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3aaanHe 2 raccuniaTh TEPMOIMHAMUYECKHH LMK nopuHesoro AB8C, noka3aHHbIN Ha PHC. Z.1,
C 3alaHHBIMH 3HaueHuAMH Py, V), T\, coctas pabouero Tena 1 napaMeTph! LIMKIA B3ATh W3 Ta6I.
2.1. [laHHble A5 pacyeTa MONAPHOMN Macchl, Ta30BOMi OCTOSHHOM M TeMnoeMKocTel paboyero
Tena B3ATb U3 Tabn.2.2.

Paccuunrats napamerpsl paboyero Tena P, V, T Bo BCex XapakTepHLIX TOYKAX LIHKIA H
NMOJIy4Y€EHHbIE NaHHbIE CBECTH B TabI. 2.3 u 2.4.

Paccynrats 3HaueHHe TeruIoThl q, paboThl |, H3MEHEHHs BHYTPEHHEH 3HEPTHMH Au, 3H-
TaIbIMH A, 3HTPOTIHH AS 17 BCEX MPOLECCOB LIMKA M NOIydeHHbIe AaHHbIE CBECTH B Tab. 2.5.

Paccyntath Tepmuueckuit KITZL m: W cpemuee naBienue udkna P OnpenenuTs
tepmuueckuit KITJ uukna Kapho B TOM X€ HWHTEpBAaje TEMIEPaTyp, YTO H
3aaanHbii unka. Tloctpouts unkn B V-P u S-T koopauHaTax.

Tpu pewennn ucnonb3osath GopMynsl Ta61.4.5; £6 «_ 2.6, &7

BapuanTtsl TepmoanHaMHUyeckHX LHKIOB nopuuHessix JIBC
H

g

o2

Puc. 2.1
[TapaMeTpbl, XapaKTepH3YIOLHE LIHKIL.

Cumson PazmepHocTb

CreneHb CXaTHA €
IToka3zaTenb MONMUTPOIbI CXKATHS n

CreneHb MOBbILIEHUS KABICHUST A

CreneHb H306apHOTO (MPEABAPUTEILHOIO) PACIIMPEHHS p

CreneHb NOCAEAYIOLIEr0 pacliMpEHUs elp
IToxa3aTenb MOMUTPOTbI PACIIMPEHHS n
IMogsoauMas TensioTa qi Kx/xr
OTBOAMMAs TEMIOTA -~ q2 ——
Pabora uukna lu —rl er
CpenHee JaBreHHe LMK jof fap.

Tepmuueckuit KITJ unkiaa M
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N PaBHEHUQ COCTOSIHUA UACATbHOrO rasa

Tabumad. §

KonuyecTtBo Belle-

T = 3 =
e 1,k M, xr 1 KMOABL=H KT 1 HM3 = po*) kT
. VnenbHbiit 063- O6BEM MonspHsiif 06bEM
O60BéM 2 3 _ 1 M3
€M v, M3/xr V=M v, m3 V,=VH, M3/KMOTD

T"a3oBag nocrosHx-

Has R =8314/u, Ix/Kr K 8314 Ix/kMoJib K
YpaBHeHHe pv=RT
PasrHeHy p=pRT | pV=MRT pv, = 8314T
COCTOSHHS
p=1/v, xr/m3
TennoéMkoCTb ﬁii:%iaﬂc Neccaras, |NMomsms, fs~e, |OCubnmas, &=eg:=
Y Tt K CM, Ix/K Jox/xmons K uc/22,4, Mx/um3 K
*) p, - TUIOTHOCTD [OW TEMIEPATYPE U JaBJIeHHH
Tabnuua 1.6
CMecH uaeaibHbIX Ta30B
IMapamerp Maccosble J0JH O6béMHBIE NOMTH
g=M,/M, Ygi=l *ri=Vi/V, 2ni=l
Macca cMecH M=YM, —
O61bEM cMecH —= V=3Vi
CooTHoleHHe Mexay | nonamu i = git/pi g = ripifp

