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REGULATIONS 2007
FOURTH SEMESTER
ME 1251 — THERMAL ENGINEERING
MECHANCIAL ENGINEERING

Time: Three Hours Maximum:100 marks

10.

ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

Define mean effective pressure

What are the applicafians of PV diagram of a four stroke
engine?

Write the functions of gudgeon pin and piston ring.
List out the objectives of lubrication system.

Define the term presjﬁure ratio.

What is the neéfi‘f"qr c?mpounding of steam turbine?
Define the term velumetric efficiency

What is the use of intercooler?

Define the term sub cooling of refrigerant

Represent sensible cooling process on psychrometric
chart.
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PART-B (5%16=80 marks)

Derive the air standard efficiency of a diesel
cycle. ()]

In an air standard Otto cycle the compression
ratio is 6.5, and at the beginning of isentropic
compression, the temperature is 15°C and the
bressure is 1 bar, Heat is added during
constant volume Process so that the maximum
temperature in the cycle is 1480°C. Calculate

(i) The heat supplied per kg of air,
(i) The cycle efficiency and
(iii) Thg mean effective Pressure, ()]
or -
Draw the actual PV diagram of a two stroke

“petrol engine and ‘mark the important events,

G

®

In" an air standard Diesel cycle, the

“compression ratio is 18, and at the beginning of

isep\tropicmmpression, the temperature is 27°C
and the pressure is .1 MPa. 1800 kJ of heat is
added at constant bressure. Calculate i) the
cut-off ratio, i) the heat supplied per kg of ajr
iii} the cycle efficiency and iv) mean effective
Ppressure. (10)
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With neat sketches, describe how a fuel injection

bump supplies fuel to a diesel engine for different

load conditions. (16)
Or

Explain the normal combustion and knocking in a
diesel engine with pressure-crank angle diagram.
(16)

The inlet condition to a steam nozzle are 10 bar and
250°C. The exit pressure is 2 pap, Assuming
isentropic expansion and:negligible velocity at inlet
determine for 1 kefs of mass of steam,

(i) Throat area
(i) Exit velocity
(iii) The exit area of the nozzle (16)
Or
(i) Compare pressure compounding and velocity
. compounding of steam turbine, (8)
(i) Briefly ‘explain  the working of a nozzle
governor. ®

() Derive an expression for the volumetric
efficiency in terms of clearance ratio and
Pressure ratio, )

(i) A single acting two stage air compressor with
complete intercooling delivers 10 kg of air at
18 bar pressure, The suction occurs at 1 bar
and 15°C. The compression and expansion

3
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Processes are reversible polytropic with the
polytropic index n = 1.25. Calculate,

(i) Indicated power,

(i)  Free air delivery,

(i)  Isothermal efficiency and

(iv)  Heat transferred in the intercooler, (10)
Or

A single stage single /actl'.ng air compressor running
at 1000 rpm delivers air at 25 bar. For this purpose
the inductioni-and free air condition can be taken as
1.013 bar ‘and 15'C and the free air delivery as
25m%min. The clearance volume-is 3 % of the swept
volume and the stroke/hore ratio is 1.2:1. Calculate
the bore, stroke and the'volumetric efficiency of this
machine. Take the . index of compression and
exparision as 1.3. Calculate also the indicated power

and the isothei‘mal efficiency. (16)
With the /h‘eIp of‘pH and TS diagram explain vapour
compression refrigeration system. (16)
' Or
With a neat sketch, explain the working of a
centralized air conditioning system. (18}
[
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