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nswer all questiorls; ;doh question carries 3 marks)

drodynamic thrust. How does

runner of a Pelton wheel

\\3``\::Statein~€`primaryfunctionsofdraft

importance in turbine performance.

11

Marks

for a moving flat plate?                        3

ine fitted with double hemispherical             3

(Split)9du¥ketsinsteadofasinglecurt69`blade?

tJ\bies in reaction turbines and explain their    3

Define  suction  head,  delivery  head,  and  manometric  head,  alid  explain  their    3

relevance in pump operation.

Distinguish between rotodynamic purtyp+ and positive displacement pump.

eL§6fi6g::the  operating  conditions  dhdef  whieh  'flow  separation  occurs  in  a    3

the role of diffusers in centrifu

of the di

Explain

producing high-pressure air    3

ressor.

used in gasturbine systems.    3

following terms in Gas ftyrbine Power Plants (i) Pressure Ratio (ii)    3

orkfatio (iii) Compression efficiency.

PART 8
(Answer one full quest.Ion firorn each module, each question carries 14 maria)

Module -I
v \Ajet of water of diameter 75 mm strikes a curved vane at its centre with a velocity

:in/s:The vane is moving with a"velocity pf 8 in/s in the direction of the j.et.

eflected through an angle of 165 0

exer(ed on the vane in the direction o

oweT"of the jet. and (iii) Efficieney of the jet.

Page lt df 3

ingthe vane is smooth find:    7

ejet.
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b).   Explain the working of the Francis turbine using suitable diagram.

12   a)   A.Kaplan turbine runner is to be designed to develop9.I00kw. The net available

head is 5.6 in. If the speed ratio = 2.09 and flow ratio =0.68, overall efficiency-is    7

86%  and  the  diameter of: the  boss is  1/3  the  diameter  of the  runner.  Find` the

diameter of the runner, its speed and

for work done

c speed of the turbine.

ffREefficiencv-ofa pelton turbine.   7

is 90%, detemine the

„  :#haKs{cne¥#::tar::c:;e::::jj::h::

20 metef§i
-,.               EN

12oRE

!,1111`1` fthe turbine undera head of   7

in:chaedEL#EL.?sed in a pelton turbine.       7

Ff;in  hasor impeller  internaL and external

diameters 200 mm and 400 mm respectively. The water enters radially into the

impeller and velocity of`flow through the impeller is constant. If the impeller vane    8

ang!eatinletandoutletare20°and30°rgsoectively,calculate(i)theflowvelocity,

ii)the velocity ofwhirl at outlet> an

specific speed of a pump.

ii)the work done by the impel.ler per unit

ffiact:ngFec;ProcatfngprmMpo#¥::jffand
edy.. The static heed

¥ires¥`§:at:ndofd,eliv:rypip
24. Dot?,ffiine the acceleration heed

ivi,h,ffielp of necessary sketch',

RE

I suction and  18 in delivery. If

length if the delivery pipe is    8

ie.start.of delivery.3t3:0:fiLng¥:¥ne;S:afcta;::

pump. Where are    6

theyused?

16    a)   Show from first.principle, that work saved against friction,irr the delivery pipe of   9

£:,::tb::cToar:t:ns::et:,:::eccatt,pnugmppus;::ffi¥¥¥vceast:::;s3gr2%
£

````

15-m3/.minoffree

is  5L%  ofth-e stroke     8

constant. Calculate

Page2¥Sf_3

or
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the diameter and stroke of the compressor. Take L/D =1.5< The temperature and

pressure of the air at suction are same as atmospheric air.

b)    Define the term `Free Air Delivered (F.A.D)'. Why free air delivered is less than

ndfflthe displacement of the compressor.      flrfefi

:narokin8lain the phenomena of surging

explanation with

in a centrifugal compressor, and    8

ression for its efriciericy,.      6

The isentropic efficiencies

Calculate  the  power

.i;

urn cycle temperature of

turbine al.e 800/o and 82°/o

of an  electric  generator    10

i;:::%RE£:i:=r:i.::5W:::hia:::n¥ke[:o:°tLng¥prr::s[j:;:r:tctehs:,r:tned°tfa::
Cp= 1.11 kJckg K and y = I.33i for the expansion process.

b)    Explain  primary,   intermediate>  dilution  and   cooling  air  used  in  gas  turbine    4

2odeased;:_:;:ih::;::e::::e:ir::eL8;a::o

is 875°C. The working

ch enters theJREii
semHJ;e

:eRELqs'e'J#

frREffis:#nfc::::,t;.wko:eE;u:=necy:I:

compressol.a£`

kJ

bar

calorific value of 42000

n chamber.

different  methods  em[

of open cycle Gas

ckg.¥#ff:on:=p[[:;t:::or;cr;[t::;::vga:;:  8

to  increase the  specific  output  and    6


