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ν@70◦F = 1.059× 10−5 ft
2

s

Q = vA

v =
Q

A
=

(
80 gal

min

)(
1ft3

7.48gal

) (
1min
60s

)
π
4

(
3.068in
12 in

ft

)2 = 3.47
ft

s

Re =
vD

ν
=

(
3.47 ft

s

)(
3.068in
12 in

ft

)
1.059× 10−5 ft2

s

= 83, 826
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Pr =
cpμ

k

Pr =

(
1 Btu
lbm◦F

)(
2.05× 10−5 lbf ·s

ft2

)(
32.2 lbm·ft

lbf ·s2
)

(
0.34 Btu

hr·ft◦F
) (

1hr
3600s

) ≈ 7
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Nu = 0.023Re0.8D Pr0.3 = 0.023 (83, 826)
0.8

(7)
0.3

= 358
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Nu =
hD

k
= 358

h = (358)
k

D
= (358)

(
0.34 Btu

hr·ft◦F
)

(
3.068in
12 in

ft

) = 476.2
Btu

hr · ft2◦F
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Q̇ = hAΔT

As = πDL = π

(
3.068in

12 in
ft

)
(200ft) = 160.6ft2

Q̇ =

(
476.2

Btu

hr · ft2◦F
)(

160.6ft2
)
(10◦F ) = 765, 000

Btu

hr
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