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DRIVES TRAINING COURSE

Energy saving for faster paybacks
Using Drives to drastically reduce your energy bill



- Saving with Variable speed drives

- The savings - Our best demo

- ABB & MKE Onsite energy audits 
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Savings with variable speed drives



Oversizing message
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65% of industrial 

electrical energy is 

consumed by motors

‘95% of all motors are 

oversized’ 



QUESTION - In this situation, what do you do?
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A. Take your foot off the accelerator and slow down?

B. Keep your foot hard on the accelerator and control your speed with the brakes?

30



Industry uses the braking method!
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Then why does industry insist on using the “keep going and apply the brakes method?”



Load Types

Savings with Variable speed drives

November 16, 2023 Slide 7

Drives save Energy by varying the speed of the driven load

There are 2 basic types of load

– Variable Torque loads – Power varies with the cube of the speed

• Centrifugal Pumps

• Centrifugal Fans

• Cooling Tower Fans

– Constant Torque loads – Power varies linearly with speed

• Conveyors

• Extruders

• Screw Type Air Compressors

• Positive Displacement Pumps, Vacuum Pumps

• Hydraulic power packs

• Punch Presses



Variable Torque Loads
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Variable Torque Loads
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– Variable Torque loads yield the best savings, because of the cube relationship between the speed and the power
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Variable Torque Loads
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– MOST pump and fan systems are oversized, so speed can nearly always be reduced
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Constant Torque Loads
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Constant Torque Loads
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Constant torque loads do not save as much on speed reduction

Their savings come from taking control

– Air Compressors

• Most factories have an air supply for tools etc.

• Generally run constantly, 24/7, but NOT on-load constantly

• When air system reaches pressure, they continue to run, then vent out through a valve

– Hydraulic power packs

• Generate hydraulic fluid at pressure for operating machinery

• Generally run constantly, 24/7, but NOT on load constantly

• When hydraulics fluid reaches pressure, they continue to run, then vent through a burst valve

–Both systems benefit greatly from PID control



Savings with Variable speed drives

– PID controllers compare a setpoint to a feedback value

– The 2 quantities are subtracted, and an error is generated

– The error is then subject to 3 types of gain

• Proportional

• Integral

• Derivative

– The resultant signal then instructs the process to react

• Either increase or decrease

– The feedback monitors the process to determine the new error

– Changing the PID values “tunes” the operation of the PID 
controller, to give the desired response

Understanding PID control

https://www.youtube.com/watch?v=wbmEUi2p-nA
https://www.youtube.com/watch?v=wbmEUi2p-nA
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The savings - Our best demo



The Balloon machine

Our best salesman
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ABB & MKE Energy Audits



Identifying the most energy wasteful motor-driven applications

November 16, 2023 Slide 17

ABB & MKE Onsite Energy Audits Appraisals 



Two efficient approaches – one energy saving goal
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ABB & MKE Onsite Energy Audits Appraisals 



Example 1 - Pool & Jacuzzi Pumps at a high end residential apartments
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Example 2 – Hot Water Pumps at a manufacturing site 
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