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3 Hours / 100 Marks Seat No.

Instructions : (1) All questions are compulsory.
(2) Answer each next main question on a new page.
(3) Illustrate your answers with neat sketches wherever necessary.
(4) Figures to the right indicate full marks.
(5) Assume suitable data, if necessary.
(6) Use of Non-programmable Electronic Pocket Calculator is
permissible.
(7) Use of Steam tables, logarithmic, Mollier’s chart is permitted.

Marks

1. A) Attemptany three. 12
a) Statefour assumptionsmadefor air standard cycle.

b) A two stageair compressor with perfect intercoolingtakesinair at 1 bar pressureand 27 °C.
The law of compression in both the stagesis Pv1-3 = constant. The compressed air is
delivered at 9 bar fromtheH.P. Cylinder toan air receiver. Calculate per kg. of air

1) Theminimumwork done.
i) Thehest rejected to theintercooler.
¢) Compare Sl and Cl engine onthebasisof
) fudused, i) Compressonratio, i) Weight, iv) Noiseandvibration.

d) Explainwith neat sketchworking of lobetypeair compressor.

B) Attemptany one. 6

a) Afour cylinder enginerunning at 1200 rpm delivers 20 kW. The averagetorquewhen one
cylinder wascutis110N.m. Find theindicated thermdl efficiency if theca orificvaueof thefud
1s43MJKgand the engine uses 360 gm. of gasoline (fuel) per kW. hr.

b) Explainwith neat sketchworking of non dispersiveinfrared (NDIR) gasanalyser.
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2. Attemptany two. 16
a) Differentiatevapour compression and vapour absorption refrigeration system.
(min. eight pointsof difference)

b) A singlestagereciprocating air compressor hasaswept volumeof 2000 cm3and runsat 800 rpm.
It operateson apressureratio of 8 with aclearance 5% of the swept volume. Assume NTP
room conditionsat inlet (p=101.3 kPat = 15°C) and polytropic compression and expansion
withn=1.25caculate

) Indicated power, i) Volumetricefficiency, iii) Massflowrate
Iv) Isothermd efficiency.

c) A four stroke gasenginehasacylinder diameter of 25 cm and stroke 45 cm. The effective
diameter of brakeis1.6 m. Theobservationsmadein atest of theenginewereasfollows.

Duration of test =40 min.

Total no. of revolutions= 8080

Tota no. of explosions= 3230

Net load on brake =90 kg

Mean effective pressure = 5.8 bar
Volumeof gasused =7.5m3

Pressure of gas= 136 mm of water

Atm. temp.=17°C

Cdorificvalueof gas= 19MJIm3at NTP
Riseintemp. of jacket coolingwater = 45°C
Cooling water supplied =180kg

Draw hesat bal ance sheet and estimateindi cated thermal efficiency and brakethermal efficiency.
Assumeatmospheric pr. as 760 mm of Hg.
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3. Attempt any four. 16
a) Listany four pollutantsin exhaust gasesof 1.C. enginewiththeir effects.
b) Compareclosed cycleand open cyclegasturbine.
C) Define i) Humidityratio, i) Specifichumidity.
d) Namefour sensorsusedin|.C. engineand explain working of any one.
€) Whatisscavenginginl.C. engine? Stateitstypes.
4. A) Attemptany three. 12
a Explaintheprocessof combustionindiesd engine.
b) ExplainbeatteryignitioninS.I.engine.
c) Statethenormsof Bharat stagelll and 1V.
d) Satedifferent methodsfor improving thermal efficiency of gasturbineand explainany one.

B) Attemptany one. 6
a) Define—(i) Indicated power, (ii) Mechanicd efficiency, (iii) BSFC.
b) Listtheadditivesof lubricant usedin S.I engineand statetheir advantages.

5. Attempt any two. 16
a) Explainwith nest sketch construction and working of ice plant.

b) A singlecylinder reciprocating compressor hasaboreof 120 mm and astroke of 150 mm. and
isdriven at aspeed of 1200 rpm. Itiscompressing CO, gasfrom apressure of 120 Kpaand
temp. of 20°Ctoatemp. of 215°C.Assuming polytropic compressonwithn=1.3, noclearance
and volumetric efficiency of 100% calculate (i) pressureratio, (ii) Indicated power, (iii) shaft
power with mech. efficiency 80%, (iv) massflow rate.

C) Explainwith nest sketch construction and working of constant volumegasturbine.

6. Attempt any four. 16
a What isthenecessity of purification of air in compressor and how itisdone?

b) A diesd enginehasacompressionratio of 14 and cut-off takesplace at 6% of stroke. Findthe
ar standard efficiency.

c) Define (i) Dew point temp.
(if) Wet bulb temp.
d) Explaintheprincipleof Ramjet with neat sketch.

€) Draw nesat sketch of split air conditioner and namethe parts.




