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A.ll question carry marks as indicared.
Answer sir questions.

Qucstion No. 1 is compulsory.
Due crcdit will bc givcn to neatness and adequate dimensions.
Assume suitable data whereUer neccssar).
Diagrams and chemical equations should be givea whercver necessary.
lllustrate your answer necessafy with the help ofoeat sketches.
Use ofslide rule logarithmic tablcs, Steam tables, Moller's Chart, Drawing
instrurnent, 'fherurodyramic table for moist air, Psychrometric Charts and
Refrigeration chzuts is permitted.
Discuss the reaction, mechanism whercver neccssary.
Us€ of pen Bluc/lllack inlv'rcfill only for writing the answer book.

I a) An engine develop 25kW by consuming 7tg tuel,4rr. The heating value of the fuel is
40000kJ,&g. Calculate the
i) I'heflnal efficiency ofengine
ii) Thc spccific fuel consumption express as kJ/kW.hr
iii.1 Work Jone b1- the enginc h l5min.

b) Explain in briefthe dillcnint souces ofpouer genemtion.

a) A Refrigerator is given 2kW ofpower input. The heat rejected is 2.8 times thc work input.
Rcfrigerator uses 2 kv.hr/day and the hcat rcjected is 3 times of work done. Calculate the
cooling cffect and cocllcient ofpeformarce.

b) What arc the essential elements ofa thermal energ) producing device ard explain how its
performance can be evaluated?

0.02 ml of air is exprurdcd liom l.75mPa and 3l3K to 103kPa. Calculate fural tcmperature, 13

6nal vohDne, work bansfer. heal tralrsfer, change in intemal energy, charge in enthalpy,
changc in entropy, ifexpansion is carried out.
Data:-
Cp = 1.006, Cv =0.718U/kg

r-1.4, n=1,3
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A fumace is fired *ith250 kgtr coal. Ihe efficiency ofcc contain 807o Carbon and rest 13

ash. 'I he efficiency of furnace is such that only 85o% ofthe carbon charged burns, rcmaining
l5% giving aa residuc and unbumt carbon ofthe carbon rahich bums 90% goes to Co2 and

rest to CO 40oZ exccss air is used.
Calculate the percentago composition by volume ofthe gases leaving the furnace and the

volumctric flow rate offlue ga-ses in m3/min i.c. ifthe gases leave the chimney at 350"C

& I00kPa Prcssure.
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6.

t0.

Thc lbllou,ing intbmration are availahle Ior a stearD po\\cr plant:
Cycle work: 681 kJ/kg, clcic c{ficicnc} : 2i.6396, Ireed pump inlel ard cxit velocity:
lonr/scc. Bxit enthalp) of steam from boilur: 3000 kJ/kg with an exit velocit) of 50 rElscc.
Ilcat rcmovcd by cooling rvater: 2000 kJ4ig; Exit vclocil) ofstcam f:om turbine: 25(kn/sec
with nn entbalpy o1'221t6.8 k.l/kg. Based on lkg of steam as *orkilg substarcc. calculate
the heat supplied to thc slcam generalor. ltcd pump *ork. liquid enlhalpy at inlet and exit
ofpump.

An evapomtor is to s(,r)ccntrale a 59/o sololion to 10oZ solution in a fuod indus(ry while nrn
was carried out for a period of5 hours and variatiofl il1 i,rput and output over the period of
5 hours is shorm in lahlc lrclowi

6,1.8

75.6

t.1

l-1

ll

L- 147.6
t 52.64

The mixing irtsidc cYaporator is so intense dlal1 outlct concenbalion leaving cvaporator
is aimost same is that lhe solution within evaporator.

Assume speoil'rr: grrvity of sohrtion as l. The evapomtor body diamcter 1.5m.
Calculatc the Bmoturt ol concenffalc and water eyarx)mted to raise in hour of liquid level
Nithin th.' cr aporete .lue lo aacumulalion

A ressel is divided in1o two equal conlptrtments having a volume ol 0-5ml each. One 13

conlpartment has air:rt 2 bar and thc oth.r hns air at 5 har lOokJ ofenergy is supplied and
the scparation plate is Duncturcd. Find lhc linalprcssuft irr thc vcssel.

Her,t is supplied !o l *orking subslancc at constant volume of 0.0035m1 and at a 13

tarip!'.a1ure of5lj o( \\hjch increases thr prcssule liollr : .lmPa to 4.25mPa. Sante anlount
ofhcat is tmnsferred at consLmt pressule of4.25 mPa.
Calculate the total hcrt transfcred, fitu volu,ne and final temperatl'lre.
('p = 1.25 kJ/tC'K : tt - tr.2Q0 kj/k!." K .
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S1lat are rhe basics ol biodicsel production? Give an ovcr-vie$- \\''hat precautions would
\ou taLe rrhile produirnr.: bio-dicscl

Exllain the follo1\inps:-

i) Adiabatic and Arlual Uame tempc,alure.

ii) Dcvelopment of 1)orer generation.
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