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Sixth Semester B.E./B.Tech. Degree Examination, June/July 2025

Heat Transfe?'t;,
Time: 3 hrs. Max. Marks: 100
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Note: 1. Answer any FIW full questions, choosing ONE fult questionfrom each module.
2. M : Morks, L: Bloom's level , C: Course outcomes.

3. Use of Heat dato hand books and thefuodynamic data hand bookli.bttiwed,
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Q.1

ln an experiment, an electric
wire of 100 mm length. The

rt'is passed through a l4ipgt:diameter
is submerged in liquid *ater and the
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current is increased while watbrstarts boiling. Determjne the power to be
supplied to the wire to grqigtain a surface temperatur*f 120"C. Assume
the heat transfer coefficient = 5 kWm'K and the water temperature is
90'c.

OR

Module - 2

One half of a long solid 25 mm diameter rod was inseited into a furnace
while the other half was projecting into air at 27oC. After steady state had

temperature is 1200 K and the coolant temBerature is 300 K.
Assume the hot and cold -Side heat transfer coefticient are respectivBl'y
200 Wm2 K and 400 Wm2 K.

Prove that.thetemperature T of,thq'body of any time 't' during Newtonian
heating or cooling is given by

$ =.-u'' 
to.wh.r. 

Bi : Biot number, Fo: Fourier number.
e'

been-ieached, the temperature of two points 7 .6 sm apart were measured
and found to be l26eC and 91'C respictively. The heat transfer
coefficient over the surfaee of the rod exposed to air was estimated to be

22.7 Wlm2 K. Determine the thermal conductivity of the rod.
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A very thin glass walled 0.3 cm diameter mercury thermometer is placed'' 
7 N/m2 K. Consider cylindricalin air where heat. trafufer coefficient is 5

thermometer bulbiof mercury with K : 8.9 W/mK and u = 0,0166 m2lh.

I Find the time required for the temperature change to reach half its frnal I ] Il,
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With an illustrative sketch explain the combined heat transfer mechanism.

Derive an expression for one dimensiijnal'
through a plane wall.

heat conduction equation
without heat generation

Derive an exo-ffion for one dimerrqiiiml fins equation'd
generation for,ffnS of uniform crospEeegtffn. ,:i
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Module - 3

Q.s a. Using dimensional analysis demonstrate that for natural convection heat
transfer Nu = f (&, C'; where No : Nusselt numh.-gr, R" : Reynolds
number G, = Grashoff number. , 

*u,
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b. A thin 20 cm diameter plate kept horizontallyi$ 120cC in a large body of
water at 80 'C. The plate convects heat torn'both top and bottom
surfaces. Determine the heat input to the pla!"e to maintain the temperatru,a

of 120 "C.
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Reynolds number
Prandtl number .,.'.,

Nusselt number ,.: -

Stanton numbet '

the relevant eqqations and their significance.
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b. Air at 20'C is flo@g over a hot plate whieh ii 20 cm wide and 50 cm
long. The platd$gtept at 100 "C. Find.lh'e h€at loss per hour from the
plate if aii ie f,owing parallel to.50 ffii'side with 2 m/s velocity.
Take p.rop.pnies of air at 60 oC ,as"'y : 18.97 , 10-6 mzls,

r = 0,,6$*W/moc, P. :0.7. TakelJr- =0.664, &12, P,l/3.,,*.

10 L3 c03

Module - 4

Q.7 a. Derive an expression for effet*iveness by NTU n

heat exchangers.

parallel 0 L3 c03

b.

diameter-
Assqnlo:€, : 4190 J/Kg.K ,wa&r 70'C. iu"'rii ''

A shell and tube heat exchanger having try,g tu,tp passes and a singleshell
pass to condense steam. Water flows at '15 Kg/s and was lteated from
60'C to 80'C. The steam condenses at 140 oC and the overall heat

transfbr coefficient of heat exchanger is 820 W/m2K. Determine the

length of the tubes required if there are 45 tubes of 27.5 mm outer

10 L4 c04

OR

Q.8 a. Air free saturated sGq{plat T, = 65'Q,tbffrdenses on the surface of
horizontal tube with an OD of 25 mrn, maintained at uniform wall
temperature T* - 35 oC. Determine thp tube length L for a condensate
flow of 6 x l0'Kg/s per tube.

10 L3 c03

b. With th€',help of a typical B&trimental boiling curve, explain the
different regimes of pool boiling.

10 r,4 c04

Module - 5

Q.e a. Stat : and exPlain :':a::r''.:

) Stefan -Boltznian law
i) Kirchoffs law
ii) Wern'.s displacement law of radiation.

10 L2 co2
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b. A flat black surface of area Ar = I cm' emits 1 KWm'.sr normal
direction. A small surface ,A'2 having same area as ata
distance of 0.5m subtending at an angle of 60oC

relative to Ar. Determine the solid angle subtended and the rate at
which Az is irradiated by Ar.

10 L3 co4
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Q.10 a. Obtain an expression for the rate of heat t&Wf-e when radiation shiel&*+

introdused between two parallel plates. #% 
* sq1

%/@
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b. A radiation shield is placed betlgmryo parallel plates one Ft- lmO K
with emissivity 0.8 and the ffir, at 300 K having em&iri**ty 0.6.
The shield has emissivity as O.ffi die side facing hot plate@,013 on the
side facing cold plate. Calcd*dthe percentage reduction in radiation heat

transfer due to the shield, * W
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