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Fifth Semester B.E. Degree Examinationo Jan./Feb .2021
Turbo Machines

Time:3 hrs. Max. Marks: 100

Note: Answer any FIYE full questions, choosing OllE full question from euch module.

Module- l
Draw and explain the part of a general Turbo machine. (06 Marks)
Distinguish between Turbo machines with positive displacement machines. (06 Marks)
A furbine model of l:10 develops 2kW under a head of 6m at 500rpni. Find the power
developed by the prototlpe under ahedd of 40m. Also tind the speed of tlie prototype and its
specific speed. Assume the fur'bine efliciencies to reniain same. (08 Marks)

OR
a. Define the static and stagnation statc of fluicl. (04 Marks)
b. Define the following ivith the help of h-s diagram for porver absorbing and power generating

machine:
i) Total ta total etticiency
ii) Total to static efTiciency
iii) Static to total efficiency
iv) Static to static efficiency

c. Show that the polytropic efficiency duling expansion plooess is giver-r by

ln(!i!)iln=.r-r
' '{n(P,/P:)
v

3a.DefineUti1iZati0nfactoranddegreeff,,*"o*.Alsoe1er.ivetlrerelationL,rctweenutilization
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factor and degree of reaction.

b. Show that fbr maximutn utilization of axial flow turbirie witir reaction : ]
4

(08 Marks)

(08 Marks)

(10 Marks)

The speed

ration given by Yr,:Z/ Crta,. Where U : Blade speed, V1 = Inlet absolutc vclocity

crr : Inlet Nozzle angle. (10 Marks)

OR
4 a. With necessary velocity triangles and assumption derive the expression firr cffcct of bladc

discharye angle on energy transfbr and degree of reaction fbr radial flow' machincs-
(10 N{arks)

b. At a stage in a 50% Reaction axial flow machine running at ,1000rprn, thc bladc rncan
diameter is 685mm. If the maximum utilization lor the stage is 0.915. Calcr-rlate the absolute
velocity at inlet and outlet and draw velocity trianeles. Also find power oirtpnt for f'low rate
of l5 Kgls. (10 Marks)

Module-3
5 a. What is compounding of steam turbirie? Explain method of compounding ln-rpulse hrrbine.

(10 N{arks)
b. The velocity of steam outflow fi'om a Nozzle in a De-Laval turbine is l200rn/s, nozzle angle

is 22". The rotor blades are equiangular and rotational blade speed is 400m/s. Calculate:
i) Blade angles ii) Tangential force iii) Power product if vrl : vr1 j1') bladir-rg efficiency.
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OR
Dcrive the rnaximurn blade efhciency equation fbr velocity compounded impulse steam

Turbine (Curtis turbine) (10 Marks)
ln a Curlis steam turbine stage there are 2 row of moving blades with equiangular rotors.
The steam enters I s rotor with 29' each while second rotor with 32o each. The absolute
velocityofsteamenterthefimtrotorat530mis.Thefrictionfactoris0.gin 1orotor,0.91 in
stator and 0.93 in 2"d rotor. lf final cliseharse is axial.
Find i) Mean blade speed ii) Power ifrn,: 3.2 kg/s. (10 Marks)

Module-4
Derive an expression fbr work done by pelton wheel w'ith necessary velocity triangles.

(08 Marks)
A Pelton wheel is to be designed fbr the following specifications :

Slraft porver : ll772kW, Head : 380m, Speed : 750nnp, Overall efficiency : 860/o,

jet diameter not to exceed l/6 of wheel?iameter, Determine :

i) Wheel diameter ii) jet diameter iii)Number ofjets requircd, Take Cu - 0.98, 0: 0.46.
(06 Marks)

A Kaplan turbine deveiops 24647.6kW power at an average head of 39rn. Assuming a speed

ratio of 2, flow ratio 0.6. diameter of boss equal to 0.35 times diameter of runner and an

overallefficiency of 9A'/r, calculate the diameter, speed and specific speed ofturbine.
(06 Marks)

OR
Explain tlie working of Francis turbine with help of sectional arangement diagram. Also
draw'the velocity triangles of Franr:is turbine. (12 Marks)
Explain the function of draft tubes. (02 Marks)
With neat sketches, explain the applications of draft tubes. (06 Marks)
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The impeller of a centrifugal pump has outer diameter l .2m is used to litt water at a rate of
l800kg/s. Tl're blade is making an angle of 150" with the direction of motion at outlet and

speed is being 2000rpm. lf the radial velocity flow is 2,5m/s. Find impeller power. (06 Marks)

Module-5
Derive an expression fbr the rninirnum speed of staring a centrifugal purnp.
Derive the expression for pressure rise in the centrifugal pump.

OR
Explain thc working principle of centrifugal compressor with neat sketclt

(06 Marks)
(08 Marks)

(10 Marks)
A centrifugal compressor compresses 30kg of air" per second at a rotational speed of
l5000rpm. The air enter the compressor axially and tlie conditions at exit sections are :

radius:0.3m. relative velocity of air at the tip is l00m/s at an exit angle of 80'. Find the
torque and power requireel to drive the compressor and also the ideal head developed.
Take Por : I bar and Tor : 300K. (10 Marks)
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