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...the world‘s energy consumers

28%
Transportation

31%
Industry & 
Infrastructure

21%
Residential 

18%
Buildings 

>2%
Data centres 
& networks 
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65%  of this energy is used for 

flow and pressure applications

Where is electricity consumed in industry, 
infrastructure and buildings?

Compression
30 %

Pumping
20 %

Ventilation
15 %

Process
35 %

72% of electricity is consumed by motors
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Energy 
97%

Investment : 1%

Installation 
& Maintenance : 2%

Motor Life cycle cost (average 15 years)

1 x Large Motor can
= 

1 x Month’s Energy Bill

Where are the costs? 

Beyond the initial investment, the key point is efficient motor control
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How to optimise your installation ?

� use a variable speed drive to 
control your motor

up to 10% of savings

up to 50% of savings

� use the right motor with the 
highest efficiency
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Where to find the savings:

Primary target
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How is your energy wasted?

� Car example
� …try to regulate the speed of your car 

� keeping one foot on the accelerator
� the other on the brake

� Pump example
� … try to adjust the pump output

� running the motor at full speed
� control the Flow with a valve

Brake

still one of the most common control method in industry

….. with a considerable waste of energy
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Air handling
systems : 

28% of electricity 
consumed

Cooling  systems : 
24% of electricity

consumed

Electricity consumption



- o – o -

Schneider Electric – Paul Stride – M17 – Energy Savings – V1 9

OVERVIEW

�� Typical applicationsTypical applications
� Pumping
� Ventilation

� Compression

�� Benefits from use variable speed driveBenefits from use variable speed drive
� No more electricity consumption than 

just necessary

� Enhanced performance
� Feed back on performance

At present only 5% of installations are
equipped with variable speed drives



- o – o -

Schneider Electric – Paul Stride – M17 – Energy Savings – V1 10

A conventional installation

�� Motor supplied directly by the line supplyMotor supplied directly by the line supply

�� Motor speed of rotation = nominal speedMotor speed of rotation = nominal speed

�� Variation of flow by means of a restriction or load Variation of flow by means of a restriction or load 
loss device loss device -- valvevalve

�� The reduction in flow causes the absorbed power The reduction in flow causes the absorbed power 
to drop very slightlyto drop very slightly

�� Example of a Fan:Example of a Fan:
� flow regulation by an outlet valve
� at 80% of nominal flow - power consumption 95%

of nominal power
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Flow

Energy
� with a Throttle Valve:

� motor still running at full 
speed

� Only mechanical losses
are reduced

� with a VSD:
� motor still speed is 

reduced
� energy consumption is 

proportional to Speed3

The principle
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Throttled System

Constant
Speed Motor &

Pump Set Pressure
or Flow
Transducer

Actuator and 
Throttling Valve Control

System
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Constant Flow Pumping
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Variable Flow Throttled System 
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Low-cost installation with a drive

�� Motor supplied by a variable speed driveMotor supplied by a variable speed drive

�� Elimination of the restriction deviceElimination of the restriction device

�� Variation of the flow is obtained directly by varying Variation of the flow is obtained directly by varying 
the motor speedthe motor speed

�� The reduction in flow causes the absorbed power The reduction in flow causes the absorbed power 
to drop considerablyto drop considerably

�� Example of a Fan equipped with a drive:Example of a Fan equipped with a drive:
� Flow regulation by the drive
� At 80% of nominal flow - power consumption 50%

of nominal power 
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Variable Speed System

Motor & Pump
Set

Pressure,Flow 
or Turbidity
Transducer

Internal P I 
control loop
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Variation in flow obtained by a load loss systemVariation in flow obtained by a load loss system

Fixed speed

The fan power curve
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The fan power curve

10

�  Outlet valve

�  Suction valve

�  Variable speed drive

Variation in flow obtained by varying the motor speedVariation in flow obtained by varying the motor speed

Variable
speed
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Multiple Fan Savings

Air flow = 1/2Air flow = 1/2
1kW Motors1kW Motors Flow   a Speed

Power a Speed3

3 kW

VSD Calculations

Air flow = 1/2
Therefore speed = 1/2

Power = Speed3

Power = 0.53 x 6 kW   
= 0.125 x 6 kW
= 0.75 kW        

Air flow = 1/2Air flow = 1/2
1kW Motors1kW Motors

0.75 kW
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Benefits of using variable speed drives

� Savings in electricity costs between 15 and over 50% are achieved
� Enhanced control performance
� Less mechanical devices = less maintenance
� Reduction of noise pollution
� Reduced mechanical stress (water hammer, cavitations, ...)
� Process regulation with PID regulator
� Dedicated quadratic motor control functions 
� Very quick return on investment: between 9 and 24 months
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ECO2
the  energy saving 

simulation tool 
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ECO2 the energy saving simulation tool
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Make the most of your energy


