
Hydraulic Pump

A hydraulic pump is a mechanical source of power that converts mechanical power

into hydraulic energy. It generates flow with enough power to overcome pressure induced by

the load at the pump outlet. When a hydraulic pump operates, it creates a vacuum at the pump

inlet, which forces liquid from the reservoir into the inlet line to the pump and by mechanical

action delivers this liquid to the pump outlet and forces it into the hydraulic system.

Classifications of Pump

Centrifugal Pump

The main components of a centrifugal pump are:

i) Impeller

ii) Casing

iii) Suction pipe

iv) Foot valve with strainer,

v) Delivery pipe

vi) Delivery valve.

Impeller is the rotating component of the pump. It is made up of a series of curved vanes.

The impeller is mounted on the shaft connecting an electric motor.

Casing is an air tight chamber surrounding the impeller. The shape of the casing is designed

in such a way that the kinetic energy of the impeller is gradually changed to potential energy.

This is achieved by gradually increasing the area of cross section in the direction of flow.

Fig. 1 Types of Casing

Suction pipe: It is the pipe connecting the pump to the sump, from where the liquid has to be 

lifted up.
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Foot valve with strainer: The foot valve is a non-return valve which permits the flow of the

liquid from the other words the foot valve opens only in the upward direction. The strainer is

a mesh surrounding the valve, it p debris and silt into the pump.

Delivery pipe is a pipe connected to the pump to the overhead tank. Delivery valve is a valve

which can regulate the pump.

Fig. 2 Main parts of a centrifugal pump

Working

A centrifugal pump works on the principle that when a certain mass of fluid is rotated

by an external source, it is thrown away from the central axis of rotation and a centrifugal

head is impressed which enables it to rise to a higher level.

Working operation of a centrifugal pump is explained in the following steps:

1. Close the delivery valve and prime the pump.

2. Start the motor connected to the pump shaft, this causes an increase in the impeller 

pressure.
3. Open the delivery valve gradually, so that the liquid starts flowing into the deliver pipe.

4. A partial vacuum is created at the eye of the centrifugal action, the liquid rushed from the

sump to the pump due to pressure difference at the two ends of the suction pipe.

5. As the impeller continues to run, move & more liquid are made available to the pump at

its eye. Therefore impeller increases the energy of the liquid and delivers it to the

reservoir.

6. While stopping the pump, the delivery valve should be closed first; otherwise there may

be back flow from the reservoir.

It may be noted that a uniform velocity of flow is maintained in the delivery pipe.

This is due to the special design of the casing. As the flow proceeds from the tongue of the

casing to the delivery pipe, the area of the casing increases. There is a corresponding change

in the quantity of the liquid from the impeller. Thus a uniform flow occurs in the delivery

pipe.

Centrifugal pump converts rotational energy, often from a motor, to energy in a

moving fluid. A portion of the energy goes into kinetic energy of the fluid. Fluid enters

axially through eye of the casing, is caught up in the impeller blades, and is whirled

tangentially and radially outward until it leaves through all circumferential parts of the

impeller into the diffuser part of the casing. The fluid gains both velocity and pressure while
passing through the impeller. The doughnut-shaped diffuser, or scroll, section of the casing
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decelerates the flow and further increases the pressure. The negative pressure at the eye of the

impeller helps to maintain the flow in the system. If no water is present initially, the negative

pressure developed by the rotating air, at the eye will be negligibly small to suck fresh stream

of water. As a result the impeller will rotate without sucking and discharging any water

content. So the pump should be initially filled with water before starting it. This process is

known as priming.

Use of the Casing

From the illustrations of the pump so far, one speciality of the casing is clear. It has an

increasing area along the flow direction. Such increasing area will help to accommodate

newly added water stream, and will also help to reduce the exit flow velocity. Reduction in

the flow velocity will result in increase in the static pressure, which is required to overcome

the resistance of pumping system.

NPSH - Overcoming the problem of Cavitation

If pressure at the suction side of impeller goes below vapour pressure of the water, a

dangerous phenomenon could happen. Water will start to boil forming vapour bubbles. These

bubbles will move along with the flow and will break in a high pressure region. Upon

breaking the bubbles will send high impulsive shock waves and spoil impeller material

overtime. This phenomenon is known as cavitation. More the suction head, lesser should be

the pressure at suction side to lift the water. This fact puts a limit to the maximum suction

head a pump can have. However Cavitation can be completely avoided by careful pump

selection. The term NPSH (Net Positive Suction Head) helps the designer to choose the right

pump which will completely avoid Cavitation. NPSH is defined as follows:

Where Pv is vapour pressure of water

V is speed of water at suction side

Work done by the centrifugal pump (or by impeller) on water 

Velocity triangles at inlet and outlet
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Definitions of Heads and Efficiencies of a centrifugal pump
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