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-ffiU- 1sME43usNl I I Il t l t t l t r t t *ffi*aWr Y
Fourth Semester B.E. Degree Examinapffi Dec.2018 lJzn.20l9,:, ,th .

Applied Thermo$ynamics

'**=.'- Module-2'% ffd M'
3 a. With the help of coffi$ading flow andffiS*&Nflagrams explain bribfly the working of a

practicle regenerative 
-Mnkine 

cycle ryfffiffi open feed'ry.lttit heater. Derive also an

expression for its.thefflnal efficiency. ,;%- ,, ",_ (08 Marks)
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Time: 3 hrs. -ffi 
*

I

sffi

Note: l. Answer FIVE fal questions, ,fudgy one full O*rnooffi:Y::t 
f'

2. Use of steam table/Moltier cldffisychrometric chart is pffiditted.
j![sdule-l

I a. Derive an expression of Air-sta@*ffdeffrciency of otto cy@#uith neat sketch of P-V and

T-S diagrams. ffi, '* h^1-f' (06 Marks)

b. With a neat sketch, explainffiffiit<ing of Ram jet * *. (05 Marks)

c. Calculate the percentags*lqpsWn the ideal efficiency,rof a diesel engine with compression

ratio 14 if the fuel cut-offsflMelayed fromloh to 8-%ffi (05 Marks)'r* ,'*' OR fu

2 a. With a neat blocffil..$bram and T-S diagrar-g eflplain how 'regeneration' increases thermal
effrciency of g$-SWWUine plant. *'i;*&. (06 Marks)

b. Defrne Air-$aqd#d efficiency. . *"\' (02 Marks)

c. A Gas trlplfiip\unit has a pressure ratio*6 :'{ and maximum cycle temperature of 610"C. The

isentropil.-d'lt.iciencies of the co-mprdssor and turbine__ are 0.80 and 0.82 respectively.

Calcq,l"ht€ the power output wheaffiir enters the coffi$s9r at 
15"9 

at the rate of 16 kg/s.

Take-tp = 1.005 IU/kgK and f#14 for compressig-#{A Cp = 1.1 I tJikgK and y : 1.333

for expansion processes. ._*ffi%= *ry "L (08 Marks)

..i#E*n.+ Module-2'% F- *"du

4a.

ratio (iii)...$Cffi

OR fl;*,"
consumption. (08Marks)

(iii) Super heat on the

performance of a Ranki
b. "4 s$am power plant operpt.r o, u theorg{Weheat cycle. Steam at boiler at 150 bar, 550'C

le. \* (08Marks)

on a theorg{ffih$eheat cycle. Steam at boiler at 150 bar, 550'C
sure turb&* $ is reheated at a constant prTs-uT of40 bar to"' "expands through t$uffif pressure turblilelffi is reheated at a constant pressure of 40 bar to

0"". SSO'C and expagQi dffough the low pressure turbine to a condenser at 0.1 bar. Draw h-s
'" diagram. Find (i), Quality of steaqpffiurbine exhaust (ii) Cycle efficiency (iii) Steam rate

. ke -*& ." *;"r.in "E 'q (08 Marks)
L- IZ\Iin, "* t,. 

"' 
".,{hr.Kw f; * ".. -- -* 

,:,*. tr Module-3
5 a. Explain the following: ffistoichiometric air (ii) Enthalpy of formation. (04 Marks)

b. Explain the method oflfifi€iirg friction power using Morse test. (04 Marks)

c. A 
-Solid 

fuel contairp tt weight, carbon 7lo/o, hydrogen 4o/o, oxygen 9Yo, Sulplwr 3o/o,

Nitrogen 1% and'tfue]emainder is ash. Determine the minimum quantity of air required for

compiete comffiiffin of 1 kg of fuel. If the actual air supplied is 1.3 times the minimum

required for &ffiiete combustion, estimate the percentage gravimetric composition of dry
gases- 

,.,,.,. 
P 1nf) 

(oSMarks)

''qffim;::.':i+ I Of 2
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6a.
b.
c.

7a.
b.

c-

8a.

b.

c.

$,Mplts!e4 .,,. 'i
With a neat sketch, explain ttre w,e4$W of Bell - Coleman *i@figeration cycle. (06 Marks)

show the following processes gn;$chometric chart: (D qffiilFble heating and cooling
(ii) Cooling and dehumidificad%n' * *o (04yi:k'l
In a simple vapour.o*q.fu#cycle, fotlowing arefhefroperties of the refrigerant R-12 at
various points; -" 

*; ***#
Compressor inlet 

' 
hjl%[d.2 KIkg; % = 0.07ffi31kg 

,z nsi'

Compressor discffi, i, = 222.6 K/kg; |', =O OlOA nf kg
Compressorexitffi=84.9 IC/kg; % =*ryb083 m3lkg

The piston displd6iment volume for cd#sessor.is l_.5^litres per stroke and its volumetric
efficiency fu$fi%o. The speed of the cqpr,,ffesror is 1600 rpm. Find (i) Power rating of the

(06 Marks).ornqsfo (fru (ii) Refrigera$ffietfect (Kw) 
*,fu..M. *,,=" OR *il.'+s

Compressor di

'i'oRo-'F'=*m%: 
&dF= 

* 
.ii,. q.:,.

