. He ynmoMsuyrhie B
. kuure [0.8] onbiTHeie gaHHble [3.48, 3.72] ABJAAIOTCA CYyLIECTBEHHO
3aHHUXKEeHHBIMH (cM. pHc. 34). Takum 06pasoM, B COCTaB HCXOIHBIX
JaHHBIX 1Js1 pa3paboTku ypaBHeHHs A'(T) MOryT OHITb BKJIOYEHBI
0KoJIo 85 sKcmepuMeHTaNbHBIX 3Hauenuit A u3 [1.15, 1.54, 1.95, 2.25,
2.61, 3.5, 3.7, 3.16, 3.77]. Buinonneunnsiit I'. B. 3anopoxanom [1.15]
aHaJi3 STHX ONMBITHHIX JAaHHBIX MOKAa3aJ, 4YTO OHH MOryT OBITb CO-
rJacoBaHH B mpepenaax 2—4 9.

TennonpoBonHocTh  (peona-12 B ogHodasHOK o6GaacTH TIpH
MOBLIIEHHBIX JaBJEHHAX ONpefessisid B TpeX JabopaTopusix, NpH-
ueM B KaXK[I0f H3 HHX IDHMEeHeHbl HEOIHHAKOBHE MeTOIn HccIe-
JIOBAaHHS, @ B TeYeHHE MOCJEIHHX JeCsTH JeT MPoBeJeHH IO IBe-
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Puc. 34. TennonpoBoAHOCTb KHAKOro ¢peoHa-12 HA JIMHHH HACHIIEHHSA:

onpiTHBie RaHuble: | — CanbikoBa H ap. [2.25]; 2 — LisetkoBa [3.25]; 3 — MapkByAa, BenHHH-
ra [2.53]); 4 — IMayanca, Yanqouepa [2.58); 5 — Taymepa [1.95]; 6 — Hauunosoft [2.11]; 7 —
Cefina {3.72]; 8 — I'pucdpdurca u znp. [3.48]; 9— dxanasina [1.54); 10 — UepHeesokt [2.29];
11 — Punens [2.61]; 12 — LerxkoBa [3.77]; 13 —TIpysmeBa u pnp. {3.7); 14— Tennepa u
Ap. [3.5]; 15 — 3anopoxkana [1.15]; 16 — Ky6koBa [3.16]; pacuernble masHbie: I7 — [0.7]; 18 —

no ypasHenHio (0.326); 19 — no ypaBHeHHIO (0.46)

TPH CeDPHH H3MepeHHMH Ha OTJIHYAIOU[HXCS 3KCIEepUMEHTAJbHBIX YC-
TaHoBKax (cM. tabua. 31).

B pa6orax Hucruryra rtenmodusukn CO AH CCCP [2.8, 2.9,
3.7], BbimoJHEHHHX mOA pykoBoxctBoM B. A. I'pysmeBa, npuMeHeH
CTAl[HOHAPHBIA MeTOJ KOAKCHAJbHBIX LHIHHIPOB U H3MepeHa Tel-
JIONPOBOJAHOCTb XKHAKOrO K raszoo6pasHoro ¢peona-12 B uHTepBane
T=313—468 K npu aasneunn no 5,4 MIla. [Tonnas undopmarnus
06 3KCIepHMEHTAJbHON YCTAaHOBKE H pe3yJbTaTaX H3MEpeHHil Co-
JepKHUTCH B cTaThe [2.9].

B stoit pabore nccienoBanu obpasel, ¢ MaccoBoil poJell ¢peo-
Ha-12 98,96 %. IlorpemHOCTb OMBITHHIX JAHHBIX, IO OLEHKE aBTO-
poB, He npeBwaer 2—3 9%.

[Tonyuennnie B JITUXII pesyabraThl 3KCNEPHMEHTANbHHIX H
pacyeTHO-TEOPETHUECKUX HCCJIEOBAaHHH  TENJIOMPOBOTHOCTH (pe-
OHa-12 B ra3oBO# H KHAKOH (ha3ax H3JIOKEHB B MHOTOYHCJEHHBIX
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cratbax {0.32, 0.33, 2.27, 2.28, 3.25, 3.26, 3.27, 3.28, 3.29, 3.77 u np.},
HO SKCIepHMeHTaJjlbHble JaHHble O TEeMJONPOBOAHOCTH KHAKOTO:
¢dpeona-12 B oxHodasHoOU o6aactH ONyOJHKOBAHB B cepeluHe
70-x romos [3.28, 3.29, 3.77]. B paGore O. B. liserxosa [3.77] Ten-
JIONPOBOJHOCTbL B XKUAKOH (asze mnpu temneparype 293—366 K n
naBjeHud 1o 16 MIla usmepeHa mAByMsi He3aBHCHMBIMH MeETOAA-
MH — METOAOM pPeryJspHOTO TeNJOBOTO pPeXHMa M CTallMOHAPHBIM
METOJOM KOaKCHaJbHBIX HUHJIHHAPOB. ABTOpP coobIlaeT o GOJbLIOM
YHcJe 3KCIepHMeHTadbHBIX ToueK (156 3maueHmit A mpu p>ps), HO
pesyJbTaThl H3MEPEHHI NPHBOAMT Ha rpadukax H B ¢opMme TabGJIHULL
CrJaXKeHHbIX 3HauyeHHH. DTH JaHHBE COTJIAcylOTCS C HalJAeHHBIMH
B JKCIepHMeHTaJbHHX pa6Gorax OTHUIIII [3.4, 3.5] B mnpexenax
3—4 %. TMosguee O. B. LiBetkoB ¢ coaBropamu [3.28, 3.29] ony6-
JIUKOBaJl IOJy4YeHHble MeTOJIOM MOHOTOHHOTO pa3orpeBa OINBITHHIE
JaHHble O TEeMJIONPOBOAHOCTH JKHAKOrO (peoHa-12 B HHTepBaJje
T=124—301 K npu nasaenun go 20 MIla. [TorpemHocTb ONBITHBIX
NaHHBIX oneHeHa B 2—2,79%. ConocraBieHne ONBITHBIX HaHHBIX
[3.29] u [1.15, 3.4] nokasano, YTO pacXoXKIeHHs, KaK NPABHJIO, CO-
ctaBasioT 3—4 %, T. e. COOTBETCTBYIOT CyMMapHOH IMOTPEIIHOCTH
CpaBHHBAaeMBIX AaHHBIX, OJHAKO HMEIOT CHCTEMaTHYECKHH Xapax-
Tep (pesyabtath [3.29] Bhime). ITocienHee MoxkerT GHITbL CBSI3aHO
C HeTOYHOCTBIO OINpeleseHHs TeOMeTPHYECKOil ITIOCTOSHHOH KaJo-
pumerpa B pabore [3.29].

B [1.15, 3.3, 3.4, 3.5] nas omnpengeseHHss TENJONPOBOJHOCTH
¢dpeoHa-12 B omHoda3HOH 06JacCTH NPHMEHSJMH METOL Harpero#
HUTH, a M3MEpeHHs] BHIMOJHSJIH Ha TPeX OTJIHYAIOLIUXCH IKCIEPH-
MEHTAJIbHEIX YCTaHOBKAX M OXBATBIBAJNH KaK XHIKYI, TaK M ra-
30ByI0 (hasy B HHTEpBAsE T=116—437 K npu nasaennu go 60 MI1a.
B mepekpsiBarouleiicss 06J1acTH NapaMeTpPoOB Pe3yJbTaThl TPeX CepHil
M3MEpEeHUl NOCTAaTOYHO XOPOUIO COrJACYIOTCS, a PacXOXIeHHS ¢
HaunboJiee HaJeXXHBIMH ONBITHBIMH JaHHBIMH JAPYTHX aBTOPOB, KakK
npaBuJo, He npesnimaer 3—4 %.

Taxum o6pasoM, u B oxHodasHo#i ob6aacTu ¢peoHa-12 umeercs
CPaBHUTEJNbHO OOJBIIOH MAacCHB COIVIACYIOUIUXCS METOJHYECKH He-
3aBHUCHMBIX H3MepeHHH A.

PaccMoTpenHass Bbillle COBOKYNHOCTb COTIVIACYIOLIMXCSI ONBITHBIX
JNaHHBIX (BKJOYas u3MepeHuss Ar u A/) ObLIa HCMOJb30BAaHA MJs
pa3paGoTKH PEKOMEHIYeMOil B 3TOM CIIPaBOYHHKE CHCTEMbI ypaB-
Hennit: (0.31), (0.34), (0.45) u (0.46). Huxe gas dpeona-12 npu-
BelleHbl mapamerps ypaBHenuir (0.31), (0.34) u (0.46):

ay, o=—4,943-103; a, 1= 4,989-10-3;
by, 1= 1,6037-10-% by, s5=—3,3772.10%,
by 2= 3,5015.10-% by, »= 2,0579-10-%
0, 1= 9,9597-10-% ¢, »=—1,8680.10°;
3, 2=—4,9265- 10—1; 6, 5=1,2121.10°
a 3= 1,3850- 109 €, 6=—2,9413. 101

Dap =293 10~ Br/(M-K).
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Koaddunuentol ob6obiiennoro ypabHeHusi (0.45) mnpusegens B
TabJ. d.

YKazaHHas cuUCTeMa YpaBHEHUIl mpUMeHuHMa BO Bceli o6JacTH
u3MepeHuit — cM. Taba. 31.

B Tex cayuasx, xorja HeoGXOAMMO pacmoJiaraTh SIBHO BbIpa-
JKEHHOHl TeMNepaTypHOH 3aBHCHMOCTBIO OpPTOGapHYECKHX TEIJIO-
npoBofgHocteit (A u A”) ¢peoHa-12, pekoMeHAyIOTCS NPeNNOKEH-
mble M. U. Tlepeapwteiinom u E. B. INapymwnHsiM ypaBHeHHS
(0.326), npuyeM Ans A” TNpH TeMIlepaTypax HHXKe HOpPMaJbHOH
(T<Tgnrx) cnepyer Hcnosb3oBaTh ypaBHenue (0.32a).

Camonuddysus. B [3.23] npusenens nauHsie o caMoniddy3nH
XKuAkoro ¢peoHa-12 BO6JH3W JHHUH HaCBIUleHHs B HHTepBaJje TeM-
neparyp 300—370 K, mnonyuyenusie meromom SIMP. MHswmepenus
IpOBefleHH Ha JBYX YCTaHOBKax ¢ paboynMHu yacroraMu 17,56 H
9,5 MI'y no curuHajaM OT NMPOTOHOB U sigep ¢rTopa. Ilorpemnocts
ONBITHHIX JAHHBIX COTJIACHO aBTOPCKOH OLeHKe He mpeBuaer 5 %.
Ypasrenne (0.52) onucwiBaer ombiTHHE AaHHble [3.23] ¢ morpem-
HOCTBIO He GoJiee 8 9.

Tabanusl camonuddysun raszoobpasHoro ¢peona-12 npu Aas-
Jenusix no 15 MIla paccyuranm JleHckuMm [5.17] nmo pesyabratram
H3MepeHHi OHHApHOH NH(OY3HH B CHcTeMe a30T — ¢peoH-12.

3.4, TABNIMUbI TENJIO®U3UYECKMX CBOHACTB MPEOHA-12

Tepmoaunamuyeckne TabJHIBI AJS ra3000pa3HOro M KHAKOrO
dpeona-12 paccuutaHbl MO ypaBHEHHsM, YKa3aHHHIM B pasi. 3.2,
BKJIIOYAIOT IO BOCEMb BeJHMYHH HA JHHHSX KHIEHHS — KOHJEHCAalHH
B uurepBasne I'=203 — Typ (Tabs. 32) wu B omHOdasHOU 06JacTH
(rasoBas dasa) mpu T=203—473 K u p=0,01—14 MIIa (ra6. 33).
B kauectBe Hayasa orcyera KaJoOpHYECKHX (YHKHHI NPHHATO CO-
cTosiHMe Kumsiuied xuakoctu npu 273,15 K; 3nauenue sHTANBIHH H
SHTPONHH B 3TOH TOUKe NMPHHATH paBHbIME 400 u 4 kI[X/Kr coort-
BETCTBEHHO.

[TpuBenennas B pa3x. 3.3 cucreMa ypaBHeHUN AJs pacuera
BSI3KOCTH H TeNJIONPOBOJHOCTH (peoHa-12 npHMeHHMa BO Bcek
3KCNMepUMEHTaJ bHO H3Y4eHHOH o0JacTu cocrosiHuii. OZHaKo Heo6-
XOZMMBIC JJIsl ONpejesieHust v, @ H Pr TouHble 3Ha4YeHHS TepMOAH-
HaMHYECKHX (YHKuuii (9 M Cp) HMeJHCh JHWb A0 JAaBJeHHA
14 MIIa.

[TosToMy pekoMeHayemble TabOJHIbl IEPEHOCHBIX CBOHCTB
(Taba. 34 u 35) oXBaTHIBAIOT Ty Xe 06JacTh COCTOSIHUH, YTO H Tep-
MOJAMHAMHYECKHe TabJHIHL.
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TepmMonuHaMHyeckHe cBoiicTBa ¢peoHa-12 B oaHodasHoi obnacTu

Ta6aunma 33

p p z h s Cp w n «-103
T=203,15 K
0,01 | 0,7205 0,9937 520,0 | 4,649 0,494] 126,9 54,86 5,019
T=213,15 K
0,011 0,6859 0,9948 525,0 | 4,673| 0,507 129,8 48,03 4,769
0,02 | 1,379 G, 9893 524,7 | 4,625/ 0,509] 129,2 48,47 4,851
T=223,15 K
0,01 0,6548 0,9952 530,1 | 4,697| 0,520 132,6 42,35 4,547
0,02 1,3156 0,9908 529,9 | 4,648] 0,522 132,1 42,68 4,613
0,03 1,983 0,986 529,7 | 4,620] 0,524] 131,6 43,02 4,682
T=233,15 K
0,01 | 0,6262 0,9961 535,4 | 4,720| 0,532 135,3 37,58 4,342
0,02 | 1,258 0,9917 535,2 | 4,671} 0,534] 134,9 37,84 4,399
0,03 | 1,894 0,9879 535,0 | 4,643 0,536] 134,2 38,10 4,455
0,04 2 ,536 0,9838 534,8 | 4,622| 0,538 134,1 38,36 4,513
0,05 3 183 0,9799 534,5 | 4,607] 0,540] 133,6 38,63 4,573
T=243,15 K
0,01 | 0,6002 0,9965 540,7 | 4,742) 0,544] 138,0 33,55 4,158
0,02 | 1,205 0,9930 540,6 | 4,694] 0,546] 137,8 33,75 4,204
0,03 | 1,814 0,9894 540,4 | 4,6G¢| 0,548} 137,3 33,95 4,251
0,04 | 2,427 0,9859 540,2 | 4,645 0,549 136,9 34,15 4,300
0,05 | 3,044 0,9824 540,0 | 4,629 0,551 136,5 34,36 4,349
0,1 6,207 0,9636 539,0 | 4,57¢| 0,561 134,0 35,45 4 62]
T=253,15 K
0,01 | 0,5764 0,9967 546,2 | 4,764] 0,556 140,6 30,12 3,989
0,02 | 1,156 0,9939 546,1 | 4,716] 0,557| 140,3 30,27 4,027
0,031, 740 0,9907 545,9 | 4,688] 0,559 140,0 30,43 4,067
0,04 | 2,327 0,9877 545,7 | 4,668| 0,560 139,6 30,58 4,108
0,05 2,918 0,9844 545,6 | 4,652 0,562 139,3 30,74 4,149
0,1 5,935 0,9680 544,7 | 4,602 0,570 137,35 31,58 4,373
T=263,15 K
0,01 0,5543 | 0,9970 551,9 | 4,786| 0,567 ) 143,2 27,17 3,834
0,02 1,111 0,9949 551,7 | 4,738] 0,569 142,9 27,29 3,864
0,03 1,672 0,9916 551,6 | 4,710 0,570 142,6 27,41 3,900
0,04 2,235 0,9891 551,4 | 4,690| 0,571| .2 142,3 27,53 3 933
0,05 2,802 0,9862 551,2 | 4,674| 0,573| 142,0 27,66 3,969
0,1 5 686 0,9720 550,4 | 4,624 0,580 140,4 28,30 4,154
0,2 11 73 0,9422 548,7 | 4,572 0,596 137,1 29,73 4,590
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ITpodoascenue taba. 33

p ) z h s Cp © " o103

T=273,15 K

0,5336 | 0,9978 | 557,6 | 4,808 0,579 145,7 24,63 3,688
1,070 | 0,991 557,5 | 4.759| 0,580 145,6 24,72 3,717
1,609 | 0,9927 | 557,3 | 4,731 0,581} 145,2 24,82 3,746
2,151 0,9901 557,2 | 4,711} 0,582 144,9 24,91 3,775
2,605 | 0,9878 | 557,0 | 4,695| 0,583| 144,6 25, 01 3,805
5,459 | 0,9754 | 556,3 | 4,646 0,589 143,2 25 a1 3,960
11,22 0,9490 &54,7 | 4,594( 0,603] 140,2 9%.61 4,320
17 34 0,9212 1 553,1 | 4,562] 0,620 137,0 27,86 4, V757

G o —

OOOO_OOOO
W= OCOCOC

T=283,15 K
0,01 | 0,5147 | 0,9980 | 563,4 | 4,829 0,589] 148,2 22;41 3,555
0,021 1,0318 | 0,9956 | 563,3 | 4,781 0,590| 148,0 22,49 3,580
0,03 1,55] 0,9934 | 563,2 | 4,752 0,591] 147,7 22,56 3,605
0,04} 2,073 | 0,9911 563.0 | 4,732 0,592 147,5 22,64 3,630
0,05 2,597 0,988 | 562,9 | 4,717| 0,593] 147,2 22,72 3,656
0,1 5,252 | 0,9779 | 562,2 | 4,667| 0,599] 145,9 23,11 3,788
0,2 ]10,76 0,9547 | 560,8 | 4,616} 0,6111 143,2 23,96 4,088
0,3 |16,56 0,9305 | 539,3 | 4,584 0,625 140,4 24,92 4,442
0.4 | 22,72 0,9043 557,7 | 4,561 0,642 137,3 26,00 4,871

0,01 | 0,4970 | 0,9982 | 569,7 | 4,849} 0,599| 150,7 20,48 3,432
0,021 0,990 | 0,9962 | 569,3 | 4,801f 0,600] 150,5 20,54 3,452
0,03 | 1,497 | 0,9942 | 569.1 | 4.773| 0.601| 150.2 20,60 3,474
0,04 | 2,000 | 0,9922 | 569,0 | 4,753| 0,602 150,0 20,66 3,496
0,05 2,505 | 0,9902 | 568,9 | 4,737| 0,603] 149,8 20,72 3,518
0,1 5,061 0,9803 | 568,2 | 4,688 0,608 148,6 21,03 3,632
0,2 | 10,34 0,959 566,9 | 4,637| 0,618 146,2 21,70 3,884
0,3 | 15,87 0,9378 | 565,6 | 4,606| 0,631 143,6 22,44 4,178
0,4 | 21,68 0,9153 | 564,1 | 4,583 0,645 140,9 23,26 4,520
0,5 | 27,82 0,8916 | 562,6 | 4,564( 0,662 138,0 24,18 4,928

T=303,15 K

0,01 | 0,4805 ] 0,9984 575,4 | 4,869| 0,609] 153,1 18,78 3,316
0,021 0,9625 | 0,9969 575,3 | 4,821} 0,610{ 152,9 18,83 3,334
0,03 | 1,447 | 0,9946 | 575,2 | 4,793} 0,611 152,7 18,88 3,354
0,041 1,932 | 0,9933 | 575.1 | 4.773{ 0,612 152.5 18,93 3,372
0,05 2,420 0.9911 575,0 | 4,758} 0,613] 152,2 .| 18,97 3,392
0,1 4,885 | 0,9820 | 574,4 | 4,709 0,617 151,2 19,22 3,490
0,2 9,950 | 0,9643 | 573,2 | 4,658 0,626] 149,0 19,75 3,703
0,3 | 15,23 0,9450 | 571,9 | 4,627| 0,637| 146,7 20,32 3,948
0,4 | 20,75 0,9248 | 570,6 | 4,605 0,649] 144,2 20,95 4,228
0,5 126,53 0,9041 569,2 | 4,586| 0,662 141,7 21,65 4,553
0,6 | 32,63 0,8822 | 567,7 | 4,570 0,679] 138,9 22,42 4,936
0,7 | 39,09 0,859 | 566,1 | 4,555 0,698 136,0 23,29 5,394
T=313,15 K
0,01 | 0,4651 | 0,9985 | 581,6 | 4,889 0,619] 155,5 17,28 3,209
0,02 0,9320 | 0,9966 | 581,5 | -,8%11 0,620{ 155,3 17,32 3,226
0,03 | 1,400 0,9952 | 581,3 | 4,813] 0,620{ 155,1 17,36 3,242
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Il podonsicenue taba. 33

P p z h s Cp w M a-10°
0,04 1,870 ! 0,9934 581,2 | 4,793] 0,621] 154,9 17,40 3,258
0,05 2,341 0, 9‘)20 581,1 4,778] 0,622| 154,7 17,44 3,274
0,1 4,719 | 0,9841 580,6 | 4,729] 0,626] 153,7 17,64 3,359
0,2 9,597 0,9678 579,5 | 4,679] 0,634] 151,7 18,06 3,543
0,3 14,66 0,9504 578,3 | 4,648| 0,643| 149,6 18,50 3,750
0,4 19,92 0,9326 577,1 4,626] 0,653 147,4 18,99 3,983
0,5 25,39 0,9146 575,8 4,608| 0,665 145,1 19,52 4,246
0,6 31,12 0,8954 574,5 | 4,592] 0,678] 142,7 20,10 4,548
0,7 37,13 0,8755 573,1 4,578] 0,693] 140,2 20, 174 4,898
0,8 43,48 0,8545 571,6 | 4,565| 0,711} 137,5 21,45 5,312
0,9 50,23 0,8322 570,0 4,554] 0,733| 134,6 22,25 5,808

T=323,15 K
0,01 0,4507 | 0,9986 587,8 4,909} 0,628)' 157,8 15,95 3,108
0,02 ] 0,9025 { 0,9973 587,7 | 4,861| 0,629 157,8 15,98 3,122
0,03 1,356 0. ,9957 587,6 4,833]| 0,630 157,4 16,02 3,137
0,04 1,811 0, 9942 587,5 | 4,813| 0,630 157,3 16,05 3,152
0,05 2 267 0,9926 587,4 4,797 0,631] 157,1 16,08 3,166
0,1 4,566 0,9856 586,9 | 4,749( 0,634[ 156,2 16,24 3,240
0,2 9,276 0,9703 585,8 | 4,699 0,642 154,3 16,57 3,401
0,3 14,13 0,9555 584,8 | 4,669 0,650 152,4 16,93 2,575
0,4 19,16 0, 9396 583,6 4,646/ 0,658 150,4 17,31 3,769
0,5 24,37 0,9235 582,5 4,628 0,668 148,4 17,72 3,987
0,6 29,79 0,9064 581,3 4,613] 0,679] 146,3 18,17 4,232
0,7 | 35,44 0,8890 580,0 4,600] 0,692 144,0 18,65 4,510
0,8 41,34 0,8710 578,7 4,588| 0,706 141,7 19,17 4,826
0,9 47 55 0,8518 577,3 4,576] 0,723 139,2 19,75 5,195
1,0 | 54,08 0,8321 575,8 | 4,566( 0,742 136,6 20,39 5,625

T=333,15 K
0,01 0,4371 | 0,9987 594,1 4,928| 0,637 160,1 14,77 3,014
0,02 0 8757 | 0,9970 594,0 | 4,880] 0,638] 159,9 14,80 3,027
0,03 1,315 0,9960 593,9 | 4,852 0,638 159,8 14,82 3,039
0,041 1, 755 0, 9950 593,8 | 4,832 0,639] 159,6 14,85 3,051
0,05 | 2,197 0,9936 593 7 | 4,817 0,639] 159,4 14,87 3,064
0,1 4 423 0,9870 593,3 | 4,768| 0,643] 158,6 15,00 3,129
0,2 8, 1969 0,9734 592 3 4,718 0,649] 156,9 15,27 3 268
0,3 13,65 0,9594 591,3 | 4,688] 0,656] 155,2 15, ,56 3 , 420
0,4 18,47 0,9454 590 3 | 4,667| 0,664] 153,4 15,86 3 085
0,5 | 23,44 0,9311 589,2 | 4,649 0,672] 151,5 16,18 3,767
0,6 28,59 0 9161 588,1 4,634] 0,682 149,6 16,52 3,968
0,7 | 33,92 0 , 9008 586,9 | 4,621] 0,692 147,6 16,89 4,192
0,8 | 39,46 0,8850 585, 7 4,609] 0,704f 145,5 17,29 4,442
0,9 45,25 0,8683 584,5 | 4,598| 0,717) 143,4 17,71 4,726
1,0 | 51,28 0 8512 583,2 | 4,588] 0,732 141,1 18,17 5, 1049
1,5 87 11 0,7517 575,5 4,543| 0,855 127,7 21,32 7,770

T=343,15 K
0,01 | 0,4243 0,9989 600,5 | 4,947| 0,646] 162,4 13,71 2,925
0,02 | 0,8496 0,9977 600,5 | 4,899 0,646] 162,2 13,73 2,936
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IIpodosscerue Taba. 33

p [4 z h s cp ] n o-10°
0,03| 1,276 | 0,994 | 600,4 | 4,871| 0,647 162,1 | 13,75 | 2,947
0,04 1,703 | 0,9955 600 3 | 4,851] 0,647 161,9 13,77 2,958
0,05 2,132 | 0,9939 600,2 | 4,836| 0,648 161;8 13,80 2,970
0,1 4,290 | 0,9879 599,7 4, ,787{ 0,651 161,0 13 90 3,028
0,2 8,688 | 0,9756 598,9 4 738] 0,656 159,4 14,12 3,149
0,3 13,20 0,9632 597,9 4,708 0,663| 157,9 14 35 3,280
0,4 17,83 0,9507 596 9 | 4,686 0,670 156,2 14, ,59 3,421
0,5 22 60 0,9377 595,9 | 4,669| 0,677| 154,5 14,84 3,576
0.6 27,51 0,9243 594,9 4,654} 0,685 152,8 15,11 3,744
0,7 32,57 0,9108 593,9 4,641 0,694 151,0 15,40 3,928
0,8 37,82 0,8965 592,8 | 4,630] 0,704] 149,1 15,70 4,132
0,9 43,23 0,8823 501,6 | 4,619 0,714 147,2 16,02 4,355
1,0 48,88 0,8671 590,5 | 4,610| 0,726 145,2 16,36 4,607
1,5 81,17 0,7832 583,8 | 4,567| 0,815 134,0 18,85 6,491

T=353,15 K
0,01 | 0,4122 | 0,9991 607,0 | 4,966 0,654| 164,6 12,76 2,841
0,02 { 0,8251 | 0,9982 607,0 | 4,918| 0,654| 164,5 12,78 2,850
0,03} 1,239 0,9971 | 606,9 | 4,890| 0,655 164,3 12,80 2,861
0,04 | 1,655 0,9953 606,8 | 4,870{ 0,655 164,2 12,81 2,871
0,05 | 2,070 0,9947 606,7 | 4,8535| 0,656 164,0 12,83 2,881
0,1 4,163 0 9892 606,3 4,806 0,658 163,3 12,92 2,931
0,2 8,425 0,9776 605,4 | 4,757} 0,664 161,9 13,09 3,040
0,3 | 12,78 0,9667 604,5 | 4,727| 0,669 160,7 13,28 3,153
0,4 | 17,24 0,9555 603,6 | 4,706} 0,675 158,9 13,47 3,275
0,5 | 21,82 0,9437 602,7 | 4,688] 0,682 157,4 13,67 3,408
0,6 | 26,53 0,9314 601,8 | 4,674| 0,689 155,9 13,89 3,551
0,7 | 31,36 0,9193 600,8 | 4,661} 0,697] 154,2 14,11 3,704
0,8 | 36,34 0 9067 599,8 | 4,650f 0,705 152,5 14,34 3,872
0,9 | 41,46 0,8940 598,8 | 4 640 0,714 150,9 14 59 4,054
1,0 | 46,75 0,8809 597,7 4. ,631] 0,724 149,0 14 85 4,254
1,5 |.76,39 0 8086 591,8 | 4 590 0,791] 139,3 16 43 5,644
2,0 114, ,3 0,7205 584,4 4,554 0,926 ]27,2 18,77 8,455
T=363,15 K .

0,01 0,4008| 0,9992 613,6 | 4,984] 0,662 166,8 11,91.] 2,762
0,02 0,8026] 0,9980 613,5 | 4,936/ 0,662 166,7 11,92 2,771
0,03 1,205 | 0,9970 613,5 | 4,908| 0,663 166,3 11,94 2,780
0,04 1 608 0,9962 613,4 | 4,888 0,663 166,4 11,95 2,788
0,05 2, L0121 0,9952 613,3 | 4,873| 0,664| 166,4 11,96 2,797
0,1 4,045 | 0,9900 612,9 | 4,825/ 0,666] 165,6 12,03 2,843
0,2 8 177 | 0,9795 612,1 4,775 0,671f 164,3 12,18 2,939
0,3 12,39 0,9697 611,3 | 4,746 0,676] 162,9 12,33 3,038
0,4 16,70 0;9592 610,4 | 4,724] 0,681} 161,6 12,49 3,145
0,5 21,11 0,9485 609,6 | 4,707 0,687 160,2 12,65 3,259
0,6 25,62 0,9378 608,7 | 4,693| 0,693 158,7 12,82 3,380
0,7 30,25 0,9267 607,38 | 4,681 0,700 157,2 ]2,99 3,511
0,8 34,99 0,9156 606,9 | 4,670 O 707} 155,7 13,18 3,651
0,9 39,87 0,9040 605,9 | 4,660 0,715 154,2 13,37 3,803
1,0 44,88 0,8923 605,0 | 4,651| 0,723] 152,6 13,57 3,966
1,5 72,43 0,8294 599,7 | 4,612] 0,777 144,1 14,74 5, 1037
2,0 105,9 0,7563 593,3 | 4,579] 0,868 134,0 16,32 6,886
2,5 | 150,9 0,6535 585,0 | 4,545| 1,073 121,2 18,68 | 11,09

—
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ITpodorscenue Taba. 33

p o z h s . Cp w M «-10°
T=373,15 K
0,01 0,3902| 0,9988 620,3 | 5,002 0,669 169,0 11,14 2,688
0,02 0,7806 0 9985 620,2 | 4,955 0,670 168,9 11,15 2,695
0,03 1,172 0 9976 620,1 4,926| 0,670] 168,7 11,16 2,702
0,04 1,564 0,9968 620,1. | 4,907 0,671 168,9 11,17 2,712
0,05 1,958 | 0,9953 620,0 | 4,891} 0,671} 168,5 11,18 2,719
0,1 3 a33 0 9910 619, 6 4,843| 0,673] 167,9 11,24 2,760
0,2 7. ,943 0,98]4 618,8 | 4,794] 0,678 166,7 11,36 2,844
0,3 12 0"5 0,9723 618,1 4,764| 0,682] 165,4 11,48 2,932
0,4 ]6,19 0,9629 617,3 | 4,743| 0,687 164,1 11,61 3,026
0,5 | 20,45 0,9529 616,5 | 4,726| 0,692 162,8 | 11,74 3,125
0,6 | 24,79 0,9433 615,6 | 4,712| 0,698} 161,5 11,88 3 230
0,7 | 29,23 0,9333 614,8' | 4,700 0,704] 160,2 12 02 3, 1342
0,8 33 77 0,9232 614,0 | 4,689 0,710{ 158,8 12 16 3 461
0,9 38,42 0,9130.| 613,1 4,679 0,716 157,4 12 31 3 588
1,0 43,18 0,9026 612,2 | 4,670 0,723 156,0 12,47 3,723
1,5 69,06 0, 8465 607 4 | 4,633] 0,767| 148,4 13,37 4,578
2,0 99,40 0,7842 601,8 | 4,602 0,835 139,7 14,48 5,901
2,5 137,2 0,7102 595,1 4,572| 0,956 129,5 15,96 8,294
3,0 | 190,1 0,6151 585,9 4,539 1,285 116,5 18,12 14 ,27
T=383,15 K
0,01 0,3799] 0,9991 627,0 | 5,020} 0,677 171,1 10,44 2,617
0,02 0,7605( 0,9982 | 626,9 | 4,972 0,677 171,0 10,45 2,624
0,03 1,142 | 0,9971 626,9 | 4,944| 0,678} 170,9 10,46 2,632
0,04 1,523 | 0,9969 626 8 | 4,924 0,678 170,8 10,47 2 637
0,05 1,906 | 0,9958 626,7 4,909| 0,678 170,7 10,47 2 ,645 .
0,1 3,827 | 0,9918 | 626,4 | 4,861 0,680 170,1 10,52 2 681
0,2 7,722 1 0,9831 625,6 | 4,819 0,684] 169,0 10,62 2,757
0,3 11,68 0,9749 | 624,9 | 4,789 0,688} 167,8 10,72 2,834
0.4 15,72 0 9658 | 624,2 | 4,761} 0,693 166,6 10,82 2,918
0,5 19,83 0,9571 623 4 | 4,745) 0,699 165,5 10,93 3,005
0,6 24,02 0,9481 622,6 | 4,731} 0,702 164,2 11,04 3,096
0,7 28,29 0,9392 | 621 9 4,719| 0,708} 163,0 11,15 | 3,192
0,8 32,65 0,9301 62],1 4,708| 0,713| 161,8 11,27 3,294
0,9 37,11 0,9?05 620,3 | 4,698 0,719] 160,5 11,39 3,403
1.0 41,65 0,9114 | 619,4 | 4,690| 0,725] 159,2 11,51 3,517
1,5 66,09 0,8614 | 615,0 | 4,653| 0,762 152,4 12,20 4,‘213
2,0 94,07 0,8070 | 610,1 4,624 0,814] 144,8 13,02 5,212
2,5 127,3 0,7454 604,3 | 4,597| 0,897] 136,3 14,03 6,790
3,0 | 169,2 0,6729 | 597,3 | 4,569 1,048 126,4 15,30 9,692
.5 1229,7 0,5784 | 587,5 | 4,5371 1,434 114,0 16,97 17,20
3 .
T=393,15 K
0,01 0,3702] 0,9992 633,8 | 5,038| 0,684 173,3 9,80 2,550
0,02 0,7407| 0,9988 633,7 | 4,990] 0,684 173,2 9,81 2,555
0,03 1,1123 0,9977 633,7 | 4,92 0,684 173,1 9,82 2,563
0,04 1,484 | 0,9970 633,6 | 4,942 0,685 173 0 9,82 2,569
O 05 1,857 | 0,9960 633,5 | 4,927] 0,685 172,8 9,83 2,575
0—2886 129




IIpodoaxcenue Taba. 33

p ) z h s °p w n a-10%
0,1 3,727 | 0,9925 633,2 | 4,878{ 0,687 172,3 9,87 2,607
0,2 7,515 | 0,9845 632,5 | 4,829 0,691 171,3 9,95 2,675
0,3 11,36 0,9769 631,8 | 4,800f{ 0,695 170,2 10,04 2,744
0,4 15,27 0,9690 631,1 4,779 0,699 169,1 10,12 2,817
0,5 19,25 0,9603 630,4 | 4,763| 0,703| 168,0 10,21 2,896
0,6 23,30 0,9526 629,7 | 4,749| 0,707| 166,9 10,30 2,975
0.7 27,42 0,9444 629,0 | 4,737| 0,712 165,7 10,39 3,059
0,8 31,62 0,9360 628,2 | 4,726| 0,716 164,6 10,48 3,148
0,9 35,89 0,9276 627,5 | 4,717 0,722 163,4 10,58 3,240
1,0 40,24 0,9192 626,7 | 4,708| 0,727] 162,2 10,68 3,337
1,5 63,45 0,8745 622,6 | 4,673| 0,758| 156,1 11,21 3,910
2,0 89,53 0,8264 618,1 4,645| 0,801 149,4 11,83 4,700
2,5 119,5 0,7739 613,1 4,619} 0,862] 142,1 12,54 5,827
3,0 155, 4 0,7141 607,2 | 4,595} 0,957] 133,2 13,38 7,604
3,5 | 200,8 0,6448 600, 1 4,570] 1,129] 124,7 14,35 10,82
4,0 265,7 0,5568 590, 4 4,540| 1,539 113,9 15,35 18,51
4,5 | 396,7 10,4196 573,2 | 4,492| 3,636] 101,2 15,05 | 57,75
5.0 | 714,3 0,2589 543,3 | 4,414] 3,346| 119,4 6,92 | 44,60
5,5 802,4 0,2535 536,8 | 4,395 2,013} 156,0 4,03 19,11
6,0 | 846,7 0,2621 533,6 4,386| 1,702 181,8 2,96 13,40
6,5 | 877,8 0,2739 531,5 4,379 1,560 201,7 2,38 10,83
7,0 | 902,2 0,2870 529,8 | 4,373| 1,476 217,6 2,01 9,344

T=403,15 K

,01 0,3610 0,9993 640,7 | 5,055 0,691] 175,4 9,22 2,486

,02 0,7225| 0,9985 640,6 | 5,007| 0,691] 175,3 9,23 2,492

,03 1,084 | 0,9984 640,6 | 4,979 0,691 175,2 9,23 2,498

,04 1,447 | 0,9972 640,5 | 4,959 0,692| 175,1 9,24 2,503

,05 1,810 | 0,9965 640,4 | 4,944| 0,692 175,0 9,25 2,509

1 3,634 | 0,9927 640,1 4,896| 0,694 174,5 9,28 2,539

.2 7,319 | 0,9858 639,5 | 4,847 0,697 173,5 9,35 2,599

.3 11,06 0,9785 638,8 | 4,818 0,700{ 172,5 9,42 2,661

4 14,86 0,9710 638,1 4,797 0,704] 171,5 9,49 2,726

9 18,71 0,9640 637,5 | 4,780| 0,708 170,5 9,56 2,794

,6 22,63 0,9565 636,8 | 4,767 0,712 169,4 9,63 2,865

7 26,61 0,9490 636,1 4,755| 0,716 168,4 9,70 2,939

,8 30,66 0,9413 635,4 4,744| 0,720 167,3 9,78 3,016

.9 34,77 0,9337 634,7 | 4,735 0,725 166,3 9,86 3,097

0 38,96 0,9259 634,0 4,7271 0,729] 165,2 9,94 3,181

.5 61,09 0,8858 630,2 | 4,692| 0,757 159,6 10,36 3,668
,0 85,59 0,-8430 626,1 4,665 0,792 153,6 10,82 4,301

) 113,2 0,7967 621,6 | 4,641 0,839] 147,2 11,35 5,153

,0 145,0 0,7464 616,5 | 4,619} 0,906/ 140,3 11,94 6,369
) 182,8 0,6907 610,7 | 4,596| 1,009] 132,8 12,57 8,230

0 230, 4 0,6263 603,7 | 4,575| 1,184 1247 13,20 11,41

.9 295,4 0,5495 594,7 | 4,546) 1,539 116,0 13,60 17,82

,0 398, 4 0,4527 581,9 | 4,511] 2,414[ 108,3 12,93 | 33,31
.5 ] 568,8 0,3488 564,5 | 4,465| 3,403 109,9 9,59 | 48,54

,0 702,25 0,3082 553,4 | 4,435{ 2,377| 133,3 5,87 26,77

.5 1768,3 0,3051 548,3 | 4,421] 1,855 158,9 4,04 16,75

,0 | 810,1 0,3117 545,2 | 4,412| 1,632 180,0 3,09 12,62

9 841,0 0,3217 543,1 4,405| 1,511 197,2 2,52 10,42

.0 ]865,8 0,3333 541,4 | 4,399 1,435 211,5 2,14 9,063

.5 | 886,9 0,3457 540,0 | 4,394] 1,383 223,0 1,86 8,135

L0 1905,4 0,3586 538,8 | 4,390 1,345 233,2 1,65 7,466
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ITpodoscenue Tabar. 33

P 0 z h s C» w m - 103
T=413,15 K
0,01 0,35221 0,9994 647,6 5,0721 0,697( 177,4 8,69 2,425
0,02 0,7047| 0,9990 647,6 5,024 0,697 177.4 8,69 2,430
0,03 1,0581] 0,9981 647,5 4,996 0,698, 177,3 8,70 2,436
0704 1,412 | 0,9972 647,4 4,976( 0,698 177,2 8,71 2,441
0,05 1,766 | 0,9966 647,4 4,961| 0,698 177,1 8,71 2,446
0,1 3,544 | 0,9933 647,1 4,913| 0,700 176,6 8,74 2,473
0,2 7,133 { 0,9870 646,5 4,864 0,703 175,7 8,80 2,527
0,3 10,77 0,9805 645,8 4,835] 0,706| 174,8 8,85 2,583
0,4 14,46 0,9738 645,2 4,814/ 0,710 173,8 8,91 2,641
0,5 18,20 0,9671 644,6 4,798 0,713f 172,9 8,97 2,701
0,6 22,00 0,9599 643,9 4,784 0,717} 171,9 9,03 2,765
0,7 25,85 0,9532 643,3 4,772| 0,720] 171,0 9,09 2,830
0,8 29,76 0,9462 642,6 4,762 0,724 170 0 9,15 2,898
0,9 33,74 0,9390 642,0 4,753| 0,728 169,0 9,21 2,969
1,0 37,76 0,9321 641,3 4,744( 0,732 168 0 9,28 3,041
1,5 58,96 0,8955 637,8 4,710 0,756] 162,9 9,62 3,458
20 82,12 0,8573 634,0 4,684| 0,786 157,5 9,98 3,978
2,5 107,8 0,8164 629,9 4,661] 0,824] 151,8 10,37 4,650
3,01 136,6 0,7731 625,4 4,640] 0,874 ]45 8 10,79 5,539
3,5 169,8 0, 7256 620,4 4,620{ 0,944 ]39,5 11,23 6,778
4.0 208,8 0,6743 614,7 4,600] 1,047] 132,9 11,64 8,582
4,51 256,7 0,6171 608,1 4,579] 1,208 126,1 11,96 11,39
5,0 318,2 0,5531 600,1 4,555( 1,476] 119,7 11,96 16 02
5,5 1 401,1 0,4827 590,3 4,528| 1,912 115,2 11,23 23,28
6,0 ! 508,9 0,4150 579,2 4,498 2,358 116,2 9,43 29 80
6,51 616,4 0,3711 569,4 4,473| 2,288 127,4 7,03 26,42
7,0} 693,0 0,3556 563,0 4,455 1,938] 146,2 5,09 18,96
7,5| 744,6 0,3546 559,0 4,4441 1,694 165 3 3,87 14,24
8,0 | 781,9 0,3602 556, 2 4,436| 1,546] 182,3 3,10 11,50
8,5 1| 811,4 0,3688 554,1 4,429] 1,452 196,8 2,59 9,790
9,0 | 835,8 0,3791 552,4 4,423| 1,387 209,3 2,22 8,634
9,51 856,9 0,3902 551,0 4,419] 1,340] 219,8 1,94 7,804
10,0 | 875,6 0,4020 549,8 4,414} 1,3041 228,7 1,72 7,181
T=423,15 K

0,01 0,3439] 0,9994 | 654,6 5,089| 0,703{ 179,5 8,20 2,368
0,02 0,6882| 0,9988 654,6 5,041 0,704} 179,4 8,21 2,372
0,03 1,033 | 0,9981 654,5 |-5,013| 0,704 179,3 8,21 2,377
0,04 1,378 | 0,9977 654, 4 4,993| 0,704 179,2 8,22 2,382
0,05 1,724 | 0,9968 654,4 4,978 0,705 179,2 8,22 2,387
0,1 3,458 | 0,9939 654,1 4,929 0,706] 178,7 8,25 2 L411
0,2 6,959 | 0,9878 653,5 | 4,8811°0,709] 177,9 8,29 2,460
0,3 10,50 0,9818 652,9 4,852 0,712] 177,0 8,34 2,510
0,4 14 ,09 0,9757 652,3 4,8311 0,715} 176,1 8,39 2,563
0,5 17,73 0,9692 651,7 4,815 0,718, 175,2 8,44 2 ,617
0,6 21,4] 0,9632 651,1 4,801 0,721} 174,4 8,49 2 ,673
0,7 25,14 0,9570 650,5 4,790 0,725 173,5 8,54 2 ,730
0,8 28,93 0,9504 649,9 4,779 0,728 172,6 8,59 2, ,791
0,9 32,77 0,9439 649,3 4,770y 0,732} 171,7 8,64 2 853
1,0 36,66 0,9375 648,6 4,762 0,736{ 170,7 8,69 2 ,917
1,5 57,01 0 9043 645,3 4,728]| 0,756 166,] 8,96 3,277
2,0 79,03 0, 8698 641,8 4,703] 0,782 161,2 9,25 3,714
9* 131
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Cp w u «-10%

A ]
°
N
B
(2}

103,1 0,8334 | 638,1 | 4,681| 0,813 156,1 9,55 4,254
129,7 0,7950 | 634,0 | 4,661] 0,853 130,8 9,86 4,940
159,4 0,7546 629,7 | 4,642 0,905 145,3 10,17 5,827
193,3 0,7112 | 624,8 | 4,624] 0,974 139,7 10,46 7,014
232,6 0,6649 | 619,4 | 4,606/ 1,069] 134,1 10,68 8,642
279,2 0,6155 613,3 | 4,587] 1,205 128,8 10,76 | 10,91
335,6 0,5633 | 606,4 | 4,567 1,395 124,4 10,54 | 14,03
403,9 0,5106 598,7 | 4,545) 1,638 122,2 9,86 | 17,78
482,6 0,4629 550,5 | 4,523| 1,862 123,7 8,67 | 20,77
562,9 0,4274 582,9 | 4,503] 1,936 130,8 7,15 | 20,78
632, 1 0,4078 576,9 | 4,487 1,837 143,2 5,67 | 17,93
685,9 0,4009 572,4 | 4,474] 1,686/ 158,2 4,50 | 14,65
727,3 0,4017 | 569,1 | 4,465| 1,557] 173,1 3,65 | 12,13
760,5 0,4067 | 566,6 | 4,457| 1,462 186,9 3,04 110,35
787,7 0,4145 | 564,6 | 4,451 1,391 199,0 2,59 9,080
811,2 0,4237 563,0 | 4,446| 1,338] 209,7 2,26 8,147

QUOWRWYINDO UTCTA WD
SUNOoOUIOUNIOUIOUNS O UTO WL

—

T=433,15 K
0,01} 10,3359 0,9996 | 661,7 | 5,105 0,709 181,5 7,76 2,313
0,02 0,6720{ 0,9992 | 661,6 | 5,057| 0,710 181,4 7,76 2,316
0,03 1,009 | 0,9983 | 661,6 | 5,029} 0,710{ 181,4 7,76 2,322
0,04/ 1,346) 0,9977 | 661,5 | 5,010 0,710{ 181,3 7,7 2,326
0,05 1,684 | 0,9969 | 661,5 | 4,994 0,710f 181,2 7,77 2,330
0,1 3,376 | 0,9945 | 661,2 | 4,946/ 0,712 180,8 7.79 2,352
0,2 6,793 | 0,9885 | 660,6 | 4,897} 0,714 180,0 7,83 2,397
0,3| 10,25 | 0,9827 | 660,1 | 4,869 0,717} 179,2 7,87 2,442
0,4 | 13,74 | 0,9774 659,5 | 4,848] 0,720, 178,4 7,91 2,489
0,5] 17,28 | 0,9715 | 658,9 | 4,832 0,723 177,6 7,95 2,538
0,6 2,8 | 0,957 | 658,4 | 4,818 0,726/ 176,1 7,99 2,588
0,71 24,48 | 0,9601 657,8 | 4,807 0,729{ 175,9 8,04 2,640
0,81 28,15 | 0,9542 | 657,2 | 4,797} 0,7321 175,1 8,08 2,693
0,9 31,8 | 0,948 | 656,6 | 4,787 0,736 174,2 8,12 2,748
1,0 35,63 | 0,9423 | 656,0 | 4,779( 0,739 173,4 8,16 2,805
1,6 ] 55,21 0,9122 | 652,9 | 4,746} 0,757 169,1 8,38 3,118
2,0 76,23 | 0,8809 | 649,6 | 4,721| 0,780] 164,6 8,61 3,489
2,5| 98,96 | 0,8482 | 646,2 | 4,700{ 0,806 160,1 8,84 3,936
3,0 | 123,7 0,8142 | 642,5 | 4,681 0,838 155,4 9,07 4,481
3,5 | 150,9 0,7787 | 638,6 | 4,663 0,878/ 150,35 9,30 5,153
4,0 | 181,2 0,7412 | 634,3 | 4,646 0,929 45,7 9,50 6,001
4,51 215,1 0,7024 | 629,7 | 4,630{ 0,994 140,9 9,66 7,074
5,0 | 253,7 0,6617 | 624,7 | 4,613 1,078 136,4 9,74 8,453
5,51 298,0 0,6197 | 619,2 | 4,597| 1,186 132,5 9,66 10,18
6,0 | 348,8 0,5776 | 613,3 | 4,579 1,319 129,8 9,34 12,23
6,5 | 406,2 0,5373 | 607,0 | 4,562 1,465 129,1 8,74 14,31
7,0 ] 468,4 0,5018 | 600,6 | 4,544| 1,594] 131,3 7,86 15,86
7,51 530,8 0,4744 594,6 | 4,528 1,664 136,9 6,82 16,22
8,0 | 588,6 0,4564 | 589,3 | 4,514 1,659 145,9 5,76 15,29
8,5 1638,3 0,4471 585,0 14,502 1,600 157,2 4,81 13,64
9,0 | 679,8 0,444% 581,6 | 4,492 1,5221 169,4 4,03 11,93
9,5 714,3 0,4166 578,8 | 4,484| 1,449 181,4 3,42 10,47
10,0 | 743,4 0,4516 576,6 | 4,478| 1,386 192,7 2,94 9,300
11,0 | 790,8 0,4670 573,1 | 4,467| 1,292) 211,8 2,26 7,651
12,0 | 828,9 0,4861 570,6 | 4,458 1,229 226,1 1,82 6,592
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— bkt

0 z h s Cp 17} n o-108
T=443,15 K
0,01 0,3283] 0,9996 668,8 5,121} 0,715) 183,5 7,34 2,260
0,02 0,6570| 0,9990 668, 8 5,074| 0,716| 183,5 7,35 2,264
0,03 0,981 0,9984 |- 668,7 | 5,046 0,716/ 183,9 7,35 2,268
0,04 1,315 | 0,9982 668,7 5,026] 0,716] 183,3 7,35 2,272
0,05 1,645 | 0,9975 668,6 5,010 0,716 183,2 7,36 2,276
0,1 3,299 | 0,9947 668,3 4,962 0,717 182,9 7,37 2,296
0,2 6,631 | 0,9898 667,8 4,914 0,720 182,1 7,41 2,336
0,3 10,00 0,9845 667,3 4,885 0,723| 181,4 7,44 2,378
0,4 13,41 0,9789 666,7 | 4,864| 0,725 180,6 7,48 2,421
0,5 16,85 0,9738 666,2 | 4,848} 0,728] 179,8 7,51 2,464
0,6 20,33 0,9686 665,6 4,835 0,731 179,1 7,55 2,509
0,7 23,85 0,9632 665, 1 4,823 0,733] 178,3 7,58 2,556
0,8 27,41 0,9578 664,5 4,813 0,736| 177,5 7,62 2,603
0,9 31,02 0,9522 664,0 4,804| 0,739 176,8 7,65 2,652
1,0 31,66 0,9468 663, 4 4,796| 0,742 176,0 7,69 2,703
1,5 53,56 0,9191 660,5 4,763] 0,759 172,0 7,86 2,978
2,0 | 73,69 0,807 657, 4 4,739| 0,778 167,9 8,04 3,298
2,5 95,27 0,8612 654,2 | 4,718] 0,801 163,8 8,23 3,673
3,0 118,5 0,8308 650,8 4,700| 0,828 159,6 8,40 4,116
3,5 | 143,7 0,7993 647,2 | 4,683| 0,860| 155,3 8,57 4,647
4,0 | 171,2 0,7668 643,4 4,667| 0,899 151,0 8,72 5,285
4,51 201,5 0,7329 639,4 | 4,652/ 0,917 146,8 © 8,83 6,058
5,0 | 235,0 0,6983 635,1 4,637 1,005 142,9 8,89 6,992
5,51 272,1 0,6634 630,5 4,622 1,075 134,5 8,85 8,100
6,0 | 313,5 0,6281 625,6 4,607| 1,159 136,9 8,68 9,369
6,5 | 359,1 0,5940 620,4 4,592| 1,252f 135,6 8,33 10,71
7,0 | 408,1 0,5629 615,2 | 4,578 1,347| 136,1 7,81 11,94
7,5 | 459,3 0,5358 610,0 4,663| 1,428| 138,7 7,13 12,81
8,0 | 510,2 0,5146 605,1 4,550] 1,482 143,7 6,36 13,11
8,5 | 558,3 0,4996 600,6 4,538 1,500, 150,9 5,58 12,80
9,0 | 602,0 0,4906 596,7 | 4,527\ 1,486 159,9 4,85 12,04
9,51 640,6 0,4867 593,4 | 4,518] 1,451 169,8 4,20 11,07
0,0 | 674,3 0,4867 590,6 4,510| 1,408 179,9 3,65 10,07
1,0 | 729,7 0,4947 586,2 4,496| 1,321] 192,0 2,82 8,391
2,0 | 773,7 0,5090 583,0 4,486 1,251 214,9 2,25 7,174
3,0 | 810,6 0,5263 580,5 4,478| 1,1971 226,8 1,85 6,313
"T=453,15 K

