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is 80% of the strokftgf, the cut-offtakes placg at+10% of the skoke. The maximum pressure

in the cycle is tffiffid to 70 bar. Find the Lq.r$ffpt"t" and pressur e at all salient points. Also
flind air (12 Marks)

ion process. (08 Marks)

and compressor efficiencies

..,s,'is

cim be taken as air [C, = l r0,kJikgK and y : 1.4J,w

is 875'C.,{he working fluid
r the cgrififfisor at 1 bar and
,^ . -J ,aB* ir'.-..
the corrifi.ffiSsor at 1

e oly saluraleo sratre, snow tnat Ior a srmp

rdtrh'ir civen bv

2?'C. The pressure ratip,;ffiffiThe tuel used ha&#kV of 42000 kJn@ry. There is a loss of
10% of fuei in the .or.rd#hd, chamber. .,::.u',,1**' s (08 Marks):" "c. Briefly classiff the jet propulsion engine. i:k,J ,-.u:. (04 Marks)

" ;$ ,;:'
d.. i@

Mqdulq2 "' ,",,-_{i;;=" Modple-2
3 a. With the help 8ffi5 diagram, exp1affi'a$e-effect of : . @

(i) Pres-surefand temperature +;.i:,*.Ut rtgsDt.tl{/al(r tEur}r,Eralultr -rde, *:*i::tx*.

(O Super heating . w flfl ,-noq 
,'

(iii) Bffier pressure on theperfryinance of Rankind cycle (09 Marks)

b. essuminL that steam entem'th,5 turbine i, e- dry saturated state, show that for a simple

B.anffine cycle the thenr&&.{frbiency of the ery,olhis given by
\ 'r "{ -,- "}',wry &".: n=l- Ir tuS

(ffio 
,,* ..*,i' 

'r-' T- 4i 
*

- -.";-- 
lm

where Tri Heat rejectioffi;nperature

,- 'i,,1i,I:Tn,: Thennodffir*" mean temperature (06 Marks)
ir+;:*".T I lffi"Sc. ln a regenff.'M$dcycle, the steaffiressure at turtine inlets is 30 bar and the exhaust is at

0S4 bar. ThHtteam is initially stturated. Enough amount of steam is bled offat the optimum

pttssure to heat the feed *,S.tb& Neglecting pump work, determine the cycle efficiency.

il#}l (05 Marks)

a. 'ffjth a help of blee&diagram and TS diagram, exptrain briefly the Camot cycle. Also derive

an expression ffire thermal efficiency of Camot cycle. (10 Marks)

b. A Rankine cycle working between a boiler pressure of 30 bar and condenser pressure of 0.5

bar. The.par{( leaving the b'oiler and enteiing the turbine has a dryness fraction of 0.85.

Detequry_:d) Rankine cycle efficieney (ii) Turbine work (iii) Pump work (10 Marks)
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Note:1. Answer any FIVE full questip@,@oosing ONE full quepfup from each module.

2. U s e af S t e a m T a b I e/fuI o 
ffi'c.! 

a r lf s I c h r o m e t r i c 
oqffi' 

ht, e r m itt e d.
s#"-$

.,u,shsg.i:j .rij
* 

&A Module-t d
a. Dcrive an exprossion of ?iq$$nHard efficiency of an 9$q'cycte 

with PV and TS diagram.

sq.'# ffiv (08 Marks)*.qr ,, *J lk.1d (ud MarKs,

b. An engine working on%#hit combustion cycle takffi air at 1 bar and 30"C. The clearance
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Module-3 ,\+,,*y

5 a. Explain: ,,-#fl="(i) Mass and rnole ftaction .a'%

(ii) Stoichiometric air fuel ratio forpetrol e *

(iii) Enthalpy and internaL combustion ** 
* 

,.. 
- 

.*,:U (06 Marks)

b. Explain the analysis of exhaust gases by @i,-fuparatus. nt#T _(05 
Marks)

c. The given percentage cornposition byffi?riss of fuel is given ffi,hllows: C : 90o ,

I1,2=13yo,Oz= 3Yo,Nz: 1.1olo and.8ffi 0.9IYo and the remainder is,iincombusitible. Find:

(ii The mass of aii required foreopili#stion of 1 kg of tuel ,ffiM
(ii) If 60% excess air is used, $eierirffine the percentage of g}fi!ryst gases by volume.

