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(Use of Steam Tables, Refrigeration Tables, Mollier chart and
Psychrometric chart are permitted)
Time: Three Hours Maximum: 100 marks

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)
1.  The gas turbine plant working on Brayton cycle with a
pressure ratio of 6. Calculate efficiency of cycle.
2. Draw actual p-v diagram for a two stroke engine.
3. What is the need of cooling system for IC engines?
4. Compare battery and magneto coil ignition systems.
5. Write the throat pressure to inlet pressure ratio for
maximum discharge’ through a steam nozzle. Also write

the relation for maximum discharge.

6. List the advantages and disadvantages of velocity
compounded impulse turbine.

7.  Explain the advantage of perfect inter-cooling in a
reciprocating multi-stage air compressor with help of p-v
diagram.
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11.

Find the volumetric efficiency for the compression of a
from 1 bar to 5 bar. The expansion and compression a
isentropic and the clearance volume is 5% of strol
volume.

Enumerate the applications of Bell-Coleman refrigeratic
system.

Draw adiabatic mixing process on a typical psychrometr
chart.

PART-B (5x16=80 marks)

(a) A diesel engine operating on the air-standard (1
Diesel cycle has six cylinders of 100 mm bore
and 120 mm stroke. The engine speed is 1800
rpm. At the beginning of compression the
pressure and temperature of air are 1.03 bar

th
and 35°C. If the clearance volume is% of the
stroke volume, calculate

(i) The pressure and temperature at the
salient points of the cycle

(i) The compression ratio
(iii} The efficiency of the cycle and

(iv)y The power output if the maximum
temperature of cycle is 1500°C Assume
Cr and Cv of air to be 1.004kd/kg K and
0.717kJ/kg K respectively.

Or

() Draw p-v and T-s diagram of Dual cycle and (1
derive the expression for efficiency and mean
effective pressure.
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13.
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(i) During the test of 40 minutes on a single-
cylinder gas engine of 200 mm bore and
400 mm stroke, working on the four-
stroke cycle, the following readings were
taken; total number of revolutions 9400,
total number of explosions 4200 and area
of indicator diagram 550 mm2, length of
indicator diagram 72 mm, spring number
0.8 bar/mm, brake load 540 N, brake
wheel diameter 1.6 m, brake rope
diameter 2 em, gas used 8.5 m3, and
calorific value 15900 kJ/m®. Calculate

(a) Indicated power
(b) Brake power
(©) Indicated and brake thermal
efficiency
(1) Write short note on SI and CI engine
‘emissions.
Or

(i) Draw typical valve timing of four-stroke
diesel engine and explain why it deviate
from ideal valve timing diagram

(i) With neat sketch explain working of

(a) Simple carburetor

(b) Battery coil ignition system

It is proposed to design steam nozzles for the
following data. Initial pressure = 30 bar,
Initial temperature = 450°C, back pressure = 6
bar, nozzle efficiency = 90%, Initial steam
velocity = 60 m/s, mass flow rate = 2 kg/s.
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Assuming circular cross-section, calculate the
inlet, throat and exit diameter of nozzle

Or

In a impulse turbine (with a single row wheel)
the mean diameter of the blades is 1.05 m and
the speed is 3000 rpm. The nozzle angle is 18°,
the ratio of blade speed to steam speed is 0.42
and the ratio of the relative velocity at outlet
from blades to that at inlet is 0.84. The outlet
angle of the blade is. to be made 3° less than
the angle. The steam flow is 10 kg/s. Draw the
velocity diagram for the bludes and derive the
following

(i) Tangential thrust on the blades

(i)  Axial thrust on the blades

¢il) _Resultant thrust on the blades

Gv} Power developed in the blades and

(v) Blading efficiency

Write working principle of multi-stage
reciprocating air compressor. Derive the
condition for minimum work output of two
stage reciprocating air compressor and work

output relation for multi-stage reciprocating
air compressor

Or
The following particulars refer to two-stage
single-acting air compressor: capacity 4.5 m?

per minute measured under free conditions at
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15°C and 1.013 bar; Delivery pressure 17.2
bar; suction pressure 0.98 bar; temperature at
the start of compression =30°C; clearance
volume of LP cylinder 6%; index of
compression = 1.25, speed = 120 rpm.
Assuming that intercooling is perfect and the
intercooler pressure is chosen such that the
work is shared equally between the two
cylinders, calculate:

(i)  The indicated power and

(i) The dimensions of LP cylinder if the
bore=stroke

A cold storage room requires a refrigeration
system of 20 tons capacity. The evaporator
temperature is 265K and  condenser
temperature is 303K. The refrigerant is
subcooled by 5°C and the vapour is
superheated by 6°C. Calculate mass flow rate
of refrigerant circulated per minute and
coofficient of performance. The properties of
the refrigerant R-12 are

(16)

Saturated

temperature.K klikg K

Enthalpy, kdtkg Entropy, klikg K Specific heat

Liquid | Vapour | Liquid | Vapour Cpr o

303

28.72 184.07 01149 0.7007 - 0.733
64.59 199,62 0.2400 06853 1235 | 0738

(b)

Or

(i) Compare vapour compression and vapour 5

absorption refrigeration system

5
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For a hall to be air-conditioned the (
following conditions are given: outdoor
condition 40°C DBT, 20°C WBT;
Required comfort condition 20°C DBT,
60% RH: Seating capacity of hall — 1500;
Amount of outdoor air supply 0.3 m3/min
per person; if the required condition is
achieved first by adiabatic humidification
and then by cooling, estimate

(a) The capacity of the cooling coil in
tones and

(b) The capacity of humidifier in
kg/hr
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