


You still can. With Brother Gearmotor's industry-best 5-year limited warranty,
you can be assured of the best protection and performance on every standard model.

With premium protection comes the ultimate peace of mind. That's why Brother leads the way
once again, by shielding its entire line of standard gearmotors with the industry’s best warranty.
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Saving Money with High-
Efficiency Gearmotors

Joseph L. Hazelton, Contributing Editor

Standing in a !El:tﬂi"y"l:ﬂ' a warehouse, vou're
bound to notice machinery, whether it's a con-
veyor systemn that winds across the floor or
large fans that hang from the ceiling. You may
even notice automated guided vehiches or aulonomous mo-
il robots carrying parts, driving themselves from one sec-
tion of the bullding to anothes.

These machines —conveyors, fans, AGVs, AMR=z—are
good candidates for using high-efficiency gearmotors, espe-
cially il they're expected (o run for long stretches at a timse, 1
they aren’t using high-efficiency gearmotors, then they may
he costing more money than they should.

Machines' gearmotors can have a sizable effect on an en-
ergy bill. According to Christopher Moskaites, depending on
the [acility, its pearmotors may account [or up to 50 percent
of its energy bill.

Moskaites s product manager — electro-mechanical solu-
tinns for Lenze Americas. Located in Uhkbridge, MA, Lenze
makes pearmotors for the logistics and automation indus-
iries, among others,

Given their effect on energy bills, the long-running mea-
chines get the most atention from compandes that want to
save money. “They really focus on the ones that are more
continuous duty,” Moskaites says.

To save monecy with high-ellicicncy pearmotors, an
end user has to consider many things, big and small, from
whether its application runs long enough to benefit from
high-efficiency gearmotors to how many gear stages are
needed in a pearmotor's pearbo

Long Stretches of Time
High-efficiency gearmotors reduce energy costs when the
pearmotors are used in machines that operate continuoushy
or near continuoushy.

Mow, iU's casy 1o Gpure out which machines operate con-
tinuously. They operate 24/7 /365,

But, which machines operate near continuoushy? What
does “near continuously” mean? That is, how many hours
does a machine have to run for it to operate "near contin-
uoushy™? Docs it have o run 20 hours? Filteen howrs? How
mmany hoiirs ace enough?

Several, according to Michael DeMeao,

He's national electronics sales engineer for SEW- Burndrive
Inc. Located in Lyman, SC, SEW-Eurndrive makes gearmao-
tors for a number of indusires, including the airporl and
parce] industries,

DeMen says that after a system Is up and running continu-
ously for several hours, energy savings can be obtained, es-
pecially if the system is operating at peak load. He adds that
in a 24/7 operation, a system may operale conlinuously [or
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only five to six hours during each eight-hour shift and still
show energy savings.

Depending on the application and its load, though, several
hours may not be enough, but to operate “near continuoushy,”
a machine doesn't have o be running [or 18, 19, 20 hours.

Mow, AGVs and AMRs, because they use batteries, they
need high-effickency gearmotors in order to run as long as
possible,

"I you're running on a battery and you're not efficient,
your battery is nol going o last very long, and you'me not
going to get a lot of work done in the warchouse” says
Matthew Roberson.

Roberson is vice president of Brother Gearmotor, a divi-
sion of Brother International Corp. Located in Bridgewsater,
N, Brother Gearmolor serves the food and beverape indus-
iry, the packaging indusiry, and others.

Naturally, AGVs and AMRs need to recharge their batter-
ies from time to time. But, the more efficient their gearmo-
tors, the less ofien they need to — and the more work they get
done beiween recharpes,

Gauging Efficlency
But, how to know whether the gearmotors in an application
are high efficiency? And if they aren’t, how to know whether
high-efficiecncy pearmotors would reduce energy bills?

