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Note: This question paper contains two parts A and B.
Part A is compulsory which carries 25 marks. Answer all questions in Part A. part B
consists of 5 Units. Answer any one fuli question from each unit. Each question carries

(25 Marks)
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1.a)

b)
c)
d)
e)

D
s)

h)

;i.
i)
i)
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l2l
lgmnye the merits and demerits of surface condenser over jet condenser. t,j
What is meant by positive displacement and non positive displacement compreisor?

12)
Atmosptreric air at 1,0 bar and 27 oC 

enters a compressor with a velocity of 100 m/s.
p6ierrnilp O theisfagaation tempeiaty-{e and ii) thd'"StrienJi9, pr"rffi :" ; 

"''ili 'i .--,
*{ry,t0" terms th.n4st.pgwer and:propqls[bn efficiency., j i^ i i j [Zi--i, i j
what is meant by thrust lugmentation? When is it necessiiy? t3i 
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PART. B
(50 Marks)

f-qgry"*t g.nerating'pl4nt. uses stegm"ps,wgrking flsidand..gperates,at bpi[eq pressure-of,

?O,P* dry. saturabd'arrd Condensbr..4rirjssui'e of 0.5 .bai.iCaicutate f9r...{.hq.1e iimits i;1lnu.,j
cycle'efficiency hnd'ii)-the worklratio hnd iii) sp6cific steam consumpilorifor Camot,
cycle and Rankine cycle.
Enumerate the characteristics of good fuel. What is meant by dry and wet analysis of

.oR
Show that the then:ral efficiency ef.a. regenerative,cyc.le is always greater than that of..a.
gfqlpE ngnkine cysJi t, .ga.or.s or-*r,rt?tsi.", i; ffi"dt"",;i' 
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biieussthe .n .ii 6ria.irowing pirain"to+ i, u nurfilj;t6i;. i*'r, ".. ; 'i*i,i., j
i) steam pressure at inlet to turbine and ii) steam temperature at inlet to turbine. [7+3]
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State the essential differences between camot and Rankine cycles.
Define the terms lean mixture, rich mixture and stochiometrii mixture.
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.l.a)

Sketch and describe the operation of Babcock and wilcox boiler.
Why boiler accessories are installed. Explain the operation of economiser with the help
of simple diagram.

i-.-;t:'"i 
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n-dg..n.y.,e..5gent-diverg.eqt ..niozzle iri..qrr{-q4 to dis^char["i?..,Ug of steanr,pqr second. The.
nozzle is supplied with steam of 10 bar and 200 uC 

and discharge,iatcei piice against a
back pressure of 0.34 bar. Estimate the throat and exit u."ur. .Irrrme isentroplc Ro*
and take the index n = 1.3. lf thenozzle efficiency is assumed to be 85olo, determine the
exit area.

ii.

:11.i

i." ", ,'-"'rg,

b) Sketch the velocity diagram of a single stage impulse turbine and determine the
expression for the force, work done, diagram efficiency and axial thrust. f5*;i

OR
7 .a) SkeJch and describe.the operation,o.f.down flow surface condenser. ........b) Explajn"the worisi-ng oiisingle sase ie;etion tuiuinertdfi.i"rr-r.Lr.jr. uro u"to[iiri ,. ',

iariations along theiaxis.o?the tur$ine. Show the ekpdnSion on A-, it u..t.i.......' tSi-jjr i, ;

8.a) write notes on the requirements of gas turbine combustion chamber.
b) Derive^an expression for the efficiency as a function of temperature ratio and pressure

ratio of the cycle for an ideal gas turbine cycle with reheat and heat exchange. [5+5]

!!

OR

,{$*e;roflo;ving deliil$ y'tfel to a gdJtp.bine powerlphpt with a singie kage,pompresioi; i .'

pritl..tq,o Stage ga$ ttirbinf Jh. go.mntes*r is qn^v$n'6y.$e H.p. .idgOro'q--tpe trl-stee6. i .j
t{bT. and compresses 5 kg of air per iecond from i bir to s Uar witn'an isentropic' ''

efficiency of 85%o. The H.P. stage turbine has an isentropic efficiency of BTyo and its
inlet temperatule is 675 'C. The L.P. stage turbine, whictr-is mechanically independent,
has an isentropic efficiency of 82%. The expansion pressure ratios of the two turbines
are not equal and there is no reheating between the siages. The exhaust gases from the
p:Pi stagg pass to'tr'heat..exchangetr-whiqh...transfers 70% of,the heatiavailable in coolinq.,
t'he;exhaiist to rdise'the pomprissorjtimlieratureiatiitelivbrv. ersrru.in! iti.-*"*irij , 'i
fluid i'o'be air througlioiit, of cohstanf s'pecific heat, and nlglecting'pIes/su.e losiei " "
estimate the intermediate pressure and temperature between ttte t'ro iuiUir. stages, the
power output of the L.P. staqe and the overall plant efficiency. Assume inlet pres=sure of
I bar and temperature of 15 uC. 

tl0l

\uitlr 1.19at sketch..and r-s diagranr,-eSplain the working of a turboprop engine.
IVlr.itis iheant by thnrBtz'Derive the..thrust pluation fo* /gdnerat p",puisi;I' .system. i . -i i ,:
i'.,i,....i i'',,i,. i\.,i,j' i--1 ,rl,j -i'ii...i' 
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10.a)

b)

OR
I I .a) The^effective jet exit velocity from a jet engine is 2700 m/s. The forward flight velocity

is.,I350 {; anA^!tr9 air flow rate is 78.6 kg/s. Calculate: i) thrust ii) thrust po*., und
iii) propulsive effi ciency.

b) Explain clearly t!9.-v..ar-ious factors-lffecting the performance of a propulsion device.
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