
Code No: 114DU
JAWAHARLAL NEHRU TECHNOLOGICAL UNTVERSITY HYDERABAD

.l

Time: 3 Hours

THERMAL ENGIN'EERING.I '."'. i ''
(Common to ME, AME)

Max. Marks:75

Note: This question paper contains two parts A and B.
;::.; :".:: Part A is"ciiihpulsory wbicti.earries 25 mlrit<il,.ensweL all;iiiiOsions in

Each question carries 10 marks and may have a, b, c as sub questions.

Part A; ,.'

each"unit.

PART. A

Differehtiate two stroke,arid',four stroke Op'gines. . "

Draw the valve time diagram of a 4-stroke diesel engine.
How can ybu rate the fuels?
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Why compression ratio is restricted to maximum I2 in case of petrol engines? [3]
Define volumetric efficiency of reciprocating compressor.
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, [2]

increasd in specific enthalpy is 15 kJ/kg and decrease in kinetic energy is 2 kJlkg.
The rate of heat rejection to the environment is 3 kW. What is the power needed

to drive the compressor?
,:::, *) Explai4.lFq.lmpo.tance gf,rlgjumetric ef$eielrpy of a comry5esspr. ;.,.: :':'[3J
'"'.' i)"" What is.+hb'minimum ainbtihf of work ii+pitit'to a refrigeiatcif 'which converti L.kg

of water at 293 K into ice at 268 K while maximum COP of refrigerator is 10, [2]
j) What are the reasons for R-12 is replaced by R-134 -a? t3l

PART.B
.;., :...; i..;: :'".'.: ,".: ;"': i""r .. "..., :".".:','".',t (SO,MiitkS)

"4;e\ Briefly discuss the various factors which affect the ignition timing in SI engine.L,q )

b) Explain TCI ignition system with a neat sketch [4+6)
OR

3:a) What are the functional requirements of an injection system? Discuss them.

..... ,p) With a..neat. diagram 9llg..or, clearly...t{g..working plil?iqte of u pl:lg1l i:
i.."; i.,:' governg*,; !.,;; ;"..;;.i;; ;...; i.,:' 1"..; i.,:' ;::.;Eat6l

4.a) Explain the various factors that influence the flame speed.
b) With the help of a neat diagram explain the working principle of indirect injection

combustion chamber of a C.I. engine? 14+61
OR

What i&'dblaj, period and'rl,fuat are the vai'idrlq factors that'affept the delay flgi+Ait?
Bring out clearly the process of combustion in C.I, Engines and also explain the
various stages of combustion. [4+6]



6.a) Develop an expression for the calculation of indicated power of an engine.' b) A 4 cylinder, 4 stroke gasoline engine having a bore of 80 mm and stroke cf:"':i"": 90 mm'..hai.,a compresliori.,ratio of 81..fl*ib relative effieiency is 65%'.,iiihen:""1 i""' indicatdd"firel specific coit"siirnption lirsci"is'z0o gmlt<wtri:'tsiir"ut" : '""'i "'
i) Calorific value of fuel
ii) Corresponding fuel consumption, given that indicated mean effective pressure
(imep) is 7.5 bar and speed is 2000 RPM. t4+6)

OR

cylinder is 90 mm and the stroke is I l0 mm. The clemance volume per cylinder is
69 C.C. At a speed of 3500 RPM, the fuel consumption is 18 kg/trr and the torque
developed is 140 N-m. calculate i) Brake power ii) Bmep iii) Brake thermal
efficienc.y jf" the calorific. value of the fuel is,42,000 Uftg i.v) relative efficiency
on a bra.kb:pbwer basis irsbirnring the engitre''works on thb'",ion'stani voluriie..dycle.

14+6)

8.a) Derive an expression for efficiency of a root blower in terms of pressure ratio and
ratio of specific heats.
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compression takes place through half the pressur€ range.

What are the desirable properties of an ideal refrigerant? Explain.

14+61

A rotary'air' compressor.oor+presses 1 00 kg of. airlminute frorn .l .2 bar and..293.K
to 4.8 tfar, Find the powdilni:iluired to drivd thb compressor,'ffthe compreslioar:is
isentropic and follows pvl'3=constant. t4+61

OR
Define "pre whirl". Explain its effect on the impeller of a centrifugal pump.
Compare the work inputs required for roots blower and a varie type complessor
having:!hg:.game induced, yo.Jume of 0.93 ig",-' p"r revolutiog1r the inler p.Tessure

being 1.Oi3'bar and the:prbbsirre ratio 1.5'tti'.l. For vanti..type, assume *ie'iiiitiat

In a l5 TR ammonia refrigeration plant, the condensing temperature is 250 C and
evaporaiin!.iemperature.is lI0u C. The reftigerant ammodia:i5,sub cooleO.byif C
before paisirig through the throttle valve.'Tlie vapor leavin! the evaporarof is'0:97
dry. Find COP and power required to drive the plant? Take Cpr = 4.6:kJlkg-11,

1 l;1)
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OR
Explain..Jlle working pl,rlgiple of Libr-water vapor absorption refrigeration
system lvi&:ir neat sketctrr,: i i"' :_.""':_i.,:' 1."; ,.,,1 :...r i"".r

The bore"dnd stro,ke of 
"I"sinlte 

cylindei;'slnlle acting iriiipib"uting coniprbisor
using R-134-a refrigerant are 100 mm and 80 mm reJpectively. Thi .o*pr"rro,
runs at 1500 RPM. If the condensing temperature is 400C and evaporator
temperature. a) l0o C b) -100 C.

Cpv =2.8 kJ/k g-K respectively. 14+61

ii) refrigerating capacity
iii) power per ton of refrigeration
iv) Total power required to drive the compressor. Determine the changes in
results when the compression index is 1.25 and clearance factor is 5%? 74+6)

Find the"following:
i";;.ii",:'. i) Massio'f i'eirigelant


