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Fifth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026

Turbo Machines

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1
Define Turbo machine and with the help of a neat sketch explain the parts. (06 Marks)
Differentiate between Turbo machines and positive displacement machines. (06 Marks)

A test on turbine runner of 1.25:m diameter at 30 m head gave the following results:

Power developed = 736 kW, runner speed = 180 rpm, fluid discharge = 2.7 m® /s. Compute
the diameter, speed and discharge to develop 1472 kw under 45 m head at the same
efficiency. (08 Marks)

OR
Show that the energy transfer in Turbo machines is equal to total enthalpy change.
(06 Marks)
Explain the following with the help of ‘h — s plot of turbines :
1) Total — to — Total efficiency
i) Total — to — static efficiency. (06 Marks)

In a three stage steam Turbine, the pressure ratio-of each stage is 2 and stge efficiency is
75%. Calculate :

1) Polytropic efficiency

i) Overall efficiency

iii) Reheat factor (08 Marks)

Module-2

Express the Euler’s Turbo machine equation in terms of various velocity components with
the help of general velocity triangles. (06 Marks)
Explain degree of reaction and utilization factor and derive relationship between them.

(06 Marks)
In'a 50% reaction steam turbine, blade velocity, steam velocity at nozzle exit and nozzle
angle are 98.5 m/s, 155 m/s and 18° respectively. The steam flow rate is 10 kg/s. Compute ;
1) Blade angle at inlet
i1) Power developed

iii) Utilization factor. (08 Marks)
OR
Show that the theoretical head ~discharge relationship in a radial flow turbo machine is
H=U; U, + Cotp, Q (06 Marks)
AZ
cotf3,+2 : : . .

Show that R =.——=—— for a radial outward flow turbo machine with following
assumptions:

1) Uy =2U; i) B; =45°  iii) Radial velocity is constant. (06 Marks)
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The inlet and outlet diameters of centrifugal pump impeller are 20 cm and 40cm
respectively. The pump shaft speed is 1200 rpm and blade angle at inlet is 20°. The water
enters radially and velocity of flow is constant. Calculate the energy consumption when the
blade angle at inlet is :

1) 35° i1) 90° 1i1)100° (08 Marks)
Module-3

Define compounding of steam Turbines and with the help of schematic diagram explain

velocity compounding. (06 Marks)

Show that (nb)max =cos’a, for De — Laval steam turbine with usual notations for

equiangular blades with no friction. (06 Marks)
In a Curtis steam Turbine the first rotor and second rotor have equiangular blades; 29° and
32° respectively. The blade friction coefficients are 0.9, 0.95 and 0.95 in the first rotor,
stator and second rotor respectively. The velocity of steam at nozzle exit is 530 m/s and
steam absolute velocity at the stage exit is axial. Compute;

1) Mean blade speed
i) Rotor efficiency
iii) Power developed if steam flow rate is 32 kg/s (08 Marks)
OR
2cos” a , . . . .
Show that (nb)max ool o for a Parason’s reaction steam turbine with usual notations.
+cos” q,

(06 Marks)
A Parason’s steam turbine is running at 1200 rpm. The rotor mean diameter is 1 m, blade
angle at outlet is 23°, speed ratio is 0.75 and stage efficiency is 80%. Find the isentropic
enthalpy drop in this stage. (06 Marks)

The following particulars refer to a Parason’s steam Turbine ; Mean diameter of blade ring =
70 cm, Rotor speed = 3000 rpm, steam flow rate = 7.2 kg/s, Blade angle at outlet = 20°,
Absolute steam velocity at inlet = 350 m/s.- Calculate :

1) Blade inlet angle

i) Tangential force

iii) Power developed (08 Marks)

Module-4
Explain the following with respect to water turbines:
1) Hydraulic efficiency
i1) Mechanical efficiency
iii) Overall efficiency (06 Marks)

Show that (nb) =% for Pelton Wheel with usual notations. (06 Marks)

max

A Pelton wheel is to be designed for the following specifications; shaft power = 11772 kW,
Head = 380 m speed = 750-tpm, overall efficiency = 86%, Jet diameter not to exceed 1/6™ of
wheel diameter, speed ratio = 0.46 and C, = 0.98. Calculate :

1) Wheel diameter i1) Jet diameter  1iii) No. of jets required (08 Marks)
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OR
Explain the need of draft tubes and mention draft tubes types with sketch. (06 Marks)
Explain the working of a Kaplan Turbine with a schematic diagram. (06 Marks)

In a Francis Turbine, the discharge is radial and blade speed at inlet is 25 m/s . The velocity
of flow is constant and equal to 2.5 m/s. The water flow rate is 0.8 m’/s and velocity of
whirl at inlet is 18 m/s. Calculate :

i) Inlet blade angle  ii) Power developed . ‘iii) Degree of reaction (08 Marks)

Module-5
Explain multi stage centrifugal pumps of series and parallel arrangement with a neat sketch.
(06 Marks)
Define minimum starting speed of centrifugal pump and derive an expression for it.
(06 Marks)
A three stage centrifugal pump running at 1000 rpm has impellers 40 cm in diameter and
2 cm width at outlet delivering 50 lit/s water. The blades curvature at outlet is 45° and they
occupy 10% of flow area. The Mman= 90% and 1, =80% . Compute :
1) The head generated

i1) Power required (08 Marks)
OR
Explain the phenomena of Pre whirl, surging and choking in a centrifugal compressor.
(06 Marks)

Explain the following with respect to centrifugal compressor :

1) Slip factor

i1) Power factor

iii) Pressure Co-efficient (06 Marks)

A centrifugal compressor compresses 30-kg/s of air at a rotational speed of 15000 rpm. The
air enters the compressor axially. The conditions at the exit section are ; radius = 30 cm,
relative velocity of air at the tip is 100 m/s at an exit angle of 80°.

Calculate :

i) Torque

i1) Power required

ii1) Ideal head developed (08 Marks)

* sk skock ok
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