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T2

T1
=

(
P2

P1

)( k−1
k )

T2 = T1

(
P2

P1

)( k−1
k )

= (1260R)

(
14.7psia

70psia

) 1.4−1
1.4

= 806.7R = 346.7◦F
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Q̇in = ṁcpΔT

Q̇in =

(
15, 000

lb

hr

)(
0.24

Btu

lb◦F

)
(800◦F − 346.7◦F ) = 1.63× 106

Btu

hr

Q̇in =

(
1.63× 106

Btu

hr

)(
KW

3412Btu
hr

)(
hp

0.7457KW

)
= 641.4hp
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η =
Ẇout

Q̇in

=
300hp

641.4hp
= 46.8%
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