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Answer any five questions

All questions carry equal marks

/\ ~1.a)  What, is-the slgm{lcapce .of dlfferent modes of h,eat transfer‘? Exp{am w1th sulta?le

L. pappless LA\ A AL T
/NN b) /A certair building wall consnsts 6£0.25m of conerete\(k 18 W/ﬁ}, 0: 05 m of fiber

glass insulation and 15 mm of gypsum board (k = 0. 03 W/m K). The inside and outside
convection coefficient is 15 W/m? K and 40 W/m’ K respectively. The outside air
temperature is — 8 °C and the inside temperature is 28 °C. Calculate the overall heat
transfer coefﬁclent for the wall, the R value, and the heat loss per area. [8+7]
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b) A long hollow cylinder has its inner and outer surfaces mamtamed at temperatures
Ty, and T, respectively. The inner and outer radii are b and a respectively. Calculate the
temperature profile in the solid section of the cylinder and determine the flux at both
surfaces. Assume steady state condition. [7+8]

A /730 Aihair dryer may'\be: idéalized ag\a ircular ducythrough which/a small*fan drasis
f—:\‘\ . - /ﬂﬂhl&l}& air am}!\;v’uhm ‘which ﬂre) i(..n!.‘-i heatedLa& it flows oyer“q ‘goiled elel;ge\
resistance wire, If a dryer is dcsngned to operate with an electric power consumption of
1000 W and to heat the air from an ambient temperature of 25°C to a discharge
temperature of 50°C, at what volumetric flow rate should the fan operate? Heat loss
from the casing to the ambient air and the surroundings may be neglected. If the duct
has a diameter of 75 mm, what is the discharge veloclty of the air? The density and
A : e §pec1ﬁc heat of the, alr is°1,1089 kgﬁm and1005 J/kg\K /\ P B i

NN /A brass rod mfthe fdrm of a’ ﬁn 100 mm léng And- S mm ‘in dlameter exténds
horizontally from a casting which is at 200°C The air temperature is 20°C and
provides a heat transfer coefficient of 30 W/m?-K. What is the heat transfer from the
rod? Evaluate the temperature of the rod at 50 mm from the base and at the free tip.
Now, if this fin is replaced by two identical fins of 50 mm length. All other parameters

p— and dimensions rgmaip.the same., , What.is the hep,t transfer from, this combination?

HJ G }f\’altlateihe tempe_gpmre of the ﬁd atthcup % I i_‘_‘ [1__]\_\
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5.a) Under what conditioning a small mass can be considered as lumped body for unsteady

state condition? Explam
b) Engine oil at 40°C flows with a velocity of 1 m/s over a 2 m long plate plate whose
surface is maintained at uniform temperature of 80°C. Determine the local and average

heat transfer coeffi c:ents [8+7]
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A horizontal ﬂuorescent tube which is 3.8 cm in diameter and 120 cm long stands in
still air at 1 atm. and 20°C. If the surface temperature of the tube is 40°C and radiation
1s neglected, what perccntage of power is bemg dissipated by convection? Take

pertnes of au'ﬁs v'=16.19 ><,}’€}*S m/sec., Kz:— 002652 Wi"m K, Pr = 076§

ir— ls%02"[qg/m ’E“‘A 1004 k)/kg =3 \ 1
/Exp]am with neat sketch devel'gimt\ant of veloéity boundary layer (\)n fot and {:old

vertical plate subjected to Natural Convection.
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Discuss the different processes of condensation of vapour on solid surface with suitable

diagrams.

In, an oit-cooler, qd enters, at 160°(,E If water entering at-35°C flowsparatlel to oil, the

px.it (cmpgratur &.o

oil and water/arg ?00(,‘, and 7}1032 tespectlvely/_ﬂ(;ﬁermme the ex.i\ L
| and "water if the two fluids flow in‘opposite directions:-Assume’that

the flow rates of the two fluids and U, remain unaltered. What would be the minimum
temperature to which oil could be cooled in parallel flow and counter-flow operations?

What is.a gray body" How does its /cmlssmty value will vary for the
gm L3 m x /7m with a he;?gg\ofz m. The ,
the ﬂooi at 130°C: The walls\and. ceiling have.dn. ermsswnf/_éﬁ
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0.82 and the floor 0.7. Determine the net radiation to the floor.
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surface?
and ceiling are |
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