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Fourth Semester B.E. Degree Examination, June/July 2023
Applied Thermodynamics

Time: 3 hrs. ;*."J-lF .==t'.Mu*. Marks: 100

Note: l. Answer any FIVEfull questiopycltbosing ONEfull questigf from each module.
2. Thermodynamics dan nqr,&,W"k / chart per*ro1 
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"I a. With P-V and T-S diagrai$rsffierive an expression, for',air standard efficiency of a diesel
cycle interms of compr%Sgli fhtio and cut offratio. (10 Marks)

b. In an air standard diegeljy€ie, the compression ratio is lb, and at the beginning of isentropic

compression, the,te#r&ture is l5"C and the qribssure is 0.lMPa. Heat is added until the

temperature at thb €$d of the constant pressure process is 1480'C. Calculate: i) The cut off
ratio ii) The Qffi"Sunntled per kg of air.'" 'the cycle efficiency and iv) M.E.P.

'. )j,' ::::i:: :: (10 MafkS)
I ':rl'

: .." oR
2 a. Deriyeian €xpression for optimulntffissure ratio for max'imum specific work output for an

ideal gis turbine cycle. (10 Marks)

b. The compressor and turbinc of.a simple gas turbinO have an isentropic e,ftiency of 85%, the

inlet air temperature is lr5$ and the maximura'tBmperature of the,gas 800oC, while the
pressure, range is fr,p'ffi''f bar to 4 bay*_ De$€imine: i) The ov€rall cycle efficiency
ii) Network output .iiDrWork ratio. Take GFf.l.051 and C,,; 0949 kykg K. (10 Marks)

3 a. With the treffiffiXow diagram amffi aiagram of a simple steam power plant. Write the
drawback ofpadot cycle. (10 Marks)

b. A steam.,enline uses steamd&lJ0 bar and 0.9.df"and exhaust at 1.1 bar determine:

.--1,,-:;r::li::::-il+i IV'L +Fr

@T1ow diagram aqd1it
rnot cycle.

ycle efficiency,{ft g) tne percentage inQtease in efficiency if the steam has at a

of 200'C befi'FQ."p$tering the cylindgr. (10 Marks)

*, Id orI.'*
, t v i&& r,tftrfti$frr]lr

.*,ilud* ,qrsW ffiffit
6-iWith a schematic.",_@ffiara explain the vfrUrfting of reheat vapour power cycle and deduce an
"'*' ,'expression for c$dffi:tffficiency. ,4- d!' (08 Marks)

b. A steam poryg_s*ffiion uses the foflsihing cycle:

I. Steam,,affiileroutlet 150"$4r,"550'C
il. Reheat'ht 40 bar, 550oC*
ilI. Condensation at 0.1 b4r. Using mollier chart and assuming that all processes are ideal.

Find: i) quality of steam at turbine exhaust ii) Cycle efficiency iii) Steam rate.
.. (12 Marks)
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D Theoretical air **e:,'=; "

ii) Enthalpy of combustion j i-iil) Adiabatic flame temperature ." .,*. .**

iui Enthalpy of formation. #q$* (08 Marks)

A sample of fuel has the following percentqpe#omposition by weigh.p.. Carbon C -+ 86oh,

i) tndicated power
ii) Brake power ' ,;*
iii) 'Mbchanical efficiency {'u1,= '' . "i"t*
iv) Indicated thermal efficiqrcy ffi!=] ,.=-."

v) Brake thermal effi"qjf;m#y dq* ,,,.,,,..,, ..1,'vi) Brake specific fu'e;[..0 sumption. _tr (06 Marks)

b. Write a note on: *5

i) Ratings of IC Engine fuels ...,,t'*r*iu

ii) AlternateSeXs. &&" *,r, (08 Marks)

c. With a neat sE€lhh explain rope bgqli...dQBrm dynamometer tb measure torque. (06 Marks)
'f '

;'{ sq oR .ry
i) William's line met\o( ' *
ii) ,6, Morse test. \,'" ; (08 Marks)

b..,,.Hh.. following data werd"iecorded durrn*ga,test on a single cylinder 4 stroke oil engine.

.'j".t:Bore: 150mrn, strrti,l&e; 300mrq speedsitr8000rph, brake torque:200Nm, indicated mean
liri":efTective pressure (Imep) : 7 b{., .fuel consumption : 204kglhr, cooling water flow

rate : 5kg/Al1p,,rC0oling water tempbrature raise = 30oC, air fuel ratio : 22, exhaust gas

temperature.ii-,,410'C, specific hpt*bf exhaust gases = lkJ&B K, room temperature : 20oC,

calorific Value of fuel = 42Mfikg. Determine: t) Mechanical efficiency ii) BSFC

iii) Draw the heat balancesledt on minute basis and percentage basis. (12 Marks)
. " 
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7 a. Define therrfollowing with respect to I.C

..ii
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hydrogen Hz : 8o/o,sulphur S > 3oh,oxygen Oz -+ 2o/o, Ash - 1%.

D betermine the stbchiometric air fiplratio by mass.

ii) If 20% excess air is supplied.=* ''='""""'

Find the percentage compositiorl,efffinue gases by mass 
""1*bl 

volume. (12 Marks)

*'', oRtdus.." vl\

The products of combrrSfffiit of an unknown hy{gocarbon C*H, have the following
composition as measu{tfu,by the ORSAT operffiCAz - 8o/o, CO - 0.9o , Oz - 8.8o/o,

Nz - 82.3%. Deterniheby mass i) The comSsition of the fuel iD Air tuel ratio
111) % excess air uS'&d. .d. ;: (12 Marks)
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