50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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“Time; 3-hfs. i Max. Marks: 80

Note: 1. Answer any FIVE full questtm;s, choosing ONE full que

1 a
b.
2 a
b.
c.
3 a
b.
c.
4 a
b.

from each module.

2. Use of Heat Transfer Data ﬁlandbook is permltted

Module—l &
Derive the 3-D general heat conductlon equation in Cartesian coordinates. (08 Marks)
The temperatures on th two surfaces of a 25 mm thick steel plate, (k =48 W/mK) having a
uniform volumetric heat'generation of 30 x 10° W/m?; are 180°C and 120°C. Neglecting the
end effects, determine:

(1) Temperatur drstrrbutlon across the plate

(i) Value and position of maximum temperature

(iii) Flow.of heat from each surface of the plate. (08 Marks)

Wha i you mean by boundary w@rrditions of 3 kinds? . o (03 Marks)
Define the terms: N
(i) Thermal conductivity

(04 Marks)

V 7rnK) should be added to
reduce the heat loss through the wall by 80%? (09 Marks)

(05 Marks)
03 Marks)

same in case ofasphere.
Define the terms Fin efﬁ i

,,,,,

inside the plate 15 mm from the mld lane after 4.3 minutes. (08 Marks)

What do yourmean by lumped system analysis? Derive an expression for the temperature
distribution of a solid body when it is suddenly exposed to ambient air using lumped
parameter analysis. : (08 Marks)

The aluminium square fins-(0.5 mm x 0.5 mm) of 10 mm length are provided on a surface of
semiconductor electronic device to carry 1W of energy generated by the device. The
temperature- at the surface of the device should not exceed 80°C when surrounding
temperature is 40°C Neglecting the heat loss from the end of fins, find the number of fins

««««««

required to carry ‘out the above operation. Take, ka; =200 W/mK, h =15 W/m’K. (08 Marks)
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Module-3

......

temperatures at the boundaries.
Assuming the sun (diameter = 1.4 x 10° m) a
5750 K and at a mean distance of 15
estimate the following:
(1) Total energy emitted by the sun :
(ii) The emission received per m }ust*‘butsrde the atmosphere
(iii) The total energy received
earth.
(iv) The energy received by a1.6mx 1.6 msolar collector whose normal i is inclined at 5 0°

(08 Marks)

OR

Define the fo]lo ;
(i) Blackb ”dy (i1) Kirchoff’s law
) (1V) Spectral emrsswe power (04 Marks)

(04 Marks)

08 Marks)

€ (shield) =04.

With sketches show.the dlﬂ'erent reglons ofvelocity and thermal boundary layer of forced
convection over a flat plats. P (08 Marks)
In a straight tube’of 60 mm diameter, water is flowing at a Ve1001ty of 12 m/s. The tube

surface tempemmm is malntalned t””70°C and the ﬂowmg water 18 heated from the inlet

with a surface temperature of 2“1 . Calculate the heat he would loose while standing in a
30 kmvh wind at 12°C. ¢ (08 Marks)

,,,,,,,,

wide has been desrgnedwpn free convection heating of liquid blsmlth The maximum
temperature of the plate surface is limited to 960°C while the lowest available temperature is
340°C. Calculate the maximum possible heat dissipation from both sides of each plate. Take

the thermophxsxcal propertles of bismith as, p = 10000 kg/m’, u = 3.12 kg/mh,
' (08 Marks)
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Module-5

Derive an expression for LMTD for counter flow
assumptions. (08 Marks)
Water at atmospheric pressure is to be boiled in polished copper pan. The diameter of the
pan is 350 mm and is kept at 115°C. Calculate the following: —

(i) Burner power

(ii) Rate of evaporation in kg/h

(iii) Critical heat flux

in a heat exchanger with proper

Explain the terms: .
(i) Filmwise and dropque condensation
(i) Nucleate pool boiling” £ (04 Marks)
With a sketch show dﬂe ent boiling regimes. el (04 Marks)
It is required to desfign a shell and tube heat exchanger for heating 2.4 kg/s of water from
20°C to 90°C by hot engine oil (C, = 2 4k]fkgK) flowing through the shell of the heat
exchanger. The oil makes a single pasél}ientenng at 145°C and leaving at 90°C with an
average héat transfer coefficient of 380 W/m?K. The water flows through 12 thin walled
tubes 0f'25 mm diameter with each tube making 8 passes through the shell. The heat
transfer. coefficient on the water side is 2900 W/m?® Kw alculate the length of the tube
required for the heat exchanger to.accomplish the requlr >d'heating. (08 Marks)
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