Wi— MoJiipHas Macca KOMIOHEHTA

ycnosusax (HOY, t=0°C u B=760 MM pT. CT.), KI/M3

T'azosas nocrosiuHas cmec, ox/kr K R=Yg-Ri=8314Xgi/wi,| R=8314/Tpiri
MonspHas Macca CMecH, KI/KMOJIb H=8314/R U=y
IMapuuanbHoe JaBiCHKE KOMITOHEHTA CMECH, Di, Ta pi=gi-Wu P pi = Tip,

P - JaBJeHHE CMECH
T1I0THOCTL CMECH MPU HOPMaITbHbIX QUIHUECKHX po =224

TlnmoTHOCTH CMECH MpHY JaBJICHUH D H TEMIIEPATYPEC

p =12,031(P/T)

T, xr/m3

JIEHHH cMecH p U Temnepatype T

VpaBHEHUE COCTOSHHSA KOMIOHEHTA CMECH Maccoit PV =Mi/g)RT  |pV=8314M;T/piri
M, npy JaBieHHH cMecH p U Temnepatype T
VpaBHEHHE, COCTOSHUA CMecH Maccoil M npu fias- pV=MRT

*V;- napuuanbHbli 00bEM - 06bEM KOMMOHEHTA CMECH NPH TEMMNEPATYPe U IaBIeHHH CMECH
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Ta6nuua 2.1

= Pabouee Ten0, %
R =
T8 Vi, | s = Bapuant
g2 5Palp ]I‘cl’ MY |2 . |23 |8 g|wxma no & A p
g xr (8% | R& | §€|puc2l
= M Ess|lET
0 1, 300 - 100 - 0 a 1 ¥l 45 -
1 1,1 | 273 - 100 - 1 6 L 45 - 1,6
2 1, - 0,8 760 2 B 8 16 1,2
3 0, - 1,0 160 3 a 1 9l 40 -
4 - 350 | 08 100 4 6 |~ % - 1,8
S - 330 | 0,85 |7em 5 B I AW 1,15
6 | 1,1 [35% ] - [ /a0 6 a 1 8 38 -
7 1,1 - 0,75 | 760 7 0 Ly - 1,65
8 [0,85] 290 - 760 8 . B ) 1,7 71,25
9 0,8 | 300 - 700 9 a 1 16 42 -
10 - 280 | 0,8 700 10 6 8- 1,7
Tabanna 2.2
VcxoaHble naHHbIE K pacyeTy TEPMOAMHAMUYECKOTO LKA nopwHesoro JIBC
IToka3sa-
Pationes Teng Ob6beMHas K, R, TeJb azmi- C.
nons KI/KMOJIb Hx/xr x 6atel K =
Cy/Cy
Cyxoii Bo3ayx Is 28,95 287,2 1,4
TIpoayKkTs! ieg?gg’ 28,79 289 1,391
CropaHus T onnnso I'n R/(K-1)
(npu a=1) Wheisapind 28,94 287,3 1,392
Cwmech 3 ri=l ¥ Wit 8314/% wiri | 1+1/3 tfki-1)
' Tabnuna2.3
ITapameTpsbl paboyero Tena B HayanbHOH TOUkKe -
Is I'n H, R, K= CP/CV C\', Cp,
KI/KMOJb JDx/xr x - xJbk/xng|  kJDk/Rng
Tabauna 2.4
TIpameTpnl paboyero Tena B XapakTEPHLIX TOUKaX LUK
Touxa umkna P, 6ap V, M3/kr T,k t, oC
1
2
3
4
5
Tabnauua 2.5
OCHOBHbI€E MOKA34TE/H TPOLIECCOB
Ipouece |Au, KIDw/xr | Ai, KIx/xr | 1, KIbx/xr | g, KIDk/kr | AS, KIx/kr 4 Au+ |, KIi/x]
1-2
2-3
3-4
4-5
5-1
Cymma i
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Cyxoi#i BO3ayX 705}\14!;4 2.6
Monpoaﬂ Macca p = 28,95 xr/kmons. I'azoBast nocrosiHHasg R = 287,2 IIx/kr K. Kputnyeckas
~ Temnepatypa typ = -141°C. Kputnueckoe nasnenve p= 38 bap.