0,01 0,3211] 0,9994 676,0 5,137 0,721] 185,5 6,96 2,210
0,02 0,6428 0,9985 675,9 5,090{ 0,721 185,5 6,97 2,215
0,03 0,9643] 0,9984 675,9 5,062 0,721} 185,4 6,97 2,218
0,04 1,286 | 0,9983 675,8 5,042 0,722 185,3 6,97 2,224
0,05 1,608 | 0,9979 675,8 5,026) 0,722 185,2 6,98 2,225
0,1 3,224 | 0,9955 675,5 4,978] 0,723| 184,9 6,99 2,242
0,2 6,481 | 0,9204 675,0 4,930| 0,725 184,2 7,02 2,279
0,3 9,766 | 0,9859 674,5 4,901| 0,728 183,5 7,06 2,316
0,4 13,09 0,9807 674,0 4,881} 0,730f 182,8 7.08 2,356
0,5 16,44 0,9761 673,5 4,865| 0,733] 182,1 7,11 2,395
0,6 19,83 0,9711 673,0 4,851} 0,735 181,4 7,13 2,436
0,7 23,26 0,9659 672,4 | 4,840] 0,738 180,6 7.16 2,478
0,8 26,72 0,9609 671,9 4,830] 0,740 179,9 7,19 2,521
0,9 30,21 0,9561 671,4 4,8211 0,743] 179,2 7,22 2,564
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0 z ‘h s °p w n «-10°
33,75 0,9509 670,8 | 4,813] 0,746 178,0 7.25 2,610
52,00 0,9257 668, 1 4,780} 0,761 174,8 7,40 2,853
71,36 0,8995 665, 2 4,756| 0,778 171,1 7,54 3,131
91,94 0,8727 662,2 4,736| 0,798 167,3 7.69 3,450
113,9 0,8453 659,1 1 4,718} 0,821 163,5 7.82 3,821
137,5 0,8169 655,8 4,702/ 0,847 159,7 7,95 4,951
162,9 0,7881 652,3 | 4,687/ 0,878 155,9 8,06 4,752
190,4 0,7585 648,7 | 4,673| 0,915 152,2 8,14 5,336
220,3 0,7284 644,9 | 4,659 0,958 148, 8 8,18 6,017
252,8 0,6983 640,9 4,645/ 1,009 145,7 8,15 6, 794
288, 1 0,6684 636,7 | 4,632 1.066 143,3 8,04 7,658
326,3 0,6393 632,3 | 4,619] 1,131 141,9 7,82 8,571
367, 1 0,6120 627,8 | 4,606 1,197 41,7 7,48 9,459
409,7 0,5875 623,4 4,593] 1,261 143,0 7.02 10,21
453,1 0, 5666 619,0 | 4,581 1,316 146 .0 6,48 10,73
495,8 0,5525 614,9 4,569 1,356 150,7 5,89 10,90
536,8 0,5383 611,1 | 4,559 1,378 157,0 5,29 10,85
574,7 0,5305 607,6 4,549( 1,382 164,4 4,73 10,48
609, 8 0,5265 604,5 | 4,541 1,371 172,7 4,20 9,959
669,5 0,5273 599,5 | 4,526 1,393 189,8 3,34 |. 8,737
718,4 0,5361 595,6 | 4,514| 1,27 205,7 2,70 7,499
759,3 0,5495 592,5 | 4,505/ 1,215 218,7 2,22 6,773
794,7 0,5654 590,1 1 4,496| 1,170 228’3 1,87 6,050

T=463,15 K

0,3149] 0,9994 683,2_1 5,153| 0,726 187,2 6,61 2,163
0,6285{ 0,9992 683,2 | 5,105] 0,727 187,4 6,61 2,165
0,9434] 0,9985 683,1 | 5,078] 0,727 187,4 6,62 2,169
1,2583 0,9982 683,1 5,058{ 0,727, 187,3 6,62 2,172
1,5736| 0,9977 683,0 5,042 0,727 187,2 6,62 2,175
3,155 | 0,9953 682,8 14,994/ 0,728 186.9 6,63 2,192
6,337 | 0,9910 682,3 | 4,946/ 0,730 186.2 6,66 2,226
9,549 | 0,9863 681,8 | 4,917 0,733 185.6 6,68 2,260
12,79 0,9821 681,3 | 4,897 0,735] 184.9 6,71 2,295
16,06 0,9776 680,8 4,881} 0,737] 184,3 6,73 2,331
19,36 0,9732 680,3 | 4,867| 0,740 183.6 6,76 2,368
22,70 0,9683 679,8 | 4,856| 0,742 182.9 6,78 2,406
26,06 0,9639 679,3 4,846{ 0,744 182,3 6,81 2,444
29,46 0,9592 678,8 | 4,837] 0,747] 181.6 6,83 2,484
32,89 0,9547 673,3 | 4,829 0,749 180.2 6,86 2,524
50,58 0,9312 675,7 4,797 0,763] 177,5 6,98 2,741
69,20 | 0,9075 673,0 | 4,773/ 0,779 174.1 7,10 2,984
88,91 0,8829 - 670,2 4,753 0,796 178,7 7,21 3,260
109,8 0,8579 667.2 | 4,736| 0,816 167.9 7,32 3,574
132,0 . | 0,832 664,2 14,720/ 0,838] 1638 7.41 3,929
155,7 0,8067 661,0 | 4,706( 0,864 160 4 7.49 4,335
181,0 0,7807 657,7 | 4,692 0,893 157.1 7.55 4,794
208,2 0, 7541 654,3 4,079 0,927] 154,1 7.58 5,314
237,3 0,7278 650,7 4,667| 0,965 151,4 7,55 5,893
28,5 0,7017 647,0 | 4,655/ 1,007] 1499 7.47 6,522
301,8 0,6763 643,2 | 4,643 1,054] 147.8 7,31 7,184
336,8 0,6526 639,3 | 4,631| 1,103 147.3 7,07 7,833
373, 4 0,6307 635,4 | 4,619 1,152 148.0 6,75 8,426
410,8 0,6115 631,6 | 4,608 1,107] 149.9 6,35 8,905




IIpodoaxenue taba. 33

P ) z h s Cp w nw o-103
8,5 | 448,2 0,5955 627,8 4,398 1,236f 153,2 5,91 9,226
9,0 | 485,0 0,5827 624,3 4,588 1,267] 157,8 5,44 9,371
9,51 52,3 0,5733 621,0 4,578| 1,286] 163,4 4,97 9,342
10,0 | 553,7 0,5671 617,9 4,5701 1,296| 170,0 4,52 9,166
11,0 | 613,9" 0,5626 612,6 4,555 1,289] 184,53 3,73 8,522
12,0 | 665,1 0,5665 608,2 4,542] 1,259] 199,1 3,08 7,730
13,0 | 708,9 0,5758 604,7 | 4,531] 1,221 212,3 2,58 6,977
14,0 | 746,9 0,5886 601,9 4,522] 1,183 223,0 2,19 6,332

T=473,15 K

0,01 0,3075| 0,999 690,5 5,169 0,732 189,4 6,29 2,116

0,02 0,6154/ 0,9989 690,5 5,1211 0,732 189,4 6,29 2,120

0,031 0,9234] 0,9986 690,4 5,093] 0,732 189,3 6,29 2,123

0,04 1,232 | 0,9980 690, 4 5,073 0,732 189,3 6,29 2,126

0,05 1,540 | 0,9979 690,3 5,058 0,732 189,2 6,29 2,128

0,1 3,086 | 0,9960 690, 1 5,010{ 0,733] 188,9 6,30 2,144

0,2 6,200 | 0,9915 689,6 4,961 0,735| 188,3 6,33 2,175

0,3 9,338 | 0,9875 689,2 4,933} 0,738] 187,6 6,35 2,206

0,4 12,50 0,9836 688,7 4,912 0,740 187,0 6,37 2,237

0,5 15,70 0,9789 688,2 4,896 0,742] 186,4 6,39 2,271

0,6 18,92 0,9748 687,8 4,883] 0,744 185,8 6,41 2,304

0,7 22,16 0,9709 687,3 4,872 0,746] 185,2 6,43 2,338

0,8 25,45 0,9662 686,8 4,862 0,748 184,5 6,45 2,373

0,9] 28,75 0,9622 686,3 4,833 0,751] 183,9 6,47 2,409

1,01 32,08 0,9581 685,8 4,845| 0,753] 183,3 6,50 2,445

1,51 49,24 0,9364 683,3 4,813] 0,766] 180,2 6,59 2,639

2,01 67,2 0,9147 680,8 4,790 0,779 177,0 6,69 2,854

2,5 86,13 0,8921 678,1 4,770 0,795 173,9 6,78 3,095

3,0 | 106,0 0,8699 675,4 4,753| 0,812 170,7 6,87 3,362

3,51 127,1 0,8464 672,5 4,738] 0,831 167,6 6,94 3,664

4,0 | 149,3 0,8235 669,6 4,724] 0,853 164,6 7,00 3,997

4,51172,9 0,8000 666,6 4,711 0,877} 161,6 7,04 4,370

5,0 197,9 0,7766 663,4 4,699 0,904] 158,9 7,06 4,781

5,5 | 224,5 0,7530 660, 2 4,687| 0,934 156,5 7,03 5,231

6,0 | 252,6 0,7301 656,9 4,676| 0,967 154,6 6,97 5,712

6,5 282,2 0,7079 653,5 4,665 1,003 153,2 6,85 6,210

7,0 1 313,3 0,6868 650,0 4,654] 1,040 152,7 6,67 6,706

7,51 345,5 0,6672 646,8 4,643 1,078 183,0 6,43 7,172

8,0 | 378,5 0,6497 643,1 4,633] 1,115} 154,4 6,13 7.575

8,5 | 411,7 0,6346 639,7 4,623| 1,148} 156,8 6,78 7,887

9,0 | 444,6 0,6222 636,5 4,614 1,177} 160,3 5,41 8,095

9,51 476,9 0,6123 633,4 4,605 1,200| 164,8 5,03 8,194
10,0 | 507,9 0,6052 630,4 4,597) 1,217) 170,1 4,65 8,190
11,0 | 565,3 0,5981 625,2 4,3582| 1,233 182,3 3,95 7.933
12,0 | 616,2 0,5986 620,7 4,569 1,228 195,4 3,35 7,475
13,0 | 661,0 0,6045 616,9 4,557| 1,210] 208,0 2,86 6,948
14,0 | 700,6 0,6142 613,7 4,547 1,184] 219,0 2,46 6,433
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Ta6auma 35

IlepenocHbie cpoiictBa ¢peona-12 B oanodasHoit obaacTn

n-108 | 2100 | a-108 Pr p | me10s | n108 | a-100 Pr

SO
e —

-0 o8 =1
U - Cno—

SUr—

=g
S U=

T=243,156 K T=343,15 K

J1 ] 14,37) 12,26 4,39 0,762
,o | 14,65| 12,56 0,821 [ 0,789
0 | 15,04 13,03 0,367 | 0,838

T=253,15 K T=353,15 K

0
10,16 | 7,26 | 2,08 0,783 (l)

10,60 | 7,76 | 2,29 0,778 1 0,1 | 14,76] 12,76 4,66 | 0,762
0.5 | 15,04f 13,06| 0,873 | 0,785

1,0 | 15,41 13,46/ 0,398 | 0,829

T=263,15 K 2,0 | 16,69 14,79 0,139 | 1,045

11,05 | 8,26 | 2,50 0,774 T=363,15 K

0.1 | 1517 13,2)| 4,92 |o0.762

T=27315 K 0.5 | 15.43| 13.56| 0.935 | 0.782
1,0 | 1578 13,96 0,430 | 0,817

2.0 | 16.94| 15.13] 0.165 | 0.972

11,46 | 8,75 | 2,72 0,770 ’
T=373,15 K
T=28315 K 15,57113,76 | 5,20 0,762
15,82{14,03 | 0,991 {0,780
16,16|14,43 | 0,462 | 0,810
17,27|15,53 | 0,187 | 0,929
19,61/17,53 | 0,0735 | 1,403

T=383,15 K

11,88 19,26 | 2,94 0,768

W — OO
SO W

T=293,15 K

12,30 | 9,75 3,17 | 0,767
12,65 |10,16 | 0,552 0824 0,1 |1596| 14,26 5,48 | 0,761
0,5 | 16,21| 14,46] 1,043 | 0,784
T=303,15 K 1,0 | 16,52| 14,86 0,492 | 0,806
2,0 | 17,63| 15,93 0,208 | 0,901
3,0 | 19,48 17,66 0,0992 | 1,159

T=393,15 K
16,35] 14,76/ 5,76 0,761
16,59 14,96 1,105 | 0,780
16,90( 15,36 0,525 | 0,800
17,79} 16,33 0,228 | 0.873
19,52] 17,86 0,1204 | 1,046
241 120.9 | 0.0513 | 1,775
49,4 | 34,7 0,0141 | 2,77
59,9 [ 44,2 | 0,0307 | 2,31
67,7 1 46,6 | 0,0352 | 2,14

T=403,15 K
16,74] 15,26| 6,05 0,761
16,97 15,46| 1,167 | 0,777
17.26| 15.86| 0,558 | 0,793
18,12 16,76 0.247 | 0.856

141

12,72 (10,26 | 3,40
13,12 (10,63 | 0,605

T=31315 K

(=)=
2\!

NOUAWO—OO
SO oOoOOoOoOUTI—

13,14 (10,76 | 3,64 0, 735
13,44 |11,06 | 0,655 0,808
T'=323,15 K
13,55 |11,26 | 3,89 0,764
13,86 |11,56 | 0,710 0,801
14,29 112,13 | 0,302 0,874
T=333,15 K 0
13,96 (11,76 | 4,20 0,763 } 0,

1

2

14,25 (12,06 | 0,766 0,794
14,67 [12,56 | 0,33% 0,855

OO U=



IIpodosrenue tabar. 35

41,21 31,9 0,0268 | 3,04
52,5136,7| 0,0274| 2.78
59,81 41,6 | 0,0341 | 2,23 T=453,15 K

65,8 | 44,1 |0,0383 | 2,07

P 70-108 | A-10° a-108 Pr P n-10% | A.10% a-108 Pr
© 3,0 19,63] 18,09 0,1371 0,983
4,0 |22,8]20,4| 0,0743 | 1,324 T=443,15 K
5'8 35,§ 27,2 0,0386 3.13
6, 51, 37, 0,0227 | 3,
7.0 |59.7|41.3] 0.0311 2,32 0,1 |[18,2517,26| 7,30 |0,759
8,0 |67,4|45,2| 0,0360 | 2,14 [ 0.5 | 18,45 17,45 1,423 0,769
9.0 |73,247.21 0,0392| 2,08 1,0 | 18,83 17,76( 0,691 | 0,787
’ ! ’ 2,0 19,45| 18,53| 0,323 | 0,817
3,0 [20,4]19,53 0,1993 | 0,865
T=413,15 K 4,0 122,0120,9] 0,1359 ] 0,950
5,0 25,2 22,6 0,0964 | 1,119
0,1 17,12 15,76 6,35 0,760 6.0 | 21,0254 0,0701 | 1,411
0,5 | 17,35 15,961 1,230 | 0,775 |l 7’0 | 35.6 | 29.3 | 0.0530 | 1,634
1,0 | 17,63} 16,33 0,591 0,790 g0 |429]331| 00443 | 1,918
2,0 | 18,49 17,23| 0,267 0,840 9’0 |499(36.3] 00412 2,04
3,0 |19,79| 18,43 0,1540 | 0,938 10’0 |54.3|395| 00428 | 1.936
4,0 122,4120,3( 0,0932| 1,152 l19°0 |62.7 | 43.7 | 0.0452 | 1,793
5,0 28,5 | 24,1 0,0514 1,744
6,0
7.0
8,0
9,0
0,0

. 3
0 169.6 146,51 004251 1906 4\ |10 6ol 1776 7.62 | 0,750
I— 0.5 |18.84| 17.96| 1,490 | 0 769
423,15 K 1.0 |18'8s 18°26| 0.725 |0.771
0.1 [17,41]16,2( 6.66 | 0,760 20 |19°48| 18°96] 0342 |0 799
0.5 | 1772 16.46| 1°293 | 0.773 |30 | 207 [19°93 0.213 | 0 851
1.0 | 1799 16.76| 0621 | 0790 [ 40 | 221|211 | 0.148 | 0 920
2'0 | 1876/ 17.63] 0.285 | 0'832 [ 50 | 2274|228 | 0'109 |0 044
3'0 |19°98 18'79] 0°1695| 0.907 [ 6.0 | 281|250 0.0814 | 1,199
4.0 [ 22,0]20.5] 01092 | 1,047 | 7.0 [35.1] 281 0.0640 | 1,492
50 | 266]232| 00694 | 1°383 [ 80 |37.2]31:3] 0052 | 1,564
6.0 | 358279 0.0423| 210 [ 90 |426|344] 00465 ]| 1'707
7.0 | 451|331 | 00300 264 |00 |47.9|37.6| 0.0453 | 1.751
8,0 | 53,0382 0,033 | 2.34 (2.0 |57.342/0| 00460 | 1,730
9,0 | 59,7 | 41,0 | 0:0377 | 2/12 |40 | 65,2 | 45,3 | 0,0494 | 1,681
1000 |63.8|439] 0.0404] 1.970
T=43315 K T—463,15 K
0.1 | 17,88 16,76| 6,97 | 0,7600 | 0.1 | 18,80| 18,26 7,950 | 0,757
0.5 |18°00 16796| 1.357 | 0771 0.5 | 19718] 18.46| 1.559 | 0.755
1.0 | 1836 17.26| 0655 | 0.786 | 1.0 | 19.42| 18.76] 0'762 | 0.775
2'0 | 19.06| 18.06| 0.304 | 0.823 |20 {200 19°43] 0360 |0.803
300 20219713 01852 0'881 [ 30 |209]|20.3] 0.227 | 0.838
400 [22°0]207| 0l1238| 0/985 | 4.0 |223]|21.5| 0.1591 | 0.895
5.0 [ 251228 | 000833 | 17186 [ 50 | 24.3| 229 01198 | 0,031
6.0 {309|2.4] 0.0570 | 1,545 |60 | 27.3{ 24.8| 0.0923 | 1.110
7.0 [39°9|308| 00416 | 204 | 7.0 |31.6]27.4] 0.0742| 1,268
80 | 470|353 00363 | 2.21 |80 |36.5[301| 0.061+] I.:30
9'0 | 520|335 00375 | 209 |90 |21.6]330] 0.0545| 1,595
1000 [ 554416 | 00103 1.94¢ 100 |46.2 359 0.0505 | 1.655
1200 | 681 |455| 00451 | 1.838 {120 |54.2+40.5| 0.0481 | 1.687
14.0 16231439 0.0506 | 1,678
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I podoaxenue Taba. 35

4 n-108 | A-10° a-108 Pr p n-108 | A-10% a-108 Pr
T=473,15 K
0,1 19,36] 18,76] 8,29 0,757 | 6,01 26,7 24,8 0,1020 | 1,041
0,5 | 19,54| 18,96 1,628 0,765 7,0 30,21 27,0} 0,083 | 1,161
1,0 | 19,77 19,26| 0,797 0,773 8,0 34,3} 29,2| 0,0694 | 1,310
2,0 |20,3] 19,83 0,379 0,797 9,038,1| 31,8 0,0613 | 1,437
3,0 | 21,2(20,7] 0,241 0,830 | 10,0 | 43,3 | 34,4 0,0%69} 1,530
4,0 22,521,811 0,1713 0,879 || 12,0 [ 50,9 | 39,1 0,0522 | 1,601
5,0 |24,2123,0] 0,129 0,949 || 14,0 | 58,1 | 42,6 | 0,0511 | 1,616

Ir'’TABA 4

TENNOMU3UYECKUE CBOMNCTEA DPEOHA-13

4.1. OB30P OMYBJIMKOBAHHBIX AAHHbLIX O TEPMOAMHAMMYECKHUX
CBOWMCTBAX :

B coBpemeHHBX cnpaBounbix wu3ganuax [0.5, 0.7, 0.20, 0.23,
0.37, 0.39 u nxp.] npuBoAUTCA WHPOPMAIHS O TEPMOAMHAMHUECKUX
cBoiicTBax (peoHa-13 Ha kKpHBOH HachlleHHS H B 00JaCTH nepe-
rperoro mapa. OxHako B mocJeqHHe TOIbl MPOBENEHBH OOLIMPHBIE
IKCIepUMeHTaJbHble HccJeqoBaHusl ¢peoHa-13 kKak B rasoBoii, Tak
H B XHAKOH ¢asax. [ToaTroMy TabJHIB TepMOLHHAMHYECKHX CBOHCTB
MOTYT OHITb PACIIHPEHBl H YTOYHEHBL.

OnbiTHble fAaHHble B ogHO(a3Ho#i oOsacth. M3 taba. 36 u
puc. 35 BHAHO, YTO 3KCIEPHMEHTaJbHBE NaHHblE O p, v, T-3aBHUCH-
MOCTH OXBaTBHIBAIOT CPaBHHTEJbHO LIMPOKYI 06JacThb H3MEHEeHHS
HE3aBHCHMBIX IlepeMeHHbIX ypaBHeHus cocrosuus (v=0,32—1,57;
®=0,0—3,2) u Brmouawor okoao 1000 Touek B HHTepBajle TeMIe-
partypsl ot 98 no 473 K npu agasnenun no 47 MIIa. Kpome Toro,
B pabore . C. Ilukauca c coaBropamu [4.22] omnpeneneHa Cxu-
MaeMocTb (peoHa-13 mpu cBepXBHICOKHX AaBJeHHsAX (mo 800 MIla
" ©=3,28).

PesyabraThl CpPaBHHTENBbHOIO aHajau3a JAaHHHIX Punens [4.51],
Ounbpaiita, Maptuna [4.36] u Muxensca [3.63] coobuiaroTcsi He
TOJILKO B IOCJEAYIOIINX 3KCIepHMeHTaNbHHX paborax [3.55, 4.25,
4.47}, Ho # B oboGuiarowux HccaenoBaHusix [0.46, 0.51]. OrMeyens
OTHOCHTENBHO O60JIbliIMe H CHCTEMAaTHYECKHe OTKJOHEHHS MaHHBIX
[4.51], xoTopble MOryT OBITH OGYCJIOBJIEHB NpUMeCSIMH H HemoCTa-
TOYHO TOYHHIM H3MepenueM naBJjenus (0,3—0,59%).

[Npeo6nanamomas 4acTh ONBITHBIX p, U, T-TaHHBIX TIPH MOBHI-
UIEHHBIX [aBJEHHAX IMOJyYyeHa Nbe30OMETPHYECKHMH MeTOJIaMH Ha
¢peone BHCOKO# uyuctoThl. Tak, B pabGore AmcrepmaMckoii na6o-
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Ta6auna 36

JKCNEePHMEHTa/bHbie HCCIELOBAHHS TEPMOAMHAMHMYECKHX cBoiicTB ¢peona-13
B ofHoda3Hoii ob6aactH

Hame- %
peH- Temne- JHasie- o:
Ton ABTOPH Has patypa, HHe, Daza 5 E H HcTOoYHEK
BeJH- K MIla EER
YHHA P JOoe
1941 |Puaean o 194-333|0,1—1,7 r 66 4 51]
1952 |Oa6paiit, MapThH o | 215—403] 0,3—14 r 87 4 36
1956 |Baujepkoi, ¢y | 300 0,1 r 1 463
JeBpus
1966 |Muxenanc, Bacce- 0 273—-493| 1,5—47 r 280 [3 63]
Haap YouJkepc,
[lpuuc, Kanynaepr
1968 |Xaiisp, Maxksyn By | 313—403] 0,1 r 4 [3 49
1970 |Cartrep, Koya By | 323—405| mo 1,0 r 3 4 60
1971 |XeiiBopt, CaTreH By | 2983928 0,1 r 3 442
1973 [CemenoBa, Llum- 0 323 —-473{ 200—800| r 48 4 22]
mepman, Hukauc
1974 |Eropos, 6r | 300—303 u A r 3 [49]
JlaBpeHueHKO
1974 [Tpysnes, lllymckas| ¢» | 300—453] 0,3—2,0 48 [210, 38F
1974 |KyGora, TaHaka, [ 208348/ 0,1—3,0 r 64 [3.55]
MakuTa
1975 |Oryun, Taummmra, | @ | 282372 1,6—10 | r, % | 204 [4.47]
BaranaGe .
1976 |Pacckasos, Ilet- 0 9243—473| 0,5—17 r 139 [4.18, 4.25]
0B, YIIMaHKUH [ 238—363| 0,8—27 | %, r | 100
1976 |Pacckasos, 8r | 923 _373103—7,0 | r |123 [ [4.20, 424}
Yrenkon
1979 |Tennep, INopuuan- 0 989296/ 5—50 X 68 [4.6, 4.35]
cKkui, CBeTIHYHBIH,
DIbKHUH
1980 |Ilerpos, Paccka- o |273—423 | 1,6—20 r 37 [4.17]
308, CaHbKOB

patopuu [3.63] H3MepeHHs BHINOJHEHH 1O METOAY Mbe3oMeTpa Ie-
peMeHHoro o0beMa Ha o6pasue ¢ MaccoBOi goJed ¢peoHa-13
99,95 %. IlorpemHocTb ONMBITHBIX 3HAYEHWi p, v BO Bcell 06JacTH
usmepenuit (273—423 K; 1,6—47 MIla) aBtopn [3.63] ouenuBamoT
B 0,05 %. OngHako, cyast mo pesyJbTaTaM MOCJELYIOUIHX IKCIIepH-
MeHTaJbHBIX HccaenoBaHulf {3.55, 4.18, 4.47], s1a ouenka crnpasen-
JuBa AJs 06JaCTH, YAaJE€HHOH OT KPHBOH HAaCHILUEHHS.

B paGore Oryuu c coaBropamu [4.47] oco6oe BHUMaHUEe ynessi-
JOCh Kak pas 00JacTH, NpUMbIKalOLedl K KPUBO# HachilieHHst. Onbl-
Thl MPOBeJeHbl Ha YCTaHOBKe, peaJsiM3yiollell MeToJ Ibe3oMeTpa
MOCTOSTHHOTO 00BbeMa ¢ Ge3bansacTHBIM  CepHIeCKHM Ibe3oMerT-
poM. MaccoBasi noas ¢peoHa-13 B uccaenyemMom obpaslie COCTaBH-
aa 99,93 %. laBjeHHe H3MEpSIIH MOPIIHEBLIM MaHOMETPOM, KaJlH-
OpOBaHHBIM MO [aBJEHHIO HACBILEHHOTO MNapa YHCTOll [ABYOKHCH
yriepona npu 0°C. [IudpMaHOMeTp MeMOPAHHOTO THMA HMeJ YyBCT-
ButeabHocth 0,4 x[la, a mosHasi MOrpelIHOCTb ONpeNeNeHUs Pon
ouenuBaercas B 0,015—0,03 % (66/blIee 3HaAUeHHe OTHOCHTCH K
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Ha¥MeHbIIEMY NaBJIeHHIO). BeposiTHas HETOYHOCTb H3MEpPEHHS TEM-
nepaTypH ¢ NOMOILIbI0 06PaslOBOro NMJIATHHOBOTO TEpMOMETpa CO-
nporusJenuss He npeBnmana 0,015 K. IlorpemHocts onpeneneHus
v aBTOpH ouenusaior B (0,01—0,18) %. HM3amepenns p, v, T-3aBucu-
MOCTH NpoBeZeHH Ha 15 u3oxopax B uHTepBale o=0,17—1,79,

pefe®
1500
(S !
ULy .
1069 i 3
e e /.\///
4 st
E3-3 ]
"igg_ 4 K & )ﬁ( ¢ )
copl— tod ™ J | w 14
v Ti-o {ihgf
N -7 / i
| Eghel
Py %ﬂé it
/) I L ey e e '
100 2i4 S8 460 K

Puc. 35. O6GnacTd SKCNEPHMEHTAJbHOIO HCCeOBaHUS TepMHu-
YyeCcKHX CBOHACTB ¢peona-13:

1 — Qa6pafit, Maptun [4.36); 2 — Muxeabc u Ap. [3.63]; 3 — Cemeno-

Ba, Llummepman, Lluknuc [4.22]; 4 — Ky6ora u ap. [3.55]; 5§ — Oryun

" ap. [4.47]; 6 — Pacckasos, ITerpoB, Ymmalixun [4.17, 4.25]; 7 — Dan-

KHH H Ap. [4.6]

7=0,90—1,23. Pesyabrarhl COrJacylOTCsi C ONBITHHIMH JaHHBIMH
Amcrepanamckoit na6oparopuu [3.63] B npenenax 0,25 %, 3a uckJo-
yeHHeM 006JacTd BOJH3H KPHUBOH HACHIUEHHA, Tle pPacXoxKAeHHe
6oJblie.

Ipyras rpynma sIOHCKHX HccaeposaTteseft [3.55] u3mepuia
cKMMaeMoCTb (¢peona-13 B rasoBoit ¢aze meronoM bBapnerra. Ux
onbiTHbE AaHHHe Ha u3orepMax 313, 323 u 348 K (pon<<3 MIla)
xopouio coraacyiorcs ¢ ganusiMu [3.63], onnako npu 298 K pasau-
yye MO 3HAUYEHHIO 2 gocturaer 4 %. .

B paGorax M3U [4.18, 4.25] nas H3yuyeHHs TepMHYECKHX
cBO#HcTB (peoHa-13 B rasoBoil H XKHAKOH (asax B HHTepBaJje
(238—473) K nmpu p<C27 MIla npumeHeHbl [ABe IKCIEPHMEHTAJb-
Hble YCTaHOBKH. B ofHO#l ycTaHOBKe peaJli30BaH HOBHIH BapHaHT
Metona DapHETTa, M OHa MCNOJb30BaHa AJS ONpeJeseHHs CKHUMa-
eMOCTH rasoBoft ¢asel, B apyroit — meron 6e36a1JacTHOTO Nbe30-
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MeTpa ToOCTOsIHHOrO o6bema. [IpH HcclenoBaHHUM NJOTHOCTH B
KUAKOH (pase NMPHMEHSJH DasJesUTeJbHYIO CHCTeMy MeMOpaHHOro
THIIa YYBCTBHTEJNbHOCTbIO 25 MM BOJ.CT., @ TIPH M3YYEHHH CXKHUMae-
MOCTH ras3oBofl ()a3bl— PTYTHBIA HYJb-MPHOOP YYBCTBHTENbHOCTHIO
2 MM BOA.CT. JlaBnenne H3Mepsiiu Ipy30MOPUIHEBBIMH MaHOMeETpa-
mu MII-6, MIT-60 u MII-600 kaacca 0,05, a TeMneparypy — o6pas-
IOBbIMH IJIATHHOBLIMH T€PMOMETPaMH CONMPOTHBJIEHHSI B KOMILIEKTe
¢ morteHuuomerpoM P-348 xaacca 0,002 u o6pa3moBoft KaTyMIKOR
conportuB/eHus. s onpeneseHHsi KOJMYECTBA BelleCTBA B IIbE30-
MeTpe MPHMEHSJIH OTAeJsIOlHecs eMKOCTH, KOTOphbleé B3BEeIHBaJH
no meroay . M. MenneneeBa 10 u mocje BBIMOpaXKHBaHHs Belle-
CTBa Ha aHajauTHYeckKux Becax BJIA — 200 M uyyBCTBHTENBHOCTbHIO
0,1 mr. Macca BemiectBa coctaBisna 4—50 T U MOTPeIIHOCTL ee
onpenejenuss He npesbimata 0,01 %. MakcuMasnbHasi NOrPeUIHOCThb
Qox C yueToM OmIMGOK OTHeceHHs oueHuBaercst B 0,129, nas ra-
30Boii (pa3bl (3a HCKJIOYEHHeM KpuTHueckoil obiaactu) # B 0,07 %
IJs MJOTHOTO rasa M XKHAKOCTH. B paccmarpuBaeMblx paborax
HccjenoBanu obpasel ¢ MaccoBoit pojeil ¢peona-13 99,85 %. Has
BHISIBJIEHHS BO3MOXKHBIX CHCTEMATHUECKHX MOrpelHocTell o6aacTH
HCCNeOBAHHS Ha DA3/IHUHBIX YCTAHOBKAX MepPeKphiThbl. ¥YCTaHOBJIe-
HO, YTO PAaCXOKAEHHS 3HAUEHHH @ HAXOASTCS B Npejesax IOrperl-
HOCTH 9KCNePHMEHTOB.

IO. T. Dabkun ¢ coaBropamu [4.6, 4.35] wH3MepHIH MJIOTHOCTb
XKHAKOro ¢peoHa-13 B uHTepBase 98—296 K npu nasieHun
5—50 MIIa MeTOZOM rHAPOCTATHYECKOrO B3BEUIMBAHUS Ha 3KCIEPH-
MeHTaJbHOH YCTaHOBKe, Mogo6Hoil mpuMeHsBiueiics B T'MAIL. As-
TOPHl cOOOWIAIOT, YTO Maccosas noas ¢peoHa-13 B ucciegyemom
obpasne cocraBiasaa 99,94 %, a norpemrHoCTh MOJYYEHHBIX OIHIT-
HbiX naHHbiXx He npesBuinaer 0,1 %. Ilo Hamemy muenuro, neficTBH-
TeJbHasi OomHO6Ka O6oJbllle, TAK KaK B pacyeTHOH ¢(opmyne y4TeHH
He BCe XapaKTepHbe NONMPAaBKH MeToNa. ,

B pabore E. K. IlerpoBa ¢ coaBropamu [4.17] ocHoBHO# 3aza-
yeif GBIIO HCCJIENOBAHHE TEPMHYECKHX CBOHCTB Ta3oBBIX cMeceil
¢peonos-13 u 23. Ho uamepenus, BenonHeHHble MeTonoM Dapuert-
Ta, NPOBEAEHH B INOJHOM KOHIEHTPAaIHOHHOM HHTepBaje U AJs
yHCcTOTO (peoHa-13 nosyyeHb HOBble ONBITHBIE HAaHHBIE O CXKHMae-
MoctH B uHTepBane T = (273—423) K u p<<20 MIla. Pesyabrath
H3MEpeHHi AOCTATOYHO XOPOLIO COrJacyloTCs ¢ HAHHBIMH, NMOJyYeH-
HbiMH panee B MOU [4.18, 4.25].

Ha puc. 36 mnpeacraBleHb HMeIONIHeCs 3SKCIEPHMEHTaJbHbIe
JaHHble O BTOPOM H TpeTbeM BHpHAJbHHIX Ko3dduuneHrax ¢pe-
oHa-13. TaMm e npHBeLEHHl pe3yJbTaThl HALINX PacyeToB IO PEKO-
MeHIyeMOMY YpaBHEHHIO cOCTOsiHHs (cM. pasa. 4.2) H ABYM 006006-
IIEHHBIM ypaBHeHusM Bi(t), mpeanoxeHHbM B [4.15, 4.59].

Heo6xonumele aasi pacuera B; mno 06061ieHHBIM YpaBHEHHUAM
(1.1) u (1.2) 3navenuss By*P u 1y OBbLIH OLEHEHH IO KOPPENAUHAM

(1.4) u (1.5) c napamerpamu, yka3zanueiMu B Taba. 2. M3 puc. 35
BHIHO, YTO pacyeTHble 3aBHcuMoOcTH Bi(T) BmoaHe ynOBJIETBODPH-
TEJIbHO COTJIACYIOTCS MEXAY CO6O0# H CO 3HAYHTEJNbHOH YacThIO IKC-
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Puc. 36. Bropoii 1 Tperuii BupHaJabHble K09ddunreHTH dpeona-13;

onmnue RaHHble: I — Muxeaoca H z)z? [3.63]; 2 — Xafispa, MakByna
[3.49]; 8 — Catrepa, Koyana [4.60]; 4 — XefiBopra, Cartena [4.42]; 5§ — Ky-
Gotel H Ap. [3.55]; 6 — YmMahKkaga [4.25]; 7 — YTenkoBa [4.24]; pacuer-
Hble JaHHble: 8 — 0 ypaBHeHuio (1.1); 9—no ypaBHeHHIO (1. 2), 10 — no
PEKOMEHyeMOMY YPaBHEHHIO COCTOSIHHS
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Puc. 37. U3o6apuas TennoeMKocT: rasoobpasHoro tpeona-13
IPH HH3KHX AaBJIEHHSAX:

onbiTHBIE JAaHHHe: [ — Banpaepkosi, JeBpHsa [4.63]; 2—I‘pys,uena.
Hiymckoh [3.8]; pacuernne AanEbe: 3 — [0.20, 2.44]; 4 — [0.42]
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TIEPUMEHTAJIBHBIX NaHHBIX. K306apuyio TemnoeMkocTh rasoo6pas-
Horo dpeona-13 usmepsnu B murepsase (300—453) K NpH Jgasile-
HuH 1o 2 MIla (cm. taba. 36). B. A. I'pysaes, A. U. Hlymckas
[2.10, 3.8], BHIMOMIHMBIIHE H3MepeHHs Cp C MOMOLIbIO KaMHJJISPHOTO
KajopuMeTpa Ha 00pasue (peoHa BHICOKOH YHCTOTHI, OLEHHBAIOT
NOrPEHOCTL OMBITHBHIX AaHHBX B (0,4—0,7) % u npusoasr tabau-
Ly CrlakKeHHBIX BEJHYHH, B TOM YHCJIe H 3KCTPANOJHPOBAHHBIE Ha
HyJeBoe NaBJlIeHHe 3HaueHus cp’. WX nanmmle 0 cp® mpumepHo Ha

Oy, kAx/[(xe-1MNa) 2
40
o -1
A -7 ‘] 40°C
q4 | ,»'
—s |
30 Puc. 38. HzorepMuueckuit
Jpoccenb-3ddexT rasoob-
pasnoro ¢peona-13 npu

20 TMOBHIUEHHBIX JaBJIEHHSX:
OnwTHbIE naHHble: 1 — Pac-
, CcKasoBa, YTeHkoBa [4.20];
0 2—[49]; pacuerHnle nmaH-
% Hple: 3 — N0 YpPaBHEHHIO CO-
20 5 CTOSIHHS
Oop / 50
(o] )
(o &
08 ' . &
10 -
4

v 10,14

?\

25 50 p, Mia.

0,7 % nuxe paccunraHHbix Bapo [0.42] u, kak BuaHo u3 puc. 37,
3aHUMAIOT IPOMEXKYTOYHOE MOJIOXKEHHEe MeXJY BBIYHCJIEHHBIMH IO
cnekTpaM B npubumxkenun k moxean JKPTO [0.29, 0.43, 0.45, 2.44]
U C NONpPaBKOil Ha aHrapMOHHYHOCTh Kosebanuii [0.42].
JIuTepaTypHble JaHHBIE O TENJOEMKOCTH, SHTAJbIIHH H SHTPOIHH
B HJeaJsibHO ra30BOM COCTOSIHUH CpaBHeHH B Tabua. 37.
Hsorepmuueckuit apoccenb — 3p¢dexT u3Mepsan B ABYX pabo-
tax (cM. ta6a. 36). I. C. Pacckasos, B. ®@. Yrenkos [4.20, 4.24]
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Puc. 39. OTk/oHeHHe 3HAUeHHI AaBJIeHHs! HAachlLEHHOro mapa ¢peo-
Ha-13 oT NPHHATHX B HacToslleHd paGoTe:

onbiTHele faHHbe: [ — Pybda, Kafima [4.54]; 2 — TopuroHa m ap. [4.62); 3 —

Pagens [4.51]; 4 — OaGpafita, MapraHa [4.36]; 5 — Illteftna, Ilpiocra [4.58];

6 —Oryud B ap. [4.47); 7 — Ymmaiikuna [4.18, 4.25]; 8 — Moaaepyna, &pe-

meHcaynma [4.46]; 9 — Ipiocra, IllTefina [4.49]; pacuerBHe maHHbe: 10 — mo
ypaBBenHO (0.19); 11— [4.47]

BHITOJIHU/IY NMOJPOOHEIe H3MepeHUss Or B rasoBoil ¢aze MeToAOM
NPOTOYHOTO KOMIIEHCAI[HOHHOIO KaJOPDHMeTpa C BEHTHJbHBIM
JApocceNbHEIM yCTpOHCTBOM. B omelTax ucmosb3oBaan obpasen ¢
maccoBoit poneit ¢peona-13 99,85 %, Baaru—0,00045 %, Bo3Ay-
xa—0,07 %, ¢peona-14—0,089%. Ilo omeHke aBTOPOB MOrpem-
HOCTb ONBITHHIX JaHHHIX cocraBiser 0,6 % (6e3 ydera omubOK OT-
HeceHus). OpxHako Ha NHKax &r H BOJH3M KPHBOH HAaCHIIEHHA
OWIMOKH OTHECEHHS] CTAHOBATCS GOJBIIHMH, MO3TOMY PacXOXKIEHHS
MeXAy ONMBITHBIMH H PacCUHTAHHBIMU N0 p, v, T-AaHHEIM 3Hade-
HUAMH &7 MoryT pocturath 6 % u Gosee. M3 puc. 38 BHEHO, YTO
IIPH HH3KOM TeMIeparype pacyeTHble H30T€PMbl 87 pacCHOJOXKEHH
BHILIE OMBITHHIX. MakchHMaJnbHOoe pacxoxienne (xo 10 %) naGuio-
" paercst npu 223,15 K. AHasnoruunsle pe3yJbTaTh MOJYYalOTCS TaK-
e IpH CPAaBHEHHH H3MepEHHHIX 3HaueHHH Or ¢ HalNEeHHBIMH O
rtabaunam {0.20].

B cBomnyio Ta6a. 36 He BkJioueHa HHGbopMmanus o6 akycTuye-
ckux HccaenoBanusx B. A. Penkosy6oBa u I'. M. ®upcoBa, Tak
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Kak H3MepeHHbHle B 3THX paborax,Ha usorepmax 202—523 K 3na-
YEeHHUSI CKOPOCTH 3BYKa OTHOCSTCS K AMCHEPCHOHHO# o6JjacTtH [4.26].

OnpiTHHIE NaHHbIE HA JIMHUK paBHOBecus ¢a3. TepMmoxuHaMmuue-
CKHe CBOMCTBA Ha JIMHHSX PaBHOBeCHs XKHAKOCTb—Map H3yYaJH
mHorue aBTophl (Ta6a. 38). JlaBneHHe HACHIEHHOrO Mapa ps H3-

TaGnupma 38

DKcnepHMEHTaJbHble HCCIENOBAHHS TEPMOAMHAMHYECKHX CBOHCTB ¢peona-13
HA JHHHAX PaBHOBECHS XXHMAKOCTb — Map

Hame-
TFon ABTOpHI %?; Temnerf{a'rypa, Paza o‘é;ﬂzlx Hﬁ:?(q'
BeJIH- TOYEeK
YHHA
1931 [Pyopd, Kaiim Ps 135—198 K—T 3 [4.54]
0 143 X 1 [4.54]
1933 |Topuron, Bypr,
Hlnesunrep Ps 161—192 K—T 9 [4.62]
1941 |Pugenas Ps 134—298 K—T 22 [4.51
[} 155—298 X; T 24 [4.51
1941 |Pupens Cs 185—276 X 8 [4.52)
1952 [OaGpaiit, MapTuu Ps 145—300 K—T 7 [4.36
0 131—299 X 11 [4.36
1969 [Tpuryas, Hitpay6 o 278—300,6 | x—r 26 [i.té(()),
1971 |Mlreiin, IlptocT Ps 200—273 K—T 4 [4.57
1973 [Xaiize o 213—283 K—T 8 [2.46
1974 |Asns w 93—189 X | ypaBHe- [1.37]
: Hue
1975 |MypartoB, Ckpunos [ 273—301 K—T 7 [4.12]
1975 |Oryun, Tasummura, | ps 238-301,8 | x—r| 28 [4.47]
BaranaGe ) 264—300 |[xr| 10 [4.47]
1976 |[Yurmaiikun ps 293302 K—r 9 [iilzgi
1976 |Moauepym, Ps 255,290 ®K—T 2 [4.46]
DdpepeHcayHL
1977 |Xoneesa, Y 300,9—301,6 | x—T 17 [4.27]
I'y6ouknna
1977 |Pareen, LlTpay6 o 992302 X, T 37 [0.55]
1973 |Tennep, Ilopuuan- [ 130—290 X 17 [4.35,
ckuii, CBETIHUHBIH, 5.10]
DJIbKHH
1978 |CouoBbes, IllaBan- | @ 167—302 | %, r 48 [4.23, 4.33]
npuH, CroJasipoB Cr; Co 154—299 K—T 29 - [4.23]
1979 |[Iproct, LlTeiin Ds 199,8 K—T 1 [4.49]

MepsAJH B AEBSATH PaboTax, ONBITHHE NaHHblE OXBATHLIBAIOT HHTEP-
Ban or 134 K 10 Twxp=(301,90+0,1) K. CorsacoBanne 3KCIepH-
MeHTaJbHHIX JaHHBIX He OYeHb Xopoulee. Jlaxke, eciy HCKJIOYHTDb
HEeTOYHBIE Pe3yJbTaThl PaHHHX palboT [4.54, 4.62] u HeCKONBKO SBHO
BhiNafamwiuux toyex [4.51], To W TOrHa CpeiHHE OTKJOHEHHS OT
tTabanyHbiXx 3HavenHi [0.20] O6yayr na yposHe =+0,3 9 (puc. 39).
O6o6uennoe ypaBHenne (0.19) ¢ mapamerpaMmu, YKa3saHHHIMH B
TabJ. 2, XOpOoWO NPUOJHKAET ONbITHHE AaHHBe 70-X rOZOB INpHU
T>200 K, Ho «yXomuT» oT u3MepeHuii [4.36] u [4.5]1] npu uuskoi
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teMnepatype. DBojee noaxomsumwuM sBjseTcs ypaBHeHHe, IpPeNJoO-
JKeHHoe B paGore [4.47]:

3 .
Ig ps= > Bj+38’ + B,8° + By 1g O, (4.1y
. j=-2
B1=—0,14197971-10%;, B»,=0,82537880-103; B3=—0,17174665 X
X 103 B,=—0,60167546-103; B5=0,93301959- 102; Bg=

j),h'z/M3

~

R
Ry

%4
1500 Q‘QM‘Z\M‘

% Puc. 40. Opro6apu-
k YeCKHe IIJIOTHOCTH
/ ¢peona-13:
O - ONKITHEE NaHHbE: [ —
Pydda, Kaitma [4.54};
A-7 2 — Puaenst [4.51];
1000 . 8 — Onb6paiita, Map-
o-3 THHa [4.36]; 4 — Oab-
- gnaao ;( nnp. i [5.10];
— Oryu p.
+ - 4 [4.47]; pacueTHBIe nag-
® - 5 Hble: 6 — [0.20]
—~—-6 !
300 }
1 Thrx ’A/QK
H
H _/AAB
0 . p—
100 175 753 K

=—0,81039234-10t; B;=0,78109411-10-%;,  Bz=0,22895548- 10%;
B="Tes/100; T — Temneparypa mno MIITII-68;, a ps BHpaxeHO B
Kre/cM2,

YpaBnenue (4.1) HOCTAaTOYHO XOPOILO HHTETPHPYET» 3KCIEpH-
MeHTaJbHble HaHHBe [4.25, 4.36, 4.46, 4.47, 4.49, 4.51, 4.57] u pe-
KoMeHayercs Aas pacuetoB no MIITII-68 Bo BceM H3yyeHHOM
HHTEpBaJe TeMIeparyp.

HenocpeacrBenHble H3MepeHHs IJOTHOCTH Ha KpHBOH Ha-
ChlllleHHs ¢peoHa-13 BHIMOJNHEHH B HECKOJbKHX paborax, HO
B Ta6a. 38 u Ha puc. 40 npeAcTaBJeHH TakXke JaHHBIE KOC-
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BeHHHX onpefenennit ¢ W ¢”. [lax ompenenenns ¢ u ¢” Pu-
nenp {4.51] mnpHMeHAN NHKHOMETPHUECKHH MeTOA H METOX
IOnra. MakcuMaJ/bHasi NMOTPEIIHOCTb €ro ONBITHHIX JaHHBIX: 8@’ =~
~0,3 %, 80” ~1'%. B pabore OuaGpaiira, Mapruua [4.36] usmepe-
HUsl @’ BBIMOJHEHH IO METOLY THIPOCTATHIECKOTO B3BEUIMBAHHA, A
IJIOTHOCTb HACHIIEHHOTO mapa o” omnpenenena rpadHuecKkoii IKCT-
pamoJisinveil ONMBITHBIX H30XOp H3 06JacTH MNeperpeTroro mapa Ha
NPUHATYIO Ps, Ts-3aBHCHMOCTb. OTy4H ¢ cOoaBTOpaMH [4 47] HCTOIb-
30BaJii aHAJOTHYHBI{ NIPHEM, HO HCKOMble 3HaueHHs @’ H @” Haxo-
JIWJIH aHAJUTHYECKH H3 COBMECTHOTO pEIIEHHS YpaBHEHHS H30XOp
pv=[(T) n ypaBuenus xkpusoit ynpyrocru ps=f(T). IlpuBenennnie
B [5.10] «3KcnepuMeHTaJbHbIe» 3HAYEHHS o’ TdKKe MOJYYeHbl U3
COBMECTHOTO pEIIeHHs] IMIUPHUECKOTO YPaBHEHHs COCTOSHHSI KH-
ko# ¢asel p=f(g, T) u ypaBuenus p,=f(T).

Hurepnossunonnsle ypasueHuss @' =f(T) cocraBasiiu HEOmHO-
kpatHo, au6o B popme (0.21) [0.46, 0.48, 0.57, 4.47], 1160 B popme
(0.22) {0.20, 4.36, 4.51]. PekomennyeMble B pa6ore [4.47] ypaBHeHHUs
HHTErpupYIOT» ONMBITHHE naHHble [4.36, 4.47, 4. 51] H NO3TOMY NpH-
BeJleHbl HUXKe:

4
o' = Xd;(T—T)", (4.2)
j=0
do=0,58241-10% d;=0,13621429-10% d»=0,17151624-10"1; ds;=
=—0,234359-102%; d,=0,28679372. 10'3 Tx=301,88 K;

_2_(9' +p") = 0,62424 — 0,1450 . 102 - ¢, (4.3)

rie o Boipaxkena Br/cm®, T —B K, £ —B °C.

Oco0blit nHTEpec MpeAcTaBJASOT OnbiTHele AanHbe JI. M. Ila-
Baugpusa u C. A. Jlu [4.33], mnoJyyeHHble METOAOM KBa3HCTATH-
4eCKUX TepMOorpaMM Ha ¢peoHe-13 BBICOKOH HYHCTOTH, MaccoBas
10JIs1 KOTOPOr0 B OCHOBHOM INpoAyKTe cocraBasia 99,99 % c mo-
TPelIHOCThIO, Io oueHke aBTopoB, (0,03—0,15)Y%. Temnepatypy
(asoBoro mepexona onpenensin mo mxaje MIITIH-68 c¢ morpem-
gocthio +0,01 K. Ha XKuHIKOCTHO# BeTBH KPHUBOH HAaCHILIEHHS H3-
MepeHHsi mposelneHbl B uHTepBaste 168—301,97; K, a Ha mapoBoit
BeTBH — B uHTepBase 256—301,97, K. SKcnepnmeHTaJleble JNaH-
Hble aNMmpPOKCHMHPOBAHBI YpaBHEHHSMH

p’ = 0,5810 40,4980 - 1,07347:0:3¢ 0,0353080’655;} (4.4)
p” = 0,5810 4- 10,4980z — 1,07945¢0:3% — 0, 02660<0-655, '

rae e=1—1; Twp=301,974 K; o —[r/cm®]. Cpennee kBazpaTHue-
CKOe OTKJOHEGHHE DACCUHTAHHBIX 3HAYeHHH Qs OT IKCIEPHMEHTaJb-
Hux cocrapaser 0,08 %.

B rtab6a. 39 mpuBemeHBl KaK 3KCHepHMEHTaJbHO Ha#JeHHHe Ma-
paMeTpH Yy3JOBHX TOYeK Ha JHMHHH DaBHOBeCHS XKHIKOCTb— Iap,
TaK U peKoMeHAyeMble B 000611ajoliUX HCcAeNoBaHUAX. Bapuanun
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HEKOTODHIX BeJHYHMH 6OJIbLIHE H OTYACTH OGBACHSIOTCS Pa3sIHUHSIMU
B TeMIIepaTypHbIX LIKaJaXx H PasHOM YHCTOTON HCCJIENyeMOro Be-
. 1LlecTBa.

