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RAEL , founded in Genoa in 1969 as an electric motor repair an rewinding company, has grown o
become an established name in projection and manufacture of electric motors for potentially

explosive aimospheres.

Since 1986 the company has grown considerably and moved to Predosa (AL) where both production
and offices are actually located.

Through constant research of products which can offer a high quality standard and market
competitiveness we are geared up with automated production systems like CNC tuming and latest
generation machining centers | industnal robots | CNC grindig machine, inspection room with CMM
machines computer controlled system for inline electrical test and Dynamometric breaking test
bench, automated assembly lines.

The total area occupied by the company is about 20000 m? of which 11300 m* are buildings and

divided as follows:
- Production and warehouse 10500 m*
- DOffices 800 m*
# In-house:
# more than 20 CNC machines
b automatic winding lines , last one built in 2023
b cable preparation & cover assembly
b 12 assembly lines — possibilities to work shifts / hire seasonal workers if
necessary
# [ automatic warehouses
- since 2023 foundry in house with the latest machines on the market .
b High degree of automation
b Proprietary design and certificates
#  Alluminum motors from 56 to 160 size
b 100% guality and performance test on the final products
b In-house testing laboratory

We offer a great flexibility in fulfilling special customer requirements.
All of the above helped to place Rael among the leading producers of explosion proof motors.
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1. INTRODUCTION
1.0 Sl Units
Base units
Base guantity Base quantity symbaol 51 Name S| Symbeol
length I meter i
mass. m kilogram kg
time f second 5
electric: cuement Li amgere A
thermodynamic temperature T Eehimn K
amount of substance ] maole mil
lumincus intensity Iy candela cd
Derived units
Expression Expression
51 Namie 51 symbol in terms of in ferms of
othar 51 units 5] base units
frequency hertz Hz - - 5
force F Newion N - kg-m-s*
pressure, siress P Pascal Pa N-m kg-m -5
energy, work, quantity of heat E joule J N-m kg-m'-5*
power P.W watt W J-5" kg-m' -5
efectnic charge q coulomb c A-s
Em"“l "m‘“ﬂli'w‘ v volt v 1-c* m-kg- st A
elecric resistance R chm o VoA m-kg-so-AT |
electric conductance G siemens 5 Ay s A -m” kg
capacitance C farad F c-w s A% -m* - kg
magnefic flux density B tesla T V-os-mt kg-s*- AT
magnetic flus ©{B) Weber Wi V-5 m-kg-s A
inductance L Henry H Vos-AT m-kg-st AT |
Celsas iemperature T degree Celsius "C K
plane angle 2.0 radiant rad 1 m-m’
lurninance lux b cd-sr-m™
Other derived quantities
area A m
wolume v m’
speed, velocity v m-s'
|
5
anguilar velocity F] -
acceleration a m-s?
Tomue, moment of force M N-m m* - kg - 5™
moment of inerfia J Kg m’
mass densify B kg - m*
specific volume m* - kg™
; - i N-s-m*
= Pa-s vicl by
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1.1 Standards of reference

RAEL motors are constructed in compliance with the following standards:
Tide

Rotating electrical machines
Part 1: Rating and performance

Rotating electnical machines
Part 2-1:5tandard methods for determining losses and efficiency from fests {excluding
machines for traction wehicles)

Rotating electrical machines.
Part 5: Degrees of protection provided by the integral design of rotating electrical
machines (IP code). Classification

Rotating electrical machines
Part &: Methods of cooling (IC Code)

Rotating electnical machines
Part 7: Classification of types of construction, mounting arangements and terminal box
position (IM Code)

Rotating electrical machines
Part &: Moise limits

Rotating electrical machines
Part 12: Starting performance of single-speed three-phase cage induction motors

Rotating electrical machines
Part 14: BMechanical vibration of cerain machines with shaft heights 58 mm and higher -
Measurement, evaluation and limits of vibration severity

General purpose three-phase induction motors having standard dimensions and outputs.

