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Compliance with « CE » directives
The Global Vehicle Motors (GVM) Series complies at least with the Low Voltage Directive
2006/95/CE and also meets the Standard IEC 60034-1, IEC 600034-5 and IEC 60204.

Compliance with these standards requires GVM motors to be mounted in accordance with
the recommendations given in this Technical Manual.

These motors also complies with the RoHS directive 2011/65/CE too.

Parker
4. boulevard EIFFEL CS40090

F-21604 LONGVIC CEDEX

Tel : +33 (0)3 8042 41 40 m
Fax : +33 (0)3 80 42 41 23

www.parker.com
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1.l NTRODUCTI ON

1.1. Purpose and intended audience

This manual contains information that must be observed to select, install, operate
and maintain PARKER GVM motors.

Installation, operation and maintenance of the equipment should be carried out by
gualified personnel. A qualified person is someone who is technically competent and
familiar with all safety information and established safety practices; with the
installation process, operation and maintenance of this equipment; and with all the
hazards involved.

Reading and understanding the information described in this document is mandatory
before carrying out any operation on the motors. If any malfunction or technical
problem occurs, that has not been dealt with in this manual, please contact PARKER
for technical assistance. In the case of missing information or doubts regarding the
installation procedures, safety instructions or any other issue tackled in this manual,
please contact PARKER directly.

P A RK E R 0 ®nsibiléyssdimited to its GVM Motors and does not encompass the
whol e userds system. Data provided in
and may not be guaranteed, unless expressly mentioned in a contract.

DANGER: PARKER declines responsibility for any industrial accident
or material damage that may arise, if the procedures and safety
instructions described in this manual are not scrupulously followed.

e
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1.2. Safety

For this equipment to work safely, it must be transported, stored, handled, installed
and serviced correctly. Following the safety instructions described in each section of
this document is mandatory. GVM Motors usage must also comply with all applicable
standards, national directives and factory instructions in force.

>

DANGER: Non-compliance with safety instructions, legal and technical
regulations in force may lead to physical injuries or death, as well as
damages to the property and the environment.

General Safety Rules

Generality
DANGER: The installation, commissioning and operation must be performed
by qualified personnel, in conjunction with this documentation.

The qualified personnel must know the safety (C18510 authorization,
standard VDE 0105 or IEC 0364 as an example) and local regulations.

They must be authorized to install, commission and operate in accordance
with established practices and standards.

Mechanical hazard

Brushless synchronous motors can accelerate in milliseconds. Running the
motor can lead to other sections of the machine moving dangerously.
Moving parts must be screened off to prevent operators coming into contact
with them or to protect the people against a shaft failure. The working
procedure must allow the operator to keep well clear of the danger area.

> B P

Burning Hazard
Always bear in mind that some parts of the surface of the motor can reach
temperatures exceeding 100°C.

N
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Electrical hazard

Inverters may contain non-insulated live AC or DC components. See the
inverter commissioning manual. Users are advised to guard against access
to live parts before installing the equipment.

Some parts of the motor or installation elements can be subject to
dangerous voltages, especially when the motor is driven by the converter or
when the motor rotor is manually rotated.

For measurements use only a meter to IEC 61010 (CAT lll or higher).
Always begin using the highest range. CAT | and CAT Il meters must not be
used on this product.

Even after the electrical system is de-energized, voltages may be present
several minutes (see inverter technical manual) until the power capacitors
have had time to discharge. Use specified meter capable of measuring up to
1000V DC & AC RMS to confirm that less than 50V is present between
power terminals an earth. Check the inverter recommendations.

To prevent any accidental contact with live components, it is necessary to
check that cables are not damaged, stripped or not in contact with a
rotational part of the machine and to study first of all the following points:
Connector lug protection

Correctly fitted protection and earthing features

- Workplace insulation (enclosure insulation humidity, etc.)

- Terminal box properly closed

General recommendations :
- Check the bonding circuit
- Lock the electrical system
- Use standardized equipment

Due to particular high current values, take care of specific hazards like
burning or UV flashes during shorts.

g
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2.1. Overview

The GVM motors from Parker are innovative solutions, specifically designed for
Mobile applications for Traction, Implement or Auxiliary functions.

The GVM motors are brushless synchronous servomotors, with permanent magnets,
with a Water or Oil cooling system and a resolver / encoder speed sensor.

The water cooling increases the torque density and allows a silent operation.

These motors can also be used in a Natural Convection mode if required with
corresponding performances.

As there is no current in the rotor, the losses in the rotor are very low.

2.2. Motor description and Applications

These motors are characterized by high power density, a low inertia and a high
dynamic capability.

Many windings options are available to get the optimum torque and speed
characteristics when used with the Parker Inverters.

As these motors are dedicated for Mobile applications, they have been designed for
rugged atmospheres and harsh environments.

-917
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2.3. General technical data

Motor type
Magnet material

Number of poles

Mechanical interface
Sizes (square motor dimension)
Degree of Protection

Cooling

Cooling liquid temperature

Rated voltage

Connections

Insulation of the stator winding

Random Vibration

Operational Shock

Thermal protection

Operating temperature

Storage temperature

Shaft end

Sensor

Marking

Permanent-magnet synchronous motor

Rare earth magnets

Size: GVM142 | GVM210

No of poles: 12 12

Different interfaces for Implement and Traction

142, 210
IP67 as standard ; IP6K9K on request (IEC 60034-5)

Water cooled, Oil cooled or Natural convection

-20°C to 65°C depending on coolant characteristics

24 VDC to 800 VDC

Terminal box ; Connector for feedback ;
Flying cables -only for the kit version

Class H with potting

0,1 g¥Hz in frequency range 5-2000 Hz
(12grmsi 3 x8h)i (JDQ53.3)

25¢g, 11ms, 3 x 6 (with 2 directions per axis)
1 PTC probes and 1 KTY84-130 sensor

liquid cooled : -40°Cé +120°C with a Resolver sensor
-4 0 ACé + 85 AaGinQos éntoder sensor
natural cooling : -4 0 A C é0%C6

-40°Cé +120°C with a Resolver sensor

40ACé+85AC with a SinCos

Spline shaft (male or female),
other possibilities on request

Resolver or SinCos Encoder

CE

-107
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2.4. Product Code

Motor Code : GVM 210 150 AAW A AATA1G
Series : T T T T 1 T T
GVM - Motor |

GVKi Kit |

Frame : Outer width of motor in mm

142

210 J

Stack : Length of motor lamination stack

050 ]

075**

100

150*

200*

300%

400*  _ * for GVM210 only ; ** for GVM142 only
Winding symbol : Motor performances :}

Cooling system :

N : Natural convection“[

W : Liquid cooling I

Feedback :

AT Resolver (standard 2 poles)

ST Sin/Cos RM22A (low voltage applications) J
07 No feedback sensor (kit version)

Thermal switch :
AT PTC
Thermal sensor :

B 1 KTY84-130 thermistor

Interface :

TA*I Traction mount, shaft 24 teeth

TB* 1 Traction mount, shaft 27 teeth * for GVM210 only
PA T EHP mount, SAE A, 2 holes

PB*i EHP mount, SAE B, 2 holes

PC*i EHP mount, SAE C, 4 holes

007 Kit version

Power connection :
17 Terminal box 7
21 Flying Cables (Kit version) J

Options :
G i Global (standard motor) A‘

N T North America (custom motor)
E i Europe (custom motor) J

-117
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B3 TECHNI CAL DATA

3.1. Motor selection

3.1.1. Altitude derating

From 0 to 1000 m : no derating
From 1000 to 4000 m : torque derating of 5% for each step of 1000 m for GVM
motors.

