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Paper |l
Time Allowed : Three Hours Maximum Marks : 300
INSTRUCTIONS

Each question is printed both in Hindi and in
English.

Answers must be written in the medium
specified in the Admission Certificate issued
to you, which must be stated clearly on the
cover of the answer-book in the space provided
for the purpose. No marks will be given for
the answers written in a medium other than
that specified in the Admission Certificate.

Candidates should attempt Questions no. 1
and 5 which are compulsory, and any three
of the remaining questions selecting at least
one question from each Section.

The number of marks carried by each
question is indicated at the end of the
question.

If any data is considered insufficient, assume
suitable value. Psychrometric chart s
attached with this question paper.

Wherever coordinate diagrams/graphs are to
be drawn, these are to be plotted only on the
answer book and not on separate graph
sheets.
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SECTION A

1. Answer any three of the following :

(a) Define ‘Availability’ with regard to a system. What
is the other term by which this property is also
referred to ? Also derive an expression for “A” (the
availability) for a reversible cycle in which heat ‘Q’
is withdrawn. The <cycle works between
temperatures T and T, 20

(b) Describe briefly one-dimensional isentropic
flow. Represent isentropic compression (diffusors)
and expansion (nozzles) processes in a
Temperature (T) — Entropy (S) coordinate diagram

with nomenclature. 20

(c) Draw the Meridional view of a single stage axial
flow fan and a multistage axial flow compressor.

Describe an axial flow fan with its flow

configuration. 20

(d) The thermal conductivity of a hollow sphere of
inside radius (R,) and outside radius (R ) is given
by

P
K = Ki + {Ko— K:) [ﬁ)

where,
T, = Inner surface temperature

T, = Outside surface temperature.
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2. (a)

(b)

(c)

(d)

Prove that

(1) The heat flow rate is given by

K:+K.\(T —T
—4nR R [2itBo ) di~ % |
Q = 4wy 0( 2 ][RU—R;I]

(11) Also determine the heat loss from a
spherical shell whose D, = 25 m and

1
covered with 30ecm of insulation. The

thermal conductivity of insulation is
0-3 W/mK and 0-2 W/mK at inner and outer
surface temperatures of 150° C and —15°C
respectively.

Derive equations for the change in internal energy
and entropy of a gas which obeys the van der Waals

equation of state.

Define the Joule — Thomson coefficient and prove
that for an ideal gas, the value of Joule — Thomson

coefficient tends to zero.

2 kg of air is first compressed from state 1 at
13-75 N/cm? and 5° C to state 2 at 48 N/em? and
283° C. It is then throttled to state 3 until its
pressure is again 13-75 N/cm?. Finally it is cooled
at constant pressure to state 4 until its volume
becomes 50% of that before the cooling process.

Determine the net change in entropy.
(R = 0-291 N.m/g.K; Cp = 1004 kJ/kg.K)

Write a short note on Redlich — Kwong equationr: of
state.
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