Frame numbers 58 to 315 and flange numbers 85 o 740

Degrees of protection provided by enclosures (IP Code)

Electrical apparatus for explosive gas atmospheres
Part 0: General requirements

Electrical apparatus for explosive gas atmospheres
Part 1: Flameproof enclosures 'd*

Electrical apparatus for explosive gas aimospheres,
Part 7: Increased safety "a"

Electrical apparatus for use in the presence of combusiible dust
Part 1: Protection by enclosures "t"

RL-TUBE-MIA —BRAKEX-ADFE Ed 2024509
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EU
CENELEC

EM 800341

EM 80034-2

EM 60034-5

EN 60034 -G

EM 80034-7

EM 80034-8

EMN 00024-12

EMN 80034-14

ENIECHI0T2-1

EM 20528

EM 800780

EM G007E-1

EM 6007E-7

EMN 8007831

International

| =4

1EC 80034-1

IEC 80034-2

IEC 80034-5

IEC 60034 -6

IEC 80024-7

IEC 60034-8

IEC 80034-12

IEC 80034-14

IEC 60072-1

IEC 80528

IEC 6007e-0

IEC 6007a-1

IEC B60078-7

IEC 80078-31
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1.2 Tolerances

Mechanical tolerances according to EN 50347 and IEC 60072-1:

E"RAELMHERR

Symbol  Description Tolerance

A Distance between centreines of fixng holes (end view)
AB Overall dfmensions across the feet (end view)
A Diameter of the motor (without terminal bo)
B Distance between centre-ines of fixing holes (side wiew)
C-Ch Distance from the shaft end shoulder fo the centre-line of nearest mounting holes in the feet

O-Da Diameter of the shaft extension.

E-EA Length of the shaft extension from the shoulder

F-F& Width of the keyway of the shaft extension
GA-GC  Distance from the fop of the key fo the opposite surface of the shaft exdension

H Distance between the centre-ne of the shaft to the botiom of the feet

HO Distance from the top of the terminal box and to the bottom of the feet

K Diameter of the holes or width of the slots in the feet of the motor

L Owerall length of the motor with a single shaft extension

M Piich carcle diameter of the fixing holes

M Diameter of the spigot

P Outside diameder of the flange

R Distance from the shaft shoulder to the mounting surface of the flange

5 Diameter of the figng holes in the mounting flange or nominal diameter of thread

Distance from the shaft shoulder to the mounfing surface of the flange with locked bearing
Mass of the motor

Electrical tolerances according to EN 60034-1 and IEC 60034-1:

Cluantity Tolerance

Efficiency [q] -0,15 {1-m} for Py <50 kW

Total losses +10%

Power factor (Cos ¢) e ol el

Slip {npm) = 30% per Py <1 kW

(at full lzad and waorking temperature] +20% per Pu>=1kW

Locked rotor current (L) + 2%

Locked rotor torque [Ta) -15% a +25%

Breakdown torque [T -107% | for this tolerance the value Ty / Ty should be at least 1,8)
Moment of inertia (J) =10%

Sound intensity lewel (sound pressure) +3 dB {A)

RL-TUBE-MIA —-BRAKEX-ADFPE Ed 2024509

+ 1 mm
+2%
+2%
+ 1 mm

+ 3 mm

E11-23 L]
@32-48 ki
= 55 mifi
B=<55mm -0.3mm
B=a0dmm +0.5mm

Ha

+ 0,2 mm

H = 260 -0.5 mm
H=280 -1 rmmy

+ 2%
+3%
+1%

£ 0.8 mm

@ <230 jB
@ =250 hé

+ 1 mm
+ 3 mm
+3%
£ 0.5 mm
-Ga+10%
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1.3 Hazardous places A

1.31 General mformation

DIRECTIVE 1989/827EC on minimwm reguerements for improving the safety and health protection of workers polentia®y at risk from
explosive atrmospheres.

‘Explosive atmosphere’ means a mixture with air, under atmospheric conditions, of flammable substances in the form of gases,
vapours, mists or dusts in which, after ignition has occurred, combuostion spreads to the entire unburned mixture,

The directive gives information regarding 'Classification of places where explosive atmosphere may ocour’.

The classificabion of hazardous places in zones compefes lo the cusfomer whose working cenires and acfivifies coniain or give place
for such damgers.

