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CH4 Problems

Question 4-47

4-47. A cylindrical heat source and a cylindrical heat sink, each having a radius of 10cm

and a length of 8m, are buried in an infinite medium of fireclay brick [k = 1W /(m - °0)

15 cm apart and parallel to each other. The surfaces of the cylinders are measured
to be 500°C and 400°C, respectively. Determine the steady heat flow from one
cylinder to the other,

= 1.0 W/m/C
Ty=500°C _ ,_ "

Figure P4-47
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Question 4-51

4-51. A hot water pipe with an outside radius of | cm is embedded eccentrically inside
a long cylindrical concrete block radius of 10 cm. The distance between the center
of the pipe and the cylinder is 7 cm. The outside surface of the concrete is main-
tained at 25°C. The heat loss from the hot water to the concrete is 100 W/m length.
Determine the wall temperature of the pipe.
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Question 4-54

4-54. An iron rod of length L = 30 cm, diameter D = 1 ¢m, and thermal conductivity
k = 65 W/(m-°C) is attached horizontally to a large tank at temperature Tp =
200°C, as illustrated in the accompanying figure. The rod is dissipating heat by
convection into ambient air at T, = 20°C with a heat transfer coefficient hoe =

15 W/(m? - °C). What is the temperature of the rod at distances of 10 and 20 cm
from the tank surface?.

hy = 15 WAm2C)

k = 65 W/(m °C)

Figure P4-54
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Question 4-56

4-56. An iron rod of length L = 20 cm, diameter D = 2 cm, and thermal conductivity
k = 65 W/(m°C) is attached to a large surface at Tp = 150°C. The rod has
dissipated heat into the ambient air at To, = 20°C with a heat transfer coefficient

heo = 15 W /(m? - °C). Calculate the heat transfer rate from the rod (0 the ambigy,
Answers: (b) 0.25, (¢) 11.6 W.