3.1.2. Cooling temperature

Water cooled motor
Standard datasheets are available for water cooling without Glycol and inlet
temperatures of 25°C or 65°C (see total flow required if Glycol is added on § 3.6.3).
Parker can provide a specific datasheet for a different coolant type or coolant
temperature.

3.1.3. Thermal equivalent torque (rms torque)

The selection of the correct motor can be made through the calculation of the rms
torque Mrms (i.e. root mean squared torque) (sometimes called equivalent torque).
This calculation does not take into account the thermal time constant. It can be used
only if the overload time is much shorter than the copper thermal time constant.

The rms torque Mms reflects the heating of the motor during its duty cycle.

Let us consider:

- the period of the cycle T [s],

- the successively samples of movements i characterized each ones by the maximal
torque Mi [Nm] reached during the duration i [s].

So, the rms torque Mrms can be calculated through the following basic formula:

Example:
For a cycle of 2s at 0 Nm and 2s at 100Nm, the rms torque is

M, . = ‘/%*1002 *2 =70,7Nm

The maximal torque Mi delivered by the motor at each segment i of movement is
obtained by the algebric sum of the acceleration-deceleration torque and the
resistant torque.

Therefore, Mmax corresponds to the maximal value of M.

-127
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Selection of the motor :

The motor corresponding to the duty cycle has to provide the rms torque Mrms at the
rms speed(*) without extra heating. This means that the permanent torque Mn
available at the average speed presents a sufficient margin regarding the rms torque
Mrms.

r

Wms =\/1* a VV|2[1|
T =

(*) rms speed is calculated with the same formula as that used for the rms torque.
The mean speed cannot be used (in general mean speed is equal to zero).
Only use the rms speed

Further more, each Mi and speed associated qi
the operational area of the torque vs speed curve.

Torque
A
Mk ““
Mrms.
Mn
Mi
q i q k q rms qn Speed

Base speed

We are defining the base speed the knee of the continuous curve, not the knee of the
peakcur veeé

- 137
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3.1.4. Inverter selection

The Inverter selection depends on at first on the available voltage and then on its
rated power, nominal current and maximum electrical frequency have to be achieved
by the drive and by the flux weakening ratio.

Please refer to the drive technical documentation for any further
information and to select the best motor and drive association.

In case of using a Low Voltage inverter that will bring high current
levels, take care to the 3 phase cables cross-section and length that
can affect the motor speed or its rated point.

In flux weakening mode, please refer to the inverter technical
documentation to select the appropriate inverter regarding maximum
vol tage and current é.

Max back emf of the motor must be lower than the max voltage (from
the motor) supported by the inverter
Please refer to the drive technical documentation

The inverter must be able to manage the flux weakening and must
avoid voltage higher than the nominal motor voltage at the motor
terminals.

Please, check field weakening ratio supported by the inverter.

Field weakening ratio = Max speed divided by the basis speed

el >l el el >l >

Due to the maximum electrical frequency able to be managed by the
inverter, the motor has a speed limitation given as follows:

2* Max_inverer_frequery(Hz) 60
Number_of poles

Speedimitation(rpm) =

-147
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3.1.5. Current limitation at stall conditions (i.e. speed < 3 rpm)

Recommended reduced current at speed < 3 rpm:

lreduced:%* I0 @)7* I0

Warning: The current must be limited to the prescribed values. If the
nominal torque has to be maintained at stop or low speed (< 3 rpm),
the current must not exceed 70% of lo (permanent current at low
speed), in order to avoid any excessive overheating of the motor.

Please refer to the inverter technical documentation for any further
information and to choose functions to program the drive.

3.1.6. Peak current limitations
I/In
25
g P

2

P
1.5

c tc

= > < In
1
Irms
05
0
0 50 100 150 200 250 300
Time

It is possible to use the GVM motors with a current higher than the permanent current
(In). But, to avoid any overheating, the following rules must be respected.
1) The peak currents and peak torques given in the data sheet must never be
exceeded
2) The thermal equivalent torque must be respected (83.1.3)
Mrms=<Mn or Irms=<In

If 1) and 2) are achieved (it can limit the peak current value or duration), the peak
current duration (tp) might be limited, in order to maintain the copper heating below
the nominal heating value.

-157
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Ip = Peak current

In = Nominal current for a define speed (For low speed In=10)
tp = duration of the peak current in the cycle.

tc = duration of the cycle
Irms = Thermal equivalent current. (

of YORT Tp —— - ET]
—6
O M aen — zoh
O & i —
Example :

Motor series GVM210-400-DPW

Tcp=39s
Irms/In =0.8
Ip/in=1.4
on ol ip %
06 B cow oai
Ty
Copper Heating
Hll;m”]u'u I |
63 II
45
3 L AR AR AR A A AL
27 |
‘J” Time (s)
“I; II‘K-, lLB‘K\, |_7’Ku I.’j’!iu ?.4“!1», 3 (jl;t.

lrms=a(lp]*tp/ltc)
Tcp = Thermal time constanst of the copper.