The safely against expiosion can be only reached with the condnbufion, and fhe mutwsl informative exchange, both the manufzefuner
and the final wsers.

INDICATIONS REGARDING THE CLASSIFICATION OF PLACES WHERE EXPLOSIVE ATMOSPHERES MAY OCCUR

Faor the classification of the areas reference to the relative harmonized technical norms regarding the specific fields:
«  EN GDO79-10 (IEC G0O07T9-10) El=ctrical apparatus for explosive gas atmosphenes.
Part 10: Classification of hazardous areas.

=  ENISOVIEC BDOTE-20-2 Electrical apparatus for use in the presence of combustible dust
Part 10: Classification of areas where combusfible dusts are or may be present.

Zone O

A place in which an explosive atmosphere consisting of a mixture with air of lammable substances. in the form of gas, vapour or mist is
present continuoushy or for long peniods or frequentiy.

Note: in general, sald conoifions, when Mey present, they inferest the inside of tamks, fubes and confainers, eft.

[ Zone 1
A place in which an explosie atmosphere consisting of a midure with air or fiammable substances in the form of gas, vapour or mist is
occasicnally.

A place in which an explosive atmosphere consisting of a mixture with air of flammable substances in the form of gas, vapour or mist is
not likely to occur in normal operafion but, if it does ocour, will persist for a short period only.
Note: SUCH Z0nE Can S50 COMPYISE, SUToUoing paces Zonas O or 1.

Zone 20
A place in which an explosive atmosphere in the form of a cloud of combustible dust i air is present continuowsly, or for long periods

or frequently.
Mate: In ganaral said conditions, when fhey present. they infevest the inskde of anks, tubes and containers, eic.

Zone 21
A place in which an explosive atmosphere in the form of a clowd of combustible dust in air is likely fo ocour in nomal operation

Note: such 7one can aiso comprise, for exampée, places in e mmediste vichities of iading poinfs and powder emplying and places in which powoder
Iayers am formed o fal, during the noTMal Gperston, Coud pRodUCe OE EXpIoshe COMBUSTDNE powder concentradion in miciue wih the air.

Zone ¥2
A place i which an explosive aimosphere in the form of a cloud of combusfible dust in air is not Bkely fo occur in normal operation b,
if it does occwr, will persist for a short peniod onby.

Mofe: such Zone can als0 comprise, Eces i proximlly ofF apparaiysas, Systams of prfection and components Conisiing powders, from wivch e
powders can leak out because of losses and fo form Byers of powders (for exampie sait from miling, in wivch the powder Jeak from the mills and & Is

deposted).

MNotes:
1. Layers, deposits and heaps of combustible dusf musf be considered a5 any offher source which can form an explosive atmosphers.
2. ‘Mormal operation’ means the situafion when insfaliations are used within fheir design parameiers.
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1.3.2 Classification of the equipment for areas where explosive atmosphere may occur

GROUPS AND CATEGORIES OF APPARATUSES

E"RAELHFRE

Within the directive 2014734/EU, the apparatuses, comprsed if necessary the devices and the comgonents are divided in twio

Groups.

Group | comprises eguipment mtended for use in the undergrownd paris of mines, and to those parts of surface installations of such

mines, likely to become

It is sub-divided into 2 Categones, as shown balow:

Category MI:
Category MX:

very high level of protection
high lexwel of protection

by firedamp andior combustible dust.

Group Il comprises equipment intended for use in other places likely fo become endangered by explosive atmospheres.
It is sub-divided inte 3 Categores, as shown below

Category 1=
Category 2:
Category 3:

veny high level of protection
high lewel of protection
normal lewvel of protection

For the type of protection "d”, °i". "nZ" and "nL", the electrical mpaalusufﬁmup Il are subdividad in L&, 18 and [IC, like prescribed

m the relatve specific European Mommns regarding these types of

How much higher is the possibility that an explosive atmosphere can take place, much higher st be the level of the adopted safety

meadsures.

