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PartA - Answer ALL Questions.                    10 x 2 = 20 Marks 

No. Question KL 
1. State Fourier’s Law of conduction. K1 

2. Define Fin efficiency. K2 

3. Differentiate Newtonian and non – Newtonian fluids. K3 

4. Compare free and forced convection. K2 

5. State Kirchoff’s' law of radiation. K1 

6. Discuss the radiation characteristics of carbon dioxide and water vapour. K1 

7. Define NTU of a heat exchanger. Is it correct to say that, larger the NTU, 

larger the heat exchanger will be? 

K3 

8. Give the merits of Drop wise condensation. K1 

9. State Fick’s law of diffusion. K1 

10. Mention the two mechanisms of mass transfer. K2 

Part  B - Answer ALL Questions.                    5 x 16 = 80 Marks 
No Question Marks KL 

    
11. (a) Derive general heat conduction equation in Cartesian coordinates. 16 K3 

OR 
 (b) A steel ball (specific heat = 0.46 kJ/kgK. and thermal conductivity = 35 

W/mK) having 5 cm diameter and initially at a uniform temperature of 
450°C is suddenly placed in a control environment in which the temperature 
is maintained at 100°C. Estimate the time required for the balls to attained a 
temperature of 150°C. Take h= 10W/m2K and ρ= 7833 kg/m3

16 

. 

K5 

12. (a) Engine oil flows through a 50 mm diameter tube at an average temperature 
of 1470C. The flow velocity is 80 cm/s. Evaluate the average heat transfer 
coefficient if the tube wall is maintained at a temperature of 200oC and it is 
2 m long. Properties of engine oil at 1470C are: ρ= 816 kg/m3

16 

,Pr=116, k= 

K5 
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0.1338 W/mK, µ/ρ =8 x 10-6 m2

OR 

/s.   

 (b) A large vertical plate 5m height is maintained at 1000C and exposed to air at 
300

16 
C. Estimate the convective heat transfer coefficient and the heat loss per 

unit width of the plate. 

K3 

 
13. (a) A aluminium pan of 15cm diameter is used for boiling is 2.5 cm. The pan is 

placed on an electric stove and the heating element raises the temperature of 
the pan to 110oC. Evaluate the power input for boiling and the rate of 
evaporation. Take Csf

16 

=0.0132.    

K3 

OR 

 (b) 
 

In a parallel flow heat exchanger, hot water is cooled from 800C to 400C by 
cold water entering at 200C. The mass flow rate of hot water is 0.2 kg/s and 
the mass flow rate of cold water is 0.5 kg/s. If the individual heats transfer 
coefficients on both sides are 600 W/m2

16 

K. Evaluate the area of the heat 
exchangers. 

K3 

 
14. (a) Liquid Helium at 4.2 K is stored in a dewar flask of inner diameter = 0.48 m 

and outer diameter = 0.5 m. The dewar flask can be treated as a spherical 
vessel. The outer surface of the inner vessel and the inner surface of the 
outer vessel are well polished and the emissivity of these surfaces is 0.05. 
The space between the two vessels is thoroughly evacuated. The inner 
surface of the dewar flask is at 4.2 K while the outer surface is at 300 K. 
Estimate the rate of heat transfer between the surfaces. 

16 K5 

OR 
 (b) A furnace wall emits radiation at 2000 K. Treating it as black body 

radiation, Evaluate 1. Monochromatic radiant flux density at 1 μm wave 
length. 2. Wave length at which emission is maximum and the 
corresponding emissive power. 3. Total emissive power. 

16 K3 

 

15. (a) Dry air at 200 16 C [ρ = 1.2 kg/m3, v = 15 x 10-6 m2/s. D = 4.2 x 10-5 m2/s] 
flows over a flat plate of length 50cm which is covered with a thin layer of 
water at a velocity of 1m/s. Estimate the local mass transfer co-efficient at a 
distance of 10cm from the leading edge and the average mass transfer co-
efficient. 

K3 

OR 
 (b) Oxygen at 250 16 C and pressure of 2 bar is flowing through a rubber pipe of 

inside diameter 25mm and wall thickness 2.5mm. The diffusivity of O2 
through rubber is 0.21 x 10-9 m2/s and the solubility of O2 in rubber is 3.12 
x 10-3 kg-mole/m3-bar. Estimate the loss of O2 by diffusion per metre 
length of pipe. 

K5 

********* 