¢z — 0 p
; M
— 0
s Czmd p ,
1 Tp = M cpayi
GVM216400-DPW
50
45
0 N
N
35 \
30 \
%25 ~ \
H20 N \
. AUAN
N
10 ‘\\ \ \
. —
0
0.5 0.6 0.7 0.8 0.9
Irms/In

Consult us for more demanding applications.
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3.2. Motor characteristics and inverter association

3.2.1. Low Voltage Associations with Liquid Cooling

GVM with input coolant at 65°C i Characteristics given for an optimal inverter/motor association
Battery | Rated | Rated Rated | Rated Peak Peak Peak Max. Pure |Efficiency
Motor DC Torque | Power [Current [Speed |Torque |power |Current | Speed | Water | at Rated
Voltage Mn Pn In Nn Mm ax Pp Ip Nm ax Flow Power
Supply | (N.m) (kW) | (Arms) | (rpm) | (Nm) (kW) | (Arms) | (rpm) | (I/min) (%)
GVM142
GVM142-050-MPW 24 18.4 | 3.47| 178 | 1800 40 4.6 | 486.7| 2700 0.8 87.5
GVM142-050-MPW 36 18.2 | 5.73| 177 | 3000( 40 7.9 | 486.7| 4500| 0.87 91
GVM142-050-MPW 48 18.1 | 7.94| 175 | 4200 40 11.0 | 486.7 | 6300 | 0.96 92.4
GVM142-050-MPW 72 17.6 12 172 | 6500| 40 17.0| 486.6 | 9750 | 1.19 93.1
GVM142-050-MPW 80 17.4| 13.1 | 171 | 7200| 40 18.9 | 486.6| 9500 | 1.28 93.2
GVM142-050-YPW 96 17.8 | 10.1 | 109 |5400| 40 14.2 | 305.6| 8100 | 1.07 92.9
GVM142-050-ZPW 120 | 17.6 | 11.8 | 103 | 6400 40 16.7 | 292.0| 9500 | 1.18 93.2
GVM142-075-MPW 24 29 3.39 182 | 1110| 62 4.4 | 503.6 [ 1650 1.11 83.8
GVM142-075-MPW 36 29 581 183 | 1910| 62 7.8 | 503.5| 2850 | 1.17 89.1
GVM142-075-MPW 48 29 7.9 183 | 2600| 62 10.9 | 503.5| 3900 | 1.23 91
GVM142-075-MPW 72 28.5 | 12.3| 181 |4100| 62 17.0| 503.5| 6150| 1.39 92.9
GVM142-075-MPW 80 28.3 | 13.9| 180 |4700| 62 19.1| 503.5| 7050 | 1.47 93.2
GVM142-075-MPW 96 28 16.4 | 178 | 5600 62 23.1| 503.5| 8400| 1.61 93.5
GVM142-075-MPW 120 | 27.4 | 19.8 | 175 | 6900 62 28.4 | 503.5| 9500| 1.83 93.6
GVM142-100-MPW 24 40 3.38| 187 | 806 85 3.9 | 523.0( 1200]| 1.42 80.2
GVM142-100-MPW 36 40 5.88| 187 | 1400 85 7.6 | 523.0| 2100| 1.46 86.9
GVM142-100-MPW 48 39.9 | 8.15| 187 |[1950| 85 10.7 | 523.0 | 2925| 1.51 89.6
GVM142-100-MPW 72 39.4 | 12.4| 185 | 3000| 85 16.9 | 523.0| 4500 1.64 92.1
GVM142-100-MPW 80 39.2 14 185 | 3400| 85 19.0 | 523.0( 5100| 1.7 92.6
GVM142-100-MPW 96 38.8 | 17.1| 183 |[4200| 85 23.2 | 523.0| 6300| 1.82 93.2
GVM142-100-MPW 120 | 38.2 | 20.8 | 180 | 5200( 85 28.6 | 523.0| 7800 | 2.01 93.6
GVM210
GVM210-050-DPW 24 38.7| 5.66| 272 |1400| 82 8.4 [ 654.8| 2100| 0.89 91.1
GVM210-050-DPW 36 38.4 | 9.03| 271 |[2250| 82 13.6 | 654.8 | 3370| 0.97 93.6
GVM210-050-DPW 48 38.1| 12.3| 269 |[3100| 82 18.7 | 654.8 | 4650 | 1.08 94.6
GVM210-050-DPW 72 37.3 | 18.3| 265 |4690| 82 28.9| 654.8| 7050 1.35 95.2
GVM210-050-DPW 80 37 20.9 | 263 |5390| 82 32.3 | 654.7| 8000 | 1.49 95.3
GVM210-050-DPW 96 36.4 | 24.3| 260 | 6390| 82 39.0| 654.7| 8000| 1.71 95.3
GVM210-050-JPW 120 | 36.4 | 24.3| 209 | 6390| 82 38.5| 528.0| 8000| 1.71 95.3
GVM210-100-DPW 36 88.2 | 9.7 300 |1050( 173 | 13.3| 685.8| 1570| 1.63 90.7
GVM210-100-DPW 48 87.8 | 13.3| 299 |1450| 173 | 18.7| 685.8| 2170| 1.7 92.7
GVM210-100-DPW 72 86.9 20 297 | 2200 173 | 29.3 | 685.8| 3300| 1.86 94.5
GVM210-100-DPW 80 86.5| 22.6 | 296 |2500| 173 | 32.9| 685.8| 3750 1.94 94.9
GVM210-100-DPW 96 85.7 | 26.9| 293 [3000| 173 | 39.7 | 685.8 | 4500 | 2.08 95.3
GVM210-100-DPW 120 | 84.4 | 33.6 | 290 | 3800 173 | 49.1| 685.8 | 5700 2.33 95.7
GVM210-150-DPW 48 138 13 310 | 900 | 262 | 18.1| 688.2| 1350| 2.32 90.3
GVM210-150-DPW 72 137 | 20.8| 308 | 1450| 262 | 28.9| 688.2| 2170| 2.45 93.3
GVM210-150-DPW 80 136 | 22.9| 307 |1600| 262 | 32.5| 688.2| 2400| 2.5 93.7
GVM210-150-DPW 96 136 | 27.7| 305 |1950| 262 | 39.6 | 688.1| 2920| 2.61 94.5
GVM210-150-DPW 120 134 | 34.4| 303 [2450| 262 | 48.9| 688.1| 3670| 2.78 95.2
GVM210-200-DPW 72 186 | 20.5| 312 [1050| 352 | 28.4| 692.3| 1575| 3.03 91.8
GVM210-200-DPW 80 186 | 23.3| 312 [1200| 352 | 32.0| 692.3| 1800 | 3.08 92.6
GVM210-200-DPW 96 185 | 28.1| 310 [1450| 352 | 39.2 | 692.3| 2175| 3.16 93.6
GVM210-200-DPW 120 183 | 34.6| 308 [1800| 352 [ 48.6 | 692.3| 2700| 3.3 94.5
GVM210-300-DPW 80 283 | 225 314 | 760 | 530 | 30.8 [ 692.3| 1140| 4.18 90
GVM210-300-DPW 96 282 28 314 | 950 | 530 | 38.1 | 692.3| 1420 | 4.26 91.6
GVM210-300-DPW 120 281 | 33.8| 312 | 1150 530 | 47.5| 692.3 | 1720| 4.35 92.8
GVM210-400-DPW 120 376 | 33.4| 312 | 850 | 710 | 46.4 | 695.4| 1275| 5.4 91.1
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GVM with input coolant at 65°C i Characteristics with Low Voltage MC drive association

