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“Gap” Spurs Industrial Revolution for Motors

Ed Hubble, Power Transmission Specialist, Van Meter Inc.

\ » Ed started in the power transmission business in 1977. He has
gained much experience over the years through courses including
Dodge School of Power Transmission, Reliance School of Motors
and Drives, Goodyear home study course for applying v-belts and
cogged tooth belts, Boston home study for gearology, IDC Bulk
material handling, Fafnir school for bearing application,
Technical Associates Introduction to vibration analysis and root
cause analysis and how to identify failure causes.

-

*  He has worked with many customers over his 30 plus years,
reducing energy costs through more energy efficient power train
systems encompassing motors, gear reducers, couplings and belt
and chain drives. He often gives presentation on motor training
on what to look for when applying motors and how energy can be
saved in particular applications.
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MagnaDrive:
Energy Savings Utilizing Magnetic
Couplings & Adjustable Speed Drives
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Key Features and Benefits

e Green Technology

e Simple Installation & Operation

e Cushioned and Delay Start

e Accepts Misalignment

e Low Cost of Total Ownership

e No Physical Connection and Eliminates Vibration
Transfer Between Motor and Load

e No Lubrication Required

e | ow Maintenance Permits Shock Load
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Ideal for Applications Subject to:

 Vibration

£ Periodic Load Seizures

£ Pulsating Loads

Z Thermal Expansion

Z Shock Loading

£ Tight Space Constraints

Z Fluid Coupling Problems

£ Damper usage to control flow in pumps and fans
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Cushioned Start
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Lower peak demand

sLower inrush duration
At start up, the motor must overcome only the inertia of the motor and the
MagnaDrive Conductor Rotor and NOT the Magnet Rotor

Creates energy savings with many on-off cycles

*Reduces equipment wear

*Reduces power usage rate assessed by the utility company

Permanent Copper
Magnet Rotor Conductor
Rotor
: |
Motor Shaft L oad Shaft
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With a Disconnected Connection

Vibration and misalignment between motor and load
cause bearings, seals, and other components to fail
prematurely increasing energy usage.

Misalignment causes energy waste as the motor
needs to work harder to overcome losses.

Thermal growth causes misalignment and energy
waste due to increased friction between bearings.

R

Less vibration and no misalignment problems
between motor and load increases bearing,
seals, and other component life keeping system
efficient.

Virtually no energy is wasted due to
misalignment.

Thermal growth is accommodated in the system

due to the air gap. (\
=
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App. Real App. Real
Power Power Power Power

KWV A kKWW KWV A kKW

Phase 1 1.354 1.058 Phase 1 1.208 0.836
Phase 2 1.444 1.170 Phase 2 1.311 0.948
Phase 3 1.443 1123 Phase 3 1.310 0.900
Avg/Total 4. 241 3.350 Avg/Total 3.829 2.684

A before and after electrical system analysis showed
immediate reduced motor amperage and temperature upon
installation. Infrared scans showed the temperature dropped
approximately 2 degrees Celsius with the MagnaDrive
couphng nstalled, dropping the temperature out of the critical
range.
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App. Real App. Real
50 Power Power Power Power

- 40 kVA kW kVA kw

E z0 Phase 1 1.354 1.058 Phase 1 1.208 0.836

Phase 2 1.444 1.170 Phase 2 1.311 0.948

A PROBLEM }* - 2851liR_1 156 _jpg

Phase 3 1.443 1.123 Phase 3 1.310 0.900

Avg/Total 4.241 3.350 Avg/Total 3.829 2.684

A  before and after electrical system analysis showed
immediate reduced motor amperage and temperature upon
installation. Infrared scans showed the temperature dropped
by approximately 2 degrees Celsius with the MagnaDrive
coupling installed, dropping the temperature out of the critical

A CORRECTION |" - 2559R 1163 range-
db Readings on Pump & Motor Before & After MagnaDrive Coupling
In addition, vibration levels Reading Location Before After
decreased by approximately Pump Side (readings taken on pump) 64 db 51 db
30% at four measurement Motor Side (readings taken on motor) 56 db 32 db
points in the system. Pump Side (readings taken on front bolt) 43 db 31 db
Motor Side (readings taken on front bolt) 43 db 30 db
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Energy Saving Coupling Comparison Magnabrive Coupling

P—_— e~

100
b= L%t?,[,;?dakI Speed Reduction Resulting Power
E w/ Gapping Saved
— B0 -
O 3% 9%
|
,.E 5% 14%
x ©0 10% 27% [l
2L
.§ 15% 39%
—
-
[4°]
=
S
=S

0 10 20 30 40 50 60 70




n.,.

thRKGREEN

The Affinity Law

ASDs save energy on pumps, fans, and
other centrifugal equipment by

controlling process speed by
AOCOT I AGEAAIT T L
gap and drawing from the motor the
reduced power required by the

centrifugal application

The speed of MagnaDrive constant
speed couplings can be adjusted with
gaping to achieve a limited range of

Afﬁmty Laws For Centrifugal Loads
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process controls, thus providing the

—-—0% Flow/Volume
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——% Input Power

same energy savings on pumps and fans

A reduction in speed also translates into
a reduction in energy

— Power varies as the cube of speed
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58% Energy

i?u Water & Wastewater

¢+ End-User: Synagro Technologies, Inc.,
Baltimore, MD

¢ Application: Thermal Oil Pump

¢ Product: MGE-15

¢+ Motor Data: 100 Hp / 1800 RPM

MGE-15 was bought for maintenance reduction. Severe vibration and pump rebuilds were eliminated after the
MGE was installed. Also, preliminary data shows significant energy savings. With the original coupling the
motor current reading was 102 AMPS, and after the MGE-15 coupling was installed the reading dropped down
to 43 AMPS. *Energy savings data provided by customer and specific to each application.
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' L U HVAC End-User: US Army, Ft. Wainwright, AK

Application: Heating System Pump
Product: MGE-07

Motor Data: 15 Hp/ 1800 RPM

* S >

S 20-27% Energy

Savings!!!*

27% energy savings after coupling was installed. Before Modification — 11kW energy usage on pump using
flexible coupling (photo on the right). After installation — 8 KW energy usage on pump. Most of the energy
savings is from eliminating misalignment and vibration. Also a small 2.2% reduction in speed accounted for
additional energy savings. Coupling costs aprox. $1,100. Pump is run 8 months out for the year. Therefore
savings per year = 3 kW * 24 hrs / day * 243 days * $0 .145 per kW/h = $2,537 savings per year. Payback =
0.41 months or 5 month payback in energy only. Additional savings in maintenance makes payback much
shorter. *Energy savings data provided by customer and specific to each application.
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