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A = πDL = π
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ΔT = 180◦F − 70◦F = 110◦F
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h̄ = C
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)
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RaD =
gβ (Ts − T∞)D3Pr
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Tf =
Ts + T∞

2
=

180◦F + 70◦F
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= 125◦F
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k ≈ 0.016
Btu

hr · ft · ◦F

Pr ≈ 0.71
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μ ≈ 130× 10−7 lbm
s · ft

ρ ≈ 0.075
lbm
ft3

ν =
μ

ρ
=

130× 10−7 lbm
s·ft

0.075 lbm
ft3

= 1.73× 10−4 ft
2

s
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β =
2

Ts + T∞
=

2

640R+ 530R
= 0.0017R−1
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RaD =
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0.0017R−1

)
(180◦F − 70◦F )
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2
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1.73× 10−4 ft2

s

)2 = 661, 317
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C = 0.48

n = 0.25
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(
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Q̇ = hAΔT

Q̇ =

(
1.31
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)
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