CRITERIA FOR THE CHOICE OF THE APPARATUSES AND THE SYSTEMS OF PROTECTION

In case the document on the protection against explosion based on the risk assesement does not preview ctherwise, in all the areas

im which explosive atmospheres can be formed are used apparatuses and systemns of protection cormespondents o the categones as
per directive 2014234ELU.

In particular, in such areas the followng categones of apparatuses are used, provided that adapted, to second of the cases, to gas,
vapours or fogs andior powders:

= mzone 0 or zone 20, apparatuses of category 1;

* inzone 1 orzone 21, apparatuses of category 2;

*  inzone 2or zone 22, apparatuses of category 3;

Below you can find an outline for the choice of means of protection in function of the use zone.

Means of protection

Characteristic of protection
(AIL )

Characteristic of protection
(AL 1)

In case of breakdown of means of
protection, the level of safety is
guaranteed from at least a second
independent mean of |protecton.
Moreower, the level of safely is
guaranteed ewven if two independent
anomalies are manifested

They must be planned and
manufactured so that the sources
of igniion are mot activated, not
even in case of esceptional
ancmalies of the apparatus

continucushy or for long
pericd

The lewel of safety is guaranteed also in
presence  of recurrent anomalies or
operation of the apparatuses
of which it is habfually necessary to hold
account.

They must be planned and
manufactured =0 as to awosd
sources of ignition, also in case of
recurrent ancmalies or defects of
cperation of the apparatuses of
which it is habitually necessary to
hold account.

Intermediate  situation 2
betwean previous and
the successive one 21

The level of safety i= guaranteed in the
normnal cperafion.

They must be planned and
manufachured so as to  awoid
spurces  of expectabls
during the normal operation.

Scarce probability and 2
if & take place is of

RL-TUBE-MIA —BRAKEX-ADFE Ea 2024509
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1.4 Temperature Classes

14.1 Explosive atmosphere consisting of a mixture with air of flammable substances in the form of
gas, vapour or mist [GAS)
Ignitien termperature of an explosive gas atmosphere

Lowest temnmperature of 3 heated surface which, under specified conditions according to [EC 80078-20, will ignite a flammakbde
substance in the form of a gas or vapour mixture with Fir.

Maximum surface temperature

Highest temperature which is attained in semvice under the most adeerse conditions (but within the specified tolerances) by any part
or sunface of an electrical apparatus, which would be able o produce an ignition of the swmounding explosive atmosphere.

Group [l electrical apparatus, in function of their maximum surface temperature shall be marked either classified in a temperature class
given in Table below:

Classification of mazimum surface temperatures
for Group Nl electrical apparatus

i S ol Maximium EHIIEECEE temperature
Ti 450
T2 200
T3 200
T4 133
T3 100
TG 83

The maxmum surface iemperature shall not exceed the lowest ignition termperature of the explosie atmospherss concemed,
As far as the eleciric modors the maximum surface temperature will be refemed to the temperaturs of:

the external surface of the enclosure as far as the Flameproof enclosures 'd” (EM 60072-1, IEC 80078-1) and Equipment profection
by pressunized enclosures p” (EM 60073-2, IEC G0073-2)

all the surfaces both external and internal as far as the increased safely “e™(EM GDOTE-T, IECG00TE-7) and the Consfruchion, fest
and marking of type of profechion 'n’ elecirical spparstus (EM 60078-15, IEC 80072-15).

Below there is a representing table of the main inflammable gas subsfances divided by group of gas with relative termperatures of
ignition and classes of temperature.
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Main inflammable substances subdivided for group of gas (1A, 1B, IC) and temperature of ignition.