Define (i) Dry bulb temperatuftiii) Wet bulbJppqiikhture (iii) Dew point temperature
itv- ...,. 1 , 5.*"* n;T#' lllY"Il(IV,, I1.gratlvg llutllulty. \ " i

State the properties of goff&frigerant. t- .{rlr,;' (04 Marks)
An air conditioning syStedis designed unffile%llowing condi{[on3:
Outdoor conditions *Ot DBT and 75'l*,,#ffi+ *kt
Required i
Amount of
Coil dew poi
The required condition is acF*v€hifrst Uy co@*and dehumidification and then by
heatine@alculate (i) the cp o{the cooltn6iru.t"P !91.t.qfffi (ir) thff-dppeity of the heatinp ctjil in KW-*"'-{ 

(iii) thffilount of watervap6ur removed in kgis. (08 Marks)

tvtoffi,:3
Ie coqlrress"- 

* -$- 
Mogffie-s

9 a."I'What are the advantagei of multistage cornpression? (04 Marks)i -'r- u meqtr by'h supersaturated flow? Explain with the help of h-s diagram.b." Jwnat oo yo
v - '-*..J - tnz rr^-I.^\

-'ad" '_-tp'r 
35. (06 Marks)

c. A single staffi6uble-acting a$=ffifressor is required to deliver 14 m3 of air per minute at
1.013 baflEt .rl5'C. The deliVerrii pressure is 7 bar and the speed 300 rpm. Take the
clearance vr&iilme as 5o/o of the swept volume with the compression and expansion indexclearance vr&iilme as 5o/o grf the swept volume with the compression and expansion index
n: 1.3, calculate (i) SweqFplume of cylinder (ii) Indicated power. (06 Marks)

&@" oR
10 a. Derive an expressio+ ii the condition for minimum work input requirbd for two stage

compressor withfl*$ect intercooling. (08 Marks)
b. A multistag. ffir..sor is to.be designed to elevate the pressure from I bar to 120 bar, such

that the stafffiressure ratio will not exceed 4. Determine (i) Number of stages
(ir) Minjmu*tr power required (iii) Intermediate pressures (iv) Exact pressure ratio. It is
require$..thmC0mpress 15 mi/min of free air. Take n= 1.2 (08 Marks)

fu* s'

\
iq$.q.*.ffi

Roomtemperature= 2A'C;'Cp' ofexh&fgases = 1.17 kJ/kgK,,;Tl;:fu 
.

Calculate Brake thermal efficiency and%i,%eat balance sheet onddilirlrTte basis. (08 Marks)
;t}

Air consumption: 3.8 kg/min; Speed : lg0Qprqn
Torque on tire brake drum: 186 N-m; Quagitypf cooling water used : 15'5 kg/min
Temperature rise : 36'C, Exhaust gas tempd e: aI!"!'- - -- .,,r,,"

*,N,k2of2**:r
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Fourth Semester B.E. Degree Exffi{pfltion, June/July 20L9
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Note: l.Answer any FIVEfull
2. Use of Thermodynamic

3 a. Describe *different

efficie

I a. What is an Air Standardeeffiffiry? Derive an exprffin for Air Standard efficiency of a
Diesel cycle. -ffi -ffi (08 Marks)Dtesel cycle. dqffffi /*J\. (08 Marks)

b. An engine of250mmffiand 375mm stroke worffi Otto cycle. The clearance volume is
0.00263m3. The iffif pressure and temperptu@ are I bar and 500C. If the maximum
Dressure is limito&thffi bar- find the followinhi) The air standard efficiencv of cvclepressure is fimiffiffi bar, find the folloqi&fui) The air standard efficiency of cycle
ii) The mea&.effive pressure for the rW (08 Marks)

&#@R#'qtul$l a G}R
2 a. oiscus$ftfly any two methods Whbyed for improveng4[,of thermal efficiency of open

cycle$a$turbine plant. ffi ^ffi* (06 Marks)
b. State the working difference betrvbd Turbo Jet andfrffis prop enginesq (04 Marks)b. State the workurg drttbrence betwedi'I'urto Jet and*[uffi. prop enginesq (04 Marks)
c. A gas turbine has a pressrqe dio of 6 and a ryr&BUYfucycle temper-@ of 6000C. The

Iseitropic efficiencies of@pressor and turbtuffiffO.82 and 0.85^ffisphctively. Calculate
the power output in kiMtts of an electriw&rryfitor seared to the Turbine when the airthe power output in kifurvptls of an electriMfunttor geared to t#. turbine when the air
enters the compressor gJ f5"C at ttre rate o,ffSffis. Take C,: laQg5'kJ/kg K and y = L4 for
compression proc6\s 6nd Cp = 1.11 kJ.l.gf[ and y = 1.?33mh the expansion process.

*ffi M-** fum$" (o6Marks)

*ru" Sfl $

Rankine ve also an expression for its
(08 Marks)

a. txplam wrtn me ls,*flol neat l - u*mnam ano otocK olagmm a pracucar regenerauve cycte
and also offi expression roffiermal efficiencywith one open feed watert.rTil.*,

b. A turbine is $dpplied with steap aTa pressure of 32 bar and a temperature of 4100C. If the

Lpruirwiththeffi
and also deriftffi expn

5a.

b.

steam is reheated at 5.5 Uffi*u temperature of 3950C and then expanded isentropically to a

pressure of 0.08 bar, wpffiTll be the dryness fraction at the exit of turbine and thermal
efficiency of the cycle? ffi (08 Marks)

-i)* Module-3
Define tfre follffig': i) Stoichiomefiic air tuel Ratio ii) Excess air iii) Enthalpy of
Reaction iv)%hthalpy ofFormation. (08 Marks)

