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P =
whp

η
=

Q[gpm]Δh[ft]

3960η
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Δh = hA =
P2 − P1

γ
+

v22 − v21
2g

+ z2 − z1 + hf
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P1 ≈ P2 → P2 − P1

γ
≈ 0
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v1 ≈ v2 ≈ 0

v22 − v21
2g

≈ 0
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Δz = z2 − z1 = 1000ft
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hf =
fLv2

2gD
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D = 5.047in

(
1ft

12in

)
= 0.4206ft

Q = 400gpm

v = 6.41
ft

s
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ε

D
=

.0002ft

.4206ft
≈ 0.0005
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Re =
vD

ν
=

(
6.41 ft

s

)
(0.4206ft)

1.217× 10−5 ft2

s

= 220, 000 ≈ 2× 105
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f = f(Re,
ε

D
) = 0.019
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hf =
fLv2

2gD
=

(.019) (3000ft)
(
6.41 ft

s

)2

2 (.4206ft)
(
32.2 ft

s2

) = 86.5ft
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hA = 1000ft+ 86.5ft = 1086.5ft
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P =
whp

η
=

Q[gpm]Δh[ft]

3960η
=

(400) (1086.5)

3960 (0.75)
= 146.3hp

(
0.7457KW

1hp

)
= 109.1KW
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Cost = (109.1KW ) (8hr)

(
$.02

KWH

)
= $17.46
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