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TEST— MEN310 (Heat Transfer)
November 10, 2000

1. Consider the base plate of a 1200-W iron that has z thickness of L=0.5cm, and 2 .
- base ‘area of A=300cm’. The base plate is made of stainless steel. Its insier face is
subjected to uniform heat flux generated by the resistance heaters inside, and its
outer face loses heat to the sucroundings at T.=20°C by convection
(h=80W/m™C). Determine the temperature distribution across the base plate and
evaluate the temperature at its inner and outer surfaces. Radiation effects are
assumed to be negligible.

2. Steam in a heating system flows through tubes whose outer diameter is D =3cm
and whose walls are maintained at a temperature of 120°C. Circular copper fins of
outer diameter D= 6cm and constant thickness t=2mm are attached to the fube.
The space between fins is 3mm, and thus there are 200 fins per meter length of the
tube. Heat is transferred to the surroundings at T.=25 ’C, with a heat transfer
coefficient of h=G0W/m*C. Detenmine the increase in heat transfer from the tube
per meter of its length as a result of adding fins.

- Consider an Aluminum fin of triangular cross-section with length L=5cm, base
thickness b=Icm, and infinite width w in the direction .normal.to the plane of
paper as shown in fig.P3. The base ofthe fin is maintained at a temperature of
To=200°C, and the fin is loosing heat to the surrounding medinm at T.=25°C with
a heat transfer coefficient h=15W/m>C. Using the finite differcnce method with
six equally spaced nodes along the fin in the X-direction, determine the
temperature distribution, the rate of heat transfer from the fin for w=1m and the
fin efficiency.
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Points: 1 (30%), 2 {30%) and 3 (40%).
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