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We are all familiar with the figures:
around 70 per cent of industrial
energy demand comes from electric
motors. This represents CO2 emis-
sions on the order of some 427 milli-
on tons. The European Commission
is convinced that savings equal to
the electrical power consumption of
Sweden could be achieved with sui-
table measures.

Bauer Gear Motor welcomes the
EU Directive

EU Directive ErP  2009/125/EC
(Eco-design Requirements for Ener-
gy-using Products) defines the con-
ditions for these savings. The EU
member states gave their support to
the new rules for reducing the ener-
gy demand of industrial motors at a
meeting of the ecodesign regulatory
committee on 11 March 2009.

The ordinance sets out three
stages:

from 16 June 2011 onward, motors
must comply as a minimum with
MEPS (Minimum Efficiency Perfor-
mance Standards) energy efficiency
class IE2 (High Efficiency; formerly
EFF1). From January 2015 onward,
energy efficiency class IE3 (Premi-

um Efficiency) will be the standard
for motors with rated power of 7.5 to
375 kW, and from January 2017 on-
ward for motors with rated power of
0.75 to 375 kW. Motors controlled
by frequency converters are exempt
from this regulation. For such mo-
tors, IE2 is sufficient.

Company policy

We see ecodesign as an affirmation
of our efforts. Bauer Gear Motor stri-
ves to reach its goals with minimum
consumption of raw materials and
energy, the least possible impact on
the environment, and efficient use
of resources. Bauer Gear Motor ful-
ly supports the Directive, especially
because most of our developments
are committed to energy savings.

What does the EU directive
mean?

IEC 60034-30 is an international
standard for energy-efficient mo-
tors and will in future years be used
worldwide in this area. Electric motors
account for approximately 1.07 billion
kWh of the total energy demand of
the EU. Using energy efficient mo-
tors would achieve energy savings of
20 to 30 per cent, thereby reducing

the total cost of ownership (TCO) and
reducing global warming.

Bauer Gear Motor PMSM-Drives al-
ready fulfill the future requirements
of IE4 laid down in the draft IEC
60034-30 Edition 2 which will be
approved shortly.

As things stand today

New IE (International Energy Effici-
ency) efficiency classes were intro-
duced at the beginning of 2009:

e |E1 = Standard Efficiency
(~EFF2)

e |E2 = High Efficiency
(~EFF1)

e |E3 = Premium Efficiency
(10 - 15% higher
efficiency as IE2)

e |E4 = Super Premium
Efficiency
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Aluminium

Losses

100%

Permanent Magnet

No voltage induction in the rotor

no heat losses in the rotor
Rotor losses reduced by 100%
Total losses reduced by approxi-

mately 25%
Total efficiency increased > 10%
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Copper

higher electrical conductability
of copper

e Rotor resistance reduces by
40%

e Heat losses in rotor reduced by
40%

e Total losses reduced by
10..15%

e Total efficiency increasded by
I
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The stator of a permanent magnet
synchronous motor has the same
structure as the stator of a three-
phase asynchronous induction mo-
tor (ASM), with three separate phase
windings. However, a PMSM has a
rotor with embedded permanent
magnets made from the rare-earth
material, instead of the squirrel-cage
rotor found in induction motors.

These permanent magnets and the
resulting constant magnetic field
eliminate the need for inducing a
magnetic field in the rotor in order
to produce torque, and they elimi-
nate the need for a speed difference
(slip) between the rotating fields of
the stator and the rotor, which is
required in an induction motor. The
rotor rotates synchronously with the
rotating field of the stator.

A synchronous motor cannot start
up by itself when connected to the
mains, due to the inertia of the ro-
tor and the high speed of the rotat-
ing stator field. Magnetic coupling
between the two components is
not possible under these condi-
tions. Consequently, the rotor must
be brought up to the speed of the
rotating field. A frequency converter

allows this to be done by increasing
the speed of the rotating field in a
controlled manner while maintaining
magnetic coupling between the sta-
tor and the rotor.

Synchronous motors run at constant
speed independent of the load. The
torque of a synchronous motor is
proportional to the current. The input
current necessary for the required
torque is determined from the rotor
position and the motor data on the
following page. This requires a field-
oriented frequency converter with a
suitable algorithm for controlling syn-
chronous motors.