TemnepaTypHass 3aBHCHMOCTb IIOBEDXHOCTHOIO HATSIXKEHHSI ©
WKUAKOro (peoHa-13 H3yyeHa NpPAKTHYECKH BO BCeM HHTEpBaJe OT
TPOHHOM TOYKH NO KpHUTHUeCKOH (cM. Taba. 38), OZHAKO YHCJOBbIE
3HAaYeHHS ¢ coOOulaloTcsd TOJAbKO B paborax [2.46, 4.12, 4.40]. PaTh-
en u Ilrtpay6 [0.55] mpuBOAAT TOJNBKO 3IKCIEepHMEHTAJbHBE 3Hauye-

G103 am a?10% n? a%10%m?
I 4
-~ . 3
i
5
4
Puc. 41. KanuanspHas no-
CTOSIHHASL U TOBEPXHOCT- e B
HOe HarsxkeHHe (¢peo- ’
Ha-13:
onbiTHeie maHHHe: I — Xaiine
J2.46); 2 — MyparoBa, CKpH-
moBa  [4.12]; 3 — Parbena,
IllTpay6a [4.50, 0.55]; pac-
YeTHHIE JNaHHBIE: 4 — MO ypaB-
Henuio (1.14); 5 —mo ypas- 2
#enuio (1.12); 6 — no ypaBHe-
mAAM (4.5) u (4.6)
L ——-5 N
5+ 1
—_5 &
g ; 4
100 17 250 TK

HHSI KamuaJaspHON nocrosiHHo#. IlosToMy mMepBOHauyasJbHO 1Js pac-
yeta ¢ ¢peoHa-13 MBI Hcmosb3oBalH 0006lleHHOe ypaBHEHHe
(0.56), mpeo6pa3oBanHoe K BHAY (1.12), ¥ NIpPHHANH KOHCTAHTY
1036=15,173 ITa-m [0.25]. Okasanoch, OJHAKO, UYTO NPH HHU3KOM
TeMIepaType 3TO ypaBHEHHe BHIXOAHT Ha JIOXKHHI 3KCTPeMyM
(puc. 41). TTo yxasaHHO#i NpHYHHE OKOHYATeJbHHIH BapHAHT Tab-
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JuI ObIT paccyHTaH N0 ypPaBHEHHIO, MpeAJIOXKeHHOMy B pabore

[0.55]:
= 6y (I —)* {14 b, (1 —7)*}, (4.5)

rae 00103=53,95 Ila-m, p=1,287; b;=-—0,093; 6=0,664; T.=
=301,928 K. .

JJis BBIYHCJEHHS KaNHMJISPHOH IOCTOSIHHOR peKoMeHAyeTcs Hc-
M0J1b30BaTh ypaBHeHHE BHAA

a®=ay*(1—1)" {1 +a>(1—7)"}, (4.6)

rae aol06=4,7430 M2, ®=0,9346; a:>=0,0472; ®;=1,0 [0.55].
O6a ypaBHeHHS] TDUMEHHMBI B HHTepBaje To— Txp.
B Ta6s. 38 ymoMHHAIOTCS IBa SKCIePHMEHTAaJbHBEIX HCCJe[0Ba-
HHSl TEIJIOEMKOCTH KHAKOro ¢peona-13 [4.52, 4.23]. Ognako moJay-

i, e (o]
c5, kln/(xeK) o )
i
o) 5
{1 f
1
1
- |
10 o : Puc. 42. TenapemkocTs
, x)uaxoro ¢peona-13 Ha
1‘ JUHUH HACBILIEHHUS ;
i onBITHBIE NaHHBle: [ — PHpe-
' as [4.52]; 2 — ConoBbeBa H
[o) f np. [4.23]; pacueTHble HgaH-
i HblE: 3 —1mo YpPaBHEHHIO
\ ); 4 — no peKOMEeHJAyeMo-
a9 . MY YpaBHEHHIO COCTOSIHHS
o) o-1
A -2
o0 —_——3
08 i
T |
I
a7 R o . R
150 200 250 TK

yennsle B HITO «[lanbcTangapr» KaJopHMeTpPHUYECKHe AaHHbIEe MOKa
He ony6aukoBanbl. IlosTOMy npHBenenHsle B paGore Pumess [4.52]
IKCMEPUMEHTaNbHBE 3HAYEHHS Cs MOXKHO CPaBHHTb TOJBKO C pac-
'CUMTAHHBIMH [0 PA3NHYHBIM SMITHDHUECKHM ypaBHEHHM H 00606-
I{eHHBIM KOppeasuusM (puc. 42).
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CxopocTb 3BYKa B KHIKOM ¢peoHe-13 u3aMepsiin B MHTEpBaJje
(93—189) K [1.37], HO pe3yJbTaThl M3MepEHHil NMpeACTaBJeHp aHa-
JUTHYECKU:

w' = 1775,43—0,575289 - 10+1T 4 0,129947 - 10—°T2 mc. (4.7)

Cooburaercsi Takxe, YTO ypaBHeHHe (4.7), anmpoKCHMHPYET
OTBITHBIC JaHHHE ¢ nmorpemtHocTbio 0,4 M/c.

DKcneprMeHTasbHble JaHHble O TePMOJHHAMHYECKHX CBOMCTBaxX
TBEPAOro ¢peoHa-13 He oGHAPYKEHHI.

YpapHenuss coctosiius u Tabauupl. [lepBbie TaGauubl TEPMOIH-
HaMHYeCKHX CBOHCTB ¢(peoHa-13 Ha KpHBOW HACHILIEHHS, OCHOBAH-
Hble Ha OMyGJHKOBAaHHBIX 3KCIIEPHMEHTAJbHBIX NaHHBIX, COCTaBHJI
B 1941 r. Pumean [4.51, 4.52]. OTu Tabauubl OGHJIH BKJIIOYEHB
P. Ilnankom (1956 r.), a sartem M. C. Banwibkecom (1960 r.) B
SHUHKJONEHNIeCKHEe CIPABOYHHKH 10 XOJNOAHJIbHO TEeXHHKE H
dbakTHYecKH HX pekoMennoBaau o Hauaxaa 70-x rr. [0.6, 0.54, 2.1,
4.8 u 1pl].

B nauase 50-x romoB Ouabpaiit, Maprun [4.36] paspaboranu
HOBYIO CHCTEMY ypaBHeHMH H paccuuranu Tabauubl v, A, s u A,
g p-anarpammy (B GpPHTAHCKOH CuCTeMe €IHMHHI), KOTOpPble OXBa-
THIBAIOT KPUBYIO HacHIEHHs U 06JacThb Meperperoro mnapa MpH
T=144—533 K, p<<4 MIla. Oty faHHBIEe MPHBOASTCS B CIPaBOU-
Hukax ASHRAE c 1953 no 1975 rr. [0.38, 0.39 u np.].

CoBmecTHyI0 06paGOTKYy 9KCIHEPHMEHTAJbHBIX p, U, I-HaHHBIX
Punens [4.51] u OaGpaiita, Mapruna [4.36] mpoussoaunu B pabo-
rax [0.57, 4.14, 4.31]. Pom6yu1, I'nesen [0.57] coobmaror, B 4acTHO-
CTH, KO3 dHIHEeHTb ypaBHeHHs cocTossHHS (0.6) W TemmeparypHHX
3aBHcuMoctedi (0.16) u (0.21), xoTOpHIE HCIOJB30BAHBI HMH AJS
pacyera TabJauu ps, Qs, s, r, Ss B uHTepBane T =143—301,9 K
[4.53]. B craTbsix [4.14, 4.31] npuBeneHr KO3 (OHIHEHTH yDPaBHEHHS
(0.7), Ho moaHBle cCcHpaBOYHbBIE JaHHBIE O TEPMOJHHAMHYECKHX
CBOMCTBAaX HACHIUIEHHOTO H INEPerperoro napa paccuuTald Mo
ypaBHeHHIO cocTosiHHsl 3Ttoro THma B. A. 3aropyuenko, Hryen
Txanp [0.7, 4.13]. B [4.13] cocTaB HCXOAHBIX 3KCIEPHMEHTANbHBIX
JaHHBIX pacliHpeH 3a cyeT p, v, [-H3MepeHHH, NpPOBEJeHHHX B
Amcrepaamckot abopatopun (3.63], ypaBHeHHe COCTOSIHHSI TOYHee,
a Tabauuul u A, g p-AMarpaMMa OXBaTHIBAIOT HHTEPBaJ TeMIIepaTyp
T=(163—573) K nmpu namnennn go (10—12) MIla [0.7, 4.13].

[Tonyyennsie B HayaJje 70-X rofoB ypaBHEHHS COCTOSIHHSI raso-
Bo#l (asn ¢peoHa-13 B Toli MM MHOH CTeNEeHH OCHOBAHBI Ha 3KC-
nepUMeHTaNbHBIX AaHHBHX [4.51, 4.36, 3.63]. Tak, Mopcu [0.51] na-
HIeJ KOHCTaHTHl ypaBHeHHsl coctosiHdsi (0.4) mo moJsiHO# COBOKYyH-
HOCTH ONBITHHIX RaHHbIX (T=194—423 K, p<<47 Mlla, nop=433)
U COOOLIHJ, 4TO CPelHee KBaApPaTHYECKOE OTKJIOHEHHE COCTaBJseT
0,13 %, HO MakcHMaJbHble OTKJOHEHHs OOHapyx)eHbH B 006JacTh
nauubix [4.51] u [4.36] u gocruraror 1,44 %. Ilo-Buammomy, Takoi
e MacCHB ONBITHBIX JaHHHX Hcmogb3oBan WM. WM. Ilepenbuireitn
[0.20, 3.20] mpu paspabortke ypaBHenuit' cocrossHusi (0.8). O6a Ba-
pHaHTa ypaBHeHHSl cofepxkar Nno 26 k03(hGHUHEHTOB (NPU imax=3$,
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jmax=3), IpUMeHHUMH B o6sactd 0=0—2,0 npu t<1,4 ¥ BKJIOYAIOT
npeaBapuTesbHO HafiieHHBle 3aBUCHMOCTH Bi(t) u Bs(t). [lo-
CKOJIbKY OCTaJbHble KO3(h(UIHEHTH He OTHHAKOBEl, TO TaOJHIH
[0.20] u [3.20] Heckoabko otamyalorcsi. CnpaBounuk [0.20] omy6au-
KOBaH MO31Hee H KpoMe TMNoApoOHbIX TabJaul v, h, S Ha KPHBOH
Haceimenusi (T=123—301,9 K) wu B ob6sactu neperperoro mnapa
(mpu T=123—473 K, p<<40 MIla) coxep:xkur h, lg p-nuarpammy.
3amerum, uro tabauub [0.20] npuBefeHB TaK:ke B CNIPAaBOYHHKAX
[0.5, 2.1], a B cratesax {3.1, 3.21]* onmy6aukoBaHp pacyeTHble OaH-
Hble O CKOPOCTH 3ByKa M NOKa3aTese H303HTPONB B HAaCHILEHHBIX
d TeperpeTrix napax ¢peona-13 npu nasjenun no 6 MIla.

Pexomengyemoe B paGote [0.46] ypaBHeHHe COCTOSIHUS BHDH-
aJbHOTO THMA COAEPXKHUT 19 KOHCTAHT, imax="06, Bi={[bio+bu/t+bi2X
Xexp(—#4T)] ¥ mocTpoeHO Ha OCHOBAaHMH MAaIIMHHOH 06paboTKH
ONbITHBIX NaHHBIX [3.63] u [4.36]. KauecTBo anmpoxkcumanuu ABYX
TPYIN OMBITHBIX JaHHBIX cJaeRyiollee: cpefHue oTkaoHenus — 0,12 %
n 0,31 %, makcumaJsbHble oTkJoHeHus — 0,72 % u 1,15'%.

B cratbax [0.24, 3.1] u cnpaBounuke [0.23] npuBeaeHH KO3 (H-
HHeHTH ypaBHeHHsi coctosinus (0.8), paspaborannoro M. M. Ile-
peabwiteiinoM, E. B. [Tapyunueim B 1976 r. XapakrepucTHka 3TOro
ypaBHeHHs B YKa3aHHBIX MyOJHKAIHMAX OTCYTCTBYeT, HO IOCKOJbKY
MPHHATO imax=9, jmax=3, £$;=25, T0 06JacTb ero NPUMEHHUMOCTH
MoxKeT ObITb HECKOJbKO LIiupe, 4yeM B paborax [0.20, 3.20].

. C. PacckasoB ¢ coaBropamu [4.18] pekoMeHAyeT enHHOE AJIA
JKHUAKOH U rasoBoit ¢has ¢peona-13 ypaBHenue cocrosgHus (0.8), ko-
TOPO€e MOCTPOEHO Ha OCHOBAHHH MAIIMHHOH 06PabOTKH IKCIEepHMEH-
TaabHbIX p, U, T-manupix MU B obmactun T=(238—473) K, p<<
<27 MIla [4.18, 4.25]. ABTopnl obGcyxnmaemofi pa6oThl HPHBEIH
KO3 GUIHEHTB «CPefHero» elnHoro ypaBHeHus coctosiHusi (EYC)
(imax=6, jmax=7, 2s;=47), NOJYYEHHOTO IO MeTOLY 3KBHBAJIEHT-
HBIX ypaBHeHuir [0.27], u coo6uwaOT pe3yJbTaThl CPaBHHUTEJbHBIX
pacueToB Mo Cp H d7. B 1pyroii cratbe Tex xe aBTopoB [4.19]
mpencraBJieHbl NMOAPOOHbIe TabJHIBI TePMOJHHAMHYECKHX CBOHCTB
JKHAKOTO M rasooGpasHoro ¢peoHa-13, koTopbie BKJIIOYAOT @, 2, A,
S, Cp, Cy, @, I HA KPUBOH HACHILIEHUS H B oJHO(a3HOi 06s1aCcTH NPH
T=(223—473) K, p=(0,01—20) MIIa.

B [4.3] uccaenoBaHO ypaBHeHHe COCTOsIHHsA, 6JH3Koe 1O ¢dopme
K ypasHenusM (0.3)—(0.5), u npuBefieHH ero KO3GGHIUHEHTH AJIs
dpeona-13. 3to ypaBHenue crpounoch kak EYC, pexkomeHnayercs
aas ob6aactu T=(190—500) K, p<<30 MIIa, no cocraB HCXOAHBIX
ONBITHHIX JAHHBIX H KaYeCTBO HX aNNPOKCHMalHH He OrOBOPEHHI.

M3BecTHH JIOKaJbHble yPaBHEHHs COCTOSIHHS, MPHMeHseMbIe 1Js
CHJIBbHO cxkaToro rasa [4.22] u «xoJomHoi» xuukoctH [4.35, 5.12]
B [4.22] onbiTHBIE DaHHBIE O MOJbHBIX o6beMax ¢peona-13 B obJa-
ctu T'=(323—473) K, p=(200—800) MIla onucaHsl AByMs OT.H-
YaloUIMMHUCS ypaBHeHHsAMHU. JlyuliHe pesysbTaThl Aajio ypaBHeHHe

* Ony6aukoBanHast B 1967 r. craTes [4.34] COEpXKHT pacCueTHble 3HAUYEHHS
@” u c,” B unreppajte T=138—293 K, HO HCTOYHHKH HMCXOAHBIX NAHHBIX HE yKa-
3aHHL.
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(0.27), no3ToMy N0 HeMy paccyutaubl Tabauus f, h, s [0.34]. Dab-
kuH 1O. T. [4.35] o6paGorann CBOH ONBITHHIE HaHHHE O MJOTHOCTH
xupkoctu npu T = (98—296) K, p<<50°MIla u npuBogur ko3dpdu-
[LHEHTHl YPaBHEHHS COCTOSHHSA

3 5
p* =3 D ap*t - (T*Y, (4.8)
i=0 j=0
rae p*=5-10—2.p, MIla, T*=5.10-3.T K; o, r/cM3 D10 ypaBHe-
HHe cOdepXHUT 19 kK03 PHIHEHTOB H, MO CBHIETENLCTBY aBTODA,
nepefaer HCXoJHHe NaHHbBIE C NOTPEMIHOCTBIO 3KkcmepuMmenra. Co
CBOEH CTOPOHBI 3aMeTHM, YTO B cTaThe [4.6] HckaxkeHa ¢opma ypas-
HEHHsI H HEBEPHO 3HauyeHHe Ko3ddduuueHTa a7, a B crartbe [5.10]
YpaBHEHHEe 3alHCaHO BePHO, HO OTCYTCTBYeT KO3(hdUUHeHT ars.

IT. M. KecceabMan ¢ coaBtopamu [5.12] paccunranu TaGaHIbI
IJOTHOCTH @ KHAKOro ¢peoHa-13 B uHTepBaJse Temmepartyp ot 123
10 373 K ¢ warom 10 K u B uHTepBase gasjenuit or 2 no 30 MIla
¢ marom 2 MIIa. Pacuer BhNOJIHEH MO YPaBHEHHIO COCTOSIHUS BHIA

2=14+A(T)*+ B(T) * (4.9)

¢ 0006meHHBIMH (Aast ¢peonos-11, 12, 13 u 14) 3aBUCHMOCTAMH
A(T) u B(T). Coobiiaercs Takike, YTO CpPefHee OTKJIOHeHHe pac-
YeTHbIX 3HAYEHHH @ OT 3KCNepHMeHTaJbHHX RaHHHX M3U [4.18]
paBHo 0,3 %.

HsBecTHO, oxHaKo, 4TO H30TepMHl B (2 — 1)/0?, w2— Auarpam-
M€ HayMHAIOT 3aMeTHO HCKPHBJAATbcd NpH v>0,9 u 31mech yparne-
HHe (4.9) CTaHOBHTCS MaJONPUIOAHHIM [Js TOYHBIX PacyeToB
[4.2]. BoinonHeHHBIH HAMH CPaBHHUTENbHBIH aHAJH3 NOKasaj, 4TO
npuBeleHHble B pabore [5.12] 3Hauennst ¢ npu T>273 K nauunaior
CHCTEMATHYECKH <«yXOJAHTb BHH3» OT ONHITHHX AaHHbIX [4.18] n
TabJiul Hacrosimlell paGoTH, a MaKCHMAaJbHOE PAaCXOXKIEeHHe NOCTH-
raeT— 1,7 %. Pacxoxmenuss pacyerHoix [5.12] u 3KcnepHMeHTa/b-
BbiX [4.35] manubix npu p<<30 MIla u T=98—296 K nexar B mpe-
nenax +=0,9 %.

W3 caenanHoro oG3opa ciaefyer, 4TO 3ajaya UYHCJIEHHOTO aHa-
JH38 W COIJIaCOBAaHHS BCeil COBOKYNHOCTH HMEIOIIHXCS ONMBITHBIX
INaHHBIX O TePMOJHHAMHYECKHX CBOHCTBAX ra3oo0pasHOro M KHIKO-
ro ¢peoHa-13 mo-npexxHeMy aktyanbHa [4.16].

4.2. CUCTEMA YPABHEHMA ANA PACHMETA TEPMOAWHAMMYECKMUX
CBOMCTB

Ilpu mosyyeHHH ypaBHeHMs cOCTOSHHS (peoHa-13 wucmoab3oBa-
Ha MalIHHHAS METOJHKAa COBMeCTHOH O06paGOTKH OMBITHHIX HaHHBIX
0 TepMHYECKHX CBOHCTBAX XXHAKOH H ra3oBOd (a3, OTJHYHTEJIbHAS
0CcO6eHHOCTb KOTODOH COCTOHT B cienyiomeM. Ha mnepBom atame
MOJIlyyeHHss ypaBHEHHS COCTOSIHHS BHIOPAHHOH CTPYKTYPhI KaXKIOH
rpynne ONBITHHIX JAaHHBIX NPHCBAHBaeTCs CBOSI BecoBas (YHKIIHS,
H B 06paboTKe y4acTBYIOT Bce Ge3 HCKJIOYeHHs TOYKH. [lanee mpu-
CBOEHHEM HYJIeBOTO BeCa HCKJIIOYAIOTCH TOUKH C OTKJOHEHHSIMH
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Gosiblie Hanepes 3alaHHOA BeJHYHHBI, MEPECYUTHIBAIOTCS IIPOMOP-
1LMOHAJMBHO OTKJOHEHHSM BeCa OCTaBLIMXCS TOYEK W BHOBb ONpelle-
JsiioTest KoabduunenTh {bi;} ypaBHeHHs TOi- e CTPyKTypsl. Ha
noc/efylOUIHX 3Tanax aNnMpPOKCHMALHM 3HAaYeHHe JOIMYCTHMOTrO MaK-
CHMAJIbHOTO OTKJOHEHHS 0Zmax YMEHBIIAETCS MO 3aAaHHOMY 3aKOHY
J0 HEKOTOPO# INpeleNbHOH BEJHYHMHB, TNpHYEM Ha KaxXJIO0M 3Tale
(UKCHPYIOTCS ToayyeHHBle {b;;} H 3aHOBO NOBTOpSIETCS OMepalus
UCKJIOYEHHS] TOYeK M3 HCXOJHOTO MacCHBa JaHHBIX U INepecyera
BeCOB OCTaBUIMXCs ToueK. [Ilocse BbIXOZa MPOTpaMMBI M3 IIMKJA
NPOHU3BOAHUTCA JHOO OCTAHOB, JHGO Mmepexojy Ha NMOUCK YpaBHEHHS
COCTOSIHMSI APYro#i CTPyKTyphl. Bo BTOpOM c/yuae omHcaHHas BHILIE
npoueaypa mnoBropsercs. TakuM o6pa3oM, B pe3yJbTaTe CEpPHH
MocJiel0OBaTebHEIX AaNNpPOKCHMAIMi, OCYLIeCTBJISIEMbBIX B aBTOMa-
THYECKOM pEXHMe, TOoJyyaeM CepHIO B TOH WJIM HHOH CTeleHH
OTJIHYAIOIHXCS YPAaBHEHHI COCTOSIHHS MO MacCHBY COIJIACYIOMIMXCS
(B 3amaHHBIX Npenesnax) IKCIEPHUMEHTANbHBIX p, v, T-NaHHBIX *.
OKoHUYaTeJbHBIH BHIOOP YpaBHEHHSI COCTOSIHHMS IPOU3BOAHJCS C yde-
TOM CpelHeill KBaJpaTHYECKOH MOTPEIIHOCTH anNpOKCHMallHH HCXOJ-
HBIX p, v, T-NaHHBIX, pacnpefeseHHs] MHAUBHAYAJIbHBIX OTKJIOHEHHH
¥ Pe3y/bTaTOB CPaBHEHHS] PAaCCYMTAHHBIX MO YPaBHEHHIO COCTOSIHHSA
TepMOAMHAMHYECKHX BeJHYUH (Cp, W, 87 M AP.) C IKCIEPUMEHTOM.

Ha 3akaiountesbHOM 3Tamne NMOCTPOEHHSI yPaBHEHHS COCTOSHHSA
¢peona-13 B o6paborke yuacrBoBasno 920 skcrepHMEHTaJbHBIX TO-
yek o(p, T) u3 cemu pabor [3.55, 3.63, 4.6, 4.18, 4.25, 4.36, 4.47] B
unreppane (98—473) K npu naBnenun no 47 MIla. IloayyenHoe
ypaBHeHHe cocTtosiHus uMeer Bui (0.9) c koadduuueHTaMu, npuse-
JeHHeIMu B Taba. 40, npuueM ©=0/553,2 u 1=T7/301,99. Cpenunsas
KBaJpaTHyecKas IMOTPElIHOCTb alNpPOKCHMAIHUH 3IKCIEPHMEHTaJlb-
HBIX NaHHBIX ypaBHeHHEM cocTosHHs cocTasaser 0,28 %, rucro-
rpaMMa OTKJOHEHHI MpejacTaBJjeHa Ha puc. 43.

TemnepatypHyl0 3aBHCHMOCTb TEIVIOEMKOCTH B HJ€aJbHO-raso-
BOM COCTOSIHHH PEKOMEHAyeTcs ompeneasTb mo ypasBHenuwo (0.23),
kK03 dunuents koroporo (npu t=7/100) caenyouue:

a=0,560596672-10%; g1=—0,769963004 - 10%;
a;= 0,201763539-10%; Bo= 0,618769048-10%;
a;=—~0,197918398- 10°; Bs=—~0,148838382. 101.
as= 0,698310593-10-2;

TepMoauHaMHYeCKHe CBOHCTBA HA JHHHU KUIIEHHS U KOHIEHCa-
Huu paccydtaHsl no cxeme EYC B pesysbrare pelleHHS CHCTEMBI
ypasHenuit (0.12) u (0.13). [Oana HaxXoxXOeHHS HAYaJbHOrO MpHU-
6aMKEHHsT Ps MOXKHO HCNOJb30BaTh HIH ypaBHenue (0.17) ¢ xoad-
¢unnentaMu ao=—0,958224317-10%; 01=0,875248630-10"; =
=0,829744797 - 10°% -@n41=—0,548011253- 10! unu ypaBHeHue (4.1).

* Hnaﬂomepﬂoro yJAy4lIeHus KauecTBa AamnmpoKCHManHUH MOXKHO JOCTHYb H
IIpy HE3aBUCHMOM H3MEHEHHH 4YHCJa E"l H CTaTHCTHUECKOTO Beca Q; anmnpoKCH-

mupyemux Touek [0.27, 4.1, 4.2 u ap.]. Ho omucannas szech u B [4.16] mpoueaypa
B3aHMOCOr/IaCOBAHHON BapHauud 2., H Q; sBagerca OoJsee yHHBEpPCaJbHOH, Tak
KaK JOomyckaeT paboTy € «ChIPbIM» MAacCHBOM TOYEK H HE NPEABbABJISET KECTKHX
Tpe6GoBaHHil K SKCIEPTHBIM OLEHKaM NOTPEIIHOCTH ONBITHbIX AaHHBIX.
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PaccunTannbie Mo ypaBHEHHIO COCTOSIHHMS 3HaueHus @’ u o” Xo-
pomo corjacyroTcs ¢ tabanynbimu gauubiMu [0.20, 3.20]. Coraaco-
BaHHE BHLIUHCJCHHLIX 3HAYCHHI TENMJOEMKOCTH KHMAIIEH KHUIKOCTH
C ONbITHBIMH AanHbiMH  Punens [4.52] uenosnoe u pacxoxaeHue

;e

150

-10° -08 -06 -04 -07 Q0 02 04 06 08 10

Puc. 43. T'mctorpaMma OTKJIONEHHH DacCYHTaHHBIX MO pe-

KOMCHIYeMOMY YDaBHEHHIO COCTOSIHHMS 3HaYeHHH CKuUMae-

mocTH ¢peona-13 or onmbITibIX 1annbIX [3.55, 3.63, 4.6, 4.18,
4.25, 4.36, 4.47]

YBeJHYHBACTCS TNO Mepe NOHMKEHUS TeMIepaTtypbl (cM. puc. 42).
OTKJIOHeHHe pacUCTHBIX 3HAUYEHHH &7 OT IKCHEPHUMEHTAJbHBIX (CM.
puc. 38) jexur B npenenax 3—>5 Y u Juub B 06JaCTH IIHKOB J10-
cruraer 12—15 9.

Cor/slacoBaHye pacCYMTAHHBIX MO YPaBHEHWIO COCTOSIHHS 3Haye-
HHIl TeNJ0eMKOCTH ¢p ¢ manubiMu B. A. I'pysnesa, A. M. Ulywmcroi
[2.10, 3.8] nast ocHOBHOII MaccChl TOYeK HAaXOAHTCS B Npeaeaax Io-
TPEIHOCTH 3KCIEepPUMEeHTadbHbIX HaHHBIX (~1Y%). Heboabuioe, Ho
CHCTeMAaTHUYeCKOe 32aBbIlIIEHHe PacueTHBIX BEJNHYHMH Cp OOBACHSETCH
TeM, 4TO 3KCTPaNoJHPOBaHHble HA HYJeBOe JaBJIeHHE ONBITHHIE AaH-
wble [2.10, 3.8] paloT MeHblIMe 3HAYEHHSA Cp° MO CPABHEHHIO C INpH-
HATBIMU B HacTosiliell pabore (cM. puc. 37).

Paccunranuble Mo ypaBHEHHIO COCTOSIHHSI TeMIlepaTypHble 3aBH-
CHMOCTH BTOPOrO W TPeTbero BHPHAJbHBIX K03(p(HUIHEHTOB BIOJHE
YAOBJIETBOPHUTEJIBHO COTJIACYIOTCS C MMEIOLUMHUCS JKCIIePHMEHTab-
HBIMH JaHHBIMH (cM. puc. 35).
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Takum 06pasoM,- peKOMeHIyeMOe ypaBHEHHEe COCTOSIHHS, B Le-
JIOM JOCTATOYHO XOPOUIO COIJIACYeT HMEIOILyIOCS KCIePHMeHTalb-
Hy!0 MHQOPMALHIO O TEPMOAHMHAMHYECKHX CBOHCTBAaX rasoo6pasHo-
ro 4 XKHAKOro (peoHa-13 B MIMPOKOH 06JIaCTH TeMIlepaTypnl M AaB-
JeHus.

4.3. Ob30P OMYBJIMKOBAHHBIX AAHHLIX O MEPEHOCHbIX CBOWCTBAX

BsizkocTh. CBeneHus o BsiskocTH ¢peoHa-13 B dyHaamedTalb-
ubix crnpasounukax [0.6, 0.7, 0.54] orcyrctylor, a B [0.30, 2.1, 4.8]
NpuUBeleHbl pacyeTHble 3HAUeHHs 1)’, KOTOpbie OTJIMYAIOTCA OT CO-
BpeMeHHBbIX JaHHBIX B 1,0—2 pasa. Tabauunl Bsa3koctu ¢peona-13,
OCHOBaHHble Ha 0oJiee W/ MeHee MpPeACTABHTEJbHOM MacCHBE OIbIT-
HBIX JaHHBIX, MOSIBUJIHChH TOJAbKO B 70-e rojbl mocjie ony6/JHKOBaHMUs
IKCrepuMeHTa bHbIX pabot {2.45, 2.66, 3.51, 3.58, 3.67, 4.48]. He-
60.J1bIIAST YacTh 3THX OMBITHBIX AaHHBIX yuTeHa B crnpaBouHuxe [0.5],
a nosanocteio — B [0.39, 0.40, 0.58]. Tab6auusl cnpaBoynuka [0.58]
JaHBl B METPHYECKOH CHCTeMe eAHMHHUIl ¥ BKJIOYAIT 3HAYEHHs )r
npu T=(230—500) K u 1’ npu 7= (170—302) K, npuuem norperu-
HOCTb mr oueHeHa B *+20,, a morpeuroctb " ot b 10 7 % (mpwu
teMmnepatype Huxe 270 K) 1o 415 %. Onnako naJabHefilue uccie-
IOBAaHUSl MOKa3aJH, YTO YKa3aHHBIE OLEeHKH IOTPELIHOCTH M’ SBJs-
I0TCS CJAUUIKOM ONTHMHCTHYECKUMHIL.

M3 Taba. 41 cieayer, 4To B Hacrosiliee BpeMsl TeMIlepaTypHas

Tabauma 41
JKcnepUMeHTaJbHbIE HCCIe]OBaHHs BA3KOCTH (peona-13

el
TeMmne- IlaBie- efy Me-
Ton ABTOpHI pa‘l?épa. chl;'?é da3za g 'é § Ton * HICTOYHHK
1955 | Beraman 288—3611 0,1 r 5 K [2.66]
1959 | Amme, JIerBoJba, 300—574 0,1 r 4 Tip [3.36]
1959 |[Koamun, Butueas 303—363| 0,1—2,0 r 3 Ka [3.51]
1959 | Tcioun 363—423] 0,1 r 3 Ka [2.66]
1961 {Busi6epc 235—289] 0,1 r 4 Kl [2.66]
1969 |Topaon, Xamuap- | 200—255(  ps X 7 Ka [2.45]
ToH, DoHTaliHe
1970 {®@uanaunc, Mappu | 192— 273 Ps b4 8 Ka | [3.67, 4.48]
1970 |JlatTo, Xe3i0H, 220360 0.1 r 21 Ka [3.58]
Awmponu
1974 |Tenep, 254—443( 0,1—60 | r, x| 108 Ka | [0.9, 4.11]
ViBaHueHKO
1977 |YalikoBcku#t, 89--299| 3,5—60 ® | 113 Ka |.[4.7, 4.32]
lenep, Bonpapn
1977 |J1aTTo 224—401] 0,12 r 9 Ka [4.45]
1977|Tanaka, Ky6ora, | 298;323 | 0,1 r 2 KII| [4.61]
Maxknta, OKaunaku
1979 | KponGepr 246—344[03—35 | r | 69 Ka [1,18]
1979 |Knuddopa, Tpedt, | 373—570| 0,1 r 5 Ka [4.39
CKoTT
1980 | Xaiine 220—301 Ps x [[paguk| KIII [4.43]

* Cm. mpumeuanue K Taba. 10.
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Puc. 44. Baskoctb rasoo6passoro ¢peora-13 npm HnsKHX AaBICHHAX:

onbiTHble JaHHbie: | — Bensnmana [2.66]; 2 — AmmMe, JlerBosbma [3.36]; 3 — Kamu-

na, Buruenas [3.51]; 4 — Tcioou [2.66]; 5 — Bunbepca [2.66]; 6 — Tauwakua u mp.

[4.61]; 7 — Jlatto u np. [3.58]; 8 — Jlarro [4.45]; 9 — Tenscpa, 1Banuenko [4.11};
pacucTHbie paHHble: /0 -—no ypaBHenuto (0.32a); I/ — no ypaBHeuuio (1.26)

3aBHCHMOCTb BSI3KOCTH rasoobpasHnoro ¢peona-13 mnpu atmocdep-
HOM JaBJeHHu u3yuyeHa B uutepBaste I=220—570 K. Ho pacxox-
JNEeHUsT MeXAY ONbITHBIMH JAHHBIMH Pa3HbIX aBTOPOB CPaBHHTEJbHO
Goablive u jpoctHralor 3—>5 Y (puc. 44). OxgHako 6OJabuwiast yacThb
H3MepeHuii cormacyercs B mpeneaax (1—2)9% u pekoMeHAyeMbIM
3HAYEHUSIM N7 MOXKHO NMPHCBOUTH norpemHocts (1—2)%.

JlaHHble 0 BSI3KOCTH KHIKOTO (ppeoHa-13 Ha JUHHU HACHILEHHS
NpHBedeHbl B YeThIpeX SKCIepUMEHTaJbHHIX paborax (cM. Ta6Ja.41).
B paGorax amepuKaHCKHX ucciegosateneii [2.45, 3.67, 4.48] usve-
PeHHs BLINOJHEHBl Ha KaNMWJISAPHBIX BHCKO3UMETPAX «C BHCHYUM
ypoBHeM», a B paborax OTUIIII [4.11, 4.32] — Ha KanmHUANAPHBIX
BHCKO3HMETpax C NepeMeHHBbIM NnepenajoM faaBjenusi.. M3 puc. 45
BH/IHO, UTO MoJyyeHHble B paGorax [2.45, 3.67, 4.48] 3HaueHHs Bs3-
KOCTH KHAKOro (peoHa-13 (TrakKe Kak H AAf APYTHX (PeOHOB)
BeCbMa CYyLIECTBEHHO OT/IMYAlOTCs OT 6oJsiee MO3THHX H3MepeHHH,
NpHYeM pACXOXKAEHHs YBEJHYHBAIOTCS C POCTOM TeMIepaTypsl 'H
npu 273 K pmocruraror 80 %. B HacroslieM cnpaBOYHHKEe Ipen-
TMOYTEHNEe OTAAHO pe3yJabraTaM uaMepeHuii [4.11, 4.32].

164



2108 na-c

Vo
! \ ! )
i A -1
\ ; o -2
550 \ ! o -3
\ \i ! ' e -4
| i —5
\ T
AN _7
450
350
250 : —~
oA
150 ' oLl
S| A
50 L '

154 180 200 220 2447 60 232 T.K

Puc. 45. Bsskocts xuakoro ¢peona-13 Ha JHHHM HaCbILEHHS:

ONbITHBIE NaHHEE: | — ®Haaunca, Mspou [3.67]; 2 — l'opaona 1 mp. [2.45];
3 — leanepa, Visanuenko [4.11]; 4 — YaiikoBckoro H mp. [4.38]; pacueTHule
manubie: 5 — [0.30, 2.1}; 6 — 1o %gaal%l;eﬂmo (0.326); 7 — no ypaBHEHHIO

BSI3KOCTb C:KATOrO rasa H KHAKOCTH H3yuYeHa JKCIepPHMEHTalb-
ro B mHrepBase T= (89—443) K, p<<60 MIla (cm. Ta6a. 41). Oc-
HOBHAsl 4acTb ONMBITHHIX NaHHBIX moayueda B OTHUIIIT [1.18, 4.11,
4.32]*. PesysnbraTh H3MepeHHH, BBHIMOJHEHHHIX OJHHAKOBHIM METO-
OM, HO Ha OTJIMUAION[HXCS IKCIEPUMEHTAJbHHX YCTAHOBKAX, COIa-
CylOTCsl B Tpefelax NMOrpemiHoCTH AaHHHX (1,5—2)9% H npuHATH

* B paGore [4.32] mpuBefeHH TaKkxe JaHHHE O BA3KOCTH ¢peona-13 B co-
CTOSIHHH TEPeoXJIaXKIEHHON XKHAKOCTH.
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B KayecTBe HCXOJAHBIX INpH pa3paboTKe PEKOMEHAYeMOH CHCTEMBI
ypaBHEHHH.

ITockosbKy KpynmHOMaciiTabHble HCCJAeNOBaHHSI BA3KOCTH (pe-
OHa-13 BHINOJIHEHHI 32 MOCJeJHHE TObl, TO U YpaBHeHHi, mpegHa3Ha-
YeHHBIX AJs pacyera 1 B HINPOKOH 06J1aCTH COCTOSIHUE, OMYOJHKO-
BaHo nemHoro. Tak, B [0.9, 5.11] npuBeneHo ypasHenue (0.33), mo-
JydeHHOe N0 ONHITHHIM HaHHbIM [4.11] B nnTepBane T = (254—443)K,
p=(0,1—60) MITa. B cratbe [4.39] nponenaH aHaau3 KOppPeENSIHH,
npeaJsoxkeHHoil paHee B [4.38], u mokazaHa BO3MOXKHOCTb ee NpHMe-
HEeHHs JJIl HaJeXHOH pacyeTHOH OLUEHKH 1r (pPeoHOB B IIHPOKOM
HHTepBaJsle TeMIeparyp.

B sTtom cmpaBouHHKe peKoMeHAyeTcs cHCTeMa OO00GLIEHHBIX
ypaBHeHHIl, paspa6Gorannasi B. 3. 'easepom, A. B. Kpon6eprom
[0.12, 1.18] Ha ocHOBaHMM 06pabOTKH ONBITHBIX AAHHBIX AJS ¢pe-
onoB-10, 11, 12, 13 u 14. YkazanHasi cucreMa BKJIOYAET yPABHEHHUS
(0.35), (0.36) u (1.26). OO6uwme ans paccMaTpuUBaeMoil TPYIINbI
¢peonoB kodpounneHTs ypaBHeHuir (0.35), (0.36) u (1.26) mpu-
BeJeHbl COOTBeTCTBeHHO B TabJs. 4 u ra. . MuauBugyajpHble KOH-
cTaHThl ¢peoHa-13: no;=243 mxklla-c u Ny =147 Mxlla-c.

dxcnepuMeHTa bHass HHQOpPMALUs O BS3KOCTH (peoHa-13, wuc-
MOJIb30BAHHAS MpPH MOJYYeHHH pPEeKOMEHAyeMo#l CHCTeMBl ypaBHe-
HH#, MpejAcTaBJeHa ONbITHHIMU AanueiMu [1.18, 2.66, 3.51, 3.58, 4.11,
4.32, 4.45, 4.61], xoropele oxBaThiBalOT 06aacth = (89—474) K,
p=(0,1—60) MIIa.

B Tex cayuyasix, KOrga HeoOXOZMMO pacroJjarath $IBHO BBIpa-
2KEHHOH TeMNepaTypPHOH 3aBHCHMOCTbIO OpTOOapHYEcKHUX BA3KOCTEH
(n" un”) ¢dpeona-13, pexomennyorcsi npensioxenssie M. H. Tle-
peabwreitiom u E. B. ITapymnneiM ypasuenust (0.326), npuuem A7s
n” npu temneparypax Huke HopMmasabHOH (T<Tnrx) C/ledyer Hc-
noJib30BaTh ypaBHenue (0.32a).

TenaonposoaHocte. HanGoJsiee NoJHbie H HajexkHble TabOJMUIbI
TEMJONPOBOAHOCTH (peoHa-13 mpuBenens B cnpaBounuke [0.8]. Onu
MOJIyYeHpl B pe3yJbTaTe rpauueckoil 06paGoOTKH ONBITHBIX JaHHBIX,
ony6aukoBaHHbIX B 1964—1975 rr., u OXBaTHIBAlOT KaK Ta3oBYIO
dasy [T=(250—440) K, p=(0,1—60) MIla], tax u xuakywo [T=
= (100—302) K, p=ps— 60 MIla]. Ta6ysupoBanHble B CIpaBOYHH-
ke ASHRAE [0.39] snauenusi Ar # A/ 6JIM3KH K DEKOMEHAYEMBIM B
[0.8], B To BpeMs kak 3HaueHusi A’ B Tabaunax [0.7, 0.30, 2.1, 4.8],
OCHOBaHHBlE Ha u3MepeHusix [3.25], 3aBuimennl Ha (8—10) %.
B crateax O. B. lIBerkoBa ¢ coasropamu [0.33, 2.28] npexncraBieHHl
uaeHTHYHble Tabaunbl Ay Aas T = (200—350) K, paccuutanHbe MO
0600611[eHHOMY ypaBHeHHIO A*/c,*=[(T), KOTOpOe MNpenJoxkKeHO aB-
TopaMu paHee [4.28].

HsBecTHble HAM 3KCIEPUMEHTAJbHBlE HCCJAEJOBAHHSA TeNJONpo-
BOJIHOCTH (peona-13 mepeuncsens B TabJ. 42, U3 KOTOpPOii, B 4acr-
HOCTH, CJIeIyeT, YTOo NpeoGaajnaiomias YacTb ONBITHHIX AaHHHX IO-
JyueHa METOJAOM HarpeTod HUTH W omy6/aHKoBaHa B 70-X ropax.

TensonpoBogHOCTh razoo6pazHoro ¢peona-13 npu armocdep-
HOM JaBJeHuH usaMepeHa B untepBane 1 =209—452 K. OnbiTHHE
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AKcnepuMeHTaNbHbIE MCCJEI0BAHUS TENJONPOBOAHOCTH (hpeoHa-13

TaG6anma 42

»
MIle- [ R- K"
Ton ABTOpBI ;)Tfu”;lﬁ: ﬂa}a\’;‘]ﬁgne, dasa E E % Tl\g;-* H:;?(q.
=2 g =
1964 |Macua, Bpacepo, | 278—408| 0,003—0,12| r 8 H [3.611
Puenna
1964 | xanansu 212273 Ps K 6 H [1.54,
2.42
1065 |lIserkos 193—273 Ps XK 8 PP [3.25}
1967 |Taywep 148—273 Ds x | 12 | HH | [1.95]
1974 [Tpysnes, lllectopa | 313—452| 0,15—54 r 51 | KII [2.9]
1975 |Tessep, Iepenpnit | 213—435| 0,1—60 r; x| 132 H [3.4,
4.4]
1975 |Caanixos, Bpoikos, | 103—433| 0,1—16,0 | r; x| 56 H [4.211
Myxawmen3sHoB
1975 |Teanep, 93- 2751 0,1—60 x 63 H [4.5,
3anopoxaH 4.10]
1976 |Beunapt, MsH, 08—4923| 0,17—21 r, x| ['pa-| H [4.64]
Iayab uxk
1977 |liBetkos, Jlantes, | 264—416 0,1 r 11 H [4.29]
BacuabkoB

* CM. npumeuanne k Ta6u. 11.

JaHHBle NMATH paboT corjacyloTcs, Kak npasujo, B npexejax =3 %
(puc. 46). Ha 66abiyio Beanuuny (10 10—13 %) oTKJIOHSIOTCS OT
JIMHeHHOH 3aBHCUMOCTH JIMIIb TPH OMBITHBle TOYKH Tpu T=
=209—218 K no nanubim {4.21].

TennonpoBoanocTs razoo6pasHoro ¢peoHa-13 npu MOBHILIEHHBIX
LaBJIEHHSIX U3MepsJNH B HECKOJbKUX J1abOpPaTOpUsiX M IMOJyYeHHBIe
B pabotax [2.9, 4.4, 4.21] s3kcnepuMeHTabHble JaHHBIE JOCTATOYHO
XOpOILIO COIJIacyIOTCs B IepekphiBawuleiics obsactu. B paGore
KaHaACKUX uccaenosatesel [4.64] pesyabTaThl u3MepeHHii mpej-
CTaBJIeHbl TOJILKO Ha rpadukax, a paboThl COBETCKHX HCCJENOBaTe-
Jgefi He ynomunaworcs. [ToaToMy HcnoJb3oBaHue M OLEHKAa 3THX H3-
MepeHHH 3aTpyaHHTEbHA. MOXKHO, 0HAKO, OTMETHUTh, YTO B [4.64]
BHINIOJIHEHBl MOAPOGHbIE H3MEPEHHS TEMJONPOBOLHOCTH (peoHa-13 B
KPUTHYECKOH 00J1acTH U B KHIAKOH ¢ase, mpuyeM 3apuUKCUPOBAHBI
«TMUKH» BOAU3U Typ M Qrp, @ TAKIKE PACCJIOEHHe M30TepM Mpu 60Jb-
KX o B AA, g-nmarpamme. Kputnuecknit mHAeKC H3OLITOYHON Ten-
JIOTIPOBOJHOCTH Ha KDHUTHYECKOH n3oxope okasajcsd OJH3KHM K
HafileHHOMY 1Js1 Apyrux BewecTs [0.4, 4.2].

TensonpoBoAHOCTh KMAKOTO (peoHa-13 Ha JHHUM HaCHILIEHHS
n3MepeHa B llecTH pa6orax (cMm. tabua. 42) B uHtepBasne =
=093—293 K. PacxoxaeHHs ONBITHBIX JAHHBIX pa3HbIX aBTOPOB
HaxoAsTcs B mpegenax 4 9%, ecau HCKJIIOYHTb M3 PacCMOTpPEHHUS
CHJbHO 3aBblllleHHble HaHHble [3.25] u GBITb MOXKET 4acTh TOYEK,
noNyyeHHslx B paGore [2.42] (puc. 47).

Ten10npoBOAHOCTh KHUIKOTO (peoHa-13 B oxHodasHol obsaacTH
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H3Mepsiiu B Tpex paborax [4.4, 4.10, 4.21]. CornacoBaHue Tpex ce-
puil He3aBHCHMBIX H3MepeHHI, B IeJIOM, MOXXHO NMPHU3HATb YAOBJET-
BODHUTE/bHBIM: B MOJAABJSIONIEM GOJbIINHCTBE OMBITHHIX TOYEK pac-
XOXKJ€HUsl He MpeBHIIanT 3—5 Y%.

AT, Brf(nA)

2
o |
v
a 2 /
10 a 3 ALY
v 4 ’(y
-_— 5
g
14 - o
o
260 280 320 360 400 T.K

Puc. 46. TensonpoBoaHOCTh ra3006pa3Horo ¢peoHa-13 mpu HH3KHX AABJAEHHSX:

OnbITHHE NaHHble: | — [eanepa, Ilepenpus [4.4]; 2 — CagbikoBa H ap. [4.21]; 3 — Macua
A ap. {3.61]; 4— Ipysmesa, IllecroBoit [4.35]; 5 — pacueTHHE AaHHLIE NO ypDaBHEHHAM
(0.32a) u (0.31)

Jlns onucaHMs TENMJIONMPOBOJHOCTH C¥KATOrO NMapa H KHAKOCTH
¢peona-13 npumensann ypassenus (0.34), (0.44) u (0.45). Ho ecau
ypaBHenne (0.45) c koapduUHEHTaMH, NpHUBEIEHHHIMH B CTaTbe
[0.35], mocTpoeHo mo ombITHBIM HaHHBIM [4.4], To ypaBHenue (0.44)
npusenero B [0.32] 6e3 cchlIOK Ha KaKHe-THGO H3MePEHUs] A raso-
o6pasHoro ¢peona-13, xorsa 3gech Xke Aaubl Tabauusl gasg T=
=273—423 K u p=0,1—20 MIIa.

B stoM cmpaBouyHHKe pPEeKOMEHAyeTcsl CHcTeMa ypaBHEeHHil, pas-
paborannas B. 3. I'easnepom, I'. B. 3anopoxkanom [0.12, 1.15]. Ona
Bkaoyaer ypaBHeHus (0.31), (0.34), (0.46) c uHAMBHAYyaJbHBIMH
Il KaxA0ro ¢peona koapouuueHTaMH H 060GLIEHHOE ypaBHEHHe
(0.45) ¢ kKo3bGuuMeHTaAMH, NDUBELEHHBIMH B Taba. 5. Huxe nas
¢peona-13 npuBenennt napamerpsl YypaBHenui (0.31), (0.34) u
(0.46}: ‘

@, 0=—=6,488- 103, o, 1= 6,250- 105
by, 1= 1,5671.102 b;,3=—6,0538-10-2;
by, 2= 5,1618-107% by i= 2,9522.10-%
1= 9,7532-107% (3, 4=—1,2850- 109,

168



16

(9%°0) oiuHoHgedA om —g (gge0) omHAHgedA oum —g ‘[I'Z
‘0¢'0] — £ :omHHRY S1HIdnOed ![i'y] Budwada] ‘edorrs] — 9 ‘[g6'1] edomABL — ¢ :[gV'g] BHBURLRXIT — p
t[gz'e]l easovMreay] —g [ig'y] dY H egomKweD — 7 ‘[01'}] eHexodoueg ‘edorya] — / :(9MHHRY SI9HLIGUO

{BHHAIMIOBH WHHUL BH ¢[-BHOdd( 0JOSTHIK 9LdOHTOogOoduOrud] 2% oud

¥ 09z 0z 08 o4 o01 5
08
S Ree|
oo ey
AN /:/’ as
N, /.nwm,
f/,w/ﬂ/nr///z.ﬁ/bm 06
- SR ou
m; —_— ™~ /lon,d:
Ls——= /U@?
: o
g-e ¢-o 0¢
g-8 7-v NP
40 -0 ‘

> (W) 18 01 ¥



€3, 2=—5,6965-10—1; 5= 1,2092.100;
o 3= 1,8539-100; ¢y, 6=—5,7078-101;
Ap=294.10—* B1/(M-K).

Itu Ko3PYHUHEHTH ONpefessJd MO MacCHBY COTJACyIOLIMXCS
IKCNMePUMEHTAaJbHBIX 3HaueHHil A u3 paboT, IMepPeuYHuCICHHHX B
Taba. 42. Ypauenusa (0.31) u (0.34) npumeHuMbl B HHTepBaJje =
200—500 K nu ©=0—1,9, a ypaBuenus (0.45) u (0.46) npu T=
93—287 K n p=ps— 60 MIla. Takum o6pa3oM, peKoMeHayeMas
CHCTeMa YPaBHEHHH OXBaTblBaeT MPAKTHYECKH BCIO 06J1aCTh H3Me-
peHuil B ra3oBoil M xkuIK0H (aszax ¢peona-13.

B Tex cayuasx, xorgja HeoOXOZMMO pacnoJjaratb SBHO BhIpa-
JKEHHOH TeMmepaTypHOil 3aBHCHMOCTBIO OPTOGapHUECKHX TEMNJIONpO-
BogHocTell (A u A”) ¢peona-13, pexoMeHaylOTCs MpenJOKEHHbIE
H. N. Ilepenvuiteitnom u E. B. Ilapymnubim ypasuenus (0.326),
npuyem aJsi A” nmpu temnepatypax Huxke HopMaJabHOH (T<Turx.)
cJelyeT HCMoJb3oBaTh ypaBHenue (0.32a).

Camonnddysus. lauusle o camonuddysun ¢peona-13 B cnpa-
BOYHOH JutTeparype orcyrctBylor. HemaBHo Xappuc [4.41] BemoJ-
HHUJ moApobGHble uamepenus Dy B rasosoil ¢pase ¢ppeona-13 npu T=
=303—348 K u p=3,7—188 MIla. B stoit pabore oco6oe BHHMa-
HHe YNeJsiJIOCh H3y4yeHHIO MJIOTHOCTHOH 3aBHCHMOCTH Dy B KDHUTH-
‘yecKoii 00s1aCTH, HO TaK Ha3biBaeMOil KPHUTHYECKOH aHOMAaJHH He
ob6HapyxeHo. [l KaxKIOH M3 TPeX H30TEPM COCTaBJeHbl ypaBHe-
uusg tuna (0.50) npu n=0 u m=3. OTMeuaeTcs Takxke, UTO (GYHK-
vus Dy/YT nunedHO 3aBHCHT OT MOJIbHOTO 06beMa 10 w=2.

