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1. a) Water at a mean temperature of 20°C flows over a flat plate at 80°C. If the heat transfer
coefficient is 200 W/m’ °C.

Determine the heat flux of the plate over 5 hours.

b) A sphere 10 cm in diameter is suspended inside a large evacuated chamber whose walls
are kept at 27°C. If the surface of the sphere has emissivity of 0.8 and is maintained at 227°C.

Determine the rate of heat loss from the sphere to the wall of the chamber.



2. The inside surface of a brick wall 10 cm. thick (k =1 W/m'C) is at temperature 930°C, and
the outer surface is exposed to an ambient at 30°C with a heat transfer coefficient 20 W/m’ °C.

a) What is the temperature of the outer surface?

b) Calculate the thickness of the insulatiqn layer (k = 0.1 W/m’C) needed on the outer

surface such that the surface of the insulation layer exposed to air will not exceed 90°C.



3. A steam pipe of outside radius 4 cm. is covered with layer of asbestos insulation of thickness
1 cm (k = 0.15 W/m’C) which is covered in turn with a fiber glass insulation of thickness 3 cm.
(k = 0.05 W/m’C). The surface of the steam pipe is at 330°C, and the outside surface of the fiber
glass insulation is at 30°C

a) Determine the interface temperature between the asbestos and fiver glass insulations.

b) Determine the heat transfer rate per 1 m. length of pipe.



4. A 3 cm. diameter aluminum sphere [k = 204 W/m’C, p =2700 kg/cm3, and C, = 0.896
kJ/kg’C] is initially at 175°C. 1t is suddenly immersed in a well-stirred fluid at 25°C. The
temperature of the sphere is lowered to 100°C in 42 second.

Calculate the heat transfer coefficient.



5. A counter flow shell-and-tube heat exchanger is to be used to cool water from 22°C to 6°C
by using brine entering at -2°C and leaving at 3°C. The overall heat transfer coefficient is 500
20

W/m C.

Calculate the that transfer surface area for a design heat load of 10 kW,



