
Time: 3 hrs.

la.

b.

2a.
b.

USN

3a.
b.

oo
()

o.
6J

(n

o
d
(J

E9
9p=
Q:.

}Y?

=(-ooll
coo
.= c.l(o$
il bouootr-oEE
o>
Eq

a:

bU
(dO
o€b0c
d.d

>e
Pd!s5-od
,r? a)

6rr
d"&tro.
oJ

o=
toi, tE
=€tso
?!
>' (H
boocbo
()=
E$
=ovgo-

e<
-: ..i

o

z
d
L

9r

'degree

u -+ blade (10 Marks)

'= Module-3,4.. lI*E
5 a. Prove that for maximum'"fil€ding efficiency for a single stage impulse steam turbine is given

)il

'ane.*.}*.u, (06 Marks)

aJWWry compressor is constant velocity of flow is

rgfe Vu + Velocity of flow,

by (rlu),nu* = Cos2or. ':wmi" (06 Marks)

b. The specific enthalpy dlop in the nozzles of a simple impulse turbine is 495 kJ/kg. The

transferred to the fluid "Lihlhe input power to,..,ffi ;

iv) The bladdangle.
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P * Max. Marks: 80
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ONE full questio4froin each module.

tdL

Define specific speed of a tffiffiDerive an expression fiir,+ffidcific speed of a turbine.
e $;r $ (08 Marks)

A Francis turbine modd b {iuilt to a scale of 1.:{ The data for model is P : 4kW,A Francis turbine mo*fril* iE tiuilt to a scale of j$-rr The data tbr model is P : 4kw,
N = 3500 rprn, H = 2mffiPfor prototype, H = 6rp"=fil$Trme that the overall efficiency of the
model as70yo, calculffii) Speed ofthe prototypffi) Power of the prototlpe. Use Moody's
equation. ;.{ry,"*e* - s (o8Marks)

,Wg \?
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"ii" .=ryw ffi"
Explain sffiibdnd stagnation state for a fltrid. (06 Marks)

A centri$ffiump rotates at 100fffn1 having inlet diameter l00mm and outlet diameter

400rqfr TMe inlet and exit bla{@les are 20 and }#&,,respectively. The blade depth is
60 ssuming radial entry an$hydraulic efficieffif 90oh, Calculate: i) The volume
flow rate ii) the stajic.a$.9$1ffiation pressuregry{ffioss the impffi iii) The power
transferred to the fluid In4[hb input power to,gh&iffipdller. e;ff* (10 Marks)$rtW (loMarks)

ffbrs turbine eqffi*pr. (08 Marks)

re, blade spg-qr$50n/S, cf,l = l8o, the velocity
, determine: ffi1u6. angles ii) energy transfer

4 a. Dra ity triangular

(08 Marks)

i) Backward

The specific enthalpp
moving blades afbfymmetrical, and the blade velocity coeffrcient is 0.9. Steam leaves the

blades in an"#Al- direction. The diagram efficiency is 0.82. Determine each of the

following: r) 'T,.ffi blade velocity ii) The change in whirl velocity iii) The nozzle angle

I of2
(10 Marks)



OR

6 a. Define degree of reaction. Show that for reaction turbine*qflrye. of reaction (R) is given by

*4t5rl

15MR54

n = $(co tgz -cotB,). S'#S (08 Marks)

2u
In a parson,s turbine running at 1500rpm, the ava&.ftLffie enthalnY drop for an expansion is

63Ukg.If the mean diameter of the rotor i rn, nna the number of moving rows

,.q.rirei. Assume that efficiency of a stage iqp# dlad. outlet angle 20"and sPeed,ratb m
&l

flow ratio of 0.35 maffiffhsumed. obtatn all thd pent olmenslons,
;h; *"#&urn.ter is half the outg; dfameter and the discharge does not have

i*'* &#*6ftt.h, 
explain the pringiple afid working of Kaplan turbine, (o: *"tT:l8 a. With a q@S

b. A Kapil&rbine develoPs I a head of 6m*Jhe turbine is set 2.5m above the

i.iimffiffif. e ,u.",r- guogqffi.d at the turbine,ffit records a section l..d :l 3 '2m'

iri[.TFriri.".v is 85%, i,rrut ffffif be the efficieffi&ffiffie draft tubeJraving inletdiiitj":
_\ *** (08 Marks)
;%,#

ffi:::, 6r S!L:.M'_,

-q 
-EP ,'* tnn%6c 

io cirre'r n',, r*ffiorB, 
where .K is the7 a. prove that the hydraulic efficiengofQelton wheel is given on_

. \+"., dq.''ls$th

bucket velocity coefficient anqm,ii* the nrnner tip angle. * *' (08 Marks)

b. A dam p"*.it"r* i; p;"rU"iLitto b. built foi which ffihncis t*Pi":,i: t.q"1.",1 :: l:
il!^|.;. i;; il;;^ir{J[i'k.o"r and the dele] 4ow' rate is 8m3/s. rhe speed is to be

ta-oiprn An ove.ati;"ryFi 0.s, hydrautlq :{kry:v o.f 0.95, a speed ratio of 0;6 and

flow ratio of 0.35 ,u#hqMrumea.'outain all ttrefrptrt dimensions, blade angles and guide

.,^-o o--laa Tha ;..'i$h*rroe:rer is half the outer cliameter and the discharge does not have
flow ratio of 0.35 maffiqffisumed. Obtain all thd,

vane angles. Thei4nefldameter is half the outgr

any whirt."rnr_qffry, Neglect vane thicknffi -

;*r-'

-@ @,""
g a. Define the following pifdrespect to centffiffpump : 5i) Manometrio{redd. uT ,-,:".J'L) -tvlallulrrEtrltJErE4\r * *J fl*.

iD Manomgffic*Sfficiency %,*' 'Y
iil) Hydrauti#fficiencY #% 

*" d
:.,\ I-o.,i+o+i^f %,y '' "'''
iil) Hydrauls#rtrclency #fu u _ d
iri Cavita;ion -'.- 

t' 
ffB$ e.. .i . J:_.---r^ 

(08Marks)

A centriftsui pu.p having outetdiameter equalto ffi'times the inner diameter and running

;;iqg-fufi. \,i';rkr againit.'bt"t head of 40m. The velocity of flow through the impeller is

"nn.frffirra 
eoual to1.5ffi*,ft. vanes are set back at an angle of 40o at outlet. If the outervanes are5etiback at an angle oI 4u- at outlct. lMls uuter

and widt*$&outlet is 5cnq determine i) the vane angle at

r \- q K-
S *%' r*t** fufl x's, ..&. * @r# qm..- re q.

-q, \

$iaffieter of the imPell€f
*intet ii) work OoTf:

^ru' ds* * W

by the ifuF\ter on water iii) manometric effrciency'
(08 Marks)

*,*s^Ft!* -"W ORtu".rutu. P .\. , i - -
ske$ch ano worrurgl,.fficiple, explain centrifugal comprossor. (08 Marks)10 a. With a neeLSEgffih and workur$"pntrctple, explaxl centnlugal compressor. (uo tYrarlrs,

b. Explain ttiffiffienomenon of sqpgiflg i" centrifugal compressor- (04 Marks)

c. Define the followine term$ ot..rtrin gal compressor i) over all pressure ratio ii) slip

factor. *,.T (04 Marks)
S. ...{::}+; f
*o.

"' * 'l' 'f {' !f
,E:

\.
l ^'!&to$is-' F

*:'f-

. €1 2 (;t2
nii(I]*{ffi+

fu*''