Rated | Rated | Rated | Rated | Peak Peak Peak Max. | Pure |Efficiency
Motor Battery DC [Torque [Power [Current|Speed [Torque |power |Current |Speed | Water | at Rated
Voltage Supply| Mn Pn In Nn Mm ax Pp Ip Nmax | Flow Power
(Nm) | (kW) | (Arms) [ (rpm) [ (Nm) (kW) | (Arms) | (rpm) | (I//min) (%)
GVM142
GVM142-050-MPYWMCE-04-0450 48 | 181 7.4 | 177 | 3900 | 38.4( 11.0 | 450 | 3900 92.1
GVM142-050-BQYWMCD-08-0250 72 | 18.2| 6.11 | 97.8| 3200| 38.6| 9.1 | 250 | 3200| 91.3
GVM142-050-XP\WMCE-08-035p 72 16 | 6.53 | 102 | 3900| 40 | 11.4 | 315 | 3900| 92.5
GVM142-075-MPYWMCE-04-0450 48 29 | 7.44 | 185 | 2450 | 58.5( 10.9 | 450 | 2450 90.5
GVM142-075-MPWMCF-08-055p 72 | 28.6| 11.4 | 183 | 3800| 62 | 17.9 | 492 | 3800| 92.5
GVM142-100-MPWMCF-08-065p 72 | 39.5| 11.6 | 188 | 2800 | 85 | 17.8 | 509 | 2800| 91.7
GVM142-100-MPYWMCF-09-0650 96 39 [ 155 | 186 | 3800| 85 | 24.5 [ 509 | 3800 92.9
GVM142-150-MPWMCF-08-0550 72 61 | 11.5| 191 | 1800 128 | 17.1 | 506 | 1800| 89.5
GVM142-150-MPWMCF09-0650 96 | 60.5| 15.8 | 189 | 2500 | 128 | 24.0 | 506 | 2500| 91.6
GVM142-200-MPYWMCF-09-0650 96 | 81.5( 15.4 | 190 | 1800 | 172 | 23.4 | 510 | 1800 89.9
GVM210
GVM210-050-DPWMCF-04-0650 48 | 38.2| 11.4 | 269 | 2850 | 81.2| 17.6 | 650 | 2850| 94.4
GVM210-050-QPWMCF-08-0550 72 | 38.1| 11.6 | 181 | 2900| 82 | 18.2 | 445 | 2900| 94.3
GVM210-050-QPWMCF-09-0650 96 | 37.7| 15.8 | 180 | 4000 | 82 | 24.9 | 445 | 4000 95
GVM210-100-FPWMCF-04-0650D 48 88 | 11.1 | 278 | 1200 | 173 | 16.3 | 638 | 1200| 91.4
GVM210-100-SPWMCF-08-0550 72 88 | 11.1 | 183 | 1200 | 173 | 16.3 | 420 | 1200 91.3
GVM210-100-QPWMCF-09-0650 96 87 | 169 | 201 | 1850 173 | 25.1 | 466 | 1850| 93.7
GVM210-150-YNWMCF-09-0650 96 75 | 17.3 | 201 | 2200 | 222 | 41.8 | 650 | 2200| 95.8
-187

16-06-08 PVD 3668_GB_GVM




3.2.1. High Voltage Associations with Liquid Cooling

GVM with input coolant at 65°C i _Characteristics given for an optimal inverter/motor association

Battery | Rated | Rated | Rated |Rated | Peak Peak Peak Max. Pure |Efficiency
Motor DC Torque | Power |Current|Speed [Torque [power |Current [ Speed | Water | at Rated
Voltage Mn Pn In Nn Mm ax Pp Ip Nmax | Flow Power
Supply | (Nm) [ (kW) | (Arms) [ (rpm) | (Nm) (kW) [ (Arms) | (rpm) | (I/min) (%)
GVM142
GVM142-050-XQW 320 | 176 | 123 39 |6700( 40 | 17.3| 110.4| 9500 1.21| 93.1
GVM142-050-DRW 400 | 17.6 | 12.2| 30.7 | 6600 40 | 17.1| 87.0 | 9500 1.2 93.1
GVM142-050-HRW 480 | 17.6 | 11.9| 25.1 | 6470 40 | 16.8| 71.0 | 9500 1.2 93
GVM142-050-RR\V 640 | 17.7 | 11.5| 18.1 | 6220 40 | 16.1| 51.1 | 8890| 1.16 | 92.9
GVM142-075-NQW 320 | 27.6 | 185 | 58.8 [ 6400 62 | 25.9| 167.8| 9500 1.74 | 93.4
GVM142-075-SQW 400 | 27.5| 19.3| 48.9 | 6700 62 | 27.2| 140.1| 9500 1.79 | 93.6
GVM142-075-XQW 480 | 27.5| 19 39.9 | 6600 62 | 26.6 | 114.2| 9500 1.78 | 93.5
GVM142-075-ERW 640 | 27.6 | 18.7| 29.5 | 6500 62 | 26.3| 84.4 | 9500| 1.76 | 93.4
GVM142-100-EQW 320 37 | 26.3| 83.1 [6800| 85 | 37.2| 247.7]| 9500| 2.36 [ 93.9
GVM142-100-NQW 400 | 37.6 | 23.6 | 59.4 [6000| 85 | 32.8| 174.3| 9000| 2.18 [ 93.6
GVM142-100-SQW 480 | 37.6 | 23.6 49.6 [6000| 85 | 32.9| 145.6| 9000| 2.18 | 93.8
GVM142-100-ZQW 640 | 37.5| 23.8| 37.2 {6050 85 | 33.1| 109.5| 8570 2.19 94
GVM210
GVM210-050-QQVY 320 | 36.9 | 21.2| 66.4 | 5490 82 | 32.9| 165.3| 8000 1.51 [ 95.3
GVM210-050-VQW 400 | 36.8 | 22.1| 55 |5740| 82 | 34.4| 137.6( 8000 1.56 [ 95.2
GVM210-050-VQW 480 36 | 26.2| 54.1 [6940| 82 | 41.4| 137.5| 8000| 1.85| 95.1
GVM210-050-FRW 640 36 26 40 |6890( 82 | 40.9( 101.7| 8000| 1.83 | 95.1
GVM210-100-SPW 320 | 78.6 | 53.5| 166 |6500( 173 | 82.3| 418.1| 8000| 3.45| 95.7
GVM210-100-XPW 400 | 78.6 | 53.5| 133 (6500 173 | 83.2| 336.1| 8000| 3.45| 95.9
GVM210-100-DQW 480 | 79.1 | 52.2| 108 |6300| 173 | 81.0| 272.1| 8000| 3.35| 95.9
GVM210-100-MQW 640 | 78.3 | 54.1| 83.6 | 6600| 173 | 84.3| 211.6| 8000| 3.5 95.6
GVM210-150-DPW 320 | 115 | 84.1| 262 | 7000| 262 |136.5| 687.9| 8000| 5.34| 95.9
GVM210-150-JPW 400 | 114 | 84.9| 210 | 7100| 262 | 138.1| 554.7| 8000| 5.41 | 95.8
GVM210-150-SPW 480 | 118 | 80 163 [ 6500| 262 | 125.6] 419.5| 8000| 4.99 [ 95.9
GVM210-150-ZPW 640 | 118 | 80 122 [ 6500 262 | 125.1] 312.7| 8000 | 4.99 96
GVM210-200-DPW 320 | 164 | 89.4| 278 | 5200 352 |137.1| 692.1| 7800| 5.35| 96.2
GVM210-200-DPW 400 | 152 | 105 | 259 | 6610| 352 |172.2| 692.0| 8000 | 6.49 96
GVM210-200-JPW 480 | 154 | 103 | 211 |6410| 352 | 167.0] 558.1 | 8000| 6.32 96
GVM210-200-SPW 640 | 153 | 104 | 159 | 6510 352 | 168.8| 421.9| 8000 | 6.41 96
GVM210-300-DPW 320 | 262 | 93.2| 293 | 3400 530 | 136.9| 692.2| 5100| 5.85| 96.2
GVM210-300-DPW 400 | 251 | 113 | 281 | 4300 530 [172.1] 692.1| 6450| 6.66 | 96.3
GVM210-300-DPW 480 | 238 | 132 | 267 | 5300 530 [207.6] 692.0| 7950| 7.68 | 96.3
GVM210-300-DPW 640 | 205 | 155 | 232 | 7220 530 |277.8| 691.9]| 8000| 9.83 | 95.8
GVM210-400-DPW 320 | 358 | 93.6 | 299 | 2500 710 | 136.0] 695.3| 3750 6.59 | 95.8
GVM210-400-DPW 400 | 348 | 116 | 290 | 3190 710 [172.0] 695.2| 4800| 7.27 | 96.2
GVM210-400-DPW 480 | 336 | 137 | 281 | 3900| 710 |207.6| 695.1| 5850 | 8.03 | 96.4
GVM210-400-DPW 640 | 306 | 170 | 257 | 5310 710 [278.6] 695.0| 7950| 9.76 | 96.3