Cocras (B %) N: 0. Ar COa
Tlo Macce . 75,5 23,2 1,3 0,046 - 0,40
Ho o61émy 78,08 20,95 0,93 0,03-0,30
Tabnuua 2, 7
OcCHOBHBIE MPOLECCHI C HAEANIbHBIM Fa30M
Hasganue IlokasaTens nonuT- | YpaBHeHHe mpo- | CBs3b Mexnay na- | [lepebiil 3akoH
npolecca | pOMbl M TETUIOEMKOCTh uecca paMeTpaMH Co- | TEPMONMHAMUKH
nporecca _ CTOSIHUSA
TTonutpon- n = (c-cp)/(c-cv) pv"= const p2=pi(Vi/V)n dg=du+dl
HbI} n = In(P/P1)/In(V1/V2) Tz = Ti(Vi/V)-! dq=di+dl,
(C = const) ¢ = cy(n-k)/(n-1) ) Tz = Ti(Vi/Va)@-¥n)
Annabat- n=k=cpley pvk = const P2 = pu(Vi/V)k dq=0
HbIH c=0 T2 =Ty(Vi/ Vo)t dl=-di
(q=0) T2 = T B/B) Ik, dlo=-d{
H3zotepmu- n=1 pv = const p2=pi(Vi/V2) dg==dl
4ecKuii C = +oo (ipu dv > 0) V2= Vi(pi/p2) dg =dl,
(T = const) ¢ = -0 (1ipH dv<0)
H306ap- n=0 p = const V2= Vi(TYTy) dg=du+dl
HbIH c=cp To=TW(V/V1) dq = di
(P = const) dlo=0
H3oxop- n=tcw v = const p2 =pi(TATy) dg =du
HbIH =c, T2=Ti(pd p1) dq = di+dl,
(V = const) :

1P QG EAE 1€ TADINLG 2, 2
OcHOBHbIE NpOoUEeCChl C HAEaJIbHbIM ra3oM

Ha3panue | Ternora npouecca, H3menenne |Pabota mponecca,| M3menenue sHTpoO-
npotecca xJx/xr BHYTpEHHEH kJx/kr nuH, kx/krK
3HEPTHH U 3H-
TaNbIINY,
kJDK/KT
IMoautpon- dg=cdT AU =c(T2-T1) | 1=R(T1-T2)/(n-1) As =
HbilA g=cun-kin-1)(T=T1) | Aj =cy(T2-T1) =[Py ¥= co(n-k/n-DIn(TYT)=
g P2V2)/(n-1) cn(To/T1)+RIn(Vy/ Vi)
Anuabat- dgq=0 Au=-1= I =R(Ti-T2)/(k-1) As=0
HBIf q=0 =c(T2-T1) =PV~ s = const
Ai == PaVa)/(k-1)
= cp(To-Th)
Usotep- dq = pdv Au=0 I=q As=(q/T) =
MH4eCKHH q=p1 Viln(Vo/V1) | (u = const) Ai=0 Rin(Vo/Vy) =
=R T In(pi/p>) (i = const) Rin(p:/p2)
M306ap- dg =c,dT Au=c, (T>Ti) | 1=p(V2-V1) As=cp In(T/Th)
L g=cp.(T2-Ty) Ai=q=
' cp (T2-Th)
H3oxop- dq=c¢.dT Au = q = gi(T2- 1=0 As= ¢ In(ToHTh)

HbI} q =G(T2-Ty) T))
2 Ai =CP (TZ‘T])





