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@ Monoatomic ideal gas.
@ Theyonly have e, ande,.
@ €, isatthe base level for them, they are non-degenerate.

@ Theelectronic ground level degeneracy, 9., , may be subtracted
from the total partition functions.
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@ The energy of each quantum state due to Schrodinger Wave Eq..
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InZ, = InV+§InT+3 ae?pTKq
2 2 8 h® ¢
@ Pressure of monoatomic ideal gas
P:NKTaé“nzg _ NKT
NV & V
@ Energy of monoatomic ideal gas
U=NkT2&MZ0 3\ r
8 T g 2

@ Entropy of monoatomic ideal gas
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For monoatomic ideal gas.

InZ, =InV +InC +gInT

aé“”ZtC}_§T

&M @ 2

_ 3. _ 5_

U, ==RT, h ==RT

2 d 2

_ _ 3= _ _ b

C\/O:C\/tZER’CPO: PtZER

§:I§An%2+13+u—t:r\_%n
S &Ng o T &

Monoatomic Ildeal Gas ...

Dr. M. H. Saidi

Inadditiontos, s, will be calculated in statistical thermodynamics.
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@ Find Entropy of monoatomic Nitrogen at 25°C and 0.1 MPa

Given: M =14.0067 and g, =4

For monoatomic ideal gas.
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KPa]
5 =RInZ 041l Y o g0, 98, 1y 73 K
eeN 5 uTT e%Ng o Kmole K
—Rlnge =11.526 A
° Kmole K
KJ

® [s=§ +S, =153.298
° Kmole K




Ad. Thermodynamics Example 2 Dr. M. H. Saidi

@ Thevalidity of e® >>1® g, >N,

For He:
M 2 / o %
et = Z _ Z, +1:2.5944 T [K ]2 5944(4.0076) T
N N P[KPa] 100

Helaan inert gas (g, =1).

T=5K (around C.P.)
® e” =1.1014 (It's better not to use C.B.M.)
T=50K (cryogenic temp.)
® e =367.26 (C.B.M ??)
T=500K
® e” =116155.64 (C.B.M. is properly valid at this condition)
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@ Find N, fortheFermi-Dirac distribution function.
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