[

Inflammable substance E

=

2-Methylpentane A 300 T2 Ethyl formate

Amyl acetate A 380 T2 Methyl formate 1" 450 T
Butyl-n acetate A 425 T2 Matural gas 1A 482 T1
Ethyl acetate A 476 T2 Isobutane 1" 460 T
Isobutdl acetate A 420 T2 Isoheptane A 220 T3
Metty acetate HA 502 T1 Isohexane 1 264 T3
Propil acetate A 430 T2 Isooctane A 410 T2
Vinyl acetate HA 425 T2 lsoprens kA 220 T2
Acatone na 485 ™ Methane 1A Bar T1
Methanol A 484 T1 Methylcyclopentane 1y 258 T3
Bromethane A 511 T1 Methylamine A 430 T2
Butane A 287 T3 Methylmetacrylate 1" 430 T2
Butene - 1 A 384 T2 Paraldehyde 11} 230 T3
Butene - 2 A 325 T2 Pentane 1 258 T3
Cycloexano A 250 T3 Pyridine A 483 T
Cycloexanol A 300 T2 Propane 1"y 470 Ti
Cyclohexanone A 419 T2 Propytamine 113 318 T2
Cyclohexene A 244 T3 Propylbenzene 1" 450 T1
Cyclopropane A 408 T1 Propylene 1A 455 T
Cymene (p) A 438 T2 Styrens 1" 400 T
Chioro-benzene na 637 Ti Toluene A 480 Ti
Acetyl chionde A 300 T2 m-Xylena 1A 522 T
Alhyl chioride A 300 T2 o-Xylene (1) 464 T
Chiorbutane A 240 T3 p-Xdene A 528 Ti
Chiorethane A 495 T1 1.2 Butadiene B 430 T2
Vimyl chioride A 472 T1 1.3 Butadiene 153 430 T
Dichiorobenzene A 648 Ti Dicecane [ 245 T3
Dichlcroethylens 1,1 IA 570 T1 Diathyl ether 1} 160 T4
Dichlcroethylens 1,2 A an T2 Ethyl vinyl ether B 200 T3
Diethylamine A 312 T2 Methy! vinyl ether 8 350 T2
Dimethytamine nA 400 T2 Acrylate ethyl 12} 350 T2
Dimethylaniline A an T2 Ethylens i3 425 T2
Dimethybutane 2.3 na 405 T2 LPG 112} 365 T
Dimethylpentane 2,3 A ke T2 Sulphurated Hydrogen 153 260 T3
Heptane A 215 T3 Methylacrylate B 415 T2
Hexane nA 713 T3 Carbon monouide 153 B05 T
Heptane A 515 T1 Ethylene oxide e 435 T2
Ethylacetoacetate HA 350 T2 Propylena oxide [} 430 2
Ethylamine A 385 T2 Acetylens nc 305 T2
Ethyimercaptane A 205 T3 Hydrogen nc 500 T1
Butyl formate na 320 T2 Carbon disulfide nc o5 T6
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1.4.2 Explosive atmosphere in the form of a cloud of combustible dust (DUST)

We take in consideration protection by enclosures "1 (Ex ¢ ). The ignition proteciion is based on the Bmitation of the madmum surface
temgperature of the enclosure and on other surfaces which could be in contact with dust and on the restriction of dust ingress indo the
enclosure by the use of "dust-tight” or "dust-protected” enclosures.

The choice of these constructions so to awoid primes due to excessive surface temperatures must be camied out in function of the
Emits of temgperature of ignition for the presence of flammable dust both i form of clouds and layers.

In case of presence of flammable dust cloud, the maximum suface temperature will be
Tmax{1)= 2/3-Ty with T ignition temperature in *C of the dust cloud.

While in case of presence of a flammable dust [ayer:
Tmaxpy=Ti—- 75 °C with Ty ignition temperature in *C of a layer of dust 5 mm thick.

The surface temperature must be smaller or equal to the minimum value between Tmax(1j 2 Tmaxz) -

Main inflammable substances (DUST) and their own maximum surface temperature

18
12 ]
Graphite T a0 oo GED
Lamgp-black (carbon black) 13 15 620 435
Saslpthwr 20 0 280 260
Wood, products of wood, fibres
Faper 100 20 AT0
Ceafufose (83 % sweet wood, 6% hard wood) 14 15 420 335
wood flour i 470 305
Wood (50% pear tree and 50% kemel) 35 100 500 340
Wood (beech) 61 400 310
Wood (pear tree) 27 100 500 320
- Sawdust of wood 85 470 280
Cork 42 a0 470 00
Agricultural products
Cacao 3 126 460-540 M5
Coffes 10 25 360 450
"Cereals {mixed powders) a7 125 510 300
Wheat flour S8-125 it} 480 =450
Soy flour 20 200 620 280
Gelatine i~ i |} 560 =450
Wheat 100 470
Crry milk 165 i |} 460 330
Milk sugar . 60-125 450 =450
Rye 415-470 325
Buttermilk 400 450 420
Tobacoo i} 485 280
Black fea il 125 510 200
Sugar ETH 360 =450
Powderad sugar 17 60 350 >451)
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1.5 Electric motor choice

