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Fourth S emester B. 

il;l iii: xffilrl.*,i 
Jurv/Ausust 202r

Time: 3 hrs. ..- 
"Max. 

Marks: 100

'dilJll dn**''q"

Note: 1. Answer niiJ'*bruf f"il questions. 1'
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I a. With the help of P-V and T:{Sdiagrams, derive an e*ptesJion for ttre air standard efficiency
of a diesel cycle. (10 Marks)

b. An engine of 250mm bore and 375mm stroke wo"r-kg0h otto cycle. The clearance volume is

0.00263m3. The initial pre.isure and temperature arc:l'tar and 50"C. If maximum pressure is

25 bar flnd: i) AirffiSritliid efflrciency of the cyclp ii) Mean effective pressure. (10 Marks)

2 a. Derive an expr€Mti for the optimum prpsqlfb ratio for the maximum network output in an

Brayton cycle..,,r "'' q*rt' (08 Marks)

b. What are,,methods of improving the efficiency of Brayton cycle? (02 Marks)
c. The foltbwini data refers to an 6pen cycle gas turbine. Pressure ratio : 5, Maximum

temp.pj-atud' = 1075K Minirnu''idtemperature = 290I(, Cp for gas : 1.15kJ/kg.K,
y for aii': 1.4 and y for gas = T'l$, calorific value A,$tf, fuel = 45000kJ/kg, Efficiency of
the compressor : 0.85, Efliciency of the turbing;$q0u9, Efficiency.,,*p,filgombustion : 0.95,
Mass flow rate:5kg/seffiind: i) Thermal efficienCy of the plant;1i;,ii),Power output of the
plant iiD Ak to fuel r{J;iO-r, (10 Marks)

3 a. Discuss the effect of,; i) Boiler pressure,,i. ii)'.Condenser pressxre iii) Superheat on the
performance of Rankine cycle. with the helfl'of T-S diagram. (09 Marks)

b. With a schematic diagram and its P;V a3d T-S diagrams explain the Rankine cycle and also
derive its theriiial efflrciency. ;ft*nlt " (11 Marks)

4 a. With a,:-Hhematic diagram and"fts-r-S diagram, exptiin the working of reheat vapour cycle
of dediiod-"ifih expression for,:cp1e"efficiency. "-, (10 Marks)

b. A stdffiturbine working o'f a'Rankine cycle is supplied with dry saturated steam at 25 bar

.and,{he exhaust takes plhee'fi 0.2 bar. For ajteam flow rate of 10 kg/s, determine,
i) Quality'of steap at the end of expa4sion

,"., ii) Turbine shaffi#Brk
. 

.= 'iii) Power requid$d to operate the,puffip
iv) Work ratio. ,,'u - (10 Marks)

5 a. Explain the following terms with reference to a combustion process:

i) Stoichiometric air ii) Enthalpy of formation iii) Enthalpy of combustion
iv) Adiabatic flame temperature v) Enthalpy of reaction. (10 Marks)

b. The products of com'b tion of an unknown hydrocarbon C*H, have the following
composition as measufed by an Orsat apparatus. COz = 80 , CO : 0.9o/o, Oz : 8.8o/o,

Nz = 82.3%. Deteimine: r) The composition of fuel ii) The air-fuel ratio
iii) The Rercentagy-,of excess air used. (10 Marks)
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Define indicated power. Explain briefly how the frictional $ffir of a multicylinder engine

is determined using Morse tlst. State the assumptions mad€:;,,l!' (10 Marks)

A two stroke diesel engine was motored when *ttt"6ad was 1'5kw' Te-st on the engine

was carried out for one hour and data observed *6id!;plit. torque : 120N-m, fPffi: 600'

fuel used :2.Skg,cooling water : 818kg, CV of::$eX+": 40.3MJ/kg, Rise in temperature of

cooling water : 10oC, room temperature:27,i.,, iF used :32:1, exhaust gas temperature

:347JC, Co for exhaust gases : 1.05kJ4i€"R:-'Determine, 9.1k. powi:r,.indicated power,

mechanical efficiency uri thermal effi..c,i11cv Draw heat balanc et on minute and

percentage basis. 1o Nlarks)

With a neat sketch, explain the working'of vapour absorptioq re&igeration system' (10 Marks)

A food storage chamber requirer a-refrigeration systehtof'to Ton capacity with an

evaporator temperature of -LOr;Grhna condenser temperatu'ffif 30"C. The refrigerant F-12 is

sub cooled by 5"C before Jri-rr"g the throttle valve and the vapour is superheated by 6'C

before entering the compf-ps$i. ftre specific heats ofuapour and liquid we 0.7327 and 1.235

respectively. neterm{E'e$1'The refrigerating caiipq!,,ty per kg ii) Mass of refrigerant

ciriulated per mrn;te ,XiiD COP. 10 Marks)

Define the fol6@;: i) Dry bulb temperatui€ ii) Wet bulb temperature iii) Specific

humiditv iv,) Siturated air v) De$r of saturation- (10 Marks)

n.p..r*t : the following processes on u psychrometric chart i) Sensible heating
(04 Marks)ii) Dehumr-dification.

Atmos$.leric air at 101.325kP'a tiis 30"C DBT and.15'C DPT, without using the

psychrdmetric chart using the pi<iperty values from tfrg,$les, calculatg,:, 
..

i) 
- 

Partial pressure of u{,, ii) Specific fr"*1{,,,t!'i$1ii) Relative.fy1}ditv' (06 Marks)

,:+11,fr1r,,:r,, ,ti: 
t::lri.',,,i

Derive an expressOn fOi*$oiumetric efficiency of a single stage iirtompressor interms of
pressure ratio, clearancdi.ratio and the indpx ofBipansion and cpmpression. (10 Marks)

i single stage doupleiacting reciprocatiffi.c&pi.tto..de1i,"y'ery0.25m3ls. of air measured at

1.013 bar and 27tg;,The delivery prg.p,sflo is 7bar. At the be'glnning of compression, air is at

0.98 bar anA 4O'a The clearan.L iyolj;*. is 4o/o of swepf u<iir*e. The stroke to bore ratio is

1:3. Comprerroi *nr at 300rpm. Caiculate, the volumetric efficiency cylinder dimensions

isentropic uq{ffit cooling is peffiiEstimate minimumpower supplied.

(10 Marks)

10 a. Sho#'that the optimum

b. Mention the types of nozzles
i rill

2ies. Explain any-:o,ne. (04 Marks)

,,,,-.A two stage ieciprgiating air compressor works between pressure limits of 1 bar and 8 bar

'.'"and draw in air *l'rt'},"C at the rate of..4e7 litres per minute. The compression in both stages is
Q-,,,,,,,,,,,,,fi two stage fec

(06 Marks)
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