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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 Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks. Assume suitable

values for missing parameters (if any).

Unit III

5. A thin board 30 cm wide and 200 cm long

moves in water at 3.5 m/sec. Assume

1/ 4

U

u y 
   

. Calculate the total resistance on

the board considering both the faces. Assume

the whole boundary layers at the two faces of

the board (take v = 10–6 m2/s,  = 998.2kg/m3.

Take the following formula for the shear

stress. 15

6. What do you understand by Wien's

Displacement Law ? Derive it from Plank law

of radiation. The temperature of a body is

measured with different optical pyrometers fitted

with different light filters. The first pyrometer

mounts a red light filter (1 = 0.65 m) and a

second one mounts a green one (2 = 0.50 m).

The temperature reading with red and green

filters are 1400ºC and 1420ºC, respectively.

Find the true temperature of the body and its

emissivity assuming the body to be grey. 15
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Unit I

1. (a) Define the thermal conductivity. How is it

related with temperature for common

gases, liquids and solids ? 5

(b) A steel slab (k = 0.04 kW/m2K) of

dimensions 3m×3m×2m is subjected to a

constant heat flux of 0.03 kW/m2. The

ambient is maintained at 30º and h = 0.2

kW/m2K. Find the temperature of the slab

at a distance of 1.5 m from the flux

supplied side ? 10

2. Define thermal diffusivity. Heat generation rate

of 5×105W/m3 takes place in a packed bed

between two coaxial sphere with radii 1 cm and

3 cm. The inner is at 300ºC and it is well

insulated. Find the temperature at outer surface

of the reactor. 15

Unit II

3. Derive the expression for efficiency for a

straight rectangular fin. Given a hair dryer with

a heating coil at its center. The outer part of

the coil is at 353 K and in contact with steel

tube having 8 fins of thickness 3 mm and width

of 5 cm. air is blown between the fins and has

a convective coefficient of 200 W/m2K. The

fins are connected to an insulator having inner

temperature same as that of the air blown in,

the outside air temperature is 298 K and the

convective heat transfer coefficient is 25 W/

m2K. Find the power required to keep the

blowing air temperature in the hair dryer at

323 K (take ksteel = 20 W/kK, kinsulator = 0.1

W/mk). 15

4. Define the Biot number and explain its physical

significance. A steel plate of 20 mm thick heated

to 500ºC is exposed to atmosphere at 20ºC.

Find the time interval when the plate will require

a temperature, differing from the ambient

temperature by not more than 1%. Take k  =

45.5 W/mK, cp = 0.46 kJ/kg-K,  = 7900

kg/m3, h = 35 W/m2K. 15
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Unit IV

7. Classify the basic heat exchangers. 0.833 kg/s

of furance oil is heated from 283 K to 363 K

in a shell and tube type heat exchanger. The oil

is flowing inside the tube side while steam at

393 K is flowing through the shell side. The

inner and outer side diameters are 1.65 cm and

1.90 cm respectively. The h.t.c. of oil and steam

sides are 85 J/s–m2-K and 7420 J/s-m2-K. Find

the number of passes and number of tubes in

each pass, if the length is limited to 285 cm.

The velocity of oil is limited to 5 cm/s to

pressure drop low. 15

8. What do you understand by Film Condensation,

discuss the Nusselt's theory of condensation ?

15
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