PM synchronous motors have con-
siderably higher power density and
much better efficiency than induc-
tion motors. For geared motors, this
yields higher system efficiency with
minimal installation volume. PMSM
drives can produce higher torques
with the same installation volume,
which may allow a smaller motor size
to be used in some applications.

Small installation volume and
minimal weight

Extremely high efficiency
under rated operating condi-
tions

Considerably better efficiency
than induction motors, even

under partial load conditions

High torque density and
power density

High overload capacity
Lower life-cycle costs
Clear operating cost sav-
ing potential (resulting in a
smaller CO, footprint)

Short payback time

Futureproof Investment
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All motors: converter supply voltage 380 to 500 V

-
Motor data sheet: S09SA4 (example)

Rated power P, 15 KW The reverse EMF is the voltage induced in the rotor
Rated torque M, 955 Nm by the magnetic field of the stator. It depends on the
Rated current |, 59 A rotational speed of the rotor.
Motor poles 2p 4 Torque constant kt
Rated speed n 1500 m ’ .
P n i Ratio of motor torque to motor current in amperes.
Rated frequency 50 Hz
Motor efficiency n IE4 -89.2 % .
: D-axis inductance Ld
Motor connection Y
Phase-to-phase resistance U-V R, 99 ohm The mductance in the direction Qf current component
— : id, which generates the magnetic flux.
Winding resistance Rs,, 4.95 ohm
D-axis inductance L, 79 mH Q-axis inductance Lq
Q-axis inductance L, 113 mH The inductance in the direction of current component
Reverse EMF constant k| 200 V /1000 rpm ig, which generates the torque.
Torque constant k, 3.2 Nm/A Inductance
Peak torque M a0 25 Nm A measure of the ability of an electrical conductor to
Peak current | . .o 8.0 A produce a magnetic field.
Moment of inertia 0.00245 kgm?2
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Motor Data (ventilated)

Data Inverter Duty

Rated power P kW 1,5 2,2 2,2 3

Rated torque M Nm 10 14 10 12,75 12,75
Rated current || A 3,1 4,3 5 6,8 7,9
Motor poles 2p 4 4 4 4 4
Rated speed n, 1/min 1500 1500 2250 2250 3000
Rated frequency Hz 50 50 75 75 100
Motor efficiency n % IE4 - 89,2 IE3 - 86,7 IE4 - 91,1 IE3 - 89,2 IE4 - 91,5
Motor connection Y Y D D Y
Phase-to-phase resistance U-V R, Ohm 9,9 9,9 3,3 3,3 2,46
Winding resistance Rs,, Ohm 4,95 4,95 4,95 4,95 1,23
D-axis inductance L mH 79 79 26,3 26,3 19,3
Q-axis inductance L mH 113 113 37,5 37,5 27,4
Reverse EMF constant k| /1000 1/min 200 200 115 115 100
Torque constant k1 Nm/A 3,2 3,2 1,8 1,8 1,6
Peak torque M 60s) Nm 25 25 25 25 25
Peak current | eog A 8 8 14 14 17
Moment of inertia kgm? 0,00245

n1 (from - to) 1/min 100 bis 350 \ 100 bis 1000 100 bis 350 \ 100 bis 1000 100 bis 1000
M1 Nm 8,5 + 0,0045"n1

n1 (from - to) 1/min 350 bis 1800 1000 bis 1800 | 350 bis 3000 1000 bis 3000 100 bis 3600
M1 Nm 10 13 10 13 13
Motor Data (ventilated) S09XA4
Rated power P kW 2,2 3 4 5,5 7,5
Rated torque M, Nm 14 19 17,5 17,5 24
Rated current | A 4,35 5,9 9,2 10,7 14,8
Motor poles 2p 4 4 4 4 4
Rated speed n, 1/min 1500 1500 2250 3000 3000
Rated frequency Hz 50 50 75 100 100
Motor efficiency n % IE4 - 89,8 IE3 - 87,7 IE4 - 90,8 IE4 - 93,0 IE3 - 91,5
Motor connection Y Y D Y Y
Phase-to-phase resistance U-V R, Ohm 5,3 5,3 1,76 1,31 1,31
Winding resistance Rs,, Ohm 2,65 2,65 2,65 0,655 0,655
D-axis inductance L, mH 50,8 50,8 16,9 12,7 12,7
Q-axis inductance L, mH 71,3 71,3 23,8 17,9 17,9
Reverse EMF constant Kk, /1000 1/min 204 204 118 102 102
Torque constant k, Nm/A 3,2 3,2 1,8 1,6 1,6
Peak torque M__ eog Nm 35 35 35 40 40
Peak current | 605 A 1 11 19 27 27
Moment of inertia kgm? 0,0038

