50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs. Max. Marks: 100

5

Define Turbomachine. With neat sketch explam the parts of ;Furbomachme (04 Marks)
Define specific speed of pump DCI‘,IVC an expression for same in terms of discharge
speed and head. n (06 Marks)
c. A Fransis turbine model is b scale 1:5 the data for tpe odel is P = 4kW, N = 3500rpm
H = 2m and prototype H =+6m. Assume that the o‘verail efficiency of the model as 70%.

Calculate: i) Speed of the | %;ptotype ii) Power of t Hewrototype Use Moody’s equation.
@ (10 Marks)
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(10 Marks)

b. Ina three stage turbine the pressure ratio of each stage is 2 and stage efficiency is 0.75.

(10 Marks)

: \’Iodule-% i
a. Derive alternate form Sf' E%ler s turbine equ %on and explam the significance of each energy
component. \ & : . ﬂfwfv (10 Marks)
b. Ata50% reactl tage axial flow turbi the mean blade@g néter is 0.6mts. The maximum

utilization faqtgm is 0.85 and steam g
absolute Velocmes and power deve@j&b& if the speed is 2500rpm (10 Marks)
4 OR 5/
a. Inat machine prove that ‘maximum utilizg*’foﬂ factor is given by

S Vil h“re. 4) = speed ratlo n, R degree of reaction, oy = nozzle angle.
;y © 1+ 2¢R Cosa, ¢ :
Val

’a B d

] (10 Marks)
. 'raw the veloe;ty tgaangles at inlet gnd’“outlet of an axial flow compressor from the
following data. Degx”ee of reaction Q 5 inlet blade angle 45°. Axial velocity of flow which is
constant thrcf@l hout 120m/sec,?» ee;:l of rotation 6500rpm, radius of rotation 20cm, blade
speed of ;nlef is equal to bladé” speed at outlet. Calculate angles at inlet and outlet. Also

calculate pod}@er needed to handle 1.5kg/s of air. (10 Marks)
%@% Module-3

a. Why compounding of § 1 turbine necessary? Describe the velocity compounding of steam

turbine with neat sketch. e (08 Marks)

b. Show that for %&tyvo row Curtis steam turbine stage in the absence of friction for axial

discharge at exi&@upder maximum utilization condition U/V, = €O5%  where U = blade

speed V= absolute velocity at inlet o; = nozzle angle at inlet. (12 Marks)

T of2
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OR
Define degree of reaction for reaction turbine and derive an expressmn n for the some for 50%
reaction turbine. %4 (10 Marks)
In a Parson’s turbine, the axial velocity of flow of steam«s'0.5 times the mean blade speed.
The outlet angle of the blade is 20° diameter of the | bid ing is 1.3m and rotational speed
3000rpm. Determine inlet blade angles, power deVeIoped for steam flow of 65kg/sec and
isentropic enthalpy drop, if the stage efficiency is’ %. (10 Marks)

A double overhung Pelton wheel hit is to produce 30(5‘ ) KW of a generator under an
effective head 300m at the bésé% the nozzle. Find the s1ze of the jet. Mean diameter of the
runner speed and spec1ﬁi‘ speed of each Pelton turbine. ‘Assume generator n = 93% Pelton
wheel n = 0.85 speed d 0.46 jet velocity co- co@fﬁment = 0.97 and jet ratio = 12.

(12 Marks)
V
o OR",
Draw a neat sk ch of Francis turbine. /”Explam the function of draft tube. Also draw the
typical velpcrty ‘triangles of Fransis turbine,/ (08 Marks)

A Kapl ‘turbine working under head of 20m develops 11772kW of shaft power. The outer
dlamete of the runner is 3. 5m and\ hub dlameter 81 75m The gulde blade angle of the

88% and 84% respectively. If the velocity of whi ero at outletsdetermine: i) Runner
vane angle at the inlet aanoutﬁet at the extreme e i

&
>

Show that the p@{essure rise in the impeller) of a centrlfugaf ump when the frictional and

i

the impeller are negléi?&ed is given by Ap 2

£

Vf, and .Vfj are velocity of ﬂow at'inlet and outlﬂ *th; the impeller U, = tangential speed of

1mpeller‘ﬁt exit, B, = exit blqd@ﬁngle W (10 Marks)
A ceritflf’ugal pump is rur@»ﬁmg 4t 1000 rpm. The.outlet vane angle of the 1mpeller is 45° and
the yelomty of flow of, t~outlet L 5m/se% The discharge through the pump 1s 0.2m’/sec.

he outlet velocity! daagram and calcul: i) The diameter of the impeller at the outlet

/i) width of 1mpell@r é‘fr the outlet é : (10 Marks)

With refefence to centrifugal a1r compressor explain the following:

i) PreWhirl * ii) Surging~ iii) Slip factor iv) Choking. (10 Marks)
A centrifugal compress¢ uns at a speed of 15000rpm and delivers air at 30kg/sec, exit
radius is 0.35m, relativé Velocity and vane angles at exit are 100m/s and 75° respectively.
Assuming axial 1n1et(¢tand inlet stagnation temperature and pressure as 300K and 1 bar

respectively, ¢ IE}ulate i) Torque ii) The power required to drive compressor

iii) The ideal developed iv) The workdone v) The exit total pressure

(CpP)air = 1005k /ﬁgK (10 Marks)
b ! * sk 3k 3k %k
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