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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions.

1. (a) What are fins ? Define its efficiency.

Write mathematical expressions for it. 5

(b) Define Condensation. What are its types ?

Which is the better type of condensation ?

Explain with reason. 5

6. (a) What are heat exchangers ? Explain any

two different types of heat exchangers

with a neat diagram. 10

(b) Water is to be cooled from 80ºC to 20ºC

using water entering at 4ºC and leaving

15ºC in shell and tube heat exchanger.

The overall heat transfer coefficient is

480 W/m2.ºC. Calculate heat transfer

surface area when the heat load is 25

kW. 10

7. (a) Classify evaporators based on the mode

of feed supply. 5

(b) What is difference between forced and

natural evaporators ? What are advantages

of forced circulation over natural

convection in case of evaporators ? 5
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(b) Derive an expression for the convective

heat loss from an infinite long fin.

Assume that the temperature at the end

of the fin is essentially that of the

surrounding fluid. 10

(c) A iron pipe (k = 72 W/m. ºC) has inner

radius 7.5 cm and outer radius 10 cm.

Inner and outer temperature are 150ºC

and 50ºC. What is the heat loss per metre

length of pipe ? 5

2. (a) Define lumped system. For what

condition of Biot number it can be

applied. Write mathematical expression

for the Biot number. 5

(b) Using analytical approach, derive an

expression for temperature distribution

systems undergoing transient conduction

for a slab. 10

(c) One side of plane wall (k = 1.6

W/m. ºC of thickness 50 cm is maintained

at 150ºC while other side is maintained

at 25ºC in the environment and h = 20

W/m2.ºC. Calculate heat transfer rate

through wall. 5

3. Consider a plate which is being heated over

the entire length, derive the following

relation : 20

Nux = 0.332Pr1/3Re1/2

4. (a) Define the significance of the following

numbers : 10

(i) Graetz number

(ii) Stanton number

(iii) Rayleigh number

(iv) Grashof number

(v) Prandtl number

(b) Give analogy between the driving force

of heat transfer and mass transfer. Explain

it mathematically with help of laws. 10

5. (a) Define the term boiling. Draw boiling

curves and explain it in detail. Also,

explain the following terms :

(i) Pool boiling

(ii) Sub-cooled boiling

(iii) Saturated boiling

(iv) Nucleate boiling

(v) Film boiling. 15
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(c) A solution containing 5% solute by

weight is to be concentrated to 15% at

the rate of 2000 kg/hr. The feed solution

is introduced in the evaporator at 40ºC

and steam at 110ºC. Determine heat

transfer area of the evaporator. Enthalpy

data in kcal/kg. is given :

Hf = 40, Hs = 642, H = 639, Hc = 111;

U = 1220.53 kcal/m2.ºC. 10

8. (a) Derive an expression for the radiation

heat exchange for infinite parallel black

plates. 10

(b) A black body is emitting at 1600 K.

Calculate maximum spectral emissive

power. 5

(c) Calculate the temperature of the black

body that gives an emissive power of

103 W/m2 at the wavelength of 0.8 µm.

5
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