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ME-701 (GS)
B.Tech., VII Semester

Examination, May 2023
Grading System (GS)
Heat and Mass Transfer
Time : Three Hours
Maximum Marks : 70
Note: 1) Attemptany five questions.
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i1) All questions carry equal marks.
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iii) Use DATA book if Needed.
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iv) In case of any doubt or dispute the English version
question should be treated as final.
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1. Give the answer in brief with neat sketch (within 100 words)
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a) State Lambert's cosine law and jtg significance. 4
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| " b) Explaintheneed of NTU n'_let_hod over the LMTD method?
L State the merits and demerits of Ny method over LMTD
method. . . 4
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c) Dcﬁncf about diffusjon apd explain Fick's law of diffusion,
EXplaln the term mass dlffusl\"ity 6
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2) C?nsider a 0.8 m high and 1.5 m wide double-pane
window consisting of two 4 mm thick layers of glass

(1_( = 0.78 W/m°C) separated by a 10 mm wide stagnant
~airspace (k= 0.026 W/m°C), Determine the steady rate

?  ofheat transfer through this double-pane window and the

temperature of its inner surface for a day during which
the room is maintained at 20°C while the temperature of
the outdoors is —10°C. Take the convection heat transfer
coefficients on the inner and outer surfaces of the window
to h;= 10 W/m?°C and h,= 40 W/m?2°C, which includes
the effects of radiation? . - 10
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b) A copper wire ofradius 0.5 mm is insulated with a sheathing
of thickness | mm having a thermal gonductlwty of
0.5 W/m-K. The outsjdc surface convective heat transfer
coefficient is 10 W/2-K. If the thickness. of msulatlgn

. sheathing is raised by 10 mim, then coment on the

U electr: y v of the wire. 4
electrical current-carrying capacity 0 wire
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A stainless steel tube (kg = 19 W/mK) of 2 cm ID and
5 em OD is insulated with 3 cm thick asbestos
(k, = 0.2 W/mK). If the temperature difference between
the innermost and outermost surfaces is 600°C, Find the
heat transfer rate per unit length? 4
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Derive expression for temperature distribution, under one

dimensional steady state heat conduction for a cylinder.
10
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Derive the momentum equation for hydrodynamic
boundary layerovera flat plate. . 7
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In a cross-flow heat exchanger, air is heated by water. Air
enters the exchanger at 150°C and a mass flow rate of 2 kg/s
while water enters at 900°C and 4 mass flow rate of

0.25kg/s. The overall heatfansfer coefficient i 250 W/m2.K.

1f the heat exchanger has 2 heat trangf;

€rarea of 8.4 m?2
the exit temperatures of both the flujqg. 5.4 m~, ﬁng
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A long rod 12 mm square section made of low carbon
steel protrudes into air at 35°C from a furnace wall at
200°C. The convective heat transfer co-efficient is
estimated at 22 W/m2IK. The conductivity of the material
is 51.9 W/mK. Determine the location from the wall at
which the temperature will be 60°C. Also calculate the
temperature at 80 mm from base. Attempt the question
with derivative approach. 7
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Explain the Significance of Dimensionless numbers.
Write down the agy antages and Imqjtgtions of dimensional
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Derive the momentum equation for hydrodynamic

boundary layer over a flat plate. .7
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Air at 20°C flows through a tube 8 cm dia with a velocity
of 9 m/s. The tube wall is at 80°C. Determine for 2 tube
length of 5 m, the exit temperature of air. 7
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Explain the boiling heat transfer phenomenon and regimes

of boiling with neat sketch. i
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Explain the significance of Shape factor. Determine the

shape factor from the base of a cylinder to the curved

| surface. Also find the shape factor from curved surface

to base and the curved surface to itself. 7
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Define Radiosity and irradjation- )
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What is Fouling? What are its effects o heat exchanger
4

performance?
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Explain the condition under which the slope of the hot

and cold fluid temperature lincs will be equal. Indicate
f counter flow

the cffect of such condition in the case 0

exchangers. 6
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