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Fourth Semester B.E. Degree Exam-indtion, Feb.lMar.2022
Applied Thermodyhamics :
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Note: l. Answer any FIYE full qaestionsi, ahoosing ONE full queqtion from each module.

2. Use of Thermodynamics D,gt\rliltindbook is permitted.,. . .

, Module-l
.' i:li'

I a. Represent Otto, diesel a-rd:dual cycle on p-v diagramdiffil T-S diagram when heat supplied

on each cycle is the sarne. Prove that Otto cycle giviqq,,fhg highest efficiency. (10 Marks)

b. The data corresponding to Otto cycle are the following:
Maximum temperature: 1700K, minimum lerrperature:300K, compression ratio -- 7,

pressure at the beginning of compression p,,roeess = latm. C, and C, are constants r:1.4.
Determine:

l) l*:Pq* ql9 temperature at each pg.int"in the cycle

ii) Thq#FAT'afficiency i"

iii) Worltiibtio ,&t,
iu) Mean effective pressure.
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With neat sketch, explain open cycle constant pressure gas turtine.
Differentiate between g&*,furbine and steam fuXb-in€. ,i

A carnot heat engine connects one-fifth.'rofi',the heat inpq[.,igto

temperature of the sink is reduced by l00oC, its q is doubled. Find

source and the sink.

Module-2
3 a. Draw the ideal regenerative vapour power cycle on tenrperature entropy diagram. What are

its advantages? How is the cycle approximated in practice? (10 Marks)

b. A steam"power plant re.grg,ivit'heat from a heat"isource at the rate of 100MW. The plant

operates with a boiler pressuie of 40bar and a condenser pressure of 0.1 bar. If the plant is

designed to operate ideally on the basic Rankine cycle. Calculate:
,,,,,,,r.i) The cycle e.ffipiqiptiy

ii) The work ratio for the cycle

iii) The powql,d;utput ofthe phF.Itlil:"'"

iv) The rcqu'ifed mass flow ratb gfthe working fluid and

v) The Spccific Steam Consumption (S.S.C. in kg/kwh).

Time:3 hrs.

2a.
b.

c.

OR
4 a. Explain the working of i9{itiple Rankine cycle with neat sketch, PV and T-S diagram.

(10 Marks)

b. Steam at 4MPa, 30,0'C leaves the boiler and enters the high pressure turbine and is expanded

to 400kPa. The steam is then reheated to 300"C and expanded in the LP turbine to l0kPa.

Calculate thermal efficiency if it is to be internally reversible.
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Module-3 
",,,,'';;d-a. With neat sketch, explain Orsat apparatus . , irf,

b. Define: r:'rt"'"'

i) Airfuel ratio '.".,i',,-, 
ii'

iil Enthalpy of formation ,, ,o ]''"''

iii) Volumetric efficiency ..;' r(,,r,

iu) Enthalpy of combustion.

c. Determine the theoretical air-fuel ratiorrf,or cbmbustion of octane.
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.,6 a. Explain the following:
i) Adiabatic flame tempeiatliP

ii) Stoichiometric air

iii) Combustior"fficjqcyi'
iv) Incompletecombustion. ' (10 Marks)

b. Butane is burned v*ttU .air and volumetric analysis of the combustion products on dry basis

yields the fo llo@g'ctimpo rltioq
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(06 Marks)

(06 Marks)

(08 Marks)

(10 Marks)

(06 Marks)

(04 Marks)

iiD

I Percentage: | /:d I l.l I 6.t | 6/..v Il_-_------p-_l -l Irl

Determirr{;ptrE'percentage of theoreticpl dir used. For theoretical combustion the products are

COz, HiO, Nz. . ,,,,i,i]'i'i (lo Marks)

Gas: CO, CO Oz Nz

Percentage : 7{8 l.l 8.2 82.9

,,...,,..@r..'::.:...:|.'1.,''.1,n,..

i) Morse test'/
iD Heat balance shee ".:r (10 Marks)

b. During a test on the q{rgine, the followin$::ddta"were recordedS.troke = 4, Bore: l2cm,

Stroke = l5cm,,nffis,"9d = 1500rpm, Brak6'* rque = 150\m, Fgel.golsumption : 6kg/h,

orifice diamete-r;;i;3cm, calorific valpffi:42000kJ/kg. Numb'o,r,:'of cylinder = 1, Head across

the orifice = 6cin,of H2O, Room temp3rafure :20oC, Pressure : I bar.

Calculate:

ii) 
'Bde 

mean ef[ective prcssure

,) 
,,,, 

Vurrmetric effrcie+e,htb,,+sed on free aireonditions.

,,,,,,,,-,,", 0p+,,' 
t'

aoi*,*Vitt neat sketch,,,qr{pi Willian's line metliod for torque measurement.

b. " Define the followiftg,
i) Volumefiqd6fficiency 

,,,,.+',,
ii) Air-Fuelfdtio. s+'::'1

c. A full load tesf''on a 2-stroke engine gave the following data:

Speed:450rpm, Brake lgfl$r,= 460N, imep = 3 bar, Fuel consumption:5.4kglhr,jacket

water flow rate = 440kdk;femperature rise of cooling water = 36oC, Air fuel ratio:31:1,

Temperature to exhaugf , iases = 355"C, Room temperature : 20o, Calorific value :
42000kJ/kg. Cylin{er Sore = 220mm, Stroke - 270mm, Brake drum diameter : 1500mm,

Mean specific heq*df exhaust gases = 1.02kJlkg K. Determine :

i) Indicate4]h6trnalefficiency
ii) Draw the he'at balance sheet.
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Explain the following:

i) Dew point temperature

iii) Dry bulb temperature

ir) Specific humidity

v) Degree of saturatfhn-or saturation ratio. "l,i (10 Marks)

The moist air is at Mberature of 20oC under,a tdtal pressure of 740mm Hg. The dew pointThe moist air is at ffierature of 20oC under.a tdtal pressure of 740mm Hg. The dew point

temperature l5tC;1$nd: ,:"*

il Il" qryP4!:11l::rwater vapoud's- r

ii) The humidity

iii) Th*wpe,Uifichumidi

iv)
v)
vi) The specific volume of a|grpdi kg of dry air.
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Modute-5 d"%'=""='
With neat sketch, explain vapour compression refrige6atf$t system.

A reverced cycle has refrigerating COP of4. Deteffihe=:
ls*n
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