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“Thermodynamics is a funny subject. The first time you go through it,
you don’t understand it at all. The second time you go through it, you
think you understand it, except for one or two small points. The third
time you go through it, you know you don’t understand it, but by that
time you are so used to it, it doesn’t bother you anymore.”

Arnold Sommerfeld, quotes from “Order and Chaos — Laws of En-
ergy and Entropy”, S. W. Angrist and L. G. Helper (1967)
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“Physics is like s*x: sure, it may give some
practical results, but that’'s not why we do it.”
—— Richard P. Feynman
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TABLE 2.1. The discrepancies between thermometers filled
with different liquids

Mercury Alcohol Water
00 0 0
25 22 5
50 44 26
75 70 57
100 100 100

o FALEMRAR: TR
“Inventing Temperature”, H. Chang, Oxford (2004)
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BREAR t (°C); #Ialts (4xhids) T (K)
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o H )HTZIS%J/)IE 1 K 5B 238 Boltzmann 545 kg i 5~ 1.380649x
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Thermodynamics has something to say about everything but does
not tell us everything about anything.
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BRRE: n=1, pV« @« T = const
HIGIFE: n=vy, pVY = const
gt n=oco0, Vp/" =V = const
T T BEAR bdlli/mﬁfr HZ2 I BT, BO2E AR H 2
C YUCh nR, CO YA nRT B[,

pV' =X MEE 1 (p1, V1, 01) BIZS 2(p2, Va, 02)

X
AW = pdV = V—dV

X X 1 XV, XV
/1 S l-nlyptoynt vy
Co, — CO,;

1-n

T 1-n

=1- (Psz—PlVl)—

_ Y2 2 _ A yE
_x1nv1 _cmnv1 (n=1, %)




Z 7 IR RN EA

pV" = X /‘}\1[_,\ 1 (p],V], 0]) @J/u 2(]72, V2a02)
_ C(@Q—gl) _ V2 _ At yE O FE
MW=-—2—L(nz1) =Célm> [(n=1, SiitE)
— 1

2 0,
AUIUQ—U1=/dU=/ an
1 0

C(62-61)
-1
1 1

AQ = AU + AW = (Tl - F)C(ez —6y)

=Cy(6-0y) =

n%n:’y:)AQ 20, g@f‘w\‘ﬁ$%



Carnot ¥

PEER: BIA A R A A
Carnot {FFf

2




Carnot ¥
o R & 1(p1,01,V1) BIZS 2 (p2,61,V2)

V. Va
AW1_>2 = C91 In —2 AQI_)Z = AW1_>2 = CQ] ln—
V1 Vl

o ZAHEZIK 35 2(p2, 01, Vo) BIZS 3 (p3, 602, V3) p2Vy = psVy

C6, -0 C(0, -6
AWss = — (62 -601) _ C(61 - 6) AQ1r =0
y—-1 y—1

o T4 5 3(ps3, 02, V3) IS 4 (pa, 02, Va)

V. V.
AW3_>4 = C92 In —4 AQ3_)4 = AW3_,4 = C@z In —4
V3 V3

o YELH 75 4(pa, 02, Va) BIZS 1 (p1, 61, V1) p1V] = pav)

C(01—62) C(6-6)

AWy = — =
41 Y1 v -1

AQ4 51 =0



Carnot ¥

[pzvg = paWaV) = cov)! = pV]=psvsv)Tl = Cezvg‘l]
[plv{ =cov™t = pav) = C@zVZ_]}
Vo\7v-1 Vi\v-1 V.
=>(—2) =(—3) :>1n—2=1nE
Vi Va Vi Vs
BTN
Vv, Vy
AW = AW, + AW2_>3 + AW3_>4 + AW4_,1 = C6O;In V + C6y1n v
1 3

V2
=C(0;—6>)In—=
(61 —62) nV1
M TP P
V.
AQ = AQi_, = CO;In =
Vi
R
AW 2 S T v
n=— =1 (FESEEE) =1- = (BT
AQ 01 T



	引言、热力学第一定律
	Introduction
	温度：热力学第零定律
	过程
	热力学第一定律
	功的表达式
	热容
	理想气体的Carnot过程


