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1. a) Write short notes on the following ;

i) Thermal diffusivity
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b) A horizontal steel pipe having a diameter of 50 mm. is maintained at a temperature
of 50°C in a large room where the air and wall temperature are at 20°C. The surface
emissivity of the steel may be taken as 0.8.

Calculate the total heat loss by the pipe per unit length.

Givenh=6.5 W/m’°C and O =5.669 X 10" W/m’ K",



2. The inside surface of a brick wall of 10 cm. thick [k, = 1 W/(m C0)] is at 930°C, and the outer
surface is exposed to an ambient at 30°C with a heat transfer coefficient of 20 W/(m’ . °C).

(a) What is the temperature of the outer surface?

(b) Calculate the thickness of the insulation 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 conductor with 0.8 cm diameter carrying an electric current passes through an ambient at

30°C with a convective heat transfer coefficient of 120 W/(m2 . °C). The temperature of the

conductor is to be maintained at 130°C.

Calculate the rate of heat loss per 1-m length of the conductor for ;

(a) the bare conductor and,

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

to the critical radius of the insulator.



4. A grape of 1 cm. diameter (k = 0.6 W/m’C, 0 = 1100 kg/m’, and C, =4.2kl/kg’C), initially at
a uniform temperature of 20°C, is placed in a refrigerator in which the air temperature is 5°C. If
the heat transfer coefficient between the air and the grape is 20 W/m’°C.

Determine the time required for the grape to reach 10°C.



5. Alarge brick wall (0L =5 X 107 m2/s, k=2.7 W/m °C) of 20 c¢m. thick is initially at a
uniform temperature of 100°C. Suddenly both of its surfaces are lowered to 20°C and maintained
at that temperature for time t > 0.

Using a mesh size of 5 cm., and an explicit finite scheme;

a) Calculate the temperature distribution at the nodes for 5 consecutive time steps,

b) Calculate the heat flux at the boundary surface (x = 20 cm.) at the end of time step 5.

1
(Using r = 2 for stability criteria.)



