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Introduction

“There is a physical problem that is common to
many fields, that is very old, and that has not
been solved. It is not the problem of finding
new fundamental particles, but something left
over from a long time ago—over a hundred
years. Nobody in physics has really been able to
analyze it mathematically satisfactorily in spite
of its importance to the sister sciences. It is the
analysis of circulating or turbulent fluids.”

-Richard Feynman
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Pumps: Theory of Operation

* A pump converts mechanical energy into
hydraulic energy

* Fluid enters the pump suction and flows into
the eye of the rotating impeller

* As fluid approaches the eye, fluid pressure
drops as it feels the centrifugal forces and
changes direction from axial flow to radial
flow
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Theory of Operation

- The fluid proceeds radially outward from the eye and is accelerated along
the impeller vanes by the centrifugal forces created by the rotating impeller

- The fluid leaves the tips of the vanes at a high velocity

* Fluid enters the volute, a region of increasing cross sectional area, where
the fluid slows down and increases pressure

* \Velocity head is converted into pressure head

* The fluid exits the pump at a higher pressure
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Theory of Operation

- The fluid proceeds radially outward from the eye and is
accelerated along the impeller vanes by the centrifugal
forces created by the rotating impeller
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- The fluid leaves the tips of the vanes at a high velocity

IMPELLER

EYE

* Fluid enters the volute, a region of increasing cross
sectional area, where the fluid slows down and
increases pressure

* \Velocity head is converted into pressure head
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* The fluid exits the pump at a higher pressure
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Major Pump Parts
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Impeller Types

Open Impeller Semi-Open Impeller Closed Impeller
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Typical Pump Curve
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The Lomakin Effect

The Lomakin Effect is x‘
a force created at the wear
rings and throttle bushings
within a centrifugal pump.
The force is a result of an
unequal pressure
distribution around the
circumference of the
component during periods
of rotor eccentricity or
shaft deflection.
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The Lomakin Effect
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Operating Point Affects Reliability
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Best Efficiency Sizing
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