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2a.

b.

Define Turbomachine. With a
Define specific speed of a pu
Speed and head.

c. Test on a Turbine Runner

Speed a 3$00rpm, Outer $i of the
Impell@8cm. Absolute Jq&ry of gas at

fi, op-fuio the parts oftfu$omachine. (04 Marks)
in an expression foptfiffiame in terms of Discharge,

W' (06Marks)
. .q4

fu tofuave a pressure ratio of 6.3 and test have shown that

a stagdneflffiency of 89.5%o canheqffiaine0. The Intakeffiitions are 288oK, 1 bar. Find:
i) .%erall Efficiency @v
ii) Polytropic Effrciency d 

* 
sMW *kiii) Preheat factor. \ Mry * ,^ff (06Marks)

c. Explain static and stagpffistate for a fluid. W 
- 

We' (04 Marks)tuffi' Mm ,@
MoffiW2+
's Turrb{ne

ffi* *PMoffiW2:
'g f*urbfne equation ffik#tate the significance of each
$%',* (08 Marks)components.fu;\" ;.&"- h'r (08Marks)

b. As 
-inward ffiffi radial Vane ffibfne has the6 fidtowing data: Power : 150kW,;brne has the*forllowing data: Power : 150kW,

r of the Iq@br : 20cm, Inner diameter of the
f gas at er@;,V 387m/s. Absolute velocity of gas at
ion, const4rct"the velocity triangle at entry and exit of

the [mP"eller and Deterpiffiff o\
,if '- Mass flow rate "^ ffiPercentage epffiransfer duew "w*q- #ffi -rs

a. The total pogrffrt at a stage i&ffi&axial flow compressor with symmetric inlet and outlet
velocity triaffiq"G:0.5) is 27ffi/&g of air flow. If the blade speed is 180m/s throughout
the Rotor&#lTfi ihe velocity tflH*{gle and compute the inlet and outlet rotor blade angles.

Assume axiaf velocity corgloffint to be 120nrls. (08 Marks)

b. The mean Rotor blade ry@ of an Axial flow turbine stage with 50% reaction is 210mls.

Steam emerges fromffi\$ozzle inclined at 28o to the plane of the wheel with Axial
component equal to $la.de speed. Assuming symmetric inlet and outlet velocity triangles.

Determine the Rotqr blade angle and utilization factor. Also determine the degree of reaction
. to make the u;tffion maximum if the axial velocity, blade speed as well as nozzle angle

remain the saffi (08 Marks)
&
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5 a. Define: i) Blade efficiency ii) Nozzle efficiency iii) Stqge*gfficiency for impulse steam

turbine. -ffi' 
(06 Marks)

b. Derive an expression for condition for maximum effrcigffifla reaction steam turbine_.-
e6"f$$' (10 Marks)

ffi-y
" s"qffi

OR **n**y
6 a. In a 50Yo Reaction Turbine the blade speed ip&ffis dry steam at 1.5bar flows at 5kg/s the

blade angles are 20o and 35". Find: i) Bladepffil which is 1/10 diablade angles are 20o and 35". Find: i) nUdefrffiht which is 1/10 diarqeter of the blade ring

ii) Power developed iii) Heat drop if stffi{ffidiency is 80%. -.@ - - 
(0.8 Marks)

b. In a Parsons Turbine the axial velocitffi fl$w of steam is 0.5 tirffi{llae mean blade speed'

The orrrlet anole of the hlarle is 20o- the drYmeter of the blade rine is f3m and the RotationalThe outlet angle of the blade is 20'ffie drYmeter of the blade ringisfl3m and the Rotational

speed is 3000rpm. D;;;;,4kffiM;si.r, po*rr aevq$$ea for the steam flow of
ostg/' and the isentropic "Xffir,:t:.']*. emciffio'2,. (08 Marks)

qtrModule-4 . d*
7 a. Classiff Hydraulic turbirud$vffh examples' ffi (04 Marks)a. classrty Hydraullc turDuqwrtn examples' *,r-;M (r

b. With a neat sketch, e4pffiffielton Wheel Turbingqffi* (05 Marks)

c. A Pelton Wheel is toWdesigned for the follo\,ru specifications. Shaft powff : 735kW,

heacl = 200rn, spsq#fl= 600rpnL overall eff,cieflcy = 0.75, the jet diameter not to exceed

