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BRBE, JATBCH A = R B T 241

WHFRF BRREMVF A, B WE R, B, E2 2w
FEHZER PRI, BTAE A RER Ao IR I BRAB GRR AL 2 3h 22 BF 5 1 £ 55 i)
). HW, RSB SRR BB IR R, BRI R MR, X F 9%
HIBOAETR , BIFISABURT . 3 FHFT R, BIEERRN N GRXRIER T R4 F4H+
He B R Q) A1)

BN BNFRBOERE L EELRAR

—. BRAOAZRHHENX
1. #1268 !
W%%W%%ﬁg%ﬁﬂﬁ%%,mﬁ%U%%Omﬁ$%@ET¢§¢—W%ﬁ%
%E,m%%%%%%‘%ﬁ%\ﬁ%%‘ﬁ¥m%%ﬁﬁmﬁﬁuﬁﬁ%&%%omﬁ%
%M%wﬁﬁiﬁwﬁmoﬁmﬂ#%m,E%%*%ﬂﬁ#%%%wﬁ,ﬁﬁﬂﬁi%%
AR . X T ISLORR IS 24 B, AT B 2258 — i R N
AU =Uyg —Up =0 58 SU=%¥% (2-1)
ﬂﬁ%%ﬁwﬁmﬁﬁ,%ﬁﬁ%ﬁ,m%%Lnﬁﬁwﬁﬁ%ﬁwmmﬁ%%,Uﬂﬁ
%W%E%ﬁﬁ%ﬂﬁ%%,wW§mﬁ§§ﬂ%§,Kﬂﬁ%%m@mﬂiﬁﬁ
AU = U, —U,
w$—¢£m%¢m1$%@%ﬁ%<%m%\iﬁ%%>¢mmﬁmwg,w§5%
BZ IR RE RS, A £ AU AT FHA 225 — e e R m
AU=Q—W=Q— Wy +W) (2-2a)
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A Wy B WRAEARD; Q k., T, 25— BRI T /2%
RE. RADIAT A BN, NRA T BN e R LR,
FRRESI RS, AMEFITA M, BI¥E—EhERy

AU = Q— Wiy (2-2b)
MNFHEEFMETRENESR, BT AV=0, FRXXERY
AU = Qy (2-20)

FRRREMR A — TR, WL ) 2 A8 A L AE B2 b T 204y dU %

NA
dU =6Q— W (2-3)

AR AABTER/N R 0 FR, FRENSHAEERR, HRZRE R,

HEIRATRI, B850 — e SR R Bl 48 T R f8 e e 7 ) T BB 5 43 o
M — A, RS, KR SR a5 2 i A e i RE BB FR . B UL
TENERBH Q BUEM, BB AE. BRILISh, Hib s FhIE 26558 10 B i 2R i,
TIHRBIARZ , BTl . A AIBLAR DS . 38 % 10 SR Bk R 45 BT A0 SRR b 1 B o
Wi o EBDILISMHADIE A S PR IR (W), B E AR K, oW =
po AV, BERRDIA SR D 945l M5 . MR R Ak, R R IRBEMTN, dV>0, FFLL
OW=>0; RZ, RRBWESN, HEEXHARMIY, dV<<o, Bl sW<0, W&, Bk
IPAAUFASNE (BIBRSEEESD) , R ZRA B A FE AT A o 5 2B A B 5 14 S B B A S W R 4,
1R 2 X PREE AR R IR WA R T E

2. 45
H RGeS B R a0 E X
ds = (?)R (2-4)
ﬁ¢,8Qﬁﬂﬁﬁﬁ%ﬂﬁmo%W%&ﬁﬁl@ﬂ%ﬁﬂﬁ,ﬁMEASﬂ%ﬁﬁ
ASE 5 TS =fjds=ﬁ(¥) (2-5a)
5 AS=3 (%Q') (2-5b)
i i R

AR, HRROPRE R AT, SR IBOE 825 T o 1425 B A 0 15— AT 3005 B 2
IR,
HFAELG . AEHER, A0 BRI Bk F A AT R B, St

ds > (%)m (2-6)
as> 3 (‘?ch")m 2-7

WW%%E—KW@Q%N,ﬁ%QASEEﬁ?Wgﬁﬁﬁﬂ*%mﬁﬁZﬁo
K 20 5K @6). K @5b) HRX @27 458, 8

a5 (22

T, (2-8)
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AS> Z (%) (2-9)