B pa6ore [0.36] npuBenens Tabaunu Dy mnpu I'=313—403 K,
p<<15 MIla, paccunranusie no cootHouleHH0 (0.47) U3 ONMBITHBIX
JaHHbIX 0 Dy, cuctembt R13 — Ny [5.17).

B pa6ore [3.23] Tabauusl camonuddysun xuikoro ¢peona-13
paccuuTaHbl no 0606uieHHOMY ypaBHeHHI0 (0.52), mpuueM 3HaueHHe
Dieo7==3,34-10"° wM2?/c oOLEHeHO NO HHKPeMEHTaM aTOMapHHIX
BKJIa/I0B.

4.4, TABJIMLLbI TEMIO®U3UUECKMX CBOACTB

TepmonunaMuueckue TaOJMIBl AJs [a3000Pa3HOr0 H KHAKOTO
tdpeona-13 paccuntaHpl 1O ypPaBHEHHUAM, IIPEICTABJIEHHHIM B
pasn. 4.2, oxBarbiBaloT o6aactb 1 =203—473 K u p=0,01—20 MIla
1 BKJIOYAIOT BoceMb BesnyuH (TabJ. 43, 44).

Hauano orcuera KaJOpHYecKHX (DyHKUMEH — HI€aJbHO rasoBoe
cocrosnue npu 0 K, no npu BhuucieHHn £ 1o popmyne (0.24)
BMECTO  HeH3BEeCTHOH  BeqwumHel ~Alg  NpHHATA  KOHCTAaHTA
Ahs [(RTo) To=10.

[

Pekomenayemble TabJuibl MepeHOCHHX CBOHCTB (TabJ. 45, 46)
OXBAaTHIBAIOT Ty e 06JaCTb COCTOSIHHII, YTO M TEPMOAMHAMHYECKHE
TabJauLbL.

[Tpu Heo6XOAMMOCTH, OTHeJbHbIE TenjaodH3HYECKHEe CBOHCTBA
JKHAKOro M rasoo6pasHoro ¢peona-13 MOryT ObITH PacCUHTaHBI IO
ypaBHeHHSM, MpPHBEJEHHBIM B pasi. 4.1—4.3, B GoJsee mupoxoii 06-
Jactu p, T-nepeMeHHBbIX.
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—

0 2 h s Cp w " o-103
T=203,15 K
0,01 0,62 0,9967 | 474,0] 4,649{ 0,518 138,0 35,26 4,978
0,02 1,25 0,9934 | 473,8| 4,593 0,520 137,7 35,35 5,035
0,03 1,87 0,9901 | 473,7| 4,560{ 0,523 137,3 35,44 5,093
0,04 2,51 0,9368 | 473,5| 4,536 0,525 137,0 35,53 5,153
0,05 3,14 0,9834 | 473,3| 4,518] 0,528 136,7 35,62 5,213
0,1 6,4 0,9662 | 472,3| 4,460 0,541 135,1 36,10 5,537
0,2 1476,5 0,0084 335 21 3,733 0,711 749,3 —0,42 2,727
0,31 1476,9 0,0126 335, L2 3,735 0,711 750,2 —0,43 2,722
0,41 1477,3 0,0167 335,2 3,735 0,711 751,1 —0,43 2,717
0,5 1477,7 0,0209 | 335,2] 3,734 0,710 752,0 —0,43 2’ J712
1,0 1479,6 0,0418 | 335,4| 3,733 0,708 756,4 —0,43 2. ,687
2,0 | 1483,2 0,0834 | 335,7| 3,732 0,705 764 .9 —0,44 2,640
3,0 | 14871 0,1248 | 336,0] 3,730 0,702 773,2 —0,45 2 ,995
4,01 1490,6 0 1660 | 336,3| 3,728 0,698 781,2 —0\46 2,583
5,0 | 1494,1 0 ,2070 | 336,7| 3,727 0,696 788,9 —0,47 2,513
6,0 | 1497,5 0,2478 | 337,0{ 3,725 0,693 796,4 —0,48 2,475
7,0 | 1500,9 0,2884 | 337,3| 3,723 0,690 803,7 —0,49 2,439
8,0 | 1504,1 0,3289 337,17 3,722 0,688 810 7 —0,49 2,404
9,0 | 1507,3 0,3693 | 338,0{ 3,720 0,685 817 6 —0,50 2,371
0,0 ]510 5 0,4094 | 338,4| 3,718| 0,683 824,2 —0,51 2,340
2,0 1516,6 0,48%4 339,1 3,715 0,679 837,0 —0,52 2,281
4,01 1522,4 0 5687 | 339,8] 3,712 0,675 849,1 —0,53 2,226
6,0 | 1528,1 0, 6476 340,5| 3,710 0,671 860,6 —0,54 2,175
8,0 1533 6 0,7259 341,2| 3,707 0,668 871,5 —0,55 2,128
0,0 1538.9 0,8038 342 0l 3,704 0,665 881,9 —0,56 2,084
T=213,15 K

0,59 | 0,9972 | 479,3| 4,674] 0,533 141,0 30,25 | 4,736
1,19 | 0,9944 | 479,1| 4,618 0,535 140,7 30,32 | 4,782
1,78 | 0,9916 | 479,0f 4,585 0,537 140,5 30,38 | 4,828
2,38 | 0,9888 | 478,8 4,562 0,539 140,2 30,45 | 4,875
2,99 | 0,9860 | 478,6| 4,544 0,541 139,9 30,52 | 4,923
6,07 0,9715 | 477,8] 4,486 0,552 138,5 30,86 | 5,176
12,5 0.9413 | 476.0| 4,425 0,576 135,5 31,63 | 5,763

1435,7 0,0123 | 342,5| 3,770 0,762 674,3 0,34 | 2,949
1436,2 0,0164 | 342,6| 3,770 0,762 675,3 —0,34 | 2,942
1436,6 0,0205 | 342,6{ 3,770 0,761 676,2 —0,34 | 2,935
1438,9 0.0410 | 342.7| 3,759 0,759 681,1 —-0,35| 2,902
1443,4 0,0817 | 343,0] 3,757 0,754 690,6 —0,36 | 2,840
14477 0,1221 | 343,3| 3,765 0,750 699,6 —0,38 | 2,782
1451,8 0.1624 | 343.6| 3,763 0,746 708,4 —0,39 | 2,727
1455,9 0,2024 | 343,8| 3,761{ 0,742 716,8 —0,40 | 2,676
1459,9 0,2423 | 344,1] 3,759| 0,738 725,0 —0,41 | 2,628
1463,7 0.2819 | 344.4| 3.757| 0,735 732,9 —0,42 | 2,582
1467,4 0,3213 | 344,8} 3,756| 0,732 740,6 —0,43 | 2,540
1471,1 0.3606 | 345.1| 3,754/ 0,729 748.0 —0,44 | 2,499
1474,7 0,3997 | 345,4| 3,752 0,726 755,2 —0,44 | 2,460
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P 0 z h s Cp w n a-10°
12,0 | 1481,6 0,4774 | 346,0] 3,749| 0,721 768,9 | —0,46 2,388
14,0 | 1488,2 | 0,5545 | 346,7| 3,746] 0,716 782,0 | —0,47 92,323
16,0 | 1494 .6 0.6310 | 347.4| 3.743] 0.712 | 794.4 | —0.49 2,263
18.0 | 15007 0,7070 | 348,1{ 3,740| 0,708 806,1 | —0,50 | 2,207
20.0 | 1506.6 0.7825 | 348.8| 3.737| 0.704 817.4 | —0.51 2,156

T=22315 K

0,01 0,56 | 0,9976 | 484,7| 4,699 0,548 144,0 26,14 4,518
0,02 1,13 ] 0,9952 | 484 5| 4,643| 0,549 143,7 26,19 4,554
0,03 1,70 | 0,9928 | 484,4| 4,610, 0,551 143,5 26,24 4,592
0,04 2,27 | 0,9904 | 484,3| 4,587 0,553 143,2 26,29 4,629
0,05 2,851 0,9880 | 484,1| 4,569 0,554 143,0 96,34 4.668
0,1 577 | 0.9757 | 483.4| 4 511] 0.563 141.7 26,60 4,869
0,2 11,85 | 0,9503 | 481,8} 4,451} 0,583 139,1 27,16 5,322
0,3 18,29 | 0,9235 | 480,2| 4,414 0,606 135,4 27,1 5. 862
0,4 95.16 | 0.8950 | 478.5 4.385| 0.634 133,4 28,50 6,518
0,5 1393,1 0.0202 | 350,5 3,806/ 0,822 | 603,1 | —0,24 3,224
1,0 {13959 0,0403 | 350,6| 3,805 0,819 608,6 | —0,25 3,179
2.0 | 1401,2 0,0804 | 350,8] 3,803 0,813 6191 | —0.27 3,093
3.0 | 14064 0,1201 | 351,0| 3,800 0,807 | 629,2 —0.29 3,014
4,0 | 1411,3 0,1596 | 351,3] 3,798 0,801 638,8 | —0,31 2,042
5,0 | 1416,1 0,1988 | 351,5( 3,796 0,796 6481 | —0,32 2,874
6,0 | 1420,7 0,2378 | 351,8( 3,794 0,792 6570 | —0.33 2,812
7.0 | 14252 | 0.2765 | 352.1| 3.792| 0.787 | 655.6 | —0,34 2,754
8.0 | 1429°5 0.3151 | 352.3| 3.700| 0,783 673,9 | —0,35 2,700
9.0 | 1433.8 0.3534 | 352.6| 3.788| 0.780 682,0 | —0,37 2,648
10,0 | 14379 0,3916 | 352,9| 3,787 0,775 689,7 | —0,38 2,600
12,0 | 1445,7 | 0,4673 | 353,5 3,783 0,770 704,6 | —0,39 2,512
14,0 | 1453,3 | 0,544 | 354,1| 3,730| 0,764 718.6 | —0,41 2,433
16,0 | 1460,4 0,6168 | 354,8| 3,776] 0,759 731.9 | —0,43 2,361
18,0 | 1467,3 | 0,6907 | 355,4| 3,773| 0,754 744,5 | —0,44 2,295
20,0 | 1473,9 0.7640 | 356.1| 3.770| 0,750 756,5 | —0,45 2,235

T=233,15 K
0,01 0,54 | 0,9980 | 490,2| 4,723 0,562 146,9 22,76 4,319
0,02 1.08 | 0,9959 | 490,1| 4,668 0,563 146,6 22,80 4,349
0,03 1,63 0,9938 | 490,0| 4,635 0,565 146,4 22,84 4,37
0,04 2,17 | 0,9918 | 489,9| 4,612 0,566 146,2 22,87 4,410
0,05 279 | 09807 | 489.7| 4.593| 0,568 146,0 22,91 4,441
0,1 5,50 | 0,9792 | 489,1| 4,536/ 0,575 144,9 23,11 4,603
0,2 11,% | 0,9575 | 487,7) 4,477/ 0,591 142,6 23,52 4,961
0,3 17,29 | 0,9349 | 486,3| 4,440{ 0,610 140, 2 23,98 5,374
0,4 23.66 | 0.9112 | 484.8| 4,413 0,631 137,6 24,49 5.857
0,5 30,40 | 0.8862 | 483.2| 4,390 0,656 134,9 95,05 6.431
0,6 37,61 | 0,859 | 481,5( 4,370 0,635 132,0 925,70 719
0,7 | 13478 0,0280 | 359,1| 3,843 0,888 536,7 | —0,14 3,587
0,8 13485 0,0320 | 359,1| 3,843 0,887 538,0 | —0,14 3.573
0.9 | 13492 0.0359 | 359.1| 3.842| 0,886 539,2 | —0,14 3.560
1.0 | 1349.9 0.0399 | 359 1| 3.842| 0’885 F40,4 | —0,14 3.546
2,0 | 1356,4 0.0795 | 359,3| 3,840 0,876 552,4 | —0,17 3,422
3.0 | 1362.7 0,1186 | 350,4] 3,837 0,868 563,7 | —0,19 3,312
4,0 | 1363,6 0,1575 | 359,6/ 3,835 0,860 574.4 | —0.21 3,213
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p z h s ! Cp W w o103
5,0 0,1960 | 359,8| 3,832 0,854 534,7 —0,23 3,122
6,0 0,2343 | 360,0| 3,830 0,848 594,6 —0,25 3,039
7.0 0,2723 | 360,2( 3,828| 0,842 604,0 —0, 27 2,962
8,0 0,3101 | 360,4| 3,826| 0,837 613,1 —0,28 2,892
9,0 0,3476 | 360,7| 3,824 0,832 621,8 —0,29 2,827
10,0 0,3850 | 350,9| 3,822 0,828 630,3 —0,31 2,766
12,0 0,4550 | 361,4} 3,818 0,820 646,3 —0,33 2,656
14,0 0,5322 | 362,0f 3,814 0,813 661,4 —0,35 2,558
16,0 0,6048 362,6| 3,811 0,806 675,6 —0,37 2,472
18,0 0,6767 | 363,2| 3,807, 0,801 689,1 —0,38 2,394

20,0 0, 7481 | 363,8] 3,804 0,736 701,9 —0,40 2,323

T=243,15 K

0,9982 | 495,9( 4,747] 0,576 149,7 19,96 4,137
0,9964 | 495,8] 4,691| 0,577 149,5 19,99 4,162
0,9946 | 495,7| 4,659] 0,578 149,3 20,02 4,187
0,9928 | 495,6( 4,636 0,579 149,1 20,05 4,212
0,9910 | 495,5| 4,618/ 0,581 148,9 20,08 4,238
0,9819 | 494,9| 4,561| 0,587 147,9 20,22 4,370
0.9633 | 493.7| 4.502| 0.601 145,9 20,54 4,657
0,9440 | 492,4| 4,466 0,616 143,8 20,88 4,981
0,9239 | 491,1) 4,439 0,633 141,6 21,25 5,349
0.9030 | 489.7| 4,417 0.632 139,3 21,65 5,773
0,8812 488,3| 4,398/ 0,673 136,8 22,10 6,266
0,8582 486 7| 4,381 0,698 134,2 22,60 6,848
0.8338 | 485.1| 4,366| 0.728 131,5 23,16 7,551
0,0358 | 368,3| 3,881 0,958 473,9 | —0,01 4,085
0.,0398 | 368.3| 3,881 0.957 475,4 | —0,01 4,064
0,0790 | 368,3| 3,878 0,943 489,2 | —0,05 3,874
0,1178 | 368,4| 3,875 0,931 502,2 | —0,08 3,709
0.1562 | 368.5 3.872 0.921 514,4 | —0,11 3,365
0,1942 | 368,6| 3,869 0,912 525,9 | —0,14 3.437
0,2319 | 368,7 3,867| 0,903 536,9 | —0,16 3.323
0.2693 | 368.9| 3.864| 0.896 547,4 | —0,18 3,221
0,3064 | 369,1| 3,862 0,889 557,4 | —0,20 3.127
0,3433 | 369,2| 3,860, 0,883 567,0 | —0,22 3,042
0,3798 | 369,4| 3,858 0,877 576,2 | —0,23 2,963
0,4523 | 369,9| 3,833 0,867 £93,6 | —0,26 2,824
0.5239 | 370.4| 3,849 0,859 609,8 | —0,29 2,703
0,5948 | 370,9| 3,846/ 0,851 625, 1 —0,3l1 2,598
0,6650 | 371,4| 3,842 0,845 639,5 | —0,33 2,504
0,7345 | 372,01 3,838/ 0,839 653,1 —0.35 2,420

T=253,15 K

0,9984 | 501,8| 4,779 0,539 152,5 17,63 3,971
0,9959 | 501,6| 4,715 0,590 152,3 17,65 3,991
0,9953 | 501,5| 4,682 0,591 152,1 17,67 4,012
0,9937 | 501,4| 4,659 0,592 152,90 17,69 4,033
0,9922 | 501,3| 4,641 0,533 151,8 17,72 4,054
0,9842 | 500,8| 4,535 0,59 150,9 17,83 4,163
0,9681 | 499,7| 4,526 0,610 149,1 18,07 4,397
0,9514 | 498,6| 4,491 0,623 147,2 18,33 4,636
0,9342 | 497,4| 4,465 0,636 145,3 18,60 4,944
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P P 2 h s p w " o108
0,5 27,08 { 0,9165 | 496,2| 4,444| 0,651 143,3 18,90 5,267
0,6 33,16 | 0,8981 | 495,0 4.42:) 0,668 141,2 19,22 5,633
0,7 39,52 | 0,8790 | 493,7| 4,409 0,687 139,0 19,57 6,050
0,8 46,22 | 0,8590 | 492,3| 4,395 0,709 136,7 19,95 6,532
0,9 53,30 | 0,8381 | 490,8| 4,381 0,733 134,3 20,38 7,096
10| 60,82 | 0.8160 | 489.3| 4.368| 0762 | 131.7 | 20,85 | 7.768
2,0 | 1254,5 0,0791 | 378,2 3 917 1,019 427,7 0,11 4,531
3,0 | 1264,6 0,1177 | 378,1 3 914 1 00! 443,0 0,06 4,265
4,0 | 1273,9 0,1558 | 378,0 3,910 0 985 407,2 0,02 4,044
5,0 | 1282,6 0,1935 | 378,0| 3,907 0,971 470,4 —0,02 3,855
6,0 | 1290,7 0,2307 378,1| 3,904 0,960 482,8 —0,05 3,691
7,0 | 1208,4 0,2676 | 378,1| 3,902 0,950 494,5 —0,08 3,547
8,0 | 1305,6 0,3041 | 378,2! 3,899 0,940 505,6 —0,11 3,420
9,0 | 1312,5 0,3403 378,3 3,896 0,932 516,2 —0,13 3,305
10,0 | 1319,1 0,3762 | 378,5( 3,894 0,925 526,3 —0,16 3,202
12,0 | 1331,4 0,4473 | 378,8| 3,889 0,912 545,3 —0,19 3,023

14,0 | 1342,7 0,5175 | 379,2( 3,885 0,901 562,8 —0,23 2,871
16,0 | 1353,3 0, 15868 379,6| 3,881 0,892 579,2 —0,25 2,741
18,0 | 1363,2 0,6553 | 380,1{ 3,877 0,884 594,6 —0,28 2,627
20,0 | 1372,6 0,7232 380,6/ 3,873l 0,877 609,] —0,30 2,527
T=263,15 K
L
0,01 0,48 | 0,998 | 507,7| 4,794] 0,602 1,55,2 15,67 3,817
0,02 0,9 0,9973 | 507,6( 4,738 0,603 155,1 15,69 3 835
0,03 1,44 ] 0,9939 | 507,5| 4,706] 0,604 154,9 15,71 3. ,852
0,04 1,92 0,9945 | 507,4] 4,682 0,605 154,7 15,73 3. ,870
0,05 2,40 | 0,9931 | 507,3| 4,664 0,606 154 6 15,74 3,887
0,1 4,84 0,9862 | 506,8| 4,608 0,611 153,8 15,83 3,978
0,2 9,82 | 0,9720 | 505,9] 4,550 0,620 152,2 16,02 4,17]
0,3 14,96 | 0,9575 504,9 4,515/ 0,631 150,5 16.22 4,381
0,4 20,26 0,9427 | 503,8| 4,490 0,642 148,8 16,42 4,612
0,5 25,74 | 0,9274 | 502,8 4,469 0,654 147,0 16,64 4,865
0,6 31,42 | 0,9117 | 501,6| 4,451} 0,667 145,2 16,88 5,145
0,7 37,32 | 0,8955 | 500,5| 4,436] 0,682 143,3 17,13 5,458
0,8 43,46 | 0,8788 | 499,3| 4,422 0,698 141,4 17,40 5,808
0,9 49,88 | 0,8615 | 498,1| 4,409 0,717 139 3 17,70 6,204

1,0 56,61 0,8434 | 496,8| 4,397 0,737 137,2 18.02 6,657
1,5 97,00 0,7383 | 489,1] 4,342} 0,903 124,4 20,21 10,53
2,0 | 1193,1 0,0800 | 388,8] 3,958 1,116 365,4 0,35 5 593
3,0 | 12071 0,1187 | 388,5| 3,954} 1,083 384,2 0,26 5. ,108
4,01 1219,5 0,1566 | 388,2 3 L9501 1,057 401,2 0,19 4 ,733
5,0 | 1230,8 0,1940 | 388,1} 3,946] 1,036 4]6 7 0,13 4 432
6,0 | 1241,1 0,2308 | 387,9 3 943 1,019 43],0 0,08 4 183
7.0 | 1250,6 0,2672 | 387,9} 3,939] 1 004 444,3 0,04 3,972
8,0 | 1259,5 0,3033 | 387,9] 3,936 0 991 456,8 —0,00 3,791
9,0 | 1267,9 0,3389 | 387,9] 3,933 0,980 468,6 —0,04 3,634
10,0 | 1275,7 0,3742 | 387.9| 3,931} 0,971 479,8 —0,06 3,495
12,0 | 1290,3 0,4440 | 388,1 3,925 0,954 500,5 —0,12 3, 259
14,0 | 1303,5 0,5128 | 388,4| 3,920, 0,940 519,5 —0,16 3,066
16,0 | 1315,7 0,5306 | 388,7 3,916 0,929 537,1 —0,19 2,904
18,0 | 1327,0 0 ,6476 | 389,1] 3,912 0,920 553,5 —0,22 2,766

20,0 | 1337,5 0,7139 | 389,5 3,903 0,911 568,9 —0,25 2,646
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p [ z h s ‘ Cp © n a-10°
T=273,15 K
0,01 0,46 0,9988 | 13,8 4,816; 0,615 157,9 14,03 3,676
0,02 0,92 | 0,9976 | 13,7 4,761| 0,616 157,8 14,04 3,690
0,03 1,30 | 0,9964 | &13,6] 4,728 0,617 157,6 14,06 3,705
0,04 1,851 0,9951 | 513,5} 4,708} 0,618 157,5 14,07 3,720
0,05 2,31 0 9939 513, 4,687 0,618 157,3 14,09 3,735
0,1 4,66 [ 0,9878 | 513,0( 4,631] 0,622 156,6 14,16 3,811
0,2 9,43 0,9753 512,1| 4,574 0,630 155,2 14,30 3,972
0,3 14,33 | 0,9626 | 511 ,2 4,539 0,639 153,7 14,45 4,146
0,4 19,37 | 0,9497 | 510,3| 4,514 0,648 ]52,] 14,61 4,333
0, 24,56 | 0,9364 | 509,3} 4,493 0,659 150,6 14,78 4,536
0,6 29,90 | 0,9229 | 508,3| 4,476 0,669 149,0 14,95 4,757
0,7 35,42 | 0,900 | 507,3| 4,461] 0,681 147,3 15,14 4,998
0,8 41,13 | 0,8947 | £06,3| 4,448 0,694 145,6 15,34 5,264
0,9 47,04 | 0,8800 | 505,2( 4,436] 0,708 143,9 15,55 5,557
1,0 83,18 | 0,8649 | 504,1| 4,424 0,723 142,1 15,78 5,882
1,5 88,39 | 0,7806 | 497,7| 4,374] 0,832 131,8 17,20 8,293
2,0 { 1118,1 0,0823 | 400,6| 4,003 1,269 298,3 0,77 7,687
3,0 | 1139,5 0,1211 | 399,8| 3,996 1,197 323,4 0,8 6,959
4,0 1157,4 0,1590 | 399,92 3,991{ 1,148 34,7 0,44 5,817
5,0 | 1172,8 0,1961 | 398,8) 3,986 1,112 363,5 0,34 5,282
6.0 1186.4 0,2326 | 398,5( 3,982 1,085 380,4 0,26 4,872
7,0 | 1198,6 0,2686 | 398,2| 3,978f 1,063 395,9 0,19 4,545
8,01 1209,8 0,3041 | 398,0{ 3,974| 1,044 410,1 0,13 4,277
9,0 | 1220,2 0,3393 | 397.9| 3,971 1,029 423,4 0,08 4,051
10,0 | 1229,8 0,3740 397,9] 3,968 1,016 435,8 0,04 3,858
12,0 | 1247,2 0,4426 | 397,9| 3,962| 0,994 458,6 —0,03 3,543
14,0 | 1262,7 0,5100 | 398,0] 3,956| 0,977 479,2 | —0,08 3,295
16,0 | 1276,8 0,8764 | 398,2| 3,951f 0,963 498,2 | —0,13 3,092
18,0 | 1289.8 0,6419 | 398,4| 3,947 0,951 515,7 —0,16 2, 1923
20,0 [ 1301,8 0,7067 | 398,8] 3,942 0,941 532.0 | —0.20 2,778
T=283,15 K
0,01 0,44 0,9989 { 520,0{ 4,839 0,628 160,5 12,64 3,544
0,02 0,8 | 0,9978 | 519,9| 4,783 0,628 160,4 12,65 3,557
0,03 1,34 | 0,9968 | 519,9| 4,751} 0,629 160,3 12,66 3 569
0,04 1,78 | 0,9057 | 519,8] 4,728 0,630 160, 2 12,67 3 582
0,05 2 23| 0,9946 | 519,7 4,710] 0,630 160,0 12,68 3,595
0,1 4,49 0,9891 | 519,3| 4,654 0,634 159,4 12,74 3,660
0,2 9,07 | 0,9781 | 518,5( 4,596 0,641 158,1 12,85 3,796
0,3 13,77 | 0,9669 | 517,6| 4,562] 0,648 156,7 12,97 3,940
0,4 18,57 | 0.,9555 | 516,8| 4,537} 0,656 155,4 13,09 4,095
0,5 23,50 0,9439 | 515,9| 4,517 0,664 154,0 13,22 4,26]
0,6 28,56 | 0,9321 | 515,0[ 4,500{ 0,673 152,5 13,35 4,439
0,7 33,76 | 0,9201 | 514,1| 4,486] 0,683 151,1 13,49 4 630
0.8 39,10 { 0,9077 | 513,2] 4,473] 0,693 149,6 13,64 4,837
0.9 44,61 0,8952 | 512,2| 4,461 0,704 148,1 13,80 5,062
1,0 50.29 0,8823 | 511,3| 4,450 0,716 146,5 13,96 5,307
1.5 81,94 | 0,8123 | 505,8 4,403 0,794 137,9 14,94 6,966
2,0 121,83 | 0,7284 | 499,1| 4,362 0,936 127,4 16,32 ]O 10
3,0 | 1052,7 0,1264 | 412,7| 4,043| 1,412 255,7 1,20 9, 841
4,0 | 1082,4 0,]640 411,3| 4,034 1,287 255,3 0,87 7,815
5,0 | 1105,5 0.2007 | 410,4! 4,028 1,215 309, + 0,66 6,666
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P ) z L h g s Cp ’ w m «-10
i |

6,0 | 1124,6 0,2357 | 409,7 4,022 1,163 330,1 0,51 5,905
7,0 | 1141,0 0,2722 | 409,2( 4,017] 1,130 318,4 0,40 5,353
8,0 | 1155,6 0,3072 | 408,8] 4,013 1,102 364,9 0,31 4,931
9,0 | 1168,7 0,3417 | 408,5| 4,009 1,080 330,0 0,24 4,594
10,0 | 1180,6 0,3758 | 408,3| 4,005 1,052 393,9 0,18 4,318
12,0 | 1201,8 0,4431 | 408,0| 3,998/ 1,033 419,1 0,08 3,886
14,0 | 1220,2 0,5091 | 407,9| 3,992 1,011 441.,6 0,01 3,562
16,0 | 1236,7 0,5741 | 407,9| 3,986] 0,993 461,9 —0,05 3,308
18,0 | 1251, 6 0,6381 | 408,1| 3,981| 0,979 480,6 —0,10 3,098
20,0 | 1265,2 0,7014 | 408,3| 3,976 0,968 497.,9 —0,14 2,924

T=293,15 K
1 0,43 | 0,9990 | 526,4| 4,861 0,640 163,1 11,46 3,422
2 0,8 | 0,9331 | 525,3| 4,805 0,640 163,0 11,47 3,433
3 1,29 | 0,9971 | 526,2| 4,773] 0,641 162,9 11,48 3,444
4 1,72 | 0,991 | 526,1| 4,750| 0,641 162,8 11,48 3,455
5| 2,151 0 9952 526,1| 4,732| 0,642 162,7 11,49 3,465
4.33 0 9903 525,7| 4,675 0,645 162,1 11,54 3,521
8,74 0,9805 524,9| 4,619 0,651 160,9 11 62 3,637
13,25 0,9706 | 524,2| 4,585 0, 657 159,7 11,72 3,759
17,85 | 0,9605 | 523,4| 4,560 153,5 11 81 3,889

0,654

22,55 | 0.9503 | 522.6| 4,540 0 671 157,2 il 91 4,026
27,36 | 10,9399 | 521,8| 4,524| 0.678 155,9 12,01 4,172
32,28 | 0.9293 | 521.0 4,509 0,636 154,6 12,12 4,327
37.32 | 0.9186 520,1f 4,497 0,693 153,3 12,23 4,493
42,50 | 0,9077 | 519,3| 4,485 0,704 152,0 12,35 4,671
47,80 | 0,8966 | 518,4( 4,475 0,713 150,6 12,47 4,861

76,73 | 0,8372 | 513,7| 4.431| 0,773 143,3 13 17 6,075
111,38 | 0,7696 | 508,1| 4,333 0,865 134,8 14.07 8,035
155,75 | 0,6879 | 501,2 4,357| 1,039 124,58 15.30 11,85
223,66 | 0,5749 | 491,2] 4,313] 1,552 110,7 17,12 23,81
949,21 | 0,1380 | 427,3| 4,091| 1,856 194,2 2,35 17,53
980,28 | 0,1749 425,5 4,084 1,603 217,5 1,80 13,07
1022,1 0,2095 | 423,3( 4,073] 1,336 252, 1 1,23 9,360
1051,9 0,2445 | 421,9] 4,085 1,281 273,9 0,92 7,619
1075,5 0,2789 | 420,9| 4,058| 1,216 301,2 0,71 6,568
1095,3 0,3130 | 420,1f 4,052 1,171 320,7 0,56 5,849

coococ o oot ooo Moo MO VNG MEmL—~co oo

oooc:-aawo_@ooxloam-&xwwwm——-oooooooooooooo

111274 | 0.3468 | 419.6| 4,047 1,137 | 338.1 0,44 | 5,318
1 1127.5 | 0.3801 | 419.1| 4,043 1.111 | 353,8 0.35 | 4,907
1 1153.6 | 0.4459 | 418.5| 4.035| 1.071 | 331.8 0.21 | 4.303
14.0 | 1175.7 | 0.5103 | 418.2| 4,028 1,043 | 405.2 0.11 | 3.874
16,0 | 11950 | 0.5733 | 418.0| 4.021| 1,022 | 428.1 0.03 | 3.550
18,0 [ 12122 | 0.6364 | 418.0[ 4.016] 1.005 | 447.9 | —0,03 | 3.204
20,0 | 1227.8 | 0.69s1 | 418,11 4.010l 0)991 | 4562 | —0.08 | 3084

T=303,15 K

0,01l 0,42| 0,9991 | 532,8 4,332 0,651 | 155,7 | 10,45 | 3,303
0,02l  0.83| 0,9983 532,7 48271 0,652 | 1656 | 10.45 | 3.317
0.03| 1.25| 070974 | 5327 4.791| 0.652 | 1655 | 10,45 | 3.327
0,04 1.66 | 0.9965 | 5326 4.771| 0.653 | 165.4 | 10.47 | 3.333
0.05| 208 | 09957 | 5325 4,754 0.653 | 165.3 | 10,43 | 3343
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0,656
0,661
0,667
0,672
0,678
0,684
0,691
0,698
0, 705
0,713
0,760
0,826
0,930
1,124
1,658

19,480

2,350
1,817
1,601
1,478
1,397
1,338
1,293
1,238
1,229
1,204
1,183
1,165
1,135
1,111
1,091
1,075
1,061
1,048
1,038
1,028
1,019
1,012

3,15 K

0,663
0,663
0,664
0,664
0,664
0,667
0,671
0,676
0,681
0,686
0,691
0,697
0,703
0,709

OO = W WA UTTD~I00WOD — DD enl
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OOO_OOOOOO_OOOOOQ"""'—'—‘N)M

N e
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3,3%4
3,493
3,598
3,707
3,823
3,944
4,072
4,208
4,351
4,503
5,431
6,782
8,959
13,12
24,83

27,23

17°14

1319

10,99

9.570
8. 559
7.798
7.199
6,714
6.310
5.968
5.673
5.190
4,809
4,497
4,937
4,016
3,824
3,657
3.509
3.377
3,957

3,201
3,210
3,218
3,226
3,235
3,276
3,362
3,452
3,546
3,644
3,747
3,854
3,966
4,085
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14 0 2 h l s Cp l w B, a-10°
1,0 43,68 0,9186 | 532,7 4,522 0,715 | 158,1 10,18 | 4,209
1.5 68.85| 0.8741 | 528.9| 4°481| 0753 | 152'5 10,56 | 4,940
2,0 97,12 0.8252 | 524.7| 4448 0’803 146,5 11,00 5,932
2,5 129,67 | 0.7735 | 520.0| 4.419| 0’874 139,9 | 11,51 7,358
3,01 168,51 | 0.7143 | 514.5| 4.390| 0,983 | 1326 12,09 | 9,588
3,51 217,68 | 0.6451 | 507.9| 4.361| 1.175 | 1246 12,69 | 13.56
4,01 286,96 | 0,5592 | 499,1| 4,326| 1.597 | 115.8 13.09 | 2235
4,5 408,80 | 0,4416 | 485.5| 4.278| 27930 | 108’2 12,15

5,0 | 633,77 0.3165 | 465.9| 4.212| 1,063 117,1 7,68

55| 766,92 | 0.2877 | 456.4| 4.180| 2,475 | 145.5 4,57 | 30,89
6,0 | 830,27 | 02899 | 452°2| 4 165 1.924 169,9 3,23 | 19,68
6,5 | 871,09 | 0.2994 | 449.7| 4,155 1.676 189.9 2,50 | 14,87
7,0 | 901,43 | 0,3116 | 447,9| 4.147] 1.535 | 206.9 2,04 | 12,20
7,5| 925,73 | 0.3250 | 446.5 4.141] 1.442 | 22179 1,71 |10,48
8,0 | 946,09 | 0.3392 | 445.4| 4.136| 1.375 | 235.4 1,47 | 9,283
8,5 | 963,68 | 0.3530 | 444.5| 4.131] 1.325 | 2476 1,27 | 8,389
9,0 | 979.21 | 0.3687 | 443'7| 4.127] 17286 | 238.9 1,12 7,694
9,51 993,14 0,3833 | 443,0{ 4,123 1,254 | 269.4 0,99 7,135
10,0 | 1005,8 | 0,3989 | 442.4| 4.120] 1.227 | 279.3 0.88 | 6.674
11,0 | 1028,1 0,4292 | 441,5| 4,113] 1,184 | 297,3 0,71 5,956
12,0 { 1047,5 | 0,459 | 440,7| 4,108| 1.152 | 313.6 0,58 | 5,417
13,0 | 1064,6 | 0,4899 | 440,1| 4,103] 1.126 | 328.6 0,47 | 4,994
14,0 | 1080,0 | 0,5201 | 4397 4.099] 1'105 | 3424 0,38 | 4,652
15,0 { 1094,0 | 0,5501 | 439,3| 4,094| 1.088 | 355.2 0,31 4,369
16,0 | 1106.9 | 0.5799'| 439.0| 4.001| 1.073 | 357.3 0,25 | 4,129
17,0 | 1118,9 | 0,6096 | 438,8| 4,087 1,060 | 378.8 0,19 | 3,922
18,0 | 1130,0 | 0,6391 | 438,6| 4,084| 1,049 | 389.6 0,14 | 3,742
19,0 | 1140,4 | 0,6684 | 438,4| 4,080 1,039 | 399.9 | . 0,10 3,583
20,0 1150,3 | 0,6976 | 438,4] 4,077] 1,030 | 4098 0,07 | 3,442

T=333,15 K

0,01 0,38| 0,9994 | 552,9| 4,945 0,684 173,1 8,18 | 3,008
0,02f 0,76 | 0,9987 | 552,8| 4,890 0,685 | 173,1 8,19 | 3,014
0,03 1,13 | 0,9981 | 552,7| 4,858 0,685 | 173,0 8,19 | 3,021
0,04/ 1.51 | 0,9975 | 552.7| 4.835| 0.685 | 172.9 8,19 | 3,027
0,05 1,89 | 0.9968 | 552.6| 4.817 0.686 | 172.8 8,20 | 3.033
0,1 3.80 | 0.9937 | 552.3| 4.761| 0.687 172,4 8,21 3,066
0,2 7,64 | 0,9873 | 551,8| 4,705 0,691 171,6 8.24 | 3,132
0.3| 11,53 | 0,9809 | 551.2| 4.671| 0.694 170,8 8,28 | 3,201
0.4 15,48 | 0.9744 | 550.6| 4.647| 0.698 169,9 8,31 3,271
0.5| 19.48 | 0.9679 | 550.0| 4.628| 0,702 | 169,1 8,35 | 3,344
0.6 | 23.54| 0.9614 | 549.5| 4.612| 0,706 168, 3 8,38 | 3,420
0,7 27.65| 0.9548 | 548.9| 4.599| 0,710 | 167.4 8.42 | 3.498
0,8| 31.82| 0.9482 | 548.3 4.587| 0.714 166,6 8.46 | 3.579
0,9| 36.05| 0.9415 | 547.7| 4.576| 0.719 165, 7 8.49 | 3,662
1,0 40,35| 0,9347 | 547,0| 4,566| 0,723 164,9 8,53 | 3,749
1,5 62.84| 0,9002 | 543.9| 4.527| 0,749 | 160,5 8,74 | 4,237
2,0 | 87.29| 0.8641 | 540.5| 4.497| 0,731 153,9 8,98 | 4,838
2,5 | 11414 | 0.82%60 | 536.8| 4.471| 0,821 151,1 9,23 | 5,5%
3,0 | 144,02 | 0.7855 | 532,9| 4.447| 0.872 | 146.2 9,49 | 6,580
3,5| 177,81 | 0.7423 | 528.5| 4.425( 0.942 | 141,1 9,74 | 7,895
4,0 | 216,78 | 0.6958 | 523,7| 4,403 1,037 136, 1 9,93 | 9,708
4.5 262080 | 0.6458 | 518.2| 4.380| 1,174 131,3 9,99 12,25
50| 318,37 | 0,5923 | 511,9l 4,336! 1,368 1273 9,80 | 15,81
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0 z h s Cp w m a-103
386,00 | 0,5373 | 504,8|4,330] 1,622 125,1 9,17 | 20,24
465,25 | 0,4863 | 497,2]4,304] 1,872 126,2 8,08 | 24,12
548,61 0,4468 | 490,0(4,279 1,991 131,4 6,72 | 25,04
624,55 | 0,4227 | 484,014,259 1,943 141,0 5,41 22,72
686,75 | 0,4119 [ 479,5/4,243| 1,812 153,4 4,34 119,22
735,87 | 0,4100 | 476,014,230 1,680 166, 8 3,53 | 16,08
775,06 | 0,4136 | 473,4|4,221| 1,571 180,2 2,92 | 13,67
807,11 0,4205 | 471,4/4,213] 1,485 193,1 2,46 | 11,87
834,04 | 0,4296 | 469,7|4,206| 1,419 205,2 2,11 10,51
857,17 | 0,4400 | 468,4}4,200] 1,366 216,6 1,84 9,460
895,42 | 0,4633 | 466,2|4,190 1,289 237,5 1,43 7,951
926,36 | 0,4885 | 464,6/|4,182| 1,234 256, 1 1,14 6,925
952,38 | 0,5148 | 463,414,175 1,194 273,1 0,93 6,180
974,86 | 0,5416 | 462,4|4,169 1,162 288,6 0,77 5,613
994,70 | 0,3687 | 461,5|4,163| 1,137 302,9 0,64 5,165
1012,5 0,5960 | 460,914,158 1,116 316,2 0,53 4,801
1028,6 0,6233 | 460,4{4,154] 1,099 328,7 0,44 4,498
1043, 3 0,6506 | 459,9|4,150] 1,084 340,5 0,37 4,242
1057,0 0,6779 | 459,6]4,146| 1,071 341,7 0,30 4,021
1069,6 0,7051 ' 489,314,142 1,060 362,3 0,24 3,829

T=353,15 K

0,36 | 0,9995 | 566,7| 4,986 0,705 177,9 7,12 2,837

0,71 0,9990 | 566,7| 4,930 0,705 177,9 7,12 2,842

1,071 0,9984 | 566,6| 4,898/ 0,705 177,8 7,12 2,847

1,431 0,9979 | 566,6| 4,975 0,706 177,7 7,13 2,852

1,781 0,9974 | 566,5| 4,857 0,706 177,7 7,13 2,857

3,58 | 0,9948 | 566,3| 4,802 0,707 177,3 7,14 2,883

7,191 0,9806 | 565,8] 4,745 0,710 176, 7 7,15 2,935
10,84 | 0,9843 | 565,3| 4,712 0,713 176,0 7,17 2,989
14,53 | 0,9791 | 564,8| 4,688 0,715 175,3 7,19 3,043
18,271 0,9738 | 564,2| 4,669, 0,718 174,6 7.21 3,100
22,04 | 0,9685| 563,7| 4,654 0,721 173,9 7,23 3,157
25,86 | 0,9632 | 563,2| 4,640 0,724 173,2 7.25 3,216
29,71 0,9578 | 562,71 4,629 0,728 172,5 7,27 3,277
33,62 | 0,9524 | 562,1| 4,618 0,731 171,8 7,29 3,339
37,57 | 0,9470 | 561,6| 4,609 0,734 171,1 7,32 3,403
58,03 0,919 | 558,9( 4,571 0,753 167,6 7.43 3, 751
79,821 0,8914 | 556,0] 4,542 0,775 164,0 7,55 4,154
103,13 | 0,8624 | 553,0]| 4,518 0,800 160,4 7,68 4,627
128,22 | 0,8324 | 549,9] 4,497 0,831 156,8 7,80 5,187
155,36 | 0,8015 | 546,5| 4,477| 0,869 153,2 7,91 5,856
184,91 0,7696 | 543,0( 4,459 0,914 149, 7 8,00 6,659
217,27 | 0,7368 | 539,2| 4,441} 0,969 146,4 8,03 7,622
252,87 | 0,7034 | 535,2| 4,424 1,035 143,5 7,99 8, 763
292,09 | 0,6699 | 530,9| 4,406 1,116 141,3 7,85 | 10,07
335,09 | 0,6370 | 526,4| 4,389 1,205 139,9 7.57 | 11,48
381,631 0,6059 | 521,8] 4,372 1,298 139, 7 7.14 | 12,85
430, 81 0,5781 | 517,2| 4,356| 1,384 141,0 6,59 13,96
481,04 | 0,5547 | 512,8| 4,340| 1,449 143,9 5,9 | 14,60
530,36 | 0,5366 | 508,6( 4,325 1,485 148,5 5,30 | 14,66
575,96 | 0,5241 | 504,9( 4,312} 1,493 154,5 4,66 | 14,20
619,66 | 0,5167 | 501,7{ 4,301] 1,478 161,9 © 4,07 | 13,40
657,97 | 0,5137 | 498,91 4,291] 1,449 170,1 3,56 12,43
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P 0 z h s Cp w w o108
10,0 | 691,99 | 0,5141 | 496,5| 4,282 1,415 178,9 3,11 | 11,45
11,0 | 748,88 | 0,5226 | 492,7| 4,267| 1,345 197,0 2,41 9,705
12,0 | 794,28 | 0,5375 | 489,9| 4,276| 1,286 214,7 1,91 8,353
13,0 | 831,52 | 0,5562 | 487,7| 4,246| 1,238 231,5 1,54 7,333
14,0 | 862,88 | 0,5772 | 486,0| 4,238 1,201 247,3 1,27 6,553
15,0 | 889,90 | 0,5997 | 484,7| 4,231 1,170 262,0 1.05 5,943
16,0 | 913,61 | 0,6230 | 483,5( 4,224| 1,145 275,8 0,88 5,454
17,0 | 934,73 | 0,6470 | 482,6] 4,219 1,125 288, 8 0,75 5,054
18,0 | 953,77 | 0,6714 | 481,8| 4,213] 1,107 301,0 0,63 4,720
19,0 | 971,12 | 0,6960 | 481,2[ 4,20¢] 1,092 312,6 0,53 4,437
20,0 | 987,06 | 0,7208 | 480,7| 4,204| 1,079 323,6 0,45 4,195

T=373,15 K

0,01 0,34 | 0,996 | 581,0| 5,025( 0,724 182,6 6,30 2,684
0,02 0,67 | 0,9991 | 581,0| 4,970 0,724 182,6 6,30 2,688
0,03 1,01 | 0,9987 | 580,9| 4,938 0,724 182,5 6,30 2,692
0,04 1,35 | 0,9983 | 580,9| 4,915 0,725 182,5 6,30 2,697
0,05 1,69 | 0,9979 | 580,9 4,897 0,725 182,4 6,30 2,701
0,1 3,38 | 0,9957 | 580,6| 4,841| 0,726 182,1 6,31 2,721
0,2 6,79 | 0,9914 | 580,9| 4,785 0,728 181,5 6,31 2,763
0,3 10,23 | 0,9871 | 579,7| 4,752 0,730 181,0 6,32 2,806
0,4 13,70 | 0,9828 | 579,2| 4,728 0.732 180, 4 6,33 2,850
0,5 17,21 | 0,9785 | 578,8| 4,709 0,735 179,9 6,34 2,895
0,6 20,74 | 0,9742 | 578,3| 4,694] 0,737 179,3 6,35 2,940
0,7 24,30 | 0,9698 | 577,8| 4,681] 0,739 178,7 6,36 2,986
0,8 27,90 | 0,9654 | 577,4| 4,669| 0,742 178,2 6,37 3,033
0,9 31,531 0,9611 | 576,9| 4,659 0,744 177.6 6,38 3,081
1,0 35,19 | 0,957 | 576,4] 4,650 0,747 177,0 6,39 3,130
1,5 54,04 | 0,9346 | 574,0f 4,613 0,761 174,2 6,45 3,390
2,0 73,83 | 0,9121 | 571,5| 4,585 0,777 171,3 6,51 3,679
2,5 94,65 | 0,8893 | 568,9| 4,562 0,795 168, 5 6,56 4,003
3,0 | 116,61 | 0,862 | 566,3| 4,542 0,815 165,7 6,62 4,366
3,56 139,82 0,8428 | 563,6] 4,524 0,839 163,0 6,66 4,774
4,0 | 164,41 | 0,8191 | 560,7 4,508 0,866 160, 5 6,69 5,232
4,51 190,50 | 0,7953 | 557,8| 4,492 0,897 158, 1 6,69 5,743
50| 218,19 | 0,7716 | 554,7| 4,477 0,932 156,0 6,66 6,308
55| 247,55 | 0,7480 | 551,6] 4,463| 0,971 154,2 6,58 6,920
6,0 | 278,62 | 0,7251 | 548,3| 4,450| 1,014 153,0 6,45 7,566
6,5 | 311,31 | 0,7030 | 545,0| 4,436| 1,059 152,3 6,27 8,220
7,0 | 345,44 | 0,6823 | 541,7| 4,423| 1,106 152,3 6,02 8,847
7,5 | 380,70 | 0,6633 | 538,4| 4,411 1,151 153,0 5,72 9,402
8,0 | 416,62 | 0,6465 | 535,1| 4,398 1,192 154,6 5,38 9,843
8,5 | 452,66 | 0,6322 | 532,0| 4,387 1,226 157,0 5,01 |10,14
9,0 | 488,23 | 0,6206 | 529,0| 4,376 1,253 160, 3 4,63 |10,
9,5 5278 | 0,6118 | 52%,2| 4,366| 1,270 164,3 4,24 110,22
10,0 | 55585 | 0,6057 | 523,6| 4,357 1,278 169, 1 3,87 110,04
11,0 | 616,40 | 0,6008 | 519,1| 4,340| 1,274 180,5 3,19 9,390
12,0 | 668,89 | 0,6040 | 515,5| 4,326] 1,254 193,4 2,62 8,563
13,0 | 713,87 | 0,6131 | 512,5| 4,314] 1,227 207,0 2,16 7,746
14,0 | 752,49 | 0,6264 | 510,1] 4,304] 1,199 220,7 1,79 7,018
15,0 | 785,96 | 0,6426 | 508,2| 4,295 1,174 234, 1 1,50 6,397
16,0 | 815,29 | 0,6608 | 506,6| 4,288 1,151 247,1 1,27 5,874
17,0 | 841,30 | 0.6803 | 505, 4,281| 1,132 259,6 1,08 5,434
18,0 | 864,62 ] 0,7009 | 504,1| 4,275 1,114 271,6 0,92 5,061
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P 0 , z h s Cp ' w n o-10%
19,0 | 885,71 | 0,7223 | 303,1{°4,239 1,099 | 283,0 0,79 4,742
20,0 | 904,96 | 0,7441 | 502,3| 4,254 1,036 293,9 0,68 4,467

T=393,15 K

0,01 0,32 0,999 | 595,7| 5,063 0,742 187,2 5,65 | 2,547
0,02 0,64 | 0,9993 | 595,7| 5,008 0,742 187,1 5,65 | 2,550
0,03 0,9 | 0,9989 | 595,6] 4,976 0,742 | 187,1 5,65 | 2,553
0,04 1,28 1 0,9986 | 595,6| 4,953| 0,743 | 187,0 5,85 | 2,557
0,05 1,60 | 0,9982 | 595,5| 4,935 0,743 | 187,0 5,65 | 2,561

0,1 3,21 | 0,9965 | 595,3] 4,879 0,744 186,8 5,65 | 2,578

0,2 6,44 | 0,9929 | 594,9| 4,823 0,745 186,3 5,65 | 2,612

0,3 9,69 | 0,9894 | 594,5 4,790| 0,747 185,8 5,65 | 2,648
0,4 12,97 | 0,9859 | 594,1| 4,767| 0,749 185,4 5,66 | 2,683
0,5 16,27 | 0,9823 | 593,6| 4,748 0,751 184,9 5,66 2,719
0,6 19,59 | 0,9787 | 593,2| 4,733 0,752 184,4 5,66 2,7%
0,7 22,94| 0,9752 | 592,8| 4,720 0,754 184,0 5,67 | 2,793
0,8 26,31 | 0,9716 | 592 4| 4,708 0,756 183,5 5,67 | 2,830
0,9 29,71 | 0,9680 | 591,9( 4,698 0,758 183,1 5,67 | 2,869

1,0 33,13] 0,9645 | 591,5| 4,689 0,760 182,6 5,68 | 2,907

1,5 50,64 | 0,9465 | 589, 3| 4,653 0,771 180,3 5,69 | 3,100

2,0 | 68,84 | 0,9284 | 587,1| 4,625 0,783 178,0 5,71 3,327

2,5 87,77 0,9102 | 584,38 4,603 0,796 175,8 5,73 | 3,562

3,0 | 107,48 | 0,8920 | 582,5| 4,584 0,811 173,6 5,74 | 3,817
3,5 128,02 | 0,8737 | 580,2[ 4,568 0,827 171,6 5,75 | 4,092
4,0 | 149,43 | 0,8554 | 577,8| 4,532 0,845 169,6 5,75 4,339

4,51 171,751 0,8373 | 575,3] 4,538 0,865 167,9 5,73 4,707

5,0{ 19500 0,8194 | 572,8 4,525 0,887 166, 3 5,69 | 5,045

5,51 219,19 | 0,8019 | 570,3| 4,512] 0,910 165,0 5,63 | 5,399
6,01 244,31 | 0,7843 | 567,7] 4,500 0,936 164,0 5,54 | 5 765
6,51 270,30 | 0,7585 | 565,1| 4,489 0,962 163, 4 5,43 | 6.133
7,0 | 297,00 | 0,7529 | 562,5) 4,477 0,990 163,2 5,28 | 6,493

7,5 324,55 | 0,7385 | 559,9| 4,467 1,017 163, 4 5,11 6,834

8,0 | 352,52 0,7252  557,3[ 4,456] 1,044 164,2 4,91 7,142

8,5 380,79 | 0,7133 | 554,8| 4,446 1,070 165,4 4,69 | 7,405

9,0 | 409,14 | 0,7030 | 552,3| 4,437 1,093 167,1 4,46 7.611

9,5| 437,34 | 0,6942 | 549,09 4,428 1,113 169, 4 1,21 7,755
10,0 | 465,15 0,6870 | 547,6| 4,419 1,13I 172,1 3,95 7.833
11,0 | 518,77 | 0,6776 | 543,4| 4,403 1,154 179,0 3,45 7,799
12,0 | 568,66 | 0,6743 | 539, 7 4,389 1,164 187,5 2,98 7.556
13,0 | 614,11 | 0,6765| 536,4] 4,377| 1,163 197,2 2,35 7,181
14,0 | 654,99 | 0,6830 | 533,7 4,366 1,155 207,8 2,18 | g, 747
15,0 | 691,57 | 0,6931 | 531,4| 4,356 }l,143 218,7 1,87 | 6,305
16,0 | 724,31 | 0,7059 | 529,1| 4,347/ 1,130 | 229,8 1,61 5,886
17,0 | 753,72 | 0,7208 | 527,7| 4,340 1,117 | 240,8 1,38 5,503
18,0 | 780,26 | 0.7372 | 526,3| 4,333 1,10t 251,7 1,19 5,160
19,0 [ 804'33 | 0,7548 | 525.1| 4,326| 1.092 | 262,3 1,03 | 47854
20,0 | 82,41 | 0,7734 | 524,0{ 4.321| 1,08l 272,6 0,90 | 4 533

