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Note : l. Answer any FIVE full questions$$hqosing ONE full questid*ffim each module.
2. Use of thermodynamics aata 

$ryr,,!..nok 
is permitted. 

;1.. ,,fl

t

|a.DeriveanexpressionofAiI-*,*ffii;ffifotto&*;*neatSketchofP_Vand
T - S diagrams. (10 Marks)

b. Compression ratio of qSl$S - Standard dual cycle"iq 8. Air is at 100 Kpa, 300K at the

beginning of compre.sEiofirprocess. The tempeffitlr€ of air at the end of constant heat

addition process is.1300K the net heat transfer tothd cycle is 480 kJ&g. Determine

D Heat added dffiqg constant volume perkg d.f air.
i, Air - StandHid.tfcle efficiency
ii| Mean e.ffe,Gtirc pressure. (10 Marks)

'

2a.
b.

,,,:r'i 
'"lli,:,,,..'t ;'

i,tr:,, . oR,,,:i ''::::::;:, - _*_l::,

With;gacaf sketch, explain the wdffig of Ramjet. .,,q;fl (10 Marks)

Deteffie the network outputWi*ihermal efficiency;:Efin ideal gas turbine cycle having
two stages of compressioqwith perfect inter coofinf,+fuo stages Jf ,funsion with perfect
reheating between the stag$gBnd an ideal regepqffif. The overall prq,s re ratio of the cycle
is 4 and the maximum temperature of the cybldr is 900"C. Assuihe'that the atmospheric
temperature is 15"C the^cycle is _d$tgribd for maximunfl work outp* ,?:T :l:schematic and T .i S diagrams for the cyo'li&% '.:;,::;,,'. (10 Marks)

,1ry*li:,.. 
u&,,, 

***s fu *

550"C expands through-tfue*igh pressure turbine. It is reheated at a constant pressure of
40bar to 550"C and dl*ppflds through the low pressure turbine to a condenser at 0.1 bar.

Draw h - s diagram arid find :

i) Quality of stebtn at turbine exit
ii) Cycle efficiency
iir) Steam rat€inkgikW - h.

,,. ,,",.,:,, 
"Mbdule-2',:iitt,'* , iuli*.-- &

a. With the help o'fneat diagrarq exf'taiE the working o'fgegenerative Rankine cycle and derive
the efficie.ncy of the cycle. lfu,. .dry:- (10 Marks)the efficiency of the cycle. lfu,. 

" 
-*T ' (10 Marks)

b. A simplHRankine cycle worftb bL,tween the boilehffissure of 30 bar and condenser pressure

of 0$4'j,bar. The supply4ffiH' to the turbine,,,$ dry saturated. Determine Rankine cycle
efficienby. If the supp$Cieain to the turbidbtrlp superheated by 66"C. What is the effect on
the Rankine cycle efficiency? (10 Marks)

.r' '""',t+i"'ll 
l. ,:OR

a. With the help*ofufldw and h - s d{a am, derive an expression for cycle efficiency and also

for mass leU* bled in a prffial regenerative steam cycle with one feed water heater.
(10 Marks)

b. A steam po*er plant operatedon a theoretical reheat cycle. Steam at boiler outlet 150 bar,
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(10 Marks)
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Explain the following terms with reference to a corfufi$ion process :

i) Adiabatic flame temperature ii) Enthplp..y of formation

iiO Stoichiometric Air iv) Enthalpy of combustion

uI Combustion effrciency. ' ''*t:t'. i,.- (10 Marks)

The products of combustion of an unkrlpwn hy{roca1b91 c* t+r,Y::. th. following

composition as measured by an Orsat pppiiius COz = 8.0% , e6'O'''n , Oz: 8'8o/o

and rest is Nz. Determine ri:," ;.,.

i) Composition of the fuel -,,,,,,,""1i1 ,,,,.,,",,,,) rne air - tuel ratio ,-l-,"L= ,, -:i1-' '

iir) Percentage of excess air _, v

ivi Dew point temperatur"tifrffi products, if the total pr,gssire is 1.0 bar. (10 Marks)

'0"

,f' * *' OR
Explain the followingtu: i) Heat balance sheet '- " ii) Morse test- (10 Marks)

i I;.'r" cwlinrter-"4:,1'*troke diesel ensine savg''the followine results while running on fuIla sinele cylinder"41{"'stroke diesel engine gave the following results while running on tull

load. 
",a,.rea 

of,ffiai&fitor diagram = 300mmft!', Length of diagram = 40mm. The spring
:i@

constant = ;,U.ari,Sm , Speel of enginE*={0 rpm , Load on the brake : 370N , Spring

C.foiin"'.waiii."of fuel= 41800kJ/kg ,''Diameter of cylinder = 160mm , Stroke:200mm.

