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hf,1 = hf,1,major + hf,minor =
fL1v
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hf,2 = hf,2,major =
fL2v
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hf,1 − hf,2

hf,1
= 1− hf,2

hf,1
= 1−

(
fL2

D

)(
v2

2g

)
(

fL1

D +K
)(

v2

2g

) = 1−
(

fL2

D

)
(

fL1

D +K
)
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Q = 6gpm

D = 1.38in

(
1ft

12in

)
= 0.115ft

v = 1.29
ft

s

ε

D
=

.0002ft

.115ft
≈ 0.002
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Re =
vD

ν
=

(
1.29 ft

s

)
(0.115ft)

0.558× 10−5 ft2

s

= 27, 000 = 2.7× 104

f = f
(
Re,

ε

D

)
≈ 0.029
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K = (12) (1.3) = 15.6
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L2 = L1 (1− 30%) = (250ft) (0.7) = 175ft
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1−
(

fL2

D

)
(

fL1

D +K
) = 1−

(
(0.029)(175ft)

(0.115ft)

)
(

(0.029)(250ft)
(0.115ft) + 15.6

) = 0.44 = 44%
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