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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. Use of

properties tables of fluid and related charts

is permissible. All questions carry equal

marks.

Assume flow is parallel to 100 cm

side. Take for air;  = 0.815 kg/m3,

 = 24.5 × 10–6 N-s/m2, Pr = 0.7,

k = 0.0364 W/m-K. 10

6. Discuss the following : 20

(a) Plank's distribution law

(b) Stefan Boltzmann law

(c) Kirchhoff's law

(d) Shape factor

(e) Radiation shields.

7. (a) Explain shell and tube heat exchanger.

Why baffles are used. 8

(b) Prove that that for an evaporation

process :   = 1 – e–NTU, where

  = effectiveness, NTU = no. of transfer

unit. 12

8. A vertical plate 350 mm high and 420 mm

wide at 40ºC is exposed to saturated steam at

1 atm. Calculate :

(a) Film thickness at the bottom of the plate.
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1. (a) Define Thermal conductivity and explain

its significance in heat transfer. Discuss

the variations of thermal conductivity with

reference to temperature of metals, non-

metals, liquid and gases. 10

(b) The plane wall of fireclay brick, 25 mm

thick is having temperatures 1350ºC and

50ºC on two sides. The thermal

conductivity of fireclay varies at k = 0.9

[1 + 0.0007 T(ºC)]. Calculate the

heat loss per square meter through

the wall. 10

2. (a) Derive an equation of heat flow

by conduction through a composite

cylinder. 10

(b) The temperature distribution in a plate of

thickness 20 mm is given by T(ºC) =

10x + 6x2 + 4. Calculate the flux on two

sides of the plate. Also calculate rate of

temperature change with respect to

time, if k = 300 W/m-K,  = 5800 kg/m3

and Cp = 420 J/kg – K. 10

3. Explain an analytical method for solving two

dimensional steady state conduction problem

without heat generation. 20

4. An aluminium can, having volume of 500 ml,

contains beer at 1ºC. Using lumped heat

capacity analysis, estimate the time required

for the contents of the can to warm upto

20ºC when it is placed in a room at 25ºC

with convective heat transfer coefficient of

10 W/m2–K. Assuming the can as cylindrical

with L = 1.5 D and properties of beer are

 = 999 kg/m3; Cp = 4.19 kJ/kg-K. Also

derive the equation used for the solution. 20

5. (a) Derive momentum equation for

hydrodynamic boundary layer formed

over a flat plate. 10

(b) Air at 200ºC and 1.03 bar flows over a

flat plate 100 cm × 15 cm maintained at

120ºC at a speed of 5 m/s. Find :

(i) Thickness of thermal boundary layer

at the trailing edge.

(ii) Heat transfer from the plate.
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(b) Maximum velocity at the bottom of the

plate.

(c) Total heat flux to the plate.

Assume vapour density is small compared to

that of the condensate. Derive above

expressions first to solve the problem. 20
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