T=413,15 K

0,01 0,30 | 0,9997 l 610,7| 5,101| 0,759 191,6 5,12 | 2,423

0,02 0,61 | 0,9994 | 610,7] 5,045 0,759 191,6 512 | 2,426
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p [ z h s Cp w I o108
0,03f 0,91 | 0,9991 | 610,6| 5,013 0,759 191,6 5,12 | 2,429
0,04 1,221 0,9988 | 610,6| 4,9¢0| 0.759 191,5 5,12 2,432
0,05 1,52 | 0,9985 | 610,6] 4,972 0,760 191,5 5,19 2,435
0,1 3,05 | 0,9971 | 610,4| 4,917] 0,760 191,3 5,12 | 2,449
0,2 6,12 | 0,9942 | 610,0 4,861 0,762 190,9 512 2,478
0,3 9,2 | 0,9913 | 609,6| 4,828 0.763 190,5 5,12 2,507
0,4 12,31 | 0,9884 | 609,2| 4,804 0,764 190,2 5,12 | 2,537
0,5 15,43 | 0,9855 | 608,8| 4,.786| 0,766 189,8 5,11 2,567
0.6 18,57 | 0,9825 | 608,4| 4,771| 0,767 189, 4 5,11 2,597
0,7 21,73 | 0,979 | €08,0| 4,758 0,769 189,0 5,11 2,627
0.8 24,91 | 0,9767 | 607,6| 4,746| 0,771 188,7 5,11 2,658
0.9 28,11 | 0,9738 | 607,2| 4,736 0,772 188,2 5,11 2,689
1.0 31,32 | 0,9709 | 606,8| 4,727] 0,774 187,9 5,11 2,720
1.5 47,70 | 0,9562 | 604,8] 4,691 0,782 186, 1 510 | 2,881
2,0 | 64,59 | 0,9416 | 602,8 4,664 0,791 184,3 510 | 3,051
2,5 82,02 | 0,9269 | 600,8| 4,643 0,802 182,5 5,09 | 3,230
3,0 100,00 | 0,9123 | 598,8| 4,625 0,812 180,8 5,08 | 3,419
3,5| 118,55 | 0,8978 | 596,7| 4.609] 0,824 179,2 5,06 3,618
4,0 | 137,69 | 0,8834 | 594,6| 4,594 0,837 177,8 504 | 3,8%
4,51 157,42 0,8693 | 592,5| 4,581 0,851 176,4 5,00 | 4,044
5,0 177,75 | 0,8554 | 590,3| 4,568 0,866 175,3 4,9 4,269
55| 198,67 | 0,8419 | 558,2| 4,557| 0,882 174,3 4,90 | 4,500
6,0 | 220,14 | 0,8288 | 586,0| 4,546] 0,899 173,6 4,83 | 4,734
6.5 | 242,14 | 0,8163 | 583,8| 4,535 0,916 173,1 4,74 | 4,967
7,0 | 264,61 | 0,8044 | 581,7| 4,525| 0,934 173,0 4,64 3,196
7,51 287,49 | 0,7933 | 579,5| 4,515 0,952 173,1 4,52 | 5,415
8,0 | 310,69 | 0,7830 | 577,4] 4,508 0,970 173,6 4,39 5,621
8,5 334,11 | 0,7736 | 575,3| 4,497] 0,988 174,4 4,24 | 5,807
9,0 | 357,65 | 0,7652 | 573,2] 4,489 1,005 175,5 4,08 5,970
9,5 381,20 | 0,7578 | 571,92 4,481] 1,020 | 177,0 3,91 6,106
10,0 | 404,63 | 0,7515 | 569,2| 4,473 1,035 178,8 3,74 | 6,212
11,0 | 450,71 | 0,7422 | 565,5| 4,458 1,060 183, 4 3,38 | 6,330
12,0 | 495,05 | 0,7371 | 562,0| 4,445 1,078 189,3 3,02 | 6,32
13,0 | 537,02 | 0,7361 | 558,9| 4,432 1,089 196,3 2,68 | 6,217
14,0 | 576,22 | 0,7388 | 556,2| 4,421| 1,094 | 204,1 2,37 | 6,030
15,0 | 612,49 | 0,7447 | 553,8| 4,412[ 1,094 212,6 2,08 | 5,793
16,0 | 645,87 | 0,7533 | 551,6] 4,403 1,091 291,5 1,82 5, F3l
17,0 | 676,50 | 0,7642 | 549,8| 4,394 1,085 | 230,7 1,60 | 5,263
18,0 | 704,61 | 0,7768 | 548,2| 4,387 1,079 | 240,0 1,40 | 5,002
19,0 | 730,45 | 0,7910 | 546,7| 4,380 1,072 | 249,4 1,23 | 4,754
20,0 | 754,27 | 0,8063 | 545,3| 4,374] 1,064 258,6 1,08 | 4,523

T=433,15 K
. 0,01 0,29 | 0,9998 | 626,1| 5,137 0,775 | 196,0 4,69 | 2,311

0,02 0,58| 0,9995 | 626,0| 5,082 0,775 | 196,0 4,69 | 2,313
0,03f 0,87 0,9993 | 626,0| 5,049 0,775 195,9 469 | 2,315
0,04 1,16 | 0,9991 | 625,9] 5,026 0,775 195,9 4,69 | 2,318
0,05 1,451 0,9988 | 625,9] 5,009 0,775 195,9 4,69 | 2,321
0,1 2,91 | 0,9976 | 625,7| 4,953 0,776 195,7 4,69 | 2,333
0,2 5,83 | 0,9952 | 625,4| 4,897| 0,777 | 195,4 4,69 | 2,358
0,3 8,76 | 0,9929 | 625,0| 4,864/ 0,778 195,1 4,68 | 2,382
0,4 11,71 | 0,9905 | 624,6| 4,841 0,779 194,8 4,68 | 2,407
0,5 14,68 | 0,9881 | 624,3| 4,822 0,781 194,5 4,67 | 2,432

6 17,66 | 0,9857 | 623,9) 4,807] 0,782 194,2 4,67 | 2,457
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) z h s Cp w n a-10°
20,65 0,9833 | 623,5| 4,794 0,783 193,9 4,66 2,483
23,65 0,9810 | 623,2] 4,783 0,784 193,6 4,66 2,508
26,68 0,9786 | 622,8] 4,773] 0,786 193,3 4,65 2,534
29,71 0,9762 | 622,4| 4,764 0,787 193,1 4,65 2,560
. 45,12 0,9643 | 620,6] 4,728| 0,794 191,6 4,63 2,691
60,91 0,9524 | 618,8| 4,702| 0,801 190, 2 4,60 2,827
77,10 | 0,9406 | 616,9| 4,681 0,809 188,8 4,58 2,968
93,69 0,9288 | 615,1| 4,663] 0,818 187,5 4,56 3,114
110,68 0,9172 | 613,2 4,648 0,827 186,3 4,53 3,265
128,09 0,9058 | 611,3| 4,634] 0,836 185,1 4,49 3,419
145,91 0,8946 | 609,4] 4,621| 0,847 184,2 4,45 3,578
164,12 0,8836 | 607,6| 4,609 0,857 183,3 4,40 3,739
182,72 0,8731 | 605,7| 4,598 0,869 182,6 4,34 3,901
201,69 0,8629 | 603,8| 4,588| 0,881 182,1 4,28 4,063
220,98 0,8532 | 601,9| 4,578 0,893 181,8 4,21 4,224
240, 58 0,8440 | 600,0| 4,568 0,905 181,7 4,12 4,381
260,43 0,8353 | 598,2| 4,560] 0,918 181,9 4,03 4,531
280,48 0,8273 | 596, 3| 4,551| 0,931 182,3 3,93 4,674
300,68 0,8200 | 594, 5| 4,543] 0,943 182,9 3,81 4,806
320,96 0,8133 | 592,7| 4,535 0,956 183,8 3.70 4,926
341,27 0,8074 | 591,0| 4,527] 0,967 184,9 3,57 5,032
361,53 0,8023 | 589,3| 4,520{ 0,979 186, 3 3,44 5,123
401,65 | 0,794+ | 586,0{ 4,507} 0,999 189,8 3,18 5,254
440,84 0,7895 | 582,9| 4,494 1,016 194,2 2,91 5,316
478,66 0,7878 | 580,1| 4,483 1,030 199,4 2,64 5,314
514,79 0,7888 | 577,5| 4,472 1,039 205, 4 2,38 5,253
549,01 0,7925 | 575,1{ 4,462 1,045 212,0 2,14 5,146
581,20 0,7985 | 573,0| 4,453] 1,048 219,2 1,92 5,006
611,36 0,8066 | 571,1| 4,445 1,049 26,7 1,71 4,845
639, 52 0,8164 | 569,4| 4,437) 1,048 234,5 1,53 4,671
665, 80 0,8277 | 567,9| 4,430 1,045 242.5 1,36 4,494
690, 32 0,8403 | 566,6] 4,424! 1,042 250,6 1,21 4,319
T=453,15 K
0,28 0,9998 | 641,7] 5,172 0,790 200,3 4,34 2,209
0,56 0,9996 | 641,7 5,117 0,790 200, 2 4,34 2,211
0,83 0,9994 | 641,6{ 5,085 0,790 200, 2 4,34 2,213
1,11 0,9992 | 641,6| 5,062 0,790 200, 2 4,33 2,215
1,39 0,9990 | 641,6] 5,044| 0,790 200, 2 4,33 2,217
2,78 0,9981 | 641,4| 4,988 0,791 200,0 4,33 2,228 .
5,57 0,9962 | 641,1{ 4,933 0,792 199,8 4,32 2,249
8,37 0,9942 | 640,7| 4,900{ 0,793 199,6 4,32 2,270
11,18 0,9923 | 640,4( 4,876 0,794, 199,4 4,31 2,291
14,00 0,9904 | 640,0| 4,858 0,795 199,1 4,30 2,312
16,83 0,9884 | 639,7| 4,843| 0,79 198,9 4,30 2,334
19,67 0,9865 | 639,3| 4,830 0,797 198,7 4,29 2,355
22,53 0,9846 | 639,0] 4,819 0,798 198, 4 4,28 2,377
25,39 0,9827 | 638,7] 4,809 0,799 198,2 4,28 2,398
28,27 | 0,9807 | 638,3| 4,800{ 0,800 198,0 4,27 2,420
42,831 0,9711 | 636,6| 4,764 0,806 196,9 4,24 2,530
57,67 0,9615 | 634,9( 4,739 0,812 195,8 4,21 2,641
72,81 0,9519 | 633,2| 4,718 0,818 194,7 4,17 2,755
88,25 | 0,9425 | 631,5] 4,700{ 0,825 193,7 4,14 2,871
103,98 0,9332 | 629,8! 4,685 0,832 192,8 4,10 2,989
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p o 2 h s ‘p w N a-10°

4,0 | 120,01 | 0,941 | 628,1] 4.671] 0.850 | 192,0 4,06 | 3,100
4,5| 136,33 | 0,9152 | 626,4| 4,659| 0,847 | 191,3 4,01 | 3,22
5,0 | 152,92 | 0,9065 | 624,7, 4,648] 0,856 | 190,7 3,9 | 3,350
55| 169,77 | 0,8082 | 623,0 4,637] 0.864 | 190,2 3,00 | 3,471
6,0 | 186,87 | 0,8002 | 62,3 4,627] 0,873 | 189,9 3,84 | 3,500
6,5| 204,19 | 0,8826 | 619,6| 4,618| 0,882 | 189,7 3,78 | 3,707
7,0 | 221,71 | 0,8754 | 618,0] 4,600| 0,801 | 189,7 3,70 | 3,821
7,5 | 239,38 | 0,8686 | 616,3( 4,601] 0,900 | 189,9 3,62 | 3,930
8,0 | 257,19 | 0,8621 | 614,7 4,593 0,910 | 190,3 3,54 | 4,034
8,5| 275,08 | 0,8567 | 613,1| 4,585 0,919 | 190,9 3,45 | 4,130
9,0 | 293,03 | 0,8515 | 611,5 4,577 0,928 | 191.6 3,35 | 4,20
9,5| 310,03 | 0,8469 | 610,0| 4,570 0,937 | 192,6 3,26 | 4,300
10,0 | 328,92 | 0,8420 | 608,5| £,564| 0,046 | 193,7 3,15 | 4,372
11,0 | 364,53 | 0,8366 | 605,6 4,551| 0,952 | 196,6 2,94 | 4,485
12,0 | 399,54 | 0,8327 | 602,8 4,530 0,977 | 200,1 9,73 | 4,558
13,0 | 433,67 | 0,8311 | 600,3| 4,528 0,989 | 204,3 9,52 | 4,58
14,0 | 466,67 | 0,8317 | 507,9| 4,518] 0,999 | 209,2 2,31 | 4,583
15,0 | 498,38 | 0,8344 | 595,6| 4,508| 1,007 | 214,5 2,11 | 4,542
16,0 | 528,67 | 0,8391 | 593,6| 4,500 1,012 | 220,3 1,92 | 4,473
17,0 | 557,48 | 0,8455 | 501,8| 4,491 1,016 | 226,6 1,74 | 4,382
18,0 | 584,77 | 0,8534 | 500,1| 4,484| 1,018 | 233,1 1,57 | 4,27
19,0 | 610,57 | 0,8628 | 588,5| 4,477] 1,019 | 239,9 1,42 | 4,159
20,0 | 634,93 | 0,8733 | 587,2| 4,470| 1,018 | 246,8 1,28 | 4,036

T=473,15 K

0,01 0,27 1 0,9998 | 657,6| 5,207| 0,804 | 204,4 4,03 | 2,115
0,02l 0,53] 0,9997 | 657,6| 5,151| 0,804 | 204,4 4,03 | 2,117
0,03, 0,80 | 0,9995 | 657,6| 5,119| 0,804 | 204,4 4,03 | 2,119
0,04 1,06 | 0,9994 | 657,5| 5,096 0,804 | 204,4 4,03 | 2,121
0,05 1,33 ] 0,9992 | 657,5| 5,078 0,804 204, 4 4,03 2,123
0,1 2,66 | 0,9985 | 657,3| 5,023| 0,804 | 204,3 4,03 | 2,132
0,2 5,33 | 0,9969 | 657,0] 4,967| 0,805 | 204,1 4,02 2,150
0,3 8,00 | 0,9954 | 656,7| 4,934| 0,806 | 204,0 4,01 2,168
0,4 10,69 | 0,9939 | 656,4( 4,911 0,807 | 203,8 4,00 | 2,186
0,5| 13,38 0,9923 | 656,1| 4,892 0,808 | 203,6 3,99 | 2,205
0,6 16,08 | 0,9908 | 655,7| 4,877| 0,809 | 203,4 3,99 | 2,223
0,71 18,79 | 0,9892 | 655,4| 4,865 0,810 | 203,3 3,98 | 2,241
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p P z h s Cp w n a-10%

0,8 21,51 0,9877 | 655,1 4,853 0,811 | 203,1 3,07 | 2,20
0,0| 24,23| 0,9861 | 654,8| 4,843 0,812 | 202,9 3,96 | 2,278
1,0 26,07 | 0,986 | 654,4| 4,835| 0,813 | 202,8 3,95 | 2,207
1,5| 40,77 | 0,9769 | 652,8| 4,799] 0,817 | 201,9 3,92 | 2,389
"2.0| 5.7 0,992 | 65,2 4,774] 0.82 | 2011 3,88 | 2,483
2.5 69,04 | 0,916 | 649,7 4,753] 0,828 | 200,4 3,84 | 2,577
3,0| 83,50 | 0,9541 | 648,1| 4,736| 0,833 | 199.6 3,79 | 2,671
3,5| 98,17 | 0,9466 | 646,5 4,721] 0,839 | 199,0 3,75 | 2,767
4,0 113,07 | 0,9394 | 644,9| 4,708| 0,845 | 198.4 3,71 | 2,862
4,5| 128,16 | 0,9323 | 643,4] 4,696 0,851 | 197,9 3,66 | 2,957
5,0 | 143,45| 0,9255 | 641,8] 4,685 0,858 | 197.5 3,61 | 3,051
5,5| 158,93 | 0,9189 | 640,3 4,674| 0,864 | 197,2 3,5 | 3,144
6,0 | 174,57 | 0,9126 | 638,7| 4,665 0,871 | 197,1 3,49 | 3,236
6,5| 190,36 | 0,9067 | 637,2| 4.656| 0,878 | 197,0 3,43 | 3,325
7,0 | 206,28 | 0,9011 | 635,7| 4,647] 0,885 | 197.1 3,36 | 3,411
7,5 | 222,30 | 0,8958 | 634,3| 4,639 0,892 | 197,4 3,20 | 3,493
8,0 | 238,41 | 0,8910 | 632,8| 4,632 0,899 | 197,8 3,22 | 3,571
8,5| 254,57 | 0,8866 | 631,4} 4,624 0,006 | 198,3 3,14 | 3,645
9,0 270,76 | 0,8826 | 629,9] 4,617| 0,913 | 199,0 3,06 | 3,713
9,51 286,94 | 0,8791 | 628,6| 4,611] 0,920 | 199,9 2,98 | 3,775
10,0 | 303,10 | 0,8760 | 627,2| 4,604| 0,927 | 200,9 2,89 | 3,831
11,0 | 335,22 | 0,8713 | 624,6] 4,502| 0,940 | 203,4 2,72 | 3,925
12,0 | 366,90 | 0,8685 | 622,1| 4,581| ,952 | 206,4 2,5¢ | 3,991
13,0 | 397,95 | 0,8674 | 619,7] 4,570] 0,962 | 210,0 2,37 | 4,030
14,0 | 428,20 | 0,8682 | 617,5| 4,560 0,971 | 214,0 2,20 | 4,043
15,0 | 457,51 | 0,8706 | 615,5| 4,551 0,979 | 218,5 2,03 | 4,033
16,0 | 485,78 | 0,8746 | 613,6| 4,543 0,985 | 223.,4 1,87 | 4,001
17,0 | 512,94 | 0,8800 | 611,8| 4,535 0,990 | 228,7 1,71 | 3,952
18,0 | 538,95| 0,868 | 610,2 4,527 0,994 | 234,2 1,57 | 3,888
19,0 | 563,80 | 0,8948 | 608,7| 4,520 0,996 | 240,0 1,43 | 3,813
20,0 | 587,49 | 0,9010 | 607,3| 4,514] 0,997 | 246,0 1,31 | 3,730
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Ta6uauma 46

MepeHocHble cpoiicTBa dpeona-13 B ogHopasHoit ob6aactTu

|
P n-108 A-108 a-10% Pr p i n-108 3108 a-108 Pr
T=203,15 K 8,0 28,0 |76.6| 0,0684 | 2,228
90| 2213 | 772 00690 | 2,236
1| ol ool o |omd 08| BT IEE| B07 | 238
0,51273,2 | 82,01 0,0782 | 2,366} 130 | 537'g | 79's | 0 0719 | 2,277
1,0 12758 | 82,4 | 0,0787 | 2,3700 15°) | 9us'c | 80'9 | 00730 | 2,295
2,01 280,9 | 82,9 0,0793 | 2,389 13°q | 9513 |81 9| 00740 | 2.314
3,01 2855 1 83,4 0,0799 | 2,403} 5 | 5580 | 89’9 | 0 0750 | 2,334
4002891 | 839 00806 | 2 405] 20 . : . .
50|292'3 | 84'4| 00812 2410 T=233,15 K
6.0| 2053 | 848 | 00817 | 2413
70| 297'8 | 85.2| 070823 | 2,412
£l ) S i 01| ol il aem [ om
9.0 | 300,5 | 861 | 00834 | 2:301] $-5| 1.6 B.89 07800 1 O.087
1000 | 3015 | 866 | 00839 | 2.378] L. - 110, 212
3 20| 1723 |68°5| 00576 | 2,203
12,0 | 310°1 | 876 | 00851 | 2 404] 2 : 210,05
30| 1753 69200585 | 2.199
14,0 | 31817 | 88,5 | 00861 | 2431} 3.01 1783 | 69,2} 0.0988 1 2 0%
16,0 | 3275 | 904 | 0.0882 | 2,434) 0| (Z3 | S0 1002 | 5109
18:0 | 336.2 | 91,3 | o0.0801 | 24600 >0 | (&2 | .01 00000 15007
20,0 | 344,9 | 928 | 0oco7 | 2472 S0\ (834 1 T2} 00000 | 5 oo
80| 1904 | 7204]00622 | 2,202
T=213,15 K 9'0| 1934 | 7370 | 0.0620 | 2,204
1000| 1962 | 73600635 | 2.207
01| 10.31] 6,982 2.084 |o0.815 120| 2023 | 74'8 | 00647 | 2,218
05| 222°8 |77°0 | 000704 | 2209 1470 | 2084 | 76.0| 00659 | 2.229
170 | 226°0 [77°2 | 070707 | 2/229] 1670 | 214’6 | 77,0 | 0.0670 | 2.246
202302 (774 | 00711 | 2243|1870 | 220°7 | 7872 | 0.0681 | 2,261
370 | 2348 [77.7 | 00716 | 27266 20°0 | 226.8 | 79°2 | 0.0691 | 2,279
402393 [78°1 | 0°0720 | 2'289
502437 7874 | 070726 | 2306 T=24315 K
6.0 2480 (7879 | 00732 |23
7.0 | 252.2 (79.7 | 0.0741 | 2'326| 0,1 | 11,80 | 8,79 2,846 | 0,788
802565 (8007 | 00751 | 23271 0.5| 12.10| 9.19] 0,4927 | 0.858
90208 |81°7 | 00762 |2'327] 1.0| 132.1 |60.6|0.0487 | 2.086
10,0 | %546 (826 | 00772 | 2'326] 20| 154.0 |64.3|0.0521 | 2,259
12:0 | 2707 1831 | 00778 | 2'349] 30| 1568 |65.1 | 00531 | 2,242
140 | 277°0 |83'5 | 0°0784 | 2'375] 4.0| 159.5 |65.9 | 0.0541 | 2,229
16.0 | 283.2 |83'9 | 0°0788 | 2°403] 5.0 | 161.7 | 66.6 | 0,0549 | 2.214
180 | 289'5 |84'3 | 000793 | 2°431) 6.0 1647 |67.3|0.0558 | 2.210
20 [ 2057 8417 | 00700 | 21458 70| 1673 | 679 o,gg% 2,208
80| 1699 |68.7]0. .
T—=22315 K 9'0| 1726 | 69'4 | 00580 | 2,196
1000] 175.3 | 7070 | 0.0587 | 2,19
’ 8020 140 | 185.9 | 7206 | 00612 | 2,200
0.5| 1245 | 7207 | 0.0635 | 1,408
16°0| 1912 | 737 | 0'0623 | 2,208
1,0 (193'7 | 72'8 | 0%0637 | 2179 16
50 1064 | 20| ooadt | 21iggl 18.0| 19615 | 7419 | 0,0634 | 2,217
50| 2002 | 201 0004s | 2157 200 | 2018 | 761 ] 000645 | 2,225
4.0 | 2038 | 74°2| 070656 | 2.200 T=25315 K
5.0 | 20704 | 74'8 | 0.0664 | 2:207| | 12301 935 3100 | 0785
6.0 | 2109 | 754 | 00670 | 2°215] 9- 2 29 '
' A0 0. 22200 170 | 13,00 | 10,39] 0,2241 | 0,953
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ITpodoascerue Tada. 46

A-10% a-108 A-10% a-10% Pr
2.0 60,6 | 0,0474 T-2983,15 K
30 61.3 | 0.0484
9
9 AR 0,1 11,2 3,970 10,773
a9 83.915-0008 05 11'50| 07427 | 0’806
5.0 65.810.051° 10 12°09| 0.3358 | 0850
7.0 §1.610.008 2'0 13,73/ 0.1204 | 1,057
59 001109383 3.0 49'97] 070331 | 2.278
o oy 002405 | 2 40 5176 0°0370 | 2,008
190 00 5.0 5271000392 | 2146
120 08.119.0%1, 6.0 53°6 | 070400 | 2,127
: 210, 7.0 54700424 | 2175
16,0 70,8 | 0,05865 8.0 558100438 | 2'143
;g'g 72.9 8-828;5 9°0 56°7 | 070449 | 2'150
. 3,210, }0'8 57.6 8,8459 2177
9 59'5 | 0.0479 | 2.097
263,15 K 140 61200496 | 2,152
16.0 6271 0.0511 | 2 064
0.1 10,02| 3,388 180 64'1 | 070523 | 2069
05 10°39] 0°6172 20,0 652100532 |2 084
1.0 10.99| 0.2634
2°0 540 | 00406 T=29315 K
3.0 576 | 0.0441
1.9 5.7 8'8322 0.1 11,80 4,259 | 0,774
29 FAr R IR 0’5 12°19] 0°805% | 0.798
6.0 60.210- 0408 1.0 12°69] 0°3723 | 0'832
e 085 | 0 0408 2°0 13,13 0.1467 | 0969
5.9 0251 60505 30 42°20| 0°1208 | 1.500
ol e 1 0o 40 46.77| 00298 | 27050
129 8810 0 5.0 4854/ 00343 | 2.076
2. s | o028l 6.0 49'9 | 00370 | 2,007
o0 88:2 199558 80 52'5 (000410 | 2,070
250 o | ook 9°0 537100425 | 2,056
. 310, 100 548 8’8237 2046
, 56°8 | 0.0460 | 2,001
273,15 K 140 58'6 | 0°0478 | 1,984
160 60.3 | 0°0404 | 1078
0.1 10,69| 3,691 1870 61.7 | 00506 | 1,994
05 10.99| 06720 20°0 62°9 | 0°0517 | 2,054
1.0 11.56| 03007
2°0 50°4 | 00355 T=303,15 K
3.0 543 | 0.0398
10 55.3 | 00416 0.1 12,52 4,565 | 0,773
50 563 | 00432 05 12.79] 0'8700 | 0794
6.0 57'3 | 070445 10 13,20 04086 | 0819
7.0 58'3 | 00458 2'0 1456 01704 | 0918
8°0 592 | 070469 30 16.82 00795 | 1.209
9'0 60°1 | 00479 4.0 29°81] 0°0023 |20’ 539
100 61.0 | 00488 50 30'73| 0.0242 | 2'216
1270 626 | 0.0505 6.0 45.09] 0.0318 | 2.101
140 64'1 | 0.0520 7.0 47°5 | 00356 | 2 141
16°0 655 | 0°0533 870 49°11/ 0°0380 | 27152
18.0 67.0 | 0.0546 9°0 50°4 | 0,0309 | 2,128
20°0 67.6 | 0.0552 10°0 516 | 0°0414 | 2045
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ITpodoasmenue taba. 46

ccoococococoococooococui—

g—‘—l—l—!:—-‘
SPPANSORND VAL —~DD

AN —OO
coocom—~

n-108 | 2108 | a-108 Pr P) n-108 | 2100 | @10t | pr
95.2 | 54,1| 0,0442| 1,955 50| 23.03 |22.40 0,0855| 1.065
99'8 | 51| 00462 | 1912 60| 296 | 25.61| 0.0634 | 1.269
104.3 | 53'0] 00480 | 1:834) 7°0| 32'37 | 20'59| 0.04% | 1 514
100°1 | 59°5| 00494 | 1'885 80| 3802 | 3357 0.042%6 | 1778
113'9 | 113'9] 0.0946 | 1.012) 90| 4296 | 36.54| 0.0399 | 1.738
1000 | 47'62 | 39'58 0.0404 | 1,702
T=313,15 K 1200 | 53'6 |43'43 00425 | 1587
10| 60,0 |463| 0.0447 | 1556
01| 15,23/ 13,19 4,89 |0.770] [8-0] 6.1 | 48.6) 0.0465) 1.557
0,5 14,45 ]3,42 0,9365 0,790 20'0 79,0 ~<)’4 0’0492 1.627
1.0 15.72| 13,89 0,4448 | 0.80 ' , 9 J '
20| 1557| 15.06| 0.1931 | 0.83
30| 18°14] 16.96| 0.1024 | 1051 T=373,15 K
40| 2174|2053 0°0448 | 1°691
50| 3510| 34.61| 00134 | 4.131
6.0 | 52119 40,72 00255 | 2.466| o1 | 1515 | 16 80 6881 |0 776
0] oy B SRE BAY 0t s e o |0
ool K2 a P 003a | 1o 10| 18145 | 17.49 06653 | 0,788
’ : : - - 2'0| 19,01 | 18726 03183 | 0 809
100 | 756 | 48193 00399 | 1.8851 2:0 | 13'%0 | 1520 03050 | o' 5o
12,0 81,6 | 516 | 00420 | 1,809 30| 1589 | 1038 02057 | 0,834
16:0 | 928 | 55:8 | 00470 | 1,784) 20| 2370 | ZAY 0.01081 0.8
18,0 99,8 | 57,5 | 0,0485 | 1,821} 7'\ 9g'35 | 97'99 0’0712 | 1 154
20,0 | 105,5 | 58,9 | 00497 | 1,845 5-| 25:3% | 37.23 0.072 1 1152
90| 36'47 |32'80| 00536 | 1.393
T=33315 K 1000 | 40°20 | 3578| 00504 | 1436
120 | 4513 | 40°15 0'0479 | 1 410
16,19] 14,39 5,519 | 0,773]14°0 | 504 | 43'36] 0.0481 | 1.304
16.30] 14.69] 1.074 | 0.783] 16,0 | 55.5 | 45.96| 0°0489 | 1,392
0| 16°64| 1509 0°5173 | 0'797] 180 | 60'8 | 48°01] 0°0498 | 1 411
0| 17'36] 16.06] 02356 | 0.844] 200 | 66:3 | 5001 0.0509 ) 1440

1850 17,38 0.13% | 0/923
20'58| 19°70| 00876 | 1.0 N
25'04| 23'73| 070545 | 1 444 T=393,15 K
33'64| 30°01] 00345 | 2,098
42'16| 3488 070287 | 9°34¢
48'84] 39'56| 070320 | 2.074
54'6 | 41°87] 070350 | 1,936
597 | 44°91| 070378 | 1'845] 1
659 | 47°3 | 00414 | 1.719] 2
71°0 | 49°72| 070439 | 1°659] 3
7870 | 51'9 | 00453 | 167
841 | 53'7| 00475 | 1,698
906 | 554 | 070489 | 1,733

T=353,15 K

17,13 115,62 6,178 | 0,775 |
17,31 | 15,89 1,212 10,7824 1
17,55 | 16,29 0,5908 | 0,791| 1
18,18 | 17,16 0,2774 0,821“ :

1| 18,97 | 18,12 7,594 | 0,779
5| 19,13 |18,39] 1,505 | 0,781
,0 19,33 | 18,69 0,7422 | 0,786
0} 19,87 |19,30; 0,3581 | 0,806
0| 20,53 | 20,36 0,2336 | 0,818
0| 21,56 | 21,54 0,1706 | 0,846
01 22,85 | 22,98 0,1329 {0,882
0| 24,47 | 24,53/ 0,1073 | 0,934
0] 26,82 | 26,62 0,095 | 0,997
0| 29,67 | 28,77 0,0782 | 1,077
L0 32,80 | 30,95/ 0,0692 | 1,158
0
0
0
0
0
0

35,80 | 33,21f 0,0631 | 1,219
41,09 | 37,56 0,0567 | 1,273
46,37 | 40,93| 0,0541 | 1,309
88,0 43,631 0,0533 | 1,502
57,3 45,821 0,0532 | 1,381
63,0 47,80 0,0535 | 1,425

19,14 | 18,36] 0,1723 | 0,866
20,19 | 20,18] 0,1194 | 0,914




Mpodoaxcenue Taba. 46

p 7n-108 | A-10° a-108 Pr P n-10¢ A-108 a-10° Pr
T=413,15 K T=453,15 K
0,1 19,841 19,39 360 0,778 o,1 21,54 21,83 9,934 | 0,780
0,56 20,011 19,58 ],607 0,783 0,5 | 21,79 22,09 1,985 | 0,784
1,0 | 20,14| 19,80 0,867 | 0,787 1.0 | 21,96 22.34f 0,9878 | 0,786
2,0 20,63| 20,54 0,4020 ( 0,794 9,0 22,26 22 .88 0,4886 | 0,790
3.0 21,211 21,33 0,2634 | 0,805 2,0 22,71 23,50 0,3288 | 0,797
4,0 22,10 22,32 0,1937 | 0,329 4,0 | 23,50 24.,40| 0,2420 | 0,809
5,0 23,161 23,67, 0,1767 | 0,833} 5,0 24,56 25,43] 0,1943 | 0,827
6,0 24 .61 25,01 0,126—1 0,885 6,0 25,77 26,48| 0,1623 | 0,850
7.0 26, '33 26, '60 0,1076 | 0,925 7,0 26,72 27,52 0 1393 | 0,865
8,0 | 28,35(28,34| 0,0040 | 0,970} 8.0 27,56 28,80 0 1231 0 871
9,0 30,69 30, 106 0,0836 | 1,026) 9,0 29,18 30 11 0 1107 | 0,899
10,0 33,20} 32, '09 0,0766 | 1,071{ 10,0 30 97 31,45 O,IOH 0,9]4
12,0 37 88 35,68 0,0669 | 1,144} 19,0 34,13 34,26| 0,0878 | 0,973
14,0 | 42,47 39,02| 0,0619 | 1,191 14,0 39, ‘04 36,86 0,0791 | 1,038
16,0 | 47,33| 41,87/ 0,0594 | 1,233 15,0 41,58 39,54 0,0739 | 1 064
18,0 52, 0 44,15 0,0581 | 1,271f 18,0 45,3] 41,90, 0,0704 | 1,101
20,0 | 57,1 | 46,131 0 0575 1,317] 2.0 49,07 | 43,92] 0,0679 1 ,137
T=433,15 K T=473,15 K
0,1 10,77 20,62 9,141 0,782 0,1 21,71 23,18 10,84 0,788
0,5 20,821 20,79 1,814 0,782 0,5 22,84 ‘)3 38] 2,163 O 789
1,0 90,99 21,06 0,9006 | 0,784 1,0 23,01 23,67 1,080 | 0,790
2,0 | 21,43]21,69] 0,4446 | 0,791} 2,0 | 23,39 2418 0,35362 0 796
3,0 | 22,01} 22,45 0,2929 | 0,80 3,0 | 23,70 24,761 0,3560 0,801
4.0 22,711 23,33, 0,2179 | 0,814} 4,0 24,48 25,48 0,2667 | 0,812 .
5,0 23,70 | 24,40, 0,173% 10,83 5,0 25,24 26,421 0,2147 | 0,820
6,0 | 24,89| 25,61] 0,1441 | 0,856 6,0 25,96 27,311 0,179 | 0,828
7,01 27,01( 26,22 0,1204 0,932 7.0 26,79 28,3l 0 1551 | 0,838
8,0 27,36 28,44/ 0,1089 0,912 8,0 27,89 29,36 0,1370 0,854
9,0 29,681 29,81| 0,0962 | 0,961) 9,0 29,01 30 58| 0,1237 | 0,866
10,0 | 31,73} 31, |57 0,0892 | 0,984} 10,0 | 30,61 31,65 0 1126 | 0,897
12,0 35,61 | 34,65 0,0774 | 1,044) 12,0 33,90 | 34,14 0,0977 0 934
14,0 | 39,78 37 69 0,0705 | 1,097 14,0 { 36,48 36,44 0,0876 0 972
16,0 | 44,01 40,40} O, 10663 | 1 14% 16,0 39,48 | 38,87 0,0812 | 1 000
18,0 48,11 42,82 0, 10639 | 1 771 18 0 f 42,36 39,80 0,0743 | 1 058
90,0 | 52,4 | 44,84] 0,0623 | 1, 1218 20,0 45,35 41,131 0,0702 | 1, 099
r’”1TABA 5

TENAO®U3INYECKUE CBOWUCTBA OPEOHA-14

5.1. OB30P OMYBJIMKOBAHHbLIX AAHHLIX O TEPMOAWHAMMYECKUX
CBOMCTBAX

OnbiTHble faHHbie B OaHOGa3HOH o6aacTu. 13 Taba. 47 1 puc. 48
BH/HO, UTO H3MEPEHHs MJOTHOCTH (uaHu Ko3hduIHeHTa CKHMaeMo-
CTH) OXBAaThIBAIOT CYLIECTBEHHO GOJbLIYIO (IO CPABHEHHIO ¢ IPYrH-
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Tab6auma 47

JKcnepuMeHTasibHble HCCJElOBaHHS TEePMOAHHAMHUYECKHX CBOHCTB (peoHa-14
B ofHo(asHoi obnacTn

Hawme-
peH- Temne- | nagpenne, Hucxo Ucroy-
BTO!
Tom AsTODHI 31;?1?4- pa-r%pa, MIla dasa ox;l:;rg?xx HHK
YHHA
1936 KaByn, By 294 0,1 r 2 [547]
Terepcon 3 [3.45)
1936 |3fiken, Beprpam| cp |113—199 10,1 r
1951 N‘aKKOpMaK, [\ 273—673 0,]——'5,0 r YpaBHe- [572]
nefinep HHe
1924 | Xamman, B, |313—398 10,1 r 6 [5.53]
JlambepT
1961 llyCJIPIH, Xap. Q 273—623 l,5—-40 r 306 [545]
pucoH, Myp,
MakxkaJelo
1964 XBamr, Map'”/]H Cp 303—473 1—-1,6 r 64 [558]
1967 Kaagoray, [\ 303—773 10,0—5,0 T YpasHe- [5.61]
Muannep HHE
1970 |Buaaroi, 0 120—150 |0,2—50 X 33 {5.6]
CopokHH )
1970 |JTaure, lteitn o |203-368 10,7—8,0 | r 49 [5.69]
1970 |O6epr u ap. w (273,294 0,1—7.0| r |Tpadux | [3.65]
1971 {Mapruu, bxana 0 209—295 {1,6—10,5] r 27 [5.75]
1972 |Bose, Coxan- By {280—373 | mo 1,0 r 3 [5.37]
ckuii, Koya
1972 |3urmynn, Cua- | Bi, By [272—423 | po 3,0 r 13 [5.84]
GepGepr, Mak-
KerTa
1976 {Yrenkos, St 173—323 10,3—7,5 r 116 [4.24,
Paccka3oB 5.24]
1978 |Ceranunslil, 0 94316 |0,5—57 X 111 [5.25]
[Mopuuanckuil
1979 |[Tenep, 0 207—373 {1,9—51 r 122 [5.27]
CBeTJIHYHBIH,
IMopuuanckui

MH (peoHaMH MET4HOBOTO psifia) 06JacTb NpHUBEJEHHBIX TeMmIlepa-
Typ u naBaenuit: 1=0,4—3,4; n=0,0—15,2; (0max=2,98). 3It0
03HAayaeT, 4YTO yPaBHeHHe COCTOSIHUSI (peoHa-14 [OMAKHO ObITH
C/I0zKHEe DPAaCCMOTPEHHBIX B MpeAbIAYLIMX TJIaBaX 3TOfi KHHTH H B
cnpaBounuke [0.2]. M3 tab6a. 47 caeiyer, 4TO MJIOTHOCTb pacmnpeje-
JIEHHS] ONBITHBIX TOYEK B HM3yueHIIoH 06JaCTH COCTOSIHHH HepaBHO-
MepHa M MOAABJSIONIAs HX YacTh OTHOCHTCS K ra3oBO# (ase.

B pa6orax [5.61, 5.69, 5.72, 5.84] cxkumaemocTb ra3zo06pasHoro
¢peona-14 onpenensinin Merogom bBapHerta, HO pe3yJbTarhl H3Me-
peHuil coobuiaoTcs, Kak NpaBujao, B (GopMe ypaBHEHHil H30TEpM
RJIH TaGJHYHBIX 3HAYEHHH BHpPHaJbHBIX K0adouuuentos. HMckiioue-
HueMm siBasiercsi pabora Jlaure, llteiina {5.69], B kotopoit kpome B,
u B, mpuBeeHHl SKCIEPHMEHTA/IbHBE 3HAUeHUs 2 B MHTepBa/e T =
=203—368 K n p<<8 MIla.

Maprus u Bxaza [5.75] onpefessan IJIOTHOCTb ra3o00pasHOro
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¢peona-14 B unrtepsanse T=209-—295 K u p<10,5 MITa Meronom
nbesoMeTpa IEePeMeHHOro ob6beMa C CHJAbGOHHBIM pasjesuTeseM,
npuyeM 00 H3MeHeHMH o0beMa HCCJeliyeMOro BelllecTBa CYIHJH IO
U3MeHeHHI0 o0beMa THAPABJIHYECKO# KuakocTd. Ilo omeHke aBTO-
pOB, NpedesbHbie TOTPEIIHOCTH H3MEPeHHs TeMIepaTypH, AaBJeHHs
no6bemMa paBHbl coorBercTBerHo 0,05 K; 0,06—0,2 % 1u0,24—1,3 %.
Co cBOeli CTOPOHBI 3aMeTHM, YTO 4acTh ONBITHBIX AaHHBIX [5.75] OT-

el
e IS
- % %
1500 a ' L.
i
7 !
|
i
|
wo - - - ;
K
P4
500 :
o g0
sl
Sesraoaely
4 éé; --‘-m...-.t..'............ ceeree
, B } 1
o 200 60 Y400 500 679 700 7K -

Puc. 48. O6sacTH 3KCIEPHMEHTANLHOTO HCCIEHOBAHHS TEPMHUYECKHX CBOIHCTB
¢peona-14:

I — Oycaur ¥ ap. [5.45]; 2 — Kaadoray, Muanep [5.61]1; 3 — Baaroi, Copokuu [5.6]; 4 —
Maprun, Bxaga [5.75]; 5 — Jlaure, Ulteitn [5.69]; 6 — CBeraMuubii ¥ zp. [5.25, 5.26]

HOCHTCSl K HaJKPHTHYECKOH 006./1aCTH COCTOSIHHE, Tle OTKJOHEHHS
samerHee GoJsbuie, a mpu T<<250 K pacxoxpenusi nanHubix [5.69] u
[5.75] mocruraior 2 Y.

Haubosee obGcTosiTe/IbHEIE HCCAENOBAHUS  CKHUMAeMOCTH  (dpe-
oxa-14 npH BHICOKOM NaBJIEHHH BLIMOJHEHB B ABYX J1aGopaTOpUsiX
(cm. Taba. 47). B 1960 r. B BapraecBunbckoit ;a6oparopun (CILIA)
moJlydeHpl ONBITHBIE JAHHBIE O CXKHMAEMOCTH raso06pasHoro ¢pe-
oHa-14 B unrepBane T=273—0623 K npu p<<40 MIla [5.45]. Us-
MepeHHs BHIMOJIHEHBl N0 MeToAuxke Burtu Ha obGpasmne ¢peona BHI-
"COKOH YHCTOTHl (COZep>KaHHe OCHOBHOTO BellleCTBA He MeHee
99,96 % ). MakcumaJjbHas omM6Ka H3MEPEHHBIX 3HAYEHHH @ IO
oueHke aBTOpoB [5.45] Haxomutcs B npemenax 0,03—0,3 %. Boab-
nlee 3HayeHHe, eCTECTBEHHO, OTHOCHTCSI K MAaKCHMaJbHBIM 3Hauye-
HUAM Ton ¥ Pon.

B 1978 r. B tensodusnyeckosi saboparopun OTHUIIII nonyuens
ONBITHBIE JNaHHBIE O p, ¥, T-3aBHCHMOCTH ra3000pa3HOrO H XKHUJIKOTO
¢dpeona-14 B unrepsane T'=94—373 K npu p<<57 MIla [5.25, 5.26].
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IInoTHOCTH HCCAeIOBaHAa Ha YCTAHOBKE, peasH3ywolleli MeTol Nnbe3o-
MeTpa MOCTOSIHHOTO o6beMa C BBIHECEHHHIMH B 30HY YMepeHHBIX
TeMnepaTyp MeMOpaHHBIM 6JI0KOM H 3amoOpHBIM BeHTH/IeM. Basnacr-
HBIH 06'beM nmbe3oMeTpa HeGoJibioi (Bcero 0,23 % ot Vy=100 cm?),
KpOMe TOro, BBOAMJIMCb HeoGXoAMMEBle MOMPaBKH. [laBieHHEe H3Me-
psnu rpysonopliHeBbiMu MaHoMerpamu MIT-60 u MII-600 xkaacca

B;,cMYz 250 350 450 550 650 750 TK
0
il
2 o - f
-10 N ler7e) g -2
A 0 -3
e - 4
o - &
-2,0 1,00 ) s - 6
v -1
. ——— 8
. a5 9
aQ o
~40 0,50 T
M*ﬁ‘-os__
: 4
-50 05

20 Joa 400 spe 600 00 7K

Puc. 49. Bropo#i B TpeTuH BupHaJibHHE Ko3ddHuuuenTs (peona-14:
onbiTHele panuble: [/ — Jlyciuda ® Ap. [5.45]; 2 — Kaandoray, Muanepa [5.61]; 3 —
Maxkopmaka, Illnefimepa [5.72]; 4 — MakkeThl B ap. [5.84]; &5 — Jlaure, lllTefina
[5.69]; 6 — Xammana, JlamGepra [5.53]; 7 — Koyna ® ap. [5.37]; pacuernnie mxaHHbIe:

8 — no ypaBueuHio (1.2); 9 — no ypaBHenusam (1.1), (5.1) u (5.2)

0,05, a TemmepaTypy — o6pasioOBbLIM IJAaTHHOBBIM TEPMOMETPOM
conpotuBaennsi THna TCITH-2A B koMn/iekTe ¢ MOTEHLHOMETPOM
P-363 kaacca 0,001 ¢ morpemHoctbio 0,02 K. ITo cooGiuenunio aB-
topoB {5.25], uccaenyemsiit ¢gpeon coaepxkaa 99,98 ¢, ocHoBHOro
BelleCTBa, a NOTPEHIHOCTb JKCINIEPUMEHTAJIbHBIX JaHHBIX JJs KHJI-
Koit ¢asp cocraBassaa 0,07 %. IIpenenbnbie omubku H3MepeHHH
B ra3oBoii (paze He yKasaHbl, HO SICHO, UTO OHH CYIECTBEHHO BHIIIE
(B ocobeHHOCTH B HAAKDHUTHYeCKOH 00JAaCTH COCTOSHHH) H MOTYT
nocrurath 0,3 % u 6oJee.

B pa6ore B. B. Aarynuna [5.4] mpousBeieHa coBMecTHast obpa-
060TKa BCeX yYKa3aHHBIX B TabJ. 47 ONBITHBIX p, v, T-AaHHBIX [AJd
ra3oBoii (asm ¢peoHa-14 u ycTaHOBJEHO, uyTO OO0JbLIAS YacTb
ony6JUKOBAaHHBIX TAaHHBIX COMJIACYeTCs B NpejenaxXx aBTOPCKHX olle-

Hok morpemnocreii. CHAbHO BHINAajaiolliie TOYKH HMETCH B JaH-
Hux [5.26] u [5.75].
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ABTOpBI MHOTHX 3KCII€PHMEHTAJbHBIX PabOT COOOLIAIOT MOJyYeH-
Hble UMM JaHHble O BHPHAJbHHIX KO3(Q@HUIHEHTAX TePMHYECKOTO
ypasnenusi cocrosinus By [5.24, 5.37, 5.45, 5.46, 5.47, 5.53,5.61,5.69,
5.72, 5.84], B.—[5.45, 5.46, 5.61, 5.72, 5.84]; B;—[5.45, 5.46]. Ha
ruc. 49 mpeincTaBJeHBl J1aHHBE O BTOPOM M TpPeTbeM BHPHAJbHbIX
Ko3(uIHeHTaX, HalJeHHble 10 H3MEDPEHHAM CKHUMAeMOCTH MpH
HU3KHX fAaBJjeHHfAX. TaM ke NpuBeJeHbl pe3yJbTaThl HaUIMX pac-
qeTOB MO PAa3JHYHBIM OOOOLIEHHHIM M 3MIHPHYECKHM YpaBHEHHSM.
Pacuer B; cienan no o6o6umennpim ypaBHenusMm (1.1), (1.2) u am-
MUPHYECKOMY YDPaBHEHHIO

4
B, =30, (100/TY, (5.1)
j=0

rae aJst ¢ppeouna-14 [5.28] *:
bo=0,84479-102; b;=-—0,316307-10%; b,=-—0,793406-103%;, b;=
=0,1179594-10% b,=—0,1736536-10%*, npuuem B; BBHIpa)KeHO B
cM?/MOJIb.

3nayenue temnepatypsl boiis Tp = (518+0,5) K, yto coorBer-
crByer v =2,280[5.57]. D10 3HaueHue 15 M yKasaHHLIe B Tab.. 2
YHCJIOBBIE 3HAYEHHs HPYTHX XapaKTePHBIX MapaMeTpoB OblJIH HC-
MOJb30BaHbBl HaMu B pacuerax B; 1o 0600LIeHHBIM YypaBHEHHSIM
(1.1) u (1.2). Oxasamoch, uto ypaBuenus (1.1) u (5.1) pnarwor
MPaKTHYECKH OJUHAKOBblE pPe3yJbTaThl B paccMaTpUBaeMOM HHTep-
BaJjie TeMNepartyp, a ypaBHeHHe (l.2) — 6osee HU3KHe 3HayeHHs By
MpHU HU3KOH M BHICOKOH TeMmepatype (cM. puc. 48).

Tperuit BupumadpHbfi Ko3dduuHeHT ¢peoHa-14 paccunran 1o

06001IEHHOMY yDaBHEHHIO, TMpeJIOXKEHHOMY HeZaBHO B paboTte
[5.83]:

B, =[Cy(x) +d - C,(7) +d; - Cy(7)] - VP, (5.2)

rie Cy=0,19611-1/440,3972/7°+ (0,06884 1* — 0,5428/15) exp (—1?) ;
C1=064,5[1—2,085 exp (—1?) % C,=801,7/7".

ITo mauueim [5.83] B Hauiem cayyae d=0,003628. CorsacoBanue
9KCMEPUMEHTANbHBIX U DacueTHBIX 3HaueHUH B, cjaenyeT MpHU3HATDb
xopouruM (cM. puc. 49).

[Tockoabky ¢opmyant (5.1) u (5.2) Xopowo nepegalT TemIe-
paTypHBIe 3aBHCHMOCTH BTOPOTO H TPeTbhero BHPHAJbHHIX K03(hdH-
IHEHTOB, TO MOKHO TOBOPHTb 00 3KCIHEPHMEHTAJbHO 060CHOBAaHHOM
TEPMUYECKOM YPaBHEHHH COCTOSHHS

2= 14B,(1) - 04 B,(3) - o, (5.3)

KOTOpOe MPHMEHHMO B LIHPOKOM HHTEepBaJe TeMIepaTyphbl NPH o=

=0 — @mpex. 11pelesbHOE 3HAYEHHE IJIOTHOCTH ®mpex, MO Ol€HKE
A. A. BaccepmaHa, MoxeT GbITh HaiiieHO 1O popmyJe

Onpeq = 0,18 4 0,008 (5.4)

* Bo Bropoii pabote B. H. Tapana [5.29] nmanel apyrue xosboduuuents bj,
HO BBLIYHCJEHHble MO ypaBHeHHIo (5.1) 3HaueHuss B, OTJMYAIOTCS HECYLIECTBEHHO:
Ha 1,8 cm3/moub npu 150 K u na 0,5 cM®/moab nmpu 1000 K.
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[Moabsysice (5.4) u pekoMeHAyeMbIMH B pasi. 5.4 TabJaunamiu g,
HECJIOXKHO YCTAHOBHTb, YTO YPaBHeHHe COCTOSIHUS (5.3) NMPHMEeHHMO
no nasaenus 1,5 MITa npu 203 K u no 7,5 MIla npu 623 K.

