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Thermodyanmics:

The determination of the relationships among the various
properties of materials, without knowing their internal

structure.
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(Thermodynamic Process)
DE=Q-W
Thermodynami
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. (state) (state variables)
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«State variables
pV=nRT
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(quasistatic process)

Quasistatic Process
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(relaxation time):
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dE =dQ- dW
“d ” 13 d n
“d” (exact differential) “ & "
(inexact differential)
E date variables E :g pVv :g NKT

E=Spdv+3vdp  or  dE=KTdN +> NkdT
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E=E(pV) E=E(N,T)

dQ  dw
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W = pdVv

dE =dQ- éW =dQ- pdV

(constraints)
I sothermal ( ) T p,VvV
I sobaric( ) p V,T
| sometric( ) \ p.T
Adiabatic( ) Q=0 PV, T
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{. pV =nRT = NKT
; NKT =—nRT or i nRT
2 2

closed system dN=0

| isometric
Il isobaric
Il isothermal
IV adiabatic

(isometric or isochoric process)

T+aT




PV, =NKT, GT, _ p; Ps
=T, =T
p,V, = NkT?gT D o
E|-—NkT,,E = Nka
DE=E,-E = Nk(T T)= —Nk-r.ai'l%
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(isobaric process)

P= Py
Vi Vi
W=@Q pdV =poQ dV =po(Vy - V)
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PoV; = NKT; uty _Vq Vi T
PoVs :NkaZ)Ti Vi o V !

E ngkTi,Ef =§Nka

&, 0
DE:Ef—Ei:ENk(Tf—Ti):ENkTi L
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Q=DE+W =2 NK(T, - T)+ Ry (V; - V)

:Epo(\/f -V) +po(Vs - V)
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(isothermal processs) i |
l"u
T=T,~ DE=0, Q=W £ \\ '
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W= pav =8 NKTo gy kT, Inv] " = NKT, In !
= Q p —Q =NKlg v = 0 vl

= NKT, In% =
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(adiabatic process)
Q:O—> DE=-W
_ _.p
dE=nC,dT, ndT=-—dV
C,
oV = nRT ® pdV +Vdp = nRdT ® ndT = 24Y +Vdp

L %
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pdV+Vdp:_£dV
R C,
%:-d_V@l+39:-gd_v g:1+3:w:&
p o vECE v .G G
Inp=-glnV +constant
pV¢ = constant
C, f+2
g:a”: - g=5/3 =7/5
pV? = pW' =nRTVI ' ® TV = constant
TVo =T v
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