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Q̇conv = hAΔT

Q̇rad = σεA
(
T 4
s − T 4

∞
)

Q̇t = Q̇conv + Q̇rad = hAΔT + σεA
(
T 4
s − T 4

∞
)
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Q̇t = A
(
hΔT + σε

(
T 4
s − T 4

∞
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As = πDL = π

(
1in

12 in
ft

)
(50ft) = 13.1ft2
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Q̇t =
(
13.1ft2

)×
[(

6
Btu

hr · ft2 · ◦F
)
(120◦F − 60◦F ) +

(
0.1713× 10−8 Btu

hr · ft2 · ◦R4

)
(0.9)

(
(580◦R)

4 − (520◦R)
4
)]

Q̇t = 5125
Btu

hr
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