For Drive Associations with High Voltage Motors, please consult us.
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3.2.1. Low Voltage Associations with Natural Convection

These associations without liquid cooling are typically dedicated to EHP due to the low speed level

available.
GVM with a contact surface at 60°C i Characteristics given for an optimal inverter/motor association
Battery | Rated | Rated | Rated |Rated | Peak Peak Peak Max. |Efficiency
Motor DC Torque [Power [Current |Speed |Torque |power |Current [ Speed | at Rated
Voltage Mn Pn In Nn Mm ax Pp Ip Nm ax Power
Supply | (Nm) | (kW) | (Arms) | (rpm) | (Nm) | (kW) [(Arms) | (rpm) (%)
GVM142
GVM142-050-DPIN 24 899 | 3.03| 125 | 3220 40 7.2 | 691.1| 3800| 93.1
GVM142-050-GPN 36 6.74 | 3.18| 87.1 | 4500| 40 10.4| 625.3| 4900| 91.7
GVM142-050-MPIN 48 6.33 | 3.12 64 |[4700| 40 10.9| 486.4| 5200| 90.8
GVM142-050-YPN 72 6.74 | 3.18| 42.6 | 4500 40 10.4| 305.4| 5000| 91.4
GVM142-050-ZPIN 80 6.12 | 3.08| 37.2 [4800| 40 | 11.1| 291.8| 5200| 90.9
GVM142-050-EQN 96 6.54 | 3.15| 31.2 | 4600| 40 10.6 | 230.4| 4950| 91.7
GVM142-050-NOQN 120 | 7.87 | 3.22| 26.1 | 3900 40 9.0 | 162.1| 4400| 92.5
GVM142-075-DPIN 24 14.3 | 2.84( 129 | 1890| 62 6.7 | 715.4| 2200| 92.5
GVM142-075-DPN 36 9.36 | 3.43| 87.5 | 3500 62 | 11.5| 715.3| 3500| 92.8
GVM142-075-GPN 48 7.26 | 3.04| 62.6 | 4000| 62 14.3| 647.1| 4000| 91.4
GVM142-075-YPN 72 10.8 | 3.52 44.3 [ 3100| 62 | 10.4| 316.1( 3100 93.2
GVM142-075-YPN 80 9.36 | 3.43| 38.6 | 3500 62 | 11.7| 316.1| 3500| 92.8
GVM142-075-ZPN 96 8.13 | 3.24| 32.3 | 3800| 62 13.6| 302.0| 3800| 92.2
GVM142-075-EQN 120 | 8.13 | 3.24| 25.5 [ 3800 62 13.1| 238.3| 3800| 92.2
GVM142-100-DPIN 36 14.8 | 3.57| 101 (2300 85 | 11.4| 742.6( 2700 93.3
GVM142-100-GPN 48 11.8 | 3.58( 73.6 [ 2900| 85 | 14.2| 671.9( 3100 92.5
GVM142-100-YPN 72 155 | 3.49| 46.3 | 2150| 85 10.2]| 328.1| 1350| 91.5
GVM142-100-YPN 80 144 | 3.61| 43.2 [ 2400 85 | 11.5| 328.1( 2650 93.2
GVM142-100-ZPIN 96 12.3 | 3.62| 35.8 [ 2800 85 | 13.5| 313.5( 3000 92.8
GVM142-100-DON 120 | 11.8 | 3.58 | 29.2 | 2900 85 14.1| 266.2| 3100| 92.7
GVM210
GVM210-050-APIN 24 22.7| 3.91| 176 | 1650 82 8.7 | 711.3| 2100| 93.4
GVM210-050-APN 36 17 55 134 | 3090 82 | 14.8| 711.3| 3300| 94.5
GVM210-050-APN 48 13.2 | 5.23| 105 | 3800| 82 20.5| 711.2| 4000| 93.1
GVM210-050-MPN 72 13.2 | 5.23| 69.3 [ 3800| 82 | 20.4| 467.4( 4000 93.2
GVM210-050-SPN 80 14.3 | 5.39( 64 (3600 82 | 19.3| 399.0( 3900 93.4
GVM210-050-XPN 96 149 | 5.45( 53.4 [ 3500| 82 | 18.7| 320.8( 3800 93.8
GVM210-050-DOQN 120 | 15.1 | 5.47| 43.9 | 3450 82 18.5| 259.7| 3800| 93.7
GVM210-100-YNIN 24 45 4.2 184 | 893 | 173 | 9.8 | 815.7| 1100| 92.7
GVM210-100-YNIN 36 39.5| 6.13| 163 |1480| 173 | 16.2| 815.7| 1600| 94.7
GVM210-100-YNN 48 33.1| 6.93| 138 | 2000| 173 | 22.6| 815.7| 2100 95
GVM210-100-DPIN 72 255 | 6.67| 90.3 | 2500 173 | 29.3| 685.1| 2800| 93.5
GVM210-100-GPN 80 27.1| 6.82| 82.6 | 2400 173 | 28.1| 590.6| 2700| 93.9
GVM210-100-MPN 96 26.3 | 6.75| 66.5 | 2450 173 | 28.0| 489.4| 2600| 94.3
GVM210-100-SPN 120 | 24.7 | 6.58| 53.3 | 2550| 173 | 29.3| 417.8| 2700| 93.9
GVM210-150-YNIN 36 584 | 579| 159 | 948 | 262 | 15.7| 818.4| 1050| 93.9
GVM210-150-YNIN 48 52 7.16| 142 | 1310 262 | 22.1| 818.3| 1450| 94.8
GVM210-150-APN 72 414 | 7.8 104 | 1800 262 | 31.6| 747.2| 2000| 94.6
GVM210-150-DPN 80 40.1 | 7.77| 93.1 | 1850 262 | 32.5| 687.4| 2000| 94.7
GVM210-150-JPIN 96 41.4 | 7.8 | 77.4 | 1800 262 | 31.5| 554.3| 1950| 94.8
GVM210-150-QPN 120 | 40.1 | 7.77| 62.9 [ 1850| 262 | 32.4| 464.5| 2000 94.6
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GVM with a contact surface at 60°C i Characteristics given for an MC drive association

