Improving performance and reliability in electric motors
Preventative maintenance has long been understood to deliver a range of benefits to industrial
processes and their operators; minimising downtime and extending service life, reducing
operational costs and improving productivity.
Karl Metcalfe, Technical Support at AEMT, looks at expanding this principle and investigating energy
savings at the same time.
With standard electric motors available off the shelf from several different outlets, many on a 24/7 basis,
the question is why keep spare motors on site? It's a view many in the industry share when the motor is
running without problems.
However, what some in the industry fail to recall is the problems that arise from a breakdown: loss of
production, down time, the sourcing of a replacement, as well as the removal and fitting of the replacement
once it has arrived. What we all know is that the breakdown will always occur when you are trying to meet
a deadline or running at full capacity. You can never accurately predict a shutdown due to a motor failure.
Operators may say: "If we had a motor on the shelf, we would only save a few hours". This is true.
However, they are missing the point: the way a spare motor should be used is not as a reaction toa
breakdown but to prevent it.
A spare motor should be part of a rotational maintenance system (a 12 month rotation for example), a
planned shutdown when production is low or when equipment is offline, at a time of the manufacturer's
choosing. This motor should then be sent away to be checked, serviced and back in the stores ready for
the next planned rotation.
The practice of rotational maintenance was used for many years in industry, new motors were not as
readily available as they are today, but now we have other issues to consider, such as the environment.
Rather than continuing to buy new motors and throwing the old ones away, why not service what we have
and reuse them.
This process can be kicked off with a site survey that can help to identify motors you could possibly be
without for a few days and the motors that are critical to your production. The majority of AEMT members
offer this service as well as providing an overhaul of your spare motors, backed by advice on improving
efficiency and reducing energy consumption.
Everyone would like to save on energy costs, but where do you begin? Pumps and fans are a great place
to start with the use of inverters or variable speed drives. For applications where motors are not running at
full power, the introduction of electronic speed control can offer significant savings.
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This is especially true for applications involving centrifugal fans or pumps. Reducing the speed by 10%
reduces the power consumed down to approximately 73% immediately, saving energy and money. This is
made possible because of the relationship between the speed and power of a fan or pump, which is called
the Cube Law:
Flow is proportional to speed (10% slower = 90% flow).
Torque is proportional to speed squared.
Power is proportional to speed cubed.
Therefore: 0.9 x 0.9 x 0.9 equals approx. 73% of the power.
So in real terms, a 22 kW extraction fan running at full load at around 90% efficiency for 8 hours per
day during 3 shifts Mon-Fri (4,160 hours each year) at 10p per kWh costs £8,231.00 each year to run. If
we slowed the fan to 90% speed, we would save 27% or £2,222.00 pounds every year. This saving is
around the price of a 22 kW variable speed drive so your investment pays back in around a year.
Understanding these principles and applying them to real life applications can deliver quantifiable
savings for process operators. AEMT members have the practical industry expertise to offer advice and
effective solutions that can improve performance and reliability while reducing operating costs.
Photo Captions:Pics 1 and 2:- The graphs show the Cube Law.
Pic 3:- Karl Metcalfe, Technical Support at AEMT

About the AEMT
The Association of Electrical and Mechanical Trades (AEMT) was founded in 1945. It is an
International Association representing leading companies in the electrical and mechanical service and
repair industry. Members manufacture, distribute, install, service, maintain, and repair, electric motors,
drives, pumps, fans, gearboxes, generators, transformers, switchgear, and ancillary equipment. In addition
to motor and pump service facilities, most members operate mechanical engineering workshops for metal
fabrication and the repair and refurbishment of worn components. Others include panel building facilities
and some carry out repairs to industrial electronic equipment. Associate Members are companies that
supply products and services to Members.
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Proceeding the publication of AEMT's and BEAMA's jointly produced first code of practice for The Repair
and Overhaul of Electrical Equipment for use in Potentially Explosive Atmospheres, which was adopted as
the initial IEC 60079-19 international standard. The association has put together a selection of Training
modules covering the Theory and Practical nature to ATEX and IECEx equipment repair. The modules are
delivered as accredited training courses by expert teams across the globe.
The image(s) distributed with this press release may only be used to accompany this copy, and are
subject to copyright. Please contact DMA Europa if you wish to license the image for further use.
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