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Pumping System Efficiency

Pump ED 101

Pumps

The System
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The System Curve
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Motor Efficiency

Pump ED 101

Energy Independence and Security Act (EISA)
Dec 19, 2010  1 – 500 HP

Premium Efficiency
NEMA MG1  Table 12-12

Energy Policy Act (EPACT)
Oct 1997  1 - 200 HP

EPACT Efficiency
NEMA MG1, Table 12-11



Motor Efficiency
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Motor Efficiency versus Load
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Insulation Life
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Centrifugal Pump Efficiency

Pump ED 101

Ef = Ef mechanical x Ef volumetric x Ef hydraulic

Ef mechanical = Bearing, Seals etc

Ef volumetric = Leakage

Ef hydraulic = Friction 

Also speed and specific speed
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The Performance Curve

BEBOP
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Wide Efficiency Range

Pump ED 101
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Would You Select This Pump ?

38%
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Vortex Action
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Vortex vs Non Clog

Pump ED 101
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Motor & Pump Efficiency

Pump ED 101

Pump Efficiency = Fluid Power / Mechanical Power

Motor Efficiency = Mechanical Power / Electrical Power

Total Efficiency = Pump Efficiency X Motor Efficiency



*

Motor & Pump Efficiency

Pump ED 101

Total Efficiency = Pump Efficiency X Motor Efficiency

Motor Pump10 Bags 9 Bags 7 Bags

90 % 70 %78 %

0.90 X 0.78 = 0.70 = 70% 

Total
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Pump Control

Pump ED 101

Fixed Speed

Variable Speed
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Curve Shape

Pump ED 101

The shape and slope of the performance curve
can have a significant effect upon pump selection. 
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PRV Control
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VFD Control Flat
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VFD Control Steep
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Preservation of Efficiency

HP = (GPM X H) / (3960 X EFF) Pump ED 101
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Preservation of Efficiency
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VFD Control – Power Savings
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VFD Control Circulation
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VFD Control – Multiple Pumps

2 Pumps – 1 Drive

2 Pumps – 1 Drive & Contactors

2 Pumps – 2 Drives

Pump ED 101
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Regardless of the Application

 Soft Start & Stop

 Lower Locked Rotor Current
 Lower Mechanical Stress
 Lower Hydraulic Stress
 Longer Pump & Motor Life

A point on the periphery of a two pole, 11.5” 
diameter rotor accelerates to 180 fps (123 MPH) 

in less than 2 seconds.

Pump ED 101



Regardless of the Application

Power Factor Correction

Pump ED 101

Balanced Voltage

460 / 460 / 460

versus

462 / 465 / 447

2.4% Unbalance

  

Voltage
Current
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