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General Instructions

0 All Sections (A, B & C) areto
(it)
(i)

Ten MCQs/Fill in the Bla Mark each

applicable. ':'

1. For s ompression t

al efficiency of Ot ycle is greaten:than that of Diesel cycle

ficiency of Diesel’ s greater than that of the Otto cycle

(¢) Thermal ncy of Otto cycle is'same as that for Diesel cycle

(d) Thermal efficier ; 10f Otto cycle is less than that of Diesel cycle

2. If the air enters the req ""-Qcating compressor at 2 bar and leaves at 8

bar, the optimal intermé te pressure for two stage compression is :
(a) 3.5 bar
(b) 4.0 bar
(¢) 6 bar
(d) 3.0 bar

3. is a device used for measuring the torque and brake power
(a) Tachometer

(b) Dynamometer
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(c) Dickinson-Newell indicator

(d) Ammeter

Rankine cycle comprises of

(a) Two isothermal processes and two constant pressure processes
{b) Two isentropic processes and two isochoric processes

(c) Two isentropic processes and two isobaric processes

(d) Two isochoric processes and two isobaric processes

6P] vy (8T .
— | |— | | =—| is equal to:
ov )\ oT J.\ 6P ),

(a) zero
(b) 1

(c} -1

(d) Infinity

Shstant temperature are shownh in the

(b) superheated re_gr"
(c) saturated region .
{d) none of the above

The isentropic expansion through nozzle of superheated steam at inlet is

approximated by equation
(@)pv=C

(b) pvi¥ =C

(c) pvt135 = C

(d) pvi4=C

Propulsive efficiency is defined as the ratio of
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(a) Thrust power and fuel energy

(b) Engine output propulsive power

{c) Thrust power and propuisive power

{d) Propuisive power and fuel input
10. The value of characteristic gas constant of air is

(a) 8.314 ki/kmol.K

(b) 0.287 kJ/kg.K

(c) 1.4 ki/kg.K

(d) 1.005 ki/kg.K

Section B

arks each of which ¢ ny 05 questions to be answered.

16. Air enters the compre of a simple gas turbine at 0.1 MPa, 300 K. The

pressure ratio is 9 and'::t ] 3iﬁnaximum temperature is 1000 K. The turbine

process is divided into tw“o stages each with a pressure ratio of 3, with
intermediate reheating to 1000 K. Determine the cycle efficiency (nw) and

the net work output per unit mass (Wnet)
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17.

18.

19.

20.

21,

22,

“ratlo of maximum pressure to

@ | Compressor

Estimate the critical pressure and the throat area per unit mass flow rate
of a convergent-divergent nozzle expanding steam from 10 bar, dry
saturated, down to atmospheric pressure of 1 bar. Assume that the inlet

velocity is negligible and that the expanéfc’)rj s.isentropic.

a) How can we increase the efficiency of the Ranl

.the wor:k‘"ih_g f an ideal reheat

cycle?

b) Draw the T-s diagram and"
Rankine cycle.

:‘:"'*"495 marks)

a) Compare and differentiate between four-stroke and two-st; ke engines

th com oression ratio and cycle thermal efficiency. Also calculate the

imum pressure in the cycle.

A single stagé‘-‘déi‘hble acting air compressor is required to deliver 14m? of

air per minute méafsﬂ_'re:_d at 1.013 bar 15°C. The delivery pressure is 7 bar

and the speed 300 rpm ake the clearance volume as 5% of the swept

volume with the compre'ss_iffn and expansion index of n = 1.3,

Calculate: (i) swept volume of the cylinder; (ii) the delivery temperature;
(iii) indicated power

A small power plant produces 25 kg/s steam at 3MPa, 600°C in the boiler.
It cools the condenser with ocean water coming in at 12°Cand return at

15°C. Condenser exit is45°C. Find net power output and required mass of

ocean flow water,
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