Asropsl [6.10, 5.25] mosarasnu, 49TO MOJNydYeHHBlE HMH JKCIEpH-
MeHTaJbHble JaHHBIE O MJOTHOCTH KHIKOrO (peoHa-14 1mpu p>ps
ABJSIOTCS €IHHCTBEHHBIMH H He OOCYKIAIOT pe3yJbTaThl GoJjee
panHero uccaenoBauus [5.6]. . II. Baaroii, B. A. Copoxkun [5.6]
COOOLIAIOT  «IKCNePUMEHTaJ/bHble» 3HAaUeHHs @ B HHTepBaje [ =
=120—150 K npu p=ps— 50 MIla, HO daKTHYeCKH OHH OIpeje-
JIIJIM OTHOCHTEJIbHOE H3MeHeHHe o0beMa KHMIKOCTH, 3aloJHsouel
CHJIb(OHHHH Nbe30MeTp, NMPU H3MeHeHHH BHEILHero CHIpOoCcTaTHye-
CKOTO HaBJIEHUS OT Ps IO P, T. €. AUora= (Us— V) /vs= (1 —@s/0)-
W X0Tsl TOYHOCTb H3MEpeHHS AUgry KUAKOCTEH METOAOM CHJIb(OH-
HOTO Nbe30MeTpPa MOXKeT ObITb BBICOKOH (COTHE HOJH NPOIeHTa), K
NpHBeJeHHbIM B pa6ore [5.6] 3HaueHHAM Q NMPHXOLUTCS OTHOCHTbCS
KPDHTHYECKH, TaK KaK OHH BBIYHCJIEHH C HCHOJb30BAHHEM JaHHBIX
0 s [5.34, 5.67], KoTOpHIe OKa3a/JHCh CHCTeMATHYECKH 3aBhIIIEHHbI-
mHu Ha 0,3—0,59% 1o cpaBHeHHIO ¢ ToJy4YeHHBIMH mo3gHee [5.10,
5.71].

DKCcnepUMeHTalbHble JaHHble O KaJOPHYECKHX H aKYCTHYECKHX
cBoiicTBax ¢peoHa-14 HeMHOrouuc/aeHHH (TabJ. 47) *. Pesyabrarsl
NpSiMBIX H3MEpeHHHl H30XOPHOH TEMI0eMKOCTH NpPH HU3KOM JIaBJe-
Huu [3.45, 5.58] cpaBHeHB C BBHIYHCJEHHBIMH IO CIIEKTPOCKONHYE-
CKHM JaHHBIM H MO H3MEPEHHSM CKOPOCTH 3Byka (pHc. 50).

Tepmonunamuueckne (QYHKIHH B HAeaJbHO TasoBOM COCTOSIHHH
cp® (Hr"— H(), sr° raGynupoBanusie B [0.28, 0.29, 0.45, 0.50,
1.88, 2.55], ornuyalorcs HesHaunTeabHo (TabJ. 48). Ho B pacuerax
Bapo [0.42] yurena mompaBka Ha aHrapMOHHYHOCTb KOJeOaHWH H
BBIYMCJIEHHbIE HM 3HauyeHHus ¢,° ¢peona-14 na 0,6—1,2 9 Gonbuie.

XBaur, Maptun [5.58] H3MepsiaH TeNIOEMKOCTb C, (ppeoHa-14
gyuctotor 99,7 % B uurepsane 303—473 K npu w=0,06—0,15 u
OLIEHHJIM MaKCHMAaJIbHYIO IOTPElIHOCTh ONBITHBIX AaHHBIX B 1 9. HUx
pe3yabTaThl AJs C,® HECKOJbKO BHIIIE DACCYHTAHHBIX B IPUOIHKE-
HHUH K MOJENH KeCTKHH pOTaTop — rapMOHHYECKHH OCHHJIIATOP
(cm. puc. 50).

B mnacrosiieii pabore A4 onpelefieHHss TeMIepaTypHOll 3aBH-
CUMOCTH Cp°=f(T) peKkOMeHIyeTcSi HHTePHOJSLHOHHOE ypaBHEHHE

(0.23),

rae ao=- 0,393879867-10%; f1=—0,808631829-10¢;
a= 0,236720580-10t; B2= 0,939836215-10¢;
a,=—~0,228381967-10; ps=—0,322414015- 101,
az= 0,798491855-10-2; a t=1/100.

YkasaHHOe ypaBHeHHe NMpHMeHMMO B HHTepBaJje 7==90—1000 K
¥ TIOCTPOEHO HAaMHU ¢ yuyeToM HauHbix [0.42].

* B rta6s1. 47 ue BKIOueHH cpeieHuss o paborax IOpuca, Benuens [5.60] u
I. Y. ®dupcosa [5.20]. B nepsoii paGore uamepen HHTerpajbHbiii addexr Ixo-
yas-Tomcona ' cucremnt CFys — CHF;, Ho craTha ony6iukoBana B TPYAHOZO-
CTYNmHOM XKYpHaJle, a BO BTOpOH MOJYyYeHH HLAHHBIE O CKOPOCTH 3ByKa IpH T=
=202—600 K, p=0,006—2 MIla, HO OHH OTHOCATCS K RHCIEPCHOHHOH O06JacTH.
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B. ®@. Yrenxos, [I. C. Pacckasos [4.24, 5.24] usmepsinu u3orep-
MHYECKHH Hpoccenb-adpdekr dpeona-14 uncroroit 99,2 % B unTep-
Bane 173—323 K npu p=0,3—7,5 MIla. OHH OLEHUIH MaKCHMaJb-
HYIO IOTPEHIHOCTb ONBITHHIX AaHHbIX B 0,45—1,5 %. BoJbliee 3Ha-
YeHHEe OTHOCHTCS K 06JacTH MHKOB Or. ITocKoabKy mMeercsi mocra-
TOYHO HaJexHasi METOJAHKa pacyera TepMOLMHAMHUYECKHX CBOHCTB
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Puc. 50. M3obapuas ¥ H30XopHas TeMJIOEMKOCTH rasoo6pasHoro ¢peo-
Ha-14 TIpH HH3KHX JaBJICHHSX:

onbiTHBEe XaHHble: | — Jitkena, Beprpama [3.45]; 2 — Beifipca [5.39]; 3 — XBawura,
Mapruua [5.58]; pacuernble mauuble: 4 — [0.29, 0.45, 1.88]; 5 — [0.42]

YMePeHHO-NJIOTHEIX I'a30BBIX CMeCej MO U3BECTHHIM CBOHCTBAM KOM-
noHeHToB [5.2], a KosmyectBO mpuMeceil HeBesnko (~0,8 %), aB-
TOPHl paccMaTpUBaeMoil SKCIEepPHMEHTaJbHOH PaboThl BBIYHCIHIH
MONMpPaBKH M NPHBEJNH TaGJHIY CriaxKeHHbIX 3HaYeHHH Or AJS 4HC-
TOro ¢peona-14.

OnpiTHbIE JaHHBIE Ha JIHHHSIX paBHOBecHs (a3. OcHOBHHIE 3KC-
NepUMeHTaIbHble HCCJEeNOBaHHS TePMOAHHAMHYECKHX CBOHCTB Ha
JIMHHSX PaBHOBECHsl XKHIKOCTb — Ilap IepeyHcyeHsl B Taba. 49. Hs-
Mepsii Ps, @7, €5 (UM Cp), @', HO JLaHHbIE O TENJIOTe UCIAaPEHHs 1
H NOBEPXHOCTHOM HATSXKEHHH ¢ SIBJAIOTCS €IHHHYHBIMH, a OpTOOa-
PHYECKYIO MJIOTHOCTb Mapa @” dKCNepHMEHTaJbHO He ONpeessiIH.

W3 taba. 49 BumHO, 4TO mpeobjafaroiias 4yacTb OMBITHBHIX AaH-
HbIX O JaBJEHHH HachlileHHoro mapa (126 Toyex u3 133) oTHOCHTCH
K obsactd T<CTunrx. DKCepHMeHTaJbHHE NaHHBIE O ps, [s-3aBH-
CUMOCTH (peoHa-14 npu naBjeHusix Bbime 760 MM pT.cT. omy6aH-
KOBaHBl B caMoe mocJjennee Bpems [5.27, 5.70], a cyuecrBylomue
TaGJHIBL  OCHOBAHH JU60 Ha HeOMyGJHKOBaHHBIX JNaHHBIX Uspu
(1960 r.) {0.39, 5.77], 1160 BOCCTAaHOBJEHH € MOMOLILIO 0000ILEH-
HBIX KOppessiuuit [5.15, 5.29].
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Ta6auuma 49

IKcnepUMeHTaNbHbBIE HCCJAEAOBAHMA TEPMOJAMHAMHYECKHX CBOICTB (peona-14
Ha JHHHSIX PaBHOBECHS XKUAKOCTb — nap

Have-
Toxn ABTOpPH pﬁ;‘;‘:_” T:;«g:}aaK Pasa otrfxﬁiflgxx Hcrounuk
ynHa TOYeK
1930,31 [Py, Kaiim ps | 92—143 | x—r 24 [5.81]
o |93-75 X 2 5.81]
1932 |Kaemm, Xenxesb o |90 K 2 5.66]
1933 [Menueab, Mopeit ps | 92—146 | x—r 19 5.76]
1938 |Jiiken, Wpenep cs | 90—143 | x 41 5.49]
1958 {Kpouma, Ckort Ds 106,7 X 2 5.43]
1958 |Kocrpiokos, Camopykos, cs (89,5—95 | x I'paduk [5.13]
CrpeJikoB
1965 |KnobGaep, Iunrc Q 94150 | x 16 5.67]
1967 |Cumon, Kuobnep, dynkau| p, |80,6—146| x—r 50 5.85]
1967 |Asus, Jlum, Boiiman © 90—144 | x 20 5.35]
1968 |bBaaroit, Byrko, Muxaii- w | 95—-220 23 [5.5}
JIEHKO
1969 |Teppu, Crapean o | 91—1851 x 32 [5.89
1969 |Enoknmo, lllunona, Ma- cp | 90—92 be 2 5.48
WIHKO ps | 90—101 | x—r 9 5.48
1969 |Cwmur, Ilake cp | C0—145| =x 21 5.86
ps |115—146 | x—r| 11 [5.86
r 145,5 | ®—T 4 5.86
1970 |Ilamkos o — K—T — 5.21
1970 |)Keno, HioBaab ps | 89,5—91| K—r 7 5.51
1972 |Koyn, Pumep, Ilunrc cp | 1221411 x 6 5.42
1979 |Cserannunsii, Ilopuuan- 0 | 90—210| x 13 [6.10, 5.26]
CKHii
1979 |Ceetanunbiii ps |180—226 | x—r 11 [5.26]
1979 1Jlo60, Ctasesan ps 189,5--173| x—r 8 [5.70]

B kagectBe 6a3bl [ CPaBHEHHs ONBITHBIX H TaBJHYHBIX AaH-
HBIX O JaBJIEHHH HACHIIIEHHOTO Mapa HaMH HCIOJb30BaHO ypaBHe-
HHe, noJyyeHHoe B pabore [5.70]:

Inpy= In pey+ (Ay - o Ay - B5 - Ay - S+ 4, - Dz, (5.5)

rae e=(l—1); pep=3,742 MIla; A,=—0,67651056-10t; A,=
=0,10777437-10; A;=-—0,17490971-10%; A,=—0,25845119- 10

YpaBHenue (5.5) pexkomenayercsi nasi pacyeroB mo MIITIII-68.
B asT0fi TemmepaTypHO#l lIKaJe MpeNCTaBJEHH TOJbKO OINBITHHE
nauusbie [5.27, 5.70].

PesysnbTaThl CpaBHEHHs JHTEPaTYpPHBIX (HEKOPPEKTHPOBAHHBIX)
JIaHHBIX O ps peoHa-14 mpuseleHs Ha puc. 51 u yxkasbBalT Ha
BeCbMa CYIIeCTBEHHBle pacxoxaeHHs ta6auy [5.15, 5.16] u [5.77].
O606uiennoe ypapHenne (0.19) c¢ mapamerpaMu, YyKasaHHbIMH B
ta6J. 2, TakKe 1aeT 3aHMKEHHble 3HAUEHHUS p; NPH HHU3KOH TeMIe-
patype. PacxoxaeHusi MeX1y ONBITHHIMH JAaHHBIMH DPa3HBIX aBTO-
poB npu T<Turx Benuku. Ho ecam yuectb pasnuune teMmmeparyp-
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HBIX HIKaJ ¥ BHECTH COOTBETCTBYIOLLHE IONPaBKH *, TO pacxoxie-
HHe Mexay AaHHbIMH Jlo6o, CraBenu [5.70] u Cumona c coaBropa-
mu [5.85] 3aMeTHO yMeHbLIHTCS W B mepecyere Ha Is COCTAaBHT B
cpennem +0,05 K.

CorsacoBanue 3KCNEPHUMEHTAJbHBIX M TaGJHYHBIX JaHHHX O
MJIOTHOCTH KHMAKOCTH Ha KPHUBOH HACHILEHHS TaKXKe He OYeHb XO-
pomee. Tak, Tabaununbie 3nauenus o’ [0.39, 5.77], ocHOBaHHHE Ha

Lo~ 3002,
Pan oooouo
57 37] 26
o
~~
10
\_
A
0te » ® + |
o A
(-]
?956 // g » O 2 a
P /’ / + o -3 AA
!
o, /7y o -4 o,
" + 74 /o v v-5§
10—~ - A
Q/( / X'E
x o0& / /’ o 7
%o / | + A 8
sl 5 |/ W
2530 35 / ! J I
Zﬁ X 4+t / JI5 B E S B —
100 125 150 175 200 als

Puc_51. OTkJoHenns 3HaueHHH jaBjeHHs HACHILIEHHOTO mapa ¢peona-14 or mpu-
HATHIX B HacTosillieli paGore:

ONHITHBle AaHHble: | — MeHuens, Mopes [5.76]; 2 — Kpoana, Ckorra [5.43]; 3 — CuMoHa K

Ap. [5.85]; 4 — Cmura, IMuxe [5.86]; 5 — Enokumo u xp. [5.48]; 6 — JKeno, HioBans [5.51];

7 — Jlo6o, CreBeann [5.70]; 8 — CBeramuHoro [5.27]; pacyeTHble HXaHHble: 9 — MO YPaBHEHHIO
(0.19); 10— [5.77]; 11 — [5.15]

JKCIepHMeHTaJbHbX AaHHbBX Uspu, Ha 1—2 9, BHIe pekoMmeHaye-
MbIX B [56.3, 5.15]. PacxoxkneHHe ONBITHBIX HaHHBIX [5.67] u [5.89]
venbie (10 0,5 %), HO siBAsieTcst cucTeMatHyeckuM (puc. 52). Ias
pacuera TeMmIlepaTypHOH 3aBHCHMOCTH OPTOOapHYECKOH IJIOTHOCTH

JKUAKOCTH pekoMeHAyercs ypaBHeHue tuma (0.22), monyyeHHoe B
[5.15]:

P, = Pxp + A (TKD— T) 'I' B (TKp_ T)I'IS + C (Tlcp—' T)2 +

+D (T —T)2, , (5.6)

* B unrepsaje Temmeparyp 90—I150 K oranune MIITII-68 wn MIITIH-48
cocrapister 0,013 K, npuuem npu T<109 K Tes>Tis, a npu Gosee BBICOKOM
teMreparype, Hao60poT Tus>Tes.
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rie gup=0622,029 kr/mM3; Typ=227,50 K; A=0,1538614-10'; B=
=0,1665800- 103, C=0,5775711-10-3; D=0,1391574-102.
TTorpemHoCTh BBIYHCJIEHHHIX 1O ypaBHeHuio (5.6) 3Hauennmii ¢,
10 Hamell oneHke, He npesbimiaer 0,3 Y.
B rta6s. 50 npuBegeHbl KaK JKCMIEPHMEHTAJbHO HaiileHHBIE Ta-
paMeTpH Y3JOBHIX TOYEK Ha JHHHH DPaBHOBECHS XKMUAKOCTb — Map,

P Ka/m3
_\l
2000 A
3
Puc. 52. OproGapuue- 150
CKHE IIOTHOCTH ¢peo-
Ha-14:
ONBITHLIE NaHHBlE: [ —
Pydbda, Kafima [5.81]; o -1
f5_66§<n§MMé' Xelgxggx]n
.66]; 3 — Crioapra [5.88]; _
4 — KHoGaepa, P MHIca o -7
[5.67]; 5 — Teppn, Crame- [000F———— " 5 - 3
Jim [5.89]; pacuerHmle maH-
uble: 6 — [5,77]; 7 — ua- A - & \
crosimer paGoTsl '
o-§
—-—-b
S
500
Treo | 1 T Tur.
nep ! 0 L_*“
|t 1
o !
0 ~ |1
75 150 225 T K

TaK H PEKOMeHIyeMble B 0600ILAIOMIUX HCCJAEAOBAHHSAX. 3HAYEHHS
Taxx u To ompeiensiny HeOMHOKPATHO, NMOITOMY OHH H3BECTHBl C
JOCTaTOYHO BLICOKOH CTeNeHblO HaAeXKHOCTH. OIHAKO KPUTHUECKHE
napaMmeTpsl  ¢peoHa-14 Txp, Qxp U Prp, HAuMHAS C paboTH [5.75],
NPHHHMAIOT MO HaHHHIM AHccepranuud YspH, BHMOJHeHHOH B 1960 T.
B Muunranckom ynusepcurere (CIIA). Heckoabko oTauyamoiuecs
3HaYyeHHsl Qxp coobmalorest B paborax [0.23, 0.24] u [5.89], Ho B 060-
UX CJy4afx 3TO pacyeTHble BEJHYHHHI. :

TennoemkocTh  xHAKOro ¢peona-14 wusMepsau npu T<Tmrx
(cM. Taba. 49). IlonyueHusle onbiTHHe AaHHHe [5.42, 5.48, 5.49,
5.86] mOCTAaTOYHO XOPOLIO COTJIACYIOTC MeXay co6ofi (pacxoxie-
HHe He npesHaer 1 %).

[Tpusenennsie B pa6ore [5.3] Tabsnubl c, XHAKOro dpeoHa-14
npu teMmneparype 10 218 K noJayueHbl pacyeToM IO HeaHaJHTHYe-
ckoil meronuke JI. I1. ®uaunnosa [1.30]. AnanutHueckne Koppess-
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IMH IS KOHQUTYPAIMOHHON TENJIOEMKOCTH MKHIKOCTEH, PEKOMEH-
ayemble B [5.33], npumenumbl npu T> Tk, HO NPH HH3KOH TeMIle-
patype Jaiot Gosiee TyOOKHI MUHHMYM, YeM 3TO CJAeAyeT U3 IKC-
MEPUMEHTAJBHBIX J1aHHBIX (puc. 53) u cyuiecTBEeHHO GoJiee BHICOKHE
3HayeHHs cp npu T,

Ckopocth 3Byka B KuAKOM ¢dpeoHe-14 H3MepeHa B WHTepBaJe

Cp, whw/(ne-K)
T
/‘ :
/ !
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|
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Puc. 53. TennoeMKoCTb KOHJeHCHPOBaHHOH (ha3bl Ha JIHHUH HACBHILICHHA:

ONbITHBle HaHHBe: [ — Diikena, WIpemepa [5.49]; 2 — Cmura, ITuke [5.86]; 3 —
Enoxkupo wu np. [5.48]; 4— Koyma u np. [5.42]; pacueTHble mayuble: 5 — [0.39,
0.40]; 6 — [5.3]; 7 — no pPEeKOMEHAYeMOMY ypaBHEHHIO COCTOSTHHS

o1 Tpo#HO# Toukn no 220 K (cM. Taba. 49). DxcnepuMeHTaJbHbIE
JLaHHBle [5.35] annpokcUMHPOBaHBI CO CpelHeH KBajpaTHYECKOH MO-
rpemrHoctbio 0,31 M/c ypaBHeHHeM

' = 1662,62 —0,618412 . 10~1T — 0,178196 . 10—2T2  (5.7)

U3 puc. 54 BuAHO, uTO ypaBHeHnHe (5.7) XOpoUIO OMHCHBAET
TaKxKe ONBITHBIE JNaHHBIe Gojee mosiaHell paboTh [5.5] BmjiOTL 1O
treMmnepatyph 210 K.

Jns onucaHus TeMIepaTypHOH 3aBHCHMOCTH MOBEPXHOCTHOTO
HaTsKeHHsl HaMU NpHMeHeHo o6o0uleHHoe ypasHeHue (0.56), mpe-
o6pasoBanHoe K Buny (1.12). 3HaueHue UHAMBHAYAJIbHOH KOHCTAH-
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1ot 103-00s=13,88 Ia-M npuusito no ganueim [0.25, 5.21]. Boryue-
Jennbie no ypaBHenusim (1.13) u (1.14) 3HaveHusi ¢ MpPHMEPHO Ha
2 9, HHKe, eCJH HCIOJNb30BaTh KOHCTaHTy 108-a¢?=1,0856 m2 [1.11]
H JaHHBE 0 Qs [5.3, 5.15].

Tepmonunamuyeckue csoficrBa TBepporo CF, Wsyuanu mHorue
aBTOPH. JTO 0GBsICHSETCS TeM, YTO TeTpadTOpMETaH B TBEPAOM
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Puc. 54. CkopocTb 3ByKa B XUAKOM (ppeoHe-14 HA JTHHHHM HACHILEHHS:

OnBITHBIE HaHHble: [ — A3usa u #mp. [5.35]; 2 — Baaroro m np. [5.5]; pacuer-
Hble HaHHBle: 3 — M0 ypaBHeHHIO (5.7); 4 — N0 PEKOMEHNyeMOMY YPaBHCHHIO
COCTOSTHHSA

COCTOSIHHH HMeeT aBe Mojaudukaunuu. Huskoremneparypuas ¢asa
(a—CF.), cywectBylomas Humxe 76,2 K, nMeeT MOHOKJIHHHYIO
pemerky cuMmmerpuu P2,C, cTpykTypa BhHICOKOTeMIepaTypHO# (ass
JI0 CHX MOp He ycraHoBJeHa [5.8].

ITepBHie KaJopHMeTpHUeckHe uccienoBanus teepaoro CF, mpo-
Bes diiken, penep [5.49] u B. H. Kocrpiokos ¢ coapropamu [5.13].
B stuHx paboTax TeNJIOeMKOCTb H3MepeHa B uHTepBase 12 K mo
TeMnepaTypsl miasienusi. B 1969—1970 rr. ony6ankoBaHbl HOBBIE
pesysbTaThl M3MepeHHs TeryoeMmkoctH TBepaoro CF,: B mHTEpBase
92—20 K [5.36], B unrtepBane 4—89,5 K [5.48] u B unrepBane
12—89,5 K [5.86]. OnbiTHbie naHHble [5.35, 5.48, 5.86] moJyyeHH Ha
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NOJIHKPUCTAJIHUECKHX 00pasnax BBICOKO YHCTOTHI (coleprKaHHe
ocHoBHoro BemecrBa 99,985—99,90 moa. %) u coramacyiorcst B mpe-
IesaX OrOBOPEHHOH aBTOpPaMM MOrPelIHOCTH Hu3Mepenuit. Hakgen-
Hble 110 KaJODHMEeTPHYECKHM [JaHHBIM 3HAaUeHHs TeMmepatypo T
a—p-nepexoaa, TeMIneparyps B TPOiiHO# Touke To, a TaKkKe TEMJIO-
T (hasoBoro nepexoga AH; u tensnore naasaeHusi AHpy 6Ju3KH K
sauenusim Ta=(76,240,1) K; To=1(89,504-0,05) K; AH,= (360
=+20) xan/mMoab; AHpy;= (169=+1) Kaja/moJas.

[Tpenenbnoe 3Hauenue temneparypu e6as ©p°= (88,84-1,0) K
[5.36], a naiinenHoe mo naHHBIM [5.49] 3HaueHHe TEMJIOTH Cy6JHMa-
uun Kpucranna AHS, = 17380 dax/moub [0.50].

TenJsoBoe paciiupeHHe H MJOTHOCTb TBEPAOTO TeTpapTopMeraHa
TakxKe H3MepsiJu B HeCKOJbKHX paborax. JlaHHBle paHHHX paboT
[5.66, 5.81, 5.88] mokasannt Ha puc. 52. B 70-e rogni Bo ®THUHT
BHIMOJIHEHBl [B€ CePHH H3MepeHUil TENJOBOrO pAacCIIHPEHHS MOJH-
KpHcTaaandeckux o6pasuoB o — CF4 [5.30, 5.8]. B nepBoii no Bpe-
MeHH paGore [5.30] KoapHIHEHT NHHEHHOTO pACIIMPEHHS O H3Me-
peH KBapueBhHM guiatomerpom B uHTepBase 10—60 K u mpu 78 K
B BBICOKOTeMINepaTypHoil ¢ase. Ckayoxk obbeMa npH ¢(as3oBoM Inpe-
Bpaulenun B tBepaom CF, okasajcs paBHBIM 5,1 9, OTHOCHTEJIbHO
o6bema npu 77 K, uto mpakTuyecku coBmajgaer co 3HaueHueM 4,9 %,
noayyennbiM Ctioaptom u JIs Pokom [5.87]. Takum oGpasom, nmpH-
HUMas MOJIbHBIH 00beM TBepaoit ¢aswl npu 77 K v =45,3 cM3/MoJIb
[5.88], nas ckauka obbema InpH a—f-nepexone MNOJAYIHM Avy=
= (2,254-0,05) cM3/MOJ1b. ‘

B [5.8] nmpuBemeHbl pe3yabTaTH PEHTTeHOBCKOTO HCCJEA0BAaHHUSA
TEMIMEPATyPHOH 3aBHCHMOCTH NapaMeTpPOB peueTKH H KO3 GHLH-
enToB pacwupenus o — CF, B uarepnane 10—75 K.

Hassenne HacwienHoro nmapa nag tBepabiM CF, usmepsann B
[5.48, 5.51, 5.76]. Ilaac, Ilneiizep [5.79] coo6marT 3KCHepHMeH-
TaJbHble JaHHBIE O TeMIlepaType mnaasjeHust TBeproro CF4 npu BH-
COKOM  JaBJIeHMH: TOJy4YeHO JecATb TOYeK B  HHTepBaJje
95,56—117,3 K no paBaenus 160 MIla.

YpaBHeHHs COCTOSIHMS ¥ TaGauubl. B cymiecTBYIOIIHX CIpaBou-
HBIX M3MaHUSAX TabauyHas WHPOpMAanmUsT O TepMOAMHAMHYECKHX
cBOMcTBaxX (peoHa-14 npu NMOBHILIEHHBIX AABJEHHAX JHOO OTCYTCT-
Byer~coBcem [0.5, 0.6, 0.7, 2.1], 1u6o orpaHHYeHa JaHHBLIMH B CO-
crosinun Hachimenus [0.38, 0.39, 0.54]. K coxaneHuio, u TabJauIb!
ps, o/, o”, W/, h”, s’, s”, ony6aukoBanHbe B [0.39, 5.77], nomyyensl
Ha OCHOBaHHH 06paGOTKH HELOCTATOYHO TOYHHIX P, U, {-JaHHBIX.

O. I. Jlarytkun c¢ coaBTopamu [5.15, 5.16] ucnonpzoBaau Apy-
rve OoNbITHBE JaHHbLE, HO NPH Temnepartype Buiile 146—180 K 6biu
BBIHYKA€HH OLlEHHBATh TEMIEPAaTypHble 3aBHCHMOCTH Ps H Qs allpH-
opHo. Ta6Jauusl ps, Qs, 7 [5.15] npuBedeHsl Takxke B cTartbe [5.3], rae
JIOTIOJIHUTENbHO PACCYHTAHHL Cp, O, M, A, @, Pr aas uurepBana To—
— Tgp. :

Hosble Tabaunsl ps, gs, + onyb6JauxoBaHul B pabote Jlo6o, Cra-
Beau [5.71]. 3mech ps paccuntaHo mo ypasHeHmio (5.5), a v” —mo
ypaBHeHH0 (5.3) ¢ GJHM3KHMH K ONBITHBIM JaHHBIM 3HAYEHHSIMH

207



Bi(T) u Bz(T). INockoabKy usmepeHnHwle B [5.89] 3HaueHus okasa-
JHUCb CHCTEMATHYeCKH 3aHMKeHHbIMH (Ha ~0,4 %), aBropm [5.71]
NpOH3BeJH HX KOPPEKTHPOBKY, a npud I>180 K ouenmau o’ mo
npaBuUJy NMpsiMOJIHHeliHOro nuamerpa. Kpome Ttoro, B[5.71] a.14 cocy-
IeCTBYIOWHX (a3 TabyJUpOBaHbl KOH(HUrypalHOHHAs BHYTPEHHss
sHeprus U*, pnsa xugkoit daswl fs, (dps/dT),[(1/v") (dv’/dT)] u
npu T'<< Ty rx BEJHYUHBI dp, BT, Vv, Cp, Co.

[Tonnble Tabaulbl TEPMOJHHAMHYECKHX CBOfCTB (peoHa-14 B
onHO(Ma3HOH 06JacTH, MO-BUANMOMY, He omy6JjukoBaHH. l3BecTHH
trabauun (H— H%), (S—S8%, (®—®°) pas unrepBana T=
=273—623 K u ¢=0,75—11,0 monp/n, paccuuTansble B pabore
[5.54] rpadoananutTuyeckum cmocob6oMm 1o p, v, T-paHHbIM [5.45].
B cratbe [5.12] TabyaupoBaHb 3HAauYeHHS] @ KHAKOTO (peona-14
(n=1,8—3,1) B unrtepnaJse TeMmnepartyp or 93,15 no 283,15 K ¢
marcMm 10 K u nasaenuit ot 2 5o 30 MITa ¢ marom 2 MIIa. Pacuer
BBIMOJIHEH C MOMOIIBIO MOJYIMIHPHUECKOTO YpaBHEHUS

(—1/o? = —1,744 . — - by*[1 —0,4654b%e?], (5.8)

rie ¢ U bp — HekoTophle 06001eHHble (s dpeoHos-11, 12, 13, 14)
GYHKIVH TeMIepaTypHl.

AsTtopnt [5.12] coobuiator, uto ypaBHeHue (5.8) mepegaer OmbIT-
nble nanuble {5.5] npu T=120—150 K co cpenHeil KBagpaTHYeCKOil
norpewiHoctbio 0,33 %. BhnmosiHeHHBII HaMH CPaBHUTEJNbHBIA aHa-
JIM3 TOKasaJ, YTO NpuBefieHHBle B [5.12] 3HayeHHss @ MOTYT OTJH-
YyaTbcsl OT 3IKCNEPHMEHTAJbHBIX MaHHBIX [5.25] M Tabaunm Hacros-
uieft pa6otsl Ha 0,8—1,25 % npu w<<2,0.

[1. Y. Cseranunnii, E. T. TTopuyanckuii [5.25] annpoxcumupo-
Ba/Jiy CBOM ONBITHHIE NaHHBle ypaBHenneM (4.8) ¢ MeBATHAALATHIO
KO3pPuuueHTaMu U coo6IuaH, UYTO B obJactH usmepenuit T=
=94—316 K, p=0,5—57 MIla norpeurHoctTb pacyeTHHIX 3HAUYEHHII o
Mmenbite 0,1 %. 3amerum, ogHako, 4YTO0 B Apyroir pa6ore Tex ke
aBropoB [5.10] naHbl OT/IMYaOUIMecs 3HayeHus KO3(pPHUIHEHTOB
Qy3, Q3 U OTCYTCTBYET Q3.

IO. TI. Baaro#, B. A. Copokun [5.6] onpemeaunu mo cBoUM
ONBITHEIM JaHHBIM IJS1 KHAKOrO (peoHa-14 KOHCTAHTH MOIHGHUIH-
poBaHHOrO ypaBHeHus TaliTa M paccuHTa/H HEKOTOPbIE TEPMOIHHA-
Muyeckue cBoiictBa (Pr, ap, Bs, Co)-

YpaBHeHHUS] COCTOSIHMSI ra3oBoiél ¢aswl ¢dpeoHa-14 cocTaBasau
HeogHokpaTtHo [0.23, 0.51, 5.4, 5.29, 5.45, 5.69, 5.75]. Tak, B [5.45]
noayyenbl KoHctautbl ypaBHenuin (0.1) m (0.3). Ilosgnee Mopcu
[0.51] mo Tem e ONBITHHIM HaHHBIM [5.45] oOmpemesna KOHCTAHTHI
ypaBHenusi (0.4) u ycTaHOBMJ, 4TO OHO O6GecreyHBaeT 3HAUHTEJBHO
6oJiee BBICOKYIO TOYHOCTh TO cpaBHeHHIO ¢ ypaBHenuem (0.3) mpu
pacyeTe TepMHYECKHX H KaJOpHYeCKHX cBoiicTB. [IpumepHo Takue
XKe pe3yJbTaThl NOJyYeHBl mo ypaBHeHHuo THna (0.7), cocTaBieHHO-
my B [5.29]. YpaBuenus (0.4) u (0.7) mocTpoeHnl H NpOBepeHH Ha
p, v, T-naunbix npu T=273—623 K n p<<40 MIla [5.45]. ABTOpH
JIpyrux paboT pacrnoJiarajy ONBITHBIMH p, v, T-JaHHBIMH NpPH Hu3-
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KO TeMneparype H HCCJIeNOBaju Apyrue (OpMbl ypaBHEHHS CO-
cTosiHua rasoo6pasnoro ¢peona-14. Taxk, B [0.69, 5.75] moayuennt
ypaBHenusa Tuna (0.2) ¢ 16—18 koHcTaHTaMu, MpHYEM OIHO M3 HHX
[5.75] mpumensin mJs pacuera h, 1g p-nnarpaMm, omy6JHKOBaHHBIX
e [0.38, 5.77]. D10 ypaBHeHHe nepepaer p, v, T-naunbie [5.45, 5.75]
cO cpejHell kKBajpaTudyeckod norpemHoctbio 0,24—0,41 % (makcu-
MaJbHOoe oTkJoHenue 3,4 %) u, kak ycranoBjeHo B [5.24], Henro-
CTAaTOYHO TOYHO OTPAXKaeT KaJOpHUeCKHe CBOMCTBA.

B cnpaBounuxke [0.23] npuBeseHbl KO3 QHUIHEHTH ypaBHEHHs
(0.8), HO cocTaB MCXODHBIX OMBITHHIX JAHHBIX H 06GJAaCTh MPHMEHH-
MOCTH YpaBHEHHs COCTOSIHHsS He yKasaHbl. DoJjee cJ0xKHOe ypaBHe-
HHe 3TOTO THNA cocTaBjeHo B pabore B. B. Aarynuna [5.4]. Omno
NIOCTPOEHO IO 3KCNEePHMeHTadbHBIM p, v, T-nanubM [5.26, 5.45, 5.69,
5.75] (okoso 490 Touek) B obaactu T=203—623 K, w=0—1,9
(pmax=>51 MIIa), BocnpousBoauT ux ¢ morpeurnoctbio 0,05—0,30 %
U JOMycKaeT 3KcrpamoJasuuioo B uHtepBajte T=170—1000 K, o=
=0—0,5. B. H. Auncumos [4.3] uccienoBajs HOBYIO MOAHGMHKAIHIO
ypaBHenuss BBPC u npusen 14.k03pGdUNHEHTOB 3TOr0 ypaBHEHHS
nas R14. CocTaB MCXOZHBIX AaHHBIX He yKasaH, HO coobuLiaercs,
YTO ypaBHEHHe COCTOSIHHs MpHMeHuMO B obaactu T=145—500 K,
p<<30 MIla wu annmpokcumupyer ~ 270 OmOpHBEIX 3HaueHu# {p, v,
T} co cpenneit kBaxgparuueckoil morpemrHoctbio d9=0,20 %. [Ipex-
JoxeHHoe B paGote [4.3] ypaBHeHHe COCTOSIHHS, BEPOSTHO, OTHOCHT-
ca k tuny EYC.

Bbinie peyb mJa o TabJHIAaX ¥ YyPaBHEHHAX AJs XKHAKOH H ra-
3006pas3Hoil (a3 ¢peona-14. [las TBepmoil dasbl UMEOTCS TAOJIHIHI
¢p, H, S B untepBase 20—122 K {0.50]. A B crarbe [5.8] mo pauHbIM
sroit W mpeabaymux pabor ®TUHT (5.7, 5.13, 5.36] cocraBiena
TabJuua 3HauyeHH#l v, o, @, Pfr, Cv H Koadpduuuenra I'plonaiizena
Y=0v/Brcy AN HU3KOTEMIEpaTypHOil TBepaoi ¢asm T=10—75 K.

5.2. CUCTEMA YPABHEHMW AN PACYHETA TEPMOAMHAMMUECKMX
CBOMCTB

IIpu mosyueHnu ypaBHeHUsl coctosiHust hpeoHa-14 ucnosb3oBaHa
MalIHHHAsE METOJHKa COBMEeCTHOH 0GpabOTKH ONBITHBIX MAHHBIX O
TepMHYeCKHX CBOHCTBAxX KHUAKOH M raszoo6pasHoil ¢a3 B OPTOHOP-
MHPOBaHHOM 0a3uce pasJjioKeHHs (METOL OPTOTOHAJbHBIX PasJo-
xkenuit) [0.1, 4.2]. B xauectBe HCXOAHBIX P, v, T-AaHHBIX MPUHSATHI
JKCIepUMeHTaJNbHBle pe3yJbTaThl [5.25, 5.26, 5.45, 5.69, 5.75], oxBa-
TeiBawome o6aactb I'=94—623 K, p=0,5—57 MIla B rasosoii u
JKUAKOH ¢asax u cBbime 600 usmepeHHblx 3HayeHuil o(p, T). B co-
CTaB UCXOIHBIX JAHHHIX OBLIYM BKJIOUEHH TAaKKe CIJIajKeHHbIE ONbIT-
Hble JaHHble O AaBJEHHH HAaCHILEHHOrO Mapa ps H IJIOTHOCTH @’
npu T =Txurx H, KpOMe TOTO, Maccus 2 (g, T)-3HaueHHil DU HA3KOH
IJIOTHOCTH (® << Onpex), BBIYMCJEHHBIX 10 ypaBHeHHio (5.3), koToO-
poe, Kak MMOKa3aHO BHIIIE, HOCTATOYHO XOPOIIO MpPEACTaBJseT HMe-
IOIIMeCsT IKCMepUMEHTAaJbHble TaHHBIE O TEeMMNEepPaTypPHBIX 3aBHCH-
moctsix Bi(T) u Bo(T).

TemmepaTypHyl0 3aBHCHMOCTb JIaBJIEeHHS HACHIIIEHHOTO Mapa
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OLEHHBAJIH MO YpaBHEHHIO (5.5), a TemJOeMKOCTb B HI€aJbHO raso-
BOM COCTOSIHMHM cyHTaJd no ypaBHeHHio (0.23) ¢ koaddHuuueHTaMmH,
ykazaHHbIMH B pasf. 5.1. Kosddunuentsl pekoMeHAyeMOro ypas-
HeHust coctossHusl (0.9) npuBezennbl B Ta6a. 51, npuueM o=0/625,0
n v=7T/227,50.

CpenHnsis KBajpaTHdecKas MOTPElIHOCTh ANNPOKCHMALHM HCXOA-
HBIX 9KCMePHMEeHTAbHBIX 2(o, T)-panubix pasua 0,33 /0, THCTO-
rpaMMa OTKJOHEeHHH I0OKa3aHa Ha pHC. 5.

TepmoanHaMHYecKHe CBOHCTBA DPacCUMTHIBAIH Ha JHHAN KHTe-
HHSl M KOHJeHcanuu no cxeme EYC B pe3yJibTaTte pelleHHs] CHCTEMBb
ypaBuenuii (0.12) u (0.13), a He3aBHCHMOe ypaBHeHHE KDUBOH yI-
PYTOCTH HCHOJb3YeTcst TOJNbKO MAJs HaXOXKAeHHs HayaJbHOTO NpH-
OJIHKeHUs.

PaccuntanHble 1O ypaBHEHHIO COCTOS-
n HHS 3HaueHHs @’ W @” HOCTAaTOYHO XOPOILIO
200 corjacylorcsl ¢ TaGJHUYHBIMU HaHHBIMH (5.3,
5.15). Beiyucsiennele B Hacrosiliel pabore
3HaueHus: ¢'p NpH T>Tyurx OKa3aluCh BHI-
-—‘ Ile NMpHBEeAEHHBIX B Tabauunax [5.3], a 3ua-
Liso yeHHe CKOPOCTH 3ByKa w’, Hao6opoT, HH-
JK€ 3KCIePHUMEHTaJbHHIX HAHHBIX [5.9].

CoraacoBanue ¢ gaHHeiMu B. @. YreH-
koBa, JI. C. PacckasoBa {4.24] o dr uucro-
ro ¢peoHa-14, B nejom, MOXKHO IPH3HATb
100 XOPOLIHM, OIXHAKO NMPH HHU3KOH TeMmepary-

pe (uuxe Tyxp) OTKJIOHEHHS YBEJHYHBAIOT-
\ csl H CTAHOBSITCS CHCTEMaTHUYECKHMH (pac-
‘ yeTHble 3HAYEHHS H30TEPMHYECKOTO Jpoc-
cenb-3¢ddexTa BHIIE). AHaJOTHYHBIE IO
XapakKTepy, HO HECKOJIbKO MEHbILHe IO 3Ha-
YeHHIO OTKJIOHEHHS MOJyYyeHbl NMPU CpaBHHU-
TeJIbHBIX pacyeTax IO JIOKaJbHOMY (raso-
| | BOMY) ypaBHEHHIO COCTOSIHHS B ' pabore
{5.4].

PacxoxzaeHHe ¢ 3KCNepUMEHTAJbHBIMI
JaHHBIMH O TENJIOEMKOCTH C, [5.58] B uH-
Puc. 55. Tucrorpamma o1~ reppane 303—473 K npu P < 1,6 MIla ne
KJIOHEHHH pacCUMTaHHBIX 0
1o peKomenayemomy ypan-  PE€BBIIAET 1,8 %, HO sABJseTcs CHcTeMa-
HEHUIO COCTOSIHUS 3Haue- THYECKHUM (pvaeTHbIe JaHHbIe BbIU.Ie).
HEil CxnMaeMocTH Qpeo-  3HAK PacXOXKIAEHMs OOBACHAETCS TeM, YTC
Hffél45021‘60?}1%%1&3)(6;1@]{5}[33( IKCTPANONIHPOBaHHbIE Ha HYJEBYIO IJIOT-
5.6, 526, 578]  ~ HOCTb ONMBITHHE NaHHLIE [6.58] maror npu-

mepHo Ha 0,5 % Menbie 3HaYeHHUs C,0 Mo
CPABHEHHIO C MPHHATHIMH B HacToswell pabore (cM. puc. 50).

M3 ckasaHHOro BHILIE CJEIYeT, YTO PEKOMeHAyeMoe ypaBHeHHe
COCTOSIHHSI JOCTATOYHO XOPOLIO COTJacyeT HMEIOIYIoC 3IKCIepH-
MEHTaJbHYI0 HH(POPMALHIO O TEePMOJHHAMMUECKHX CBOHCTBax ra-
3006pasHOro H KHAKOrO (peoHa-14 B WIMPOKOH o6JacTH Temmnepa-
TYPH H [aBJIEHHSI.

6 2% 6 U 6 2635

210



001-890¥39288°0
201 11€5928€1°0—
201-3L1980018°0
£01-9£¥86E85E'0—
01 10S9E¥95H°0
01 ‘omwtvwm%ol
01 ¥1£636908°0
201 6¥%08029¢0—
001 16620£869°0—

101+ 109¢%0805°0—
201 ¥E8FI1102€°0
£01-91856€013°0—
¢01-21399€69°0
»01:662926531°0—
013286063310
¢01-9920.¥58G°0—
¢01-989098101°0
101-€20198161°0

001 ¥¥¥EESES6'0
201°0381€9613°0—
£01-391002291°0
£01-9€5026019°0—
201 1¥€9SERTI0
+01-869563021°0—
01 - 03675E£585°0
¢01-9¥gS8¥101°'0—
101-6095906.30—

001-192£0L3L5'0
101-00892%9233°0—
201-3S6+08611°0
201 1€€029919°0—
¢01° SLE¥RGTEE 0
£01-6G819¥SSH 0—
£01- L¥6+3858¥°0
£01-S0LE128530—
z01-G618€¥+2¥'0
1-01-0130£809%'0—

001 -8IVE0GITE0—
101-6212£100€°0
01-85¥805¥51°0—
201-8%1€03S1€°0
201°089221309°0—
z01-00.£00¥88°0
201-2L070132£80—
201 6EV0E1E0F'0
101787 198€89°0—
001-9L€31¥59%0

M D O N~ 0 O O
—

(o]

4

wonged ¢/ ndu f'g suunoneng

¢ enurge]

y1-eHoadd BrY (g'Q) BHHEOLI0D BHHOHERIA MLHIMMH(dEeo)

211



5.3. OB3OP OMNYBJIMKOBAHHbLIX BAHHbIX O MEPEHOCHbIX CBOWCTBAX

Bsaskoctb. Tabuinunble naHHBIE O BA3SKOCTH (ppeoHa-14 mpuse-
JeHbl B pa6orax [0.39, 0.40, 0.58, 5.3], HO OHHM OTHOCSITCS K ra30BOii
(ase mpH aTMOCHEPHOM [aBJeHHH (nry) H K KUAKOCTH HA JUHHU
HachlleHusi (n’), INpHYeM 3a uCKJIOYeHHeM [5.3] He YUYHTHIBAIOT
JKCIIEPHMEHTAJIbHBIX NaHHHIX, onyOJHKOBaHHBLIX mocsae 1969 r.

M3 tabsa. 52 BHAHO, 4YTO B HacTosllee BpeMsl TeMIepaTypHas
3aBHCHMOCTb BSI3KOCTH rasoo6pasHoro ¢peona-14 npu p=0,1 MIla
u3yuyeHa B BeCbMa IIMPOKOM uHTepBaJge teMneparyp (120—1020 K).
PesyabraThl 60JBIIMHCTBA HCCAELOBAHHH XOPOIIO COTJIACYIOTCS
MexAy coboit (puc. 56).

Ta6auma 52
JKCnepuMeHTaNbHbIE HCCAENOBAHHA BA3KOCTH (peoHa-14

»
Temne- HaBae- o E Me-
Ton ABTOpBI paTtypa, HHe, Paza |5 g % Top * HCTOYHHK
K MIla EEE
TOoER
1955/ JTamGept, KoTron 339 0,1 r 1 K1 5.68]
1957|Makka6pu, CHHK 315—456 | 0,1 r 10 Ka 5.73]
1959| Amme, Jlersodann 300—572 1 0,1 r 4 TP 3.36]
1959{Kamun, Burueas 303—-363 | 0,1—2,0 r 24 Ka [3.51]
1959( Tcion 363—423 | 0,1 r 3 Ka 2.66]
1961|BunGepe 235—289 | 0,1 r 4 | KII 2.66]
1966|Butr, Tomoc 323—474 | 3,4—41 r 48 Ka 5.90]
1970 Jé'lean, MeiiTnang, 293—873 | 0,1 r 20 Ka 5.44]
MHT
1970| Xeno 246—343 | 0,1 r 9 | Ka [5.50]
1971|Kectnn, Po, Bakexam [297—303 | 0,1 r 2 | KI 5.62]
1973, geﬂnemaﬂa, Kecrnn, |298—873 | 0,1 r 9 | KO 5.55]
o
1974|Tennep, MBanuenko  |303—443 | 0,1—40 r |75 Ka [O.g,l?.ll,
11]
1974| Mefitnang, Cmut 295—1022 0,1 r 7| Ka [5.74]
1975|Pacckasos, Ba6ukos, [203—523 | 0,1—30 | r, x {101 Ka | [5.22, 5.23,
dunatos 5.31}
1976|Toyx, Metbios, Cmur |120—320 | 0,1 r 6 Ka [5.52]
1977|Kectun, Xaanda, Po, |2908—673 | 0,1 r 16 | KO [5.63]
Bakexam
1978|Kouy6eii, Moun 273—673 | 0,1 r — Ka [5.14]

* CM. nmpumeuyanue K taba. 10.

Bsskocte ¢peoHa-14 npu NMOBBHIIEHHHIX AaBJEHHSX H3yYaJd B
HecKoJbKUX paborax. Haubosiee mogpoOHble u HamgexkHble H3Mepe-
HHsl npoBeneHsl B pa6orax OTHUXII [0.9, 4.11, 5.11] u M3U [5.22,
5.23, 5.31]. Onbitnble nanubie OTUXII ans rasosoit ¢asel ¢pe-
OHa-14 moJydyeHH ¢ MOMOILBIO KAMHJAJMSIPHOTO BHCKO3MMeTpa KOHCT-
pykuun M. ®. T'oaybeBa m NOCTAaTOYHO XOPOHIO COrJacymoTcs C pe-
3yJabraraMu H3mepeHuii MOW na MozuduIEPOBAHHOM BHCKO3UMET-
pe Penkuna. B [5.22, 5.23] BnepBble MoJy4YeHbl ONBLITHHE HaHHHIE
0 BA3KOCTH XHAKOTO ¢peoHa-14 B onHopasHOi 06JacTH.
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3a nocJienHHe ToAH ONMyG8AHKOBAHO HECKOJIBKO YpaBHEHHI, Tpej-
HasHauYeHHbIX 175 pacuera 1 B LIMPOKOH o6aacTH coctosiHui. Tax,
C. H. Msanuenxo'[5.11] annpokCHMHPOBAJ CBOM ONbITHblE AaHHbIE
ypasnenvem (0.33). H. §I. ®usartos [5.31]° npoxmesan uyuciaeHHBIH
SKCHEPHMEHT N0 MeToanKe {5.1] ¢ ypaBHEHHAMH Pa3HOH CTPYKTYpHI
H 10 GoJsiee MPEACTABHTENbHOMY MAacCCHBY 3KCEPUMEHTAaNbHBIX KaH-

27108 Mac

36
32
28
24
a-1
.20 A2
¢-3
o-4
15 O-5 a-11
~ -6 o-17
—_— 13
SUNS——— /A
f2 200 300 400 500 RON 700 T.K

Puc. 56. Bsizkoctb razoo6pasnoro ¢peora-14 npH HU3KHX A3BJEHHAX:

onbITHBle Jauuple: [ — JlamGepta ¥ Ap. [5.68]; 2 — Mak-Ka6pu, Cunka [5.73]; 3 ~— Amwme,

JlerBoabma [3.36]; 4 — Kamuna, Buruens [3.51]; 5 — Tciom [2.66]; 6 — Buabepca [2.66]; 7 -

HsBu ¥ ap. [5.44]; 8 — Xeanemanca u np. [5.55]; 9 — KectuHa u xmp. [5.62]; /0 — Me#itanauna,

Cmuta [5.74]; 11 — PacckasoBa u ap. [5.31]; /2 — I'eanepa, VBanuenko [5.11]; pacueTHsic
naHHble: I3 — mo ypaBHeHHuio (0.32a); /4 — mo ypaBHenuwo (1.26)

HbIX M HalleJ, B YacTHOCTH, KO3 duuuentn ypaBHenuii (0.33) u
(0.38) [5.23, 5.31].

B sroM cnpaBoYHHKEe peKOMeHAyeTcst cucTeMa 06006IleHHBIX
ypaBHeHH#t, pa3paboraHnas B. 3. I'eanepom, A. B. KpouGeprom
[0.12, 1.18] na ocHOBanuH 0OpPabGOTKH OMBITHHIX J1aHHBIX AJs (pe-
oHoB-10, 11, 12, 13 u 14. Yka3zauuas cucreMa BKJIOYAeT YpaBHEHHUsI
(0.35), (0.36) u (1.26). O6uwe aas paccMaTpuBaeMoOil TPYINk
¢peoHoB ko3bduuueHTsl ypaBHenuii (0.35)—(0.36) u (1.26) npu-
_BelleHbl COOTBETCTBEHHO B Ta6J. 4 u ra. 1. MuauBuiyanbnbie KOH-
cTaHThl (peona-14: no;=237 mklla-c u nr,, =13,6 mklla-c.
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dKcnepruMeHTanbHas HHOOPMAaLHs O BA3KOCTH (peoHa-14, wc-
10JIb30BaHHAS NPH NOJYYEHHH DEKOMEHIyeMOil CHCTeMbl YpaBHEHH],
npejcTaB/]eHa ONBITHBIMH IaHHBIMH {2.66, 3.36, 3.51, 5.11, 5.31,5.44,
5.55, 5.62, 5.68, 5.73, 5.74], KoTOpbie OxBaThIBAalOT 06JjacTh T =
=203—800 K u p=0,1—40 MIIa.

B Tex caydyasx, korga Heo6XOLHMO PacHO/araTh siIBHO BBIPaKeH-
HOH TeMIlepaTypPHOH 3aBHCHMOCTbIO OPTOOapHUYecKHX BsI3KOCTeH (1)’
1 1”) ¢peona-14, pekomenayiorcsi npeasnoxkennsie M. HU. Tepein-
wrefinom 1 E. B. IlapymnnsiM ypaBuenus (0.326), npuuem nas n”
npH TeMnepaTtypax HHxKe HOpMaJbHOH (7 <Tyrx) CIAGIYeT HCHOJb-
30BaTh ypaBHeHue (0.32a).

