IOCYAAPCTBEHHOE BIOJDKETHOE ITPOPECCHOHAJIPHOE
OBPA3OBATEJIPHOE YYPEXJIEHWE HOBOCUBHMPCKOU OBJIACTU
«HOBOCHUBHUPCKNHN PEUHOU KOJUIEX»

PACCMOTPEHO YTBEPXIAIO

Ha 3aceganuu 11K 3amecTtuTenb qupekropa mo YIIP
[TpoToxom Ne 1 / I'.®.PamazanoBa/

ot «30» aBrycra 2020 r. «30» aBrycra 2020 r.
[Ipencenarens LK

/N.B.Tuxonoa/

METOAUYECKHUE PEKOMEHJAAIINH 11O BBIITIOJTHEHUIO
BHEAYJAUTOPHBIX CAMOCTOATEJBHBIX PABOT

OII 07. Texuuyeckasi TePMOAMHAMHUKA U TeIIONEepeIava

no cnenuanbHocTd 26.02.05 Dkermnyartanus Cy0BbIX SJHEPreTHYeCKUX

YCTAHOBOK
Pa3padoryuk:
Paknna Mapus JImutpreBHa,
IpCrnogaBaTCjib MaTCMAaTHKH
I'bIIOY HCO
«HoBocubupckuii peuHou
KOJIJIE K>
( )
AOKYMEHT NOANMCAH
OJIEKTPOHHOW MoAanncero
CepTudukat: 46D2E1DF33795295782C208B24F9193B7328A5E9
Bnapeneuy;: YvkuHér Masen Meopruesny
[OevictBuTeneH: ¢ 24.03.2021 go 24.06.2022
. J

HoBocubupck, 20 T



HosicuuTeIbHAA 3aNIMCKA

Meroanueckue peKOMEHIAlMu pa3padO0TaHbl C IEJIbI0 OKa3aHUsl MOMOIIH
OOy4YaronIMMCsl MPU BBINOJTHEHUH BHEAYAUTOPHON CaMOCTOSITeNIbHOM paboThl. B
pEKOMEHJAIMAX TMPEACTABICHbl COJIep)KaHUE, BBEJCHUE, KPUTEPUHU OIECHKH,
PEKOMEHJlyeMO€ BpeMsl  BBIIOJIHEHHUS CaMOCTOATENbHBIX pPaboOT, TepeyeHb
PEKOMEHTyEMBIX y4eOHBIX U3JIaHUH, UHTEPHET-PECYPCOB, TEMBbI
COOOIIeHUIT/Ipe3eHTalUN U 33JaHHS TSI CAMOCTOSTEIHbHON pabOTHI.

MeTtoanueckue peKOMEHAAlWU TpeAHa3HaueHbl i1 OOyYaromMxcs T0
mporpaMMaM TOATOTOBKH  KBATM(HUIIMPOBAHHBIX pa0OuMX, CIyXKaIllUuX I10
cnenuanbHOCTH 26.02.05 DxcminyaTanus CyA0BbIX JHEPreTH4eCKUX YCTAHOBOK
(0a30BbIil ypOBEHb OATOTOBKH).

Jucuuminna «TexHuueckass TEpMOAMHAMUKA U TEIUJIONEpeaaday sBIISICTCS
YaCThIO TPOTPaMMBbI MOJATOTOBKH CIELUAIMCTOB CPEIHETO 3B€HA B COOTBETCTBUU C
®I'OC 1o cneuuanbHOCTH CPEOHEro MpPOQPecCHOHAIBLHOrO  00pa30BaHUS
TexHuyeckoro mnpoduns 26.02.05 OkcrutyaTanus CyJIOBBIX SHEPreTUYECKHUX
yCTaHOBOK (0a30Basi MOJATOTOBKA), BXOJSIIEH B COCTaB YKPYIMHEHHOW TPYTIIbI
cnenuanbHocTe 26.00.00 TexHuka U TEXHOJIOTHH KOPaOJIECTPOSHUS M BOJIHOTO
TpaHCIOpTa.

B pesynbrare ocCBOEHUs Yy4EOHOW ITUCHUIUIMHBI OOYy4YarOIIMKCS JOJHKEH

yMeThb!

- BBIIOJHATH  TEPMOJMHAMHUYECKHM  pacyeT  TEIUIOIHEPreTUYECKUX
YCTPOMCTB U JBUTATENEH;

B pesynbraTre n3yuyeHus y4eOHOW ITUCHUIUIMHBI OOYy4YaroIIMCsS JOJHKEH
3HATD!

-00IllMe 3aKOHbl CTaTUKM U JUHAMHMKHU >KMJIKOCTEH M Tra3oB, OCHOBHBIC
NOHATHUS TEOPUU TEIUIOOOMEHA, 3aKOHbI TEPMOJWHAMUKH, XapaKTEPUCTHKU
TOILJIUB.



Kpurepuu ouenku:

MPaBUILHOCTD U MOJTHOTA BHITIOJIHEHUS 3a1aHUS;

MPaBUIBLHOCTh YCTHBIX OTBETOB;

MOJIHOTA  PACKPBITHS  TEMbI  COOOIICHUS/TIPE3CHTAINHA,  HAYyYHOCTD,
HarJIsiAHOCTh, KyJIbTypa pPEUHu.

YcTHBI onipoc:

Ouenka «5» (0TJIMYHO): JaHbI [TOJHBIE U TIPABWIbHBIE OTBETHI Ha BOIIPOCHI.
Ouenka «4» (Xopomio): B OTBETaX Ha BOIPOCHI JIoMyIleHa 1 omubka wiu
JIaH HE TIOJIHBIN OTBET.

Ounenka «3» (ya0BJETBOPUTEIBLHO): B OTBETaX Ha BOIPOCHI JOMYIIEHO 2
OLIMOKY UITU JaH HE MOJIHBIA OTBET.

Ounenka «2» (HeyIOBJIETBOPHUTEJIbHO): B OTBETaX Ha BOMPOCHI JOMYIIEHO
3 u 6onee oMUOKH.

Coo01eHnne/mpe3eHranus

[TonHoTa packpsiTusa TeMbl 0-2 Oania

Hayunocts 0-1 6amn

HUcnons3oBanue Harnsagaoctu 0-1 6amn

Kynbrypa peun 0-1 6ann

MakcumyMm — 5 GaioB

Ouenka «5» (0TIM4HO): 5 0aI0B

Ouenka «4» (xopoio): 4-4,5 6annoB

Ouenka «3» (ya0oBJieTBOpPUTEIBLHO): 3-3,5 Oauia

Ouenka «2» (Hey10BJIEeTBOPUTEIbHO): MEHEe 3 OaIIOB.



PeKOMeHIlyEMOG BPE€MS BBIITOJTHCHHA CAMOCTOATEC/IbHBIX paﬁoT

HaumeHnoBanue Tembl Bpems
BBITTOJIHEHUS

Pa3nea 1. I'azoBbie cMecu. TemmoeMKoCTh
Tema 1.1 I'a30BBI€ 3aKOHBI, CMECH T'a30B 4
Pa3nen 2. 3aKoHBI TEPMOAMHAMHUKH
Tema 2.1 YpaBHeHHe IEPBOr0 3aKOHA TEPMOJIMHAMMKH 2
Tema 2.2 IlpuMeHeHMe EPBOT0 HAYAIA TEPMOAUHAMUKHI 4
K M30Ipoueccam
Tema 2.3 CymHOCTH BTOPOI0 HA4YaJ1a TEPMOJAMHAMUKH 6
Paznen 3. OCHOBBI TEOPHUH TEMJIO00OMEHA 6
Paszneu 4. Boasinbie napsl
Tema 4.1 O01mme cBOKCTBA JKUJIKOCTEN U ApOB 6
Pazgen S .O0mue 3aKOHbI CTATUKYA U ITMHAMUKH
JKHIKOCTEH U ra3oB
Tewma 5.1. O6mue cBeieHust 0 KUAKOCTIX U ra3zax u Tema 6
5.2.0OCHOBBI TUAPOCTATUKH 2
Tema 5.3. OCHOBHBIE 3aKOHBI IBUKEHUS )KUJIKOCTH 4
Pa3nen 6 . TominBo M ero 3KCIJIyaTauMOHHbIE CBOHMCTBA
Tema 6.1. O01IME CBEIEHUS O )KUIKOM TOILIUBE 4




Ilepeyenb pekoMeHayeMbIX Y4eOHbIX H3aaHuil, UHTEepHEeT-pecypcoB

OCHOBHBIC HCTOYHHMKH:

1. OscsunaukoB M. K., Opnosa E. I'., KocteuteB M.U. Tennorexuuka: TexHuueckas
TepMOJIMHAMHKKAa U Teruionepenaya: yueonuk. CI16.: Hectop-ucropus, 2013. — 296
C.

2. «2nexkrponHo-6nbmmoreynas cuctema ZNANIUM.COM» [DnexkTpoHHBIH
pecypc]. — Pexxum moctyma: http://www.znanium.com/

3. ObC «JIAHby [DnextponnsIii pecypc].— Pexxum mocryma:
http://www.library.fa.ru/resource.asp?id=574

JlonoJIHUTE IbHbIEe HCTOYHHKH:
1. Epodees B. JI., Ceménos I1. ., [Ipsxun A. C. Temnorexunuka. Tom 1:
TepmoauHaMuKa U TeOpUs TEIUIOOOMEHa: YUeOHUK [ OakanaBpuaTa v
maructparypsl / [log pea. B.JI. Epodeera, A.C. Ilpsxuna. — M.: FOpaiit, 2016. — 488
C.

HNuTepHer-pecypcesl

I.BJIGKTPOHHBIC PECYPChBL (<T€Op€TI/I‘l€CKI/I€ OCHOBBI TCINIOTCXHUKHN, (bopMa
nocryma: http://03-ts.ru



http://www.znanium.com/
http://www.library.fa.ru/resource.asp?id=574

Tembl co001IeHUI/TIPe3eHTANM I
Temnepatypusbie mkansl @apenreiita, Peomiopa, Lenbcus, KenpBuHa.
[loHATHE CMECH UICaTbHBIX Ta30B.
HeB03MOXHOCTB CO3/1aHNs] BEYHOT'O JIBUTaTEIIs IIEPBOTO POJA.
HeB03MOXHOCTB CO3/1aHMs ABUTATENSA C OHUM TEIIOBBIM PE3EPBYapPOM.
[IyTn yBenuyeHus TepMoO K.1.J. psMoro nukia KapHo.
DHTponus U paboTOCIIOCOOHOCTh U30IUPOBAHHON CUCTEMBI.
OO01mume MoHATHS 0 KOMITpeccopax 00bEMHOTO i KHHETUIECKOTO CKATHS.
[Tyt yBenmmuenust Tepmo K.m. 1. nukia J[BC co cMemaHHbIM MOABOIOM
TEIUTOTHI.
OmnpenencHue cocTosHUA mapa 1o h — S auarpammam u 1o TadJIMIaM.
HpoccenupoBanue.
[1yTy mOBBIIEHNS] SKOHOMUYHOCTH IIMKJIa PeHknHa.
TeriooTaaya npyu KAINEHUH )KUIKOCTH.
Omnpenenenue cpeHEro nepenaaa TeMneparyp B TeI000MEHHUKE MTPU
PSAMOTOKE U POTUBOTOKE.



