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Rpipe =
ln

(
r2
r1

)

2πkL

Rpipe =
ln

(
1.75in
1.534in

)

2π
(
239 Btu

hr·ft·◦F
)
(1ft)

= 8.8× 10−5hr · ◦F
Btu

≈ 0
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��� r ∝ 1
h � &
� ���� �� 	
� ������� ���� 
� 	
� 
�	���� 
� 	
� �����
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Rcontact =
1

hA
=

r

A

Rcontact =
0.05hr·ft2·◦F

Btu

π
(
3.5
12 ft

)
(1ft)

= 0.055
hr · ◦F
Btu
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Rinsulation =
ln

(
r2
r1

)

2πkL

Rinsulation =
ln

(
2.75in
1.75in

)

2π
(
0.03 Btu

hr·ft·◦F
)
(1ft)

= 2.398
hr · ◦F
Btu

������� �	
 ��� 
�	������	 �������	�� ���� ��� �����
� �� ��� �	�������	 �� ��� �����	� ������

Rconvection =
1

hA

Rconvection =
1(

1.5 Btu
hr·ft2·◦F

) [
π
(
5.5
12 ft

)
(1ft)

] = 0.46
hr · ◦F
Btu
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Rt = Rpipe +Rcontact +Rinsulation +Rconvection

Rt = 0
hr · ◦F
Btu

+ 0.055
hr · ◦F
Btu

+ 2.398
hr · ◦F
Btu

+ 0.46
hr · ◦F
Btu

= 2.91
hr · ◦F
Btu
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���
�	� ��� ΔT �� ��� �����
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Q̇ =
ΔT

Rt

Q̇ =
195◦F − 60◦F

2.91hr·◦F
Btu

= 15.2
Btu

hr
(for 1 linear foot) = 46.3

Btu

hr · ft
������ �

�� 


