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FIFTH SEMESTER
MECHANICAL’?JI\{G{NEERING
ME 51 — THE@AI{ ENGINEERING
(RE(“,ULATIONS\ 2008)

Time : Three hours . Maximum : 100 marks

(Use of steam tablesxrefri\g\g;ant tables and psychrometric
- charts are permitted)

Ansng' ALL questions.

PART A — {10 x 2 = 20 marks)

1. What is the effect of cut-off ratio on the efficiency of diesel
cycle when the compression ratio is kept constant?

2. Define air standard cycle efficiency.

3. What do you mean by scavenging in internal combustion
Engines?

4. What is meant by compensation in carburettor?

5. Define nozzle efficiency.
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What is meant by the term governing in turbines?

What are the factors that affect the volumetric efficiency
of a reciprocating compressor?

What is the difference between perfect inter cooling and
imperfect intex cooling?

What are the effects of superheat and sub cooling on the
vapour compression cycle? 5

Mention some properties of gnnd refrigerant.
PART B <(5 *16 =80 marks)

(a) The fo]lowmg\data refers to the theoretical diesel
cycle during air as the workmg fluid.

Pressure af; th\?\cndM the suction stroke = 1 bar
Temperature at the{znd of suction stroke = 30°C

Memperature at the end of the constant pressure
heat addition = 1500°C
¥ X,

Compression ratio = 16
Specific heat at constant pressure = 1.005 kel/kgK
Specific heat at constant volume = 0.718 kJ/kgK

Find :

@  The percentage of stroke at which cut off place,
(iiy Temperature at the end of the expansion

(iii) The ideal thermal efficiency. (16)

Or
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(b)

(a)

®)

(2)

®)

Derive an expression for the ideal efficiency of dual
combustion eycle, using ideal air as the working
fluid with the aid of p-vand T-S diagrams. (16)

Explain how knocking takes place in S.I engines and
discuss the various factors which affects knocking in
5.1 engines. (16)

Or

(i) Explain the" working of electronic ignition
system and how it differs from other ignition
system:. N (12)

AN N

(i1) Whatlis meapt by delay peyiod with respect to

CI enFing\? N @

A gas expérkql; in a, convergent — divergent nozzle
from 5 bar to 1.5 bar,. the initial temperature being
"700°C and the nozzle efficiency is 90%. All the losses

"take place after the throat. For lkg/s mass flow rate

ef the gas, find throat and exit areas.

Take n= 1.4 and R = 287 J/kg K. (16)

Or

Steam enters the blade row of an impulse turbine
with a velocity of 600m/s at an angle of 25° to the
plane of rotation of the blades. The mean blade
speed is 250 m/s. The blade angle at the exit side is
30°. The blade friction loss is 10%.

;
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Determine :

(i)  The blade angle at inlet

(i) The work done per kg of steam

(iti) The diagram efficiency

(iv) The axial thrust per kg of steam per sec.  (16)

Derive an exppeééio;x\ for the minimum work
required for & t;;vu-sta‘ge reciprocating  air
compressor with petfect inter cooling and prove that
the mtercoqf\t pressure is the geometric mean of the
initial and final pressure. > (16)

i \ ‘,'/

[ Or
@ A single stége : single-acting compressor
livets 15 m3 of free air per minute from 1 bar
to 8 bar, The speed of the compressor is
300 rpm. ‘Assuming that compression and
* . _expansion follows the law pV!3 = constant and
cleapimce i 1/16th of swept volume, find the
diatmeter and stroke of the compressor. Take
1/D = 1.5. The temperature and pressure of air
at the suction are same as atmospheric air. (12)

(i) For the same pressure ratio. Discuss the
advantages of multistage compression with
inter cooling over single stage compression. (4)
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(a)

A vapour compression refrigerator uses R- 12 as
refrigerant and the liquid evaporates in the
evaporator at - 5°C. The temperature of the
refrigerant at the delivery from the compressor is
15°C when the vapour is condensed at 10°C. Find
the coefficient of performance if

(1) There is no under ¢ooling

(i)  The liquid is cooled Y 5°C before expansion by
throttling i

Take specific heat.at constant pressure for the super
heated as -0:84kJ/kg K and .that for liquid as
0.94kd/kgk: The. other propeérties of refrigerant are
as follows : | (16)

Temperature Enthalpy in’ kJ/Kg Entropy in kJ/KgK

°C
-15
10

@)

I.{qu{d Va p(;ur Liquid  Vapour
22.3 180.8§ 0.0904 0.7051
45.4 191.76 0.1750 0.6921

h <« » Or

An Industrial air conditioning system is to be
designed, for the following hot and wet summer
conditions.

Outdoor conditions : 30° C DBT and 75% RH
Required indoor conditions : 20°C DBT and 65 RH
Amount of fresh air circulated : 200 m3min

Apparatus dew point temperature : 10°C

;
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cooling and dehumidification and then by heating.
Determine :

@i Capacity of the cooling coil
(i) By-pass factor of cooling coil
(i) Capacity of the hﬁéﬁng coil

(iv) Surface temperatyure of heating coil of the by-
pass factor is 0.3¢ | - (16)
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