Rated | Rated | Rated | Rated | Peak Peak Peak Max. | Pure |Eficiency
Motor Battery DC | Torque |Power |Current [Speed |Torque [power [Current|Speed | Water | at Rated
Voltage Supply Mn Pn In Nn Mm ax Pp Ip Nmax | Flow Power
(Nm) | (kW) | (Arms) | (rpm) | (Nm) (kW) [ (Arms) [ (rpm) [(I/min) (%)
GVM142
GVM142-050-DPNVICD-02-0350 24 | 9.58| 2.81 | 130 | 2800 | 24.6| 5.6 | 350 | 2800| 93.1
GVM142-050-DPNMCE-03-040D 36 7.7 | 3.22 | 106 | 4000 | 27.4| 10.0 | 400 | 4000( 93.1
GVM142-050-MPNMCE-04-045p 48 7.7 | 3.22 | 74.4| 4000 | 38.5( 11.0 | 450 | 4000( 93.1
GVM142-050-YPNMCD-08-0250 72 7.7 | 3.22 | 46.7| 4000 | 35.4( 10.1 | 250 | 4000| 93.1
GVM142-075-DPNVICD-02-035p 24 | 14.5( 2.73 | 128 | 1800 | 37.6| 5.5 | 350 | 1800 92.5
GVM142-075-DPNVICD-04-0350 36 | 11.2| 3.51 | 99.8| 3000 | 37.6| 9.4 | 350 | 3000| 93.5
GVM142-075-XPNMCC-04-020Dp 48 | 14.4| 2.79 | 58.8| 1850 | 44.4| 6.0 | 200 | 1850 92.2
GVM142-075-GPNVICD-04-0350 48 | 7.71| 3.15 | 63.8| 3900 | 40.7| 12.1 | 350 | 3900| 91.9
GVM142-075-YPNVICD-08-025p 72 12 | 3.46 [ 47.1| 2750 54 | 10.1 | 250 | 2750 93.5
GVM142-100-BPNVICD-02-0350 24 18 | 2.82 | 131 | 1500| 46.1| 5.8 | 350 | 1500 91.8
GVM142-100-DPNVICD-04-0275 36 | 15.3| 3.52 | 101 | 2200 | 41.1| 8.1 | 275 | 2200| 93.5
GVM142-100-DPNVICD-04-0275 48 | 11.2| 3.53 | 75.2| 3000| 41.1| 11.3 | 275 | 3000 92.9
GVM142-100-XPNMCD-08-0250 72 | 15.7| 3.46 | 47.8| 2100 | 70.2| 10.2 | 250 | 2100| 93.2
GVM142-150-DPNVICD-04-0275 48 | 17.2| 3.69 | 75.3| 2050 | 62.3| 11.0 | 275 | 2050 93.3
GVM142-150-MPNVICD-08-025p 72 | 16.8| 3.68 | 51.7| 2100 | 77.5| 13.6 | 250 | 2100 93.2
GVM210
GVM210-050-WSNVICE-03-050p 24 | 14.4| 4.28 | 199 | 2850 | 37.4| 9.7 | 500 | 2850 93.3
GVM210-050-WSNMCF-03-0650 24 | 14.4| 4.28 | 199 | 2850 | 47.9| 11.4 | 650 | 2850 93.3
GVM210-050-VSNVICE-03-050p 24 | 15.2| 3.98 | 181 | 2500 | 42.9| 9.3 | 500 | 2500 93.7
GVM210-050-VSNVICF-03-0650 24 | 15.2| 3.98 | 181 | 2500 | 54.4| 10.7 | 650 | 2500| 93.7
GVM210-050-XSNVICF-03-0650 24 | 11.3| 4.03 | 188 | 3400 | 41 | 12.0 | 650 | 3400( 93.2
GVM210-050-FPINMCE-04-0350 48 | 17.4| 5.48 | 115 | 3000 | 52.9| 13.3 | 350 | 3000| 94.7
GVM210-050-FPNMCE-04-045D 48 | 17.4| 5.48 | 115 | 3000 | 65.4 | 14.7 | 450 | 3000 94.7
GVM210-100-XSNVICF-03-0650 24 | 27.2| 4.69 | 214 | 1650| 84.7| 11.8 | 650 | 1650 93.1
GVM210-100-VSNVICF-04-0650 48 | 21.5| 5.62 | 126 | 2500 | 112 | 24.2 | 650 | 2500| 93.5
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3.2.1. Typical Efficiency Maps without Flux-Weakening
GVM142-050 in Motor operation mode :

Torque Efficiency [10.95/0.94/0.92 10.85]0.83]0.82/0.8]
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GVM142-050 in Generator operation mode :
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GVM142-075 in Motor operation mode :

Torque Efficiency [/0.95/094(0.92 |0.85]0.83]0.82]0.8]
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GVM142-075 in Generator operation mode :

Torque Efficiency [/0.95/0.94(0.92 |0.85]0.83]0.82]0.8]
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GVM142-100 in Motor operation mode :

Torque Efficiency [/0.95(0.94/0.92 [0.85]0.83]0.82]0.8]

