
path W Q ∆U ∆S
P -constant P∆V mcp∆T mcv∆T mcp ln (Tf/Ti)
V -constant 0 mcv∆T mcv∆T mcv ln (Tf/Ti)
T -constant nRT ln (Vf/Vi) ∆U +W 0 nR ln (Vf/Vi)
S-constant mcv∆T 0 mcv∆T 0

line 1

2
(Pf + Pi)∆V ∆U +W mcv∆T mcp ln (Vf/Vi) +mcv ln (Pf/Pi)

cycle area area 0 0
Note: nR∆T = PfVf − PiVi

cp = cv +R/µ U =
f

2
mRT/µ cv = fR/2µ

PV γ = constant TV γ−1 = constant P 1−γT γ = constant

γ =
cp
cv

=
f + 2

f
H = U + PV G = H − TS
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