Do way o find oul both things: Bring in a gearmotor
manufacturer,

A number of them are willing o look at the gearmotors in
an application, measure the enerpgy consumption of the ap-
plication, decide whether high-celliciency gearmotors could
be installed, and estimate how much less energy would be
consumed if they were installed.

Mow, gearmotor manufacturers will measure an applica-
tion's enerngy consumption rather than its energy efficiency
because elliciency can be ricky o calculate. Also, by looking
al energy consumplion, they avoid the possibility of system
efficiency belng mistaken for gearmaotor efficlency.

Both practices are explained by Tom Koren, director of en-
gineering for Mord Gear Corp., Waunakee, W1. Mord makes
pearmolors for a number of industries, including the airport
and steel indusiries.

What makes efficlency tricky to calculate is: A gearmotor
may be operating normally, no problems, butwhat about the
rest of the application, say a conveyor system? What if there's
a problem elsewhere in the system, a problem that makes
the gearmotor seem less efficient?

"Was there a wom bearing binding up on the conveyor
during our test?” Koren says. “We don't know!”

Because there's always the possibility of a problem else-
where, a prarmotor manulacturer may decide it best not to
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suggest that a competitor's pearmotor is less efficient when it
may only appear to be less efficient.

As for why measure cnergy consumption: "You don't tic
dollars signs 1o efficiency,” Koren says. “Efficiency is really
what you're improving, but it's not what you're paying for.
You're paying for emergy”

S0, pearmotor manufacturers would report on the number
of kilowall-hours consumed by a system, nol on the percent-
age of a pearmotor's energy efficiency.

Measuring Energy Consumption
MNow, a system’s energy consumption can be measured in
several ways: theoretically, actually, and with a one-olll pe-
placement,

For example, a theoretical study would include a detalled
list of a system's conveyors, their expected loads, and their
expected energy consumption. In an actual study, the sys-
tem would be equipped with devices for recording the actual
cnerEy consumpiion.

A one-off replacement study would involve replacing one
pearmotor in a system. In this case, to start off, a gearmo-
tor would be selected and a power meter attached o it to re-
cord encrgy consumption. 'The gearmotor may be a system's
worsi-case scenario, the gearmotor that uses the most energy
because, for example, it powers a conveyor with an incline.

After some time, the power meter would be detached, the
pearmotor removed, a new gearmotor installed, the meter
reallached, and cnerpy consumption recorded again. In the
end, energy consumption with the old gearmotor would be
compared to energy consumption with the new one.

However, both actual study and one-off replacement may
take considerable time, depending on the application.

To illustrate, Koren estimates the time for an actual study
of a conveyor system at an airport: three months, “We like
o get two to four weeks of data per conveyor type or con
veyor setup,” he says “There's inclines, there's declines,
there's merges, there's transfer conveyors” After the data is
gathered, the rest of the tme is spentl analyeing it and creal-
ing a proposal for new gearmotors. Naturally, if the conveyor
system s more complicated, the study
would likely require more time.

According to DeMen, a power meter could be left on a gear-
motor for four weeks.

To Save Money Takes Planning
Mow, with a study taking months, it can be easy to lose sight
of the real goal: saving money with high-efficiency gearmn-
bors.

Il the poal is keptin sight, though, then knowing how longa
study takes, can be a help, An end user can plan for a lengthy
study. It can estimate total tme for the whole process: time
for the study, time to review and decide on the proposal,
time to install the new, high-efficiency pearmotors.

Koowing the tolal time is especially important il the
money for improving a system is available for a limited tme,
like untll year-end. That way, an end user can contact gear-
motor manufacturers long, long before year-end, avoiding a
time crunch.

Some end users, though, may not necd a study o be sure
of lowering their energy bills. *There is real cost savings)”
Koren says, “and some people realize that and just spend the
money upfront, but majority wants the studies”

Starting with the Motor
Mow, doing a study may be complicated and time consum
ing, but finding a high-efficiency gearmotor starts simply
with the motor, with one that generates enough starting
torgue and continuous torgque for an application, whether a
smiall AGY or a larpe conveyor system.

