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Fourth Semester B.E. Degree Exa.uiiitittion, June/July 2023
Turbomachines

Time:3 hrs.
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Note: Answer any FIVEfull questionsl.'e:4gosinS ONE full questionfwm each module.
."r&

1a.Writeadescriptivenote",ffiffifturbomachines.Givespecificexamplesfor
each case. 4 'fu * (lo Marks)

b. The thrust (T) of a prope.tlp.q-:fs%ssumed to depend on the axial velocity of the fluid V, the

density p, and viscosfiffiffif fluid, the speed Ny"|1I,.RPM and the diameter D. Find the

relationship of 'T'by dfuensional analysis. " (10 Marks)

e- oR ""

2 a. Derive an exprcpsiEn for maximum utilization factor for axial flow type of impulse turbine
and 50Yo r$*gt"iqp turbine. Draw also the vdlodity triangles. (10 Marks)

b. At a stagli'8&ei impulse turbine thq,me$n blade dia is 0.75 m, its rotational speed being

3500 .,rpm.''lPhe absolute velocity ofrfliuid discharging from'a nozzle inclined at 20o to the
plane of.+he wheel is 275 m/s. If.tle'utilization factor is'0.9 and the relative velocity at the
rotor exit is 0.9 times that at the inlet find the inlet.and exit rotor angle. Also find the power
output from the stage for a mass'flow rate 2 kg/s anqi*id1 thrust on the Shaft. (10 Marks)

*-j'; Module-2 
'

3 a. Define the following *ffi" n"6 ofiiffiffi, L, *r" power ars<iiuing turbomachines:
(i) Total-to-total efficiency (ii) Static to static efficiency (10 Marks)

b. What do you mealflby infinitesimal stage efficiency? DeriVCiaii expression for polytropic
efficiency for a compression procegr,enE'tence express for the stage efficiency in terms of
polytropic efficiency. =::""',,,..'i' ,.-::, (10 Marks)

I
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4 a. Whatu,+$%Eheat factor in kihirflfl Show that,,the,,,,:redeat factor is greater than the unity in
multistage compressor. u $'ni .J|ll-. (10 Marks)

b..,,,3};fo-pressor develops a pressure of 1600 mm WG. If the air enters the compressor at

,,{;q02 bar, 303K and $,iv.6s at320 K, compute compressor and infinitesimal stage efficiency.
''rr;rrr",],,"! In another cffiMsor, air compres$es from 1.02bar,303 K to a final pressure of 2.5

bar with a corp-pressor efficiency of J5o/o. Determine the infinitesimal efficiency. Comment
on the results. (lo Marks)

= 
Mod,rl"-3

5 a. Draw the outlet velocity.,.triangles for the impeller of : (i) Froward curved vane type
(ii) Radial type and *,.-#) Back curved vane type. Derive an expression for H-Q
characteristics curve and ditcuss the effect of outlet blade angle on energy transfer.

":r '' 
(10 Marks)

b. A centrifugal co.qg4ipg.ssor rotor has inlet radius of 30 cm and exit radius of 60 cm. Entry is

radial with a .g--Mponent of m/s which is constant throughout. The compressor requires

700 KW ofpo*et'to handle 20kgof airper second. Find the blade angles at inlet and outlet
if the compretsorruns at 5100 rpm. Calculate the^width at inlet and outlet if the specific

volumesitat.inlet and outlet are reipectively, 0.85 m3/kg and 0.71m3lkg. What is the degree

of reatlhor-f (10 Marks)
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a. Explain the work done and efficiencies of axial flow gormpressor.

b. Draw a sketch of an axial flow compressor with inle$buide vanes and explain
principle of the compressor. i"::,q*,J'

&
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(10 Marks)
the working

(10 Marks)

(12 Marks)

$tu.Mo4.r*8,$. -,o',.-, 
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Explain the enthalpy and entropy diagra##aiial flow turbines' i7a.
b. Air enters in an axial flow turbine wlt&ajangential component of thpabsolute velocity equal

+^ AfiA */. i- +Lo .liranfinn nf rnfa+inn i:'Af thF rnfnt evif fhe ihtroentinl comnonent of theto 600 m/s in the direction of
absolute velocity is 100 m/s in
blade speed is 250 m/s. Ev
(i) The change in total en of air between the inlet a,fld outlet ofthe rotor.

'\qi[exit. _ ," _'' (10 Marks)

b. A Kaplan turbine working under ahead of 15 m de*v.q-Ifu& 7250 KW. Tli"eputer diameter of

(ii) The power in KW, ifff'mass flow rate is 10 kg6l'=}

(iii) The change in total"rcmRerature across the ro@i, . (08 Marks)

d"'a,. "' oR .1 d

8 a. Explain the ffp&,g.f-inward flow radial turbines with a neat sketch. (10 Marks)

b. Explain the thermdynamics of radial floW*,pqbines. (10 Marks)

Module-5
9 a. Define an expression for maximum effrciency of a pelton y#-*l interms of blade angle at the

exit. i (10 Marks)

A Kaplan turbrne workmg under a head ot l5 m de*v.e,lgpflU /Z)U l(W. l=4,,g,guter olamercr oI
the runner is 4m and hub=fliameter - 2m. Theffiflide blade angle at-tEi"txtreme edge of
runner is 30o. The hvdraiilib"-and the overall ef&Ebncy of the turbinp" a.. 90% and 85%runner is 30o. The hy$qgtic and the overall .ffi.i"o"y of the turbine ie gO% and 85%

respectively. Ifthe veloffiofwhirl is zero ag.iialHt, determine:- srespectively. If the velocity of whirl is zero at outlbt, determine: , ,'
(i) Runnervanepngle at inlet and outletfuiMexteme edge@e rulner
(ii) Speed of thafu,bine. 

*fu* 
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10 a. Define the fol"lowing terms as refepred to the centrifugq[pump:
(i) Suetidia.head 

- 
G) 

-static head ,*u (iii) Manometric efficiency
(iv) ffi.draulicefficiency .--;JWrVolumetricefficieniy (vi) Mechanicalefficiency
(vii) Oveiall efficiency (viii) Manometric.heat (08 Marks)
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the differe":'FJwcasing:Tffiketch' (r2 Marks)
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