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Assignment No. 2 /
(Pelton Wheel) o

) .N 0. 1. A Pelton wheel is supplied with water under a head of 30 m at a rate of 41 m”/min. The
bucket deflect the jet through an angle of 160° and the mean bucket speed s 12 n
Calculate the power and hydraulic efficiency of the machine. (| KW. 97

Q. No.2. The distance between reservoir and turbine is 1.6 Km. The water is brought
penstocks each having a dia. of 130 cm connected to a nozzle of 20 cm dia. at the end
Find (a) Power of each jet, (b) Total power available at the reservoir. Head available at
nozzle is 500 m, use Cr= 0.008. (14376 KW, 61152 KW).

0.3. A double overhung Pelton wheel Unit is directly coupled to 10000 kW Generator. Find
the power developed by each runner, if generator efficiency is 94 %. (5320 KW).

/Q. No.4. A Pelton wheel has to develop 18000 b.h.p under a net head of 800 m while running at a
speed of 600 rpm. If the coefficient of the jet is 0.97, Speed ratio 0.46 and the ratio of
the jet diameter is 1/15 of wheel diameter, calculate the: (a) Number of jets, (b)
Diameter of each jet, (¢) Diameter of pitch circle, (d) Quantity of water supplied to the
wheel. Assume overall efficiency as 85 %. [(a) 12 cm, (b) 1.78 m, (c) 2.013 m? s].

0.5. A Pelton wheel is running under a head of 150 m at the speed of 300 rpm. The overall
K}/N efficiency of the turbine is 85 % and the ratio of the jet to wheel diameter is 1/10. Find
(a) Dia. of the wheel, (b) Dia. of the jet, (c) Width of the bucket, (d) Depth of the

bucket, (¢) Number of buckets. (1.55 m, 15.5 cm, 78 cm, 18.72 cm, 20).

}yNO.G. Design a Pelton wheel for the following data. H = 150 m, power to be developed = 800
h.p, speed of wheel = 360 rpm, (1.3 m, 10.60 cm, 53 cm, 12.7 cm).

Q. Ne7. In a Pelton wheel the dia of bucket circle is 0.9 m, the deflecting angle of the buckets is
160°. The jet is 75 mm in dia. Neglecting friction, find the power developed by the
wheel and the hydraulic efficiency when the speed is 300 rev/min and the pressure
behind the nozzle is 690 KPa. (104 kW, 91.2 %).

‘/{NO.S. The bucket circle of a Pelton wheel is 1.8 m in dia and the deflecting angle of the
buckets is 160°. The jet is 100 mm and the head over the nozzle is 135 m. Find the
hydraulic efficiency when the speed is 250 rev/min. (96.80 %).

Q. Na.9. A single jet Pelton wheel with a head over the nozzle of 210 m has its buckets on a circle
of 0.9 m diameter. The deflecting angle of the buckets is 162°. Find (a) The specific
speed (b) The hydraulic efficiency of the turbine when the speed is 800 rev/min. C, for
nozzle is 0.975. (664 rpm, 93.9 %).

. No.10. A double Jct Pelton wheel is supplied with water through a pipe line 1650 m long from
a reservoir in which the level of the water is 375 m above that of the wheel. The
turbine runs at 500 rev/min and develops 5000 kW. If the pipe line losses are 10% of
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No.12aThe following data were obtained from a test ona Pelton wheel. Area ol jet =

Q/

\Q/\{JS. A double jet Pelton wheel required to develop 5400 kW has
water is supplied through a pipe line 790 m long from a reservoir,

fo.m.

pipe. the cross sectional

0.98. bucket speed =

0.005. calculate the diameter ol the
Assume (h

the gross head, and Cy =
area of the jets and the mean diameter of the wheel.
0.46 x jet speed. and efficiency of turbine = 86 %. (0.741 m, 0.011 m*, 1.4 m).
A Pelton wheel has a mean bucket speed of 12 m/s and is supplied with water at the
rate of 0.68 m3/s under a head of 30 m. If the bucket deflects the jet through an angle

of 160°, find the power and efficiency of the wheel. ( 194 kKW, 97 %).

77.5 cm”
= 0.18 m%/s, out put = 41.80 kW, Power absorbed

nozzle & also the

head at nozzle = 30.50 m, discharge
in windage and friction = 2.20 kW. Determine the energy lost in
energy absorbed due to losses in the wheel at discharge (5.32 kW. 4.50 kW).

a specific speed of 25 and
the level of which is
350 m above the nozzle. Allowing 10 % frictional losses in pipe line, calculate (a) the
speed in rev/min (b) dia of jets (¢) mean dia of bucket circle (d) diameter of supply
pipe. Assume Cv for the jets is 0.98, bucket speed is 0.46 X jet speed. overall
efficiency of the wheel 85 % and Cr for-pipe 0.006. (483 rpm, 125 min, 1.44 mm, 0.61
m).

A Pelton wheel working under a head of 380 m develops 16,250 h.p. at the rate of 750
rpm. Find the diameter of the wheel and the number of jets. Use over all efficiency as

86 %. (1 m. 4).
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