The needed torgues may be found in different types of mo-
tors, from a standard AC induction motor o a permanent
magnet motor [PMM]. If a motor type isn't efficient enough,
it may be possible to modify it so0 it can be energy efficient.
For example, AC induction motors can be made with more
copper windings,

However, depending on the application, it may be nec
essary to change to a different motor type in order to have
high-efficiency pearmotors.

For example, a different type may be needed il ithe applica-
tion handles variable loads, In that case, the system's motors

Besides being complex, though, a
system woulbd take me to study il it
handles variable loads, The airport
conveyor system 1= a good example.
“You can't go in for a couple days be-
cause you need to look at the average
bag traffic,” Koren says. “lhe weckend
travel is much different than the week-
day travel. And a month with holidays,
as in the Fourth of July, there's less
business travelers.”

Koren adds, though, that a system
with a consistent lood would likely re
aquire: fewer days for gathering data: “You
can go in and snap a smaller picture”

Like an actual study, a one-off re-

1]

An applicanions load and

placement study could 1ake months — e

whether theyre constant or variable, ane considerations when trying o
high-effidency gearmotons.

{Photo courtesy of Mord Gear Corp



The ofars it has, and the s
“ﬁ'ﬁ“nﬁmmmmf"‘ Gearmatars. fPhoto
courtesy of Mord Gear Corp.)

miy be slowed down when it's handling a lighter load.

Hewever, high efficiency at full load may not be high effi-
ciency at partial load. Koren explains: *You might have a 90
percent elficient motor, but at hall load, it might only be 70
percent efficient.”

Koren adds an example of where high-efficiency gearmo
tors could be running inefficiently at partial load: a distribu-
tion warehouse in the retail indusiry. In that case, the ware-
howse would've sized its comveyor system o handle a peak
boad that oceurs during part of a yvear, like the holiday season.
But, what about the rest of the year?

“In July, that conveyor might be at 25 percent load,” Koren
says. "With standard motor technologies, that is a very inef-
ficicnt system. With permanent mapnel motor technologics,
it's a very efficient system.”

Koren explains that the difference is the PMM's efficiency
curve: “Tt's a very flat efficiency curve” So, a highly efficient
miostor at 100 percent load would still be highly efficient at 50
percenl load. "A permanent magnel motor does not lose that
efficiency at partial load or partial speed.” Koren says.

PMMs are more expensive, but the extra expense may be
offset by extra savings from a system that's highly efficient
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whether its load is heavy or light.

To ligure the savings, an end wser would need 1w look atl
iotal cost of ownership with its current gearmotors and esti
mated total cost of ownership with PMMs, Then, it could see
when the extra savings would equal the extra expense, could
see the breakeven point. After that point, the exira savings
ithat were paying [or the more expensive motors, could be-
come exira savings spent elsewhere or banked.

To take advantage of itz efficlency curve, a PMM would
need to have a motor controller, also called an inverter. In
applications with variable loads, the controllers could also
increase the encrgy efliciency of the molors by allowing
them 1o index and
turn  themselves /7

om and off.
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“Does the conveyor need to run constantly, waiting for a
box or a suitcase?™ Koren says. "0r can it wait for a suitcase to
b fed 1o it and then turn on and tum back off?"

This efficiency could be lost, though, if a motor is indexing
excessively. “If you're indexing too often, it does take exira en-
ergy to accelerate and a waste of energy to decelerate,” Koren
says. "It might make more sense to just leave it running™

Excessive  indexing —thal is, reduced cnergy  cfli-
ciency —can be avoided through a programmable logic
controller. A PLC can operate lts motor In the most energy-
efficient way. For example, once a system's most efficient in-
dexing rate is fipured, the PLC can be programmed to inclode
the minimum load for continwouws nunming. Koren describes
the communication between the motor controller and the
mator: “If my demand gets below this, then slow down the
speed or turm off altogether”

Rightsizing the Motor
While figuring out a system’s motors, an end user faces an-
other challenge: not overskzing.