The fo the volumetric analysis ofthe dry exhaust from an I-C. Engine COz:8.9yo,
Hz = 43Yo, CfIa = 0.5o/o, Ne = 78.1%. Ifthe'Fuel used is Octane CsHra.

air Fuel Ratio on mass basis.
I of2

Module-1

CO=
(08 Marks)



,fu
ffi-v

/q&[ ly
ffiY,de,%P 15ME43d rury$"

M$$h */{i U q"
Id{&woR ffim"

6 a. Explain the phenomenon of knocking in sI ffi.iqdWhat are the different factors which
infiuence the knocking? .* yW . . ., ^*fu - ^ ,!"I:,i:lo"rirg a 60 minute tll ora single cvl1;ffi1&fufir stroke engine ttrg-effig observations
were lecorded. Bore = 0.3m , Etrok ffiffpSm , Fuel consumptiohffi lt.+t<g 

-, 
Calorific

value = 42000 kJ&g , IMEP = 6 ke& Xffit load on brake = 1.50qN i Sp":t:.300 rPffi ,

Brake drum diamet6r = 1.8m , ffitWffidiameter = 20mm ffiuantity of Jacket cooling
water: 600kg , Rise in tempeqpqffiacket cooling waterffiC, 9P,irV of air : 250 kg
Exhaust gas temperature = 4Z&ffi-bient temperature = ?W , !n for,gases : lkJ/kg.K'Exhaust gas temperature = 42ffiFmbient temperature = Zlrktr , Up lor gases: IKJ/Kg rr
Find Ip, Ep, -..h*icd em&ffi'and draw heat balaq Seet on minute basis. (08 Marks)

*W Module-4 ,-ffi
Discuss the effect of fohffiine o, tlr;;;.fo-r-*.effiffirapour compression system :

ds&ffihf lYl0oure-4 fl"drgt"-t'

7 a. Discuss the effect of foTto-ff,ing on the performanceffidvapour compression system :

i) Effect on suctffiessure ii) Etregf&rper heating iii) Effect 
"tt?rur.ir"rt*fr.

i) Effect on suct$h$ressure ii) Effec[ofdirper heating ttt) Ettect 
"t 

ttTir"rt*fr.

b. A refrieerationffiffiof 10.5 tonnes ,.nfl,ffim, an evaporator temperature "f 
-l;dC;;;

"o"a.oi.r 
t fim#ui"re of 270c is needed iffdfood storage locker. The Refrigerant Ammonia

b. During a 60 minute trail of a single cyli

ir;;t;"dW 60C before enteringfrhe€xpansion valve. The vapour is 0.95 dry as it leaves
th. ",#fur coil Find C-O-P andmfuer required io Kw,f&tg* (08 Marks)the eytffir ioil. Find C.O-P and+fuer required in K\SryWeM @f o* _w

,W
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midifier.
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5a.
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Fourth Semester B.E. Degree Examin c.20l9lJan.2020
Applied T

Time: 3 hrs.

Note: l. Answer any FIVE full questions,
2. Use of Thermodynamics data

I a. With suitable assumptions, P-V
efficiency of a diesel cycle irl

b. A certain quantity of air
isentropically until the

Define the fo
t) Stoichio
iv) Internal

ii) Excess air iii) Enthalpy of formation
of combustion v) Combustion effrciency (10 Marks)

Find the stoi ic air fuel ratio for the cornbustion of Propane (ClHs) on molar and

is now added at coristffi volume. Deterrmqm;,(il'" Compression ratio of the engine
(ii) Temperature at thti'hdof compression (iii) fffierature at the end of heat addition.

futu* ,{\ Ir (06 Marks)
-*it$u llg'?'/ nr:*.\

1.e$S't ,(*.u[J'*' o-@
Derive an e4ppffion for optimum presqiirc\atio for maximum specific work output for an
ideal gasffie cycle. 

..- 

' 
" ' (06 Marks)

A gas ttffi;Ugunit has a pressure retid; of 6:1. The maximum cycle temperature is 610"C.A gas^tflffiirid unit has a pressuregglio of 6:1. The maximum cycle temperature is 610"C.
fhiffi-ndfipic efficiencils ofpffiressor and turbidF*are 0.8 and b.8z respectively.
CalculHte the power output in RWbfan electric geneatttr'geared to the turbine when the air
enters the compressor at 1;'@t ihe rate of 16 kgffie Cp = 1.00t$y*SK and y: 1.4 for
compression, combustio&f*hd expansion proceffiQ;l #-#- (10 Marks)

y& '^',, ,,-&*.7

@t " ptoaul&iu- +

cycle with openftsd:water heaters Dprive the thermal efficiency expression for the same.

