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With technological improvements to variable 
frequency drives and the motor manufacturers’ 
realisation that most motors will be controlled 

by them, more often than not, questions are being posed 
whether an inverter duty motor is even necessary these 
days.

With the term “inverter duty” not appearing anywhere, 
not one single time, in the standards for motors by the 
National Electrical Manufacturers Association (NEMA), the 
organisation tasked with defining the standards used in 
North America for various grades of electrical enclosures 
typically used in industrial applications, one can easily 
surmise that the term “inverter duty” is not all that well 
defined, says Reece.

Introduced to withstand the higher voltage spikes produced 
by variable frequency drives (VFDs) and able to run at 
very low speeds without overheating these motors are 
associated with increased performance.

But, warns Reece, this does come with an increased cost.

“The question that one has to answer is if the motor with 
the word “inverter” on the nameplate is worth the added 
cost,” he says.

There is, however, no one single answer to that question, 
but he does advise that one gets a clear understanding of 
the efficiency of one’s pumps to do so.

He says when guiding engineers towards specifying the 
correct motor to match their pumping requirements, it is 
critical that they understand centrifugal pump control and 
the resulting pump speeds and how torque is affected by 
this speed.

“Know the speed and the torque of a drive and you will have 
a very good idea of its efficiency,” he says ultimately giving 
one insight into the need for an investment into an inverter 
duty motor or not.

Pump control and speed
According to Reece when selecting pumps for variable flow 
it is important to make a selection based on a design flow 
that is to the right of the pumps best efficiency point.

“For most centrifugal pumps running on drives the rule of 
thumb is 95% VFD efficiency. Sometimes the drive will run 
at low speed, lower torque or higher speed, higher torque, it 

With the ever-increasing 
use of variable speed 
drives for pump systems
With the ever-increasing use of variable speed drives for pump systems, the question 
of what specifically an inverter duty motor is, seems to remain unclear to many. Reece 
Robinson, senior technical trainer for the Grundfos Technical Institute, attempted to 
bring some clarity on the subject during a recent international webinar.
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depends on the duty cycle, but if you 
are trying to estimate the energy 
savings using the drive then using 
95% VFD efficiency is a good guide.”

He says a lot of questions are 
often asked about turndown ratio. 
“When I am doing training a lot of 
people ask what is the turndown 
ratio – how slow can I go on the 
pump or the motor. The reason 
it comes up is because of cooling. 
If you look at a typical motor it is 
connected to the shaft-mounted 
cooling fan, so whatever speed the 
motor is turning, the fan is turning 
at the same speed,” he says. “There 
is a lot of concern about how well 
a motor is then able to cool itself.”

But, says Reece, cooling has to 
include a look at torque. “What 
is the horsepower of that motor, 
how much is the torque. That is the 
guideline in terms of cooling more 
than anything else.”

Using a pump curve example with 
the design head at 180 gallons 
per minute at 235 feet of head at 
15 horse power 15 with a full load 
speed of 3450 revolutions per 
minute (RPM), the torque would be 
22,8 foot pounds.

Turning this pump down to half its 
speed would take one to 45 gallons 
per minute at 14.7 feet, with 0,23 
horse power and 863 RPM. 

“The big one, however, to take note 
of is the torque at only 1.4 foot 
pound,” says Reece. “This is a four 
to one speed ratio. What we take 
from this is that we don’t need a 
lot of cooling when the torque of 
this motor is only 1.4 foot pound 
from a base torque of nearly 23 foot 
pound.”

According to Reece a useful equation 
to remember for torque is that it 
equals the horse power times 5250 
divided by the rotational speed.

“So, if you take your pump down 
to 25%, reduce the speed by 75%, 
the torque has been reduced by 
93.9% and then we are only at 6% 
of our full load torque. This paints 
a picture that we do not really have 
to be concerned about cooling 
because this is a characteristic of a 
variable torque device, which is the 
whole family of centrifugal pumps.”

He says it is also important to look 
at what happens to torque when 
one has a constant pressure pump. 

Using the same example, he showed that if one reduced 45 gallons of water per minute 
but remained at 235 feet then the speed would only be reduced by around 20%, the 
torque would have been reduced by 60%. “You still don’t have to be worried about 
cooling as one is only at 40% of the torque at that point. The same is true when one 
looks at speed and torque reduction with proportional pressure control.”
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