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1. Consider a pipe (8-cmID, 10-cm (D) made of stainless steel in which epergyis
gcncrated at a constant -tate of 100MW/m’. The outer side is insulated while the
inner dissipates heat by convection with a heat fransfer .coefficient of 1000

+ W/m®C into a fluid at 80°C. Find the temperature disttibution as well as the heat
rate along the thickness of the pipe wall. Determine the fempératures of the outer
and 1mner sides as well as the heat lost on both sides cf the pipe wall.

y 2. Steam in a heating system flows through tubes whose outer diameter is D= 3cm

o and whose walls are maintained at a temperature of 126°C. Circuiar copper fins of
outer diameter D,= 6cm and constant thickness t=2mm are attached to the tube. 30
The space between fins is 3mm, and thus there are 200 fins per meter length of the

tube. Heat is transfcrred to the surroundings at T.=25°C, with a heat transfer
coefficient of h=60W/m*C. Determine the ixorease id heat transfer from the tube

per meter of its length as a rcqut of adding fins.
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T

. 3. Solve problem 1 using the finite differeace tech:uquc with the i:'o].low.:v'u:mr mesh,
(dimensions in cm):

Compare the resulting numerical solution with the corresponding analytical
solution of problem 1 and show whether such a numerical solution is good or not.
What can be done in order to improve thc accuracy of results (to get closer to the
analytical one).

!

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