I_mportant Note : 1. On completing your answers, eompulso_rﬂy, draw diagonal ¢Toss lines on the remaining‘ blank pagee‘

50, will be_ treated as malpr.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

ixth Semester B.E. Degree Exammaﬂon, Jan./Feb. 2023
Heat Transfer

Max Marks: 80

.« L (09 Marks) '
b An exterior wall of a house maymbe approximated by a 10cﬁim}ayer of brick (K =0.7W/m°C),

followed by 4cm layer of gypsum plaster (K = 0.48W/m°C). What thickness of rock. wool ,;j" '

insulation (K = 0. 06W/m°C) should be added to- redace the heat Ioss through the wall by";
80%. A ' (07 Marks) :

OR..

- a. Derive general three dimensional heat condlrctlon equation in Cartesian coordlnate system

_____ HEN (os Marks)” o

thick (K SOW/mK) and slab ‘B*is lem thick (K = 0. 2W/mK) The out51de heat transfer = .'
co- efﬁcrent on both sides of A and B are 200 and SOW/ w—]{{ respectlvely Temperature of i

(08 Marks_) i

L Module-2~ 4. & B

= B Derwe an expression- for CI’ItlLdl radius, of msulatron for a gphere hence deﬁne the crrtrcal- :

(08 Marks) e

convective heat transfer coefficient i is 22W/m’K. Determme
C1) The end temperature assummg the end to be. msulated
i} Temperature at 80mm distance from the wail N S0
iii) . The end temperatur:e if the fin were to-be 80m long with end not msulated (08 Marks) e

;_Tm :EXP|:_hAt:| £ " N s (08 Marks) 1

b. A 6cm potato initially at a uniform temperature of 20°C, is suddenly dropped into bmhngf

water at 100°C. The heat transfer co-efficient between water and the surface is 6000W/m’K. .

The thermo physical. propemes of potato can be taken same as those of water.r«_ﬁ‘

[a=1.6 x 10 "m*/sec-and K = 0.68W/m-K]. Determine the time required for the centre of o -

potato to reach 95°C and energy transferred to the potato during this time. (08 Marks)
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Module-3

Briefly describe the boundary conditions related to numerical analysis of heat conduction.

(08 Marks)
Explain the energy balance procedure to obtain the finite difference formulation of 1-D heat
conduction problem in Cartesian coordinates. (08 Marks)

or

Define: i) Black body ii) Planck’s law iii) Wein’s displacement law -iv) Lambertz law.

(08 Marks)

Two parallel plates at T; = 900K and Tz = 500K have emissivities=e€; = 0.6 and €, = 0.9
respectively. A radiation shield havmg an emissivity €3; = 0.15 on one side and emissivity
€3> = 0.06. On the other side 1s: placed between the plates. Calculate the percentage

reduction in heat transfer, When radlatlon shield placed between the plates. (08 Marks)
Module-4
Explain the concept of thermal boundary layer on a flat plate. (08 Marks)

Air at 30°C is flowing-across a tube with a velocity of 25m/sec. The tube could be either a
square with a side of S5cm or a circular cylinder of diameter Scm. Compare the rate of heat

transfer in each case if the tube surface temperature is 124°C. (08 Marks)
& OR
Explain‘the concept of velocity boundary layer on a flat plate. (08 Marks)

A circular plate of 25cm diameter Wwith both the surfaces are maintained at a uniform
temperature of 100°C is suspended ina horlzontai posmon in atmospheric air at 20°C.

Determine the heat transfer from plate. : - (08 Marks)
Module-5
Derive an expression of EMTD for counter flow heat exchanger. (08 Marks)

A cross flow heat exchanger with both fluids unmixed is used to heat water flowing at a rate
of 20kg/sec from 25°C to 75°C, using gases available at 300°C to be cooled to 180°C. The
overall heat transfer coefficient has a value of 95W/m”-K_ If Cp for gas is 1.005kJ/kg-K.

Determine the area of heat transfer required. (08 Marks)
Y. OR
Explain the regimes of pool boiling with a neat sketch. (08 Marks)

Dry- steam at 100°C “condenses on outside surface of a horizontal pipe of outside

£diameter = 2.5cm. The.pipe surface is maintained at 84°C by circulating water through it.
~ Determine the rate of formation of condensate per meter length of the pipe. (08 Marks)
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