Calcdhe Ip , gp , Brake meaq eff{ciive pressure , erak{;gpecific fuel consumption , Brake

ther fficiency and indicatsd+ffiimal efficiency. ,,.",, 
t'" ;,r. (10 Marks)

,",., - t1,$-,, 'Y' '''"ri'!

W@:4:...d=' +,.'
7 a. With a neat sketch, exH.laihsthe working of Be[,kleman cycle. $r' (10 Marks)

A vapour compressioftphnt uses R : 12 4'ii to develop 5 tonnes of refrigeration. The

condenser and ivapodtor temperatures #Eq 6e 40'C *d .1tr9 respectively. Determine

i) The refrigeraneflow rate in kg/s ^ i

ii) Heat rejec*ted in the condenseq *:::\ ^n n i- . r- ,,',, t''

balance = 50N , biameter of Urake drum = 1.2m , Fuel consumption:2'Skglhr ,
I Ann

b. A vapour compressron

iv) Specific
v) Degrqffifffiuration. ,,-q (10 Marks)

iiil coP

&wx,#,," ,*&,;,i$, oRsh"
a. Define the following m .:t- ,:::::nr,,::,,,r1ft;,d. Define the following ./'-I

-,j)' , Dry Bulb temperatpub

, ii) Dew point temoer6[ure
"t* ':iir) Relative tt"ffialtY 1. 'lr

Define the following ffi]
-,j)' , Dry Bulb temperatpub
ir) Dew point temoerg[ure
iii) Relative humidity
iv) Soecific.huruitfitv -,,-... :!.

\,,

n. i:.,@& lv) DegIS%)r #fituratlon. in:,@ ^ ,'
b. Iris requi$effidesign an air cgnttitioning plant for a office room with the following

conditions :* Outdoor con(itiiins : 14oC DBT and 10"C WBT.conditions :* Outdoor con(itiiins : 14oC DBT and 10"C WBT.
Required conditions : Z.ffSgT^and 60% RH ;

Amount of air circutat#0.3m3/ min / person ; Seating capacity of office: 60.

The required conditio.n iiachieved fnst by heating and then by adiabatic humidifying.
Determine : {-ffieating capacity of the coil in kW and surface temperature required, if the

by - pass factgl coil. is 0.4
ii) The

:r.:i:rffi[i::::::;]

'.'.! \

!i{:i.::::;:}

,i.,.. l3l

of the humidifier.
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Obtain an expression for the volumetric efficiency of dryingle stage air compressor , in terms9a,

b.

of pressure ratio, clearance ratio and 'n' the expgngfit*iif expansion and compression.

10 a. Prove that maximum flow

* "'f .Y (10 Marks)

An air co^mpressor takes in air at I bar and 2018ff%iit compresses the sagre according to the

law PVr'2 = C. It is delivered to a receiver,et fi cdnstant pressure of lGbHq,. Determine

D Temperature at the end ofcompresffi'F' 
^ 6N*^D Temperature at the end of compresqiw"iF ##-"

ii Worl done and heat transfeoeO.6prfficompression per kg of affiS. = 0.287 kJ/kg - K.
''q (10 Marks)

-*. "#&' '}* ':

{'tm 
--"@-ss?:* W nR ffi,*o,

of pressure at throat to thg rd#pressure is equal to*5* "

n..i\ry*
& = f J-)= . *#M% t, polyrropic index okd$Lnrior.
R-[n+l/ ; d,P, (n+l/ ; '* 

#
b. Dry - saturateffi&trut a pressure of 11 b.gfuGrs a convergent divergent nozzle and leaves

at a pressure of 2tffir. If the flow is adiabatiC frictionless, determine

i) Exit v,,,gJoqffy of steam. -'-..'

ii) naffiM'oss - section area atpxiffand at throat. Assume the index of adiabatic

ex,f*arelion to be 1. 135. _qs dffi. (10 Marks)
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