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Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Discuss the following :

(a) Finned surfaces 7

(b) Critical thickness of insulation 6

(c) One-dimensional heat conduction through a

composite wall. 7

2. (a) A steel ball [c = 0.46 kJ/(kg.ºC), k = 35 W/(m.ºC)]

5 cm in diameter and initially at a uniform

temperature of 450ºC is suddenly placed in a

controlled environment in which the temperature is

maintained at 100ºC. The convection heat transfer

coefficient is 10 W/(m2.ºC). Calculate the time

required for the ball to attain a temperature of

150ºC 8
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(b) Define Biot number and its physical significance.

Also, mention the criteria for lumped system

analysis. 4

(c) A small cubical furnace 50 by 50 by 50 cm on

the inside is constructed of fireclay brick

[k = 1.04 W/(m.ºC)] with a wall thickness of 10 cm.

The inside of the furance is maintained at 500ºC, and

the outside is maintained at 50ºC. Calculate the heat

loss through the walls. 8

Unit II

3. Write short notes on the following :

(a) Natural convention 6

(b) Forced convection 6

(c) Filmwise and dropwise condensation. 8

4. (a) Air at 1 atm and 35ºC flows across a 5 cm diameter

cylinder at a velocity of 50 m/s. The cylinder surface

is maintained at a temperature of 150ºC. Calculate

the heat loss per unit length of the cylinder using

the Knudsen and Katz correlation :
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Given data is f = 2.14 × 10–5 kg/(m.s),

kf = 0.0312(W/m.ºC), Prf = 0.695, f = 0.966 kg/m3.

12

(b) Explain the working of heat pipe. 8

Unit III

5. Discuss various types of heat exchangers along with a

diagram. 20

6. (a) By condensing dry saturated steam at 1.41 kg/cm2 at

110ºC, 9100 kg of 100% ethyl alcohol is heated per

hour from 10ºC to 80ºC. The overall coefficient of heat

transmission varies linearly with temperature from

97 kcal/(m2.h.ºC) at 10ºC to 390 at 80ºC. Obtain the

suface area of the heat exchanger. Specific heat of

absolute alcohol = 0.65 kcal/kg.ºC. 12

(b) How is effectiveness for a heat exchange defined ? 8

Unit IV

7. (a) Obtain the rate of heat loss from a thermoflask if

the polished silvered surfaces have an emissivity of

0.05, the liquid in the flask is at 95ºC and the

casing is at 20ºC. Calculate the loss if both

surfaces were black. Stefan-Boltzmann constant

= 4.875 × 10–8  kcal/(h.m2.K4). 13

(b) Define view factors. 7
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8. (a) Discuss the following : 3×3=9

(i) Forward feed evaporator

(ii) Backward feed evaporator

(iii) Steam economy.

(b) An evaporator is to be fed with 5000 kg/h of solution

containing 10% solute by weight. The feed at 40ºC

to be concentrated to a solution containing 40% by

weight of the solute under an absolute pressure of

1.03 kg/cm2. Steam is available at an absolute pressure

of 3 atm (saturation temperature = 134ºC). The overall

heat transfer coefficient is 1500 kcal/(h.m2.ºC).

Calculate heat transfer area that should be provided.

Treat the solutions as pure water for purposes of

enthalpy calculators. Data : 11

Temperature, ºC Enthalpy, kcal/kg

Vapour Liquid

40 613.5 40.5

100 639.2 100.0

134 651.4 134.4
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