n1 (from - to) 1/min 100 bis 375 ‘ 100 bis 1000 100 bis 1000 100 bis 1000 100 bis 1500
M1 Nm 11,6 + 0,0075"n1

n1 (from - to) 1/min 375 bis 1800 1000 bis 1800 | 1000 bis 3000 | 750 bis 3600 1500 bis 3600
M1 Nm 14 19 19 19 23
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Rated power P kW 1,1 1,65 2,2
Rated torque M, Nm 7 7 7
Rated current | A 2,2 3,9 4,6
Motor poles 2p 4 4 4
Rated speed n, 1/min 1500 2250 3000
Rated frequency Hz 50 75 100
Motor efficiency n % IE4 - 88,5 IE4 - 90,3 I[E4-91,0
Motor connection Y D Y
Phase-to-phase resistance U-V R, Ohm 9,9 3,3 2,46
Winding resistance Rs,, Ohm 4,95 4,95 1,23
D-axis inductance L, mH 79 26,3 19,3
Q-axis inductance L mH 113 37,5 27,4
Reverse EMF constant k, V/1000 1/min 200 115 100
Torque constant k, Nm/A 3,2 1,8 1,6
Peak torque M, 09 Nm 20 20 20
Peak current | eog A 6,5 11 13
Moment of inertia kgm? 0,00245

Data Inverter Duty

n1 (from - to) 1/min 100 bis 2000 \ 100 bis 3000 \ 100 bis 3600
M1 Nm 7,5 - 0,0003"n1

SUO9XA4 / SA09XA4

Rated power P kW 1,5 2,2 3
Rated torque M, Nm 10 10 10
Rated current | A 3,1 5,7 6,5
Motor poles 2p 4 4 4
Rated speed n, 1/min 1500 2250 3000
Rated frequency Hz 50 75 100
Motor efficiency n % IE4 - 90,0 IE4 - 91,2 I[E4 - 92,7
Motor connection Y D Y
Phase-to-phase resistance U-V R, Ohm 5,3 1,76 1,31
Winding resistance Rs,, Ohm 2,65 2,65 0,655
D-axis inductance L, mH 50,8 16,9 12,7
Q-axis inductance L mH 71,3 23,8 17,9
Reverse EMF constant k, /1000 1/min 204 118 102
Torque constant k, Nm/A 3,2 1,8 1,6
Peak torque M 60s) Nm 25 25 25
Peak current | A 8 14 15
Moment of inertia kgm? 0,0038

Data Inverter Duty

n1 (from - to) 1/min 100 bis 2000 100 bis 3000 \ 100 bis 3600
M1 Nm 10,6 - 0,0005*n1




Altra Industrial Motion

Couplings

Ameridrives Couplings

Mill Spindles, Ameriflex,
Ameridisc

Erie, PA - USA
1-814-480-5000

Gear Couplings

San Marcos, TX - USA
1-800-458-0887

Bibby Transmissions

Disc, Gear, Grid Couplings,
Overload Clutches

Dewsbury, England
+44 (0) 1924 460801

Boksburg, South Africa
+27 11 918 4270

TB Wood’s
Elastomeric Couplings

Chambersburg, PA - USA
1-888-829-6637- Press #5
For application assistance:
1-888-829-6637 — Press #7