3anaHus I CAMOCTOSITEIbHOM PadoThI
Pa3nea 1. I'azoBbie cMecu. TemmoeMKocTh
Tema 1.1 I'a30Bbl€ 3aKOHbI, CMECH I'a30B
[ToAroTOBUTH YCTHBIE OTBETHI HA BOIPOCHI.
— Mexnaynapoanas cuctema equnuil (CH) u ee OCHOBHBIE €MHUIIBI.
— 3akoH boiins - Mapuotra u I'eit — JIroccaka, Hlapinst — onpenenenue u
ypaBHEHHE.
— 3akoH ABorajpo, onpeaeieHue U BBIBOJ] U3 3TOTO 3aKOHA.
— VYpaBuenue Kiaitnepona - MenjeneeBa 151 IPOU3BOIBLHOIO KOJINYECTBA
rasa.
— Yro Takoe razoBas cMech?
— Pemuts mpumep 2-3.
' NMpumep 2-3. Kaxylo Maccy rpysoB MOMET MOZHATL BO3AYIIHbIH IMap
o6bemoM 1000 2 npn remneparype 300° K u papnennu 1 Gap, ecidt oH-

3anoaHeH BOAOPOAOM.
Macca Bosayxa, koTOpyio BEITECHSIET BOSAYMHE wIap,
pV 1-10°. 1000

RT  287.300 = 1163 xe.

Macca Bogopona, 3anoJHAOWEASA BO3AYITHEH map-,
oV 11051000

M, = = =81 Ke. g
27 RT 4194.300

Toxsemnas cina BO3AYIIHOIO Wapa
1163 — 81 = 1082 xe.

Temm10éMKOCTH ra30B

[ToAroTOBUTH YCTHBIE OTBETHI HA BOIPOCHI.

— JlaTb onpeneneHue yaeabHOW TEMIOEMKOCTH.

— OmnpeneneHue MaccoBo, 00LEMHON U MOJIBHOM TEMJIOEMKOCTH.

— B kakux eIuHUIIaxX U3MEPSIOTCS TeIIOEMKOCTH?

— JlaTb onpenesneHue CpeTHEN TEINIOEMKOCTH.

— YT0 Takoe TEMI0eMKOCTh IIPU MOCTOSTHHOM 00BhEME U TEMJIOEMKOCTh MPH

MMOCTOSIHHOM JaBJIICHUH?
— Penmts npumep 6-1. )
Mpumep 6-1. Boanyx, HMelOWmHH HayaJbHee DapameTps p, = 10 6ap;

V=104 #%nt = 127° C, Harperaercs npM NOCTOSIHHOM 00LeMe [0 TeM-
nepatyprl 327° C. Onpenenuts Maccy BO3AyXa, KOHEUHOE NaBJEHHE W KO-

JIMYECTBO NCABOAWMOH TEMAOTHI. - ‘
Macca Bo3nyxa onpeneisiercs u3 ypapsenns Kuaneilpona

g 109,
m=_p_V_= 10.105.0,4 —35 xe.
RT 287,04. 400

KoHegHoe pasneune

10 . 600
Pa= D TQ/T1= 200

* = 15 Gap.

-

‘M3 Tabaun onpejensieM cpefHue MaccoBbie TEMJIOEMKOCTH BO3IyXa:

Cosn {D’ = 0,744 o} (xz-2pad) u Com ;’= 0,721 gduc/{x2-2pad).



. KoauyecTBO NOAReIEHHOM TEMTOTHI

‘ sz(cl;m‘ :: tz“'—CUm‘: tl) =-"3,5'150,'6=527 Kea.}fc-‘ -

Pasnen 2. 3akoHbI TEPMOAUHAMMKH

Tema 2.1 YpaBHeHMe IEPBOro 3aKOHA TEPMOAHUHAMHUKHU

HOI[FOTOBI/ITI) YCTHBIC OTBCTBI Ha BOIIPOCHI.

Uto moHuMaeTcs Moj BHYTPEHHEH sHEpruei uaeaibHOro M peajbHOTO
ra3zoB?

Yrto n3o0paxkaeT mioniaab moja KpUBO# mpoiiecca Ha PV - quarpamme?
MOo>kHO 1 Ha MPAKTUKE OCYIIECTBUTH 00paTUMBII Ipouecc?
dopMyIMpoBKa EPBOTO 3aKOHA TEPMOJUHAMUKHU.

Yro Takoe 3HTaNIbINA?

Pemute nmpumep 5-1.

Mpumep 8-1. OmpegeanTb 4acoBOH pacXof TOILAKHBA, heoOXOIHMOrO
1ns paboTel mapoBod TypOGUHL! MOmHOCTLIO 500 xam, ecam TemnoTEOp-
HocTs TorviHBa 30000 k0xe/ke, K. 0. A. ycTaHoBKH 20%.

500.60.60
=M=300 K.
30 000.0,2

Tema 2.2 [IpruMeHeHNe EPBOro HAYAJIAa TEPMOAUHAMUKH K H30IPoLeccaM

HOI[FOTOBI/ITB YCTHBIC OTBETHI Ha BOITPOCHI.

JlaTh onpeienieHnss OCHOBHBIM TEPMOJINHAMUYECKUM MPOIIECCAM.

Kak rpaduueckn nzobpaxarorcs Ha PV — IuarpaMme u30xopa, nzodapa,
u3zorepma u aauadara’?

Hanucath ypaBHEHHSI OCHOBHBIX ITPOIIECCOB?

Kaxkoli mporiecc Ha3bIBa€TCA MOJUTPOITHBIM?

Hamucare ypaBHEHWE TMOJIUTPONBI M YyKa3aTh, B KaKuxX Tpenenax
U3MEHSETCS TOKa3aTelb MOJIUTPOIIBI.



— Pemuts npumep 7-3.

Npumep 7-3. 12 k2 Boaayxa npu aGcoalOTHOM AaBaeHHu B 6 ap n Tem-
neparype 300° K paciunpsicoTc MpH NOCTOSIHHON TeMmepatype, TIPH. 3TOM
. 06vem yseanuusaerca B 4 pasa, OnpefennTs HAYANBHEIE N KOHeYHble Ta-
- pameTpel BO3JlyXa, KOAMYECTRO NOABeASHHOH TemAOTEl H pPaGoTy paciin-
penus. -

Hadanbeslfl 00bemM BO3AYXA OnpengisieM H3 YPABHEHHS COCTOSIHHS:

mRTy _ 12-287,04-300

V, = - =1,725 w8,
. ” 6.10°
Keneunniit o6wem _ ) ,
Ve = 1,725.4 = 6,9 »*. -
KoHeunoe gaBneHHe paBHO
py=2lL SV 5 g,

Vs 6,9
Pa6oTa pacmupenns
L=pV, In V,/V, = 2,303.6.10%.1,725 1g 6;9/1,725 =
" =1450000 dxc. = 1450 xdac.

KoawnuecTBo nojseseHHOH TennoTsl paBHO paboTe pacivpeHus:
‘ Q=L=1450 xdx.

Tema 2.3 CyniHoCTh BTOPOIr0 Ha4aJ1a TEPMOJANHAMUKHA

HOI[FOTOBI/ITL YCTHBIC OTBCTHI Ha BOIIPOCHI.

— MOXHO 51 UCIOJB30BaTh BHYTPEHHIOKD JHEPIUI0 MOPEH, OKEAHOB,

BO3/yXa ISl HEMPEPHIBHOTO MOJTYUYEHUSI MOJIE3HOM padOThI?

— MoxHO 1M B KPYroBOM MpOLECCE NPEBPATUTH BCIO MMOABEACHHYIO

TEIUIOTY B paboTy?
— OcHoBHBIC (HOPMYIUPOBKHA BTOPOTO 3aKOHA TEPMOIMHAMHUKH.

— Kakue TpeOyroTcs ycnoBusi OJisi CO3/JaHUsI HEMPEPHIBHOTO MpoIlecca

IpeBpalleHUs] TEIUIOTHI B padboTy?
— UYro Ha3pIBaeTCA KPYrOBBIM MPOILIECCOM, UITH IIUKIOM?

— Pemuts mpumep 8-3.

Mprmep 8-3. Kakoe K0/IHYeCTBO TenmoThl HEoOXOMIMO 3aTPaTHTh, UTO-
6! B NOJMTPONHOM npouecce Harperh 5 e Bo3ayxa or T, = 300° K npu
naBaeHun p, = 4 6ap no temneparypbl 1000° K npu pesnenun 10 6ap.
TenJoeMKocTsb Bo3nyXxa ¢, = | .0/ (xk2-2pad).

Jas pelieHna 3anaui BOCNoJgL3yeMca ypaeHenkem (8-29)

Q= mTcn (SZ - Sl)‘
CPEAHEHHTe['paJIbHaﬂ TeMnepaTtypa npu JaHnbIX YCA0BHAX -

T,—T 1000— 300
T. = 2 LIRS - 582 OK.
T InTyT, 2.3 g 1000/300 .

Mamenenue sirponny Ha 1 xe Bo3fyxa cocrasaner
S — 8 = ¢p In To/T — Rln pofpy = 1,0.2,3-0,524 — 0,287 X
x 2,3-0,4 = 0,941 xdmc/(kz-epad).
Torna i
Q = mT, (5, — 8) = 5-582-0,941 = 2738 xdx.



Muka KapHo TenuioBoro asurarenst

[IoaroTOBUTH YCTHBIE OTBETHI HA BOMPOCHI.
— Kakue ObIBarOT UKJIIBI?
— Yro Ha3pIBaeTCA TEPMUUECCKUM K.I1.11.7

- HpI/I KaKHuX YCJIOBHAX TepMI/I‘IGCKI/Iﬁ K.II.J. OUKJIAa MOXKCT OBITH PaBCH

eNHULIE?
— Omnucats oopatumsiid nukia KapHo.
— OOpatnsiii nukn Kapso.

