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1. A computer cooleg by a fan contains six PCBs, each dissipate 12 W power. The height of the
PCBs is 20 cm and the length is 12 cm.  The cooling air is supplied by a 10 W fan mounted at
the inlet. If the temperature rise of air as it flows through the case of the computer is not to
exceed 20 °C, determine (a) the rate of the air that the fan needs to deliver and (b) the fraction
of the temperature rise of air that is due to the heat generated by the fan and its motor? (15%)

2. An inventor claim to have developed a refrigeration system that removes heat from the closed

region at -5 °C and transfers it to the surrounding air at 25 °C while maintaining a COP of 6.5,
Is this claim reasonable? Why? (15%)

3. Answer the following questions (15 %).
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4. Air at 7°C enters a turbojet engine at a rate of 20 kg/s and at a velocity of 300 m/s (relative to
the engine). Air is heated in the combustion chamber at a rate 20,000 kJ/s and it leaves the
engine at 427°C.  Determine the thrust produced by this turbojet engine, (15 %)

outside of the tube is covered with insulation to minimize heat loss to the surroundings, and
thermocouples are attached to the outer surface of the tube to measure the temperature.
Assuming uniform heat generation in the tube, derive an expression for the convection heat
transfer coefficient on the inside of the tube in terms of the measured variables: Voltage E,

current I, outside tube wall temperature T,, inside and outside radii r; and r,, tube length L, and
fluid temperature T, (20%)

6. Consider fully developed flow in a circular tube with constant heat Tate per urgf
mean flow velocity is 3 m/s, and the tube inside diameter is 10 mm, Pleas
convective heat transfer coefficient for air and water at temperature of 300K rgdsp.
discuss the reason for the difference. (20%)

The properties of air and water at 300K and 1 atm are listed below.
pkg/m’)  w (Ns/m?) k(WmK) pr

Air 1.16 185x 107 0.0263 0.707
Water  997.,0 855 x 106 0.613 5.83
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