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\,*ifqMax. Marks: 100

tlh,f
Note: l. Answer any FIVE lull questions,.*,&dtiffing ONE full questionlfrom each module.

2. (Jse of heat transfer, thermod!.nhlr4'iP data handbook an/,iiiilm tables are permitted

,:. :.t,,,,:.,. Module-L .ir

a, Write down three-dimensignal heat conduction forCartesian coordinates. Explain all the
terms involved. Alro r"{ucb*this equation as the Pqff$;'s, Laplace, Fourier equation and
one dimensional equation.: (08 Marks)
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Heat Tran6fer
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Time: 3 hrs.
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b. A plane wall of ti*i"l "s L is subjected ton a lteat supply at a rate of qe Wm2 at one
boundary surface and dissipates heat from th-ek*rface by convection to the ambient which is
at a uniforml temp€rature of T- with a e heat transfer coefficient of h*. Write the
mathematisbl'fo,rmulation of the boundary c"orditiorrr for plane wall. (08 Marks)

c. What is mearit%y thermal diffusivity?What is its significance? (04 Marks)
"

OR,.:i, ,@i:J,. 0R .,,,_.....',. 
.,,

2 a. Derive the general three dimension%l conduction egu-atidh in Cartesian coordinates and state
the assumptions made. (08 Marks)

b. A wall of a furnace is made up of inside layer of silicabrick I20 mm'thick covered with a

layer of magnesite brick240 mm thick. The tempeiatures at the inside surface of silica brick
wall and outside s]:rF+e of magnesite bri$prill are 725"C,*&d*110'C respectively. The
contact thermal tq$j&turr"" between the !wo- 

ifualls at the inte-rface is 0.0035'CiW per unit
wall area. If thermal conductivities of sitica and magngiiio"'bricks arc 1.7 WmoC and

5.8 WmoC. Calculate:
(i) The rate of heat loss unit area ofwall
(-ii-) Jhe;tbmpqraturg frgn.at-t{e"jntiqy ., .._ (08Marks)

c. What,,is-..rrteant by critical iesuldion? What is its significance on steam pipe and electrical
cables? : (04 Marks).. r =l.,,r 1,;lt' 'r,,.' "
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, d.l,l6-"rive the differential:equation gorr"*irg th" t"mperature distribution for a fin of a uniform

cross section b
.lpQuauon governrrB [ne [empera[rre olsrnDurlon ror a iln or a unrronn
ming therma._kk{rductivity, the heat transfer coefficient and ambient

constant. (08 Marks)t:mp:r?lyr:-rus_"_gn'_gti 
r-:J:Yb. A rod [K
I ;rt ).

/mK] 5 mm*iff'Eiameter and 5 cm long has its one end maintained at

100"C. The Sirface of the rod, is exposed to ambient ak at 25oC with convection heat
lransfer coefficient of 100 W/m'K. Arruming other end is insulated. Determine:transfer coefficient of 100 W/m'K. Assuming other end is insulated. Determine:
(i) The temperature of.rg&at 20 mm distance from the end at 100"C.
(ii) Heat dissipation rate ftom the surface. (08 Marks)

c. Differentiate between effectiveness and efficiency of fin. (04 Marks)
,4$s{iiai;ti, \',

:::::|:. \ OR
4 a. Obtain an expreSsion for instantaneous heat transfer for lumped heat transfer analysis of heat

conductioqp$bl"*. (08 Marks)
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to reach 255"C. Take K = 20 WmK, P 
: 580 : 1050 J/kgK.

c. What are Heisler charts? Explain their signi

b. placed in
required

18ME63

a medium
for the bar
(08 Marks)
(04 Marks)

"i, urio"cfi"ffitd heat transfe. iffi&"rt half way.+p tii the door. Take properties of air

at 1loocrq rr4.2g x 10{ m2ls, -ry,,,t*.-l,ti.S87,K: 0.0?-2'?'4WmL. (04 Marks)

i i'", ;t "S;\.-i:,*ds}' ., q* ,,fl OR *,,. 
.*'

a. Using dimensional analysis,-obtain the dimensionless parameters in forced convection heat

transTer. .' (O8Marks)

bd"'qff at 20"C and 1 _ttqiho*r over a flad$i-te at 35 m/s. The plate is 75 cm long and is
tutliaintained at 60"#A$uming unit ffnth in the zdirection. Calculate heat ffansfer from the

plate. - Jr'i:"ir ,,,r*[1,, (08 Marks)

c. What rl differertee between: " .,

(i) firce and forced convection
(ii) Lamin#and turbulentflo* (04 Marks)

.*.:itl:=' Modute-S
;ildi$r& "

a. Derive an expression ffi*,LMTD of counter flow heat exchanger. State the assumptions

made. /"t (08 Marks)

b. The flow rate of" cold flux streams running through a parallel flow heat exchanger

are 0.2 fgA a kg/sec'respectively. The inlet temperature on the hot and cold sides are

75oC and 20"--Q reipectively. The exit tempe.ralure ofhot water is 45oC. If the individual heat

transfer coedLient on both sides are 650 Wm2'C. Calculate area of heat transfer. (08 Marks)

c. Write.aEQff'on Fouling Factor.
tlq,U,,-:"1i6 ''
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OR
Water is boiled at a rate of 30 kg/hour in a
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cm dia at atnospheric pressure.

pan. Assuming nucleate boiling
(08 Marks)

10 a.

Estimate temperature at bottorn of the
condition.

b. A vertical cooling fin approximate a flat
steam at l00oC. (hre = 2257 Hlr.g).
Calculate:
(D Thickness of film at bottom of
(ii) Average heat tansfer
(iii) Heat transfer after i c-Adam's

TakeP=965.8kd*',K=0 P = 3.153 x
c. Differentiate:

(i) Sub cooled boilin
(ii) Drop wise

I of:

cm height and is gfutsed to saturated

raintained at a,ffirature of 90oC.
6

(08 Marks)

(04 Marks)
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