— Pemmts npumep 8-4.

Mpumep 8-4. OmpenejuTh CpeHenNTErpasNbHylo H cpegHeapudmerTy-
YECKYIO TEMIEPATY Pbl ra3a B NOJUTPOITHOM NPOLECCe, €C/IH HayalbHas TeM-
nepatypa 7; = 800° K, a xoneunan T, = 2000° K.

Cpenneapumvernueckan Temneparypa

80042 000 o 1.’
Topap= —Y = 1400° K;
CPEHHEHHTEI‘DB.H])HBH 'remnepé'ry-pa
Ty—eT 2000— 800
Topy =l = = 1315 °K.
T In Ty, 2,8 1g 2000/800 K
JHTpONMSA

[1oaroTOBHUTH YCTHBIE OTBETHI HA BOIIPOCHI.
— Kakas ¢pyHKuus Ha3bIBa€TCS SHTPONUEN?

- OHpeI[eJ'II/ITB IMPpUPAICHUC SHTPOIIMU UACAJIbHOI'O I'a3a B 3aBUCHUMOCTH OT

OCHOBHBIX MAPaMETPOB COCTOSIHUS.
— UYrto n3o0paxkaeT momap Mo KpUBoi mporecca Ha TS - quarpamme?

— Pemmrts npumep 6-4.
INpumep 6-4. Onpepenuts usMmeHeHue sutponux 1 ke O, B npouecce
pacwnpennst, Haganousie napamerpst O, : ¢, = 300°C. p, = 3,0 Mu/a®
(p1 = 30 Gap), Koneunwe: ¢, = 400°.C, p, = 0,4 Mu/n® (p, = 4 Oap).
Pacuer npouspects ans ABYX Cyvaes:
1) npu nocToHHOK TEAJOEMKOCTH; 2) ApH MePEMEHHOI TEMI0eMKOCTH.
1. HM3veneHue 3HTPONHA HPH HOCTOSAHHON TEMJIOEMKOCTH: 1w

Sy—3$ =¢cpln -—T—————R In py/py=10,945-2,303 1g 313/573 —
-——0 2598.2 303]g 4/30 = — 0,57 + 0,523 = — 0,047 ®dac/(xz epad),

rue
Ep==—1 R= W - 0,2598 = 0,945 xduic/(ke-2pad)..
2. Msmenenue BHTPOHHH no tadai. X!H MPUICKEHHS (ADH NepeMeslnoi
TEMNOEMKOCTH): ~

S35 = SO — gTabn R In py/p;, = 0,1252 — 0,6958 + 0,523 =
= —{},0476 xduc/(ke-2zpad).

©opMyna oA ONpelejeHHs M3MEHEHWA 3HTPOMH NPH nNepeMeHHo
TEIJIOEMKOCTH 1aeT GoNee TouHbIe Pe3yJbTaThl.

Tepmoannamudeckue nukJIbl JIBC 1 razoBbixX TypONH

HOI[FOTOBI/ITL YCTHBIC OTBCThI Ha BOIIPOCHI.
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Ha kakue rpynmel JenaTcss NOPIIHEBBIE JBHUIaTelId BHYTPEHHETO
cropanus (J1.B.c.)?

JlaTp onMcaHWe HIEaNbHBIX IUKJIOB J.B.C. C IOJABOAOM TEIUIOTHl IIPH
p=const, v=const, BeiBeCTH (HOPMYJIbl TEPMHUUECKUX K.I.JA. U AaTh aHAJIHU3
K.IL.JI. IUKJIOB.

JlaTp onMcaHue HACAIBHOIO LHMKJIA J.B.C. CO CMEIICHHBIM IIOJABOJAOM
TEIUIOThI, BBIBECTH (OPMYJTy TEPMUYECKOTO K.II.JI. U AATh aHAIU3 K.ILJ.
LUKJIA.

Ha xkakue rpynnel AeATCS PEAKTUBHBIE JBUTAaTelIM W YEM OHHU
OTIIMYAKOTCS APYT OT Apyra?

YeMm BBI3BAHO CO3/AHHE ra30BbIX TYPOHH U PEAKTUBHBIX JABUTATEICH?
[TonoxuTenbHbIE CTOPOHBI FA30BbIX TYPOUH U PEAKTUBHBIX JABUTATENCH?

Pemutes mpumep 17-1.
IMpumep 17-1. J1na uaea bHOTO KK/ [OPIIHEBOTO JBHIaTels C NOABo-
JOM TerUIOTH NpH v == const onpenesnTs napaMeTpbl BCEX OCHOBHEIX TOUEK,
nonesnyo paboTy, XKOMHYeCcTBO NOABEICHHOH H OTBCLGHHOH TCIVIOTHI, TEp-
MHYeCKHI K. 1. J. uHKJIa KapHo 1o yCJIOBHAM 32a9H, TEPMHYECKHH K. 1. JI.
LHKJa, CpenHee HHIHKATOpHOE JaBJeHHe (cM. pMC. 17-2), ecau naHpt
pi = 1 6ap, T = 320° K, crenmens cxkatha & =.4,0, creneHs nopblueHus

11



zapieHHs h-= 4,0. Pafouee Teso — BO3AYX C ra3oBoit NOCTORAHHOK R =
= 287 Ooic/(xe-epad), nokasareaw agnabatsl k = 1,4, TenjaoeMKocTs pa-
Gouero Tesia NPHHATL. NocToAHHOH. Pacuer segem Ha | e paGouero Tena.
ﬂapaMeTpm TOURH [:

p.=1 6ap, T; = 320° K;
v, = RT/p, = 287-320/10° = 0,92 wx’/xe.
Mapamerper Touww 2: l
T gy =ule = 0,92/4,0 = 0,23 #¥kz;
po/pr = (o)t = ek p, = pet = 1.444 = 7,38 Gap; -
Ty = pyvy/R = 7,38-0,23.10%/287 = 552° K.
Hap'aMéprI TOUKH 3
g = v, = 0,23 M¥xz; pPas = pah = 7,38-4 = 29,6 Gap;
i Ty = Toh = 592.4 = 2368° K.
Tlapamerptl Toukn 4 )
N v, =1v, = 0,92 x¥xe
L TUTs = (alv ) = (wolv)) = Igh- -1
T, = Tjleh-1 = 2368/4%4 == 1340° K;
P, = RT /u, = 287-1340/0,92.10% = 4 17 6ap
Patora paCLLIH])EHHﬁ paBHa
» I, = [1/(k — D] (psvs — pavy) = (10°/0,4) (29, 6 0,23 — 4,17%
X 0,92) = 742000 Omc/xz = 742 xdac/xe.
PaGora cxaTust ' v
Iy = Wik — D] (pw, — pwd) = (10°%0,4)(1-0,92 — 7,38.0,23) =
== — 195000 Ooc/xe = —195 xdm/ke. |
Tlonesnas pa60'ra CTIpefeAuTCS TaK: A 4
=10 + 13 = T42 — 195 = 547 xOwc/xe.
Konnuecrso noipencHHOR TeNA0TH
g = ¢y (T — T3)=20,78/28,85 (2368 — 592) — 1280 xdawle.
KoHuecTBO OTEELeHHO TeTIOTbL '
g2 = o (Ty — Ty) = 20,78/28,85 (1340 — 320) = 737 wdon/sce.
TonesHo HCNOAL3OBAHHAA TETVIOTA PABHA L ;
g == 1280 — 737 = 543 Kdac/ke. -
TepMmuueckuil K. n. 4. UMKAA paBeH
1, = ¢/gu = 543/1280 = 0,425,

~

Ilposepxa k. n. x, nukaa - :
Me = 1 — 1/er~1 = | — 1/4%4 = 0,426,
TepMH_qecxnifl K, 1. A. nuxaa KapHo, no naHamm 3anauu,
Me = 1 — T4/Ty = 1 — 320/2368 = 0,865,
Cpentee HHJ],HKaT-OpHOE‘, ﬂaBjneHHe'paBHO

pir = 1 /(e — v,) = 547000/(0,92 — 0,23)-10° = 7,9 6ap.



Pa3znes 3. OCHOBBI TeOpHUH TEII000MEHA

N3yunuth TEOpEeTHUECKU MaTepuanl Mo y4eOHHUKY, HOATOTOBUTH KOHCIIEKT
«Tennonepenaya yepes MIOCKYIO U HHIMHAPUYECKYIO CTCHKU
[ToArOTOBUTH YCTHBIE OTBETHI HA BOIIPOCHL.

— Hanucats OCHOBHBIE CiTy4au TEILNIOOOMEHA.

— Omnucarb NoApoOHO BCE BUJIBI TEIII00OMEHA.

— Yro Ha3BIBaeTCd KOHBEKTUBHEIM TEINIOOOMEHOM?

— KakoBa npupoja JIy4ucToil 3HEPTUH U Mepeiada TeIIOThl U3 Ty4YeHHEM ?
— Yt0 Ha3BIBAeTCs CJIOKHBIM TEIIJIOOOMEHOM?

— Yro Ha3bIBaETCs TEINIOOOMEHHBIM arapaTom?

— Ha kakue rpynmsl 1easTcs TeI000MEHHbIE anmaparthl?

— Ilo kakuM cxemaM OCYIIECTBIISECTCS ABUKECHUE KUIKOCTEH?

— (OcHOBHOE ypaBHEHHE TEIUIONEPEIaun U TeIJIOBOTO OajlaHca.

— Pemmwrts npumep 30-1.

Tlpumep 30-1: B npoThBOTOMHOM BOAAHOM TenJooOMEHHHKe THMA
TPy6a B TpyGe Onpele/iHTb MOBEPXHOCTL HArpeBa, ecu rpeiolias Bola
nocTynaet ¢ temneparypoil ¢/ = 97° C u ee pacxox pasen m, = 1 kelcex.
Ipetowan Boga ABHMETCA mo BHyTperHelt cTafbHoll Tpybe Mamefrpamn
dy/d, = 40/37 mm. KospdHIHEHT TENNOMPOBOLHOCTH CTanbHOR TPYObI
A =50 am/(m - epad).

Harpeaaemaﬂ KULKOCTD BBHXKETCA TI0 KOABUEBOMY KaHaly MeXLy
Tpybamit ¥ HArpeBaeTcsl oT TeMnepatyphl t,=17°C o t"=47°C.