TennonposoaHocth, Tabauibl TEMJONPOBOAHOCTH, KOTOpPbE B
TOH MJIH UHOH Mepe YUHTHIBAIOT ony6JaukoBaHHble mocsae 1969 r.skc-
nepHMeHTaJbHbie JNaHHble, npuBefenb B [0.8, 0.33, 5.3]. Tabauus
cnpaBouHHKa [0.8] oTHocATCA K rasoBoii ¢ase ¢peona-14, oxBaThi-
BaloT HHTepan I=190—430 K, p=0,1—60 MIla u npu moBbieH-
HBIX JaBJEHHAX MoJyuyeHH B pesysabraTe rpaduueckoi o6paboTku
onbiTHHX AaHHBX [5.9]. B crateax O. B. llBetkoBa ¢ coaBTOpamu
[0.33, 2.28, 5.32] coo6uialoTcs ABa oTauMyamouuxca Ha 1,5—3 9%
BapuaHTta tabaun Ar aasa T=150—300 K, mnoayuenuvie mo 0606-
IeHHBIM ypaBHeHUAM BuAa A*/c,*=f(t). B [5.3] npuBenens: Tab.u-
ubl A, @ 1 Pr Ha KpHBO# HachllleHHs ¢peoHa-14, HO OHH OTYACTH
onmupaloTcs Ha o6obuieHHble Koppeasuuu {1.30, 5.59].

Hwmeromuecss B HacTosillee BpeMs 3KCIEpHMEHTAJbHbIE JaHHbIE
OXBaTbIBAIOT KaK ra3oBYIO, TaK H JKHIKYIO (asy B IIHPOKOM HHTEp-
Bane p, T-napamerpoB (ta6a. 53).

Ta6auuma 53

AKcnepuMeHTaNbHblE HCC/AEJ0BAHUA TENJONPOBONHOCTH GpeoHa-14

X
<]
ne-
Toa ABTOpBI J:Thgrpa, Ha%’ﬁﬁaﬂe' dasa % § % .ll.\g;} HMICTOYHHK
K SES
T oE

1955} /1amGept, Korron (339 0,1 r 1 K11 [5.68}
1964{Macua, Bpacepo, {278---108 | 0,005—0,12 r 8 H [3.61}

Puenga
1066{1loy, Pay 335—700 0,1 r O KL [5.40]
1967|Owen, Posenbaym, (280 —315 | 0,1—67,0 r {3 | KU [5.78]

Tomoc
1967} Posenbaym, Tonoc |336--434 | 0,1—69,0 r |56 K11 [5.80]
1967| Taywep 148 -203 Ps X 6 | HH [1.95]
1970|'epmanc ¢ coasTo- {300 0,1 r 5 KL [5.56]

pamu
1974|Teqnep, Mepenpuit |193—434 | 0,1—60 T, K 1148 H [5.9]
1976 Knncbgaopﬂ,pﬂugmn- 303 0.1 r I H [5.41]

coH, [pett
1977| Teanep, 3anopoxan| 91—207 0,1—60 K 55 H | [1.15. 4.10]

* CuM. mpumeuanue K taba. 11.
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MsmepenHble pasHbIMH aBTOPaMH 3HAYEHHS TeNJIOMPOBOAHOCTH
razoobpasHoro ¢peona-14 mnpu atmochepHOM naBJeHHH OOBIYHO
cornacyiprcst B npefenax 2—3 9% (puc. 57) u nepenaioTcs ypaBHe-
Huewm [0.8]:

A+ 10°% = 0,1753—0,8028 . 10~2+ T +-0,3291 . 10-2. T? —
—0,5247 . 10—6 - T3 -0 2778 . 10-9. T*. (5.9)

B cBasn ¢ obcyxkieHHeM 1aHHBIX O Ap YMeCTHO OODaTHTb BHH-
MaHHe Ha 3KCNepUMeHTaJbHyl0 pa6oty [5.38], B KOTOPO# BhINMOJIHE-
Hbl npsMble usMepeHus Qakropa Diikena f=AM/[(n-cy) mnpu T=
=287—290 K. ITo manubmM 3TO# paGotn aas R14 [f=1,527+0,002.

TenyonpoBoaHocTh ¢peoHa-14 B rasoBoii ¢ase mpH MNOBHILIEH-
HBIX JaBJEHHSIX H3Mepsiyii B Tpex paborax [5.9, 5.78, 5.80]. Cpas-
HHTEJbHbIH aHAJIH3 YKa3aHHBIX OTBITHBIX HaHHBIX 10Ka3aJ, YTO OHH
YAOBJIETBOPHTEJIBHO cOTJacyloTcsi npu AaBieHuu no 20 MIla, Ho
C POCTOM JAaBJIEHHS PACXOXKAEHHS YBEJIHYHBAIOTCS U AOCTHTAIOT
10—15 %. Cnenyer oTMeTHTb aHAJOTMYHBIE XapakTep OTKJOHEHHH
pesyJabraroB [5.80] no TemJonpoBOZHOCTH MeTaHa OT pPeKOMeHIye-
MbIX B Hacrosiiiee Bpems aaHHbIX [0.8]. HMwmetomascs B paborax
[5.78, 5.80] undopmanys He NMO3BOJAET OJHO3HAYHO PELIHTb BOMNPOC
06 HCTOYHHKAX YKasaHHbIXx pacxoxieHud. [lo HauieMy MHeHHIO,
OJHOH W3 BO3MOXKHBIX NPHUHH SABJSIOTCS TOpIeBble IOTEPH Temaa,
KOTOpBIE YBEJHUYHBAIOTCA C POCTOM JAaBJIEHHS.

TenaonpoBogHOCTh KHUIKOTO (peoHa-14 Ha JUHHHM HachIIleHHs
onpegensiiu Taymep [1.95] u B. 3. Teanep c¢ corpyanukamu [5.9,
4,10, 1.15]. TIlo puc. 58 MOXKHO CYAHTb O COTJIACOBAHHMH ONMITHBIX
naHublX. OTMETHM JIMIIb, YTO JBE ONbITHbE TOYKH, NOJYYEeHHble B
[6.9] B npemenax 3—4 Y, corsnacyloTcsi C pe3ysbTaTaMH HH3KOTEM-
nepatypHbix H3mepenuit [1.15, 4.10]. Heckonbko Goabue (10
6—8 %) ot Hux oriuualoorcs AaHHele [1.95]. nsa xugkoir dasw
¢peona-14 B onHodasHoii obnacru panusle B. 3. Tenaepa u I'. B.
3anopoxana [1.15, 4.10] sBAsAOTCA €1HHCTBEHHBIMH.

CocTaBjieHHbIE paHee ypaBHEHHS TEMJIONPOBOJHOCTH CXKaTOro
¢peona-14 o0606ujal0T 4YacTb HMEIOUIMXCS 3KCIEPUMEHTaJbHbIX
nannbix. Tak, B cratbe [0.32] nns pacyera tabauu A B obaactu T =
=163—343 K, p=0,1-—7 MIla npumenexo ypaBHeHue (0.44), Ho
B CIIMCKe JIHTEPATypbl ymoMuHaercs ToJbKO padora [5.80]. B craTpe
[0.35] npuBenens Ko3huuHeHTH ypaBHeHus (0.45), cOCTaBJEHHOTO
no nasHbiM [5.9]. B 3TOM cnpaBoYHHKE PEKOMEHAyeTCs CHCTeMa
ypaBHeHuii, paspaborannas B. 3. T'easepom, I'. B. 3anopoxanom
[0.12, 1.15]. Ona Bkmoyaer ypaBuenus (0.31), (0.34), (0.46) c un-
JAMBHAYaJbHBIMH AJs KaxIoro ¢peona kospduurentaMu U 006006-
utennoe ypaBHeHue (0.45) c xostpdHuHeHTaMH, NMPHBEJEHHBIMH B
ta6a. 5. Huxe mns ¢dpeona-14 npuBedeHsl MapaMeTpbl ypaBHeHHH
(0.31), (0.34) n (0.46):

a;, 0= —6,305-10-3; a;
b, 1= 1,5596-10-%; b,
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1= 7,1835-10% by, 3=—1,4339- 102

€3,2=—2,3861.101; by = 1,0854.10%
C,s= 7.1330.10-t; €y, 1=—1,1648.10°;
Ap=288-10-% Bt/ (m-K). cy 5= 1,0198.10°

C;w 6= —-3,2292 . 10_1.

OTH KOI(POHUIHEHTH ONpeleNsiy¥ [0 MacCHBY COIVIACYIOILHXCS
SKCIIePUMEHTA/IbHBIX 3HAa4YeHHH A H3 paboT, TNepeYHucJeHHbX B.
ta6a. 53. Ypasnenus (0.31) u (0.34) mpumeHuaMsl B uHrepBaje I =

,ﬂD/I,DDa)
o
10 . *ﬁt,f*
o \Q
09 243
° Cn
a
»
08
o — 1 o%
a-7
07 a-3 A
o -4 “n
-5 ) ,
0‘5 0 = 6 pxe
" II:
[.
05
a8
o4 \
°
Ai .
. 004 a1 02 04 1 p, efer’

Puc. 59. Camonuddysns cxaroro ¢peona-14 mo xaruum Koy
pu u KobGasiuu [5.64] npu Temnepartype, K:
1—243; 2 —253; 3 —263; 4—273; 5 — 298; 6 —323; 7 — 348

=150—500 K u w=0—1,9, a ypasuenus (0.45) u (0.46) — npu
T=91—206 K u p=ps— 60 MIla. Takum o6pa3oM, pekoMeHAyeMas
CHCTeMa ypaBHeHH{l OXBaThIBaeT NpPaKTHYeCKH BCIO 006JacTb H3Me-
peHHi B ra3oBoii U KUJAKOH Pasax dpeona-14.

B Tex cayuyasx, korja HeoOXOAHMO pacrosaratb SBHO BHIpa-
JKeHHOII TeMIlepaTypHOi#l 3aBHCHMOCTbIO OPTOGapHYECKHX TelJIONpo-
BogHocteft (A u A”) ¢peona-14, pexkoMeHAYIOTCS NpeaJOXKeHHBIE
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H. U. Tlepeapiurefinom u E. B. [Tapyuuneim ypasuenus (0.326),
npuyem 1Js1 A” npu Temneparypax Huxe HopManabHOR (T<Tgrx.)
cJenyeT HCIOJAb30BaTh ypaBHenue (0.32a).

- Camoauddysus. ITogpobuble uaMepenusi camoanddysun B raso-
Boii ¢aze ¢peona-14 npu 7=243—348 K n p=2,5—45 MIla npo-
BeneHn MeronoM SIMP B paGore Koypu u KobGasimu {5.64]. Pesyab-
TaTthl M3MEPeHHil MpelCTaBJEHbl Ha PHC. 59 M YKa3blBalOT Ha CY-
IleCTBOBAHHE  OJHONApaMeTPHYECKOH 3aBHCHMOCTH  KOMILIEKca
oD/(e¢D)o or naotHocTH. ABTOpaMH paboTh [5.64] ycTanoBJeHO, YTO
KauyecTBO AMNPOKCHMalMH{ OMBITHBIX AaHHbLIX ypaBHenusmu (0.49) u
(0.50) mnpaxkTHYecku OLMHAKOBOe (CpeiHsisi KBajpaTHueckas Mo-
rpemHocth 5,4—6,0 % ). Koadduuuents ypaBHenus (0.49): di=
=—0,26263; d2=—0,105323; d;=—0,013549.

HOas pacuera (D), HcnoJab3oBaH moTeHuuas JlenHapna-Il:xkoH-

a (12:6) ¢ napamerpamu ¢/k=152,1 K, 6=4,706 A.

B {0.36] npusemensr tabaunst Dy; npu 7T=393—433 K u p<<
<15 MIla, paccuurannble 10 cooTHomeHHo (0.47) H3 ONMBITHHIX
npaHubix 0 Dy, cucremsl CFy— Ny [5.17]. B [5.65] anasoruunsie ta6-
Junb paccyuransl npu I'=273—348 K u p<<50 MIlla, HO Hcmoub-
30BaHBbl JpYyrue COOTHOIIEHHs! CBSI3H Dy, ¢ Dy M ONbITHBIE NaHHHE
aas cucrembl CF4 — CHa.

Hsmepenusi caMoaugpoysun B KUAKOM (peoHe-14 BHIMONHEHL B
nurepBanie T=88—143 K [5.82]. 9T onbiTHbHIe TaHHble CUHTAIOTCS
HagexHbeiMu [5.19] u xopouwio mepenaiorcst ypaBHenHeMm (0.51) ¢
Koapunuenramu: A=4,218; B=—483,0 npu D-10° B m%/c.

B [3.23] Tabauubn Dy xkuaxoro ¢peona-14 paccuuraHp nmo o6-
o6uienHoMy ypaBHeHuo (0.52), npuuyem 3HaudeHue Dy;=2,9X
X 10—? M2/c oneHeHO IO HHKPEMEHTaM aTOMapHHIX BkJaanoB. M3
ypaBHenus (0.51) caenyer, uto Do;=23,27-10-° m?/c.

[Tpencrasnennas Bbille CHCTeMa ypaBHEHHH MO03BOJseT PaccyH-
Tath Dy B LIHPOKOI 06J1aCTH COCTOSIHHE.

5.4. TABNULLbI TETUTO®MU3UYECKMX CBOMCTB

TepMoanHaMuueckHe TaOGAUIBl AN ra3006pa3HOrO U KHIKOTO
¢QpeoHa-14 paccuHTaHel 1O YypaBHEHHAM, IpelCTaBJEHHbHIM B
pasn. 5.2, oxBartuBaloT obaactb I'=173—473 Kup=0,01—20 MITa
U BKJIOYAIOT BOceMb BeJIHUHH (Taba. 54 u 55).

Hagajo otcuera KaJOpHMeTPHUYECKUX (YHKIHI — HAeasNbHO Ta-
3oBoe coctosinne npu 0 K, Ho mpu pacuerax mno cdopmyae (0.24)
NPUHSTO, YTO KOHCTAHTA AR, [RT,= 10.

PekoMmenayeMble TaGJHIIb TIePEHOCHBIX cBoiictB (tabna. 56 u 57)
OXBAaTHIBAIOT Ty Xe 06JacTb cocmmmn, YTO W TEPMOIMHAMUUYECKHE
TabJHIIBL

[Ipn HeoGXOOMMOCTH, OTJe/bHble TeNJo(pH3HUECKHEe CBOfCTBA
KHAKOTO W rasoob6pasnoro ¢peona-14 Moryr GHITBH PacCYHTaHEl MO
YPaBHEHHSAM, MPHBEACHHHM B Pa3L. 5.1—5.3, B GoJee mupoxoi o6-
Jaactu p, T-nepeMeHHBIX.
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Ta6auma 55

TepMoaHHAMHueCKUe CBOMCTBA (peoHa-14 B onHodasHoii o6aacTH

F4 h s ¢ w a-10?

T=173,15 K

0,613 0,9977 | 673,7 7,343 0,497 | 142,0 24,42 | 5,818
1,228 .0,9955 | 673,6 7,280 | 0,498 | 141.,8 24,47 | 5,862
1,846| 0,9932 | 673,5 7,242 0,500 [ 141,6 24,51 | 5,906
2,468 0,9909 | 673,3 7,214 | 0,502 | 141,4 24,55,] 5,951
3,092] 0,989 | 673,2 | 7,192 { 0,503 141.2 24,59 | 5.97
6,256 0,9771 | 672,6 | 7,124 | 0,513 | 140,1 24,71 | 6,235
12,826 0,9532| 671,3 7,053 | 0,534 138,0 25,23 1 6,774
19,756 0,9283 | 669,9 7,009 | 0,560 | 135,7 25,65 | 7.416
97111 0,9019 | 668,4 | 6,976 | 0,592 | 133,3 26,08 | 8,195
34,974/ 0,8739 | 666,8 | 6,948} 0,632 130,7 26,52 | 9,161
1442,8 0,0254 | 545,56 | 6,248 | 1,286 479,6 —0,11 | 4,586
1443,5 0,026 | 545,6 | 6,248 1,285 | 480,8 | —0,11 | 4,569
1444,2 0,0339 | 5456 | 6,247 | 1,284 | 481,9| —0,11 | 4,553
1444,9 0,0381 | 545,6 | 6,247] 1,282 4831 | —0.12] 4,537
1445.7 0,0423 | 544,6 | 6,247 | 1,281 | 484,2 | —0,12 ] 4, "521
1452,5 0,0842 | 545,8 | 6,243 | 1,272 495.2 | —0.13 | 4,372
1459.0 0,1257 | 545,9 | 6,241 | 1,263 | 505,6 0,14 | 4,238
1465,3 0,1669 | 546,1 6,238 | 1,256 | 515,6 | —0,16 | 4,117
1471,2 0,2078 | 546,3 | 6,235| 1,248 | 525,1 —0.17 | 4,006
1477,0 0,2483 | 546,5 | 6;232 | 1,242 | 534,2| —0,18 3,904
1482,5 0,2886 | 546,8 | 6,230 | 1,236 | 543,0| —0,19| 3,810
1487,8 0,3287 | 547,0 | 6,227 | 1,231 | 551,4| —0,19} 3, 724
1493,0 0.3685 | 547.2 | 6.225| 1,225 | 559.6 | —0,20 | 3,643
1498.0 0,4081 | 547,5 | 6,222 | 1,221 | 567,4 —0.21 | 3.568
1507,5 0,486 | 548,0 | 6,218 | 1,212 | 582,4| —0,22 3,431
1516,5 0,5643 | 548,6 | 6,213 | 1,204 | 596,5 —0.23 | 3.310
1525,1 0.6413 | 549,1 6,209 | 1,198 1 609,8 | —0,24 | 3,202
1533,2 0,7177 | 549,7 | 6,205 | 1,192 622,5| —0,25 3.104
1541,0 0,7934 | 550,4 | 6,201 | 1,186 | 634,6 —0,2 | 3,015

(SRS Y)

coo oo oo oo c 000 VRNT LA WL ~OOD ]S

8"-—!__!—‘

T=183,15 K
0,01 0,579 0,9981 | 673,8 7,375 | 0,513 | 145,5 20,75 | 5,494
0,02 1,160 0,9962 | 678,7 | 7,303 | 0,515 | 1453 20,78 | 5,528
0,03 1,744 0,994 | 678,5 7,270 | 0,516 | 145,1 20,80 | 5,562
0,04 2,329 0,9925 | 673,4 7,243 | 0,517 | 145,0 20,82 | 5,597
0,05 2,917/ 0,9903 | 678,3 | 7,221 | 0,519 | 1448 20,84 | 5,632
0,1 5.981| 0.9810 | 677.8 | 7.153 | 0,526 | 143.9 20,94 | 5,814
0,2 12,0211 0,9615 | 675,7 | 7,034 | 0,542 | 142 1 21,15 | 6,212
0,3 18.417| 0.9414 | 675.5 | 7.041 | 0,550 | 140,2 21,37 | 6.664
0,4 25.112| 0,9205 | 674,3 | 7.009 | 0,582 | 138.2 21,61 | 7,184
0.5 32.149| 0.8988 | 673.0 | 6.983 | 0,607 135,1 21.86 | 7,790
0,6 39,583 0,8750 | 671,6 | 6,950 | 0,637 | 133,9 22,13 | 8,508
0,7 47,484 0,8520 | 670,2 | 6,939 | 0,673 | 13l 6 22,43 | 9.374
0,8 55,9511 0,8263 | 668,6 | 6,920 | 0,717 | 129,1 22,76 110,446
0,9 1375,7 0,0378 | 538,3 | 6,318} 1,263 4976 | —0.01 | 5.358
1,0 | 1376,6 0,0420 | 538,3 | 6,318 | 1,261 | 428,9 | —0,01 5,331
2,01 1385,8 0,0834 | 538,3 | 6,314 | 1,245 442.3| —0.04 | 5.076
3,0 | 1394,4 0,1243 | 558,4 | 6,310 ( 1,231 | 454,8 —0,05 | 4,856
4,0 | 1402,6 0,1648 | 558,5 | 6,307 | 1,219 465,5| —0,09 | 4, 664

N
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1410,2 0,2049 | 558,6 |6,304 | 1,208 | 477,7 —0,10 | 4,495
1417,8 0,2446 | 538,7 |6,300 | 1,199 | 488,2 —0,12 | 4,344
1424, 4 0,2840 | 558,9 [6,298 | 1,190 | 498,3 —0,14 | 4,208
1431,0 0,3231 [ 559,0 |6,295 | 1,182 | 508,0 —0.15 | 4,085
1437.3 0,3619 | 559,2 |6,292 | 1,175 | 517,3 —0,16 | 3,972
1443 .4 0,4004 | 539,4 | 6,289 | 1,169 | 526,2 —0,17 | 3,869
1454,9 0,4767 | 539,9 | 6,284 | 1,157 | 543, 0 —0,19 | 3,686
1465,6 0,5521 | 560,3 | 6,279 | 1,147 | 538,8 —0,21 | 3,528
1475.6 0,6266 | 560,8 | 6,274 | 1,139 573.6 —0,23 | 3,390
14859 0,7004 { 561,3 | 6,270 | 1,132 | 587,6 —0,24 | 3,268
1494,2 0,7736 | 561,9 | 6,266 | 1,125 | 601,0 —0,25] 3,189

T=193,15 K

0,549 0,9984 | 684,0 | 7,402 | 0,530 | 148,9 17,87 | 5,204
1,099 0,998 | 683,9 | 7,337 | 0,531 | 148,7 17,88 | 5,231
1,652 0.9953 683,8 | 7,298 | 0,532 | 148.,6 17,89 | 5,259
2,206| 0,9937 683,7 [ 7,270 { 0,534 | 148,4 17,89 | 5,287
2,762 0,9921 | 683,6 | 7,249 | 0,535 | 148,3 17,90 | 5,314
5,568 0,9841 | 683,1 | 7,182 | 0,540 | 147,5 17,94 | 5,457
11,323 0,9679 | 682,1 7,113 | 0,553 | 146,0 18,03 | 5,761
17.281] 09514 | 681.1 7,071 | 0,966 | 144,4 18,13 | 6,096
23,460 0.9344 | 680.1- | 7.040 | 0,582 | 142.7 18.24 | 6,466
29,883 0,9169 | 679,0 | 7,015 | 0,599 | 141,0 18,37 | 6.88l
36,580 0.8083 | 677.9 |6.993 | 0.619 | 139 2 18,52 | 7,350
43,585 0,8801 [ 675,7 | 6,974 | 0,642 | 137,3 18,69 | 7,884
80,940( 0,8606 | 675,5 | 6,957 | 0,668 | 135,4 18,88 | 8,504
58,700 0,8402 | 674,2 | 6,941 | 0,699 | 133,3 19,09 | 9,232
66,938 0,8187 | 672,8 |6,925 | 0,735 | 131,1 19,34 110,102
1303,7 0.0631 | 570,9 |6.383 | 1.281 |375.8 0.15 | 6,499
1310,3 0,0836 |' 570,8 |6,380 | 1,266 | 384,1 0.13 | 6,954
1322,4 0.1243 | 570,7 |6.376 | 1.240 | 399.6 0.08 | 5.839
1333,5 0,1644 | 570,6 {6,372 | 1,218 | 414,0 0.04 | 5,499
1343,7 0.2039 | 570.6 |6.368 | 1.200 | 427.3 —0,00 | 5,214
1353,2 0,2430 | 570,6 | 6,364 | 1,185 | 439,8 —0.02 | 4,970
1362,1 0,2816 | 570,7 {6,360 | 1,171 | 451,5 —0.05 | 4,758
1370,5 0.3199 | 570.7 |6.357 | 1.159 | 462.7 —0,07 | 4,573
1378,5 0,3578 | 570,8 |6,354 | 1,149 | 473,2 —0,09 | 4,407
1386,0 0,3954 | 570,9 | 6,350 | 1,140 | 483,3 —0,11 | 4,260
1400, 1 0,4697 | 571,2 16,345 | 1,124 | 502,3 —0,14 | 4,005
1413,0 0,5430 | 571,6 |6,339 | 1,110 | 519,9 —0,17 | 3,792
1424,9 0.6153 | 5720 [6.331 | 1,099 | 536.3 —0,19 | 3,612
1436,1 0.6869 | 572.4 |6.329 |1 ,090 | 851,7 —0.21 | 3.456
1446,6 0.7576 | 572.9 |6.324 | 1,082 | 566.4 —0,23 "' 3,319

T=203,15 K

0,522 0,9987 | 689,4 | 7,430 ! 0,547 | 152,2 15,55 | 4,944
1,045] 0,9973 | 689,3 | 7,364 | 0,548 |.152,1 15,55 | 4,879
1,569 0,9960 | 689.2 | 7.325 | 0.549 | 151,9 15,55 | 4,988
2,095 0.9947 | 689.1 |7.298 | 0,550 | 151.8 15,55 | 5,011
2.623| 0,9933 | 689.0 | 7.276 | 0.551 | 151.7 15,55 | 5,033
5.281| 0,9866 | 688.6 | 7,209 | 0.556 | 151.0 15,56 | 6,147
10,710 0,9730 | 687,7 | 7,141 | 0,565 | 149,7 15.57 | 5.387
16,297| 0,9591 | 686,8 | 7,100 | 0,576 | 148,3 15.60 | 5.644
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22,053{ 0,9450 | 685,9 | 7,069 | 0,588 | 146,9 15,65 | 5,921
27,993 0,9306 | 685,0 | 7,045 | 0,601 | 145,4 15,71 | 6,222
34,132 0,9159 | 684,0 | 7,024 | 0,615 | 144,0 15,78 | 6,552
40,488/ 0,9008 | 683,1 | 7,006 | 0,630 | 1424 15,87 | 6,916
47,085 0,8853 | 682,0 | 6,990 | 0,648 | 140,8 15,97 | 7,320
53,947| 0,8692 { 681,0 | 6,975 | 0,667 | 139,1 16,09 | 7,773
61,108 0,8526 | 679,9 | 6,91 | 0,689 | 137,4 16,23 | 8,286
103,166] 0,7576 | 673,5 | 6,898 | 0,862 | 127,2 17,25 {12,478
1218,2 0.0855 | 583.9 | 6.447 | 1.374 | 317,2 0,45 | 8,660
1237,5 0.1263 | 583.4 | 6,440 | 1,312 | 338,1 0,34 7,645

.OOOQ-BMOLOOO\I@O‘!AWM—'—'OOOOOO
COOCOOOOOOOOOODUISVEO~ID Ul

, 1254,1 01662 | 583.0 | 6.434 1,967 356,6 0,26 | 6,919
1268, 7 0,2053 | 582,7 |6,429 | 1,233 | 373,2 0,19 | 6,368
. 1281,9 0,2439 | 582,5 | 6,424 | 1,206 | 388,3 0,13 ] 5,930
. 1293.9 0,2819 | 3582,4 | 6,420 | 1,183 | 402,3 0,09 | 5,572
1305,0 0,3194 | 582,3 | 6,415 | 1,165 | 415,4 0,05 ] 5,271

1315,3 0,355 | 582,3 |6,411 | 1,148 | 427,6 0,01 | 5,015

10,0 | 1324,9 0,3933 | 582,3, | 6,408 | 1,134 | 439,1 —0,02 | 4,792
1 1342,4 0,4657 | 582,4 | 6,401 | 1,111 | 460,5 —0,07 | 4,424
14,0 | 1358,2 0.5371 | 582.6 | 6.395 | 1,093 | 480,0 —0,11 | 4,130
: ,011372,6 0,6074 | 582,9 | 6,380 | 1,078 | 498,1 —0,14 | 3,888
2

1385,8 0.6768 | 583.2 |6.383 | 1,085 | 54,9 —0,17 | 3,684
1398,1 0,7454 | 583,6 16,378 | 1,055 | 530,8 —0,19 | 3,510

T=213,15 K
0,01 0,497 0,9989 | 694,9 [ 7,456 | 0,564 | 155,4 13,65 | 4,709
0,02 0,995 0,9977 | 694,9 | 7,391 | 0,565 | 155,3 13,65 | 4,728
0,03 1,495/ 0,9966 | 694,8 | 7,352 | 0,566 | 155,2 13,65 | 4,745
0,04 1,995 0,9955 | 694,7 | 7,325 | 0,567 | 155,1 13,64 | 4.620
0,05 2,497 0.9943 | 694.6 |7.303 | 0.%67 | 155,0 13,64 | 4,782
0,1 5,023 0,9886 | 694,2 | 7,237 | 0,571 | 154,4 13,63 | 4,875
0,2 10,165 0,9771 | 693,4 | 7,168 | 0,579 | 153,2 13.61 | 5.067
0,3 15,4321 0,9654 | 692,7 | 7,127 | 0,588 | 152,1 13,60 | 5,270
0.4 20,832| 0,9535| 691,8 | 7,098 | 0,597 | 150,8 13.60 | 5,485
0,5 26,374 0,9414 | 691,0 | 7,074 | 0,607 | 149,6 13,62 | 5,714
0,6 32,066] 0,9292 | 690,2 | 7,054 | 0,617 | 148,3 13,65 | 5,959
0.7 37,920| 0,9167 | 689,3 | 7,036 | 0,629 | 147,0 13,69 | 6,223
0,8 43,9491 0,9039 | 688,5 | 7,021 | 0,641 | 145,7 13,74 | 6,508
0,9 50,166/ 0,8209 | 687,6 | 7,007 | 0,655 | 144,3 13,80 | 6,818
1,0 56,589 0,8775 | 686,7 | 6,993 | 0,669 | 142,9 13,88 | 7,158
1,5 92,5771 0,8046 | 681,6 | 6,937 | 0,771 | 135,0 14,45 | 9,529
2,0 | 138,90 | 0.,7150 | 675,2 | 6,887 | 0,973 | 125,2 15,37 | 14,443
2,5 | 1106,6 0.1122 | 598.2 | 6.513 | 1.656 | 248.0 1,10 114,138
3,0 | 1125,7 0,1323 ] 3897,4 16,507 | 1,544 | 264,4 0,92 112,152
4,0 | 1155,7 0,1719 | 59,3 |6,498 | 1,410 | 291,5 0,67 | 9,820
5,0 | 1179,5 0,2105 | 595,5 |6,490 | 1,329 | 313,9 0,51 | 8,446
6,0 | 1199,4 0.2484 | 594,9 | 6.483 | 1.274 | 333.4 0,39 7,315
7,0 | 1216,7 0.9857 | 594.4 | 6.477 | 1.233 | 350.6 0,30 | 6,833
8,0 | 1232,0 0.3224 | 594.1 |6.472 | 1.201 | 366.3 0,23 | 6,305
9,0 | 1245,9 0.3587 | 593.9 |6.467 | 1.175 | 380.7 0,17 | 5,880
10,0 | 1258,5 0,39%46 | 593,7 | 6,463 | 1,153 | 394,0 0,12 5,530
12,0 | 1280,9 0,4652 | 593,5 |6,454 | 1,119 418.9 0,04 | 4,980
14,0 | 1300,5 0,5346 | 593,5 | 6,447 | 1,093 | 439,9 —0,02 | 4,564
16,0 ) 1318,0 0,6028 | 593,6 | 6,440 ) 1,073 | 4589,7 —0,07 | 4,235
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1333,8 0,6701 | 593,8 | 6,434 | 1,056 | 478,0 | —0,11 3,967
1348,3 0,7366 | 594,1 6,428 | 1,042 | 495,1 | —0,14 | 3,742

T=22315 K
0,475 0,9990 | 700,7 7,483 | 0,581 | 158,6 | 12,07 | 4,49
0,951f 0,9981 | 700,6 7,417 | 0,582 | 158,5| 12,07 | 4,511
1,427] 0,9971 | 700,5 7.378 | 0,583 | 158,4 | 12,06 | 4,526
1,905 0,9961 | 700,4 7,351 | 0,583 | 158,3 | 12,06 | 4,531
2,383 0,9951 | 700,4 7,330 | 0,584 | 158,2 | 12,05 | 4,557
4,790[ 0,9902 | 700,0 7,263 | 0,587 | 157,7 | 12,03 | 4,633
9,676 0,9804 | 699,38 | 7,195 | 0,594 | 156,7 [ 12,00 | 4,790
14,664/ 0,9704 | 698.,6 7.155| 0,601 | 1556 | 11,97 | 4,954
19,757) 0,9603 | 697,9 | 7,125 0,608 | 154,6 | 11,95 5,125

24,962 0,9501 | 697,1 7,102 | 0,616 | 153,5| 11,95
30,284] 0,9398 | 696,4 7,082 | 0,624 | 152,4 | 11,95
35,731} 0,9293 | 695,7 7°065 | 0,633 | 151,3 | 11,96
41,310] 0,9186 | 694,9 7,050 | 0,643 | 150,1 11,98
47,0291 0,9077 | 694,1 7,037 { 0,652 | 149,0 | 12,01
52,897 0.8967 | 693.3 | 7,024 | 0.663 [ 147,8 | 12,05 | 6,375
84,900 0,8380 | 689,1 6,972 | 0,730 | 141,4 | 12,37 7,918
192,99 | 0.7713 | 684,2 | 6,928 | 0.839 | 134,1 { 12,88 |10,434
171,65 | 0.6908 | 678.0 | 6.885 | 1,046 [ 125,6 | 13,54 |15,381
245,16 | 0,5804 | 669,1 6.834 | 1,653 | 114,6 | 14,23 |30,325
964,31 | 0,1722 | 614,6 | 6,584 | 2,536 | 181,5 2,49 | 31,762
1009, ! 0,180 | 612,3 | 6,571 | 1,945 | 208,6 1,80 120,305
1062,3 0,2232 | 609,8 | 6,556 | 1,575 | 245,7 1,18 |13,341
1098,0 0,2592 | 608,3 | 6,545 | 1,421 | 273,3 0,87 110,536
1125,5 0,2950 | 607,2 | 6,536 | 1,332 | 296,0 0,66 8,944
1148,3 0,3305 | 606,5 | 6,529 | 1,272 | 315,5 0,52 7,890
1167,9 0,3655 | 605,9 | 6,522 | 1,228 | 332,9 0,41 7,129

0501“010101
—coc':-:zcc«g
w S

’

1185,1 0,4003 | 605,4 | 6,516 | 1,194 | 348,6 0,33 | 6,546
1214,5 0,4687 | 604,8 | 6,506 | 1,144 | 376,3 0,20 5,700
1239,3 0,5358 | 604,5 | 6,497 | 1,108 | 400,4 0,10 5,105
1260,9 0,6019 | 604,4 6,490 | 1,081 [ 422,1 0,03 | 4,658

1279,9 0,6671 | 604,4 6.483 | 1,059 | 441,8 { —0,03 | 4,306
1297,0 0.7314 | 6045 | 6,476 ! 1,042 ! 460,0 ' —0,08 ' 4,020

T=23315 K

0,454) 0,9992 | 706,6 7,508 | 0,598 | 161,7 | 10,74 4,301
0,909] 0,9983 | 706,5 7,443 | 0,599 | 161,6 { 10,74 4,313
1,365 0,9975 | 706,4 7,404 | 0,599 | 161,5 | 10,73 4,327
1,822] 0,9967 | 706,4 7,377 | 0,600 | 161,4 | 10,73 4,339
2,279; 0,9958 | 706,3 7,35 | 0,600 | 161,3 | 10,72 4,352
4,578 0,9916 | 706,0 7,280 { 0,603 | 160,9 | 10,70 4,416
9,235 0,9832 | 705,3 7,222 | 0,609 | 160,0 | 10,66 4,546
13,974 0,9746 | 704,7 | 7,181 | 0,615 | 159,1 10,62 4,681
18,799 0,9660 | 704,0 7,152 | 0,621 | 158,2 | 10,60 4,820
23,713 0,9572 | 703,4 | 7,129 | 0,627 | 157,2 | 10,58 4,964
28,7211 0,9484 | 702,7 7,110 | 0,634 | 15,3 | 10,57 5,115
33,827, 0,939 | 702,0 7,093 | 0,641 | 155,3 | 10,87 5,272
39,035 0,9304 | 701, 7,078 | 0,648 | 154,3 | 10,57 5,436
44,3521 0,9212 | 700, 7,065 | 0,656 | 153,3 | 10,58 5,609
49,7821 0,9119 } 700,0 7,053 | 0,664 | 152,3 | 10,59 5,791
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78,871 0,8634 | 696,3 7,003 | 0,712 | 147,0 10,76 6,882
112,02 | 0,8105| 692,2 6,963 | 0,781 | 141,2| 11,05 8,435
151,05} 0,7514 | 687,6 6,927 | 0,888 | 135,0| 11,41 |10,851
199,48 | 0,6827 | 681,9 6,800 | 1,073 | 128,21 11,79 {15,113
266,04 | 0,5973 | 674,5 6,849 | 1,477 | 120,3 2,00 {24,510
383,39 | 0,4736 | 662,7 6,791 | 2,919 |111,5| 11,30 —
675,26 | 0,3025 | 640,4 6,691 1 6,149 | 120,0 | 16,61 —
850,16 | 0,2670 | 629,8 6,643 | 2,916 | 157,3 3,56 [42,125
915,93 | 0,2726 | 626,2 6,625 | 2,119 | 184,3 2,49 125,025
956,67 | 0,2847 | 624,0 6,614 | 1,807 | 205,2 1,93 |18,619
986,74 | 0,2991 | 622,5 6,605 | 1,637 | 222,5 1,58 15,222
1010,8 0,3144 | 621,4 6,598 | 1,528 | 237.,6 1,33 [13,089
1031,1 0,3302 | 620,5 6,592 | 1,451 | 251,0 1,14 {11,608
1048,6 0,3463 | 619,7 6,587 | 1,394 263,2 0,99 |10,511
1064,2 0,362 | 619,1 6,582 | 1,349 | 274,3 0,87 9,660
1078,2 0,3790 | 618,5 6,578 | 1,312 | 284,7 0,77 8,977
1090,9 0,3953 | 618,1 6,574 | 1,282 | 204 4 0,69 8,415
1102,7 0,4117 | 617,7 6,570 | 1,256 | 303,5 0,61 7,941
1123,7 0,4444 1 617,0 6,563 | 1,214 | 320,3 0,49 7,184
1142,2 0,4769 | 616,4 6,557 | 1,181 | 335,5 0,40 6,600
1158,8 0,5093 | 616,0 6,552 | 1,155 | 349,5 0,32 6,133
1173,9 0,5414 | 615,7 6,546 | 1,133 | 362,5 0,26 5,748
1187,7 0,5733 | 615,4 6,542 | 1,114 | 374,6 0,20 5,424
1200,5 0,6050 | 615,2 6,537 | 1,098 | 386,1 0,15 5,146
1212,4 0,6365 | 615,1 6,533 | 1,084 | 397,0 0,11 4,904
1223,6 0,6678 | 615,0 6,529 [ 1,071 | 407,3 0,07 4,691
1234,1 0,6989 | 615,0 6,525 | 1,060 | 417,2 0,04 4,501
1244,0 0,7299 | 614,9 6,522 | 1,050 | 426,6 0,01 4,332
T=253,15 K
0,418] 0,9994 | 718,8 7,559 | 0,631 | 167,7 8,63 3,959
0,837 0,9988 | 718,8 7,493 | 0,631 | 167,6 8,63 3,968
1,257 0,9981 718,7 7,455 | 0,632 | 167,5 8,62 3,977
1,677 0,9975 718,7 7,428 | 0,632 | 167,5 8,62 3,986
2,097 0,9969 | 718.,6 7,405 | 0,632 | 167,4 8,62 3,995
4,207 0,9938 | 718,4 7,340 | 0,435 | 167,1 8,60 4,041
8,469 0,9874 | 717,8 7,273 | 0,639 | 166,4 8,56 4,133
12,786 0,9811 717,3 7,233 1 0,643 | 165,7 8,53 4 228
17,160] 0,9746 716,7 7.204 | 0,648 | 165,0 8,50 4,324
21,594 0,968l 716,2 7,1821 0,633 | 164,3 8,48 4,422
26,090 0,9616 | 715,6 7,163 | 0,657 | 163,5 8.46 4,5238
30,650 0,9549 | 715,0 7,147 | 0,662 | 162,8 8,45 4,628
35,275 0,9482 | 714,5 7,133 | 0,667 | 162,0 8,44 4,735
39,969 0,9415 | 713,9 7,120 | 0,672 | 161,3 8,43 4,845
44,733| 0,9347 713,3 7,108 | 0,677 | 160,5 8,43 4,959
69,704 00,8998 | 710,4 |{.7,061 | 0,707 | 136,6 8,44 5,393
96,860 0,8633 | 707,4 7,025 0,742 { 152.,6 8,51 6,369
126,66 | 0,8253 | 704,1 6,995 | 0,738 | 148,6 8,62 7,349
159,721 0,7854 | 700,6 6,967 | 0,849 | 144.7 8,72 8,621
196,93 | 0,7431 | 696,7 6,940 | 0,920 | 140,9 8,81 110,324
239,64 | 0,6979 [ 692,3 6,914 | 1,944 | 137,2 8,82 |12,672
289, 81 0,6492 | 687,4 6,887 | 1,205 | 133,7 8,71 115,963
350,05 | 0,5972 | 681,8 6,859 1,430 | 131,0 8,34 20,450
422,24 | 0,5446 | 675,5 6,829 | 1,696 | 130,4 7.60 |25,45¢




IIpodonscenue taba. 55

p [ 2 h s Cp w uw o-10%
6,0 | 903,20 | 0,4985| 669,92 6,799 | 1,900 | 133,4 6,52 |28,561
6,5 583,80 | 0,4655| 663,4 6,773 | 1,970 | 139,9 5,40 |28,481
7,0 | 656,91 0,4455 | 658,6 6,751 | 1,947 | 149,1 4,45 26,436
7,5 719,35 0,4359 { 654,7 6,732 | 1,868 | 160,2 3,69 |23,509
8,0 77,08 | 0,4338| 651,6 6,718 | 1,763 | 172,4 3,07 |20,425
8,5 813,52 | 0,4369 | 649,92 6,706 | 1,659 | 185,1 2,58 17,683
9,0 | 848,64 | 0,4434 | 647,3 6,696 | 1,567 | 197,6 2,19 115,450
9,5| 878,20 | 0,4523 | 645,7 6,687 | 1,492 | 209,7 1,88 |13,688
10,0 { 903,55 | 0,4627 | 644,5 6,680 | 1,430 | 221,2 1,64 12,299
11,0 945,29 | 0,4865 | 642,5 6,668 | 1,339 | 242,4 1,27 110,296

12,0 | 978,87 | 0,5126 | 641,0 6,658 | 1,275 | 261,4 1,01 8,943
13,0 | 1007,0 0,5398 | 639,8 6,650 | 1,227 | 278,5 0,82 7,971
14,0 | 1031,3 0,5676 | 638,9 6,642 | 1,191 | 294,2 0,68 7,238
15,0 | 1052,6 0,5958 | 638,2 6,635 1,163 | 308,6 0,56 6,665
16,0 | 1071,8 0,6242 | 637,6 6,629 | 1,139 | 321,9 0,47 6,201
17,0 | 1089,1 0,6526 | 637,1 6,624 | 1,120 | 334,3 0,39 5,816
18,0 | 1105,1 0,6811 636,8 6,619 | 1,103 | 346,0 0,32 5,491
19,0 | 1119,8 0,7094 { 636,4 6,614 | 1,088 | 357,0 0,26 5,212
20,0 | 1133,5 0,7378 | 636,2 6,609 | 1,075 | 367,4 0,21 4,968
T=273,15 K
0,01 0,388] 0,9995 | 731,8 7,608 | 0,662 | 173,5 7,05 3,668
0,02 0,776 0,9991 731,7 7,543 | 0,662 | 173,4 7,04 3,674
0,03 1,164 0,9986 | 731,7 7,504 0,663 | 173,4 7,04 3,681
0,04 1,553 0,9981 731,6 7,477 0,663 | 173,3 7,04 3,687
0,05 1,949 0,9977 | 731.,6 7,456 | 0,664 | 173,3 7,04 3,694
0,1 3,893 0,9953 | 731,4 7,389 | 0,665 | 173,0 7,02 3,728
0,2 7,824 0,9905 | 730,9 7,323 0,669 | 172,5 7,00 3,795
0,3 11,793 0,9857 | 730,4 7,283 0,672 | 171,9 6,98 3,863
0,4 15,802] 0,9809 | 729.,9 7,255 0,676 | 171,4 6,96 3,933
0,5 19,8521 0,9760 | 729,5 7,232 0,679 | 170,8 6,94 4,004
0.6 23,9450 0,9710 | 729,0 7,214 0,683 | 170,3 6,93 4,076
0,7, 28,080, 0,9660 | 728,5 7,198 | 0,687 | 169,7 6,92 4,149
0.8 32,260 0,9609 728,1 7,184 1 0,690 | 169,1 6,90 4,224
0.9 36,486 0,9559 { 727.6 7,172 0,694 | 168,5 6,89 4,300
1,0 40,758 0,9507 | 727,1 7,160 | 0,698 | 167,9 6,89 4,378
1,5 62,861 0,9247 | 724,7 7,116 | 0,718 | 164,9 6,86 4,781
2,0 86,3021 0,8980 | 722,2 7,082 0,741 | 162,0 6,85 5,264
2,5 111,231 0,8710 719,6 7,054 | 0,767 | 159,2 6,85 5,801
3,0 137,80 | 0,8436 | 716,9 7,029 1 0,798 | 156,6 6,85 6,421
3,5 166,19 | 0,8161 714,1 7,007 { 0,835 | 154,1 6,85 7,141
4,01 19,64 | 0,7883 711,2 6,98 | 0,880 | 151,9 6,82 7,983
4,5 229,40 0,7601 708,1 6,966 | 0,933 149,9 6,77 8,969
5,0 264,79 0,7317 | 704,9 6,947 | 0,996 | 148,2 6,68 |10,115
5,51 303,07 { 0,7032 | 701,4 |.6,928 | 1,070 | 146,9 6,53 |11,410
6,0 344,38 0,6751 697,9 6,909 | 1,151 | 146,2 6,29 112,790
6,5| 388,49 | 0,6483 | ©94,2 6,891 | 1,234.| 146,6 5,95 |14,103
7.0 | 434,59 ] 0,6242 | 690,6 6,873 | 1,309 | 148,2 5,61 [15,135
7,5 | 481,35] 0,6038 | 687,1 6,85 | 1,366 | 151,2 5,01 15,722
8,0 | 527,33 | 0,5879 | 683,8 6,340 | 1,402 | 155,4 4,50 {15,845
8,5| 571,391 0,5765 | 680,8 6,826 | 1,420 | 160,6 4,02 |15,608
9,0 612,82 0,5691 678,1 6,813 | 1,424 | 166,5 3,59 (15,134
9,58 651,31 0,5652 { 675,6 6,801 | 1,419 173,0 3,21 | 14,514
10,0 | 686,77 | 0,5642 | 673,5 6,790 | 1,406 | 180,0 2,87 113,805

227
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0 z h s Cp w ® a-10%
748,81 | 0,5692 | 669,9 | 6,772 | 1,366 | 195,1 2,30 {12,986
800.27 | 0,5811 | 667,1 | 6,757 | 1,318 | 211,0 1,86 |10,842
84313 | 0,5975| 665,0 | 6,745 | 1,272 | 227,0 1,51 | 9,606
879,31 | 0,6170 | 663,2 | 6,734 | 1,231 | 242,5 1,25 | 8,598
910.38 | 0,6385| 661,9 | 6,725 | 1,197 | 257.4 1,03 | 7,788
937,52 | 0,6613 | 660,7 | 6,717 | 1,169 | 271 4 0,87 | 7,135
91,57 | 0,6851 | 959.8 | 6,710 | 1,145 | 284.6 0,73 | 6,603
083,17 0,7094 | 6591 | 6,703 | 1,126 | 297,1 0,62 | 6,161
1002, 8 0,7342 | 658.4 | 6,697 | 1,109 | 308,9| 0,52 | 5,791
1020, 8 0,7592 | 657.9 | 6,692 | 1,094 | 320,1 0,44 | 5,474

T=293,15 K

0,361 | 0,9996 | 745,3 | 7,656 | 0,692 ] 179,1 5,82 | 3,416
0,793 | 0,9993 | 745,3 | 7.590 | 0,693 | 179,0 5,82 | 3.491
1,084 | 0,9989 | 7452 | 7,552 | 0,693 | 179,0 | 5,82 | 3,4%
1,446 | 0,9986 | 745,2 | 7,525 | 0,693 | 178,9 5,8 | 3,431
1,809 | 0,998 | 745,2 | 7.504 | 0,693 | 178,9 5.8 | 3,436
3,624 | 0,995 | 7450 | 7,438 | 0,695 | 178,7 5,81 | 3,461
7,273 | 0,9920 | 744,6 | 7,371 | 0,698 | 178,3 5,80 | 3,512
10,950 | 0,9892 | 744,1 | 7,332 | 0,701 | 177,9| 5,79 | 3,563
14,655 | 0,9855| 743,7 | 7.303| 0,703 | 177,5 5,78 | 3,615
18,380 | 0,9818 | 743,3 | 7,231 0,706 | 177,1 5,77 | 3,667
22,152 | 0,9780 | 742,9 | 7,263 | 0,709 | 176,6 5,76 | 3,720
95,945 | 0,974 | 7492.5 | 7,247 0,712 | 176,92 575 | 3.774
29,769 | 0,9703 | 742,1 | 7,234 | 0,715| 175,7| 5,74 | 3,828
33,624 | 0,964 | 741,7 | 7,222 0,718 | 175,3 5.74 | 3,884
37,512 | 0,9625 | 741.3 | 7,211 | 0,721 | 174,8 5,73 | 3,940
57,451 | 0,9427 | 739,2 | 7,167 | 0,736 | 172,5| 5,69 | 4,233
78,270 | 0,9926 | 737,1 | 7,134 | 0,753 | 170,3 5.66 | 4,549
100,02 0,925| 7349 | 7,108 0,770 | 168,2 5,63 | 4,890
122,73 | .8826 | 732,8 | 7,085| 0,790 | 166,3| 5,59 | §,259
146,44 0.8630 | 730,5 | 7.065| 0,812 | 164,7| 5,54 | 5,659
171,19 0,8437 | 798,3 | 7,046 | 0.837 | 163,2 5.49 | 6,093
197,01 0.8247 | 7259 | 7,029 | 0,864 | 162,0 5,43 | 6,564
293,94 0,8061 | 723,6 | 7,013 | 0.8%4 | 160,9 53 | 7.073
252,04 0,7879 | 791,1 | 6,997 | 0,928 | 160,1 527 | 7.619
28131 0,7701 | 718,7 | 6,982 | 0,964 | 159,5| 5,17 | 8,194
311,71 0,7529 | 716,2 | 6,968 | 1,003 | 159,3 5,03 | 8,779
343,17 0,7365 | 713,6 | 6,954 | 1,043 | 159,6 4,8 | 9,348
375,46 0,7213 | 711,1 | 6,941 | 1,081 | 160,5 4.66 | 9,862
408,26 0,7075| 708.6 | 6,928 | 1,117 | 162,0| 4,42 |10,282
441,18 | 0,6956 | 706,2 | 6,916 | 1,148 | 164,2| 4,15 |10,580
473,80 | 0,6859 | 703,8 | 6,904 | 1,174 | 167,0| 3,87 |10,745
505.75 0,6782 | 701,6 | 6,893 | 1,193 | 170,5 3,58 |10,787
536,72 0,6727 | 699,6 | 6,883 | 1,207 | 174,4 3,31 10,727
595,03 0,6675 | 695,9 | 6,864 | 1,221 | 183,4 2,82 |10,393
647.96 0.,6687 | 692,7 | 6,848 | 1,222 | 1934 2,40 | 9,887
69545 0.6749 | 690,0 | 6,833 | 1,215 | 204,2 204 | 9,29
737,76 0,6852 | 687,7 | 6,821 | 1,201 | 215,6 1.74 | 8,672
775,36 0,6985 | 685,8 | 6,810 ] 1,185 | 227.3 1,48 | 8,059
808,80 | 0,7143 | 684,2 | 6,800 | 1,166 | 239,2 1,27 | 7.486
838,67 0.7319 | 682,8 | 6,791 | 1,148 | 251,1 1,08 | 6,969
865,50 | 0,7509 | 681,7 | 6,783 | 1,132 262,7| 0,93 | 6,512
889.76 0,7710 | 680.7 | 6,776 | 1,116 | 274.0| 0.80 | 6,111
911,87 0,7919 ' 679,09 ! 6,770 ! 1,102 | 285,0 0.69 | 5 762