K (2-8) A (2-9) BMNELE _EREHARRPHEREEER, XPERXBRTH
, AEXRRATHLR, 6 Q BELbrid BB, T, RHEERE, fEatfEt,
RS TR R AR,
T A PR R PR R AR, §Q=0, ik
dS>0 =H®H AS>0 (2-10)
KPEFESRRW, FAESFRAAN, FRFEW, ELRER P RARERE AS>0 fyar
b, EEBGEREY, SRR, MERMEAL; SBRERTHE, NKE Wi
m, EEATTRERA AS<O W28k, Bl —NHAEKR R — M EESEE, 20 4dad ik
R —PHES, BN, BAEN, EAMSMAT, Hib TP Bk R 1
SN, P A PR AT 3 R (ARG N B T T AT, 4k B A AR s T B AR
ROZARH . AR DUR E R R, WAl RURIE A R (s P K R th R b
PR R, R R E A .
MF—FREARR, AR SIHEEZ A BERA P KR A, B RS T LUHE
JTEIRRBR R, IRBP— BB R R AT AR, TR R
dSpm =0 B ASwx =0
NSRS BT ASwa >0 IR E RS, T ASws <0 EAREEE A 1.
HTEEREL TRRM SR A EHENBRR, WRIESERBUAELOTS GF
5 A —EYE— 1 EEIAR, MNE
ASwik = (ASug +.ASke) =0 (2-11)
MRS, WRAGEHEN, ERERMRERBALERM A MR (BRI A
%ﬁ%ﬁﬁﬁﬁ)W%EEQEH%W§¢,—wxﬂﬁﬁﬁﬁ%$%§%ﬁﬂg¢ﬁﬁ$
N CEPRERREND  HRZS B RELEE RS A (EIRSERSOR) 197 AT . 2R 2
T RRIBALE RS A R BB R RIS, —EMERBEERE Y
S = klnQ (2-12)
ﬁ(&M)%ﬁﬁﬁ%%ﬁﬁoﬁ¢,kﬁﬁﬁﬁﬁﬁﬁ;Oﬁmﬁ%ﬁﬁo%%%%%E
E,ﬁﬁ%ﬁ—4ﬁﬂ§oﬁ¢ﬁﬁ&ﬁﬁ%%ﬂ%ﬁﬁ%§%—¢i%ﬁ%,Eﬂﬁﬁﬁ
FHGEIRNFRERER, BEEGITS 2 IR
ﬁ(}m)Zﬁu%Nﬁ%%ﬁ,%@ﬁ%%@ﬁﬁﬁﬂﬁ%ﬂﬁ,ﬁﬁﬁ%%%ﬁﬂ
R, BZRFF MR G TR . A S B AR A T A
%W%&ﬂﬂﬁ%ﬁ,ﬁW%ﬁ?W%ﬁﬁﬁﬁiT@k,Wﬂﬁé?ﬁk,m&ﬁ
EQMOﬁﬁ@ﬁﬁ%@kﬁﬂ%%%%@%ﬁﬂ%@%,XﬁﬁﬁﬁEO%W§W%ﬁ¥
E%@E%ﬂ%*ﬁ,ﬁ%%ﬁ%ﬁﬁﬁ&ﬁﬁﬁxﬁﬁﬁﬁ,m%@&&@mﬂﬁﬁ%ﬁ
AR5 | R AR , X R AR, T SRR Tk,
3. HiBheR %K
Ei%ﬂiF*%%ﬁ%iﬁﬁsﬁﬁﬂ%ﬁﬁﬁﬁ&ﬁ@ﬁﬁﬁ%ﬁ?ﬁﬁ%,ﬁT
T A FRAL2E RIS, A RS S, HoE XN
H=U+pV (2-13)
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Kb, HARE: p WERES: VARRMER, SERESESGT, REsy, A
HRE T ARPRES T, HASHBUEE AH K
AH = Q, (2-14)
FEFIFT AS HIW B KRR IATEI T 10, IR R ASk, FIWTRS RS (1
EHH R BRI D—DBER BIPGLRR) R, XRER R AR 7@,
MG Z 2% A e F M35 A A Ak G PRk A sk, o X451k
F=U—TS (2-15)
G=H—TS (2-16)
Kb, XMEZAHAEF R ELRE: S A Gk GRS iR, —E8E
R REL.
. RO EHHHER
RIHENATHENAA¥ER U, H, S. FMG, HhR 2R atan, 1
RENTEBEMAEN . XA ERBE L0, 8.
D EMERERMARMR, HERSEE, HMERS5HEE. K86%, iS55
BRI,
2) BRALERISL, HAt R IHEXAR T, H Mk R RA AR, Hskoas & A
(ECIEGEuRa - NTiF IR
3) BRBEIEALIA (- KT 4b, HARBMAAI AR ],
4 TEHVER ALY SR R E RIS T, B0 80 8 R R A R AT R ik
By, HXRRXH