- BHYTpeHHHE JHameTp BHewned TpyOb 54 ma. Pacxon HarpeBaemeli AH]I-
KocTH m, = 1,14 Ka2/cek.
IMotepsiMH OT TenJo0OMEHHHKA B OKPYXAIOIMYK Ccpely npeHe6pet:b
KonnuectBo nepenaBaemcii TemdaoTel paBHO

Q= macps (£ — 1) = 1,14 - 4190 (47—17) = 140 000 em.

TemnepaTypa rpefomeit Bofm Yy BbIXoLa H3 annapara- COCTaBJsieT

£ty g7 OO e,
mypy 4190 -
dusuyeckue CBONACTBA TeIVICHOCHTEAA — BOIpl MpPH CpeﬂHEH TEMHE'
parype, paBHDH -
97
f = _ T8 g,

clefyoulie: TJAGTHOCTE p, = 972 x2/m®, KnHemaTHdeckas BA3KOCTb
v, = 0,365 - 10°% wPlcex;  KosppMitHeHT  TeMAORPOBONHOCTH A =
= 0,674 em/(# * epad); Koatp(;munem TeMNEPATy PONPOBOJHOCTH &, =
= 1,66 - 10-7 M¥cex; KpuTepHii ﬂpammrm Pr, = 2,2,

®uanueckue CBOACTBA HarpeBaeMoft BONLI TPH CpeRHelt Temmepatype,

paBHOR .
17
t;_’z_tiz_miﬂ.:a?c,
2
_ciefyropiue: MIOTHOCTD P, = 995 x2/m®, = KHHemaTHuecKas  BA3-

KocTb vy = 0,776 - 10-% aPcex;  KosdupHIHEHT  TennonPOBOIHOCTH
A = 0,62 em/(n - 2pad); KOMPOHUHEHT TEMNEPATYPONPOBOAHOCTH @ =
= 1,495 - 107 M¥cex; wpurepnit ﬂpaHm‘Jlﬂ Pr, = 5 2 .

CKOpOCTH JBHMEHHA pAaBHbL . w
Ipeiowie BOAB!
| y im | -
wy = L = 0,96 m/cex;

pyndd | -972.3,14-0,037%
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Harpeeaewoll BOMEI
4, - 4.1,14
pgn{D?—d}) 995-3,14 (0,542 — 0,042)

= 1,03 m/cex.

. Uucne Pefinoibaca aasa rpeiouedl Bolbi COCTaBJsET

. . 108
v, 0,365

Kosd:pnuuent TennooTaaun onpelenseM W3 ypaBHEHHH (27-8):
Nu = 0,021 Re?8 Pr0.43 (Pr,,/Pr,.)°-2° g, {/d > 50, nostomy &, = L.
Temneparypy CTeHKH npHHHMaeM paBHOH
tm—05 (¢ + t,) = 0,5 (80 + 32) = 56°C.
ﬂpu 81O Temnepa'rype no taba. X1 npunomenns Pregy; = 3,2, Torlla 7
Nu = 0,021 . 97300°.8.. 2,20,43 (2,2/3,2)0.25 = 262,

a Koaq)qyuuugnr TeNA0OTRAYH &y OT rpeioliell BoIbl K CTeHKe TpyObi papeH
Ay _ 262:0,674 oo . 20ad
Z ————0 - =477 3mj(m -zpad).
Uucao Peﬁﬂo.nbzxca Al HarpeBaeMOfi BOmAI
_ wydy 1,03.0,014.10°
Rey= ve 0776
rne dm-D—-—d =54 — 40 = 14 mm.
Npustinvaem, 4T0 fgqq = fogy, NO3TOMY Proq, = 3,2, TOraza
Nu = 0,021 Re, 8 Pridd (Pry/Pr,)0:2° = 0,021 - 18600°¢ X
><5 20.4% (5,213 ,2)0:28 = 121,

GI—N Hy

F—1 I 8600, )

OTKYZa Koa(p(puuuem 'rennocrrnaqn ag OT CTeHKH prﬁbt K- Harpesaemoﬁ
Buje paBeH ‘ :

Ay - 121-0,62 9
Uy = Nu2 i -———0 o —5360 em/(u »2pad)..

Koaddrmnent Tensonepesaun Al annapara .
_ 1 _ 1 : -
" dz‘ 1 1 2.3 . 40 1 .

— s i ' g = e e
' qldm,_!_ 2A "V ot 4770-0, 7" 250 '€ 37 T5360.0,04

. = 86,3 am/uﬁ epaa) -
Cpeansis Jorapudmiueckas PA3HOCTb TeMRepatyp COCTaBASIET
A’cp=(f1—h)—([ -l'z)/ (97 —47) — (63--17) —48 40

- y 97— 47
23[g t 23lg—r
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TloTrocTs Temososo notoka na 1 u TpyGu pasna
g, = kAL, = 86,3 - 48,4 = 4170 em/n.

Hiauna 1py6m Ten10o0MeHHNKA

4 NOBEepPXHCCTH HArpesa ‘ )
F = qnd, = 3,14 . 0,037 - 33,6 = 3,9 »*

Ecau npuMeHuTb B annapare NBHXXeHHe XUAKOCTEH MO NPAMOTOKY,

TO Cpeansifl JorapHpMHUeCKan PasHOCTb TeMrepaTyp pasHa
At _ (97—17)—(632-47) _ ag 7o,
ep 231 v
By a7

NOTHOCTE TEMAOBOIO NOTOKA
g, = 86,3 + 39,7 = 3440 em/m;
LIHHA TPyOel TErooOMEHHHKa

; — 40000
3440

a NOBEPXHOCTb HarpeBa APH MPSMOTOKe
F=314.0,037 . 40,7 = 4,73 #,

= 40,7 u,
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Pa3znea 4. Boasinbie mapsbl

Tema 4.1 O01mme cBoiicTBA KUIAKOCTEH M IAPOB

HOI[FOTOBI/ITI) YCTHBIC OTBCTBI Ha BOIIPOCHI.

UTto Ha3bIBaeTCs KUMIEHUEM, TapO0Opa30BaHUEM U UCTIApEHUEM?

Kakoii mporiecc Ha3bIBaeTCs cyoauManuen u aecyommmanueii?

Kakoii map Ha3bpIBaeTCs BIAKHBIM, CyXHUM HACBIIICHHBIM TIEPErpeThiM?
Kakue Touku pacmornararoTcsi Ha MOTPAHUYHBIX KPUBBIX KHUAKOCTH H
napa?

YTO OTHOCUTBCS K ITapaMeTpaM KPUTUYECKOU TOUKA?

Kakmne MeTonpl MPUMEHSIOTCS ISl MCCIEIOBAaHUN TEPMOINHAMUYIECKIX
MPOIIECCOB BOJSHOIO mapa?

[To xakuM ypaBHEHHUSM OIpPENEISAIOT B H30XOPHOM  IIpoliecce
NOJIBEICHHYIO TEIUIOTY, W3MEHEHHE BHYTPEHHEH »SHEpruu, padoThl,
CTEIEHb CYXOCTH?

[To xkakuM ypaBHEHHUSIM OMpPENEISIIOT M3MEHEHHE BHYTPEHHEH DHEPIHH,
BHEIIHIOIO paloTy, MOABENCHHYIO TEIUIOTYy W CTENEeHb CYXOCTH B
n300apHOM Iporecce?

Kak ompenensioT W3MEHEHHWE BHYTPEHHEH OHEpPruH, TIOABEACHHYIO
TEIJIOTY ¥ BHEUTHIOI pabOTy B M30TEPMUYECKOM Tpoiiecce?

Kak omnpenensitoT BHEUIHIOO TEIIOTY, U3MEHEHHs BHYTPEHHEW dHEpruu
Y BHEIIIHEH paboThI B ajuabaTHOM Mpoiiecce?

Pemmwte mpumep 11-1. _ _
NMpumep 11-1. OnpeneauTs MapaMeTphl BJAMNKHOLO HaChLIIEHHOro_ BONA-
toro napa npy gaenaennn 20 6ap v crenenu cyxoctn x = 0,9.
[To TaGnunam BORZAHOIO mapa HAM is-gHarpamme HaXO4uM TlapaMerTphl
Kuname# BoAH H CYXOTO HachleHHoro mapa npu 20 Sap:
£, = 212,37° C; r = 1890,7 kdnc/xe; v' = 0,0011768 uP/xe;
o' = 0,09961 m¥re; i' — 908,6 ndwc/we; i = 2799,2 xowc/ke:
§ = 2,4471 kdwl(xe-2pad); s" = 6,3411 e/ (k" 2pad).
[To »1uM JaHHbIM onpeae/ifeM NapaMeTphl BJAXKHOMG Hapa:
vy = 0 (1 — x) + v'x = 0,0011768.0,1 + 0,09961.0,9 =
= 0,08977 m®/xe;
i. =i + rx = 908,6 + 1890,7-0,9 = 2610,2 xox/re;
px = o = 1/0,08977 = 11,16 xa/m®;
sy = § + rx/T, = 2,4471 + (1890,7-0,9)/485,52 =
== 5,949 xkdor/ (ke 2pad).
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— Pemuts npumep 12-3.

Apumep 12-3. Onperenurs KOJIHYECTBO TENJOTHI, COOGLaeMoe napy,
H3MeHellie BHYTPeHHeH 3Hepruu W paloTy pacIlHpeHHs, €C/M N[ap C TeM-
neparypofi ! = 300° C pacliMpsercs 10 W30TEpMe OT J3BJEHHA p; =
= 10 6ap no p, = 1 ap. .

KoayuecTro nogBoaHmMoi TENAOTE OTIPEfeNAeM HiK 110 {s-auarpamme,
HAM ¢ IOMOLLBIO TAGJIHI;

g =T (s, — &) = 573 (8,26 — 7,02) = 704 xdac/xe.

H3meHeHue BHyTpeHHeH 5HEprHH mapa paBHO

. ' 1.2,69-108
Au=(i,—py ) —Ui—pyv)) = (3080* W) Ik
10-0,263-108\
*(3050“‘1@_) =23 Kkde/ne.

BuyTpeHHAA 3HEePTHs Meperperoro Mapa ecTb GyHKUHSA He TOMbKO TEM-
nepaTypel, HO U ofbema.
PaBorta_pactivpetHf

| = g — Au = T04 — 23 = 681 xdoclkz.

TepMonnHaaneCKne IMUKJIbI HAPOIHEPIr€THYCCKUX YCTAHOBOK

. MByunTh TEOpeTHUECKHil MaTepuall Mo Y4YE€OHUKY, COCTaBUTh KOHCIIEKT

«TepMmouHaMUYECKHE ITUKIIBI TAPOIHEPTETUUECKUX YCTAHOBOKY

. IToaAroTOBUTH YCTHBIE OTBETHI HA BOIIPOCHI.

