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Session Outcomes

• Introduce centrifugal and positive displacement
pumps

• Perform design calculations for main components
of centrifugal pump
• Motor selection
• Impeller shaft
• Impeller body
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Positive Displacement Pumps

• Liquid is allowed to flow into the pump
as the cavity on the suction side
expands and the liquid is forced out of
the discharge as the cavity collapses.

• This principle applies to all types of
positive displacement pumps.

• Lobe, Gear, Diaphragm, Screw, Vane,
Peristaltic etc.



Reciprocating Piston Pump

http://www.niroinc.com/images/gea_liquid_processing/reciprocating_multi_plunger_pump.jpg
http://www.lcresources.com/resources/getstart/2b01.htm

Typical applications: Full range of liquid types including low
viscosity chemicals, high particle content slurries and high viscosity
materials.



Diaphragm Pump
• Using a diaphragm to push and

pull the product through a
chamber.

• Applications: Thick pulps,
sewage, sludge, acid and
alkaline solutions, oils.



Gear pumps
• For each revolution of an

internal gear pump, (below)
the gears have a fairly long
time to come out of mesh
allowing the spaces
between gear teeth to
completely fill and not
cavitate.

• External gear pumps (below)
• Two gears come into and out

of mesh to produce flow.
• Uses two identical gears

rotating against each other.
• Reduced speeds with high-

viscosity liquids results in
greater efficiency.

Applications: Handle viscous as well as watery-type liquids.



Screw pump

http://www.knoll-mb.de/fileadmin/knoll_mb/aktuelles/bilder/Pressemitteilungen/B03_Knoll_Energieeffizienz_KTS_3D_silber.jpg

Applications: Transport of viscous fluids with lubricating properties. They are suited
for a variety of applications such as fuel-injection, oil burners, hydraulics, fuel,
lubrication, circulation, etc.



Vane Pumps
• Rotating eccentric cam principle

• Not suitable for high viscosity products
• Used to move light products

• Fuel
• Crude
• Water
• dispersant



Lobe pump

• Lobe pumps can handle solid
mix.

• A gentle pumping action
minimizes product emulsification.

• Can operate dry for brief periods
of time.

• Can handle viscous products.



Peristaltic Pump
• A vacuum is created by the rollers

compressing the hose and moving
along
• Liquid is drawn into vacuum

• Rollers capture liquid between them
and move liquid towards discharge 

Applications: Corrosive fluids, chemicals, food industry.



Centrifugal pump terminology



Closed, Semi-closed and Open Impellers

Closed Impeller (for pure liquids: water, oil,
acid, alkali)

Semi-closed Impeller
(limited debris: sewage water, paper pulp)

Open Impeller (slurry and liquid with
large solid particles)

Ref: Sahu G.K., Pumps, 1 st ed (2000)



Volute and Diffuser Casing

Volute casing

Diffuser casing

Ref: Sahu G.K., Pumps, 1 st ed (2000); http://fluidsengineering.asmedigitalcollection.asme.org/article.aspx?articleid=1692252

Diffuser increases the efficiency of centrifugal
pump by allowing a more gradual expansion
and less turbulent area for the liquid.



Comparison of Centrifugal and PD
pumps

Positive Displacement Pump Centrifugal Pump

Low flow rates (400 lpm) High flow rates ( as high as 1200,000 lpm)

High pressure (300 atm.) Moderate pressure (few atm.)

Priming is rarely required Priming is always required

Pulsating flow Steady flow

Non-uniform torque Uniform torque

Constant flow rate irrespective of pressure
or head demand

Flow rate changes with change in head

High initial cost (reciprocating pump) Low initial cost

High maintenance cost (reciprocating pump) Low maintenance cost

Large floor space for same capacity
(reciprocating pump).

Compact design

More noise (reciprocating pump) Less noise
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Design of Centrifugal Pump
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Centrifugal Pump System
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http://engineering.myindialist.com/2009/lab-manual-principle-of-working-of-centrifugal-pump/#.XaMXsUYzaM9



Design Specification

•  
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