According tn Maoskaites, historically, end users have
tended not to use properly sized motors; they've tended to
oversize, which wastes a lol of energy. "We [ind that a lo” he
says, " Ihat's a good way (0 conserve energy, i5 just (o make
sure you're using the proper motor”

An oversized motor may be part of a system because some-
body chose the motor years apo and since then, whenever it
necded o be replaced, oo one thought o ry another size.
Muoskaites knows that situation: “Somebody just says, ‘T've al-
ways used a five-horsepower motor, T'l just keep using that™

Another reason for an oversized motor: An end user wants
safety, perhaps too much safety. If too much: “that safety that
you're building into the system, may cost you thousands of
dolkirs a year,” Koren says,

Today, however, end users appear to be rightsizing their
mntors more often than they used to. That's what Moskaites
has observed. When he walks through [acilities, he does see
oversized molors in many conveyor systems, bul he adds:
“It’s starting to happen less and less”

O, an end user may oversize because it doesn"twant to run
a fan to cool the motor. A system may need only one-quarter
horsepower to operate, but the end user buys a five-horse-
power gearmolor so il won'Loverheat, The end wser saves on-
ergy by not running a fan, but it now has a five-horsepower
gearmotor doing one-quarter horsepower of work

“You loze vour efficiency” DeMeo says.

One more reason that a motor may be oversized: An end
user may not know how much power is actually necded by
ils system.

To figure out the needed power, DeMen uses a conveyor
gyetem @38 an example. Begin with the system's starting
twrgue, but assume the system will sometimes need o be
started when its [ully loaded, when the staring torgue will
need o be greatest.

Say the starting torque needs to be 200-plus percent, so a
two-horsepower motor with a five-horsepower frequency
imverter is installed. The conveyor system now has its needed
slarting oo,

However, once the system is started, it may need only
one homepower to keep runmning. “So, I'm wasting all this
money,” DeMeo says, “all this sizing, all these bigper siaes,
just to get by with that starting tongue.”

Moreover, he points out: “T still need a certain amount of
energy to keep that two-horsepower motor energized even
though I only require one horsepower”

The starting tworgue of [our-plus borsepower, though, can
be: had through a one- horsepower permanent magnet motor.

"For the same one horsepower, you gain the starting
torque without increasing the size of the motor” DeMen
says. “So, after we pet our two, three hundred percent start-
ing torgue, then 'mostill just a one-horsepower unit, and 'm
nol wasting any energy rving 0 keep my two-horsepower
motor energized

“That's basically the gain of a permanent magnet motor]
he adds. “That leads to the efficiency”

The Gears: Type, Ratlo, and Stages
“A lot of people focus on the motors. And that's good; you
should,” Roberson saye. However, he adds: “Sometimes, it
doesn't make sense to put a high-efficiency motor on a less-
elficicnt gear train,”

The efficiency of the gears depends on the type of gears.
There may be times when gear type is limited by the applica-
tion. When it isn't limited, though, the most efficient gears
should be selected. As examples, bevel pears and helical
pears are more ellicient than worm pears.

A pear sel's efliciency also depends on its gear ratio, The
higher the ratio, the more efficient the set. The ratio indi-
cates efficiency because it indicates how quickly the gears
are changing the speed of the motor's power. The [aster the
change, the more eflicient the pear seL

Also, higher gear ratios can contribute to a pearbox’s effi-
clency by minimizing the number of gear stages. Bach stage
consists of additonal components that receive the motor's
power, transmit it, and subtract from it So, the fewer stages,
the fewer components, the ewer sublractions, the more

In 3 geanmoitar, the gear ﬂnﬁrmﬁﬂnﬁmh‘rtﬂfﬁ
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efficient the gearbox. "You have less shafis, lessbearings, less
seals, less pears in contact, less chuming losses in the gear-
box” Koren says,

Integrating Gearbox and Motor
Depending on the application, the number of components
may also be reduced by integrating the gearbox and motor.
The resulling gearmolor may be preferable because: "When
you make a compact, infegral system — gearbox, motor, all in
one package — you eliminate certain components, increas-
ing the overall energy efficiency” Koren says.

