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

USN 15AES3
Time: 3 hrs. Ty Max. Marks: 80
J§‘m s ;
Note: Answer any FIVE full questions, cgzwsuitzg W{n@ each module.
) pod
‘Module-1 @
1 a 1 thei y (06 Marks)
b. (02 Marks)
c. Explain combined heat transfe mechanism. (04 Marks)
d. Briefly explain the boundary conditions of 1%, 2™ and (04 Marks)
M OR i
2 a. Explain mass transfer and modes of mass transfer. * (08 Marks)
b. Explain: A o
i) Convective heat transfer coefficient “i
ii) Radlauowhgat transfer coefficient«
iii) Comibingd heat transfer coefficient ™
iv) M“ass and Molar concentratiof., » (08 Marks)
" Module-2
3 a. State the assumptions and derive the genera
Cartesian coordinates.
b.

4
5 a.
b.
6 a.
b.

found to be 125°C and 88.5°C, while the
diameter and h is23. 36W/m2K Determing he thermal condu@‘nwty of the rod material.

4 iy (08 Marks)

(08 Marks)

j ﬁvu%{“goundary layer ¢ c

Explain bri ept for flow along a flat plate. (08 Marks)
Calculate the’ convection heat Joss from a radiator 0.5m wide and 1m high maintained at a

temperature of 84°C in a room at 20°C. Treat the radiator as a vertical plate. (08 Marks)

OR

What do you mean by'velocity boundary layer thermal boundary layer? (05 Marks)

Explain the mgng;f ¢cance of following:

i)  Grashoff. N mber

ii)  Nusselt Number

iii) Prandtl Number. (06 Marks)
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c. A plate of length 750mm and width 250mm has beeqﬂpl“ ced longitudinally in a stream of
crude oil which flows with a velocity of Smy/s. If the oil hés a specific gravity of 0.8 and
kinematic viscosity of 1 stroke. Calculate: -
i)  Boundary layer thickness at the middle of plate, :
ii)  Shear stress at the middle of plate

iiiy  Friction drag on one side of the plate. (05 Marks)
Mod 1le
7 a. Explain the concept of black and gra; bodies. (04 Marks)

b. State and explain
i) Kirchoff’s law
ii)  Stefan-Boltzman’s law
iii) Planck’s law. {
c. Two large parallel platesywith emissivity of 0.5 are,
exchange heat only b cfi&tion. Two equally larg

& (06 Marks)
aintained at different temperature and
diation shields with surface emissivity

5

0.05 are introduced in parallel to the plates. Find'the percentage reduction in net radiative

heat transfer. & (06 Marks)

Y : g{:gf& w ' (?&‘ 3
8 a. Withassu t?‘”ons, derive an expression for LMTD for a parallel flow heat exchanger.
FA . (08 Marks)

t Kj flowing through a tubular heat exchanger at the rate of
1208“%1%@% is cooled fromis ¥ cooling is affected by water
(C, = 4.2k)/kg K) that enters the system at 10°C at he rate of 1500kg/hr. If the overall heat
transfer coefficient is 50 %imz hr°C, what heat: )%«éhénge area is ro wired to handle the load

b. Exhaust gases (C, = 1.12kJ/kg )

for parallel flow and cov ‘flow arrangement? | (08 Marks)

R

Module=5
9 a. Explain diffusiw@%}i@@ss transfer with peat diagram. (05 Marks)
b. Write a short fidt¢on aerodynamic heating. (05 Marks)
c. The flow rate ‘of hot and cold fluids pﬁming through.a ﬁarallel flow heat exchanger are 0.2
and 0.5 Mg{s@respectively. The drilet temperature on't ot and cold sides are 75°C and 20°C
respecfiVely. The exit temperature of hot waterfis '45°C. If the individual heat transfer
coeffi¢iént on both sides are,650W/m?K. Calculate the area of heat transfer (for hot and cold
&ﬂui,g;&, C, = 4.2kJ/kg K)¢* (06 Marks)
10 4../State and explain'Eick’s law of diffusion. (05 Marks)
b. Briefly explain the species consemg&ﬁnn equation. (05 Marks)

c. Writea s@ox@%ﬁh e on Ablative hfg;@ftransfer and the principle of Rocket propulsion.

4 w (06 Marks)
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