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I. One side of a plane wall is maintained at 100°C,
while the other side is exposed to a convection
environment having T = 10°C and h=12
W/(m2-°C). The wall has k = 1.2 W/(m-°C) and
is 40 cm thick. Calculate the heat flux through
the wall. (10%)

II. Derive an expression for the temperature
distribution in plane wall having uniformly
distributed heat source ¢ and one face
maintained at a temperature T, while the other
face is maintained at a temperature T,. The
thickness of the wall may be taken as 2L. (15%)
Hint: the energy equation for the problem can be
written as -—2——+—q—=0.
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III. The one-dimensional Fourier law can be written
as :
oT
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(1) Whatare ¢",kand 0T /0z? (6%)
(2) What is the meaning of the negative sign in the
equation? (4%)
(3) Ifthe Fourier is re-written as
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is it correct? Why or Why not? (5%)

IV. Explain the following terms: (20%)

(1) Heat conduction equation or Heat diffusion
equation

(2) Heat transfer rate
(3) Specific heat

(4) Thermal diffusivity
(5) Nusselt number

V. Answer the following questions: (25%)

(1) What are the differences between heat transfer
and thermodynamics?
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VI. The temperature distribution across a wall Im
thick at certain instant of time is given as
Tx)=a+bx+ cx?

where T is in degrees Celsius and x is in meters,

while a = 900°C, b = -300°C/m, and ¢ = -50°C/m’.

A uniform heat generation, § =2000W /m’ , is

present in the wall of area 10 m? having properties

p = 1000 kg/m’®, k = 40 W/mK, and c, = 4 kJ/kg-K.

(1) Determine the rate of heat transfer entering the

wall (x = 0) and leaving the wall (x = 1m). (8%)

(2) Determine the time rate of temperature change

at x = 0.5 m. (7%)
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