80

70

60

50

40

30

20

10

1000 2000 3000 4000 5000 6000 7000 8OO0 9000
Speed

GVM142-100 in Generator operation mode :

Torque Efficiency [10.95(0.94/0.92 10.85(0.83]0.82]0.8]
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GVM210-050 in Motor operation mode :
Torque Efficiency [10.96/0.94/0.93 10.85]0.83]0.82]0.8]
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GVM210-050 in Generator operation mode :
Torque Efficiency [10.96/0.94/0.93 10.85]0.83]0.82|0.8]
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GVM210-100 in Motor operation mode :
Torque Efficiency [10.96/0.94/0.93 0.85|0.83]0.82]0.8]
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GVM210-100 in Generator operation mode :
Torque Efficiency [/0.96]0.94/0.93 0.850.83]0.82/0.8]
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GVM210-150 in Motor operation mode :
Torque Efficiency [10.970.95/0.94 0.85|0.83]0.82]0.8]
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GVM210-150 in Generator operation mode :

Torque Efficiency [10.97/0.95/0.94 0.850.83]0.820.8]
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GVM210-200 in Motor operation mode :
Torque Efficiency [10.97]0.95/0.94 0.85]0.83|0.82[0.8]
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GVM210-200 in Generator operation mode :
Torque Efficiency [10.97]0.95/0.94 0.85/0.83|0.82[0.8]
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GVM210-300 in Motor operation mode :
Torque Efficiency [10.97]0.95/0.94 0.85|0.83|0.82]0.8]
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GVM210-300 in Generator operation mode :

Torque Efficiency [10.97]0.950 94 0.85(0.830.82|0.8]
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GVM210-400 in Motor operation mode :
Torque Efficiency []0.97/0.95/0.94 0.85]0.83]0.82|0.8]
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GVM210-400 in Generator operation mode :
Torque Efficiency [/0.97]0.95/0.94 0.85|0.83]0.82|0.8]
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3.2.2. lllustration of Tables

180 T Mmax

160 T N\

Torque N.m

140 + N
120 + N

100 T Nn 1Mn \\\\ <
Mo X
80 T

60 T

Constant Power
40 + Flux Weakening

Continuous Operating Arec

20 4 Nmax

0 f f f f f f 4 |

0 1000 2000 3000 4000 5000 6000 7000 8000
Speed inrpm

3.2.3. Time constants of the motor
3.2.3.1. Electric time constant:

L

— __ph_ph
l‘elec - R
ph_ph
With following values given in the motor data sheet

Lpn_ph inductance of the motor phase to phase [H],
Rph_ph resistance of the motor phase to phase at 25°C [Ohm].

Example:

Motor series GVM210-400-DPW
Lph_ph=0.316 mH or 3.16E-4 H
Rph_ph at 25°C = 0.15 Ohm

A telec = 3.16E-4/0.015 = 21 ms

An overall summary of motor time constants is given later.
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3.2.3.2. Mechanical time constant:

;R OB R, Y
meeh Kt* Kephﬁn (3* Keph_ph)* Keph_ph
J3 J3
_05*Ry, ,,*J

14 =
mech ( Keph_ ph)z

With following values obtained from the motor data sheet:

Rph_ph  resistance of the motor phase to phase at 25°C [Ohm],
J inertia of the rotor [kgm?],

Keph_ph back emf phase coefficient phase to phase [Vims/radis].

The coefficient Kepn_ph in the formula above is given in [Vims/rad/s]
To calculate this coefficient from the datasheet, use the following relation:

Ke _ Keph_pf{vrms/loompm]
Ph_PV,./rad/s] — 2% p* 1000

60

Example:
Motor series GVM210-400-DPW

Rph_ph at 25°C = 0.015 Ohm

J =0.07 kgm2

Keph_ph [Vrms/lOOOrpm] =76.9 [Vrms/lOOOrpm]

A Keph_ph [Vrms/rad/s] = 76.9/(2*p*1000/60) =0.734 [Vrms/rad/s]

A tmech=0.5*0.015*0.07/(0.7342) = 0.97 ms

Remarks:

For a GVM motor, the mechanical time constant Smech represents the duration
needed to reach 63% of the final speed when applying a voltage step without any
resistant torque, if the electrical time constant is much smaller than the mechanical
time constant.

An overall summary of motor time constants is given later.

3.2.3.3. Thermal time constant of the copper:
[therm = Rth;opper_ambient* Cthcoppe|

CthCOPPe[J/_K] = Mas%OPPe[Kg] * 38%~1/k9_K]

With:

Rthcopper_anbient thermal resistance between copper and ambient [°K/W]
Cthcopper thermal capacity of the copper [J/°K]

Masscopper ~ mass of the copper (winding) [kg]
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GVM time constants

Overall summary of motor time constants:

Electric time[Mechanical timeThermal ams
Type constant of
constant (ms| constant (ms)
copper (s)
GVM142-050 6.5 1.80 24.4
GVM142-07% 7.3 1.58 21.6
GVM142-100 8.0 1.37 20.3
GVM210-050 12 1.87 66
GVM210-100 16 1.29 50
GVM210-150 18 1.15 45
GVM210-200 19 1.09 43
GVM210-300 20 1.01 40
GVM210-400 21 0.97 39
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3.3. Dimension drawings

3.3.1. GVM142 outline drawings
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3.3.2. GVM210 outline drawings
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3.4. Motor mounting

3.4.1. Motor mounting environment

Ideally mount motors:
In a location away from, or shielded from other vehicle heat sources such as
exhaust, or catalytic converters etc.
In a location that will benefit from air flow while the vehicle is in motion.

In location that is protected from flying rocks, debris, road salt, or other
contaminants that could damage cabling and connections.

3.4.2. Motor mounting
For the screws tightening torque values, please see the board on page 61.

Traction mounting : EHP mounting :

Frame recommendation

Warning : The user has the entire responsibility to design and prepare
the support, the coupling device, shaft line alignment, and shaft line
balancing.

Frame supporting the GVM must be even, sufficiently rigid and shall be dimensioned
in order to avoid vibrations due to resonances.

GVM motors have been designed for an horizontal mounting (see 84.2.2). For
alternative mounting positions, please contact Parker.

GVM motors have been designed for being assembled on gearboxes
or hydraulic pumps and cannot support any axial / radial additional load
on the shaft.
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3.4.3. Motor alignment

- The mounting surfaces of the interfaces should be free from bumps and scratches,
washed and lubricated with grease as detailed below before mounting.

- The coupling spline must be lubricated with a lithium molydisulfide grease, disulfide
of molybdenum or similar lubricant.

- The mating motor spline should be free to float and find its own center:

- Set up the equipment on the motor.

- Set up the equipment assembling screws, but do not tighten.

- Rotate the motor between 1000 and 1500 rpm and gradually tighten the
screws.