— UYem omimuaercs nmapoTypOMHHAs ~ yCTaHOBKA OT  JIBUTarelei
BHYTPEHHETO CrOpaHus?

— Iukn KapHo 1714 HACHIIIEHHOT O T1apa.

— wukn PenkuHa 171 HACKIIEHHOTO Tapa.

— Yewm oTnmuaercs uukin Penknna ot nukna Kapuo?

— Pemmts npumep 19-1.

Npumep 19-1, OnpegennTh K. M. N. uReafbHoro uvkaa Pedkumia npn
HauanbLoil Temnepatype napa { = 500° C M xOHeuHOM AaBdeHHu p, =
= 0,1 6ap. 3anauy pewrb, Koraa: 1) HayaibHoe napnenye p; == 20 6a,o,
2) py = 50 bap; 3) p = 100 6ap.

Tepmuveckudt x. n. 1. ujeanpHoro uuxaa PedxuHa

4

M = (i ~ ilix — ix).

Bce BHTa.HbI]'HH napa GepyTcst Mo Tabauuam BOASHOTO mapa. ‘
= 3470 KOnclke, is = 2360 xOmclke; iz = 192 wduc/ke,
(347_0 — 2360)/(3470 — 192) = 0,34
2. i, = 3440 KOmcixe, {, = 2210 kdmixe; .
' = (3440 — 2210)/(3440 — 192) = 0,38.
3. iy = 3380 xdmclxe, iy = 2100 xdmc/ke; :
;= (3380 — 2100)/(3380 — 192) = 0,402.

C yeeNnyeHueM HauajbHOTO AABJEHWS TEPMHUYECKHH K. 1. 1. LHKJAA
Penkuna Bo3pacTaet.
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Pa3zgen 5 .00mue 3aK0HBI CTATUKH U JUHAMHUKH KUIKOCTEH U ra3oB

Tema 5.1. O01IHe cBeIeHNA 0 KUIKOCTAX M razax u Tema 5.2.0cHOBBI
THAPOCTATUKH

1. JTaitTe onpeneneHne paCluMpeHNs KUJIKOCTHA U HA30BUTE BEJIMUUHY,
XapaKTEPHU3YIOIIYIO 3TO CBOMCTBO.

2. I3meHsieTcs Jid MI0THOCTh KUAKOCTU MPU U3MEHEHHUH €€ TEMIIEPATYPHhL.
4. JlaifTe onpeieneHue MOHITHUS BI3KOCTh KUIKOCTH.
5. HazoBure BeM4YMHY, KOTOPOM OIIEHUBAETCS BSI3KOCTh KUAKOCTH.

6. ,Z[aﬁTe OIIPCACICHUC ITOHATHUA ITIOBECPXHOCTHOC HATAKCHUC X KUIKOCTH.

7. HazoBuTte CAWHUNIBI U3MCPCHM TCIINIOBOI'0 PAaCIIMPCHUA, BA3KOCTH, IIJIOTHOCTH

H ITOBCPXHOCTHOI'O HATSXKCHUA KUAKOCTH.

8. YKaXuTe CBOMCTBA )KUAKOCTH, U3MEPSIEMBIE TEPMOMETPOM, APEOMETPOM,
BUCKO3UMETPOM, CTAIIATMOMETPOM.

Tema 5.3. OcHOBHBIE 3AKOHBI IBHKEHUS KUAKOCTH

1. Ha3oBuTe oTiM4ne JaMUHAPHOTO peKuMa OT TYpOYJIEHTHOTO.

2. HazoBuTe OTIMYMs TPACKTOPUN IBUKEHUS YACTULL U TPACKTOPUN JIMHUM TOKA.

3. O0OBsicHUTE TIOHSITHE KTPAH3UTHAS CTPYA.

4. HazoBuTe mpuIMHBI 00pa30BaHUs BAJIBIIOBBIX 30H.18
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NPUAOKEHNSA

Tatauua |

Cyxofi HacmuieHnnil pap ¥ BoAa 1o KDHBO#l HacumilienHs (00 TeMnepaTypaM)

T 5
Py 68p | ot wdgxe | v, mitee | . wef P ,§ ,§ E' ¥ 2
¥ T : B % ] -E ‘%-
~ ol w | e [ wE | sE
0 | .0,006108/0,0010002[206,3 0,004847|  0,000| 2500,8| 2500, 8] 0 9, 1644
5| 0,008718}0,0010001[147,2 0,006793f 21,06 |25t0,0| 2489,0] 0,0762}9,0242
10°| 0,012271[0,0010004}106,42 ~ | 0,009398] 42,04 | 25t9,2| 2477,3{0,15t1(8,8995"
15 | 0,01704 {0,00100t0{ 77,97 | 0,01282 | 62,97 | 2528, 4| 2465,4} 0,2244i8,7806
20 | 0,02337 |0,0010018] 57,84 . | 0,01729 | 83,90 | 2537,2] 2453,4| 0, 2964|8 6663
25 | 0,03167 [0,0010030] 43,40 | 0,02304 | 104,80 | 2546,4| 2441,7} 0,3672(8,6570.
30.| 0,04241 |0,0010044| 32,93 | 0,03036 | 125,69 | 2555,6 2430,0] 0,4367(8, 4523
35| 0.05622 |0,0010060| 25,25 | 0,03960 | 146,58 | 2564,8] 2418,3] 0, 5049(8, 3518
40 | 0,07375 |0,0010079] 19,55 | 0;05115 | 167,51 |2573,6( 2406, 1| 0,5723(8; 2560
45 | 0,09582 |0,0010099] 15,28 | 0,06545 | 188,41 |2582,4 2394,0}0,6385(8, 1638
50 | 0,12335 |0,0010121{ 12,05 | 0,08302 | 209,30 | 2591 ,6) 2382,3( 0,7038/8,0751
55 | 0,15741. [0,0010145| 9,578 | 0,1044 | 230,19 | 2600, 4 2370, 1f 0,7679(7,9901
60 10,1992 |0,001017t] 7,678 | 0,1302° | 251,12 | 2609,2( 2358,0;0,8311(7, 9084
65 10,9501 [p,0010199] 6,201 I 0,1613 |-272,06 2617,6| 2345,4] 0,8935(7,8297
70 | 0.5116 [0,0010228] 5,045 | 0,1982 | 292,99 | 2626,4] 2333,3| 0,9550[7, 7544
80 | 0.4736 |0,0010290] 3,409 ] 0,2933 ] 334,04 |2643,1|2308,2} 1,0752/7,6116
90 1.0,7011 [0,0010359 2,361 | 0,4235 | 376,98 | 2659,5[2282,5 1,1924(7,4785
100 { '1.0132 lo,0010435{ 1,673 | 0,5077 | 419,10 | 2675,8] 2256,7) 1,30717,3545
110 | 1,4327 10,00105t5) 1,210 10,8963 | 416134 |2691,3]2230,0] 1,4185|7, 2386
120 | 1.0854 [0.0010603] 0,891z 1,122 | 503,7 |2706,3|2202,7 1,5278(7,1289
130.| 2.7011 |0,0010697{ 0.6683 | 1,496 | 546,4 |2720,6|2174,2] 1,6345(7,0271
140 | 3:614 |0,0010798] 0,5087 | 1,966 | 589,1 |2734,0| 2144,9] 1,7392/6,9304
150 | 4.760 |0,0010906! 0,3926 | 2,547 | 632,2 |2746,52t14,3(1,8418/6,8383
160 | 6,180 J0,0011021] ©0,3068 | 3,259 | 67,3 |2757,8| 2082,5|1,9427|6,7508 .
170 | 7.920 Jo,001t144] 0,2426 | 4,122 | 719,3 |2768,7|2049,4 2,0419/6,6666
180 (10,027 [0,0011275] 0,1939 | 5,157 763.3 [2778,4| 2015, 1| 2, £395(6,5858
190 [12.553 -{o.0011415] 0,1564 | 6,395 | 807,6 |2786,3]1978,7| 2,2358(6,5076
200 [15.550 lo,0011565] 0,1272 | 7,863 | 852,4 |2793,0( 1940,6]2,3308(6,4318
210 (197080 ]0,0011726] 0,1044 | 9,578 | 897,6- [ 2798,0] 1900, 4] 2,4246(6,3577
220 (23,202 [0,0011900] 0,08506]11,62 943.7 | 2801,4| 1857,7] 2,5179|6, 2848
230 [27,979  {0,0012087} 0,07147}13,99 990.2 |2803,1| 1812,7} 2,6101]6,2132
240 133,480 10,0012291; 0,05967|16,76  |1037,5 | 2803, 1[ 1765,6! 2,7022(6,1426
250 |39.78  [0.0012512| 0,05005/19,98  |1086,1 [2801,0'1714,9(2,7934/6,0721
260 [46.94 - {0,0012755; 0,04215/23,72  |1135,0 |2796,4| 1661,3]2,8851(6,0014
270 155,05  [0,0013023] 0,03560{28,09 - [1185,3 |[2789,7|1604,4|2,97645,60208
280 [64.19  10.0013321] 0,03013|33,19  [1236,8 [2779,6{ 1542,8) 3,06855,8573
290 |74.45  |0.0013655| 0,02553|39,17  [1290,0 |2766,2| 1476,3( 3,1610:5,7824
300 [85.92  [0.0014036 0,02164/46,21 ~ [1344,8 |2749,1] 1404,3(3,254815,7049
310 |98,69  |0,001447-| -.0,01831[54,61 1402.2 |[2727,3] 1325,1{ 3,3507(5,6233
320 [112,8G [0,001499 | 0,01545/64,74  [1462,0 |2699,6|.1237,6|3,4495[5,5354
330.128.64 [0.001562 | 0,01297|77,09  |1526,1 |2665,7|1139,6)3,5521(5,4412
340 |146,08  |0,001639 | 92,77  -|1694,8 |2621,8[1027,0} 3, 6605/5,3361