1/10ft of the \4{tffiPfldiameter, C, : 0.958,q}ifrwd ratio : 0.5. Determine: i) Wheel diameter

ii) Number gf JpdWequired iii) DiameffiFJet. (07 Marks)
.r \" td

8 a. A Kr#h;ine has an outer-&r.YTr 8m and irgfudiameter as 3m and deve-loping

3-01flm&n uitoro* under a h&.ryff l2m. The discna$ffihrough the runner is 300m3/sec if
A Kadaffiurbine has an outer-@ter of 8m and ifffudiameter as 3m and developing

i^gifrrybffin 
"itorp* "rd; " 

hffi l2m. The dischgffiough the runner is 300m3/s;c if
Hydraulic Efficiency is 95Yp. $etermine Inleil"*m"Outlel blaffingles, Mechanical

Efficiency, Overall Efficidrqy. ery" (08 Marks)Efficiency, Overall Efficidrgr. ru.W " n^,$* (08 Marks)

b. A Francis Turbine trasffiOiameter of lm 6k& entrance and Offiit the exit. The guide

vane angle is 15o. fheffiir at exit leavesffife.ne without apy Thngential component. Thevane angle is 15o. TheWfter at exit leavesffifh.ne without apy @.ngential component. The

vane angle at the^entffince is 90". The tffi#S30m and theryttial component of the flow is
constant. Whmlld be the speed offigvfieel in rpm an@he angle at exit? (08 Marks)

ffieh\ * *Mr %ffilodule-S .*.-

it by cavitation ,rgqt lf;rguf p"rnptp,W are the causes of cavitation?

{on

***{.*
2 of2

9 a. What is ry#t by cavitation Weet ltgrt p"-ps&W are the causes of cavitation?
ryffiffi y.q%P fuffi" (0t

b. rne ##Oiameter of tnffiffler of a centritugffiump is 40cm and width of the i
at outHf is 5cm. The mffi Running at S@Qq;m and working against a total head ,

inflfutrifugal pumpsfiffi are the causes ot'cavltatron'/
q%P fuffi" (08 Marks)

tffiter of a centrifugaP$ump is 40cm and width of the impellerfl1er of a centrifugaffiump is 40cm and width of the impeller
Running at S@Qrflm and working against a total head of 15m.at oytlEt is 5cm. The pt4fui3 Running at 80Qq

{hJvane angle at out€;ffi49" and Manp,tffi
ffiw at outlet iiffi#locity of water ftffihig
d[h{vane angle at out€g ffi+0" and Manffi efficiency is 75o/o. Deterrnine: i) Velocity of .

ffi* at outlet iffioiity of water ffig the vane iii) Angle made by the absolute :

tr^ wu w 4r vurrwr u*&JwrvvrrJ vr YY slvr

Wvelocity at outbffi)bischarge. , d (08 Marks)
vrw

,***@* @&ffi oR"W *ffion
10 a. Define thfudwfuig terms of ce%?inrgal compressor:

i) Overall pfessure ratio a {i) Pressure co-efficient iii) Slip factor iv) Power factor'
ffifu (o8Marks)

b. An Axial flow comprffivwith 50%. Reaction is having a flow coefficient with 0.54. Air
enters the compressor^aidagnation condition of I bar and 30oC. The total-to-total efficiency
across the rotor iq0.t8 pressure coefficient is 0.45 and the workdone factor is 0.88. The

Total-to-totalp@e ratio across the rotor is 1.26. Mass flow rate is l5kg/sec. Calculate:

i) Mean rotorffi'e speed ii) Rotor angles at inlet and exit iii) Power Input to the system
(08 Marks)

d{sefiffifu

W}


