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SAVE TODAY ... POWER TOMORROW

WHAT YOU NEED TO KNOW ABOUT

THE ENERGY SAVING OPPORTUNITIES IN
MOTOR SYSTEMS
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IN MOTOR SYSTEMS
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OPTIMIZING

COUPLING ELEMENTS

MAINTAINING A
BALANCED VOLTAGE
SOURCE

USING VARIABLE
SPEED DRIVES
(VSDs)

PRACTICING GOOD
REWINDING
PRACTICES

REDUCING AIR
PRESSURE IN
COMPRESSED AIR
SYSTEMS

COORDINATION
BETWEEN MOTOR
GROUPS

PROPER USING

HIGH-EFFICIENCY
MOTORS

MOTOR SIZING



ASSESSMENT MEASURES SCALES

Optimizing coupling elements is:
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EASE OF IMPLEMENTATION SAVINGS

LOW

COST PREVALENCE IN THE INDUSTRIAL SECTOR

IMPLEMENTATION COST SAVINGS PREVALENCE IN THE
INDUSTRIAL SECTOR

Improving 1% of the coupling elements
efficiency per shift for 1 kW can save
30 EGP per year.




EFFICIENCY OF DIVERSE BELTS:

50-85 %
EFFICIENCY

Worm gears have an
efficiency between
50-85% depending
on the:

» Transmission ratio

» Speed

« Lubricant

- Temperature
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95-98%
EFFICIENCY

90-96%
EFFICIENCY

The V-belt is widely
used, with an efficiency
of 90-96% depending
on the:

- Elasticity

» Tension

- Slip

» Alignment

The most efficient belt
types are the flat and
the synchronous.

The synchronous has
an efficiency of about
95-98%.




Misalignment of shafts and loose belts are the most
common pitfalls for declined efficiency:

EXAMPLES OF MISALIGNMENT OF SHAFTS: Solving the unbalanced voltage

source issue is:
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EXAMPLE OF LOOSE COUPLING BELT

COST

LOSS IN POWER
SAVINGS

EXAMPLE OF GOOD PRACTICE
OF ALIGNMENT
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O= CALCULATION METHOD OF VOLTAGE
é UNBALANCE PERCENTAGE:

EASY
SAVINGS

EASE OF IMPLEMENTATION

LOW

COosT PREVALENCE IN THE INDUSTRIAL SECTOR

are sequenced must be coordinated
so that each motor works with loaded by 75%- 100% of its

optimum efficiency. rated power.

Motor Sizes and the way motors The motor efficiency is
optimized when continuously

maximum voltage deviation from
average voltage

Percentage of voltage unbalance = 100 x
average voltage

Examples:
* If the efficiency= 90%, the original loss is 10%.

* If the unbalance is 3.6%, causing additional loss of 2% (i.e., 20% of original loss).

» For one shift, the saving is 60 EGP annually per kW if the voltage
unbalance issue above is corrected.
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Ensure using a small rating compressor
compatible with a small load.

If the load is higher than the capacity
of the small compressor, the need to
use a larger compressor appears.
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If the load is higher than the capacity
of the large compressor,the need to
use an additional compressor appears.

The sizes and sequence of use of
compressors to obtain the highest
efficiency according to the value
of load should be considered.

Demand (flow)
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|.| @ |.| ) Example:
: . Operation of small compressor and large compressor can be
For a group of motors serving a Advanced Control equipment sequenced/swapped to achieve optimum efficiency of the system.
certain load (compressor, pump, chiller), such as sequencers and Intelligent
the coordination and synchronization Pump Control (IPC) could be used
among the group of motors is crucial to achieve optimum performance.

to efficiently drive the load.



COMPRESSED AIR
at 5 BAR

EASE OF IMPLEMENTATION SAVINGS
LOW PRESSURE MACHINE
REGULATOR
COST PREVALENCE IN THE INDUSTRIAL SECTOR
A reduced pressure of 1 bar of compressed ' ‘

air system can decrease the electricity
consumption by 7%

PRESSURE CAN BE REDUCED BY:

PRESSURE PRESSURE SECONDARY
REDUCER BOOSTER STORAGE TANK

®
-_- PREVENTION OF LEAK
= Example:
[ ) JSING LOCAL BOOSTERS Using a booster at the higher pressure
b equipment at the end of the line while
reducing the pressure for the network
' HAVING SUFFICIENT instead of the line will reduce network
AIR STORAGE .
pressure hence the energy consumption.




EASE OF IMPLEMENTATION SAVINGS
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Theoretically, motor
rewinding can keep
the motor efficient.

Motor rewinding is an essential
process in extending motor
useful lifetime.

Most manufacturers advise
to get the motors rewound drops between (2.5% to 5%)
once or twice through the with each motor rewinding
motor’s life span. instance.

In Egypt: Motor Efficiency

P 2

Although the cost of motor rewinding is lower than replacing
it by a new motor, the losses due to the rewinding increases
each time the motor is being rewound.

It is recommended to rewind the motors at a qualified/certified
workshop, and not to be rewound more than twice

6. VARIABLE SPEED DRIVES (VSDs)

EASE OF IMPLEMENTATION SAVINGS

PREVALENCE IN THE INDUSTRIAL SECTOR

Variable speed drives (VSDs) enable the

motor to operate at various loads/speeds
with the same efficiency.

There's a power loss at the VSD itself.

If there is a group of motors to supply
the load,usually there is no need to use
more than one VSD.




‘_’ VSD is recommended when the load @9 In low rating motors, VSD cost is considered
o changes between 25%-100%.

)= high. However, VSD cost decreases
significantly at high rating motors.




EASE OF IMPLEMENTATION SAVINGS

LOW

PREVALENCE IN THE INDUSTRIAL SECTOR

COST

The use of motor with a greater rating than the load
(load less than 50% of the motor rating) significantly

reduces efficiency. Hence, the motor must be meticulously
selected to cope with the required load only.




8. USING HIGH-EFFICIENCY MOTORS "The Egyptian Programme for Promoting Industrial Motor Efficiency"

follows the UNIDO approach that promotes energy efficient motors in the
industrial sector. A series of infographics have been generated to boost
awareness on the technical, financial and environmental benefits of
improving the efficiency of Electric Motor Driven Systems (EMDS) and
accelerating the market penetration of energy efficient motor systems in the
industrial sector, and this is to increase energy efficiency and mitigate GHG in

Egypt.

EASE OF IMPLEMENTATION SAVINGS

For more info:
LOW g, 201028951112

PREVALENCE IN THE INDUSTRIAL SECTOR &5 \vww.imeep-eg.org/
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I Imep.unido@gmail.com
m Industrial Motors Efficiency Program - IMEP Project
B mep uniDO

n Industrial Motors Efficiency Program - IMEP Project

Using high-efficiency motors especially with @MotorsProgramme
motors with high I"atings that are dQSigned u Industrial Motors Efficiency Program - IMEP Project
M P
for long operating periods leads to high energy S pr=oa g
savings through-out the motor’s life span. p . A
llljﬁ\d
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N\~ INDUSTRIAL MODERNISATION CENTRE Cleaner Production Center
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IE STANDARDS
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