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There are 06 (six) questions. Answer all questions. The SYmbols have their usual meamngs'

1. Ex.plain Specific speed of a centrifugal pump and derive an expression for the same'
(25)

C04, P03
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a. the Iunning speed in rpm and
b. the power required to Iun pump.

If the aculal manometril head develornd is 65% of the theoretical head, a?sumrng
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ITir:TJ:a now Francis turbine, having an overall efficiency of 86%9 hydraulic
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speed is 270, assume guide vane angle 30o2 find

a. rpm of the wheel,
b. the diameter and the width of the runner at inlet, and
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is reduced by 12%, due to friction. Find

( 1) the waterpower,
(2) resultant force on the bucket, 1 . J J

;3; shaft power if the mechanical losses are 4% of power supplied9 and
(4) overall efficiency . Assume necessarY data

2. (25)
C03, P04

3.
(25)

C03, P04
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4. A 1: 10 scale model of a Kaplan turbine working under a head of 5 m. The prototype (25)
develops 8500 kW at 150 rpm under a head of 10 m. The overall efficiency of C03, P04
protofype is 86%. Calculate required speed and discharge for the model. Also obtain
the specific speed of the turbine.

5. a. Find a mathematical expression for acceleration pressure head for (12+13)
reciprocating pump. C02, P02

b. The bore and stroke of a single acting reciprocating pump are 140 mm and

280 mm, respectively. The pump lifts water against a total head of 26 m at
60 rpm. If the actual discharge is 4 0 1/s, find the theoretical discharge,
theoretical power required to dive the pump and the percentage of slip. Also
determine the acceleration head at the beginning and middle of the delivery
stroke. The delivery pipe is 110 mm diameter and 25 m long.

Show that the Euler-pump equation can be written as

F = ?„ {(V22 – rf ) + (Ui – Le ) + (V,21 – r,22)}

Where the notations have their usual meaning' Also explain each of the three parts
of this equation

6. (25)
C02, P02
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