— () sy = oW/ rax — (AW sy = Wy (217>
— (dH)s., = oW/ s —(AH)s, =W’k (2-18)
—(dF) v = W —(AF) 1y = W (2-19)
= (AP 1) = W rax (AP 1p = W e (2-20)

IR SRR ARAEPRRE AT USRS R B 3
) TERMIART, —ERFBRBIFABURBIT O, T HE S T 5284k J7 18 07 4
AAFEIFIHE N

SHHE (dSuv =0 BH(AS)yy =0 (2-21)
UHAHE (dDsy <0 Bi(AD) sy <0 (2-22)
H ¥ (dH)s, <0 B(AH)s, <0 (2-23)
FAHHE ARy <0 H(AF)y <0 (2-24)
GHH#E WGr, <0 H(AG)L, <0 (2-25)

AFESFRAGY, RNESFRAAH,

H LR, AR R ART R AR E S, U, H, F. G, ek
SERAF TR LUR N A, Heh A G HEBHNEE, AhEREERRTBA0ER, 1
U F AR, FAEREAWB N ., BEHUOR S HIE, 3= 907 A% i 5t i
RBE]. XF UM H SR, MRS, 8 d TR E . 55 E 5 518 2 R
Bl SRR RN R ORI, FRM T ERBh R S TARER AR, Ak
%A
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U. S. H. F MG B RBZ A T ILAE R
H=U+pV
F=U—TS .

G=U+pV—TS=H—TS = F+V
X R Z B R R AT R B K Bk FoR, Wl 2-1 FiR.

AR SRS, KA R B A U2 Rk H
U. H, FFMG XX, B E83LTFEER, 8
AR R, HMSI R —E W dU=0 Qe —pdV—Wuw [~
FASI2EE B O Quu=TdS, & i i
dU = TdS — pdV — W', (2-262) |[=Dmt= =
X H, FMG #)EXXHrERAR (2-262), 15
dH = TdS+Vdp — W' (2-26b) EA P
dF =— SdT — pdV — sW'g (2-26¢) @&zrﬂm;@%
dG =—SdT + Vdp — sW'x (2-26d)

A (2-26a~d) WX TFIHRAMRSFRBIEARRR, RIRPIF AR, 2 Dk
By, B oW r=0 B, XX F AR

dU = TdS — pdV (2-27a)
dH = TdS+Vdp (2-27b)
dF =— SdT — pdV (2-27¢)
dG =—SdT 4+ Vdp (2-27d)

R FRBIEARRR (2-27a~d) th, BSMV, SHp. THMV &T Fp BBRES
AR, U, H, F. QRUCHAIRLAR S 2B REAE RS, 240 B i 7 PR 2528 % [ o A A
P RPAIE BRI 28 1 T PR W 8 A 1 AR A 7 P RBRBE, Ik (2-22) ~3 (2-25) fif
N AFIE R BT FIHE TR

RO FRBEAXRRN, BTFRROGRERE. R . 15848 RN RS RS
LSRR ENTERMER TN RS R, HAERATHSBRN U, H, FHQ Wik
AR AT B, R E I — N SRS . AR R AT AR R AT AL B

HPRE R NE R R SMA, TEREHDERMSZH. ¥ TFIRERK U,
H., FMG, & HEEN AN FTFEEOHSE TR, THESETFHIRT

= (2% S) dS—i—(aU) dv (2-28)
dH = (2—?) as+ (2 2] ap (2-28b)
aF = (53) AT+ (53) av (2-280)
dG = (g?) a7+ ( g) dp (2-28)

X (2-28a~d) 5K (2-27a~d) MIELEE, IR BeAE 8 A % 2 50 A IR, BRI AT 78 30 F 51



