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Note: l. Answer any FIYE futl questiopifu{ecting at least Tll/O quesdonsfrom each patt
2. (Ise of steam table, toi*s gtftr .*frt* a.re allowed. ry
3. Assume the missing data ffi.ibly. *ffi'

"$.@ s* -eW PART-A .\
I a. Definetheterms: j -.s 

- 

,.*ff-*dreh./ , ^ \l
^ & "ffi.w ^" ."ffi.s

(iii) Pe#e&ge oftheoretical, air oAffiss basis -r,%* (10 Marks)

*-.m* " "F '' \u
(i) Percentage of exc&ffiifl (ii) Enthalpy offfidon (iii) Higher calorific value
(iv) Adiabatic flangffi#ffirature (v) Combustiopefficiency (10 Marks)

b. The products orf==fuffiustion of hryd- 
"=dpg 

fuel of unknown composition have the
following composltion as measured on da**&qis:
Coz- 8.0%: Co - 0.9yo, oz - 8.8%, N2 - 82.3%

[r fuel ratio (ii) Cgmp$sition of fuel on mass basis
oftheoretical, air oaffiss basis .%*

l l ''

50oC before comjffisfon. The air is the%#ffiatically com@d t. * of its original

volume. The maffim pressure is twiSWL€ pressure at the &f;t*of isentropic compression. If
the cut of ratioffi. Find: (i) The$ffipd?ature at the qrd df each process
(ii)Efficigncfofcycle M ryfu (l0Marks)

,*fu .*,*"'%' #-tu\
3 a. With a neat sketch, explain rope Urate drum dynamdrnbter to measure torque. (04 Marks)

b. In a t&*i.of a 4-cylindero*fuffiflgine, with 7frr"ffi bore and 100 mm stroke, the following

::

2 a. With the help of P-V and T-S difuram, derive
pressure cycle in terms of compression ratio. Cut

,-" 4

b. An engine working onffidI"'combustion cyc#e,l-":Wffi
thef,-ffii6batic

p5:sulis were obtained dffilhrottle and gryar\"lu,,115*g/hr. ,€f * 
#+r;+

pflgine, with 7fumffi bore and 100 mm stroke, the following
throttle and a'particular constant speed with a fuel supply a

fl

.*i\ffJ:It$/III. .€ d -* ",

:r,:t :p with all cylin$ffiffing: 15.6 KW' * *'
' B.P with 1$.cylindeijs cutoff = 11.1 KW

B.P with 2d cylindei is cutoff = 1l$0yKW
B.P with 3$cvlinder is cutoff : fumg8"fw
B.P with 4%ffiinderis cutoff :JOSO rw
If the calorific value of fuffia3600 kJ/kg and clearance volume is (

(i) Mechanical efficiencytil
(ii) Indicated thermal effiiC""y
(iii) Air standard efficpncy

c. Following data rffi,rs=to an oil engine:
BP : 50 KW, NfdB.W6 bar Number ofexplosions/min: 100

Ratio of strokftq.bore : 1.5 Mechanical effrciency :80o/o.

Calculate dimtnsions of cylinder

m3. Calculate:

(08 Marks)

I of2

(08 Marks)



4a.

b.

P.ART - B
5 a. What are the advantages of multi s-tage-T6mpression? . "\k (04 Marks)

b. Derive the expressiJn for opffi&.pr"rirrr" ratio for qfu=t*"- power of 2-stage air

minimum power requffit
piston speed is 3 ffi.ffie

ressor deals wlth 4 r.p-/rmn or alr a[ I Dar anu lJ \' wrLu 
'r

,rossul€ is 80 bar. ing perfect intercooling, find the

compressor U"rffi+tr stroke of compressor. Assume the

,nical efficiencv Tf/o and volumetric efficiency 80% perpiston.p""d is 3 qg;.ffilte mechanical efficiencg 75o/o nd volumetric efficiency 80% per

,ttg". Assume ";ffi forboth stages neglectqletirance' (08 Marks)

tuH' -*l- 
Y

6 a. With neat stetcb,,B{ptain : (i) Ram Jet '{4{} Rocket propulsion (10 Marks)- 
;. A gas tu*fu;b;it i* u p."srr." ratio6of%:1 and maximum temperature in the cycle is

e fO'"C."ffie"ffi*t opi" efficiency o;[.qgmpressor and turbin;p* are 0.8 and 0.82 respectively.

Calcuffife- ffi network done. Thel'-aii''enters the comffiior at 15oC at a flow rate of

16 kg/m. Take co: 1.005 for coffissor and 
", 

:_1;rd$ expansion' ', (10 Marks)

r ,ii= 4. q &f ..ffi;:ri#&:*,\-
rr-, rts'Dvv' raAv vP ''""" 

l' 
-^-- -P 

*Jf ffi 
r 

wq-=.e
,E7 a. Definethefollowing: *.+ m _... ,- $,*.. fu X\

(r) Refrigeration effecffi'v (1i) @SScity of refrigerator '

(iil nff""t of evaporatoffi€ssure *(ivpffect of condeqserpressure

(v)' Coefficient offledonnance . Pry 
* 

*.qL ' 
" (10 Marks)

b. An NI{3 ,"friggffioperates betweegfl,:@ and 50"C Sffiti""ty. The vapour is dry
^$r 

hl- L ':-
a" Nff, refrigg@operates betweegsl$dC and 50"C r$ryfctively. The vapour is dry

saturated at the irrtrh of compressor. GalCtrlate :

(i) The refrigeration effect/kg 'q !

b. An NI{3 refriggrryfuoperates befu

saturated atthii#f of compressor.

ql Jhe refrig$9" "f"teg _
(1) The rethgeEtron eltecvKg * .,_

(iO Power p5r KW cooling e@* -ry=*tu

tiiilcpr.m --iJ ffi\"
Take 

*cffii NH3 3 kJ/kg'Iffiffiroperties of NH:eare :

c. A single acting two stage uir-iffir"rsor deals with 4 rn]lmi of air at l.bar and..15'C with a

speed-of 250 [pfr,l. Th; d$t1fl"q/ pr"rrrr" is 80 bar..Sryr*rning perfect intercooling, find the

minimum Dower ."orffifud th" 
"o*p."ssor 

boffi4h stroke of compressor' Assume the

.e7

**:r*,t


