Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Derive an expression for thermal @fﬁCIency of Otto cycle. 4 (08 Marks)
Calculate the percentage loss .in. _the ideal efficiency of a dlésel engine with compression
ratio 14, if the fuel cut-off is. delayed from 5% to 8%. Y (08 Marks)

Descrlbe the phenomenon of detonation in SI engme Mention any four important effects of
detonation. . (04 Marks)

Classify the IC Engme ! i (06 Marks)
In a test of a 4~—stroI€e 4-cylinders engine 75 mm bore, and 100 mm stroke, the following
results were obtamed at full throttle at a.c nstant speed and constant fuel supply 6 kg/h. BP
when all eylxnﬁers are working is 15.6 kW and when cylinder No. 1 cut-out is 11.1 kW,
cylinder. 110.2 cut-out is 11.03 kW, cylinder no.3 cut-out is 10.88 kW, cylinder no.4 cut-out 1s
10.66 - kaIf the calorific value of fuel is 83600 klJ/kg and clearance volume is 0.001 m’,

Calctilate (i) Mechanical efﬁCIency’ (ii) Indlcated th rrhal efficiency (iii) Air standard
efficiency. > (08 Marks)
Compare Otto and D1ese1 cycles for constant maxxm ‘pressure and hqat supplied with P-V
and T-S diagrams. o (06 Marks)

Explain how the reheatlng will improve the speCIﬁc output of the Brayton cycle, with T-S
diagram and alsovglve reason for reductionin thermal efﬁcm@cy (10 Marks)
A Gas turbine unit has a pressure ratio 6:1 and maximum cycle temperature of 610 C. The
isentropic efﬁcienmes of the compfessor and turbme are 0. 80 and 0.82 respectlvely
Calculate the power output. he.ai
Take C?% 1.006 kl/kg, y =

expanswn process.

(10 Marks)

z . Wlth neat sketch ex almng the working of“ Ram Jet and write the advantages (08 Marks)
“Ina gas turbine: ‘thetc()mpressor takes in air at a temperature of 15°C and compresses it to

four times the initial pressure with Z"an isentropic efficiency of 82%. The air is then passed

through a heat: > exchanger heated. by the turbine exhaust before reaching combustion
chamber. gThe effectlveness of heat exchanger is 0.78. The maximum temperature after
constant pressure combustion i is 600°C and the efficiency of the turbine is 70%. Neglect all
losses and working ﬂula “‘“chroughout the cycle having characteristic of air. Find the

efficiency of the cycle. Take Cp=1.0045 kJ/kgK, v = 1.4. (12 Marks)
. Module-3 »
What are the drawﬁ“‘acks of Carnot cycle as a reference cycle? (04 Marks)
Explain with T-S"’ﬁlagram the effects of pressure and temperature on the Rankine cycle.
(06 Marks)
&
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A steam power plant operatmg on Rankine cycle gets steameat 40 bar and dry saturated.
After doing work steam is exhausted at 0.30 bar. If the st tm flow rate is 60 kg/s determine
(i) Pump work (ii) Turbine work ’
(iii) Cycle efficiency (iv) Heat flow in the condens

With a schematic and T-S diagram, explain the working of reheat vapour power cycle and
deduce an expression for cycle efficiency. k (10 Marks)

A simple Rankine cycle works between pressures 28 bar and 0.06 bar, the initial condition
of steam being dry saturated. Calculate thevpycle efficiency, work ratxp and specific steam

(10 Marks)

consumption. (10 Marks)
. Module-4 ¢

Derive an expression for C.O.P i an air refrigeration system workmg on Reversed Carnot

cycle (10 Marks)

A Bell-Coleman Refrlgerator“‘operates between pressure hmlts of 1 bar and 8 bar. Air is
drawn from the cold chamber at 9°C, compresse and then it is cooled to 29°C, before

entering the expansionic yhnder Expansion and.q\»gon'ipressmn follow the law PV'* =C.
Calculate the theoretiéal C.OP of the system Take Cp = 1.003 KlJkg K,

C, =0.716 KI/kgKsR = 0.287 KJ/kgK. (10 Marks)
Deﬁne the foliowmg '
Dty bulb temperature (1)) Dew point temperature.
“Relative humidity . (1v) Speciﬁcghumidity.
Degree of saturation Ry (10 Marks)

Outdon ODdItISHS =30 C .uBT and 75% RH .

Amount of free air c1rcu1ated 3m /sec
Coil dew point temperature = 14 °C ‘

Calculate : (i) Th capac1ty of the, coohng coil in tones
(ii) The capacity of the heating coil in kW,

«..\(ii1) The amount of Water vapour remoyed in'kg/s. (10 Marks)
f? .4
Module-S X
o gle stage, smgle ‘acting reciprocating compressor with P-V
dlagram Assume no clear“ nce. ' (08 Marks)
‘What are the advantages of multi- -stage compressmn? (04 Marks)

“ A multistage compressor is to be designed to elevate the pressure from 1 bar to 120 bar such

that the stage pressure ratio will not exceed 4. Determine

,,,,,,,

(i) Number of stages (i1)«Exact pressure ratio (i1) Intermediate pressures
(iv) The mmw 1um power requlred to compress 15 m*/min of free air. Take n=1.2.

(08 Marks)
, OR
Derive an expression fon.«p;ressure ratio which gives maximum discharge through the nozzle.
(10 Marks)
Explain different types of steam nozzles. (04 Marks)

In a steam nozzlwﬁ,the steam expands from 4 bar to 1 bar. The initial velocity is 60 m/s and

the initial temp‘%‘rature is 200 ° C. Determine the exit velocity of the nozzle efficiency is 92%.

(06 Marks)
% ok ok ok ok
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