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Fourth Semester B.E. Degree Examih{fi{on, July/August 2021,

Applied Thermody'hamics \
Time:3 hrs. ,,,..,,i;:,,, ' )ffu*.Marks:100

tory...*:,.,,,,'n'

2. Use.d{fuzrmodynamic data ffibook is permitted.
::;

Explain the following with rdfemilqce to combustion process:
(i) Stoichiometriqr'eir{fl 

* 
.;

(iD Adiabatic flauFiEmperature 
d"(iiD Enthalpy of'Eo-iirbustion. (06 Marks)

Find the stoichiom&i#'air for the combustionof gpseous propane (C3Hs) on mass and molar
basis. ; (04 Marks)

The produc6 ff; combustion of an unknown hydrocarbo, Cfiv have the following
compositio*. a"S,,ineasured by an Orsat apparati.rs:

COz : QffiCCI: 0.9o, Oz = 8.\Yo,Nz : 82.3%
Detemiii're'(i) Thecompositionof"d,re4rel (ii) The.ffim-,fue1ratio

(iii) The percentage excess air used. (10 Marks)

Sketch neatly P-V and T-S diagram of the air standCnd diesel cycle and,ddhilve an expression
for efficiency of the cyclq.-^-'_". .,,e* 

t: 
t.,*ulr",' (08 Marks)

An engine working on tlre*gtto cycle is supplied with air at 100 KPa, 35'C. The compression
ratio is 8. Heat supplied is 2100 KJ/kg.
Calculate the maxirnum pressure and ternpH@Rtte of the cyclpql1fikih,cycle efficiency, and the

mean effective pressure (12 Marks)
r ts\..

Explain clearly"how the friction poffir%f a multi-cylinder lC-engine can be determined

through Morse test. 
- -." (08 Marks)

In a tes,k*i*q a three cylinder Four-stroke intemal B9-Sffition engine with 22 cm bore and

26 cmeffip the following WrySe observations dffig a trial period of one hour ;

Fuelffidsumption = 8.01€,T&*ffi _ €alorific value:45000 KJ/kg,

.Totgl rlroLrtiorx of cretrflr'i$[ft = 12000, .,.,,,],,',=,,,Mean effective pressure = 6iar,

\et load on brike : 1.5 IGN, P-*k" drum.diam"Tt : l:8-1n',

Ambient ter4g,grgffii'e = 30"C, ^r*ff=.,. Exhaust gas temperature: 310"C,

Specific h.pp! <ffibxhaust gas = 1,,1.KJrt<g-K.
Calculate :Wlndicated and Brake power

;"n Mass of cooling water: 550 kg,
r.ofcooling water:28'C, Air consumed:300 kg

.:
(ii) Mechanical e{fidiency
(iii) Indicated ttfl"eff'tral e ffi c iency

Also draw a heat balance sheet.

4 a. Sketch the flow ?pd e 
"Ir"rpording 

T-S diagram for a steam power plant working on

regenerative cyclsuj,pjth one open feed water heater. Write the energy balance for the feed

water heater. D,'p#q.ib. its operation briefly. (10 Marks)

b. Steam enters the,"turbine of a steam power plants operating on Rankine cycle, at 10 bar,

300"C. The ctindenserpressure is 0.1 bar. St'eam leavingthe turbine is90% dry. Calculate

the adiabatte efficiency of the turbine and also the cycle efficiency, neglecting pump work.
lr,.-.i{;::::,'

.,,*U*r,.E,,,,

I ofZ
(10 Marks)
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intercooling between the stages. I (10 Marks)

A two stage air compressor with perfect intercooffiift;$dkes in air at I bar and27"C. The law

of compression in both stages is PVt'3: constffi&ihe compressed air is delivered at 9 bar.
Calculate for unit mass flow rate of air thg.rii{piimum work required;@heat rejected in

intercooler. What is the amount of work.rygultbd if compression is 
f,i.,,qtd 

t, ttrt*l;;TriT
&

,\)
Explain the effects of : (i) [ntercoo,]i4g"=1il Reheating on Bra$,gg cycle. (08 Marks)

A simple gas turbine plant opq,etffibn Brayton cycle has*aif"pentering the compressor at

100 KPa and 27"C. The press#,,r&io : 9 and maximum cydle temperature is 727'C. What

will be the percentage chanfie 'ui cycle efficiency and, neffiork output, if the expansion in

Explain the effects of : (i)
A simple gas turbine plant

will be the percentage chan vilr ::i:: r'\,.

turbine is divided in to ;g;,;*3tiges, each of pressure .{a$.{p,, 3 with intermediate reheating to
4^4oA ^ -,-,---- ---------,--lt'1-r-.^-r ^---^--:^- ^-^ :-J^^1 i^*+-^-l^ /1 a rf^-r-^\727'C. Assume compres*iiiu:'and expansion are i (12 Marks)

Write a brief note rties of refrigerantsq- ::ii7a.
b.
c.

With a neat lain the working ofa"Be,IX-Coleman cycle.

and saturated at the end

{.:f{.*rf

ion and there i

(04 Marks)
(06 Marks)

-7'C and 27"C. If the
bcooling. Find
d flow rate is

Marks)

The tempe
fri

its of vapour compreSsion refrigeration cycle is
d saturated at the end oT compression and therrelnger

COP o,

5 ks/4*i
Ihe prc

c

tes

Fy and saturated at tne eno oI compresslon ano rnere 15 no suDcoorrn

yc1e. Also calculate "thp"capacity of refrigerator if the fluid flow

g" '. .*,"'d
ofrefriserant are k$Yollows : ,,,, u"

Temperature Sensible heat
(KJ/ks)*,',

Iqatent heat
0(J/ke)

Entro,p$,6$q{iquid

,#KJ/l&"c)
Entroffiof vapour

,,fi*/ke'c)
27"C n7 29:",, rt72.3 ,,,^ 

-9A27 J.338

-7"C -29.3*' t297.9 +1,.'ru 'i- 0.109 .F' 4.748
(10

*'. -, 
1.,

8 a. Define the follffi.! terms as appliedi<irm air-water vapou{ miiture:
(i) Relative humidity(i) Relative humidity
(ii) *rDdiv point temperatu&Q. ,.]'q|;i+
tiii) ' Wet bulb templramry. (06llarks)

b. Shove.*hA"the humidity ratio (spc'iific humidity) w of atmospheric air is given by,
w =..0.622 Pv/Pa where, Pv and Pa are thh partial pressures of water vapour and air
respectively. (04 )Iarks),::r. (04 Marks)

an air conditioning plant for a office room with the following
_-fesoechvely.

c,-"{ iS required to
a::.:r::::14 1',' A 11bbnditions : OutddBff Conditions 14'C DBT and 1^0'C WBT ; Required conditions 20'C DBT

and 60%o RH ; Anrsont of air circ.uldon 0.3 m3/min/person seating capacity of office 60.
1 ..

and 60%o nH ; ffion"t of air circJ+[Ation 0.3 m3/min/person seating capacity of office 60.

The required condition is achigved first by heating and then by adiabatic humidifoing.
Determine the:following :

(i) Heatfficapacity coil-in HM and surface temperature required if the bypass factor of
the coil is 0.4. .,;=.;ilii',,

(ii) The capacity offfifuirmidifier. (10 Marks)
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