Centrifugal Pumps: Schematic diagram, suction head, delivery head, manometric head, pressure
rise, manometric efficiency, hydraulic efficiency, volumetric efficiency, overall efficiency, minimum
starting speed, slip, priming, cavitation, MSL, NPSH, multistage centrifugal pumps. 04 Hours
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1. The blade angles at the inlet «ud outlet of the impeller of a centrifugal pump are 55° and 75°,
and the corresponding diameters are 3 cm and 6 cm respectively. The blade width at the outlet is
0.75 cm. The speed is 1500 rpm. The entry of water is radial without any whirl component. The
flow component of fluid velocity remains constant in the impeller. Draw the velocity triangles and
calculate (a) the specific work, (b) flow rate (c) power of the machine and (d)the manometric head.
The hydraulic efficiency may be taken as 0.85.
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2. A centrifugal pump is driven by an induction motorg at 960 rpm. The flow rate of water is 50 Ips
against a head of 10 m. The flow velocity is constant at 6.5 m/s through the impeller. The blades
are radial at the outlet and the losses are estimated as 15% of the output. Assume that water enters
the rotor at a; = 90°. Calculate (a)tip diameter of the impeller, (b) width of the blades at the
outlet, (c) fluid delivery angle (d) power and (e) specific speed.
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4. A centrifugal pump has its impeller with inlet and outlet diameters of 35 cm and 70 cm respectively.
It is used in a setup with a manometric head of 28 m. Determine the minimum starting speed.
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5. The basic design of a centrifugal pump has a dimensionless specific speed of 0.075 rev. ‘the blades are
forward facing on the impeller and the outlet angle is 120° to the tangent,with an impeller passage
width at the outlet being equal to one-tenth of the diameter. The pump is to be used to raise water
through a vertical distance of 35 m at a flow rate of 0.04m?/s. The suction and delivery pipes are
each of 150 mm diameter and have a combined length of 40 m with a friction factor of 0.005. Other
losses at the pipe entry, exit, bends,etc. are three times the velocity head in the pipes. If the blades
occupy 6% of the circumferential area and the hydraulic efficiency (neglecting slip) is 76%, what will
be the diameter of the pump impeller?
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20. A centrifugal pump having outer diameter equal to two times the inner diameter and running at
1200 rpm works against a total head of 32 m. The velocity of flow through the impeller is constant
and equal to 3 m/s. The vanes are set back at an angle of 30° at the outlet. If the outer diameter of
the impeller is 600 mm and width of outlet is 50 mm. Determine (i) Vane angle at inlet , (i) Work
done per second by impeller impeller and (iii) Manometric Manometeic efficiency efficiency=
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13. Show that the pressure rise in the impeller of a centrifugal pump with backward curved vane can be
expressed as

pz_p_ 1

Py P9 29

where the subscripts 1 and 2 represents the inlet and outlet, 3 is the blade angle, U is the tangential

velocity of the impeller and V; is the flow velocity. Neglect thcl/ossﬁ in the impeller.
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