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ISCUSSION

* Quick review of force, torque, speed, power and
energy consumption

* VFDs and their application for energy savings

* Most common types of loads on motors

 Examples and d

Agenda



Torque, Speed, Power and Energy Consumption
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Force

power X t

Distance

Force, torque, speed, power and energy

consumption
Torque (\m or FtLbs) = force x distance
Power «w or hp) = torque x speed

Energy Consumption (kwh or hp*h)



Most Common Types of Loads on Motors

Constant torque
Constant power
Variable torque
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speed * hours

*

* Torque is 100% of Full Load Torque

* HP is 50% of HP at Full Speed

50
Percent Speed

At 50% Speed:

=s=Horsepower =-+=Torque
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displacement pumps (most air

compressors), saws
torque
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Constant torque loads
« Crane, conveyor, positive

* kWh
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Brentwood Corporation =

- On-demand Dust Collection =</
System =={{

« Including VFDs, isolation gates
and master controller

« ~$500,000 in project cost
» $257,600 cash incentive £y
- 1,300,000 kWh/year savings —

- $86,000 est. annual energy ™ -.
cost savings e

“This is one of the most compelling capital projects we have ever completed
because it offers real dollar savings in electricity and is not dependent on
changing market or business demands...”

Dan Wagner, plant engineering and maintenance manager, Brentwood Corporation



VFDs and their Application for Energy Savings



Variable torque loads are the gold standard
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Industrial + Agriculture, nurseries, Water + wastewater
manufacturing facilities dairies, irrigators treatment facilities
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Airflow systems Ventilation systems Centrifugal blowers

Dust collection Dust collection Intake and discharge pumps
Process
Ventilation
Boiler combustion air fans
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Agitators Pump and lift station pumps
Irrigation pumps Agitators (mixing)
Boiler combustion air fans Distribution pumps
o Pump systems Well pumps A
rimary process pumpin SN
Heatinrg gnd cooliag wpategr Booster pumps §§§‘%
loops ,\:&%

Aqitators NN
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Conveyor discussion

* Does slowing a conveyor down reduce power
required at the drive motor?

* Does it reduce the energy required to move the
product?

* Is there any opportunity for energy savings?




Dust collection
fan motor?

* Does slowing down
reduce power
required at the
drive motor?

* Does it reduce the
energy required to
move the same
volume of air?

* Is there an
opportunity for
energy savings?




What other examples are
you curious to discuss?

e Chipper?
* Well pump?

* Air compressor ( AKA
positive displacement

pump)

* Cooling fan?




Questions to ask?

* How will the VFD change the
system's operation?

* Will speed control improve
operation of upstream or
downstream equipment?

* |s the current system
throttled, restricted or
bypassing in some way”?
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In with

equipment or controls purchases?
changes in production or

to your facility?
occupancy?
reduction goals?

» Are you building a new or adding on
optimization?

* |s the company considering capital
* Are you going through significant

* Do you want to investigate system
* Do you have sustainability or CO2

Energy Trust of Oregon

When to check
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