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Consider a pipe (8-cm ID, 10-cm OD) made of stainless steel in which cﬁérgy is’
Sererated at’a constant rate of 80MW/m’. The outer side is insulated while the :
. inner dissipates heat by convection  with a heat transfer coeffigient of 4000

t .. W/m®C into a fluid at 160°C. Find the'temperature distribution as wall a5 the heat

' 1ate along the thickness of the pipe wall. Determine the temperatures of the outer

. and inger sides as well as the heat Jost on both sides of the pipe wall,

at Ty=150°C, and the other is attached fo a cold surface at 50°C. The rod dissi pates

ficient of 15 W/m?C.
awr). What firaction of this heat

Determine the heat Jost by the rod (to the ambient
loss is from the surface maintained at 150°C?

3. Solve problem 1 using the finite dif%e

Tence technique with the toliowing mesh
(dimensions in em)

Compare the resulting nmumerical solution with the

corresponding analytical
solution of problem 1 and show whether such an 1on i

umencal solution is good or not.

Points: 1 (39%), 2 (30%) and 3 (40%).
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