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Fourth Semester B.E. Degree Examinatidh,'Aug./Sept. 2020

Applied Thermodyrnamics
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer uny FIVE full questions, choosing'ONE full question frary each module,

Module-1
I a. State any 2 assumptions for Air Standald Cycle and obtain air standard efliciency expression

for diesel cycle. ,,:,::. (10 Marks)

b. An air standard limited pressurb,eycle has a compression iatio of l5 and compression begins

at 0.1 MPa, 4OoC. the maximum pressure is limited,*to 6 MPa and the heat added is
1.675 MJlkg. Compute (i),,The heat supplied at co:rstd,nt volume per kg of air (ii) The heat

supplied at constant piebluie per kg of air (iiD Thsiycle efficiency (iv) The cut-off ratio
(v) The M.E.P of the -ycle. (10 Marks)

OR
2 a. With the help b'f,.tlne diagram and T-S diagfam, explain intercooling and reheating in gas

turbine cycles, "'' (lo Marks)

b. A gas t@ihe'working on Brayton cycle receives air at I bar and 27oC . The air is
compresdd,,adiabatically to 6.2 bar with efficiency of th,.g,c,ompressor being^ 88%. The fuel
has 'h',,,heating value of 44180i:kJkg and the fuel -lirrgatio is 0.017 kg fueVkg air. The

efficiency of the turbine is 90%."Calculate (i) Coa!.flbSsor work (ri) Turbine work and

(iii) Thermal efficiency. . 
' (10 Marks)

.,;. ,

,., 

" , Modr+Ie;2,
a. Explain the types of feed water heater using,flow and T-S dia$mm. (10 Marks)

b. A turbine is supplied with steam at a pressure of 32 bar and temperature of 410"C. The

steam then exppfl{s isentropically tc.:::a,prtssure of 0.08 bai...Find the dryness fraction at the

end of expanSibniand thermal effio;{ehcy of the cycle.
If the steam is reheated at 5.5''U'br to a tempeiature of 400oC and then expanded

isentropie.ally to a pressure of O.OS bar, what will be the dryness fraction and thermal
effrcieney of the cycle. 

, 

'r:,,' (10 Marks)

':"''"'r oR 
'

a."' .,E.lscuss the effect ofcohdenser pressure'land Boiler pressure in Rankine cycle. (08 Marks)

b,;'.'Write any two d13imbtb characteristics of the working fluid used in vapour power 
iilltiir.u,

c. A 40 MW steii fiower plant wo@$ on Rankine cycle operates between boiler pressure of
4 MPa and;,coidenser pressure'ofl10 KPa. The steam leaves the boiler and enters the steam

turbine at 4b'0"C. The iientropic efficiency of the steam turbine is 85%.

Determine (i) The cycle efficiency (ii) The quality of exhaust Steam from the turbine and

(iiD the steam flow rate in kg per hour. Consider pumpwork.
:

rrli Module-3,::-
Define stoichirnetrio air, actual afu, excess air and combustion efficiency.5a.

b. Calculate the iiiir-fuel ratio for burning of propane (C:Hs) with 130 percent theoretical air.

c. Explain Detonation in SI engine.
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8 a. Explain the followiqg: (i) Adiabatic *ilioe

9a.
b.

.r,,..r ,rrrr. rir,i Module-S
,ran"" volume.Derive"in expre ss io n for : rT iorkdone with 

9 
l.i.*,., 

-

(12 Marks)

(ii) ,EHeating and Humidification
(12 Marks)

(08 Marks)

17ME43
OR

a, with P-e diagram, explain the stages of combustigl in s.t engine. (08 Marks)

b. In a test on a 3-cylinder, 4-stroke IC engine with2} cm bor 26 cm stroke, the following

were the observations during a trail period of one hour' '"''i' '

Fuel consumption = 8 kg, Calorific value : 45000 k{fk$'r';, \
Total revolutions of the Crankshaft : 12000 : l

Mean effective Pressure 
: 6 bar r'': I "

Net load on brake : 1.5 kN , .t l

Brake drum diameter = 1.8 m, Rope diamete( 
=3:cm

Mass of cooling water : 550kg- 
^

lnlet temperature of watet:27"C
Exit temperature of water: 55'C 

.L i,,,,:,:.

Air consumed : 300 kg, Ambieni t-etnpprature = 30oC " ,;;,

Exhaust gas temperature : 310oC,,r'
Specific Leat of gases : 1.1 kJe.d-

ialculate (i) Indicated and bra power (ii) Mechanical efficiency

(iii) Indicated thermal efficiency

Also draw a'heat baland'iheet on minute and Per 'basis'

Modqle-4
a. Explain any two'fiitors affecting thEperformance of a simple vapour compresslon system'

b. Wit.h a neat sketch, explain steam jet refiigeration' (06 Marks)

c. A srmple-v4po.r..o-p..rsion plant produees 5 tonnes of refrigeration' The enthalpies of the

;;;fi;'-dft;inlet io the comp1.9..qs9l at exit of comprelso.r and at exit from the condenser

"r" lA1-dzulkg,209.41zultgiry4.59 tg/kg respg-otively. Estimate (i) The refrigerant

flow rat6 (ii) COp of ttre pUnffiiil ro*.. req'uired Aive the compressor and. (iv) the-

rate of heat rejection in the 
"ond"nr"..,q,ssume,M'dapour 

is dry silpfated at the end of

compression. :,.r:ri:::' , ''',::, ': ,' (08 Marks)

of air

b' in" arv and the'i
(iii) Cooling and'dpAumidification' ,,,, , ,''"

The dry and thd'fi"dt bulb temperaturb':of atnatmosphere air at't atm (101.325 KPa) pressure are

;;;iJ';ii-rr'i.rr*g p.y.tro-.rer and determined.rto be 25 ancl 15oC respectively'

;;.""ir. (i) Specific"huryi{it_y 
|i." 

1iq R"htivg-humidity (iii) The enthalpy of air

t0 a.

b.

; '",,[u.. A;;ilirg tfidt:'bothlhe compression and expansion processes are according to the law

pVr25 =conrturi'arra the clearaaqi.is.5o/o. Determine (i) Power required to drive the

compressot u,ip.o*in! mechanicill'g rciency as 807o (ir) The time requ-ired to deliver I m3

of air as -Jas"i"a atiompressor outlet conditions, (iii) Volumetric efficiency. (12 Marks)

,,11,i::i:'l':illii. OR

Explain the shapes of noaztre'

In a 2-stage air compreSsor, the work output is found to be 350

compress I tg of freb air from I bar pressure and 32'C initial
n : 1.3 and R :.0i287 KJ/kgK. Find the intermediate pressure'

Obtain an expiessibn for volumetric efficiency of compressor'

I";l"tf"^r.,itU uit 
"o-pr.tro, 

tu= a cy,]inder bore of 15.:T *d 
? 
g:1.' "t"f: :l?' ."1-",th;;;;rk 

.p..a is;ffi .n-. Air taken fibm atmosphere (1 bar and 27"C) is delivered at I I

(06 Marks)

KJ/kg of air. It is used to
temperature. The value of

(06 Marks)
(08 Marks)

,<{<***
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