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INSTRUCTIONS TO CANDIDATES 
SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 
each. 

1. 

SECTION-B contains FIVE questions carrying FIVE marks each and students 
have to attempt any FOUR questions. 
SECTION-C contains THREE questions carrying TEN marks each and students 3. 

have to attempt any TWO questio ns. 

SECTION-A 

1.Write briefly: 

a) Which aspect makes the thermal conductivity of insulating materials lower than that 

of metals? 

b) Define thermal resistan ce of a spherical shell. 

c)Why there is a negative sign in Fourier law of heat conduction? 

d) Write the boundary condition for a fin loosing heat at the ti 

e) What do you understand by local and average heat transfer coefficients? 

f Define bulk mean temperature. 

g) Define total hemi spherical emissivity. 

h) Define velocity and thermal boundary layers. 

i) What is burmout point in a pool boiling curve? 

j) What is lumped capacity analysis? 
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SECTION -B 

Write the three dimensional heat conducuo simplify it to obtain 1-D temp 

2 

With heat generation and specified temperature 
The 4 mm thick fins of mild steel are used to transfer heat from water to air. 

Decide the 
perature 

distribution (radial 
direction) 

in a solid cylinder 

f surface. 

cquation in 
cylindrical 

coordinates 

and 

utility of fin on either side. The heat transfer coefficient of air is 80 W/m. K, while that 3. 

1or water is 5600 W/m2. K. Take thermal conductivity of mild steel as 45 WIm. 

Cxtremely rouoh Or local heat transfer coefficient h, for flow over a flat plate with an 

extremely rough surface were found as 
4. EXperimental results for local heat trans fer coefficient hz 10r io 

hax 0.1 

CC 1s a constant and x is a distance from the leading edge of the plate. Do 

local ho auo of average heat transfer coefficient h for a plate of length to tne 

local heat transfer coefficient h, at x. 

uss he conditions under which the dropwise condensation can take place. wny uc 

acOL neat transfer in dropwise condensation is many time that of film condensation? 
5. 

A thermocouple is used to measure the temperature of a hot gas flowing in a tube 

maintained at 100°C. The thermocouple indicates a temperature of 500°C. If the 

emissivity of thermocouple junction is 0.5 and the convective heat transfer coeficient is 

250 W/m K, determine the actual temperature of the gas. 

6. 

SECTION -C 

A solid steel ball 5 cm in diameter and initially at 450°C is quenched in a controlled 
7. 

environment at 90°C with convection coefficient of 115 W/m*. K. Determine the time 

taken by center to reach a temperature of lb0C. Take thermo-physical properties as 

C 420 J/kg. K, p= 8000 kg/ m', k =46 W/m. K. 

91 kg of water is to be heated from 10C. to 7TC with hot gases at 166°C flowing at 

364 ke/hr. Taking specific heat of gases 1.05 KJ/kg-K, of water = 4.187 ki/kg -K and 

the overall heat transfèr coeticient14 W/m-, Calculate the area of heat exchan e 

surface required for i) parallel flow, ii) counter flow. 

8. 

Write short notes on the following: 

9 

a) Critical 
thickness of insulation 

b) NTU method. 

Mobile No. or Making of passin request on any 

NOTE: 

Disclosure 
of Identity by writing 

Mobile No. o 
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