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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.

FOURTH SEMESTER
MECHANICAL ENGINEERING
ME 1251 — THERMAL ENGINEERING
(REGULATIONS 2007)

(Use of Steam Tables / Charts, Psychometric Chart and
Refrigeration Tables / Charts are permitted)

N

Time : Three hiours Maximum : 100 marks

Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1. Draw the P-V and T-S diagram for Brayton cycle.

2. The efficiency of an Otto cycle is 50% and y = 1.4. What is
the compression ratio?

What is the function of a governor?
How knocking occurs in diesel engines?

What is meant by supersaturated flow in nozzles?

o o s W

State the difference between an impulse turbine and a
reaction turbine.
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List the advantages of multistage compression.

What is a rotary compressor? How are rotary compr

classified?

What is meant by Sub — cooling and what is its eff
refrigeration?

Define the terms RSHF and GSHF.,
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PARTB —(5x 16.=8¢C marks)

Derive an e)gpx'éssidn for the ideal efficie;
Diesel cycle“with the help of P-V anc
diagrams,

An oil engine, working on the dual combt
cycle. has a tompression ratio 10 and
takes place at 1/10 of the stroke. I
pressure at the beginning of compressi
1 -bar and maximum pressure 40
determine the air standard efficiency o
cycle.

Or

liran air standard Otto cycle, the compression
is 7 and the compression begins at 1 bar and 31
The heat added s 2510 kd/kg. Find :

@

(if)
(iit)
(iv)

maximum temperature and pressure of
cycle

work done per kg of air

cycle efficiency and

mean effective pressure.

Take for air, ¢, = 0.713 kd/kg K and

287 J/kg K.
9 ( K 42|
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(i) Explain with suitable sketch the Coil ignition
system used in petrol engines. 8

(ii) Explain the phenomena of knocking in S.I
engine. What are the different factors which
influence the knocking? How can it be reduced?

®
Or

() A single cylinder d.stroke diesel engine gave the
following results while running on full load :
Indicated mean effective presgure = 7.5 bar
Speed of the engine = 400 rpm
Load on the brake = 370N
Spring balance rea}iing = BON
Diameter of brake drum = 120cm
Fuel consumption = 28kghr
Calorific value of fuel = 41800 kd/kg
Diameter of the cylinder = 160 mm
Stroke of the piston = 200 mm
Calculate
(i) Brake power and brake mean effective

pressure
(ii) Brake specific fuel consumption
(iii) Brake thermal efficiency
(iv) Indicated thermal efficiency. (16)
3
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G In a steam nozzle, the steam expands fr
4 bar to 1 bar. The initial velocity is 60 m/s :
the initial temperature is 200°C. Determ
the exit velocity if the nozzle efficiency is 9

(i) Define critical pressure ratio for steam noz
Obtain an expression for the critical press
ratio which will produce maximum dische
through the nozzle.

“Or

Steam with absolute velocity of 300 m/s is supy
through a nozzle to a single stage impulse turl
The nozzle angle is 25°. The mean diameter of
blade is 1 metre and it has a speed of 2000
Find suitable blade angles for zero axial thrus
the blade velocity coefficient is 0.9 and the sf
flow rate is 10 kg/s, calculate the power devels

. A single stage double-acting air compressor del
air at. 7.5 bar. The pressure and temperature 2
end of suction stroke are 1 bar and 25°C. It de

2.2 m® of free air per minute when the compt
is running at 310 rpm. The clearance volume
of stroke volume. The pressure and temperatt
ambient air are 1.03 bar and 20°C.

Determine
(i) Volumetric efficiency of the compressor

(i) Diameter and stroke of the cylinder if bo

equal
: (=
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(i) I.P. of the compressor and B.P. if the
mechanical efficiency is 85%. Take index of
compression and expansion as 1.3. (18)

Or

A two-stage single-acting reciprocating compressor
takes in air at the rate of 0.2 m®/s. The intake

pressure and tempegature of air are 1 bar and 16°C.
The air is compressed to a final pressure of 7 bar.
The intermediate pressure is ideal and intercooling
is perfect. The compression index in both the stages
is 1.25 and- the compressor runs at 600 rpm.
Neglecting cleabance, determine

(i) intermedlay:e\pressure

(11}  stroke volume of each cylinder

(iil) power required to drive the compressor and
(iv) the rate of heat rejection in the intercooler.

Take c,=1.005 kJ/kg K and R = 0.287 kd/kg K.
(16)

(i) Compare Vapour compression and Vapour
absorption refrigeration system. (8)

(i) Explain with a neat sketch the working of
practical vapour absorption system. 8)

Or
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A theatre of 900 seating capacity is to
air-conditioned for winter conditions

Qutdoor conditions = 11°C and 59% RH
Required comfort conditions = 21°C and 60% RH
Amount of free air supplied = 0.5 m® /min/person

The required condition is achieved by heati
humidifying and thed again heating. If the
coming out of the humidifier has 80% RH, find
heating capacity of the heaters and the capacit;
the humidifier. . (
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