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ṁliquid = (0.95)

(
50, 000

lb
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1hr

3600s

)
= 13.19
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ṁvapor = (0.05)
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3600s

)
= 0.69
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ṁ = ρV A

A =
ṁ

ρV
=

ṁv

V
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vf = 0.0168
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Amin,liquid =
ṁliquidvf
Vmax,liquid

=

(
13.19 lb

s

) (
0.0168 ft3

lb

)
15 ft

s

= 0.0148ft2
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Amin,vapor =
ṁvaporvg
Vmax,vapor

=

(
0.69 lb

s

) (
20.1 ft3
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)
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s

= 0.139ft2
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Amin = Amin,liquid +Amin,vapor = 0.0148ft2 + 0.139ft2 = 0.187ft2

A =
π

4
D2 → D =

√
4A

π
=

√
4 (0.187ft2)

π
= 0.487ft

(
12in

1ft

)
= 5.85in
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