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ηcycle =
Ẇnet

Q̇net

=
Ẇ12 + Ẇ34

Q̇23

=
cp

(
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′
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)
+ cp

(
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′
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)
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′
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=

(
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′
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)
+

(
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′
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)
(T3 − T

′
2)
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T2

T1
=

(
P2

P1

)( k−1
k )

T2 = T1

(
P2

P1

) k−1
k

= (530R) (4)
1.4−1
1.4 = 787.6R = 327.6◦F
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ηC =
Tes − Ti

Te − Ti
=

T2 − T1

T
′
2 − T1

T
′
2 = T1 +

(T2 − T1)

ηC

T
′
2 = T1 +

(T2 − T1)

ηC
= 70◦F +

(327.6◦F − 70◦F )

0.75
= 413.5◦F
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T4

T3
=

(
P4

P3

)( k−1
k )

T4 = T3

(
P4

P3

) k−1
k

= (1660R) (0.25)
1.4−1
1.4 = 1117.1R = 657.1◦F
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ηturbine =
T3 − T

′
4

T3 − T4

T
′
4 = T3 − ηturbine (T3 − T4) = 1200◦F − (0.85) (1200◦F − 657.1◦F ) = 738.5◦F
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ηcycle =
(70◦F − 413.5◦F ) + (1200◦F − 738.5◦F )

(1200◦F − 413.5◦F )
= 0.15
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