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Answcr ahrec +rcstiorrs from Sectron A alrd threc questions from Scction B.
Due credit will bc given !o ncotness and adequate dimensions.
Assumc suitahle data whcreve! necessary.
lllu$ratc you-r answer wherever necessary with the help of neat skctchcs.
Use of slide rule, logarirhmic tables, Steam tables, Molliei's Chan, Drawing
instrument, Thenoodynamic table lbr moist air, Psychromctdc Chans and
Refrigeration chans is permined.
Use of Ileat and Mass Transfcr Data Book is permittcd.
Usc pen of Bluc/Black inlfefill only for writing the answer book.
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SECTION A

(a) State the general hcat conduction diffcrential equation in cylindrical
coordinates. Using this equation, derive the cxpression for maximum temp.

in a solid cylindcr, consid€ring onc dimcnsional stcady slare hear conduction.
7

(b) A cu[cnt of 350 amp passes through a stairless stccl wirc, 2.5 mm dia and

2 m long. Thc rcsistivity and drermal conductivity of the yirc are

70 x tO-8 O m and 20W/mK resp. lf thc wire is submerBed in a lluid
maintained at 50 0C and convective heat transfcr cocfl on wirc surfacc is
3500W/m2K, calculate the steady statc tcmp at thc ccntrc and at thc surlacc
of wirc. 6

(a) Explain briefly gaphical method for solving two dimcnsiona.l steady state

conduction problem. Also discuss the significance of the conduction shape

factor in this mcthod. 8

(b) 'l'hc insidc dimcnsions of a furnace arc 3 m x 2.5 n x Z m. 'lhc walls arc

0.2 m thick and have thcnnal conductivity of 1.3 W / mK. If thc temperaturcs

at the inner and outq surfaces arc 30O 0C and t00 0C resp, calculatc thc
ratc of heat loss. 6
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3 (a) Wha[ are Hcisler charts I l)iscLrss thcir significancc in solving uansicnt
conduction problcms. 7

(b) A 6 cm thick largc sreel plarc (k=42.6W/mK , (I=0.043m2/h). iniriauy ar
,140 0C is suddenly cxposcd on both sidcs to an environment with convcctiyc
heal transl'cr cocfficicnt 235W tm2 K and temp. 500C. Dctcrmine thc ccntrc
line lcmp. and temp. .insidc thc ptatc 15 mm fiom the rnid plalc aftcr 4.3
minutqs. 6

(a) What is thcrmal boundary taycr ? I)iscuss its forrnarion for flow of a cold
fluid over a hor horizontal surface. j

(b) Air at I arm and 350C flows across a 5 cm dia cylindq at a vel@iry ol'
50 m / scc. The cylindq surfacc is maintained at t5O0C. Calculatc rhc heat
loss per unit length o[ the cylindcr.
Use - Nu = cRT.plu. 6

(a) How are the velocity and tcmp ficlds devclopcd, in natural convection, in
front of a vqtical plate which is maintained at a tcmp. higher than thc
surrounding fluid ? Discuss and also skctch thc corresponding boundary
layers. j

(b) A horizonral pipe 0.3048 m in dia is maintained at a temp of 2500C in a

room where thc ambient air is at 150C. Calculatc hcat loss pcr mcter of
length. 6

SECTION B

(a) What is radiation shape factor ? State and prove thc re{iprocity thcorcm.

8

(b) Two paratlel rectangular surfaccs I m by 2 m arc opposirc to each other
at a distance of 4 m. The surfaces are black and at I O00C and 2000C.
Calculatc [he heat cxchangc by radiation bctwccn thc two surfaccs. 6

(a) Discuss ttrc conccpt of elcctrical network analogy for radiant heat cxchange
betwccn non - black bodies. .l

4
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ft) 'Undcrstanding and analysis of radiation from gascs and vapours rs diffcrent
dlan that for sotiG'. Explain- 6

(a) Discuss drc Nusselt theory of laminar flow film condcnsation on a verlical
platc. 'l

(b). Saturatcrl steam at tl00c condenses on thc oulside of a bank of 64
horizontal tubes of25mm outcr dia, lm long arranged in ar 8x8 square
a[ay. Calculate the rate of condcnsation if thc tubc surfacc is maintaincd
at IOO0C. The properlies o[ saturared watcr al lO50C arc

-q=954.7 kg/m3, k = 0.684 W/ mK, p=271x t0-6kg/m-scc and

\e=2243.7 kJ lkg. 6

(a) Warer at I atrn boils in fl stainlcss stccl kirchen pan with 41' = E 0C.

Estimalc thc heat flux which witl be obtaincd. I[ the same pan opcrates as

a presslllc cooker at 1,7 atm, what pcrccnt incrcasc in hcat flux might bc
expcctcd ? 6

(b) . What is film cooling and uanspirarion cooling ? Discuss thcir
applications. l

10. What is a hcat pipe ? How are thc hcal pipes classilied ? Discuss thc construcitorl
working and applications of hcat pipes. 13

9
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