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Note: This questlon paper contains two parts A and B.

1.a)
b)
.9

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b cas sub questlons

:PART ‘A

2
h)
1)

...... (25 Marks) .

What do you mean by steady state heat transfer. [2]
What are the initial and boundary conditions for conduction of heat transfer? [3]
What is heat generatlon in 1a solid? G1ve examples 2]

e [3}
What is the significance of non- dimensional numbers? [31
Define critical heat flux. [2]
Define Stefan Boltzmann constant. [3]

What is LMTD correction factor? 2]
List Q,ut--the appligatiohs~~of_ heat exchangers. : : (31

(50 Marks)

Find the steady state heat flux through the infinite composite slab made up of two
materials. Also find the interface temperature T;. The thermal conductivities of the two
materials vary lmearly with temperature as_ [10]

30°C

A furnace wall is built up of two layers laid of fireclay 12cm thick and red brick 25 cm
thick while the annular space between the two is filled with diatomite brick (15cm).
What should be the thlckness of the red brick layer if the wall is to be constructed

www.FirstRanker.com




:I » FirstRanker.com

Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

1.

Derive the equation for steady-state heat transfer through a spherical shell of inner
radius r; and outer radius r; and compare the result with the solution obtained for a
thrck walled cylmder [10]
OR s e e )
Derlve an: expressron for heat flow’. through solrd sphere wrth heat generatlon

/Derivé-art expressiont forthe heaf loss per-square metre 6fthe surface areir for a furhace®

wall when the thermal conductivity varies with temperature according to the relation,
K =a+bT2. [5+5]

Discuss briefly thermal and hydrodynamic boundary layer and obtain Reynold’s
analogy in forced convectlon o,

coefﬁcrent at lOcm from the leadmg edge Also calculate the average heat transfer

coefficient over the entire length of the plate. [5+5]
OR
Determine the heat transfer rate by free convection from a plate 0. 3m % 0.3m for which

one surface 1s 1nsulated and the other surface is mamtamed at llO C and exposed to

1ng arrangements :

c) The plate is horizontal with the heating surface facing down. [10]

Using dimensional analysis obtain an expression for Nusselt number in terms of
Reynolds and Prandt]l numbers.

A, llght oi] with 20°C inlet temperature.flows at the-tate-of-500 kg/minute-through S5em .~
inner, diameter prpe whrch is enclosed by a Jacket contammg condensrng stean..at

/150°C: 1 the pipe is 10"méter lorig, find the outlet tempetatire of the oil. ™ [5+5]"

OR
Two parallel plate 3m x 2m are spaced at 1m apart one plate is maintained at 500°C and
other at 200°C. The emissivity of the plates are 0.3 and 0.5. The plates are located in a
large room and room walls are maintained at 40°C. If the plates exchange heat with
each other and with the room, find the heat lost by the hotter plate.

Calculate the heat transfer area requrred for al- 1 shell and tube heat exchanger whlch'

is used to cool 55000 kg/hr of alcohol from 66 °C to 40 °C using 40,000 kg/hr of water
entering at 5 °C. U = 580 W/m’ K, consider
a) counter flow b) parallel flow.

C""z alCOhol 3 76:

Ttis requrred to desrgn a shell and tube heat exchanger for heatmg 9000 kg/hr of water"

from 15 °C to 88 °C by hot engine oil (Cp = 2.35 klJ/kg-K ) flowing through the shell of
the heat exchanger . The oil makes a single pass, enterlng at 150 °C and leaving at
95 °C with an average heat transfer coefficient of 400 W/m®-K, the water flow through
10 thm walled tubes of 25mm dlameter wrth each tube makrng 8 passes through the
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