
EQUATIONS

Conservation of Energy

∆E = Q−W (1)

dE

dt
= Q̇− Ẇ (2)

dEC.V.

dt
= Q̇C.V. − ẆC.V. +
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Entropy Balance
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2
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b
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+ σ (5)

dS
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+
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ṁese + σ̇C.V. (7)

v = (1− x)vf + xvg (8)

R = 8.314kJ/kmol ·K (9)

cp =

(
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∂T

)

p
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(
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)

v

(10)

η =
Wcycle

QH

= 1−
QC

QH

β =
QC

QH −QC

γ =
QH

QH −QC

(11)

ηmax = 1−
TC

TH

(12)

Tds = du+ pdv Tds = dh− vdp (13)

ηt =
Ẇ/ṁ

(Ẇ/ṁ)s
ηc =

(Ẇ/ṁ)s

Ẇ/ṁ
ηnozzle =

V 2/2

(V 2/2)s
(14)



Isentropic Relations, Ideal Gas

p2
p1

=
pr2
pr1

v2
v1

=
vr2
vr1

(15)

Isentropic Relations, Ideal Gas, Constant Specific Heats

T2

T1

=

(

p2
p1

)
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k T2

T1
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(

v1
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(16)

Ideal Gas

cp =
kR

k − 1
cv =

R

k − 1
(17)

∆s = s◦(T2)− s◦(T1)−R ln
p2
p1

(18)

∆s = cp ln
T2

T1

−R ln
p2
p1

(only for constant specific heats) (19)

Chapter 12

ω =
mv

ma

= 0.622
pv

p− pv
(20)

φ =
pv
pg

(21)

Chapter 13

h(T, p) = h
◦

f +∆h (22)

s(T, p) = s◦(T )−R ln
p

pref
(ideal gas) (23)

g(T, p) = g◦f +∆g (24)



Chapter 14

−
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p
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]

(25)

∆G◦ = νC(hC − Ts◦C) + νD(hD − Ts◦D)− νA(hA − Ts◦A)− νB(hB − Ts◦B) (26)

−

∆G◦

RT
= lnK(T ) (27)
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