.& W i' *ffi (08 Marks)
A steam po*ffi'filant operates 

ffku& f.U.ut cycle. Steam in boiler at 150 bar, 550oC expands
through hi$!;fiessure turbine. ffi.d$ reheated at a constant pressure of 40 bar to 550oC and
expands thrdLgh low presgre4urbine to a condenser at 0.1 bar. Find: (i) Quality of steam at
turbine exhaust (ii) Cyc@ciency (iii) Steam rate in kg/KWhr (08 Marks)/\\

-*d Module-3

mass baSrs.
,qw*ffiAr-6 '!J

-u

diP

I of2
(06 Marks)



OR
6 a. Explain how the frictional power of a multi cylinder engine

7 a. With a neat sketch, explain the

b. An air refrigeration plant i
Pressure of air at
pressure loss in the

b. During a test on a single cylinder 4-stroke cycle oil engipe','tlib following observations were

made: Bore : 30 cn! Stroke : 45 cffi, duraffi, Of trial : t hour, total fuel

consumption- 7.6 kg/tr, Speed: 200 rpm, Cffi#rii" value of fuel : 45000 kJlkg,
MFP : 6 bar, Net brake load : 1470 Nr,ia Btffft" drum diameter : 1'8 m, RopeIYIII - U UOl, l\Vl Urg\W rVOs rrrv r\r'-)

diameter:3 cm, Mass of cooling water cir"crfftftif:550 kgihr, water enters at 15oC and

leaves at 60oC, exhaust gas temperature:300"91#ambient temperatureg- 20"C. Calculate:

(i) Indicated power and brake power ffiMechanical efficiency@fthw the heat balance

sheet on minute basis. Take mass of airfuft$*fUkg/hr, Cpe: 1.1 kJlkry (10 Marks)

1sME43

using Morse Test.
(06 Marks)

,4P

frigeration system.

temperature of air af 
'funtpressor 

inl
compressor and tftpilie efficiency :
produce one fffi(if)'Air circulation

,f
d .dn q,

0.85. ine: (i) COP (ii) Power required to
(10 Marks)

dehumidifying and then by
ity of the heating coil in KW

(08 Marks)

of flows in a nozzle: (1) Frictionless adiabatic flow
(iii) Super saturated flow (06 Marks)

expansion and negligible inlet velocity, determine: (i) throat area

exit area of the nozzle. Assume the index of expansion for super heated

8a.

b.

9a.

10 a.

b.

(0E Marks)
b. q rlLsl stage singl" m*r."rro.p.grfus 0.6 kg/min of air at 6bar.The temperature

;ffi pressure at t$%Fi"til'of suction stro$$bf the compressor are 100 mm and 150 mm

ffilt.p".tively. Th@fJei#Ance is 3% of tfo s$ept volume. Assuming the index of compression- 
and expansro^n tp*b" 1.3, find: ft)ffiolumetric efficiency of the compressor (ii) power
required ifthsffifficiency of theffiibi'is O.SS (iii) speed of the compressor. (08 Marks)

tly" * 6, oR

,{r

Explain the
(ii) Frictional adiabati
The inlet condition

(ii) exit
steam at mass flow rate of steam = 0.2 kg/s.

**rl.**

2 of2
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3a.
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4a.
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(08 Marks)

Fourth Semester B.E. Degree Exami;;At;, Aug./Sep t.2020
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Time: 3 hrs. ,'l'irr,,,,,0' Max. Marks: 80

Note: 1. Answer any FIVE full questianp*iAiosing ONE full questioi from each module.
2. Use of thermodynamic data,S$b.;ffand steam table is permitted

u'Modrrl"-l *: -.,.

I a. Define . Iri, n .*
(i) Compressior5lqlio o#il(iD Mean effeot'i{ l,fressure.
(iii) Expansion'iatio.
(iv) Cut-offratio (08 Marks)

b. Derive an equation of Air-standard efflrciertqy,hf diesel cycle with PV and TS diagrams.

2a.
b.

,,:: :: " (08 Marks)

OR
Wittr a'',nedt sketch, explain the working operation of rocket engine. (06 Marks)

A simple gas turbine plant opeiatiqrf on the brayton ggi$ has air entering the compressor at

100 KPa and 27"C. The pressure ratio is 9.0 an{lffiimum cycle-t_Og.rperature is 727"C.
What will be the percentage change in efficiency and net work output" if the expansion in the

turbine is divided intq t#tl|.l$tages each of pre-Ss ratio 3.0 with\fltermediate reheating to
727"C. Assume compresSion and expansioat$q,p;ideal isentropic. ,:::" (10 Marks)

.. ,,,,i _ , ;rir'l1r' ..,1;,:r':.:'::':::.::::::

List out the coiryibrison of Rankine C le and Carnot cycle. (06 Marks)

What is reheatinj? With a schemdtri$diagram and PV. and TS diagrams, explain the working
of reheat,cycie and derive an equation of efficiency of the same. (10 Marks)

b.'

5a.
b.

ru'.;,:: ':'' 
,;,,,- 1-iillr' OR

In a single heater regeao.lative cycle the steam enters the turbine at 30 bar, 400oC and the
exhbust pressure is 0.10 bar. The feedwateiheater is a direct contact type which operates at
,,5''bar. Find (i) The effibiency (iiy,*a1"u* rate of the cycle. Neglect pump work done.
: .:"r[,-"'. (12 Marks)
Draw the schgm4licr iagram of Rqnkine cycle with PV and TS diagrams. (04 Marks)

i':' ":il'L'r'' ' MOdUle-3
Calculate thdtheoretical Air-Fuel Ratio [AFR] for the combustion of CsHrs . (08 Marks)

Define the following:
(i) Combustion'e{Iiciency.
(i1) Enthalpy of formation.
(iii) Adiabatic flame temperature.
(iv) Exc."es.s,,',air.

,i,llll,,,r,'l'

''a,, ,,,,,,.,,.

rl

I of2



6a.

b.

7a.

b.

8a.