0,01078
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[1podoancesue maba. [
. ' 3| 3
Py 080 | vt migxe | vt mifke | p, Ke/M? ,§ f§ § i“t_ i
g ’ SR o] LR
. N % N wg o) owe
350 | 165,37 | 0,001741) 0,008805] 113,6 | t1671,4 |2564,4] 853,0|3,7786(5,2117
360 | 186,74 | 0,001894| 0,006943] 144,1 1761,4 | 2481,1 719,7( 3,9163(5,0630
370 | 210,53 | 0,00222 | 0,00493 | 202,4 | 1892,4 |2330,8, 438,4|4,1135}4,7951
374 | 220,87 | 0,00280 | 0,00347 | 2838,0 | 2031,9 | 2147,0 114,7 4,3258/4,5029
lNapameTpul KDHTHYECKOIl TOUKH:
temneparypa -l =2374,12° ;
IaBaeHue kp= 221,15 6ap;
yIenbuslit oieeM Uxp==0,003147 m3{x2;
SHTaNbNUA fyp = 2095,2 xdxc/xa;
SHT pONHs sup =4,424 xomc/(xe-2pad)
: TaG6awua (I
Cyxoit nachllenHdi Nap » BOAA Ha KPHBOfl HachilleHHs (no AABRJCHHKIO)
i E‘ f'b;
2 g1 ] =] 8
p, Gap 9 v, MU ee | o, Mike 1 p, kel % % % % %
& L L < VB OWE
0,010 . 6,336[0,0010001{130,04 0,007650] 29,18(2513,4] 2484,2] 0, 1053} 8,9749
0,020] 17,486]0,0010014) 67,24 0,01487 | 73,40( 2533, 1} 2459,7] 0, 2603 8, 7227
0,025 21,071|0,0010021) 54,42 0,01838 { 88,36(2539,5!2451,110,3119} 8,6424
0,030] 24,078j0,0010028( 45,77 0,02185 | 100,93 | 2545,31 2444, 4{ 0, 3547} 8,5784
0,040{ 29,95 10,0010042; 34,93 0,02863 | 121,33 2553,7} 2432,3( 0,4225 8,4737
0,05 | 32,853 |0,0010054] 28,24 0,03b41 [137,792560,9 (2423, 0, 4764{ 8,3943
0,06 | 36,17 j0,0010065) 23,77 0,04208 | 151,49 ] 2567,1 t 2415,6} 0,5205(8,3257
0,08 | 41,53 |0,0010085| 18,13 0,05516 | 173,89 2576,41 2402,5{ 0,5919) 8,2273
0,10 { 45,82 {0,0010102] 14,70 0,06805 | 191,84 | 2583,912392,1} 0,6496| 8, 1494
0,14 | 52,57 |0,0010132{ 10,69 0,09353 | 220,05 2596, 1 | 2376,0] 0,7368( 8,0305
0,18 | 57,82 [0,0010159] 8,448 | 0,F184 |242,0312605,4|2363,3}0,8040f7,9445
0,20 | 60,08 J0,0010171] 7,852 | 0,1307 [251,48]2609,2]2357,7|0,8324|7,3075
0,25 | 64,95 [0,0010198] 6,201 | 0,1613 |272,03}2617,6(2345,5]0,8934{7,8300
0,30 | 65,12 10,0010223] 5,232 | 0,191F |289,30]2624,62335,3]0,9441|7,7673
0,4 | 75,87 .10,0010264; 3,999 ¢ 0,201 _[317,62]2636,3]2318,7| 1,026t 7,6710
0,5 | 81,33 10,0010299] ~ 3,243 ] 0,3083 |340,53]2645,2(2304,7|1,0912|7,5923
0,6 | 85,94 (0,0010330] 2,734 | 0,3658 §359,90]2653,1|2293,2|1,1453]7,5313
0,8 193,50 |0,0010385| 2,089 1§ 0,4787 |391,7512665,3(2273,5| 1,233t} 7,4342
1,0 | 99,62 |0,0000432] 1,896 | 0,5836 }417,47|2674,9(2257,5(1,3026| 7,3579
1,2 1104,80 |0,00104721 1,430 } 0,6992 |439,34|2683,0(2243,6(1,3610(7,2972
1,6 |113,31 [0,0010543| 1,092 | 0,9160 |475.41(2696,3!2220,8; I,4550{ 7,2017
2.0 120,23 10,0010606| 0,8860 | 1,129 504,74 | 2706,8| 2202,0] 1,5306| 7, 1279
2,6 (128,73 |0,0010684] 0,6929 | 1,443 541,2 |2718,9(217%,7\ 1,6213| 7,0399
3,0 (133,54 |0,0010733[ 0,6055 | 1,652 561,7 |2725,5(2163,8! 1,6716] 6,9922
4,0 {143,62-10,0010836] '0,4623 | 2,163 604,3 |2738,712134,1j1,7766( 6,8969
151,84 {0,0010927} 0,3749 | 2,667 640,1 12748,912108,7| I,8605| 6, 8221
158,84 {0,0011008| 0,3156 | 3,169 670.6 |2756,912086,31,9811] 6,7608
170,41 [0,0001149[ 0,2403 | 4,161 720,9 {2769,0]2048,1| 2,0461( 65,6630
10 1t79,88 [0,0011273] 0,1945 | 5,143 762,4 |2777,812015,3| 2, 1383} 6,5867
12 187,95 0,0011385] 0,1633 6,126 [798,4 12784 611986,212,2156] 6,5224

20



Ipodosscente maba, [

g T
p, 60D o v’y wige | v, w2 | p, maiw 2 k-4 ¥ 3 g
ol S O N
. o) S ¢ ] wE | ue
14 195,04 (0,0012488| 0,1408 7,102 | 830,0(2789,7 ; 1959 ,7| 2,2841] 6,4699
16 1201,36(0,0011587| 0,1238 8,080 | 858,3|2793,5. 1935,2 2,3437|6,4221
18 [207,10(0,0011678| 0,1104 9,055 | 884,2|2796,5| 1212,3| 2,3975] 6,3794
- 20 1212,36 |0,0011768) 0,09961 | 10,04 | 908.6]2799.2]1890.7 2, 44711 6,3411
21" [221,77 [0,0011932] 008324 { 12,01 | 951,8{2801,8| 1850.0| 2,53%6{ 6, 2727
28 | 230,04 |0,00t2088| 0.01742 | 14,00 | 990.2|2803.1[ i812,8] 2.6101{ 6, 2129
30 |233.83(0,0012164| 0,06663 | 15.01 |[1009,4[2803,1|1794.7] 264556, 1859
35 [242,54/0,0012344| 0,05706 | 17,53 |1049,8]2802,8( 1753,0{ 2,7251| 6, 1249
40 ]250,33)0,0912520] 0,04577 | 20,09 |1087,5)2800,6]1713,2| 2,7965| 6, 0689
50 [263,91 |0,0012858] 0,03643 | 25,36 |1154,2]2793,9]1639.62,9210/5,9739
60 |275,56/0,0013185] 0,03243 | 3¢,84 |1213,9]2784,4/1570,5] 3,0276 5, 8894
70 |[285,80|0,0013510; 0,02738 | 36,53 |1267,6]2772,3|1504,7|3,1221|5,68143
80 | 294,98|0,0013838] (,02352 | 42,52 |[1317,3]2758,6| 1441,2|3,2079| 5, 7448
90 |303,31/0,0014174 0 02049 | 48,80. | 1363,9(2742,6] 1378, 8| 3, 2866 5,6783
100 6 10,0014522| 0,01803 | 55,47 |[1407,9|2724.8}1316,9]3,3601|5,6i47
110 [318,0d[0,0014886] 0,01597 | 62,62 {1450,2]|2705,2 | 1255,0( 3, 4297} 5, 5528
120 |324,64 |0,001527 | 0,01426 | 70,15 |1491,1[2684,6|1193,5|3,4966(5, 4930
130 336,81 |0,00i568 } 0,01278 | 78,22 |1531,3|2662,3} 1131,1|3,5606| 35,4333
140 }330,63)0,001611 | 0,01149 | 87,04 |1570,8(2637,9]1067,0]3,6233|5,3731
160 [347.32{0,001710 | 0,000319| 1073 [1649.6|2581,7| 932.1{3,7456|5,2478
180 |[356.96(0,001839 | 0,007505| 133,2 |1732,2(2510,6| 778,4} 3,8708|5,1054
200 |365,71(0,00203 | 0,00586 | i70,6 | 1826,8(2410,3| 583,4[4,0147] 4,9280
290 1373.7 |0.00273 | 0.00367 | 2725 |2016.0/2168,0] 152.0! 4,3030] 4.5910
TaGaunuwa HI
CpeJlHﬂﬂ MOJLHAR TenAoeMKOCTh Fa3zos an NOCTOAHHOM LAB NCIIHH
It €pm, KOXC (M0.286-2PA0)
Bospy
t, °C o, N, co CO, H,0 80, (aGcomo'mo
) cyxoh)
o| 20,274 | 29,019 | 29,123 | 35,80 | 33,499 |- 38,85 29,073
100 | 297538 | 29,048 | 29,178 | 88,112 | 33,741 | 40.65 29,152
200 | 29.931 | 29,182 | 29/303 | 40,059 { 34,118 | 42,33 | 29,299
300 | 30.400 | 29,287 | 29,517 | 41,755 4,575 | 43,88 929,52]
300 130,878 | 29,500 | 29,780 | 43,250 | 35,000 | 4522 29,789
500 | 31,334 § 29.764 | 30,009 | 44,573 | 85,630 [ 46,3 30,095
600 | 31761 | 30,044~ 307205 | 45,453 | 36,155 [ 47,3 40, 405
700 | 32,150 | 30,341 { 30,752 | 46.813 | 36,780 | 48,23 30,723
800 | 32,502 | 30.635 | 31,070 | 47,763 | 37,302 | 48,94 31,008
900 | 32,825 | 30,924 | 31.376 48.617 | gs,oos 31,321
10007 33,018 | 31,196 | 31,665 | 49,392 .61 50,16 | - 31,598
1100 | 33,386 | 31.455 | 31,937 | 50,009 | 39,226 | 50,66 31,862
1200 { 33,633 ( 30,707 { 32,192 | 50,740 | 39,8256 | 51,08 32,109
1300 | 33,863 | 31,941 | 32,427 | 51,322 | 40,407 — | 82,343
1400 | 34,076 | 32,163 | 32,653 | 51,858 | 40,976 - 32,575
1500 | 34,282 | 32,372 | 32,858 | 52,348 | 41,525 — 32,774
1600 | 340474 | 32565 | 33.051 | 52,800 | 42,056+ | ,— 32,967
17001 54,658 | 32,749 | 33,231 | 53,218 | 42,576 —_— 33,15
1800 | 24.834 |-32.917 | 33,402 | 53,504 | 43,070 - 83,31
1900 | 35,006 | 33,080 | 33,561 | 53,959 | 43,539 - 33, 48;
2000 | 35,169 | 33,231 | 33,708 | 54,290 | 43,995 - 83,64
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"TaGauua IV e

Cpensnn MONBHAR TENNOEMKOCTh FA30B {IPH MOCTOSHHOM oﬁ‘l}eme-p‘. Com,
k0t moas- 2pad)

