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I nstructions to the cantiidates:

1) Solve Q1 af 2, Q30rQ4, Q5 or Q6, Q7 or Q8. ;

2) Neat diggrams mast be drawn wherever necessary.

3) Figurésto theright side indicate full marks. 0

4) Useglof Calcubator is allowed. O

5) Assume Suitable data if necessary. % .

Q1) & A\Nertical plate is maintained at 40°C in 2
hetght at which the boundary layer will tur
flow at film temperature

a A Gr. Pr = 10°. Repeat the problemyfar.

of 30°C. Comment on the result |onN. [9]
b) Explaininbrief (Any two) % [8]

i) Loca and average He&a coefficient

i)  Hydrodynamic anK'l\ poundary layer

i) Critical Heat

Iv) Signifi cance@ noN dimensionless numbers

Q2) @ Explain Qﬁ boiling and pool boiling phenomenon in detaitwith

@I ar. Determine the
entif turbulence setsin

0| ling-curve. [8]
atmospheric pressure and 40°C flows with-vebocity’of U =5
er a2 m long flat plate whose surface iSkept @ -a uniform
perature of 120°C. Determine the average héaitranster coefficient

Qover 2 m length of plate. Also determine theate-gf heat transfer
% between the plate and air per 1 m width af prate (Adr at 1 atm. And
80°C, v = 2.107 x 10° m?/sec, k = 0.030Z5AV/mKPr = 0.695).  [9]

Q3) @ The energy received from the sun at the earth*s’atmosphere has been
measured as 1353 W/m?2. The diameter of the earth = 1.29 x 10'm.

Diameter of thesun=1.39 x 10°m. Mean distance = 1.5x10"m. Estimate

the emissive power of the sun and the surfage temperature assumingit to

be black. Assuming that the source ofcgriergy for the earth is from the
sun and earth to be black, estimate thetemperature of the earth. [8]
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b)

Q4) &)

b)

Q5) 8
b)

Q6) a)

b)

=)

Explaininbrief [10]
)  KirchoffsLaw

i)  Stefan Boltzmanslaw

i) Wiens Displacement | 2w

Iv) Shape Factor

V)  Electricalana ogy:for radiation

OR

Two large paralel plates with € = 0.5 each are maintained at di t
temperatures.and are exchanging heat only by radiation. Twae, egually
largeradiatiorrshieldswith surfaceemissivity 0.05 areintrod parallel
ta the plates; find the percentage reduction in net radiative heat transfer.

S W
Defirieshape factor algebra and explain any 4 ures of shape
factor. [8]

are 24 and 28 respectively. The'ni arweight of gasmixtureisfound
to be 30. If the mass concentrati emixtureis 1.2 kgm?, determine

thefollowing 4 N [9]

Explain Fick’s law for mass diffusion QQ [8]
The molecular weights of the tWQ‘ ' and B of agas mixture
I

1)  Molar fractions

i) Massfraction @

i)  Total pr perature of mixture is 290K

OR
Expl '®ref conivective mass transfer and Explain the term
coriservation of species. [8]

rogen gasismaintained at pressure of 2.4 bars@nd’1 baron opposite

of aplastic membrane 0.3 mm thick. The binary diffus,on coefficient

for hydrogen in the plastic is 8.6x 10-8 m?/s afd, solubility of hydrogen

Inthe membraneis0.00145 kg mole/m?-bar. (rhol ecul arvve ght of hydrogen
- 2kg/kg mole)

Calculate under uniform conditions of 24°Z, the following: [9]
1)  Molar concentration of hydrogen at oppesite face of membrane

i)  Molar and mass diffusion of hydrogen through membrane
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Q7) @ DeriveLMTD for parale flow heat-&xchanger. [8]

b) Inadouble pipe heat exchanger kot water flows at the rate of 5000kg/h
and gets cooled from 95°C ta ®5°C. At the same time 50000kg/h of
cooling water at 30°C enters,heat exchanger. The flow conditions are
such that overall heat transfer coefficient remains constant at 2270 W/
m?K. Determiné.thé heabtransfer area required and the effectiveness,
assuming twgsstteamsare in parallel flow. Assume for both the streams
C, = 4.2 kJkgK. [10]

OR Q®

Q8) @ Deiwvel MTD for Counter flow heat exchanger. [8]

b) A countérflow double pipe heat exchanger uses Q%Qated steam to
S

heat weater at the rate of 10500kg/h. The steam en heat exchanger
at 180°C and leaves at 130°C. Theinlet and peratures of water
are-30°C and 80°C, If the overall heat tran ficient from steam to

water is 814 W/m?C. Calculate the he% er area. What would be

theincreasein areaif thefluid pa@v lel? [10]

p
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