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

USN 1SMR54
Fifth Semester B.E. Degree Exammatlon, J an./Feb. 2021
Turbo Machines
%4
Time: 3 hrs. f“gw «Max. Marks: 80
s IS W@%@»

Note: 1. Answer any FIVE full questions, @Igoo‘i‘mg ONE full questwnJ jgm each module.
2. Missing data may be assumed suitably. '

Module—

erive an expression for Spec1ﬁc speed of a turbine.
(08 Marks)

b. A Francis turbine mode% is built to a scale of 145, The data for model is P = 4kW,
N = 3500 rpm, H = 2m and*for prototype, H = 6m. Assume that the overall efficiency of the
model as 70%, calcul%te 1) Speed of the prototypw ii) Power of the prototype. Use Moody’s

1 a. Define specific speed of a turb %‘%

equation. 4% ' Y (08 Marks)
i «“ ﬁ%%N
OR
2 a. Explam stat gnd stagnation state for a ﬂuld (06 Marks)

*’f)ump rotates at 100 o, having inlet diameter 100mm and outlet dxameter

flow rate ii) the static and stagnatlon pressure «ms‘ 111) The power
transferred to the fluid 1v)sthe input power to ;h@%lmpeller -~ “w;%; (10 Marks)
) Moduie—Z“«@ «
3 a. With a neat sketch demve an expression for.Eulers turbine equauon (08 Marks)
b. Following data refers to a 50% reactions turbine, blade speed. 250m/s, o = 18°, the velocity

of flow is conﬁga,gt -and is equal to blh%%speed deterrmne 1)‘w’61ade angles ii) energy transfer

iii) utlhzatlon factor. %ﬁ% (08 Marks)

- Y OR

4 a Dravﬁé&elocﬁy trlangular s he"’followmg types. of vanes of centr1fuga1 pumps i) Backward
Vane 11) Radial Vane ~Forward Vane. “._ (06 Marks)
b. “Show that the: degree g@f ;eactlon for aya“lﬁs@ow compressor is constant velocity of flow is

""""" @“ V, | fan ;32 +tan B, ‘

' glven by R = —2fu—H where V. — Velocity of flow,
2 ‘%tan B, tan B,
u — blade speed u=w =4, Vs = vfz =v, (10 Marks)
3: i ’5
Module-3

5 a. Prove that for maximum bladmg efficiency for a single stage impulse steam turbine is given
by (Mb)max = Cos’ay. (06 Marks)

b. The specific enthalpy drop in the nozzles of a simple impulse turbine is 495 kJ/kg. The
moving blades aﬁesymmetncal and the blade velocity coefficient is 0.9. Steam leaves the
blades in an, mx1a1 direction. The diagram efﬁ01ency is 0.82. Determine each of the
following: 1) Tﬁe blade velocity  ii) The change in whirl velocity iii) The nozzle angle
iv) The blade angle. : (10 Marks)

10f2
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winlet i) work done per*%econd by the ifpeller on water iii) manometric efficiency.
N L s i

15SMR54

OR .
Define degree of reaction. Show that for reaction turbine deﬁ%’eé of reaction (R) is given by
R= %/i(Cot B, —Cotp, ). S @%‘% (08 Marks)
In a Parson’s turbine running at 1500rpm, the available enthalpy drop for an expansion is
63kJ/kg. If the mean diameter of the rotor is.100em, find the number of moving rows
required. Assume that efficiency of a stage is/0. blade outlet angle 20°and speed ratio 0.7.

- (08 Marks)
M@Bg!é-4 ™’
- 1+ KCosB,

Prove that the hydraulic efﬁciencw%;}éﬁgplton wheel is given bx —_5_— where ‘K is the

iy,

‘O | A
bucket velocity coefficient and Ba,is the runner tip angle. N (08 Marks)
A dam power house is propesed to be built for which amF*?ancis turbine is required to be
designed. The design head:js‘%ffém, and the design flow rate is 8m’/s. The speed is to be
250rpm. An overall efﬁéigﬁcy 0.9, hydraulic efficiency of 0.95, a speed ratio of 0.76 and

flow ratio of 0.35 may, be assumed. Obtain all the'saliént dimensions, blade angles and guide
vane angles. The inner diameter is half the outer diameter and the discharge does not have

-
2 i

any whirl compﬁgi 1it: Neglect vane thickness. (08 Marks)
A oR’
With a ngf?@&@&tch, explain the principle and working of Kaplan turbine. (08 Marks)

A Kapi?f%turbine develops 1500kW-under a head of 6m., The turbine is set 2.5m above the
tail racg level. A vacuum gaugg:é;&%m‘“ge\rted at the turbine G”jl‘itf%f records a section head of 3.2m.
If the efficiency is 85%, what \Wilf be the efﬁcienc;@%ﬁ%ﬁhe draft tube having inlet diameter

of 3m. ) — (08 Marks)
G Module-5.

Define the following gyiﬂi respect to centrl g@} pump :

i)  Manometrichead L

ii) Manometficefficiency R, ® ’

iiiy Hydraufic'éfficiency Y

1 3 . %f%&

iv)  Cavitation. N (08 Marks)

. R . i . i i@ . . ) .
A centrifugal pump having outerdiameter equal to two times the inner diameter and running

at 1000rpm. Works against éi%%otai head of 40m. The velocity of flow through the impeller is

o

constant and equal to 251%/3% The vanes are set back at an angle of 40° at outlet. If the outer

"

diameter of the impeller 1s. 50cm and width-at.outlet is 5cm, determine i) the vane angle at

|
&

& = "M'Ww |7 . (08 Marks)
“‘WK %@z}w‘i& W jl{:‘%‘ J{ﬁl
Y - sty OR
With a ne};a“téke ch and working'principle, explain centrifugal compressor. (08 Marks)
Explain the phienomenon of s%gi?fg in centrifugal compressor. (04 Marks)
Define the following terms of centrifugal compressor i) over all pressure ratio ii) slip
factor. - . (04 Marks)
% % %k k %
R
%{f’.“‘ﬁ% v
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