1sME43
,,'+,..,

oR .,,,,, 
,,,,

In a test on a thlee cylinder four stroke LC.engine *i+.4 cm bore and26 cm stroke the

following observation were made during a trial perio$ one hbur:
Fuel con-sumption: 8 kg ; Air consumed : 300 kg,Ambient temperature : 30"1 Calorific
value = 45,000 kJlkg ;Net load on brake : 1.5 klt{;p-rake drum dia: 1.8 m;
Rope diameter:31m; Mass of cooling wa,t6r 1550 kg; Inlet and outlet temperature of
*ui., = 2j"C and55oC rescpectively. Exhar+$t€as temperature:310"p; 9l:4. exhaust

sas: l I -!l-. calculate Ip, BP, r-, rrr and draw heat balance sheet in !- and%'

What is detonation and explain l5cr$btbrs affecting detonation"r,. (04 Marks)

Module-4
Sketch and explain the vaporl€ompression refriseraliln'system. with PV *o r-lrltif;]ilj
Compare vapour conp?ei'iibn and vapour absorpfir+ frigeration system. (08 Marks)

"..t..,'t'l{U n:i

Define the foUo*iqg:
(t) DtsTl
(ii) ,:4Rei"htive humidity 

aP(iii),\, cific humiditY. ;:,,,.(,lv)'. Degree of saturation-. ';\ii.'
Moistuid air at 35oC has a dtiffioint
humidity and enthalPy.

,,lr=::::{h

,, ,',r, lt'
Derive an equation fof'rninimum

OR,,,,,,

I' .,,,,*,. ",,

b.

,:,:,,:,,

,.ri.,::rj:

of 15'C. Cpte$tate
,,. ",r1 '::,,'

lb, "':::::.

(08 Marks)
the relative humidity, sPecific

(08 Marks)

9a.

b.

work ttage compressor ith perfect inter cooling.
(08 Marks)

(08 Marks)

rf ,f ,. ,. :f

10
'ht=p.fr.r. critical pieffi ratio for m.aximum discharge and obtain the expression of critical

pressure ratip:. ,,,,' (08 Marks)
b. St"u* upp6o}6ftOr.anozzle with,,,bryelocity of 250 m/s, 3.5 bar absolute pressure and dryness

fraction-d'.h; If the back pres.sute is 2 bar, assuming flow to be isentropic, find the final
condition und drop in enthffi of steam. Also find the exit velocity and the area at exit of
the rozzle if the flow rate1l$9700 kg/hr. (08 Marks)

l"'.." ",,
Str i:

\''';

,+wstF:::.:

, ,,,,,,,,,,,"r*i]il

ri' ., , :,'

Air at 1 bar and=21fC is compressed;o 9.bd? by a single sttgereci-procating air compressor
according to iho*law PVl3 = C . p#"rue air delivered js 1^#lmin. Speed of compressor
:00 rpm. Stloke'lo bore ratio t,S htffechanical e=ffi9riency 85Yo and motor efficiency 90%
determine,

(i) :;fl*'Indicated power,flI\d$o

.,,*tF,,,,1r- n", 85Yo and motor efficiency 90%
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Fourth

Time: 3 hrs.

ii) The

is permitted,

An air standard digffi.l"dirCle has a compressio4 ratio 16. The temperature before compression
' qle.Si'+$* 

"{'
is 27 "C and ttre.teryiiffiature after expansion"i$,.fr97"C. Compute:
i) CuroftratiorW {***'\"i) Cut-of{ra$offi **ii) The g6:t w6rk outputperunit mass oi'iii
iii) ftffiffiCmciency .d;, diii) Thdlffidfficiency
iv) Ivtbaii:effective pressure in bar. ."', . . (10 Marks)

' JlL" 1 ., ,FI.'Y-sMs. 1 sr ltiti. *E"w {qrgr,'r u ,.r.q*".$" oR -- d:q,u ^
$hffin cycle wi

supplied from boiler rs : The first stage of expansion takes place till the steam is dry
saturated and then
Determine:

450'C and then expanded in second in stage.

ffi$ffiffi

2 a. Explain with schematic diagrarh and T-S diagffiffiffin cycle witllWR.egenerator and

ii) Inter-cooler and wri forthe thermfl%ffiiency. $w#&*' (l0Marks)
b. Derive an expression @fimum pressure *pqlf dna maximum pregpuib ratio for maximumHfr;;;#;*

work output in terms gfdinimutr te imum temp6r.ahire of Brayton cycle and

u..$i,l* (loMarks)what is the relatiordtetween the two. : ..5 ,.i""€.i;* (l0Marks)
Sd ..,'

- w 
"&. i!i!

r@ \" 4qit1" -" f
r .,,m v "':iil".:' t+'fl;\,wwsS

3 a. With the help of schematic -S diagram ##,,h-t diagram, explain regenerative
vater heatqr,ahd derive an expression for its thermal*';l (10 Marks)

u?pogr.&fur.gr cycle with one oS.ffied water heatffi.derive an expression for its thermal
efficio,nJ#". -_"^*q*, 

" ***l (10 Marks)

A simSXHiRankine cycle wffirei Setween the bpiledpressure of 30bar and condenser pressureb. A sim$tXdRankine cycle wffi,Uetween the bpiledpressure of 30bar and condenser pressure
qf 0S4Bar. The suppffiffi to the turS[$fuis drysaturated, determine Rankine cycle

.apfficiency. If the supplypsteam to flre turQfifig"is superheated by 66oC, what is the effect on

l*Jhe nanr.ine efficismffi '*; 
(Lo Marks):€riJF]'"'l; flqw.*ffis J$,Er+* {M'-q}h * *r

*w ffi# *rykon
&ffi4 a: With the ffi'ofschematic diagfuq and T-S diagram explain binary vapour power cycle.