- Torque the mounting screws of the equipment.

3.4.4. Pulley/belt

Warning : The GVM motors are not designed to operate with pulley /
belt systems.

By limiting the speed and/or using specific bearing assemblies, it can
be possible in some cases to use pulley / belt systems. It is mandatory
to raise a request with the factory before doing so.

3.5. Bearings

The bearings are greased for life.

The standard bearing life is calculated to reach 20.000h at maximum speed
(GVM142 : 9800 rpm ; GVM210 : 8000rpm) without load.

It is recommended to change it once the predicted lifetime is reached.

Please contact Parker in order to achieve this operation.

Other limitations can come from the winding or the drive
(cf: 83.1.4-Drive selection)
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3.6. Cooling

3.6.1. General recommendations

Coolant Connections :
GVM142 : Coolant inlet / outlet are ORB-4 SAE J1926-1 with thread 7/16-20 UNF

GVM210 : Coolant inlet / outlet are ORB-8 SAE J1926-1 with thread 3/4-16 UNF

These parts can be provided by Parker as follows :
2 options are available for the GVM fittings :
Male Stud Connector Male Stud Elbow

GVM142 : 4F50MXS(S) GVM142 : 4C50MXS(S)
GVM210 : 8F50MXS(S) GVM210 : 8C50MXS(S)

For hoses and their fittings, we advise to use the following :

Parkrimp fittings

GVM142 : 16826-4-4-SM
GVMZ210 : 16826-8-8-SM

. , With water-glycol or oil up to 85°C
§ 00N OARKER 212 / - GVM142 : 213-4
7 GVM210: 213-8

Installing coolant connection fittings :
Remove plastic protective plugs
Intall hoses noting inlet and outlet
Route and support hoses to protect from excessive vibration, flying debris that could
effect hose life and motor performance
Tightening torque
Visual check for leaks
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Danger: It is compulsory to start the cooling system before starting the
motor.

Danger: The Inlet temperature and the water flow have to be monitored
to avoid any damage.

Caution: When motor is no more running, the cooling system has to be
stopped 10 minutes after the motor shut down.

Danger: If the water flow stops, the motor can be damaged or
destroyed causing accidents.

Cal>dlzdldl>e

Danger: For the oil cooling system, a pre-heating at 40°C is
recommended before starting the motor.
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3.6.2. Additives for water as cooling media
Please refer to motor technical data for coolant flow rates.

The inner pressure of the cooling liquid must not exceed 5 bars.

Caution: To avoid the corrosion of the motor cooling system (aluminum
or copper), the water must have anti-corrosion additive.

The GVM motors can be water or oil cooled. Corrosion inhibitors must be added to

the water to avoid the corrosion. The complete cooling system must be considered to

choose the right additive, this includes: the different materials in the cooling circuit,

the chiller manufacturer recommendations, th
The right additive solution is the responsibility of the user. Some additives like

TYFOCOR or GLYSANTIN G48 correctly used have demonstrated their ability to

prevent corrosion in a closed cooling circuit

For example: Glysantin G48 recommendations are :
- Water hardness: 0 to 20°dH (0 i 3.6 mmol/l)
- Chloride content: max. 100ppm
- Sulphate content: max. 100ppm

Caution: The water quality is very important and must comply with
supplier recommendations. The additive quantity and periodic
replacement must respect the same supplier recommendations.

Caution: The additive choice must take into account the complete
cooling system (chiller or water

Select carefully the materials of all the cooling system parts (chiller,
exchanger, hoses, adapters and fittings) because the difference
between material galvanic potential can generate corrosion.
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3.6.3. Flow rating according to glycol concentration

Glycol Concentration :

e 1 0%
—20%
—30%
e 0%
e 50%

Total coolant flow according to Glycol concentration

=] =]
~ —

Total flow required including Glycol {I/min)

30

15 20

10
Water flow required without Glycol (I/min)

Use of the graph above - Example

If the motor needs 10 I/min with 0% glycol,

If application needs 20% glycol, the water flow must be 10,6 I/min,
If application needs 40% glycol, the water flow must be 11,8 I/min.
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Main formulas

Power__dissipation * 60

Flow rate= —
- Dg *Cp

With: Flow rate [I/min]
Power_dissipation [W]
Dgf Gradient inlet-outlet [°C]
Cp thermal specific capacity of the water as coolant [J/kg°K]
(Cp depends on the % glycol concentration please see below)

Thermal specific capacity Cp according to % qlycol concentration and

temperature
We have considered an average temperature of the coolant of 30°C.

Glycol concentration | Average temperature of the water as | Thermal specific capacity of the water
[%0] coolant [°C] Cp [J/kg°K]
0 30 4100
30 30 3700
40 30 3500
50 30 3300

3.6.1. GVM Internal Pressure Drop
These values do not take into account the customer cooling connection.

With Water-Glycol 50% - input at 65 °C :

GVM142 with Water-50%-Glycol at 65°C

03

g
2

=
o

= (GVYM142-050
= (GVYM142-075

Presssure Drop (bar)

GVM142-100

N\

0.0 =

Flow (I/min)
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Presssure Drop (bar)

16

1.2

0.8

0.4

0.0

GVM210 with Water-50%-Glycol at 65°C

AN

NN
NN

NN

\N

_%/

AN

2 4 6 8 10 12
Flow (I/min)

[,
S
=
=

=——(GVYM210-50

==(GVYM210-100
= (GVM210-150
= (GVM210-200
==GVM210-300
——=GVM210-400

With Oil with a 46 ¢St viscosity (@40°C) i input at 65°C :

GVM142 with Oil at 65°C

16-06-08 PVD 3668_GB_GVM
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05 // // //
004 GVM142-050
% %?/ —GVYM142-075

=

7
0.0
1 2 3 4 5 6 7 8 9 10
Flow {I/min]
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3.6.2. Chiller selection

This section describes how to choose the chiller. The chiller is able to extract the
heat from the motor losses with the water circulation.

The motor losses (= power to extracted by the chiller) depend on the efficiency and
motor power :
alr .o
Pc=2 - 18Pn
§ 0
With  Pc : Power to evacuate by the chiller (kW)
Pn : Motor rated power (kW)
r : Motor efficiency at rated power (%)

Refer to the respective torque motor data sheet for nominal power, efficiency and
water flow.

Chiller pump must provide water flow through motor and pipe pressure drop. Inlet
temperature must be lower than 65°C.

Example
Motor : GVM210-050-QQW (see 8§83.2.1)

Rated power = 21.2 kW
Efficiency = 95,3%
Water flow = 1,51 I/min

0O — p2¢f 104kw

So, the chiller must extract 1,04 kW and have a water flow of 1,51 I/min for a
GVM210-050-QQW
- 4T
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