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1. A 2.5 cm. OD pipe carrying oil at 150°C is exposed to an ambient at 25°C with a
convection heat transfer coefficient of 50 W/m’ °C.
Calculate the thickness of the asbestos insulation (k = 0.1 W/m’C) required to

reduce the heat loss from the pipe by 50%. (12 marks)



2. A thermopane window consists of 6 mm. thick glasses separated by a stagnant air space
of thickness 6 mm. The thermal conductivity of the glass is 0.78 W/m'C, and that of air
can be taken as 0.025 W/m’C. The convection heat transfer coefficients for the inside
and outside air are 10 and 60 W/m’ °C respectively.

Determine the rate of heat loss per square meter of the glass surface for a
temperature difference of 40°C between the inside and out side air.
Compare this result with the heat loss if the window had a single glass of

thickness 6 mm. only instead of the thermopane. (13 marks)

e



3. Asteel bar [P =7800 kg/ms, C,=05 kJ/(kg . °C), and k=50 W/(m . °C)] of diameter
5 cm is to be annealed by slowly cooling from 800°C to 120°C in an ambient at 50°C.
If the heat transfer coefficient between the ambient air and the surface of the bar is
45 W/(m2 °0O);
Determine the time required for the annealing process. (12 marks)



4. A double-pipe heat exchanger with a counterflow arrangement is utilized to heat water

with a mass flowrate of 10 kg/s from 15°C to 33°C. The heating fluid enters at 75°C with
a capacity rate of 25 kW/°C and the mean overall coefficient of heat transfer is 1570
W/m’C.

Determine ;

(1) The mean temperature difference between water and heating fluid,

(ii) The necessary surface area operation, and

(iii) The effectiveness of the heat exchanger.

Given that the specific heat of water is 4.19 kJ/kg’C. (13 marks)
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5. Determine ®, , ®, and V, if O,A = 6cm, AB=24cm, OB=0,0,=16cm,

AD=12cm, @, =20rad/s clockwise. Use scale 1 cm : 30 cm/s for velocity polygon.