To illustrate, he mentions an older conveyor system in
which ithe motors were connecied by dulches to their gear-
boees, The systern’s owner, an airline, was thinking about re-
placing the drives, more than 800, with new ones in an effort
i use less energy, Lo save money.

After the system's energy consumption was studied, the
motors, clutches, and pearboxes were replaced with pear-
motors and motor controllers. Instead of cluiches being en-
paged and disengaged, motors were tarmed on and off, The
system's energy consumplion was siudied again.

The result: It was significant encrgy savings” Koren says.

Outside the Gearmotor
Getting rid of components may be possible outside the gear-
TR ECRT, Loein.

Roberson explains that AGY and AMR manufacharers gen-
erally prefer their gearmotors be right-angle pearmobors,
That way, each gearmotor can be connected (o s wheel as-
sembly by a hollow shaft alone, no other components.

*What we're finding in the AGVe and AMRs iz they're ak-
ing their wheel assembly and they're plugging it in —basi-
cally — o the pearmotor” Roberson says,

If it weren't a right-angle gearmotor, if it had a diferemt
configuration, the connection might require addidonal com-
ponenis, like a belt or a chain. “Which is really just anothor
system of energy loss” Roberson says.

He adds that a righi-angle pearmotor is a standard request
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Depending on the application, a gearmolons
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from AGV and AMR manufacturers. “You can see that trend
out there! he says. “That compact design, ability 10 have a
plug-in wheel, and not other components within the drive-
irain that would lose energy”

Consequently, when it comes 1o saving money by using
high-efficiency gearmotors, it's like Koren says: *It's more
than just the energy efficiency of motors. It's proper sixing
and selection of all the mechanical components” PTE
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Brother Gearmotors

A division of Brother Intemational Corporation, Brother
zearmotors offers a full line of gearmotors and
gcoessornes to meet virtually amy manufacturing power
generation need.

The company’s portfolio includes interior permanent
magnet motors (IPM), brushless DC, AC Induction and
other high-quality gearmotors and reducers for industries
such as food & beverage, packaging and material
handling. All Brother Gearmotors products are backed by
an industry-best five year limited warranty.
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SPELIAL ADVEHTISING SEL TION

&z one of the world's largest fine-pitch gear
mianufacturers, Brother Gearmotors leads the industry’s
push for smaller, lighter more reliable and energy-
efficient power transmission and metion contral
components. In the U5, customers are serviced from a
state-of-the-art, manufactunng and distribution facility
in Bartlett, TM.

Standing behind its precision gearmotors and parts,
Brother also features a best-im-class five-year warranty
for all standard products. Currently, Brother and its
subsidiaries employ over 1,000 people in the Americas.
For more information, visit www.BrotherGearmotors.com.
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at your side

200 Crossing Bbwd., Bridgewster, W DB207-0211
Phomne: B866-523-6283

Customer Service: gesrmioto rother.com
Technical Support: gearmotortechni rother.com
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Power Transmission Engineering

Free Knowledge Served Daily

For even more great information on
earmotors, incuding technical articles,
res and insight from the leading
manufachurers, case studies and application
examples, visit the Power Transmission
Engineernng archive.

But don't stop there! Just type what you're looking for

into our search box &t the top-right of any page, and you'lL
find just as much great information from our archives on
virtualby any topic related to mechanical power transmission
and motion control, whether it's gears, bearings, motors,
clutches, chain, gearboxes and maore.
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