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Where is electricity consumed in industry,
infrastructure and buildings?

72% of electricity is consumed by motors

Compression Process
30 % 35 %

Pumping Ventilation
20 % 15 %

65% of this energy is used for

flow and pressure applications
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Where are the costs?

Motor Life cycle cost (average 15 years)

e Y.

U GHE

Installation .
& Maintenance : 2% &

Investment : 1%

\_ [ =% = | y,

1 x Large Motor can
1 x Month’s Energy Bill
> Beyond the initial investment, the key pointis  efficient motor control
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How to optimise your installation ?

use the right MOtOr with the
highest efficiency
up to 10% of savings

use a variable speed drive
control your motor

up to 50% of savings
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Energy savings (%)

Where to find the savings:

Load Characteristic

Constant Power Constant Torque { Va le
Torque

Machine tools and cenfre
winders.

Typical

J Positive displacemen
application

air compressors,

conveyors, agitators,
crushers-and-surface
grinders.

Potential for \ No potential Limited potential Substantial

‘enerav potential —
largest of all VSD
100 - applications.
80
60-
40,
20
1 —— :
10 20 30 40 50 60 70 80 90 100 Primary target

Speed (%)
M Variable torque [ Constant torque [l Constant power
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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

> still one of the MOSt COMMON  control method in industry
..... with a considerable Waste of energy
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Electricity consumption

_ - Air Handing Ui
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Chifled Water Loop or
Chilled Water Circuit 8
(Closed Loop)
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OVERVIEW

Typical applications
Pumping
Ventilation
Compression

Benefits 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
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A conventional installation

Motor supplied directly by the line supply
Motor speed of rotation = nominal speed

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

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

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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The principle

with a Throttle Valve:

. . Ener
motor still running at full '

speed L et et S
Only mechanical losses ! :
a20%
are reduced
GO
. 40%
with a VSD:
motor still speed is 20
reduced o0k

energy consumption is
proportional to Speed3
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Throttled System

Actuator and

Throttling Valve Control
System

Constant
Speed Motor &
Pump Set Pressure
or Flow
~ al Transducer
=)
[

Schneider Electric — Paul Stride — M17 — Energy Savings — V1

12




Schneider
Electric

80

70

60

50

40

30

Static Head 20
e

10

Constant Flow Pumping

Head in m H ,0 Power Absorbed at
100 % flow
1Xn
e
09Xn ‘\\\ ”
~o ]
- S g
----n N E
e S N
T==a ~ =}
Vo AN ~
S~ N 9
08X T~ N L
8Xn ~ < £
~ ~
TPeag S N %
Tos ~ i)
——————— I~ A @
______ ~ S
S=ao ~ \\
07Xn -~ o
-~ _ ~ N
~~-__~ ‘\\ \\
T~ Se ~
~——— ~
< N
~~o ~
- ~
‘s~~ N
0.6Xn Tog AN
= - - N
—————— S M
- ~
_____ ~
05 ST~
_______ ~<
TTe-al Te e n = 1480 RPM
04Xn \*~\ e Efficiency curves
_______ -~ Sso
~_ a
e T Pump curves
. — System curve
., ! . ! Q Flow rate m 3/min
10 20 30 40

Schneider Electric — Paul Stride — M17 — Energy Savings — V1

13

_0_0_




Schneider
Electric

Variable Flow Throttled System
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Low-cost installation with a drive

Motor supplied by a variable speed drive
Elimination of the restriction device

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

The reduction in flow causes the absorbed power
to drop considerably

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

Internal P |
control loop

Pressure,Flow
or Turbidity
T Transducer

)

Motor & Pump
Set
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Variable Flow VSD System
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The fan power curve

Variation in flow obtained by a load loss system

QOutlet valve

/\/\/ Suction valve
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The fan power curve

Variation in flow obtained by varying the motor speed
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Variable speed drive
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Multiple Fan Savings

Air flow = 1/2
1kW Motors

Flow a Speed

Power a Speed?

VSD Calculations

Air flow = 1/2
Therefore speed = 1/2
Power = Speed?

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

3 kw 0.75 kw

Schneider Electric — Paul Stride — M17 — Energy Savings — V1

Air flow = 1/2
1kW Motors

Luuin
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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
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