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Max. Marks: 80

(05 Marks)

of a turbine. Show that the polytroprc

(08 Marks)

Fifth Semester B.E. Degree Examind,m$"ne/July 2023
Turbo MachinE$
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Time: 3 hrs.

Note: Answer any FIVE full questions,

a. List the difference between Positi

b. Define Specific Speed of a
c. A one fourth scale turbine

required to work under a

power output ot the prqmpe and suggest the typ/e ot1+,T- oR 
'H,lF

lr'- :i:: -^_

Define the tenp,*I@itesimal Stage effrciencies o.

efficiency duringthe expansion process is given by
. T; kd"T

efficiency dur

shown that a stage effrciency df 89.5% can be obtaine&-'The intake cond,itions are 288K and

I bar pressure. Find , e, aU efficiency ii)' ndt*topic efficiency iiD Preheat factor.
a. -*n,,]' (08 Marks)

Module-2
3 a. Derive an alterrlpftly,p form of Euler's- turbiri'e equation and;explaur the significance of each

energy compong4ts. .* '*" (08 Marks)

b. In an axial flo$kttrbine, the dischffiblade angles 2Q' efth for both the stator and the rotor.
I/

The ste_?ffitriieed at the exitof"fhg fixed blade isJ"40Ws. The ratio "t + =0.7 at the entry

b. A sixtedn (16) stage, axiat flo#=&lnpressor is to hav-e,a pressure ratio of 6.3 and tests have

and 0*? t the exit of tfrffir@iade. Find r) th9 inlel rotor blade angle ir) the power
deve,lopbd bythe blade'+i!ffir a mass flowt-4te'of 2.6kgls iii) Degree of reaction.

;i. r,
loB." t'

prove that maximum blade efficiency is given by'
qrd"*,Cos2 or. Assume Vrr = Vrz and Fz = Pr-

b. An Inward flow reactiog-ttlrbine has outer diameter and inner wheel as lm and 0.5m
respectively. The vanes are radial at inlet and discharge is radial at outlet and fluid enters

vanes at an angle of 10-o..'assuming the velocity of flow to be constant and equal to 3m/s.

Find i) Speed of the Sheel ii) Vane angle at outlet iiD Degree of reaction. (0s Marks)

.**,,','lt' Module-3
a. Draw the Inlet*ffiil exit velocity triangles for a Single Stage Impulse Steam turbine. Further

c h o asin g O N E fu ll q u e stio n fr o,fu :? c h m o du I e,

S4J4ltite-.l r*i'r;!'
risfldcement Machines and Turbo Machines.

I of2
(08 Marks)
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b. Steam issues from the nozzleof a Delaval turbine with a ".f*ii of 1000m/s . The nozzle

angle is 20" andthe mean blade speed is 400m/s. Inlet gnd orttlet angles are equal , Mass of
steam flowing through the turbine is 1000 kg/hr. Calcu!6lq

i) Blade Angles ii) Relative velocity of steam ealPffiS the blades iii) Axial thrust

ir) Power Developed v) Blade efficiency.#..db e friction factor: 0.8. (08 Marks)

* ;;,. i,

6 a. What is the necessity of Compo"ro3} S;)rn Turbines? Discuss any one methods

compounding with neai sketcher. SUow,.:vei6'bity and pressure variaffia.tot, ,n.,rJl.,l,lliur,

b. The following data refers to a 5O7d'?egree of reaction axial flowrturbo machine. Inlet fluid
velocity = 230 m/s , Inlet rotei,f-,a#gie : 60o . Outlet rotoa,,angle = 250. Find utilization
factor, Axial thrust and Power,'bqlpirt per unit mass flow.,,.;, , ' (08 Marks)

7 a. with a mathematical ex$? o;, d.ff.-rn. zuto*-l,I,€:+ o.iated with Pelton wheel :

i) Hydraulic efficieffiy'i'"' ii) Mechanicat effri$iicy iir) Overall efficiency
iv) Volumetric efficiefty. (08 Marks)

!:,r''' Module-4

ly ) v vrullrvllrv

b. The following dpta are given for Francis h*[irie Net head = 70m , Speed: 600 rpm ,The followrng,{'pt-6*e given for Francis h*Qine Net head = 70m , Speed: 600 rpm ,

Power at the stiaF 367.5 kW , overall eflicTency :85oh , Hydraulic efficiency:95oh ,

),,*",,q:i2t , Width ratio = 0.t 
=lpnter 

diameter to inner diameter ratio : 2.0. The
rdf.,yhnes occupy l0% of- cileumferential area of the runner velocity of flow is

Flow ratio.='0125 ,

expressiori: ii) Cavitations in pumps
rv) rffis in series.

thickness-rdf,1,yhnes occupy l0% of cileumferential area of the runner velocity of flow is
constarii Jnlet and outlet and dis,g44ge is radial at outle$*Determine
i) Guide Blade Angle ii)," r Blade Angles ,'Yiii; Diameters of the runner at

inlet and outlet iv) Width ofwheel at inlet. -i . (08 Marks)
**,,1

,....,,1 oR ,*ffi =' 
;;;'.

8 a. Draw a neat sketch .0f:=i.'Francis turbing*and':?xplain working piinciple with velocity
triangles. , t* (08 Marks)

b. The penstock supplies water from a res biplo the Pelton-rf,,Ssdl with a gross head of 500m.

One third of groas, ad is lost in frictjod ffi ttrg penstock.ffiherale_of flow of water through
the nozzle fitted=,at the end of pergstoCk is 2mils. The angle of deflection of the jet is 165".

Determine the iibwer given by th&iirter to the runn-er dnd also hydraulic efficiency of the

Pelton w-heel. Take speed ratiffS and Cv: 1.0' ,. (08 Marks)
1

9

j.' -"iii) Need for primlqg+ w) PtitrpS ln senes. (08 Marks)
'b-t-:e 

centrifugal p"-p"*itt 1.2m dialpetot runs at 200 rpm and pumps 1.88m3/s. The average

lift being 6rr1r*th-t'Airgle which the=#ne makes at exit with the tangent to the impeller is 26"

and the radjdliv,plocity of flow ffi#m/s. Find manometric efficiency and the least pump to
start pury:,o.fithe inner diametg being 0.6m. (08 Marks)

10 a.

b.
c.

.:....

,,;lW' OR
With neat sketch, expliii*.,S1ip ; Slip coefficient.
Explain the Phenomegorof Surging.
A centrifugal cornpreSsor delivers 18.2 kgls of air with a total pressure ratio of 4
1500 rpm. ,r,"1'"+6t=1 temperature is l5'C slip coefficient is 0.9. Power Input
Efficiency is 0fi.Calculate overall diameter of impeller.

,la
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(05 Marks)
(03 Marks)

: 1 speed is
factor 1.04,

(08 Marks)