List the propg*ies of an ideal bipary'fluid. (10 Marks)

b. A reheat cycle operating betwden 30 bar and 0.04 bar pressure. The temperature of steam

i) Reheat prefiffitffi
ii) Quality o-fre"tSaust steam

iii) Idealcycl'aofficiency

l of 3
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5a.

b.

a:U, l7M.F,43
,{4h,

*i$l*Module-3 - \.:.ro.
List the methods used for finding out fi-di*-t.a pgYt.*r o*girff intemal combustion engine'

;;;ht" the method uppii.rur. to irutti-cylinder tryi{:,# 
rr rr l"o.,a rha 

(08 Marks)

The products of corirbustion of an 
"nf."o*",futlrocarbon 

C*$, have the following
compbsition as measured by an Orsat's ap^qa11ffi, '

CO;: goh,CO = 0.9o/o,Oz = 8.87o, Nz = 82.37o"Betermine: '\*
i) The composition of tuel .*.|} 

* 
,,*:I 11ii) A:F ratio .'ffi'P ' 'rrirl,li

iii) The percentage excess air used6'+q,,o ';':' (12 Marks)
^ &*F . -\'.
S.r* '+! .q3txu$:;,* "'oR f *r l'6a.

7a.

b.

ii) Adiabatic flame te

l.q" &' "'+ry'.# (08 Marks)iv) Stoichiometrig atS "x * *1, 
- r^r,^-_.:.^^ - ^,,rf- ,r,,,inc o nnp hnrr.

b+#"9
iiD Combustion efffic,i

b. X'*rr"#ffi;;;*ffi$;onstant votume cyc,[g g$ve the following results during a one hour
test run:
Cytnder diape(p$dr14cm, stroke 48cm, :ffiy:-g

r "* *t * OR r,*,r. "t'

Explain the following terms Wrg1 Wf"+oce to a combustion prgcess:

D Enthalpyofformation'*."p rE" #

n, gur engine worffiffin constant volume cycr[g g$Ve the tbllowmg results ounng a one lruur
tesi run: #q jifud 'si$s$'r;k
Cvlinder diameter$#"24cm, stroke 48cm, effie{ive diameter of brake drum 1.25m, net load on
;d"'T]u;#Tirf,N 

-A;;;. 
speed izoi"rnpu, Average explosions per minute 77 

';iirr";;,#h$r "rJ rt*: at is'c-q&71 mm 9f lercu;y 
pressure,^calll :1Y:::3f

MEp 7.Sd"ar1kts used l3m3 at 15'C,qrdr771 mm of mercury pressure, caloflnc varue or Bas

ffi[ffirTp'"? Nfi. c""rirg wateffie d 625ks, *. _i, gffirature of cooling water 35'c'
;l"tJ#ffi.;l*..t*La-.mrI.nffi.t.1n.t[ra; indicated lhtT*l,:q'],:TI:ffi:ffiililffiil;;;hwi 6.th; engine oqp#r,tise basis' kk *t conditions
as 760mm of mercury and.p:p. ,u*' 

q*Y * '' *' (12 Marks), *,.FYy. J;*fl .{ #{i.
Modul4fl$'#* . '#

erfiati; AlagramanA app:lriate psychrometric diagram explain summet
oi' ^^n/irinnino qv('tem for hot and drv outdod,r condition. f;i,'t: (10 Marks)

ufro atu* up a heat bul*.. shpi%r the engine

With the help of schefifati; Oiugru-rrA a ntate,l:ychrom6[ilp,diagram explain summer
air conditionine sy$LEm for hot and dry outdoor condition' * 'o (10 Marks)
rffi;ffiffi*ffi;;il;';;-*sr4,,J.i,d is to devffi 5 tonnes of refrigeration.
Cn. ri"a.i;t'ffie evaporator t.*ffi.5rfl are to be 40,{C e9 -tO1C respectivelv' The vapot

iv) " COP ofthe Plant
-ryl*#h d*,*,-\" fu.@q" ,,'$lJ _ _- r _-[

a. " Explain the follorying
liquid refrige66 and

e'&.Pb. It is require(r'to desi
conditions: t,"
Outdoor conditions - l4n#bHT and 10'C WBT
Required conditions - 2-ffi DBT and 60% RH
amount of air circglatitin - 0.30m3/min/person
Seating capacity Mqffice - 60 persons.
il;;;il Jnffiltion is aciieved by heating and then by adiabatic humidification'
;;;il;, J iffi-uti"g capacity of the 

"-oit 
in KW and surface temperature required if the

UW"r, 1.e1oe'oittr loilis 0.a ii) The capacity of the humidifier. Also draw the flowaiigru*ry'w (loMarks)
er*#' 
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|.- :,:,

#ffiff? Derive an expreffi for pressure ratio which gives

flhhe nozzle. .* \'o (10 Marks)
bar to 1 bar in * oorrt$Sth. initial velocity is 90m/s and initial

(10 Marks)

9a.

b.

10 a.

b.

