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

15MES3

h Semester B.E. Degree Examm“atlon Jan./Feb. 2023
Turbo Maqh«ljgne

Nfax Marks: 80

Answer any FIVE full questions, ckoosmg ONE full question fram ‘each module.

2. Use of steam tables and Mollier ghart is permitted. -

Define a Turbo machine. Exp“lamw?ﬁe functions of different parts of'a Turbo machine.
(06 Marks)

Indentify the following as power generating on power absnrbmg Turbo machine :

““w - “1i) Steam Turbine 11Mr blower. (03 Marks)
Test on a turbine runner 1.25m in diameter of 30m head gave the following results :
Power developegL-”’?‘&ékW Speed = 180rpmmedischarge =2.7m%/s. Find the diameter, speed
and discharge of a runner to operate at 45m head and give 1472kW at the same efficiency.

What is thfu:{;Speg”Iﬁc speed of both the turbines? (07 Marks)
With h-:&m_gilagram show that reheat factor in multi stage tuf’@me is greater than unity.

T (08 Marks)
A 16-stage axial flow compressor is to have a presmratlo of 6.3 and tests have shown that
a stage cfficiency of 89.5% can be obtained. The intake conditions are~288K and | bar.
Find : 1) Overall efﬁc1ency 1) Polytropic efﬁmency iii) Preheat factor (08 Marks)

An inward flow raﬂétal hydraulic turbine has-2 a degree of reactlon R and utilization factor E.
The radial Veic&lty is constant througho‘tiﬁ» There is no velocity of whirl at outlet. Show that

(08 Marks)

respec’twely The vanes are_ rafﬁal at inlet and the discharge is radial at outlet The water
enters the vanes at an angle of 10°. Assume t]g%velocﬁy of flow to be constant and equal to
3mfs Find the following : i) Speed of the runner i) Vane at outlet. (08 Marks)

: - OR
Draw the vekac:lty tnangles for an axial flow compressor and show that for an axial flow

compressor- . havmg no axial thrust the degree of reaction is given by

_Va tan Bl +tanf3,
" 2u| tan B,-tanP, | :
angles with respect to tangen‘hal direction. (08 Marks)
Air flows into a stage of an axial flow compressor at 33°C and 1 bar pressure. The axial
speed of air flow t};u‘ough the stage is 110m/s. The compressor is one of 50% reaction with
symmetric inlet. and outlet velocity triangles, the inlet blade angle being 30° and outlet angle
50° with respect to tangential direction. Compute the absolute veloceity at the rotor inlet, the

mean blade tip speed and the temperature rise of the air is passing through the stage.
(08 Marks)

4’161% V, = Axial velocity, By and B2 = Inlet and outlet blade
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Module-3
Derive the condition for max1mum blade efficiency of a"%‘*mgle stage impulse steam turbine.
Further, show that (Mp)max = cos’oy for symmetrloal blades with no friction in the blade

channels where o = Nozzle angle. - (08 Marks)
A smgle stage impulse turbine rotor has a d1ameter of 1.2m running at 3000rpm. The nozzle
angle is 18° Blade speed ratio is 0.42. The%atio of relative velocity at-outlet to relative
velocity at inlet 1s 0.9. The outlet anglom ﬁ-the blade is 3° less than the inlet angle. Steam

1) Blade angles
ii) Tower developed

ii1) Blade efficiency. e (08 Marks)
OR =

What do you mean by oompoundmg of steam turbxﬁé? Explain with the help of a schematic

diagram, a two row pres@ui‘e compounded impulse turbine stage. (06 Marks)

Dry saturated steam-at 10bar is supplied to a single rotor axial flow impulse turbine, the
condenser pressur'e bemg 0.5 bar. The nozzie efficiency is 94% and the nozzle angle at rotor

1) Powemltput for a mass flow rate-of TKg/s ii) Rotor ofﬁcwncy iii) Stage efﬁmency

" S mN g (10 Marks)
b Mo dule-4
Show that for a Pelton wheel, the maximum hydrau”hc efﬁmenoy 18 gman by
1 +Kcos N L
Where K = blade veloeity coofﬁcxent B2= Blade angle at exit.. : Cmﬁ(&mﬁ

A three jet Pelton wheel is required to- generatc 10, 000 ]§W under amlﬁéd.@ 0
The blade ang]e at outlet is 15° and t
If the overall efficiency is 80%, C

i) Dlanieter of each jet ;

11%Tangent1al force exgﬁ ’ Sy a ] -k (08 Marks)

. Mention the ﬁmomons of a Drafi tube an a reactlon hydraulic turbine using Bernoulli’s
equation, show fﬁ"mtm the pressure - ahcad at the inlet of the draft tube is less than the
atmospheric pnassure o (06 Marks)
Following-data tefers to an inward radial flow Francis turbine : Output = 15000kW,

Speed = 300rpm, Net Head = 120m, Inner diameter of the runner = 0.6 x outer diameter of
the runner, axial length of the blade at inlet = 0.1 x corresponding diameter,

flow ratio = 0.15, hydraulic efficiency = 80%, overall efficiency = 85%, area blocked by the
blade thickness = 5% of area of flow at inlet. Assume radial discharge at outlet and velocity
of flow is constant throughout. Calculate :

1) Dlameter of the runner at inlet and outlet

iii) Moving ¥ vane angle at inlet and outlet. (10 Marks)
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Module-5 5
9 a. Write a note on cavitations in centrifugal pumps. o U (04 Marks)
b. Derive an expression for the static pressure nse In"' he 1mpeller of a centrifugal pump with

velocity triangles.

(06 Marks)

c. A centrifugal pump is runmng at 1500rpm,_ The efutlet angle of the 1mpeller is 45° and the
Veloc1ty of flow at the outlet is 2.5m/s. The %cﬁarge through the pump'is 0. 2m’/s when the
pump is working against a head of 20m If fhe manometric efficiency is 80%, draw the outlet

velocity triangle and calculate : =
1) The diameter of the impeller aj;m 1e eutIet
ii) Width of the impeller at outlet. -

<7°  OR

10 a. Explam the following thh appropnate sketches : -
1) surging i) chockm:g i11) pre-rotation. e
b. An axial flow compressor has the following data :-
Entry conditions = 1 bar and 20°C, Degree oﬁmactlon =50%
Mean blade ring diameter = 36cm A
rotational speed = 18000 rpm

blade hm@t atentry = 6cm

1) Blade angle at rotor inlet
i1) Power required to drlv&»ihe COMPIESSOT.
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(06 Marks)

(09 Marks)

(07 Marks)



