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Question 1 _ . '
For the section shown in Figure 1, calculate the maximum time increment allowed for node 4 in a
transient numenical anvironment. Also write the complete nodal equation for node 4.
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Question 2

Calculate the steady-state temperatures for the nodes indicated in Figure 2,
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Figure 2
Question 3 '
20.m -inner radius r- = 6 cm, outer radius r» = 8 cm, and thermal

Consider a steam pipe of length L =
conductivity k = 20 W/m-K, as shown in Figure 3. The inner and outer surfaces of the pipe are

maintained at average temperatures of Ti = 150°C and T, = 60°C, respectively. Obtain a general
relation for the temperature distribution inside the pipe under steady conditions and determine the rate

of heat loss from the steam through the pipe.

Question 4
Consider a tube wall of inner and outer radii r; and ro whose temperatures are maintained at T; and To,

respectively. The thermal conductivity of the cylinder is temperature dependent and may be
represented by an expression of the form k = k,(1 +aT), where k, and a are constants. Obtain an
expression for the heat transfer per unit length of the tube. What is the thermal resistance of the tube

wall?

Question §
A large block of steel [k = 45 W/mK, a =1.4x10"¢ m/s] is initially at a uniform temperature of 35°C The

surface is exposed to a heat flux (a) by suddenly raising the surface temperature to 250°C and (b)
through a constant surface heat flux of 3 2x10° W/m?. Calculate the temperature at a depth of 2.5 cm

after a time of 0.5 min for both these cases.

Question 6
Starting from first principle, derive the

coordinate.

differential equation of heat conduction in the cylindrical
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