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Sixth Semester B.E. Degree Exanoin"fftion, Jan./Feb. 2023
Heat TranCf,.&r

Time: 3 hrs. -:'';pt .*,".Max. Marks: roo
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Note: l. Answer any FIVE full questi@,"efioosing ONE full quegfuy from each modale.
2. Use of heat transfer data. .eW is permitted. *r;::"'

,i*q$]Sryodule-1

I a. State the laws governing three U*i.ilffiIIeat transfer. (09 Marks)
b. A square plate of size$.Sqp#!.x 15 cm is inserted betlVeei, two slabs. Slab 'A' is 2 cm thick

(K = 50 w'"."c)trgp,ry 
P. 
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(i) Maximumtemperature in the system-ds'^

2a.

b.

of insulation and without
(10 Marks)

h = 90 Wm2oC. ;i,.,.

Qittr&:'-

tr*St " Module-3'' .tr

a. Using dimenpioiial analysis obtain dimen.sionless parameter in forced convection heat

t'. OR-
a. Derive an e$fqssion for instanlariirolrs and total heat flow in terms of Biot and Fourier

number in one dimensional heat ibnduction. (08 Marks)
b. What are Bioi%nd Fourier numhers? Explain their significance. (06 Marks)
c. A 50 cm x 50 cm roppe,q@U 6.25 mm thick has a uniform temperature of 300'C. The

temperature is suddenlylffired to 36oC. Calculate the time required for the plate to reach

the temperature of 108;C Take p : 9000 kd-'; C = 0.38 kJ/kg"C; K : 370 WmoC;
(06 Marks)

transfer. _'t'..
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(ii) Outgf,qrf"ace temperature of two rl?,b$"
Draw eg$dyaftlht circuit for the system, (ll Marks)

rfl." _ - : :! OR ,""*,n_,
What is critical thickness of insul'ition and derivg6ffiffipression for critical thickness of
insulation for a cylinder. : ,. - -* 

- ,,.'':''-.''" (10 Marks)lllsurau(Jlr ror a L:yurrqgf. ***o]r, + (*.. (ru lvrarKs,

Calculate the critical ra$ffi,"Sf,insulation for asbffi (K: 0.172 W/mK) sunounding a pipe
and exposed to room iff-ht :OO'K with h ffiA*& Wm2K. Calpul*e the heat loss from a
475 K,60 mm diametet pipe when co
insulation. Also'q@late percentage i

I of2

(10 Marks)
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b. When 0.5 kg of water per minute is passed through a tuh&".offl mm diameter, it is found to

be heated from 20"C to 50oC. The heating is accoutp-{i.,.sh€d by condensing steam on the

surface of the tube and subsequently the surface rcffi-chture of the tube is maintained at

85oC. Determine the length of the tube required fop'fully developed flow. Take thermo-

physical properties, p = 983.2 kd-'; Cr';',h'%.178 kJ/kgK; K 0.659 WmK,
y = 0.478 x 106 m2ls. .,^ * (to Marks)

$4$ii:#:r..i.ffi +:::::-.::

6 a. Explain briefly the following for flow opr flat plate:
(i) Velocity boundary layer ffirldrermal boundary layec*:, (12 Marks)

b. A vertical cylinder 1.5 m higl#%ibfll80 mm in diameter is maintained at 100'C in an

,#\, *;*' Module-4 ;
7 a. Derive an expregiibn'for LMTD for parallel_ffuw heat exchanger and state the assumptions.-'.1;,,:.,,., ,,"I*i;i (10 Marks)

b. Water to watep,heat exchanger of a courl@flow arrangement has heating surface area of
Z m2. vtas$iAciw rates of ho1 and cold $uids are 2000 tgfrr and 1500 kglhr respectively.

TempeStuqp-.of hot and cold fluidq.fujnlet are 85oC and QJ.C respectively. Determine the

amouA&-of heat transferred fron.r".h6t# cold water and #*df'temperature at the exit if the

.*,ru*it OR #:fu 
-'- ffiv

8 a. Explain the following: (&Filmboiling (ii),nffiboiling (iii) SfrbCooled boiling
/:-,\ o^e.-^+^J L^lt.i-^ -wn .j: .* ** * 'r'! /na n

\r,, r arv uvsu- .r. 
dlur}t,

(ii) Themte'at rvhich steam is; ensed perunit le,ffiof the tubes.

Take fu;[:-t$4'C at 15 kPa. r *iu**' .tryi " (12 Marks)
t ^^"t

A vertical cylinder 1.5 m hi

atmosphere environment of 2€q.rydalculate heat loss by free convection from the surface of
the .ylird"r. Assume plop-t*fEt of air at mean teniperature as p : 1.06 kg/m3,

y = 18.97 x 10{ m2ls, C,i kJlkg'C and K = 0,n10#j+kJ/mhoc (Wm'K). (08 Marks)

heat transfer. (10 Marks)

(iv) Saturated boiling -",'i' -^";ru ",,,r (08 Marks)
b. A steam condenser cor{sisting a square arr ffi25 horizontal,,,tu,bes, each 6 mm in diameter,

is installed at the exhaust hood of steamturbine. The tubes are exposed to saturated steam at

apressureof l5lcPa. Ifthesurfacetempenatureismaintained at25"C,calculate:
(i) The heat transfer coefficient ' , .

:, " lllortulc5.
u. .- S;1q, e and explain flre roibbihg: -ffi
,',ffi- Stefan Boltzmarila{' (ii):&?chofflaw,,.,]i6* Stefan lioltzmffif- (iij Kirchofflaw (iii) Plank's law
*''{Xi") Wein's displ{iiqBflt law 

" 
(*) Lambert's cosine law (10 Marks)

b. Two large pqgld"P"lttes with e :0.5 each are maintained at different temperature and are

exchanginqlflea\ by radiation. Two,,"equally large radiation shields with surface emissivity
0.05 are inttQfluced in parallel to the plates. Find the percentage reduction in net radiative

OR
10 a. Explain the following: * (i)toncept of black body

(iii) View or shape..factor in radiation
(ii) Radiation shield

(12 Marks)

b. Two parallel re jttlar surface lm x 2m are opposite to each other at a distance 4m. The

surfaces are SlaCk and at 100'C and 200'C. Calculate the heat exchange by radiation
between two qurfaces.
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(08 Marks)


