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~ Note: (i) Answers must be written .infﬁg_lish.

(ii)) Number of.ma'rks carried by each questfon are
indicated at the end of the question.

(iii) Part/Parts of the same question must be answered
together and should not be interposed between
answers to other questions.

(iv) The answer to each question or part thereof
should begin on a fresh page.

(v) Your answers should be precise and coherent.

( vi) Candidates should attempt Q. Nos. 1 and 5 which
are corﬁpulsory and any three out of the remaining
questions, selecting at least one questibn Sfrom each |
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SECTION - A

1. Answer any _three of the follovs;ring 3

@

Derive the General Steacly Flow Energy Equatior
for a control volume and hence deduce its form a

~ applicable to an adiabatic nozzle. 21

(b)

Explain the Carnot Cycle with the help of T ~

~ and P ~ v diagrams. Discuss its signficance. Als

derive an expression for the thermal efficiency ¢

- aCarnot heat engine. G 2

<)

What is a blaék' body ? Define total emissiv
power and monochromatic emissive power of

~ body, hence state’ and explain Stefaanoltzman

(d)

-2. (a)

(b)

“law of radiation. -

N

Eicplain Idiffe'rent' Turbulence models. Derix
Darcy-Weisbach -equation for loss of head in
pipe due to friction. - el 2

What do you mc_ean by thermal boundary layer
How does the ratio of velocity boundary layer
thermal- bou:ndary layer (8/8:) vary with Pranc

: number ?

What is the physical mgmﬁcance of Grash
number with reference to heat transfer by natu
convection ? What is Rayleigh number ?

(2)




3. (@

®)

(9

1U.U7 ana v.u/ v/ mk respectively. Calculate also
the temperature of the outside surface. 30

Explain the modes of condensation which can
occur on a cooling surface. In which case the rate
of heat transfer would be higher and why ? 15

Describe the different types of heat exchanger,
with the help of neat sketch. 15

Exhaust gases flowing through a tubular heat
exchanger at the rate of 0.3 Kg/s are cooled from
400 to 120 °C by water initially at 10 °C. The

- specific heat capacities of exhaust gases and water

may be taken as 1.13 and 4.19 kJ/Kg k
respectively, and the overall heat transfer

coefficient from gases to water is 140 W/m> k.
Calculate the surface area reqLured when the
coo]mg water flow is 0.4 Kg/s.

(i) for parallel-flow,

- (i) forcounter-flow. - 30

{3 P.T.O.
















