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Note: l. Answer any FIVEfull questipffioosing ONEfull quefljglfrom each module.
2. Use of thermodynamic datg fundbook is permitted: :'""'"

,*'%S 
- *'' "

*^'$p Module-l * @

a. Derive an expression for$W ffiffciency of Otto cycle.***, (0s M
d"

hiency of Otto cycle.*k* (08 Marks)
ine has a bore of 575r4grrand stroke of 90 mm. Its rated speed
s speed against a bffid, which has a torque arm of 0.356 m.is 2800 rpm and is tesffi*bt this speed against a bffid, which has a torque arm of 0.356 m.

ion is 6.74 litlhr. The specific gravity of
200 kJ/kg. A Morse test is carried out and

the cylinders loffin order 1,2, 3, nesponding brake torque loads I I l, 106.5,
t04.2,11lA"N ively. Calculate for thi$ speed:
(i) Tffikf$ffi'e torque d,. d
(ii) #ryry J@- &
(iii) " ke thermal efficiency . _"se*d
/.:--\ T)crr;/r - '=i;la .d%,Yr%sy(iv) BSFC ;s ,.,=" #' -{,*

(v) Mechanical efficiency* ff ;:l; V * TP
(vi) Indicated thermalsfficy 

.* *TW- _W 
" (12 Marks)

- ,f &"""e * 4r
* OR 

"" 
' ''i'"

2 a. Explain knocking in SI engine. What ur" 
"ff"itr 

of knocking&q- - (08 Marks)
b. [n an air standard"(iidiel cycle, the compr,gssion ratio is 16 aiTd_it the beginning of isentropic

compressio" tEf:ia;perature is 25ffiffithe pressure, is 6.1*MPa. H; i. alaea until the
\::! v ft.

temperatrg:e af the end of const+4pr
(i) TfurCIrt-off ratio
(ii) ffi'heat supplied perkg of air
(iii) Th€ cycle efficiengJffi*(rl) rrne cycte erncleng,y,iw A\

d#.*emean TG$&*"'" *# 
(l2Marks)

I u.'db"rive an 
"*pr".fuffirthe 

efficie"E;fB.ryton cycle. (08Marks)
b. In a gas turbit&,,lhstallation, ttre aiffts taken in at I bar and l5"C and compressed to 4 bar.

The isentrppic,efficiency of the hSine and the compressor are 82o/o and 85% respectively.
Determinei(ilCompression wo6[< 

- (ii) Turbine work (iii) Thermal efficiency.

OR
4 a. Explain how tfuQ4$.generation will improve the efficiency ofthe Brayton cycle. (06 Marks)

b. With a neat sketoli, explain the working ofturbojet engine. (04 Marks)

in the thermal efficiency if a regenerator with 75o/o

in the cycle? Assume maximum cycle temperature to be
(12 Marks)
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In an open cycle gas turbine plant, air enters the comppe,ss6j at'l bar and 27"C. The pressure

after compressionis 4bar. The isentropic efficiencieslfthe turbine and compressor are 850%

and 80% respectively. Air-fuel ratio is 80:1. Calgffi-dv6'lue of the fuel used is 42000 kl/kg.

Mass flow rite of air is 2.5 kg/s. Determine ttl$ofrer output from the plant and the cycle

efficiency. Assume that C, and y values are;ana'&#r both air and Productg,qf combustion.

*un**e (10 Marks)
#'fu p* i=+qYttrnr$rlJB-l *r

a. With a schematic and T-S diagramieTelain the working of reheat#apour power cycle and
' deduce an expression for cycleiqe.Sd. ,,t.,1111,, (10 Marks)

b. Steam enters the turbine of , *Pfoi+Sower plant, operatirq$ on Rankine cycle, at 10 bar,

300"C. The condenser pressffiW.t bar. Steam leaving thetirrbine is 90Yo dry. Calculate300"C. The condenser pressgii{ iElu0.l bar. Steam leavrng the'Xurbrne rs YU"/o ory. uatcurate

the adiabatic efficiency .ttF ltfrrbine and also the 
.cy"cJe 

efficiency, neglecting the pump

work. *tfur ffiry (loMarks)

e %* w"\'| oR *o
"*SV^6 a. With the help of-Ciffiatic diagram, T-S di

with one open Gffiffiter heater and derivge
, *W id

with one open

b.

7a.
b.

