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Note: 1.Answer any FIVE full questions, choosing ONE full question from each module.

2. Use of Steam Table/Mollier cart/Psychrometric c art is permitted.
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~ , ax. Marks: 100

1
Module-l

a. Derive an expression of air-standard efficiency of an Otto cycle with PV and TS diagram.
(08 Marks)

b. An engine working on d al combustion cycle takes iA air at 1 bar and 30°C. The clearance
is 80% of the strok~~~po the cut-off takes place at 0% of the stroke. The maximum pressure
in the cycle is limit~d fo 70 bar. Find the te11;ls~ture and pressure at all salient points. Also
find air standard efficiency. (12 Marks)

2
OR

a. With a help of block diagram and 'IS diagram, explain regeneration process. (08 Marks)
b. Find the required air fuel ratio in a gas turbine whose turbine and compressor efficiencies

are 85% and 80% respectively. Maximum cycle temperature is 875°C. The working fluid
can be taken as air [C, = 1.0 k IkgK and y = I.4J whicli enters the CQ pressor at 1 bar and
27°C. The pressure ratio IS ~. The fuel used has a ev of 42000 kJlkg$l. There is a loss of
10% of fuel in the comBustion chamber. (\ :. ., (08 Marks)

c. Briefly classify the jet propulsion engine. -; if' ~ (04 Marks)
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Module-2
a. With the help ofT -S diagram, explain e effect of:

(i) Pressure and temperature
(ii) Super heating
(iii) Boi er pressure on the p'erfo ance of Rankine c cle (09 Marks)

b. Assuming that steam enters tHe turbine in a dry saturated state, show that for a simple
Rankine cycle the thertrfal~fJlciency of the cy,clelis given byo v ~ ~=l-;~(/

where T 1 = Heat rejection emperature
m = Thermodypamic mean temperature (06 Marks)

c. In a regenerative cycle, the steam p~essure at turbine inlets is 30 bar and the exhaust is at
0.04 bar. The steam is initially saturated. Enough amount of steam is bled off at the optimum
pressure to heat the feed water, Neglecting pump work, determine the cycle efficiency.

/ ~~~

" OR
4 a. With a help of block diagram and TS diagram, explain briefly the Camot cycle. Also derive

an expression fu tlie thermal efficiency ofCamot cycle. (10 Marks)
b. A Rankine cyc e working between a boiler pressure of30 bar and condenser pressure of 0.5

bar. The mass leaving the boiler and entering the turbine has a dryness fraction of 0.85.
Determine: (1) Rankine cycle efficiency (ii) Turbine work (iii) Pump work (10 Marks)
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Module-3

6

a. Explain:
(i) Mass and mole fraction
(ii) Stoichiometric air fuel ratio for petrol
(iii) Enthalpy and internal combustion (06 Marks)

b. Explain the analysis of exhaust gases by Orsat apparatus. (05 Marks)
c. The given percentage composition by mass of fuel is given as ollows: C = 90%,

H2 = 3.3%, O2 = 3%, N2 = 1.1% and S = 0.91 % and the remainder i incombusitible. Find:
(i) The mass of air required for c 'ml5Jstion of 1 kg of fuel. .:0-
(ii) If 60% excess air is used, ete1ll1ine the percentage of eXhallst gases by volume.':tt ., (09 Marks)

OR
a. Define knocking in SI eng~e. Explain the factors affec,tmg knocking. (04 Marks)
b. With a block diagram, explain Morse test on multi-c tlinder engine. (06 Marks)
c. The following resu were obtained during a test on a two stroke engine at full load.

Fuel consumptiq ~\i4 g/hr
Cylinder diameter= 20 em (j
Stroke = 2$ em
Speed = [3 0 rpm
Net bra e load = 630 N
Mean ffective pressure = 300 kRa
Jacket cooling water flow rate =,500 kg/hour
Jacket cooling water temperature rise = 20°C "-
Temperature of exhaust gases= 400°C ""
Room temperature = 20<fcs '" ~.
Air used per kg of fuel = 32 kg .,,,. V'
Effective brake dia eter = 100 cm ."'1.;1
Calorifi~ valu offfiel =.43 MJlkg .S·
Proportion ofhyar'ogen m fuel = 15~
Specific heat of dry exhaust gas = I KJ/kgK
Specific heat of steam = 2.1 kJ g~
Draw heat balance sheet in kJ/min and in percentage
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~ Module-4

ar, ith a neat sketch(exJ1farn air refrigeratignj ystem working on Bell-Coleman cycle. Also
V ow its PV and 178 199ram. (06 Marks)

b. Derive an expressiQp for Coefficient of Performance (COP) when air refrigeration system
when compression and expansion are isentropic. (06 Marks)

c. An air re 'gerafon system works oh an open air cycle is required to provide 20 tonnes of
refrigeration, with cooler pressure of 12.5 bar and refrigerator pressure of 1.05 bar. The
temperature of the air le~Vi,ng,the cooler is 20°C and leaving the cold chamber is -1°C.
Assuming isentropic corrip~1>ion and expansion and neglecting clearance. Find:
(i) Weight of air circulat~d/min
(ii) COP of the s stem
(iii) Power required per ton refrigeration (08 Marks),..
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