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Fifth Semester B.E. Degree Examirffiffi, Feb./Mar.2022

Turbo Machines
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Time: 3 hrs. 

^ 
Max. Marks: 100

fr'a'q'= '+.;*;
Note: Answer any FIVE full questionr, ,fiFq$rrrg ONE full questionffpap each modwle.
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Differentiate between turbo mac.hinp.end positive displaceprf€iifmachine under the following
aspects (i) Action (i, Opgrattiofl (iii) Mechanical flietures (iv) Efficiency of energy
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conversion (v) Volumetrid ffiCiency .,:r. (10 Marks)----'----- - \'/ - -tr,ff- - /
b. A lo scale turbine modeltis*teBied under a head of.Ii0-.meters. The prototype is required to

'^^^.work under a head o[,3$, rp€ters and to run at +ZS.$ffl"Estimate the-speedof the model if it
" - ,. 1,

develops 125 kW um,,+tSi,s i.1 m3lsec of watefl:,5i. this speed. Also calculate the power
output, discharS,,.9,!,.f totype and suggest the t$e of turbine. (10 Marks)

rt'YY " -
':r;.: ';:,

OR
2 a. Explain s*4f*t?nd stagnation state for a**flu,i&

(D Polytropic esciency
(iii) The power developed

,{

"t

(04 Marks)

(10 Marks)
3 a. Define degree,dleaction and uti

and utilization factor.
In an axful flow mac

and dffi The steam

Sfu,** ,*'*{fl* *,K4 a. A radial optwalfl flow turbo mdshiit't has no inlet whirl. The blade speed at the exit is twice
that at inl&*Raaial velocity is Utnstant throughout. Taking the inlet blade angle as 45".

,._",s* o*
m&shfuft has nr

,. ofu&mn is given by R =2+c:t9', where B, is the blade angle at
+

exit with respect to tan$en'tial direction. (10 Marks)

b. An inward flow Jurb{ae has water inlet angle of 20', the water leaves radially, speed of
wheel = 350 ryq*Welocity of flow is 4 m/sec. The inner and outer diameter of the turbine
are 30 cm and,,ffim respectively. Width of the wheel at inlet is 12 cm. Find the blade angle

of power develOped. Also what will be the value of R. (10 Marks)
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il, the dischar8ffie angles we 20" each for both stator

exit of the r,"."d'bflar is 140 m/sec. The ratio * = 0.7 at
U
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a. Defur-ffie:'following with,feil#dt to centritugaffimp, (i) Static head (i1) Cavitation

(iii) ' ing (iv) Muftt$tage centrifugal pumps. (08 Marks)

b. Derlve an expression fpffiftimum starting.-glped for a centrifugal pump. (06 Marks)

,.;fffie[er is 600 ry-fr*{tre outer and infrEi]iliarneter of impeller are 500 mm and 250 mm
w.lireqpect"ively and the Vines are benl ba€k at 35' to the wheel tangent at exit. If the area of

flow remains 0,p7 *' fro* inlet toloutlet, furd
(i) ManoffiWbfficiency d '(ii) Vane angle at inlet (06 Marks)

-,, ,"" * oR
a. Explain the following ,;ih,th respect centrifugal compressor: (l) Pressure coefficient

(ir) Slip factor ,:".;...... i) Power factor (iv) Surging (08 Marks)

b. A centrifugal compres5di''runs at a speed of 15000 rpm and delivers ar at 30 kg/sec. Exit

radius is 0.35 nlreiative velocity and vane angles at exit are 100 m/s and 75". Assuming

axial inlet, inletgieignation temperature and pressure as 300 K and I bar. Calculate (i) The

torque (i0 Tlre power required to drive the eompressor. (iii) The ideal head developed

(iv) The work done (v) The exit total pressure. Take Co , = 1.005 kJ/kg. (12 Marks)

,krf*rF*
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Module:3

What is compounding? Explain (i) Velocity compounding qp{,*.(ir) Pressure compouncling

with neat sketches. ,ffi+"'" (10 Marks)

A single stage impulse turbine has a diameter of 1.5 m"gn{.:running 1t 3000 rpm. The nozzle

angle-is 20". Speed ratio is 0.45. The ratio of relativg-vel$city at outlet to that at inlet is 0.9.

Th-e outlet angie of the blade is 3' less than inlet angi$ Sttam flow rate is 6 kg/sec. Draw the

velocity diagiam and find the following : (i) , Velocity of whirl (iD Axial thrust
(10 Marks)(iii) Blade angles (iv) Power develope{i ",-"

OR
Derive condition for maximum emcien6.h; ieaction steam turbine and hence prove that

2cos2 u, - 4,
Irr - -------- 

(10 Marks)
--Dmax 

l + COSr Cf ,

InaParson'sturbinetheaxial-ve.l{cityofflowofsteamis;'frfftunesthemeanbladespeed'
The outlet angle of blade is-2.h*lie diameter of the bla g it 1-.1m and the rotational

speed is 3000 rpm. Deterffib.:,fr1et blade angles, powe{ developed for the steam flow of
OS kglsec and the isentrgnio4nthatpy drop, if the stp fficiency is 80%. (10 Marks)

"'; Module-4
With a mathem6ic.aflM'bxpression, define th,p. f611owrng : (i) Hydraulic efficiency

(ii) Mechanic$,s&iency (iii) Overall eSiericV (iv) Volumetric efficiency. (08 Marks)

- *.'\"*- n by ,1u,,,o* = ttry.lz, whereShow *rr.,-11? mum efficiency of P$i,tmlwheel is give:

"ffiacitvcoerTicientJ,ffiangreat:tr]" 
(l2Marks)

exphiriihe functioning of a Kffi6n turbine, with,heffiia sectional arrangement diagram.

The following dita is g"iv,,!dmmr a Francis turbififfi h:1d_= 79 nd$:d: 600 rpm, Shaft

power =370 kW, lo n$$,In =0.95, flo,w._fr#5 =0.25,breadth-rdtio is equalto 0.1, outer

diameter of runner iS eq.ilf to two times irq+p,r3iu*eter of thc.'[-rpner. The thickness of vanes

occupy 10% cir-qdgrferential area of the ffier. Velocity qtfl#* is constant and discharge is

radiai-at outlet.ffiermine tr) Cff,i!"ffiFlhde angle (ii)'-Rrrnner angle at inlet and outlet

(iii) Diameteiii*the runner at inle@.6uttet (iv) Widthlof the wheel at inlet. (12 Marks)
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