Boaayx
t, °C O, Ne co CO, H,O 50, {abcomorag
. . CyYRaoH)

] 20,959 | 20,704 | 20,808 | 27,545 | 25,184 30,52 20,758
100 21,223 | 20,733 | 20,863 25_), 797 | 25,426 32,52 20,838
200 21,616 | 20,800 | 20,988 3]-,:744 25,803 34,00 20,984
300 29,085 | 20,972 | 21,202 | 33, 4'40 26,'260 3'5,55 21,206
ﬂ00 22,563 | 21,185 | 21,474 | 34,935 | 26,775 36,89 21,474
500 23,019 j 21,449 } 21,784, |- 36,258 27.,315 38,06 21,780
606 23,446 | 21,729 | 22,110 | 37,438 | 27,880 | 39,02 22,090
700 23,835 | 22,027 | 22,437 | 38,498 | 28,474 39,90 22,408
800 24,187 | 22,320 | 22,755 | 39,448 1 29,077 40,61 22,713
900 . 24.,510 22,609 | 23,061 § 40,302 | 29,693 42,98 | 23,006

1000 24,803 | 22,881 | 23,350 | 41,077 ~30.304 41,83 | 23,283
1100 25,[?71 C 23,140 | 23,622 | 41,784 | 30,911 42,33 23,547
1200 25,318 /| 23,322 | 23,877 |- 42,425 | 31,510 42,75 23,794

1300 |. 25,548 | 23,626 | 24,112 | 43,007 |-32,092 - 24,028

1400 05,760 | 23,848 | 24338 | 43,503 | 32,651 | _ 24,250
1500 | 25,067 | 24,057 | 24,563 | 44,033 33,210 | — | ~24,459
1600 | 926,159 24,250' 2;,736 44,485 | 33,741 - 24,652
1700 | 26,343 | 24,434 | 24,916 | 44,903 | 34,261 | — 24,836
LY
1800 | 26,510 | 24,602 | 25,087 | 45,280 | 34756 | — | 25,001
1900 | 26,691 | 24,765 | 25,246 | 45,644 | 35,224 | — 25, 167
2000

24,916 | 25,393 | 45,975 | 35,680 — 1 25,326




Ta6 aaua V

~ CpenHda mMaccoRasn TeOAGEMKOCTH TA308 -NPH MOCTOAHHOM NABJCHNH
pm. kOx¢/(Ke-2pad)

Bosayx

I,099%0

1,2033

1,233

t, °C o, N, co cO, H.0 SO, f.i‘?%‘;i’;‘ x
0| 09148 | 10304 | 1,039 08148 | 1,8594 | 0,607 | 1,003
00 | 0,9232 | 1,0316 | 1,047 | 0,8658 | 1,8728 | 0,636 | 1,006¢
200 | 0,9353 | 1,0346 | 1,0463 | 0,9102 | 1,8937 | 0,662 | 1,015

300 | 0,9500 | 1,0100 | 1,0538 | 0,9487 | 1,9192 |- 0,687 | 1,0001
400 | 0,951 | 1,0475 | 1,0634 | 0,9826 | 1,9477 | 0,708 | i,0283
500 |-0,0793 | 1,057 | 1,0748 | 1,018 | 1,9778 | 0,724 | 1,087
600 | 0,9927 | 1,0668 | 1.0861 | 1,039 | 2,000 | 0,737 | 1,049
700 | 1,0048 | 1,0777 | 1,0978 | 1,0639 | 2,0419 | 0,754 | 1,0605
g0 | 1,0057 | 0881 | 151091 | 1,0852 | 2,0754 o762 | 1,070
900 | 1,0258 | 10082 | 1,1200 | 1,005 24007 | 0,775 | 10815
1000 | 1,050 | 1,1078 | 1,i304 | 1,1225 | 2,1436 | 0,783 [ 1,007
100 | 1,043¢ | 170 | 10401 | 1,1984 | 2,170 | 0,791 | 1,009
1200 | 1,0509 | 1068 | ;4493 | 1,153 | 2,206 | 0,795 | 11082
1300 | 1,0580 | 1;1342 | 1,157 | 1,1660 | 2,242 | — 1,166
1400 | 1,0647 | 11422 | L0656 | 1,1782 | 29743 | — | 11202
1500 | 1,0714 o407 | 1,1731 | 1,1895 | 2,308 | — | 11313
1600 | 1,0773 | 1,1564 71;1798 1,1995 | 2,336 | — 1,138
1700 | 1,0831 | 11631 | 1,1865 | 1,2091 2360 | — 1,143
1800 1,086 vieoo | i100a | voie |23 | = |- 1,100
1900 | 10040 | 1,748 | 1,1983 | 1,2250 | 24186 | —- | ‘1.1560
o000 | 1,1803 92,4422 | — L1610
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kdncf (ke epad})

Ta6aunua VI

Cpe}lHﬂﬂ MaCCORZA TENAQEMKOCTL FA308B NpU ﬂOI:TOSIHHOM ofbeMe Cpm,

. Bosgyx

f, °C Q, N, co COy H,0 SO, afconoTHO

cyxoR

0 0,6548 | 0,7352 | ©,7427 | 0,6259 1,3980 0,477 0,7184
100 0,6632 | 0,7365 | ©,7448 | 0,6770 [,4114 0,507 0,7193
200 0,6763 | 0,7394 | ©,7494 | 0;7214 1,4323 0,632 0,7243
300 0 6900 | 0,7448 | 0,7570 | 0,7599 1,4574 0,557 0,7319
400 0,705] 0,7524 . 0,7666 | 0,7938 1,4863 0,578 0,7415
500 0,7193 | 0,7616 | 0,7775 04,8240 1,560 0,595 0,7519

600 0,7827 0,7716 | 0,7892 ¢,8508 1,5474 0,607 0,7624 .
700 0,7448 | 00,7821 0,8009 | 0,8746 1,5805 0,624 0,7733
800 0,7567 | 0,7926 | ©,8122 | 0,80964 1,6140 0,632 0,7842
900 0,7658 | 0,8030 | 0,8231 | 0,9157 {,6483 0,645 0,7942
1000 0,7750 | 0,8127 0,8336 | 0,9332 1,6823 0,653 0,8039
1100 0,7834 [ 0,82]9 | 0,8432 | 0,9496 1,7158 0,662 0,8127
1200 0,7913 | 0,8307 | 0,8566 | 0,9638 1,7488 0,666 0,8215
1300 0,7984 | 0,8390 | 0,8608 | 0,9772 1,7815 -— 0,82%
1400 0, 8051 0,8470 | 0,8688 | 0,9893 1,8129 — 0,8369
1500 0, 81[4 0,8541 0,8763 1,0006 1,8434 — 00,8441
1600 0,8173 | 0,8612 | 0,8830 £, 0107 1,8728 —_ 0, 8508
1700. | 0,823] 0,8675 | 0,8893 1,0203 1,9016 —_ 0,8570
1800 0,8286 0,8738 | 0,8956 1,0291 1,9263 — 0,8633
1900 0,8340 ! 0,8792 | 0,904 1,0371 1,9562 — 0,8688
2000 0,8390 | 0,8847 0,9064 1,0446 1,9804 — 0,8742

. Cpeanag obbestHan TeNnoeMKOCTa rason fDH
K8 [(m?-epad)

c

TaGanua VII
NOCTOAHHOM JaBJAEeHHH

om

. Boanyx -

1, °C 0, N; <0 CO;, H,C S0, aficonioTio
cyxol
o 1,3069 | 1,2946 | 1,2992 | 1,5998 1,493 1,733 1,2971
100 1,3i76 1,29568 1,3017 | 1,7003 1,502 1,813 1,3004
200 1,3362 | 1,2996 | 1,3071 1,7873 | 1,5223 1,888 1,3071
300 1,3561 1,3067 1,3167 1,8627 1,5424 1,956 1,3172
400 l 3776 | 1,3163 | 1,3289 | 1,9297 | 1,5654 2,018 1,3289
500 | -1,3980 | 1,3276 1,3427 i 9887 1,5897 2,068 I,3427
600 t; 14168 1,3402 1,3574 | 2,0411 1,6148 2,114 1,3565
700 1,4344 1,3536 1,3720 2,0884 1,6412 2,162 1,3708

800 1,4499 | 1,3670 | 1,3862 | 2,131 1,6680 2,181 1,3842
900 1,4645 | 1,3796 | 1,3306 2 1692 - 1,6957 2,215 1,3976
1000 1,4775 | 1,3917 | 1,4126 | 2,2035 1,7229 2,236- 1,4087
1100 1,4892 1,4034 1,4248 | 2, 2349 L, 17501 2,261 1,4214
1200 1,6005 | 1,4143 | 1,4361 | 2,2638 1,7769 2,278 1,4327
1300 1,5106 | 1,4252 | 1,44656 | 2,2898 1,8028 1,4432
1400 1,5202 | 1,4348 | 1,4566 2,3136 1,8280 — 1,4528
1500 1,5294 1,4440 1,4668 | 2,3354 1,8527 — 1,4620
1600 1,5378 i,4528 ],4746 2,35656 | 1,8761 — 1,4708
1700 1,6462 1,4612 | 1,4825 | 2,3743 1,8996 — 1,4867
18040 1,5541 1,4687 | 1, 14901 2,3915 1,9213 — 1,4867
1900 1,6617 [ 1,4768 | 1,4972 | 2,4074 | 1,9423 —_ 1,4939
2000 1,5692 | 1,4825 | 1, 150309 2,4221 1,9628 - 1,5010

24



Tat6nnua VI
Cpensas ofbemMHasi TeNAOEMKOCTE Iasos NPpW nocrosdHoM obbeme

Com » KON [(M¥.2pad)

t, :G O, Ny (v's} CO, H,0 S0, aggf%:ao
. cyxou
0 0‘. 9349 | 0,9236 | 0,9282 { 1,2288 | 1,1237 1,361 0,9261

100 | 0,9466 | 0,9249 [ 0,9307 1’.3293 I,1342 .1,440' 0,9295 -
200 0,9642 | 0,9286 | 0,9362 | 1,4164 | 1,1514 1,516 0,9362
300 | 0,9852 | 0,9357 | 0,9458 | 1,4918 | 1,1715 1,587 | 0,9462
400 [,0065 | 0,945¢ | 0,0879 | 1,5587 | 1,1945 | 1,645 | ©,9579

