Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Sixth Semester B.E. Degree Examln%&f i, Jan./Feb. 2021

Heat Transfe r
Max. Marks: 80

Note: 1. Answer any FIVE full questions, choos; g ONE full question fro%{:t each module.

b.«

fin 1§ insulated.

é b

iii) Black body  iv) Emlssmty ﬂ% v
Consider a one dimensional steédymstate heat conduction.in; a”plate with constant thermal
conductivity in a region 0 < x <.17 A plate is exposed to uniform heat flux ‘q’ W/M?*at x =0
and dissipates heat by ccf‘n ection at x = L with heat transfer coefficient ‘h’ in the
surrounding air at T %;erte the mathematlcalmg” rmulation of this problem for the
determination of one dimensxonal steady state tempef‘ature (04 Marks)
The walls of a house 1 m cold region consists of three layers, an outer brick wall, 15¢m thick,

an inner wooden panel 1.2cm thick, the intermediate layer is made of an insulating material,

7cm thick. The@%efmal conductivities of brick-and wood used are 0.7W/mK and 0.18W/mK.

The inside andjé%utmde temperature of éemposne wall are 21°C and -15°C. If the layer of
insulation’ ‘offers twice the thermal resistance of the brick wall. Calculate:

1) Rate Qf “heat loss per unit area df wall i) Thermal conduct1v1ty of insulating material.
X (08 Marks)

(04 Marks)

nmw %
.

OR «
Derive three dlrnenswnal heat conductlon equatic :“‘“cyllndrlcal ceordlnate system for a
isotropic material. %7 st ' ’”’”‘”‘W (08 Marks)
A plane wall 4cm thick has one of 1ts surfaces in contact with a ﬂumd at 130°C with a surface
heat transfer coefficient of 250W/m’K and the other surface i is. m contact with another fluid
at 30°C with a surface heat transfer coefﬁclent of SOOW/mﬁﬁK, The thermal conductivity of
wall varies with temperature s glveﬁ by K=20(1+0. OOlT) where T is the temperature.

Determine the ra%?e of heat transfensﬁ,‘ x»ough the wall and stirface temperatures of the wall.
(08 Marks)

ﬂ% _“ » Module-2 *
Obtamtan expression for’f’te‘”fhperature dlstrlbutlon through a rectangular fin when the end of
g — (08 Marks)

'lated to increase the current carrying capacity

An electrical cable, ng 12% diameter i

tzgﬁt% by 15% w1thoutt4ncreas1ng the cable surface temperature above 70°C. The ambient air
)]

a.

temperature is 36’“”(; Calculate the conductmty of 1nsulat1ng material requlred assuming that
the heat trans“fer) coefficient on ba”*' e and insulated wire is same as 14W/m*K. (08 Marks)

OR
Show that the temperaturetdlstrlbutlon in a body during Newtonian heating or cooling is

i

given by ;1: 2‘” = e”Biggwtt: (08 Marks)

A steel cylinder 0. 2m diameter and 3m long initially at 500°C is suddenly immersed in a

fluid at 40°Q “The convective coefficient between the cylinder surface and fluid is

200W/m’K. ASsume K = 40W/mK, a = 1 x 10°m%sec. Calculate after 20 minutes

i) Temperature at a radius 0f 0.05m  ii) Heat transferred during 20 mins. (08 Marks)
T 1 of2
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Module-3
a. Explain Implicit and Explicit method for discretization of=l-dimensional transient heat
conduction problem. ALy (08 Marks)
b. A steady state, finite difference analysis has been performed on a cylindrical fin with a
diameter of 12mm and a thermal conductivity of I%W/?’rﬂ( The convection process is

characterized by a fluid temperature of 25°C and a hiéfé’%tfansfer coefficient of 25W/m’K.

Te -»"‘ &
X T T=l00C
DT a3 .
Fig.Q.5(b) RSN

o L N g

1) The temperatures for theﬂﬁ@i‘ﬁﬂ three nodes, separated by a spatial increment of
x = 10mm. Determine the fini heat rate. R
ii)  Determine the temperat&ré’é@@f%de 3, T3. Lt (08 Marks)
& g OR N i

a. State: i) Kirchoff’s law.* ‘i) Stefan Boltzman law.. i) Wein’s displacement law. (06 Marks)

b. Calculate the net radi _3}3( heat exchange per m”Jarea for two large parallel plates at
temperature of 4279C"and 27°C respectively. € for hot plates is 0.9 and for cold plate is 0.6.
If polished alugi%iuﬁl shield is placed bety@é@ them. Find the percentage reduction in heat

transfer € (s&iel@ﬁ 0.4. gﬁgf Y (10 Marks)
T . Médule-4

a. Explaﬁtﬁé‘““’following: = Ly
i) ““Welocity boundary layer & ” %ﬁ"”
i)  Thermal boundary layer,, 4 (06 Marks)
b. Air at 15°C and 1 atmospheric flows over ascylinder of 400mm- diameter and 1500mm
height at a velocity of 30kM/hr with surface t@i‘:ﬁ%érature of 45°C “Estimate the rate of heat

transfer from the cylmgé“ef“ & (10 Marks)

A & £ e ﬁ;mﬁ%
A P i Coy”
a. Obtain flmdagl;zggtal relationship between Nusselt, Prandtl and Grashof numbers applied to
natural convqctiéJn using Buckingham nt-theorem. ¢ (08 Marks)

b. A 350mm long glass plate 1s&hung vertically in.the “4ir at 24°C, while its temperature is
maintaified at 80°C. Calculaté the boundary layer'tiﬁcwﬂness at the trailing edge of plate. Also
calcﬁ*lﬁjﬁé the average heat;ﬁfagsfer coefficient over the entire length of plate. (08 Marks)

. - s Module-5
a:_Derive an expressionfor LMTD of parallel flow heat exchanger. (08 Marks)

b./In a double pipeicoutiter flow heat exchanger, 10,000kg/hr of an oil having specific heat of
2095J/kgK is«cooled from 80°C t0:50°C by 8000 kg/hr of water entering at 25°C. Determine
the heat exchanger area for an overall heat transfer coefficient of 300W/m’K. Take specific

heat of wataf%as 4180J/kgK. . (08 Marks)
R OR
a. Distinguish between thigmucleate boiling and film boiling. (06 Marks)

b. A tube of 2m length ﬁnd‘QSm.m outer diameter is to be condense saturated steam at 100°C.
While the tube surface is maintained at 92°C. Estimate the average heat transfer coefficient
£ ndensation of steam if the tube is kept at horizontal. The steam condenses
on outside of the tube. (10 Marks)

20f2




