CBCS SCHEME

BMES502
USN
Fifth semester B.E. Degree Examination, Jan/Feb 2025
Turbomachines
Time: 3 hrs. Max. marks: 100
Note: 1. Answer any five full questions, choosing ONE full question from each module.
2. Use of steam tables / Mollier chart is permitted.
Module-1
Q.1 a) Classify the turbomachines. 6)
b) Give the comparison between positive displacement machine and turbomachine. (6)

¢) A model turbine 1 m diameter acting under a head of 2 m runs at 150 rpm. Estimate the 8)
scale ratio if the prototype develops 20 MW under a head of 225 m with a specific speed
of 100.

OR
Q.2 a) Define the following with the help of h-s diagram for power generating machine: (t))

1) Total to total efficiency, ii) Total to static efficiency, iii) Static to total efficiency, and
1v) Static to static efficiency

b) Air flow through an air turbine where its stagnation pressure is decreased in the ratio 5:1. (12)
The total to total efficiency is 0.8 and the air flow rate is 5 kg/s. The inlet total temperature
is 280 K. Calculate a) the actual power output, b) the actual exit total temperature, c) the
actual exit static temperature if the exit flow velocity is 100 m/s, and d) the total to static
efficiency of the device. ,

Module-2
Q.3 a) Derive alternate forms of Euler's equation. (10)
b) Draw velocity triangles for the following degrees of reactions. (10)
When,
R<0, R=50%, R= 0%
OR
Q4 a) Derive the theoretical head- capacity relationship for the centrifugal pump. (10)

b) Ata50%reaction stage axial flow turbine, the mean blade diameter is 6 cm. The maximum (10)
utilization factor is 0.9, steam flow rate is 10 kg/s. Calculate the inlet and outlet absolute
velocities and power developed if the speed is 2000 Ipm.

Module-3
Q.5 a) Whatis compounding? Explain with a neat sketch velocity compounded impulse turbine. (10)
b) Steam issues from the nozzle of a impulse turbine with a velocity 1200 m/s. The nozzle (10)
angle is 20° and the mean blade velocity is 400 m/s. Inlet and outlet angles are equal, for
unit mass flow rate of steam calculate i) blade angles, ii) tangential force on blade, iii)
power developed, and iv) blade efficiency, assume k = 1.
OR
Q.6 a) Derive maximum blade efficiency equation for velocity compounded impulse steam (10)
turbine.
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b) In a Curtis steam turbine stage, there are two rows of moving blades with equiangular (10)
rotors. The steam enters 1 rotor with 29° each while second with 32° each. The absolute
_velocity of steam enters the first rotor at 530 m/s. The friction factor is 0.9 in 1% rotor, 0.91
in stator and 0.93 in 2™ rotor. If the discharge is axial, Find i) Mean blade speed and ii)
power if m= 3.2 kg/s.

Module-4
Q.7 a) Define heads and efficiencies of a Pelton when impulse turbine. (10)
b) A Pelton wheel is to be designed for the following specifications: (10)

shaft power = 5880 kW, Head = 300m, speed = 550 rpm, overall efficiency = 85%, jet
diameter not to exceed 1/10 of wheel diameter, determine i) wheel diameter, ii) jet
diameter iii) number of jets required, Take Cv = 0.98, ¢ = 0.46.

OR

Q.8 a) Draw velocity triangles for the Francis turbine for i) Slow speed ii) Medium speed and iii) (10)
High speed runner.
b) The external and internal diameter of the inward flow reaction turbine are 2m and 1m. The
head on the turbine is 60m. The width of the vane at inlet and outlet are same and equal to
0.25. The runner vanes are radial at outlet and discharge is radial at outlet. The speed is
200 rpm and discharge is 6 m>/s. Determine i) Vane angle at outlet and inlet ii) The
hydraulic efficiency.
Module-5
Q9 a) Derive an equation for the pressure rise in the impeller of a centrifugal pump when friction (10)
and other losses are neglected.

b) A centrifugal pump delivers water against a net head of 14.5 m and a design speed of 1000 (10)
rpm, the vanes are curved back to an angle of 30° with the periphery. The impeller
diameter is 300 mm and outlet width 50 mm. Determine the discharge of the pump if
manometric efficiency is 95%.

OR

Q.10 a) Explain the parts of a centrifugal pump with a neat sketch. (10)
b) A centrifugal pump is running at 1000 rpm. The outlet vane angle of the impeller is 45° (10)

and velocity of flow at outlet is 2.5m/s. The discharge through the pump is 200 liters/s

when the pump is working against a total head of 20 m. If the manometric efficiency of

the pump is 80%, determine i) the diameter of the impeller ii) the width of the impeller at

outlet.
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