- 500 1,027¢ | ©,9567 | 0,9718 !.61-78 1,2188 1,700 0,97!5
600 1,0459 | 0,9692 | 0,9864 | 1,6701 | 1,2439 1,742 0,9856
700 1,0634 0,9826 10011 { 1,7174 | 1,2703 1,779 10,9998
8007 1,0789 | 0,9960 | 1,0153 | L,7601 [ 1,2971 1,813 1,0132
900 | 31,0036 | [,0086 | 10287 ) 1,7982 | 1,3247 1,842 1,0262
1000 1,1066 | 1,0207 | 1 0417 | 1.8326 | 1,3519 1,867 1,0387
1199 1‘_|153 1,0325 | 1,0538 | 1,8640 | 1,3791 | 1,888 1,0508
1200 1,1296 | 1.0434 | 11,0851 | 1,8929 | 1,4059 1,905 1,0618
1300. | 1 1396 | 1.0542 | 1,0756 | 1,9188 | 1,4319 — 1,0722
1409 | 1'1.493 1,0639 | 1,0856 [ 1.,9427 | 1,4570 —_— 1,0819
1500 | 1385 | 1,073t | 1,048 | 1,0644 | 1,4817 - 1,0911
“1600 1,1669 | 1,0819 | 1,1036 | 1,0845 | 1,5052 - 1,0999
1700 1,1752 | 1,0902 | 1,1116 | 2,0034 | 1,5286 — 1,1978
1800 1,1832 1,0978 | 1,1191 | 2,0205 | 1,5504 —_ 1,1158
1900 1,1907 | 1,1049 | 11,1262 { 2,0365 | 1,5713 - 1,1229
2000 1,1978 1,H16 | 1,1329 '2,0511 1,5918 - 1,1296
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Lo

Ta6auwua X

QK IRUECKHE NapaMeTPH N5 CYXOro Bo3ayXa NpH nastenuu 101325 &/m*
: . Sps A 107, a-10, «10%, | wveioe, -
™ T, °K 0. xz/M? f(xg-;mr{ta) /(4 2pad) My (uj‘}'cm)/x’ wfecex Pr
.263 1,342 1,009 2,361 6,28 1,67 12,43 .| 0,712 -
273 1,293 1,005 2,442 6,77 1,72 13,28 0,707
283 1,247 1,005 2.512 7.92 1,77 14,16..] 0,705
293 1,206 1,006 2,693 7,71 1,81 “15,06 | 0,703
303 1,165 t,005 2,675 8,23 1,86 16,00 0,701
- 31% 1,128 1,005 2,756 8,75 1,91 16,96 | 0.699
323 1,093 1,005 2,826 9,26 1,96 17,95 0,698
333 1,060 1,005 2,896 9,79 12,01 18,97 0,69%
343 1,029 1,009 2,966 10,28 2,06 20,02 | 0,694
353 1,000 1,000 | 2,047 10,87 2,11 | 21,09 0,692
363 0,972 1,009 3,128 11,48 2,16 22,10 |- 0,690
373 0,946 1,009 3,210 12,11 2,19 23,13 0,688
393 0,898 1,009 | 3,338 13,26 2,29 25,45 0,686
- 413 0,854 1,013 |+ .3,489 14,52 2,37 | 27,80 0,684
433 0,815 1,017 3,640 15,80 2,45 |. 30,09 0,682
453 0,779 1,021 3,780 17,10 2,53 32,49 0,681
473 0,746 - 1,026 3,931 18,49 2,60 34,85 0,680
523 0,674 1,038 4,268 21,9 2,74 40,61 0,677
573 0,615 1,047 4,606 .] 25,76 . 2,97 48,33 0,674
duspueckue NapaMerpsl BOAW KA JWHHY HACHIDEHHA Taa';_m ua XI
. °pr N - 104, - ., - L .
1, °K p. Gap/em® kf(f;c(;g‘i hxg';i‘{ J)ux ¢ MaU/q (nl?celx)/m ‘i‘-l/?e,g 7 Pr-
273 (,006108 4,212 0,551 4,71 178,8 1,789 13,67
283 . 0,012271 4,191 0,575 4,94 130,5 1,306 9,5!(
203 0,02337 4,183 0,599 5,16 100,4 1,006 7,02
303 0,04241 4,170 | 0,618 5,35 80,1 0,805 5,42
313 0,07375 4,174 0,634 5,51 65,3 0,659 4,31
323 0, 12335 4,174 0,648 b,6b 54,9 0,556 3,54
333 0,1992 4,178 0,659 5,78 47 .0 0,478 2,98
343 0,3116 4187 | 0,668 5,87 40,60 | 0,415 2,55
363 0,4736 4,195 | 0,675 5,96 35,5 -1 0,368 2,21,
363 0,7011 4,908 | 0,680 | 6,03 31,5 0,526 1,95
373 .| 11,0132 4,220 0,683 6,08 28,2 0,295 1,75
T 383 1,4327 4,233 | 0,685 6,13 25,9 | 0,272 1,60
393 1,9854 4,250 0,686 6,16 23,7 0,252 1,47
403 2,7011 4,266 | 0,686 5,19 21,8 0,233 1,36
413 3,614 - 4,287 0,685 6,21 20,1 0,217 1,26
423 4,760 4,312 | 0,684 6,22 18,6 |“0,203 1,17
433 6,180 - 4,346 0,683 6,23 17,4 0,191 1,10
443 | 7,92 4379 | 0,679 | 6.22 16,3 | 0,181 1,05
453 10,027 4,417 0,675 6,20 15,3 0,173 1,00
- 463 19,553 - 4,459 0,670 6,17 14,4 0,166 |- 0,9
473 | 15,550 4,505 g¢8§§ 6,14 13,6 0,158 0,93
« . 493 28,202 - 4,614 B 5,99 12,5 0,148 0,89
- - 513 33,480 4,756 | 0,628 5,84 11,5 0,141 0.&7
533 46,94 4,949 0,605 5,61 10,6 0,135 0,87
5563 ~| 64,19 5,229 0,575 5,27 9,8 0,131 0.90
573 85,92 5,736.| 0,540 4.75 9,1 0,128 0.97
593 112,90 6,473 | 0,506 4,15 8.5 0,128 - 1,11
613 146,08 - B,163 0,457 3,30 7.7 -1 0,127 1,39
633 86,74 -~ 7§ 13,984 | 0,395 1,93 6,7 0,126 2.35

+



Taoauna XII
dusyueckue NApaMETPR PTYTH U HEKOTOPHIX PACNAABNEHHBIX MET 4 J0R

y 3 z §
HanMenopanue mesania VT, °K f{ %,g gg :;E. :t. -8
¥ | 85| S8 | 2 s | =
g | <x | ex & pe a
Pryre Hg: 293 |13850| 7,9{0,139| 1,57 | 11,4 2,72
Ton=234,25° K 373 |13350| 9,010,187| 1,76 | 9,4 | 1,92
Tiun=630° K 423 113230 9,710,187} 1,91 | 8,6 | 1,62
ran—11,7 xduc/xe 473 | 13720] 10,4 10,137} 2,06 { 8,0 1,40
ruc=291,8 Kduc/xe 573 |12880| 11,8 10,137 2,39 7,1 ] 1,07
Onoeo Sn: 523 | 6980 | 34,1 0,255 6,90 97,0 | 1,4l
Tna=505° K 573 .| 6940 | 33,7 {0,255] 6,85 | 24,0 | 1,26
. Ty =2543° K
rua=58,2 KdM{ie 673 | 6865 | 33,2 10,255] 6,80 | 20,0} 1,06
rae==3015 xdae/K2 773 | 6790 { 32,6 [0,255] 6,75 | 17.3 | 0,92
Bremyr Wi 573 |10030( 13,0 [0,151] 3,1 | 17,1 1,08
Tra=544° K 673 | 9910| 14,4 |0,151] 3,5 | 14,27 1,46
Tam=1750° K
run=49 kducjxz 773 | 9785| 15,8 [0,151] 3,9 | 12,2 | 1,13
=855 K [Ke. 873 | 9660| 17,2 {0,151 | 4,3 | 10,8 | 0,91
Mura Lis 473 | 515 | 37,2 | 4,19 | 6,2 |111,0] 6,43
Toa=452° K
Tran=1590° K 573 | 505 | 39,0 | 4,19 | 6,6 | 92.7] 5,03
raa="562 xdx/xe 673 | 495 | 41,9 | 4,19 | 7,8 | 81,7] 4,04
rue=19594 rdowc/xe 773 | 484 | 45,4 | 4,19 8,1 | 73,4328
Harpuii Nas 493 | 16 | 85 [1,357| 24.6 | 59,4 | 0,87
Tga=371° K 473 | 903 | 81 }1,327| 24,4506 0,75
Tean=1156° K 573 | 878 | 71 |1,281] 22,7 | 39,4 ] 0.63
tan=113 Kdw/xe 673 | 854 | 64 |1,273] 21,2 | 33,01 0,56
Fac=1208 Kdac/xe 773 | 829 { 57 {1,273 19,5 | 28,9 | 0,53
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Ta6auuna XIV

'Cpeuﬁhn TenfloemkocTh rasep B npenesax or 0 o 1500°C
(Aunefinag 3aBHCHMOCTE) .
I Maccopas TEMIOEMKECTE Obemnaan TennoeMKocTE
a3 Coms kQocf (ke - 2pad) Exmo &0 /(M- Yapad)
Cym=0,7088-1-0,000093 ¢ Com="0,9157--0,0001201 ¢

Bosayx

€pr=0,9956-0,000003 £

8pm=1,28710,0001201 ¢

Hs

om=10,12--0, 0005045 ¢

€om==0,9094.1-0,0000523 ¢

cpm=14,33+0,0005945 ¢

Cpm=1 ,284‘—0,0000523 H

Ny

cym=0,73044-0,00008955 ¢

€om="0,9131--0,0001107 ¢

Tpm=1,032--0,00008955 ¢

Cpm=1,3064-0,0001 107 ¢

. €om=0,6584--0,0001065 ¢

Copm="0,943-4-0,0001577 1

cpm=0,9194-0,0001065 ¢

€pm=1,3134-0,0001577 ¢

co

cym=0,73314+0,00009681 ¢

i

¢, =0,9173--0,000121 ¢

cpm=1,035--0,00000681 ¢

Cpm=1,2914-0,00012i .2

H,0

Com=1,3724-0,0003111 ¢

€om=1,1024-0, 0002498 ¢

com=1',833+0,0003111 ¢

Eom=1,473+0,0002498 ¢

Co,

Cpm="0,683710,0002406 ¢

Com=1,3423-10, 0004723 ¢

' Cpm=0,87251-0, 0002406 ¢{

' c;m:,1,7132+0,,00047,23 :
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