**q';i 
,,.;.'*" 

"; 
(oe Marks)

* t.- oR ,; -"

6 a. Define knocking in SlenfuiaH. Explain the factors dggti"g knocking. (04 Marks)

b. With a block diagram, i$tain Morse test on multi-ffi,hder engine. (06 Marks)

c. The following resuttrffiere obtained during a tgst oh a two stroke engine at fullload.

Cylinder diauret$Fd-. 20 cm ., , '
Stroke = 2m"qfil,; 

.1

Speed =.,3{0 rpm :

Net b;dke IEhd:630 N 
^y-' '" ^"ri*.

MeafrTB&ctive pressure = 300 klkffi% = .-..,.\Y
Jacket cooling water flow rate 

aSOd 
tg/ho"r 

d$q - ;,; . ..5=.
Jacket cooling water temperhfure rise : 20oC .,,,i' fue 

u' ,.',o';'*
Temperatur""of 

"*nu.rst,gi,.jffi:400'C :+'"m* 'xs* '

Room temperature = 2duq)-" ffid'**' " .&Room temperature = 2duq, 
- " 

ffid ** {
Air used per kg ofprel,re 32kg nn-%,* *Y 

:

Effective brake diaft*eter: 100 cm s s eT#,Effective brake di_ar:agter: 100 cm . * ** ,,*

Calorific valug bffuel= 43 MJ/kg .* 
t' 

"u*

^.ESS$'. I . . -^.F@
q.-,";t;:=a '

Proportion of h$iogen in fuel = lsq/{
Specific heatof dry exhaust gas",*--1 [J/kgKSpecific |eatof dry exhaust gas,;**l [frugf : h

Specifie$iat of steam = 2.1 ffiS$.' .- 
"Oraw{fle{t'balance sheet in,,,Sffi and in percentage*' (10 Marks)

.,{.. ' 's 'k Modqlqfftu
a**.qV*ttr a neat sketch;ffiflr air refrigeratiotrrslstem working on Bell-Coleman cycle. Also

fumqliow its PV and T$did am. " (06 Marks)f4gq :quv'v *!s 
eEq$ir&i€.* 

u. .r,

b.''"Derive an expres&# for Coefficient+f"Perfonnance (COP) when air refrigeration system

when compreUffi and expansiorj,lle ibenhopic. (06 Marks)

c. An air reffiffin system worfu bn an open air cycle is required to provide 20 tonnes of
refrigeratioffiuhith cooler presqure of 12.5 bar and refrigerator pressure of 1.05 bar. The

temperature of the air lealrj*g the cooler is 20"C and leaving the cold chmber is -1oC.
Assuming isentropic conpiession and expansion and neglecting clearance. Find:

(i) Weight ofair circiifa$i:d/min

(ii) COP of the syste{tr

(iii) Power "ffifq "r 
ton refrigeration

*tr 
oR

"j'
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(08 Marks)
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8 a. tlryfine:
(D Dry bulb temperature

($ Wet bulb temperafltre

(rui) Relative humidity

(i) rhe$i m work done

(rS Hp&#:flcted in the intercoole

17M843

(03 Marks)

(ii) Relative humidity (iii) Flow *f.$h*"t mixing d +j: (tzMarks)

c. Explain the various factors that @r*ffitre the com.fort of th*W#pple in an air conditioned

sps.ce. ff'% W # q"' (osMarks)

d%",- ' * *''
;r Ulodule-S

9 a. With a block diagram, eNffi multistage corrlprosso-r. r. " (05 Marks)

b. Dcrive un .*pr"r-rion foi wo,rkdone in a singleitageioinpressor neglecting clearance.- 
"{ " 

' =,n (05 Marks)

c. A two ,t g, 
"ompffi 

with perfect intercooJh$ takes in air at I bar pressurc and,27oC.

The law of coffiKsion in both stages ,:SW"' : C. The compressed air is delivered at

10 bar &om thefiffi cylinder to an air rece@Calculate per kg of air.

iiiil ;l1r #$*ri-u* work done ia*#ffige compressor uffiame condition (10 Marks)
"*dq;i*.., h*,,,t *#WHr:t' .i'sft, ' d

" d oR . '*t, ,*d*
10 ^. Explain steam nozzles an{ i$;arious types. d" ,. ; Ak\ (04 Marks)

y of steam f[oqthrough nozzle. '+*.-J (08 Marks)b. Derive an expression for,exit velocif

c. SEam expands form 3\iffi.'The initial velo8,iE{f 90 m/sec apd t&e initial temperature is

1S0"C. The nozzle-effi€iency is 0.95. Det e exit veloqiffifu (08 Marks)
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