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Time: 3 hrs.

Note: l. Answer any FIVE full questions,

Jr::::::::::::r:r,iilllil

t l. Answer any FIVE full questions, choosyyii,g ONE full question from each module,
2. Thermodynamic data Handbooks aii ailowed

,"'frr ffi ***.i:,,.
a. Define a turbomachine. List aey . & differences betwee-n.ffiffiTibo-machine and a positive

displacement machine. .=..*-.fu$ ;- (08 Marks)

b. Indentiff the following as po*er generating or powel absprbing turbo-machines. :

i) Kaplan Turbine 
;

ii) Centrifugal blogre*,,, W i*l" '

iv) Axial comptfiBqpr , ; (04 Marks)

c. A ll4th scale tqr6ilqb'model is tested unde@cad of 10m. A fulI scale turbine is required to
work under.a hpdd'of 28.5m and turns a{#W'ipm. At what speed must the model be run if it
developsrg{ffi and uses 0.96m3/s of yaY6r at this speed? What power will be developed

(08 Marks)from th&follKcale turbine? Naryffifpe of turbine. 
*,rytu^.,.

,J; ;OR
a. With h-s diagrar4 show that rqheit factor in a mql{frpge turbine is greater than unity.

,"-r- $ i, (09 Marks)

i) Total to total dffiL3iency *t=,,',,,,* 
,,ii) Total to static efficiency for a power ,uy q

Generating turborimphine with h-s diagram. {". ' (04 Marks)

c. A 16 stage axit*},.flow compressor is-t61@e a pressure ratid.df 6.3 and tests have shown that
a stage efficiene! of 89.5% can fu'tbbtained. The intalte conditions are 288K and I bar.

Find : .- " S,: ':r=+*;:;+

i).,QvLrall efficiency ,,-,q'!'P c"

ii)':$dlytropic efficienq6*'fr1fl'

iii)'Pre-heat factor .,',u,,'"r=*.ii , ''i,, 
" (08 Marks)

---Jtuq, *r. ModfiIe-2
a:1,'}.With usual notations dnd velocity triaagles derive alternate form of Euler turbine equation

and identifyffie gomponents of enffigtranSfer. (10 Marks)

b. Define utililhfrbn factor for a turtlrre. Derive an expression relating utilization factor with
the degredffiction. **, 

(10 Marks)

OR
4 a. A radial outward flow,itlrr6bmachine has no inlet whirl. The blade speed at exit is twice that

at inlet. The radial velotity is constant throughout. Taking the inlet blade angels as 45o,

) + CotB^
show that the dog*e of reaction ft = - ' Y"uvz , where B2 = Blade angle at exit with respect

,4
to tangential dirobtion. (12 Marks)

s,$ir,*iih*

,=**fu
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18ME54
,,fl' "b. At a stage of an axial flow impulse turbine, the mean bladeffieter is 80cm and-the gpeed

is 3000rpm. The absolute velocity of the fluid is 300n/ffid is inclined at 20o to plane of
wheel. If the utilization factor is 0.85 and relativ.,.&,*Oqr,Yat rotor exit is equal to that at

inlet,determine: " t

(08 Marks)

4:#e

5a.Whatdoyoumeanbycompou,a-i"gffi..u-turbine?Exp1a.in#iththehelpofaschematic

ii) Pressurl compounding (10 Marks)

b. In a de-Laval turbine, sfqgry,rfliiw from a nozzle wi!!r a-velocity of 1200m/s. the nozzle angle

is 22o. The mean bQdb $}h.d is 400m/s and inteJ and outlet angle of blades are equal.

The mass of steam flowing through the turbine is 0.25Kgls. Calculate :

0 Blade anglffi\Flet and outlet :::. *ir'

i0 Tangentia'ffi,de on blades
iii) Power devffiped
iv) BQ$qjfficiency

Take blall,p dsEfficient as 0.8. ,',. * (10 Marks)
\,. * ::"....

