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INSTRUCTIONS

1. ATTEMPT ANY THREE QUESTIONS OF YOUR CHOICE

UNAUTHORIZED MATERIALS DURING EXAM
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SEVERE PENALTIES APPLY FOR MISCONDUCT, CHEATING, POSSESSION OF

3. YOU ARE NOT ALLOWED TO BORROW CALCULATORS AND ANY OTHER WRITING
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INSTRUCTION - ANSWER ANY.: gﬁl‘.’, QUESTIONS

What is heat transfer?

what are the applications of the knowledge of heat transfer?

Explain the mechanism of heat transfer in solid conductor of electricity, a solid
non conductor of electricity, in a fluid and through a vacuum.

Sketch an experimental set up to show that heat conductor is governed by
Fourier equation Q oc 227

show that for heat conduction in an element of materials in cylindrical coordinate,
the energy balance within the element, the energy balance is given by
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Where T = temperature, t = time q = the rate of heat generation per unit
volume, « = 5% (thermal diffusivity), p = density, ¢, = specific heat.

The interior of a refrigerator, having inside dimensions 0.46m by 0.46m base
area and 1.24m height, is to be maintained at 7.2°C. the walls of the refrigerator
are constructed of two 3.2mm mild-steel sheets with 7.6cm of glass-wool
insulation between them. If the average heat transfer coefficients at the inner
and outer surfaces are 11.4 and 14.2W/m?%c, respectively, estimate the rate at
which heat must be removed from the interior to maintain the specified
temperature in a kitchen at 29.4°C. What will be the temperature at the outer
surface of the wall? Data: Thermal conductivity of mild-steel = 43.3 Wm/m2°C.

Thermal conductivity of glass wool = 0,039 Wm/m?°C.
Show that the temperature profile of a fin of uniform cross section is given by
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