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η =
Ẇnet

Q̇in
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Ẇnet = Ẇturbine − Ẇpump

Ẇpump ≈ 0

Ẇnet = Ẇturbine = 800KW

(
3412

Btu

hr ·KW

)
= 2.73× 106

Btu

hr
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Q̇in = ṁ (h3 − h2)

�
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P3 = 900psia (saturated)

h3 = hg ≈ 1150
Btu

lb

0�� *���� �) ������ ���� ��� #�"# %��� �
 ��$��$�!��� ������ � ���� h2 ≈ h1�

Ẇpump = ṁ (h2 − h1) ≈ 0
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h2 ≈ h1
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��� ����� �� ������ hsat = hf@P1
�

P1 = 14.7psia

T1 = 212◦F − 10◦F = 202◦F

Δh = cp (ΔT )

hsat − h1 = cp (Tsat − T1)

h1 = hsat − cp (Tsat − T1) = 180
Btu

lb
−

(
1

Btu

lb · ◦F
)
(212◦F − 202◦F ) = 170

Btu

lb
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h2 ≈ h1 ≈ 170
Btu

lb

Q̇in = ṁ (h3 − h2) =

(
10, 000

lb

hr

)(
1150

Btu

lb
− 170

Btu

lb

)
= 9.8× 106

Btu

hr
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η =
Ẇnet

Q̇in

=
2.73× 106Btu

hr

9.8× 106Btu
hr

= 27.9%
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