General Purpose
Disc Couplings

San Marcos, TX - USA
1-888-449-9439

Ameridrives Power
Transmission

Universal Joints, Drive Shafts,
Mill Gear Couplings

Green Bay, WI - USA
1-920-593-2444

Huco Dynatork

Precision Couplings
and Air Motors

Hertford, England
+44 (0) 1992 501900

Charlotte, NC - USA
1-800-825-6544

Linear Products

Warner Linear
Linear Actuators

Belvidere, IL - USA
1-800-825-6544

For application assistance:
1-800-825-9050

St Barthelemy d'Anjou, France
+33(0)241212424

Alle Kundenservicenummern sind Fett markiert

Electromagnetic
Clutches and Brakes

Warner Electric

Electromagnetic Clutches
and Brakes

New Hartford, CT - USA
1-800-825-6544

For application assistance:
1-800-825-9050

St Barthelemy d'Anjou, France
+33(0)241212424

Precision Electric Coils and
Electromagnetic Clutches and
Brakes

Columbia City, IN - USA
1-260-244-6183

Matrix International

Electromagnetic Clutches
and Brakes, Pressure Operated
Clutches and Brakes

Brechin, Scotland
+44 (0) 1356 602000

New Hartford, CT - USA
1-800-825-6544

Inertia Dynamics

Spring Set Brakes;
Power On and Wrap Spring
Clutch/Brakes

New Hartford, CT - USA
1-800-800-6445

Overrunning Clutches

Formsprag Clutch

Overrunning Clutches
and Holdbacks

Warren, MI - USA
1-800-348-0881- Press #1

For application assistance:
1-800-348-0881 — Press #2

Marland Clutch

Roller Ramp and Sprag Type
Overrunning Clutches

and Backstops

South Beloit, IL - USA
1-800-216-3515

Stieber Clutch

Overrunning Clutches
and Holdbacks

Heidelberg, Germany
+49 (0) 6221 30470

Heavy Duty

Clutches and Brakes
Wichita Clutch

Pneumatic Clutches and Brakes

Wichita Falls, TX - USA
1-800-964-3262

Bedford, England
+44 (0) 1234 350311

Twiflex Limited
Caliper Brakes and Thrusters

Twickenham, England
+44 (0) 20 8894 1161

Industrial Clutch

Pneumatic and Oil Immersed
Clutches and Brakes

Waukesha, WI - USA
1-262-547-3357

Boston Gear

Enclosed and Open Gearing,
Electrical and Mechanical
PT. Components

Charlotte, NC - USA
1-800-825-6544

For application assistance:
1-800-816-5608

Bauer Gear Motor
Geared Motors

Esslingen, Germany
+49 (711) 3518-0

Nuttall Gear and
Delroyd Worm Gear

Worm Gear and
Helical Speed Reducers

Niagara Falls, NY - USA
1-716-298-4100

Belted Drives and Sheaves

TB Wood’s
Belted Drives

Chambersburg, PA - USA
1-888-829-6637 — Press #5

For application assistance:
1-868-829-6637 — Press #7

Engineered
Bearing Assemblies

Kilian Manufacturing
Engineered Bearing Assemblies

Syracuse, NY - USA
1-315-432-0700

Bauer Gear Motor

Bauer Gear Motor GmbH

Eberhard-Bauer-Strasse 36-60
73734 Esslingen - Germany

+49711 35180
+49711 3518 381 (Fax)
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Bauer Gear Motor s.r.o

Tovarenska 49
953 01 Zlate Moravce - Slovakia

+421 37 6926100
+421 37 6926181 (Fax)

www.bauergears.com

Bauer Gear Motor
Limited

Nat Lane Business Park
Winsford, Cheshire
CW?7 3BS - United Kingdom

+44 1606 868600
+44 1606 868603 (Fax)
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Bauer Gear Motor
Finland Oy Ab

Yrittajankuja 3
01800 Klaukkala - Finland

+358 207 189 700
+358 207 189 701 (Fax)

www.bauergears.com

Bauer Gear Motor LLC

31 Schoolhouse Rd.
Somerset NJ 08873-1212 - USA

+1732 469 8770
+1732 469 8773 (Fax)
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Bauer assumes no liability or responsibility for misprints and errors in catalogues, brochures and other printed documentation. Bauer reserves the right to make changes to products without prior notice, including to products that have
already been ordered, unless contractual technical specifications are affected by such changes.All trademarks in these publications are the sole and exclusive property of the relevant companies. Bauer and the Bauer logo are trademarks

of Bauer Gear Motor GmbH. All rights reserved.
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