#@"' o*"'*

* *o OR /qsE,F. \
G a. Derive an expression for maximum blade efficienpy of a single stag"e' impulse turbine in

terms of nozzle angles agpming identical bla{ps;ahd relative velocities are same at inlet and

exit. "4,r$[] . j. '
b. The following particulars refer to a Parstj*,i,$ rbaction

hlades and one r,iris.of movinp blades. Theiinean diarblades and ones*+g"of moving
soeed is 300rnh,The inlet abst

20". Th. streaffi.flow rate is 7.6Kgf,f=€aicuiate' ,,r.,," 
rl

i) Blade'inlet angle W+=- 
'- 

,,J'Y'i\ ffilrrrri"nfial fnrce .{qse, \j"::::'' q*d ."

The following particulars refer to a Parson's riaction turbine chnt-t{Tg of one ring of fxed
blades and one+$g"of moving blade;. T[-g.inean dilmet$iefthe blade ring is 90cm and its

speed is :OOrffi:he inlet abJohtqd&q.pily to the blade idSdOnys. The blade outlet angle is

ii) Tangential force -": " I

iii) ...,=Ir,O6.r developed ..,E IS (10 Marks)

;,i!,

Module-4-i, 
- """'- { n$r7 af:trst ow that for a Wqffivheel the mpxinrum hydraulic efficiency is given by

l+kCosBY' --- **h.(n),- = -#. Where K 
=B-ffiile 

velocity coeffrcient p2 : Blade angle at exit.
":::;:::'?"""fl itt4@ '
* il.,:. ' (10 Marks)

b. A three jet FElton wheel is,:e{hired to generate 10000kW under a head of 400m. The bladeA tnree Jet relton wneet lwequreo to gsnerate ruuuuKw un(ler a nea(] or +uum. tre olauc

angle at outlet is 15o 4nd duction in relative velocity over the blade (buckets) is 5%.

If overall efficiency is &0{of C' = 0.98 and speed ratio = 0.46.

Find : i) Diameter ofjet-
ii) Total flow"in m'is
iii) Force,o{ffid by jei on the buckets (10 Marks)

,,:::alomlB,

.,ia '\...
;dt[]!:*+rjltl.
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8 a. Explain the functioning of a Kaplan turbine with thedffi of a sectional

18ME54

arrangement
(10 Marks)

a. Explain the functioning of a Kaplan turbine with thedhelt of a secti
diagram. Draw the velocity triangle of Kaplan turbine-.

b. Define the following efficiencies of a hydraulic turbin6"yn "

ii) Mechanical efficiency 
^u 

*i, *

iiD Overallefficiency ; t
c. Explain the functions of a draft tube in a reactiOn turbine. 

,"r1,*ry-fui
rp, 

-i

(06 Marks)
(04 Marks)

,,,1]f

9a.
b.

c.

10 a.

b.

+t

What a primary? Why it is requffi$Hxphin how primary-is shhieved in centrifugal pump.- 
;."*,.1h, W' .j*u"' (o+ wtarti)

With sketches, explain the p$iffil ofmulti stage centrifudt pumps in i) series ii) parallel.

-!:!i (08 Marks)(ud rYrarKs,

A centrifugal pump is ffi"i-qling at l000rpm. The orlt#"r/ane angle of the impeller is 45 and
the velocity of flow dtee$uttet is 2.5m/s. fhe diiehalge through the pump is 0.2m3ls, when
pump is working 

"aga[n'6t'a 
head of 20m. If the qBnometric efficiency is 80%, draw the outlet

i) Diametero$.,furpeller at outlet , ";:',;ii) Widkfuqffinbeller at outlet I *wt 
(08 Marks)

,r&+j ,**\r,, OR"@,
Explain the phenomenon of sw$a$ as applied to a I compressor. (06 Marks)
What is slip and slip factr){ insh centrifugal comprdssor? Derive an,exp:ession for the same.

c. A centrifugal compres5fuFunning at 595Orprn*ra.ving an impeller tip.diameter of 100cm has

a rnass flow rate of air ad30Kgls. Thea rnass flow rate of air?dlOKgls. The total,pqbssure ratio is L125. The pressure at the inlet
is I bar and temperattire is 0.9 and the meehanical efficiencyis'g7%. Find :

D Total effiuiinry s{*ku :

ii) Tempeiatty6 ofair at exit 4ju==Y' +i

iiil lo,*rt*iirt needed 
#*. 

tli+ 
'=,,._-==.,.


