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NOU A

1. The walls of a refrigerator for a shop consist of slag wool 0.1522 m thick sandwiched
between sheet iron, 0.0794 cm thick, on one side and asbestos board, 0.953 cm thick, on the other.
The total surface effective for heat transfer is 37.2 m’. The atmospheric temperature is 18.3°C
and the temperature in the cold room is -3.9°C.

The thermal conductivity of iron, slag wool, and asbestos board may be taken as 69.1,
0.346 and 1.21 respectively and the surface heat transfer coefficient as 1.705 ; allin J s m’C,
units.

Compute the heat leakage into the refrigerator.






2. A conductor with D = 0.8 cm diameter carrying an electric current passes through an ambient
at T, = 30°C with a convection heat transfer coefficient 4 = 120 W/(m2 .°C). The
temperature of the conductor is to be maintained at T, = 130°C. Calculate the rate of heat loss
per 1-m length of the conductor for

(a) the conductor bare and

(b) the conductor covered with Bakelite [k=1.2 W/(m . °C)] with radius corresponding

to the critical radius of the insulator.






3. A 3-cm-diameter, stainless-steel ball [0 = 7865kg/m’, C, = 0.46kl/(kg. C), and
k=61 W/(m . °C)] is uniformly heated to T, = 800°C. It is to be hardened by suddenly
dropping it into an oil bath at To=40°C. If the quenching occurs when the ball reaches 100°C
and the heat transfer coefficient between the oil and the sphere is 700 W/(m2 .°C), how long
should the ball be kept in the oil bath?

If 100 balls are to be quenched per minute, determine the rate of heat removal from the

oil bath per minute needed to maintain its temperature at 40°C.
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024 = 102 mm
AB =203 mm
O4B = 152 mm
BC = 203 mm
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