What is critical P
maximum discharge
The steam exPands

temperature is 1

i) If expan
ii) The

d

*'*#:*
iJtr $

d

''r., 
-qru' 

*.*dryfu 
* * x 

"u ffi, 
w@ ffi*)' *T**

u , 't.lBu- 
I

, &$ l#:*rr,ru

6*@ __$. 
f'

W'" ffii* .*d ,4*J&," a-*i&.&* " 
;** *''ao

eilffi-sb sh * **' fuSt: "-,"\ "" 3qk ' vr@" #wu r\ ,,

, 'd ou**' -"t{ry'fu''\ * try.*F 
\,,fw'h 

-'

^rye ffi\*","' -br
L*{lSh 

* 
o ,*

u* '" **m'P ,,*,r*'
..d. .,:+ 

rifl 
{..u6i+, 

Y
a;'q:-l 'q#r'

e:@f&'l$&ffi c\ {n

*" P , ry'#*6ffiqh ,^. *"*,"Wm*M t@ T4 Sru k'
&#'.,

*efu*
Ji*i 

.\.

tuffi.
#'

[,,
i

I""d$"{it "

.d_

ptsw. .

l*$,t"F'

-#

,tWr*fu

fu#ry "

*

Ft

di;v 17ME43
J'qie3r'Module-S 

^ 
*";W

Obtain an expression for the uolr*ffiffici*cy ofryffie'stage air compressor in terms
oi pi"rrur. iatio, clearance and 'h' the exponent pffipansion and compression' Why
intercooling is necessary in multistage compressioffiW-" , n:-1- 

(10 Marks)
A ;id. stige single u.tirrg air compresoi trrffiiiiter.bore of 15cm Td.lY:.:I-,"9921cm.The crank speed is?Ogrpm. fUe air*g1rcft'{o* the atrnosphere*i$at 7 bar andZT'C
and delivered at 11 U*. Ar.u*ing both g,ffiip,$*8t and compre.:t1", Bry#i39s 1; according
ffil"liilirils-= .o"ri*t u"o Itearane{'il 5%. Determine: i) Power*ibquired to drive the
."*pt.tt"t, urtu*irr!--tchanical effi*effcy.ut.8^9'/"; ..,iD.What 6ill"be change in power
;;;#;;1; ariue the i"il;;; Giiethnr. 

is 10% witrr otlq"6nditions remainrn8 same

.&ffy&'" 'w'
*% ry'u oR d

4$$M
fl;s"P
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maximum work shoul#ft'per kg of air in an Otto cycle
I

of absolute r, and 13 is given ,. = [+,)-
(10 Marks)

is 2.2 at beginning of cycle, air is
and pressure at salient points

(10 Marks)

&
dv

14 andtcgt off ratio
t Js ;'' 1)

The ':temoerature
) " r.lfo /

.+

; W * Max. Marks: 100

'Wng 
ONE full questioffifun each module.

book is permitted. .. 

**r
.#

A qslir

(10 Marks)

4a. A steam pow€r operates ical reheat cycle. Steam at boiler outlet 150 bar,

550'C ugh the hi turbine. It is reheated at a constant pressure of40
bar to 5 expands the low pressure turbine to a condenser at 0.1 bar. Draw
T-S and h-s tliagrams. Fi

"&. ,t

4: ryM ,d*$* OR
Witlfuh.d sketch, explain tt" ffiing of Ramjet.

ln an open cycle gas turbine plpnti'air enters the c6

'- -;&

QElficiency

Gffiffi

Time: 3 hrs.

Note: l. Answer any FIVE full questions,
2. Use of thermodynamics

la.

3a.

b.

Fourth Semester B.E. Degree Examin
Applied T

" (10 Marks)

42000 kJlkg. Mass flofu#hfe of air is 2.5 kdsgi* Determine the p6r.w6r output from the plant

In an open cycle gas turbine plpnti"air enters the cp*_Skpssor at I bar ad"27'C. The pressure

after compression is 4 bare{}i'6 isentropic effrcjpeoQst"f the turbinSjHtrffitlethe compresser are

85% anil 80% respegti"kryu |l1 P:i ytig _W0t calorific u$ffic'*or the^tuel used is

I of3
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Module-3 *il-.,
S a. Explain the following terms with reference to a combustiffirotess:

(1) Adaibatic flame temperature .g;'.qil\;(ii) EnthalPY of formation d"f,#*'(iii) Stoichiometric air s *f
ii"l Enthalpy of combustion {-'&} *
(v) ComUustion effrciency { %,['* (10 Marks)

b. Methane (cl{4i is burned with atmospherp*aii. h$lg rytryit- g^f.th" prodqcts on a dry basis is

as follows: CO2 = l0o/o, Oz:2.37o/o, C-O*^! OU.S3X, N2 : 87 .10%. 
,, :;(r) Determine the combustlo, "quutffi " ''4'"'

(iD calculate the air-fuelru,io 
," ffiru r\no. (r0 Marks)(iii) Percent theoretical air 

_;, *,.i,:' *.,, iJ
. *d*fi, 

' oR fu:,'* 
-

6 a. Explain the following: * tfF & #
(il Heat balanoe sheelq $' 

* 
.ry,**r*.(tl) tvtorse iest $*u W /M,:. (10 Marks)

b. A single .yUra.. +-qt dkl diesel engine giv.,e tfi#bilowing results while running on fuIl
rnnrr ,"",'.?'irJ{e"S;;ilam : l"oo rin2, ,lbngth of diagram : 40 mm. The spring

17M843

ion, brake

' "*{"' -s6?,#q" of27"C ,ffie&igerant -is,"t""ii?: 1l]:
temperature of -l2o()'and condenser te
sub-cooled by ffiefore entering t[e eaffiirsion valve. ffi;\*apour s.U.

the evaporatorhffilfThe compressigrd%;pifiabatic using p-
ffip'.vapour is 0.95 dry as it leaves