An ideal ;$hftt cycle utilizes steam al tfi6 working fluid. Steam at 100 bar, 400oC is

exoanded*in tffi ffp turbine to 15 bar. After this it is reheated to 350"C at 15 bar and is then

"-irm**O 
lfr* tlr" LP turbine to &#W aenser pressure $4'G.:5 bar. Determine the thermal

efficffi and steam rate. 'i '" d..ry * (10 Marks)
l

-- .ffi. = 
4t.

rr M.'t= ,@-=affi

Withaneatsketch,"*o,*,@*o*ffio,M,l**.,',,"rig"jfu,;,,,.-.(10Marks)
It is required to desiffi air conditioningfufut for an offic.e rqom with the following
conditions: .+ , :; '"e *1:=r^Sconditions: ,f "{*'AdPd -*,...1..,,,,..

Outdoor conditionsl:l4oC DBT and lOoC WBT ,'*.-'tldww: r ffia ._ ffie'$.. .. 'h . zMl flr?

explain regenerative vapour power cycle
ion for its thermal efficiency.

(10 Marks)

and"{tre'"surface temperature required if the bypass

,aW
* ' (10 Marks)

qM-F 4* ul(
8 a. With the he$,ffliematic diagratffiappropriate psychrotnetric diagram, explain summer

air conditiffiffibm for hot afu=ery outdoor-conditions. (10 Marks)

b. A Freon-l2 r&&iserator producineE cooling effect of 20 kJ/s operator on a simple cycle withb. A Freon-l2 ffigeratorproduciggHcooling effect of 20 kJ/s operator on a simple cycle with
pressure limits of 1.509 bgtfuAnd 9.607 bar. The vapour leaves the evaporator dry saturated

and there is no under copffil)etermine the power required by the machine.

If the compressor operffiat 300 rpm and has a clearance volume of 3o/o of stroke volume,

e

determine the piston @isplacement of the compressor. For compressor assume that the

follow.iifs*he law PVI3 = constant. Given:
Temperaffi

oC "*"*.
vP
in bar

,V"
P

in m'/kg
Enthalpy kJ/kg Entropv kJlke/K Specific heat

kJ/kg/Khr h, Sf ss

.s20n 1.s09 0.1088 17.8" 176.61 0.073 03082
's4& 9.607 74.53 203.05 0.27t6 0.682 0.747

(10 Ma

expansron
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9a.

b.

Module-S -' edrn' 
;

Derive the condition for minimum work in a 2 stage rffiUocating air compressor. U:Tg tt:
condition obtain the expression forminimum wo*furWo stage comp..tiiott. (10Marks)

A single cylinder, single acting reciprocating ry"f.fuhpressor is belt driven from an electric

motor at 300 rpm. The cylinder diameter is p0Jbm and the stroke is624 cm. The air is
and the

motor if the tmns
is 85%. Neglect q

18M842

efficiency is 96Yo

effect. (10 Marks)

compressed from one atmosphere to 8

PVI'25 : constant. Find ttre power of the ei
and the mechanical efficiency of the

*uil TF -iud {poR ry
10 a. Explaindifferenttypesofstemffir#%r. W*. ^ 

(06Marks)

b. Su-rting from steady flow diry# equation, derive an e;pftssion for velocity of steam

comingoutofnozzle. ,qsw **M (06Marks)

c. An adlabati. *t";;"fd&#to be designed for auffige rate of 10 kgA of steam from

10 bar and 400oC to uWlressure of I bar. ffre ilrtrffitb efficiency is 0.92 and the frictional

loss is assumed to4t*Slace in the divergent p-ortbn of the nozzle only. Calculate:

(i) Velocity e&l-gffi at throat and exit of$iffigozzle
/ii\ Thrrrat ant o<it area , '",**t*(ii) Throatpn{qritarea
Assume infti*:p.Texpansion: 1.3. e'&ffi&" (o8Marks)

. "&uP d
*j^r%* *3.* * * ,t jffi...: " ;.' -;Ysss&:' e,i {*ed

..ii.\k-h fu * el:W&*ia ns&:' :w,.
d6_

,qe*i;:+ t **.J'- \- *b.'y.,'ffi/ _,! s
:Jfl'"} i lq, sv ,".r-s d*# s't" "* **fu$ / -i \'-'*

*a\

{@ $*Sb,;*'" '* utl.'- " YJY
,-d'$&h "m. 

'ttr
{- #i &. ''-1. d a",w,

"qsffi" i \-
ss' ffi$ffitr e tu.,. \. .._'*\* 'sr* rury4r. de *' r. .u. wo\.s.t

d=,*'s.r :j w
,S,efryi - _gil&* faiiil. .t:. s'

*., "ii:1i6 N .".
,r:rwp

;:._"ffi:'
"ilssf :l

j

I,W

.+
t

q
rW:lr$h

a\

s. "ad&* 
d

-$.::i

*s$iti:*I.&,

3 of3