ITpodoascenue Taba. 55

o | F4 l‘ h s [ w [ o-103
T=313,15 K
0,01 0,9997 | 759,5 7,703 | 0,721 | 184,5 4,86 3,197
0.02 0,9995 | 759,4 7,637 | 0,721 | 184,5 4,86 3,201
0,03 0,9992 | 759,4 7,599 | 0,721 | 184 4 4,86 3,205
0,04 0,9989 | 759,3 7,571 1 0,722 | 184,4 4,86 3,208
0,05 0,9987 | 759,3 7,850 | 0,722 | 184,4 4,86 3,212
0,1 0,9973 | 759,1 7,484 1 0,723 | 184,2 4,86 3,231
0,2 0,9946 | 758,8 7,418 | 0,726 | 183,9 4,85 3,270
0.3 0,9918 | 758,4 7,379 | 0,728 | 183,6 4,85 3,309
0,4 0,9890 | 758,1 7,351 | 0,730 | 183,3 4,85 3,348
0,5 0,9862 | 757,7 7,329 1 0,733 | 183,0 4,84 3,388
0,6 0,9833 | 757.4 7,311 1 0,735 | 182,6 4,84 3,428
0,7 0,9804 | 757,0 7,295 | 0,738 | 182,3 4,84 3,468
0,8 0,9774 | 756,7 7,282 0,740 | 181,9 4,83 3,510
0.9 0,9744 | 756,3 7,270 | 0,742 | 181,6 4,83 3,551
1,0 0,9714 | 755,9 7,259 | 0,745 | 181,2 4,83 3,593
1,8 0,9562 | 754,1 7,216 | 0,757 | 179,5 4,80 3,808
2,0 0,9409 | 752,3 7,185 | 0,770 | 177,8 4,76 4,035
2,5 0,9986 | 750,5 7,159 | 0,783 | 176,2 4,72 4,271
3,0 0,9107 | 748,6 7,137 0,797 | 174,8 4,67 4,517
3,8 0, 8961 746,7 7,118 | 0,812 | 173,7 4,61 4,772
4,0 0,8820 | 744.9 7,101 | 0,828 | 172,7 4,55 5,037
4,5 0,8685 | 743,0 7,085 0,845 171.9 4,48 38,312
5,0 0,8554¢ | 741,1 7,071 | 0,864 | 171,3 4,41 5,598
5,8 0,8428 | 739,2 7,057 | 0.883 | 170,8 4,34 5,893
6,0 0,8307 | 737,2 7,044 { 0,904 | 170,6 4,2 6,196
6,5 0,8190 | 735,3 7,031 | 0,996 | 170,5 4,17 6,504
7,0 0,8080 | 733,4 7,019 | 0,948 | 170,6 4,08 6,809
7,5 0,7975 | 731,5 7,008 | 0,971 | 171,0 3,97 7,104
8,0 0,7878 | 729,5 | 6,997 | 0,994 | 171,8 3,84 7,378
8,5 0,7789 | 727,6 6,987 |1 1,016 | 172,9 3,70 7,619
9,0 0,7710 | 725,8 6,976 | 1,936 | 174,5 3,54 7,819
9,5 0,7643 | 724,0 6,967 [ 1,055 [ 176,4 3,38 7,970
10,0 0,7587 | 722,2 6,958 | 1,071 | 178,8 3,20 8,071
11,0 0,7514 | 718,9 6,940 | 1,097 | 184,5 2,85 8,128
12,0 0,7487 | 716,0 6,925 | 1,113 | 1914 2,51 8,035
13,0 0,7503 | 713,3 6,911 | 1,123 [ 199,0 2,21 7,843
14,0 0,7553 | 711,0 6,898 | 1,128 | 207,2 1,95 7,388
15,0 0,7633 | 708,9 6,88 | 1,128 | 215,7 1,71 7,296
16,0 0,7736 | 707,1 6,876 | 1,126 | 224,7 1,51 6,981
17,0 0,7860 | 705,5 6,866 | 1,120 | 233,9 1,32 6,657
18,0 0,8000 | 704,2 6,858 | 1,113 | 243,4 1,16 6,335
19,0 0,8155 | 702,9 6,850 | 1,105 | 252,9 1,02 6,024
20,0 0,8321 701,9 6,842 1 1,097 | 262,4 0,89 5,731
T=333,15 K
0,01 0,9998 | 774,1 7,748 | 0,748 | 189,8 4,09 3,005
0,02 0,999 |. 774,1 7,683 0,748 | 189,8 4,09 3,007
0,03 0,9994 | 774,1 7,644 | 0,749 | 189,7 4,09 3,010
0,04 0,9992 | 774,1 7,617 | 0,749 | 189,7 4,09 3,013
0,05 0,9990 | 774,0 7,596 | 0,749 | 189,7 4,09 3,016
0,1 0,9980 ( 773,9 7,530 | 0,750 | 189,6 4,09 3,031
0,2 0,9959 | 773,6 7,464 | 0,752 | 189,4 4,09 3,060
0.3 0,9938 | 773,3 7,425 | 0,754 | 189,1 4,10 3,090

229
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p P 2z h s Cp w n @-103
0,4| 12,815 0,9917 | 772,9 7,397 | 0,756 | 188,9 4,10 3,121
0,5| 16,054 | 0,9895 | 772,6 7,375 ] 0,758 | 188,7 4,10 3,151
0,6 19,307 0,9873 | 772,3 7,357 | 0,760 | 188,4 4,10 3,182
0,7 22,576 | 0,9851 772,0 7,342 0,762 | 188,1 4,10 3,214
0,81 25,6861 0,9828 | 771,7 7,328 1 0,764 | 187,9 4,10 3,245
0,91 29,161 | 0,9806 | 771,4 7,316 | 0,766 | 187,6 4,10 3,277
1,0 32,477} 0,9783 | 1771,1 7,306 | 0,768 | 187,3 4,10 | 3,309
1,51 49,304 | 0,9666 | 769,5 7,264 | 0,779 | 186,0 4,09 3,473
2,0 66,552 | 0,9548 | 767,9 7.233 | 0,789 | 184,7 4,06 3,641
2,5| 84,220 | 0,9431 766,3 7.208 | 0,800 { 183,5 4,02 3,814
3,0 | 102,30 0,9317 | 764,7 7.1871 0,811 | 182,5 3,97 3,989
3,51 120,77 0,9207 | 763,1 7,169 | 0,822 | 181,7 3,91 4,166
4,0 | 139,62 0,9102 | 761,5 7,152 | 0,834 | 181,1 3,8 4,345
4,51 158,81 0,9002 | 759,9 7,137 0,846 | 180,6 3,78 4,525
5,0 | 178,34 0,8907 | 758,3 7,124 | 0,858 | 180,3 3,1 4,707
5,5 | 198,18 0,8817 | 75,7 7,111 | 0,872 | 180,1 3,64 4,891
6,0 | 218,32 0,8732 | 755,1 7.099 | 0,885 | 180.0 3,57 5,075
6,5 | 238,72 0,8651 753,5 7,088 | 0,899 ) 180,1 3,50 5,260
7,0 | 259,38 0,8574 | 751,9 7,077 | 0,914 | 180,3 3,43 5,443
7.5 ] 280,26 0,8502 | 750,4 7,067 | 0,929 | 180,7 3,35 5,622
8,0 | 301,32 0,8435 | 748,8 7,057 | 0,944 | 181,3 3,27 5,793
8,5 | 322,52 0,8373 | 747,3 7.047 | 0,958 | 182,1 3,18 5,953
9,01 343,78 0,8318 | 745,8 | 7,038 | 0,973 | 183,1 3,08 | 6,098
9,5 | 365,05 0,8268 | 744,3 7,030 | 0.987 | 184,4 2,98 | 6,224
10,0 | 386,24 0,8226 | 742,8 7,021 | 1,000 [ 186,0 2,87 6,328
11,0 | 428,09 0,8164 | 740,1 7,006 | 1,023 | 189,9 2,64 6,465
12,0 | 468,74 0,8134 | 737,5 6,991 | 1,041 | 194,9 2,40 6,510
13,0 | 507,77 0,8134 | 735,1 6,978 | 1,055 | 200,5 2,16 6,479
14,0 | 544,91 0,8163 | 732,9 6,966 | 1,066 | 206,8 1,95 6,392
15,0 | 580,06 0,8216 | 730,9 6,954 | 1,073 | 213,5 1,75 6,966
16,0 | 613,18 0,8290 [ 799,1 6,944 § 1,078 | 220,5 1,57 6,115
17,0 | 644,33 0,838 | 727,5 6,934 | 1,080 | 227,8 1,41 5,945
18,0 | 673,56 0,8490 | 726,1 6,925 | 1,081 | 235,2 1,26 5,762
19,0 { 700,97 0,8612 | 724,8 6,917 | 1,080 | 242,9 1,13 5,573

20,0 1 726,65 0,8745 | 723,7 6,910 1 1,078 | 250,7 1,01 5,379
T=353,15 K
0,01/ 0,300 | 0,999 | 789,4 | 7,792| 0,774 | 194,9| 3,46 | 2,834
0,02 0,600 0,9997 | 789,3 7,727 | 0,774 | 194,9 3,46 2,836
0,03 0,900 | 0,999 | 789,3 7,689 0,775 194,9 3,46 2,838
0,04/ 1,200 0,999 789,3 7,661 | 0,775 | 194,9 3,46 2,841
0,05 1,500 | 0,9993 789,3 7,640 | 0,775 | 194,9 3,46 2,843
0,1 3,002 0,9985} 789,1 7,574 | 0,776 | 194,8 3,46 2,855
0,2 6,013 0,9970 | 788,9 7,508 | 0,778 | 194,6 3,47 2,878
0,3 9,033 | 0,9954 788,6 7,469 | 0,779 | 194,5 3,48 2,901
0,4 12,064 | 0,9938 | 788,3 7,442 1 0,781 | 194,3 3.49 2,925
0,51 15,104 | 0,9922 | 788,0 7,420 | 0,783 | 194,1 3.49 2,949
0,6 18,1586 | 0,9905 | 787,8 7,402 | 0,785 | 193,9 3,50 2,973
0,7 21,218 0,9888 787,5 7,387 1 0,78 | 193,7 3,50 2,997
0,81 24,291 0,9871 787,2 7,374 | 0,788 | 193,5 3,50 3,022
0.9 27,376 | 0,9854 786,9 7,362 0,790 | 193,3 3,51 3,046
1,0 30,472 | 0,9836 | 786,7 7,351 | 0,791 | 193,1 3,51 3,071
1,51 46,127 0,9747 785,3 7,310 | 0,800 | 192,1 3,50 3,198
2,0 | 62,079 | 0,9656 783,9 7,279 | 0,809 | 191,2 3,48 3,327

230
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78.324 | 0,9567 | 782,5 | 7.255| 0,818 | 190,3 | 3,45 | 3,457
94,850 | 0,9480 | 781,0 7,235 | 0,827 | 189,6 3,41 3,588

111,64 0,9397 | 779,6 7,217 | 0,836 | 189,0 3,35 3,718
128,67 0,9318 778,2 7,201 | 0,845 | 188,6 3,30 3,847
145,92 0,9243 776,9 7,187 1 0,854  188,4 3,24 3,974
163,36 0,9173 | 775,5 7,174 | 0,864 | 188,3 3,17 4,099
180,99 0,9108 7741 | 7,162 | 0,874 | 188,3 3,11 | 4,224
198,77 0,9047 772,8 7,151 | 0,883 | 188,4 3,05 4 347
216,70 0, 8990 771,4 7,140 | 0,894 | 188,6 2,99 4,469
234,76 0,8937 770,1 7,130 | 0,904 | 189,0 2,92 4,589
252,93 0,8888 768,8 7,120 | 0,914 | 189,4 2,86 4,706
271,18 0,8842 | 767,5 7.111 | 0,925 | 190,0 2,80 4,818
289,49 0,8800 766,2 7,103 | 0,936 | 190,7 2,73 4,926
307,83 0,8763 | 764,9 | 7,094 | 0,946 | 191,5 2,66 5,026
326,16 0,8730 | 763,7 7,086 | 0,956 | 192.6 2,59 5,117
344 46 0,8701 72,5 7,079 | 0,966 | 193,8 2,51 5,198
380,75 0,8659 { 760,1 7,064 | 0,984 | 196,7 2,35 5,325
416,37 0,8638 | 757,8 7,051 | 1,000 | 200,5 2,18 5,401
451,01 0,8639 | 755,7 7,038 | 1,014 204,9 2,00 5,427
484 45 0,8662 | 753,8 7,026 [ 1,025 | 209,9 1,83 5,411
516,53 0,8704 | 752,0 7,016 | 1,034 | 215,4 1,67 5,363
547,20 0,8764 | 750,3 7,006 | 1,041 | 221,1 1,52 5,291
576,43 0,8839 | 748,8 6,996 | 1,047 | 227,1 1,39 5,202
604,24 0,8928 747.4 6,988 | 1,051 { 233,3 1,26 5,101
630,68 0,9030 | 746,1 6,979 | 1,054 | 239,7 1,15 4,991
655,79 0,9141 745,0 6,972 | 1,056 | 246,2 1,04 4,874

T=373,15 K

0,284 | 0,9999 | 80¢%,1 7,836 | 0,799 | 200,0 2,94 2,682
0,567 | 0,9998 | 805,1 7,770 | 0,799 | 199,9 2,94 2,683
0,851 | 0,9997 | 805,1 7,7321 0,799 | 199,9 2,94 2,685
1,135 0,9996 | 805,0 7,705 | 0,799 | 199,9 2,94 2,687
1,419 | 0,9995| 805,0 7,684 | 0,799 | 199,9 2,94 2,689
2,840 | 0,9989 | 804,9 7,618 | 0,800 | 199,9 2,95 2,698
5,686 | 0,9978 | 804,7 7,552 | 0,802 | 199,8 2,96 2,716
8,538 1 0,996 | 804,4 7,513 | 0,803 | 199,6 2,97 2,738
11,308 | 0,9954 | 804,2 7,485 0,805 | 199,5 2,98 2,753
14,265 | 0,9942 | 803,9 7,464 | 0,806 | 199,4 2,99 2,772
17,140 | 0,9930 | 803,7 7,446 | 0,808 | 199,3 2,99 2,791
20,022 | 0,9917 | 803,85 7,431 | 0,809 | 199,1 3,00 2,810
22,912 1 .0,9904 | 803,2 7,418 | 0,811 | 199,0 3,01 2,829
25,810 | 0,9891 803,0 7,406 | 0,812 | 198,8 3,01 2,849
28,76 | 0,9878 | 802,7 7,3951 0,814 | 198,7 3,01 2,869
43,371 0,9810 | 801,5 7,354 | 0,821 | 198,0 3,02 2,968
58,237 | 0,9741 800,2 7,324 0,829 | 197,3 3,01 3,069
73,308 | 0,9673 | 799,0 7,301 | 0,836 | 196,7 2,98 3,170
88,573 | 0,9608 | 797,8 7,281 | 0,844 | 196,2 2,95 3,270
104,01 0,9545 | 796,5 7,263 | 0,851 | 195,8 2,90 3,369
119,61 0,9486 | 795,3 7.248 | 0,859 | 195,6 2,85 3,465
135,35 0,9431 794,1 7,234 | 0,867 | 195,6 2,80 3,559
151,21 0,9380 | 792,9 7,222 1 0,874 | 1956 | 2,74 3,652
167,17 0,9332 | 791,7 7,210 | 0,882 | 195,8 2,69 3,741
183,22 0,9289 | 790,5 7,199 | 0,890 | 196,0 2,63 3,829
199,34 : 0,9250 | 789,3 7,189 1 0,897 | 196,4 2,58 3,915
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p ] z k s ¢y w i a-10?
7,0 | 215,51 0,9213 | 788,2 7,180 0,905 | 196,8 2,52 3,998
7,5 231,74 0,9180 | 787,0 7,17} 0,913 | 197,3 2,47 4,079
8,0 | 247,99 0,9151 785,9 7,162 | 0,921 | 197,9 2,41 4,158
8,5 | 264,26 0,9124 | 784,8 7,154 0,929 | 198,6 2,36 4,232
9,0 | 280,53 0,9100 | 783,7 7,146 | 0,937 | 199,4 2,31 4,303
9,51 296,78 0,9080 | 782,7 7,139 | 0,945 | 200,3 2,25 4,369

10,0 | 312,98 0,9063 | 781,6 7,131 | 0,92 | 201,4 2,19 4,430
11,0 | 345,17 0,9040 | 779,6 7,118 1 0,967 | 203,9 2,07 4,531
12,0 | 376,89 0,9031 777,6 7,106 | 0,980 | 206,9 1,94 4,602
13,0 | 407,96 0,9039 | 775,8 7,093 | 0,992 | 210,5 1,81 4,643
14,0 | 438,20 0,9062 | 774,0 7,082 1,002 | 214,6 1,68 4,656
15,0 | 467,49 0,9102 | 772,4 7,072 | 1,011 | 219,2 1,55 4,643
16,0 | 495,73 0,9155 | 770,9 7,062 1,018 224,0 1,43 4,611
17,0 | 522,90 0,9222 769,5 7,053 | 1.025| 229,2 1,31 4,564
18,0 | 548,98 0,9301 768,2 7,045 1,030 | 234,5 1,20 4, 506
19,0 | 573,98 0,93%0 | 767,0 7,037 | 1,034 | 240,0 1,11 4,439
20,0 | 597,94 0,9483 | 765,9 7,029 | 1,038 | 245,6 1,01 4,367
=393,15 K
0,01 0,269 | 0,9999 | 821,3 7,878 | 0,822 | 204,9 2,51 2,545
0,02] 0,539 | 0,9998 | 821,3 7,813 1 0,822 | 204,9 2,51 2,546
0,03 0,808 ] 0,9998 | 821,3 7,774 | 0,822 | 204,8 2,51 2,549
0,04/ 1,077 0,9997 { 821,3 7,747 | 0,822 | 204,8 2,51 2,549
0,05 1,347 | 0,999 | 821,2 7,76 | 0,823 | 204,8 2,51 2,851
0,1 2,604 | 0,9992 | 821,1 7,660 | 0,823 | 204,8 2,52 2,558
0,2 5,393 | 0,9984 | 820,9 7,594 | 0,824 | 204,7 2,53 2,572
0,3 8,006 | 0,9976 | 820,7 7,555 | 0,826 | 204,7 2,54 2,587
0,4 10,804 | 0,997 | 820,5 7,528 | 0,827 | 204,6 2,56 2,602
0,5| 13,517 | 0,9959 | 820,3 7,506 | 0,828 { 204,5 2,57 2,617
0,6 16,236 | 0,9950 | 820,1 7,489 | 0,830 | 204,4 2,57 2,632
0,7| 18,959 | 0,9940 | 819,9 7,474 | 0,831 | 204,3 2,58 2,647
0,8 21,688} 0,9931 819,6 7,460 | 0,832 | 204,2 2,59 2,662
0,9 24,423 | 0,9921 819,4 7,449 | 0,834 | 204,1 2,59 2,678
1,0 27,163 | 0,9911 819,2 7,438 | 0,835 | 204,0 2,60 2,694
1,51 40,954 | 0,9861 818,1 7,398 | 0,842 | 203,5 2,61 2,773
2,0 | 54,892 | 0,9809 | 817,0 7,368 | 0,848 | 203,1 2,61 2,853
2,51 68,973 | 0,9758 | 815,9 7,345 | 0,855 | 202,7 2,59 2,932
3,0 8,187 0,9709 | #14,8 7,325 0,851 | 202,4 2,56 3,011
3,5 97,520 | 0,9663 813,7 7,308 | 0,868 [ 202,2 2,53 3,087
4,0 ] 111,96 0,9619 | 812,6 7,293 | 0,874 | 202,2 2,48 3,162
4,51 126,48 0,9579 | 8I1,5 7,280 | 0,881 | 202,2 2,44 3,234
§,0 | 141,07 0,9542 | 810,5 7,268 | 0,887 | 202,4 2,39 3,304
5,5 115572 0,9509 | 809,4 7,256 | 0,893 | 202,7 2,34 3,371
6,0 | 170,41 0,9479 | 808,4 7,246 | 0,900 | 203,1 2,29 3,437
6,5 185,12 0,9453 |- 807,4 7,236 | 0,906 | 203,5 2,24 3,450
7.0 | 199,86 0,9429 | 806,3 7,227 | 0,912 | 204,0 2,19 3,561
7,51 214,61 0,9409 | 805,4 7,218 | 0,919 | 204,6 2,15 3,620
8,0 | 229,36 0,9391 804,4 7,210 | 0,925 | 205,2 2,10 3,677
8,5 | 244,09 0,9375 | 803.4 7,202 | 0,931 | 206,0 2,05 3,731
9,0 | 258,81 0,9362 | 802,5 7,195 | 0,937 | 206,8 2,01 3,783
9,51 273,48 0,9352 { 801,5 7,188 | 0,943 | 207.6 1,96 3,831
10,0 | 288,11 0,9344 | 800,6 7,181 | 0,949 | 208,6 1,92 3,827
11,0 | 317,18 0,9337 { 798,8 7,168 | 0,961 | 210,8 1,82 3,955
12,0 | 345,87 0,9341 7971 7,156 | 0,972 | 213,5 1,72 4,015

8
%S
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P 0 z h s [ w m o-10°
13.0 | 37407 | 0,9356 | 7955 | 7,145| 0,982 | 216,5| 1,62 | 4,056
14°0 | 401,66 | 0,9384 | 793,9 | 7,134| 0,991 | 220,0 | 1,51 | 4,077
150 | 428,53 | 0,9424 | 7925 | 7,124 | 0,999 | 223,9 1,41 | 4,080
16.0 | 454.62 | 0,9475| 791,1 | 7,115 | 1,005 | 228,2 1,31 | 4,068
17.0 | 479,87 | 0,9538 | 789,8 | 7,106 | 1,012 | 232,7 1,21 | 4,043
18,0 | 504,96 | 0,9610 | 788,7 | 7,098 | 1,018 | 237,3 1,12 1 4,008
190 | 527,78 | 0,9692 | 787,6 | 7,091 | 1,023 | 242,2 1.04 | 3,966
20.0 | 550,46 | 0,9782| 786,5 | 7,083 | 1,027 | 247,2 | 0,96 | 3,919

T=413,15 K

0,01l 0,256{ 1,0000| 838,0 | 7,919| 0,844 | 209,7 | 2,158 | 2,422
002 0,512 0,9999 | 838,0 | 7.854 | 0,844 | 209,7 | 2,15 | 2,423
0,03 0,769 | 0,9998 | 837,9 | 7,816 | 0,844 | 209,6 2,15 | 2,424
0,04 1,025| 0,9998 | 837,9 | 7,788 | 0,844 | 209,6 | 2,15 | 2,425
0.05] 1,281 | 0,9997 | 837,9-| 7,767 | 0,844 | 209,6 | 2,15 | 2,426
0.1 2,563 | 0,9995 | 837,8 | 7,702 | 0,845 | 209,6 | 2,16 | 2,432
02| 5,099 | 0,9989 | 837,6 | 7.636 | 0,846 | 209,6 | 2,17 | 2,443
03] 7,698 0,9984 | 837,4 | 7,597 | 0,847 | 209,6 | 2,19 | 2,455
04| 10,271 09978 | 87,3 | 7,59 | 0,848 | 209,5| 2,20 | 2,467
0.5| 12,846 | 0,9972 | 837,1 | 7,548 | 0,850 | 909,5| 2,21 | 2,479
06| 15,425 0,995 | 836,9 | 7,530 | 0,851 | 209,4| 2,22 | 2,491
0.7 18,008 0,9959 | 836.7 | 7,515| 0,852 | 209,4| 2,23 | 2,503
0.8| 20,594 | 0,9952 | 836,5 | 7,502 | 0,853 | 209,3| 2,23 | 3,516
09| 23,185 09945 | 836,3 | 7,491 | 0,854 | 209,3 | 2,24 | 2,5%8
1,01 25,779 | 0,9938 | 836,1 | 7,480 | 0,855 | 209,2| 2,25 | 2,541
1.5 38,811 | 0,991 | 835,2 | 7,440 | 0,861 | 208,9| 2,27 | 2,604
2.0| 51,046 | 0,9864 | 84,2 | 7,411 | 0,867 | 208,6 | 2,97 | 2,668
2.5| 65,179 | 0,987 | 833,2 | 7,388| 0,873 | 208,4| 2,26 | 2,731
3,0| 78,501 | 0,9791 | &2,2 | 7.368 | 0,879 | 208,3 2,24 | 2,794
3.5 91,901 | 09757 | 831,2 | 7,352 | 0,884 | 208,2| 2,21 | 2,855
4.0110536 | 0.9796 | 830,3 | 7,337 | 0.890 | 208,3| 2,17 | 2,913
4.5 (118,88 | 0,9698 | 829,3 | 7,324 | 0,895 | 208,5| 2,13 | 2,970
5,0 | 132,43 0,973 | 828,3 | 7,312| 0,901 | 208,8 [ 2,09 | 3,024
5,5 | 146,01 0,9651 | 827,4 | 7,301 | 0,06 | 209.2 2,00 | 3,076
6,0 | 159,60 | 0,9631 | 826,5 | 7,291 | 0,912 | 209,6 2,01 | 3.126
6,51173,19 | ¢,9615| 8256 | 7,281 | 0,917 | 210,1 1,96 | 3,175
7,0 | 186,78 | 0,9601 | 824,7 | 7,273 | 0,922 | 210,7 1,92 | 3,221
7.5 200,36 | 0,9550 | 823,8 | 7.264 | 0,927 | 211,4 1,88 | 3,266
8,01213,02 | 0,9581 | 8229 | 7,256 | 0,933 | 212,1 1,84 | 3,308
8,5]207,44 | 0,9574 | 82,1 | 7,249 | 0,938 | 212,8 1,80 | 3.349
9.0 240,94 | 0,9570 | 821,3 | 7,242 | 0,943 | 213,6 1,76 | 3.388
9,51254,39 | 0,9557 | 820,4 | 7,235| 0,948 | 214,5 1,72 | 3,425
10,0 | 267,78 | 0,9567 | 819,6 | 7,228 | 0,953 | 215,4 1,68 | 3,495
11,0 294,39 | 0,9573 | 818,1 | 7,216 | 0,962 | 217,5 1,60 | 3,520
1201 320,67 | 0,9587 { 816,5 | 7,204 | 0,972 | 219,9 1,52 | 3,569
130 | 346,55 | 0,910 815,1 | 7,193 | 0,980 | 222,7 1,44 | 3.605
14,0 | 371,94 | 0,943 | 813,7 | 7,183 | 0,988 | 225,7 1,36 | 3.627
15,0 | 396,78 | 0,9685| 812,4 | 7,174 | 0,995 | 229,2 1,27 | 3,636
16.0 | 490,99 | 0.9737 | 811,2 | 7,165 | 1,002 | 232,0 1,19 | 3,633
17,0 | 444,53 | 0,9798 | 810,0 | 7,157 | 1,007 | 236,9 1,11 | 3,621
18,0 | 467,38 | 0,987 | 809,0 | 7,149 | 1,012 | 241,1 1,03 | 3,600
19,0 | 489,52 | 0,9944 | 807,9 | 7,141 | 1,017 | 245,4| 0,96 | 3,573
20,0 | 510,95 1,0028 | 807,0 | 7.134| 1,021 | 249.9| 0,89 | 3,540

16—2886 233
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0,241
0,489
0,733
0,973
1,222
2,444
4,890
7,338
9,788
12,240
14,694
17,151
19,610
22,072
24,536
36,898
49,328
61,823
74,375
86,976
99,614
112,28
124,96
137,64
150,32
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175,63
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299,67
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392,90
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833,7
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872,6
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872,5

S Cp
T7=433,15 K
7,960 | 0,865
7.894 | 0,865
7,856 | 0,865
7,829 | 0,865
7,808 | 0,865
7,742 | 0,866
7,676 | 0,867
7,638 | 0,863
7,610 | 0,869
7,589 | 0,870
7,571 | 0,871
7,556 | 0,872
7,543 | 0,873
7,532 | 0,874
7,521 | 0,875
7,481 | 0,880
7,452 | 0,885
7,429 | 0,890
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7,394 | 0,900
7,330 | 0,905
7,367 | 0,910
7,355 | 0,915
7,344 | 0,920
7,334 | 0,924
7,325 | 0,929
7,316 | 0,933
7,308 | 0,938
7,301 | 0,942
7,293 | 0,947
7,285 | 0,951
7,280 | 0,955
7,273 | 0,960
7,261 { 0,968
7,220 | 0,975
7,210 | 0,983
7,230 | 0,990
7,221 | 0,996
7,212 1,002
7,904 | 1,007
7,196 | 1,012
7,180 | 1,016
7,182 | 1,020
T=453,15 K
7,999 | 0,884
7.934 1 0,884
7.895 | 0,884
7,868 | 0,884
7,847 | 0,885
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P z h s Cp w n o-10°
2,336 | 0,9999 | 872,4 7,782 | 0,885 219,0 1,60 2,214
4,673 0,9997 | 872,3 7,716 | 0,886 | 219,0 1,61 2,222
7,011 0,9995 | 872,1 7,677 | 0,887 | 219,0 1,62 2,299
9,350 | 0,9993 | 872,0. 7,650 | 0,888 | 219,0 1,63 2,237

11,690 | 0,9991 871,9 7,628 | 0,889 | 219,1 1,65 2,245
14,032 | 0,9988 | 871,7 7,611 1 0,80 | 219,1 1,66 2,252
16,374 { 0,9985 | 871,6 7,596 | 0,890 | 219,1 1,67 2,260
18,719 | 0,9983 | 871,4 7,583 | 0,891 | 219,1 1,67 2,268
21,065 { 0,9980 | 871,3 7,571 | 0,892 | 219,1 1,68 2,277
23,412 | 0,9977 | 871,1 7,561 1 0,803 | 219,1 1,69 2,285
35,175 | 0,991 870,3 7,521 | 0,898 | 219,1 1,71 2,326
46,981 0,9943 | 869,6 7,493 0,902 | 219,1 1,72 2,368
58,828 1 0,9996 | 868,8 7,470 | 0,907 | 219,1 1,72 2,410
70,708 | 0,9910 | 868,0 7,451 | 0,912 | 219,2 1,71 2,450
82,6151 0,986 | 867,2 7,435 0,916 | 219,4 1,70 2,420
94,540 | 0,9883 | 866,5 7,421 1 0,920 | 219,7 1,67 2,528
106,47 0,9872 | 865,7 7,408 | 0,925 | 220,1 1,65 2,564
118,40 0,9864 | 864,9 7,397 | 0,929 | 220,5 1,62 2,599
130,32 0,9858 | 864,2 7,38 | 0,933 | 221,1 1,58 2,632
142,23 0,9854 | 863,5 7,376 | 0,937 | 221,6 1,55 2,664
154,11 0,9852 | 862,7 7,367 | 0,941 | 222,3 1,52 2,694
165,96 0,9852 | 862,0 7,359 0,945 | 223,0 1,49 2,722
177,77 0,9855 | 861,3 7,351 | 0,949 | 223,7 1,46 2,749
189,54 0,9869 | 850,6 7,343 | 0,953 | 224/,5 1,43 2,775
201,27 0,9864 860,0 7,336 | 0,957 | 225,3 1,40 2,800
212,95 0,9872 | 859,3 7,329 |1 0,961 | 296,2 1,37 2,824
224,58 0,9881 858,7 7,393 | 0,964 | 227,1 1,34 2,846
236,16 0,9891 858,0 7,317 | 0,968 | 228,0 1,31 2,867
959.12 | 0.9916 | 856.8 | 7.305| 0.975| 230.0 | 1.25 | 2.905
281,80 0,9947 | 855.6 7,294 1 0,982 | 232,2 1,20 2,937
304,17 0,9983 | 854,4 7,284 0,988 | 234,35 1,14 2,962
326,19 1,0025 | 853,3 7,275 1 0,994 | 237,2 1,08 2,981
347,82 1,0073 | 852,3 7,266 | 1,000 | 240,0 1,02 2,992
369,01 1,0128 | 851,3 7,258 | 1,005 | 243,1 0,96 2,996
389,75 1,0188 | 850,3 7,250 | 1,010 | 246,4 0,91 2,994
410,00 1,0255 | 849.4 7,2421 1,014 | 249,9 0,8 2,986
429,75 1,0327 848,6 7,235 1,018 | 253,5 0,79 2,974
448,99 1,0405 | 847,8 7,228 1 1,022 | 257,3 0,74 Q. 057

T=473,15 K

0,224 1,0000 | 890,4 8,038 | 0,903 | 223,5 1,36 2,114
0,447 1,0000 | 890,4 7,972 |1 0,903 | 223,5 1,36 2,115
0,671 1,0000 | 890,4 7,934 | 0,903 | 223,5 1,36 2,115
0,895 1,0000 | 890,4 7,907 | 0,903 | 223,5 1,36 2,116
1,119 1,0000 | 890,4 7,886 | 0,903 | 223,5 1,37 2,116
2,237 1,0000 | 890,3 7,820 | 0,903 | 223.5 1,37 2,119
4,474 | 0,9999 | 890,2 7,754 | 0,904 | 223,6 1,39 2,125
6,712 1 0,9999 | 890,1 7,716 | 0,905 | 223.6 1,40 2,131
8,950 | 0,9998 | 889,9 7,688 | 0,906 | 223.6 1,41 2,138
11,188 1 0,9997 | 889,8 7,667 | 0,907 | 223,7 1,42 2,144
13,427 | 0,999 | 889,7 7,650 | 0,907 | 223,7 1,43 2,150
15,667 | 0,9995 | 889,5 7.635| 0,908 | 223,7 1,44 2,157
17,908 | 0,9994 | 889,4 7,622 | 0,909 [ 223,8 1,45 2,163
20,149 | 0,9992 | 889,3 7,610 | 0,910 | 223,8 1,46 2,170



Ilpodoascenue taba. 55

w w - 103

1,0 | 22,391 0,9991 | 889,1 | 7,600 | 0,911 | 293,8 1,46 2,177
1,5 33,616 | 0,9982 | 888,5 | 7,560 | 0,915 | 223,9 1,49 2,211
2,0 | 44,865 0,9972 | 887,8 | 7,532 | 0,919 | 224,0 1,51 2,245
55,135 | 0,9963 | 887,1 | 7,509 | 0,923 | 224,2 1,51 2,279
3,0 67,422 | 0,9934 | 886,4 | 7,491 | 0,927 | 224,4 1,50 | 2,312
3.,5| 78,719 | 0,9946 | 885,7 | 7,475 | 0,931 | 224,7 1,49 2,344

o
o

4,0| 90,019 | 0,9940 | 885,0 |7.461 | 0,935 | 2251 1,47 | 2,375
4,5 (101,31 | 0,9936 | 884,3 |7,448 | 0,939 | 2255 | 1,45 | 2,405
5,0'| 112,60 | 0,9934 | 883,7 [7,437 | 0,943 | 226,0 | 1,42 | 2,433
5,5|123,86 | 0,9934 | 883,0 | 7,427 | 0,946 | 226,6 | 1,40 | 2,459
6,0 | 135,10 | 0,9935 | 882,3 | 7,417 | 0,950 |227,2 | 1,37 | 2.485
6,5 | 146,30 | 0,9939 | 881,7 | 7,408 (0,954 | 227,9 | 1,34 | 2,509
7,0 | 157,47 | 0,9944 | 881,1 |7,400 | 0,957 | 298,6 | 1,31 | 2,532
7.5 | 168,60 | 0,9952 | 880,4 | 7,392 | 0,961 |229,4 | 1,20 | 2,554
8,0 179,68 | 0,9960 | 879,8 | 7,385 | 0,964 | 230,2 | 1,26 | 2,575
8,5|190,71 | 0,9970 | 879,2 |7,378 | 0,968 | 231,1 | 1,23 | 2,595
9,0 201,70 | 0,9982 | 878,6 | 7,371 0,971 |232,0 | 1,21 | 2,613
9,5|212,63 | 0,9995 | 878,0 |7,365 | 0,974 | 232,9 | 1,18 | 2,631
10,0 | 223,50 | 1,0009 | 877,5 | 7,359 | 0,977 | 233,8 | 1,16 | 2,648
11,0 | 245,06 | 1,0041 | 876,4 | 7,347 | 0,984 2358 | 1,11 | 2,678
12,0 | 266,36 | 1,0078 | 875,3 | 7,337 | 0,99 |237,9 | 1,06 | 2,704
13,0 | 287,38 | 1,0120 | 874,3 [ 7,327 | 0,995 | 2402 | 1,01 | 2,725
14,0 | 308,07 | 1,0166 | 872,3 | 7,309 [ 1,006 | 2454 | 0,91 | 2,752
15,0 | 328,43 | 1,0217 | 872,3 | 7,309 | 1,006 | 2454 | 0,91 | 2,752
16,0 | 348,41 | 1,0273 | 871,4 | 7,301 | 1,011 | 248,2 | 0,8 | 2,757

17,0 | 367,99 1,0334 | 870,6 | 7,293 | 1,015 | 251,3 0,82 2,757
18,0 | 387,16 1,0401 | 859,8 | 7,286 | 1,019 | 254,5 0,77 2,752
19,0 | 405,90 1,0472 | 869,0 | 7,279 | 1,023 | 257,9 0,72 2,744
20,0 | 424,19 1,0547 | 868,3 | 7,273 | 1,026 | 261,4 0,67 2,732
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Ta6auna 57
TMepeHocHbie cBoiicTBa ¢peoHa-14 B opHota3Ho#i obaacTu

n-108 Pr 7-108 Pr
T=17315 9.0| 1428 9. 497
1000 | 1451 2.l
9
0.1] 10.43] 6.63 0.807] 12-0| 149.3 2.0
1170 | 1536 2,388
05]1686 | 731 =
16.0 | 1578 2389
170 [ 1692 | 735 9,949 5
18°0 | 1621 2388
2,0 [ 172,1 | 74,3 2.9460 99’0 | 1663 2.390
3.0 [ 1749 | 7500 2'945 ' '
40| 177.7 | 75.8 2'944
501805 | 765 5'945 T=203,15 K
6.0 1833 |77.2 2°949
7.0 | 186°1 | 77°9 29530 0.1 12,19 | 8.8 0,768
801888 | 786 2.957) 05| 1242 | 9': 0.810
901915 | 792 2962 10| 12271 | 9'83 0’891
1000 | 19472 | 79'8 2.971] 20| 880 |553 2186
12,0 | 199°9 | 810 2991l 30| 951 |565 2'208
17°0 [ 205’5 | 2’9 3.0100 40{1016 |576 2'935
16°0 | 2112 | 834 3,034 501069 |587 2945
180 | 216’8 | 846 3.055] 601115 |597 2'959
2000 | 222'5 | 857 3,079 7.0 | 115.7 | 606 5959
801191 |61'5 2956
T—183.15 9'0 ] 1223 | 62'4 9°950
:0,8 1253 63.3 2245
20 | 1301 |650 2,293
8% }{gg 8;2; 140 | 134’6 | 66.6 2.209
' . 877 1670 | 1390 | 6870 2,204
170 | 14370 2,708] | 3 0 2
5ol 1ad 5 do8 1800 | 14313 | 69, 2'199
ol qas Sead 200 114774 | 708 219
401519 2'676
5.0 | 154’3 2’65 T=21315 K
60| 1567 2650
7°0 | 1591 2’641 0.1 12,76 0,767
8.0 161,5 2,6371 0,5 12,98 0,793
9.0 | 163°9 2635 1.0] 139 0849
10,0 | 166, 2634 20| 1423 1149
120 | 1711 2’639 30| 7379 9’949
11,0 | 175.8 5'636] 1.0 | 78.8 2'129
16.0 | 1806 2'644) 5.0 834 2072
18,0 | 185'3 2'659] 6.0 878 2059
20.0 | 1901 2'663] 7.0 | 9270 2044
80| 9.0 2037
T=193,15 9'0| 99'8 2036
08 | o
0.1 | 11.62 0. 2 9.9 5036
0.5 | 11'87 ogg? 14°0 | 1158 5'038
vo | 105 0'os0] 16,0 | 12171 5043
20 | 1204 0 157 18.0 | 126! 5045
50 | 1213 5 a74 200 | 1307 2048
40 | 1280 2" 463
50 | 1315 2’458 T=22315 K
6.0 | 1340 2.454). 0,1 | 13,33 0,756
7.0 | 137°8 24350 0'5| 1353 0.782
8.0 | 140.4 2436 13'80 0,821



ITpodoarxcenue raba. 57

p 7-108 A-108 a-108 Pr p 7-108 A-108 a-108 Pr
2.0| 1460 12,60 0.1221 | 0,972 T=273,15 K
3.0| 16129 | 15041 883?2 1'747
20| 532 | 4202 2’ 469
Sl S e b o] e el s o
6.0 | 65,2 | 4973 003‘49 1863 "5 | 16'39 | 1461| 075135 | 0,783
7.0 7.2 | 8.1 8835‘ }g 2’0 | 16789 | 15.50] 0°2424 | 0'807
801 I8 | 22| 0000 | 1:550] 3.0 | 17:62 | 16.62 01511 | 0846
9.0 79.3 | 53,2 0.0371 | L8OV 4’0 | 18167 | 18115 0.1049 | 0.905
10.01 35 1202 003 | "5l 20| 2020 | 2015 0,0764 | 0,998
12,01 90.9 | 56.21 0.04051 1850 610 | 29150 | 22173 0,573 | 1.139
16,0 | 10314 | 50,5 | 0.0437 | 1879 -0 583 1 T4 0000} 120
180 [ 100.0 | 61,1 | 00451 | 1.889) 39| 2397 | 50.0% 0.007 | 133
20,0 1 114,7 162,61 0,0463 | 1,909 14°0 | 38°09 | 36,08 00374 | 1 484
12,0 | 43.81 |39.98| 0.0379 | 1,444
T=23315 K 14°0 | 49'52 | 4299 00397 | 1,418
160 | 552 | 45.21] 00413 | 1 427
0.1| 13.88 | 11,03 3,906 | 0,750 180 | 60.0 | 47.02| 0.0425 | 1,458
05| 14°08 | 11'32 07614 | 0.780] 20.0 | 66.6 | 48,831 0.0437 | 1,492
10| 14'32 | 11,85 03585 | 0802
2'0 | 15706 | 13°05| 0.1492 | 0’901 T=20315 K
30| 16.32 15,1 80;06 11259
5.0 | 3012 | 3934 0.0159 1 20000 o5 | 17 | 157780 11aio | 0.779
6.0 | 4875 | 44,49 0,0257 | 19801 70| 17'30 | 16.05| 05934 | 0'781
7.0 | 5.7 | 46,50 0.0301 | 1.8300 o'q| 1754 | 16783] 0.2856 | 0,798
SOl 0 G ooyl 1 TIY 30| 1si42 | 17:85 01841 | 0815
191 8. 7 0 taen | 400 | 19024 | 18,90 0,1319 | 0,852
0.01 6.3 130,31 0.0303 ) L.73% 50| 20.20 | 20.32 0.1015 | 0,889
120 | 75,5 | 526 | 0,039 | 1695 50| 559 | 207%| 00819 | 0,945
140 | 8117 |54:4 | 0l0409 | 1709 - -0 53301 5538 0001 00
16,0 | 87,9 | 56,0 0,04925| 1,723 g0\ %6'1; | 36'57 070500 | 1,008
18,0 941 |57:6| oloaso | zs0f §:9| 5.4 | 5057 0.0290 1 .08
12'0| 36°77 | 36.01] 0.0455 | 1,248
T=25315 K 140 | 41780 | 39720 00442 | 1,281
160 | 46°82 | 41.51] 0.0440 | 1.315
0.1 14,97 12,53 4.690 (0,759 | 1870 | 51'8 | 43,56 0.0445 | 1.346
0'5| 1515 | 12'829 0.9092 |0'7717] 200 | 56.7 | 45.44 00452 | 1.375
170 15'36 | 13724 04372 0785
9°0| 15'05 | 14°20| 0.1976 0833 T=313,15 K
30| 1687|1563 0.1153 [0916
40| 1830|1780 0.1221 [1.079 | 0,1 18,07 | 16,97 6,92 [ 0,770
50| 2110 | 2154 0°0430 {1°401 | 05| 1819 | 17,12 1.363 | 0.779
60| 27.00| 27°91] 0.0202 |1.838 | 1.0| 18.37 | 17,47 0.6739 | 0,783
70| 34721 | 33'44 0.0%61 1,992 ] 20| 1874 | 18,25 0.3299 | 0,791
80| 40768 |38°77 0.0285 |1.850 3.0 19,97 | 19002 0.2143 | 0.807
9°0| 4618 | 41'59] 00312 {1,743 | 40| 19.90 | 19°90| 0.1568 | 0’ &28
1000 | 51°0 | 43°02] 070333 17695 | 5.0| 20.75 | 21.00] 0.1230 | 0854
12'0 | 56°9 | 45'70| 0'0366 |1.587 | 6.0 | 21.80 | 22°41| 0.1015 | 0.879
12°0| 62'8 | 47°91] 070390 |1'561 | 7.0| 232" | 2403 0.0866 | 0.915
160 | 687 | 49,93 0.0409 |1.567 | 8.0 | 24.80 | 25.68| 0.0750 | 0963
180 | 746 | 5176 | 00423 |1'595 | 9'0| 26.61 | 27.51| 0.0673 | 1.002
20| 80°5 | 531 | 00436 17630 ] 10,0 | 28777 | 29°42] 0.0617 | 1,047
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ITpodorxncenue taba. 57

cooooocoococoococooo U~

SN ANV ENIUNLWND—~=OO

1D b bt et ek ek

coococooococcoococooo i~

SHRRODORENNN AW =SS

B b b b b

n-108 A-10% a-108 Pr 14 n-10° A-10% a-10¢ Pr
32,99 | 33,33 0.0472 | 1,156 5,0 | 22,72 | 24,32 0,1840 | 0,816
3721 | 36:30] 0.0467 | 1,272 6.0 | 23.30 | 2512 0.1541 | 0.825
41714 | 38760| 070490 | 1.209] 7.0 | 24'05 | 26.00| 01333 | 0’837
45.66 | 40.74| 0.0481 | 1,247) 8.0 | 24,85 | 26194/ 0.1180 | 0,850
49'88 | 42,83 00481 | 1,278) 9l0| 25,72 | 27.91| 0’1062 | 0.863
10,0 | 26.70 | 2897 0.0972 | 0.877
T—333,15 K 12,0 | 29712 | 31,21 00845 | 0.914
190 | 3158 | 3341 0.070l | 094
0| 33,97 | 35,62 0.0706 | 0,971
19,021 18,001 7.705 | 078 1870 | 36139 | 3777 0,068 | 0,992
- S L 7801 2070 | 3881 | 39,84 00642 | I.011
19130 | 18.92] 0.7585 | 0,783
19,66 | 19,53 0.3719 | 0,794
20,12 | 20,24 0,2440 | 0.806 ' T=393,15 K
20,63 | 21.05| 01808 | 0,811
21094 | 22,08 001440 | 0,827
29121 | 2310 0.1196 | 0,851
: 101 0,196 1 0,851} g 4 | o175 | 29,83| 10,297 | 0,784
23,28 | 24,25 0,1023 | 0.877) ¢'5| 5183 | 23000 2.055 | 0,768
24,55 | 25,501 0,089 1 0.909 1| 21795 | 33,28 1,09 |0.737
25.841 26,90 0,0801 ) 0.935) o7 | 99795 | 23173 05098 | 0.795
27,37 | 28,561 00739 | 0.98) 3'g| 99763 | 24'31| 03394 | 0,801
30.79 | 31,83 0.0652 1 1007} 49 | 2305 | 24,91 0.2546 | 0.809
34,20 1 34,791 00597 1 1031} 50 | 9350 | 25,60/ 0.2046 | 0,814

37,62 | 37,171 0,0562 | 1,091
41,03 | 39,24] 0,0539 | 1,130
44,45 | 41,211 0,0526 | 1,163

T=353,15 K

24,00 | 26,33| 0,1717 | 0,820
24,59 | 27,09 0,1486 | 0,828
25,24 | 27,89 0,1315 | 0,837
25,95 | 28,75 0,1186 | 0,846
26,86 | 29,68 0,1086 | 0,859
28,93 | 31,65/ 0,0941 | 0,888
31,00 | 33,62| 0,0845| 0,914
33,07 | 35,57 0,0778 | 0,935
35,14 | 37,49 0,0730 | 0,954
37,21 | 39,41] 0,0697 0,970

19,98 | 19,93| 8,55 | 0,778
20'09 | 20°15| 1.704 | 0781
20'14 | 20.37| 0.8451 | 0782
20'54 | 20/90| 0.4162 | 0,795
B\ i
91°44 | 2232 0.2053 | 0.812 _
29°04 | 23,99 0.1645 | 0.820) T=41315 K
92'70 | 24°18| 0.1378 | 0.829
23'56 | 2518 0.1186 | 0,845
24'53 | 26.22| 0.1045 | 0.865
95°60 | 27.32| 0.0938 | 0,886
26°80 | 28'54] 0.0858 | 0,907
29'66 | 31,22 0.0750 | 0.950
3252 | 33.81| 0.0680 | 0,986
35°37 | 36.11| 0.0634 | 1.020)
38°22 | 38'33] 00604 | 1,048
41°08 | 10.45| 00584 | 1,072

T=37315 K

20,85 | 21,35 9,397 | 0,781
20,95 | 21,57| 1,876 | 0,783
21,15 | 21,84] 0,9343 | 0,78¢
21,33 | 22,30 0,4619 | 0,793
21,72 | 22.93| 0.3067 | 0,799
22,23 | 23,601 0,2297 | 0,809

ou.h._lvpfo_oo‘\)‘m
SO0 OOOOOOOOC

(D bt et ek et
[=Re] Z

22,63 | 24,30 11,220 | 0,787
22,72 | 24,50, 2,244 | 0,788
22,83 | 24,72[ 1,121 | 0,790
23,12 | 25.21| 0.5598 | 0,795
23,42 | 25,77 0,3735} 0,799
23,79 | 26,34] 0,2809 | 0,804
24,19 | 26,92{ 0,2256 | 0,810
24,62 | 27.52| 0,1891 | 0,816
95.16 | 28.18] 0.1636 | 0,823
25,79 28,91 10,1449 | 0,832
26,46 | 29,66| 0,1305 | 0,841
27,16 | 30,43| 0,1194 | 0,831
28,96 | 32,18 0,1066 | 0,875
30,76 | 33,81 0.0920 | 0.899
32,57 | 35.54] 0,0843 | 0,918
34,37 | 37,25 0,0788 | 0,934
36,17 | 38,951 0,0747 | 0,949
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ITpodorxenue Taba. 57

p n-108 A-103 a-10° Pr P n-10° A-103 a-10° Pr
T=433,15 K 6,0 | 26,04 | 29,95 0,2247 | 0,815
7.0 26,36 3(]),?9 0,195;) 0,818
80] 26,92 | 31,15 0.1725 | 0,824
0,1 | 23,52 | 25,83 12,204 | 0,789 9'0| 27.42 | 31.75] 01551 | 0 830
0,5| 23,63 25,9 2,432 | 0,794
: 10,0 | 28,00 | 32,45| 0,1420 | 0,835
1,0 23,72 96,13 1,217 {0,791 ;
‘ : 12,0 | 29,43 | 33,86 0,1224 | 0,854
2,0 | 23,93 | 26,55/ 0,6082 | 0,798 50| 30's
515 ' , ,87 | 35,24/ 0,1087 | 0,871
3,0 [ 24,22 27,05 0,4064 | 0,801
: 16,0 | 32,30 | 36,61| 0,0987 | 0,887
4,0 | 24,53 | 27,63 0,3065 | 0,803
50| 2495 | 9894 0'2470 | 0’807 18:0 | 33.74 [37.97 0,0913 | 0,901
6.0 25'33 | 28°87] 0.2079 | 0 811 20,0 | 35,17 [ 39,31 0,0857 | 0,914
g,g 365.59 gg,?l 0,1801 | 0,815
. ,36 | 30,16/ 0,1594 | 0,823 _
9.0 | 26.86 |30°84 0'1436 | 0828 T=47315 K
10,0 | 27,56 | 31,56| 0,1311 | 0.838
12,0 | 29,16 | 33,10/ 0,1133] 0,859 0,1 | 25,12 | 28,75/ 14,230 | 0,789
14,0 | 30,75 | 34,60 0,1007 | 0,880 0,5 | 25,23 | 28,90 2,848 | 0,792
16,0 [ 32,35 36,08 0,0016 | 0,898 1,0 | 2532 | 29,13 1,428 | 0 792
18,0 | 33,94 37,54 0,0850 | 0,915 2,0 | 25,53 | 29,54 0,7165 | 0.794
20,0 | 35,54 38,98 0,0800 | 0,930] 3.0 | 25,82 | 29,97| 0,4795 | 0,799
4,0 | 26,12 | 30,42{ 0,3614 | 0,803
T=453,15 K 5,0 | 26,44 | 30,89 0,2909 | 0.807
6,0 | 26,78 | 31,38 0,2445 | 0.811
0,11 24,3227,32] 13,215 | 0,788 7.0 | 27,14 | 31,89 0,2116 | 0,814
0,5 | 24,43 27,51] 2,647 |0.789] 8,0 27,52 | 32,42] 0,1872 | 0.818
1,01 24,53 | 27,63 1,322 | 0,793 9.0 | 27,96 | 32,96| 0,1683 | 0,824
2,07 24,74 | 28,02 0,6612 | 0.796] 10,0 | 28,46 | 33,53| 0,1536 | 0.829
3,0 | 25,01 | 28,45 0,4412 | 0.801) 12,0 | 29,75 | 34,76] 0,1318 | 0,847
4,0 | 25,32 28,93| 0,3326 | 0,805 14,0 [ 31,06 | 36,04 0,1169 | 0,853
5,01 25,66 | 29,43 0,2676 | 0,810) 16,0 | 32,38 | 37,38 0,1061 | 0,876
18,0 | 33,69 | 38,76| 0,0982 | 0.886
20,0 | 35,00 | 40,18 0,0923 | 0,894
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