,-ffihart. Calculate:
d

i"ra,-?i""ti ir4rydi ai"g."- : l"0O ,i,o',,Ib-ogth of diagram : 10 n"1' The spring
constant : t hdryn"Tx, ,p""i of the engine"J400 .pr, load on the brake : 310 N' spring
;;;;;"."";#,SA%d I.i, diameter origffifldrum = t.z rn, tuel consumption : 2'8 ks/hr,
;;1";i;",e{"ftuel = +]SOO kJ/kg, diaihdter of cylinder = 190 

mn1 stroke:.200,m1n'
fu1;;i"{"ipfbp, grut. mean etdBtive pressure, brake specific tuel consumption, brake
ih;r#ilfhb'i"rrcy, indicator therfr:flqfficiency' 

, :.*,,,-' (10 Marks)"--' ,%ffi -- - J ' (,S,"'lr^r,,r-_, *,\ * {.

,,1,:",)t .)h. ,ry

7a.withaneatsketch,describe-c€;*ffi*&@,-"ol"muocvsie.191y,,},)b. Write a brieiiote on p.@es ofiefrigerun r.-ufl,W.* t{,1 ' (04 Marks)
c. For food-st;rrg" p-,r,ffib% refrigeraiionu4Y*t;f 10,131,uis wciiired 

,a, 
an ."ill]"::l

(r) Conditio'n 6f vapour at outleQo\the compressori\
(ir) Cor4rdition of vapour at eptr4nce to evaporat$r'fi'+
iiiO @@'' s3;$ s#"*
iiri ffioh.r required in KYfr".ry * *'

N.g"e tr,rottling and S$." effect. 
S,.* 

' (10 Marks)
4. I;Sr\ .**1 Arr\'

d" latf **6 \ary#m ,,*u6 d'= 0.
&mb"fi"" the follogihg$-," s*,'d r:r n--- L--rL .^-l]$!u**,-^ rt"ff5;T"'il;'$trdiffi-" **, d (ii) Dew point temperature

tiiil n Lii"-e$r,#{i.il,v *-*-ry (iv; speclnc humiditv(m, Keratlvq{$4hluulty ,q*. \" \rYl uyvv.rr
iv)' Desreg-bfs$turation 'r d$11 ' (10 Marks)

b. e" uir-Ioi,al$oning plant is tq,be*designed for a small oflice for winter conditions. outdoor
C WBT. Required indoor conditions = 20oC DBT and 60%
= 0.3 m3/min/person seating capacity of the office : 50. The

condition: 10'C DBT
RH. Amount of air ci
,.q"ir"a condition is affiLTeved fnst by heating and then by adiabatic humidifying. Find the
followings: 4^ '11'

(i) Heating .*dlty of the coil in KW and the surface temperature required if the bypass
factor of ths*aiiil is 0.32

(ii) Thecappit$of ttre humidifier. 10 Marks)

"*fu 2of3/, '\"
tupq'

'.sl

constant: 1

Calculate:
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Module-S
9 a. Define the following with respect to a compressor:

i) Isothermal efficiency ii) Adiabatic effrcie

10 a.

i) Isothermal efficiency ii) Adiabatic efficierpqffi iii) Mechanical efficiency
iv) Overall effrciency v) Volumetric eff16flffi Y (10 Marks)

b. An {1 ggmplesjgr takeg 
1n 

ar 7t I bar and ZO"C^aftffimpresses the-same according to the
law PVr'2 :C. It is the delivered to a receiver affiffidtant pressurr of 10 bar.
Determine: Jdqh" W

*ffio* ** d
d}*- -ef

Prove the maximum flow rateffi@fi, p"r unit area tfuoyffitozzle occurs when the ratio
&. ru fu${&&' o

r&."q$**fl "dr ,r \:--i

b.

of pressure at throat to the $ffi..rrre is equal."M* =(*)= where n is polytropic

index of expansion. *,fW' flg), 
\n + I 

' ,10 Marks)index of expansion. S;* W fffii, (10 Marks)

Dry saturated steam ilbpressure of 11 bar enter3btconvergent divergent nozzle and leaves

at a pressure of dW. If the flow is adiab4tic'ifrictionless. Determine: (i) Exit velocity of
steam tiil Ratiffibf,Cross-section area at euri&end at throat. Assume the index of adiabaticsteam (ii) Ratffi$x&oss-section area at oqi&and at throat. Assume the index of adiabatic
expansion*tqff,ffi35. W' (10 Marks)

di"

.^:q**"

6}W ,a r,,$***4%,, ,w,fu@" ffi rffiY
$d &"{&

.4, r' ^ #de&'-w.de 'qh*r,,"

ffi 
'e* 

*ff*

, rfl &d-' "*W*fo**fu * *YY ffi#
,e\{'.q{&M-"ddtuffi 6E:r , @

- q{len-# \\* ffi dry@ *U**l fum'W ds,ffi *,, 
*

sl ^ q"*e 
{si-- ""*\#* ,@ft-tr *^ 

* /e.'*
,*"ru "' {",u1p#try*q*S"h sd

SMilfl dW ,\"
"&m @ " ,,rffiM[d]h"

4 Pqh ,,-" \-
d,-qh "# {kMY'

Ws

,{.ffi
S^q;,. ; "

*
dW$$W

$#d#\1 "

drr,q
@

'$w"&

#
d"

@
fussEB '

&
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(10 Marks)

(08 Marks)

. (08 Marks)
(04 Marks)
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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.
I of2



:,,rli:'"r:, O$ll-'"
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:cmMass 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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