After speaking aboul classification of areas with explosion atmosphere, motor groups | calegories and temperature classes | we can
switch to the choice of the type of protection of the motor and the reading of the motor marking.

Explosive atmosphere type Motor Marking
3
g
; Exd L] T4
. Zone 1 Probable High il 26 (Exde on f B (] (T5 e T6 on f -
é Exd I T4
Zone 2 Imprcbable Mormal il 26 (Exde on f HE[:I] (T5 & T6 on f -
S ; T135°C
ﬁ Zone 21 Probable High il 2D Ext - (T100°C e TB5'C on : IPGix
T135°C
§ Zone 22 Improbable Mormal il 20 Ext - (T100°C e TB5C on : PG
{E Marking of confomeily In compiance win EUrcpean Cirecihes.
Murmber of Notfied bocy that Issusd the Froduct Quaity Assuranoe
Hexx PecETicaton
@ Marking of conformity to the Directve 2014024 and fhe relevant
technical nales
1] osion rface dP=rart from mines
i z Categury
@{E I'R”E‘- e @ af ' ar Mist
e o Type of explosive simosphere: Dust
L __Ex Symiod tor securty appilances that mess a cerain peolection mode
Trﬂ- | L[] [Ed) kal il e Expiosion prodf termingl box / Increased safefy teminal bow
L] b Motors v dust zore zone 232
Iw 2 Tn .=|¢ oM | :IH:' — — — :
' i) Casst
- = Motor tempemiure dass soatie for  Nammabis substance
1 i) A re ciass in cass of a3
{00 NOT DPER WHILE EREFTGIZED | Ta -0°C w50 TfPes | Motor tempemlure dass suliatie for Tammabie substance
IR 33 Exdhan G T4 1 ||a1r|-:1|||_'.1|,;|;_\.-|-_|:1-,-l TEFC . _T135°C temperalure dass in case of prolecion D {Duss §
AB : Mame ol the bocy That reeased CE type ceranicale -
A e ATEN pow year of peoduction  yyy : certificals mumber =
IPEX Frofection d %o be marked or the for D wersion
|_*C amb Temperaiure rage
Gb ‘Gas profection degree
Db Carst proiection cegres

a)
b)

d)

2]

a)

Motors for zomes 21 and 22 have protechion type Ex t (DUST) matched with protection type Ex d {or Ex de) (GAS)
On reguest it is possible fo hawe motors Ex de with motor 'd’ and increased safety terminal box ‘e’
Miotors marked with gas group [IC are sustable fo be used where gas groups 1B or 1A are requesied.

Single-phasa motors with internal capaciiors can be marked G and 1B and are suifable also for (1A (see page 24) .

Miotors with temperature class T4 (gas) are suifable io be used where temperature classes T3, T2, T1 are requested.
(Cin reguest it is possible to have tfemperature classes TS e TE).

IF degree protection s P55 for GAS and P8 for DUST.

Ambsent temperature range is as follows:

-20° +80°C  for temperature class T4 and surface ternperature T135°C | possible to have 40° +80°C 1B version)

-20% +#50°C  for temperature class TS and surface temperature T100°C | possible to have -40° +80°C 118 version]
-20° +40°C  for temperature class TE and surface temperature TA5*C | possible to have 40° +80°C 1B wersion]
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2. GENERAL INFORMATION
2.1 Range of Motors

Modors FL series are manufactured in compliance with all the Buropean standards conceming equipment and protectve systerns for
potentially explosive atmosphere in compliance with the Eurcpean Directive ATEX 201224/EU (better known as ATEX).
Az we just fold im part 2.0 to be i compliance with ATEX Directive are necessary:
- EC type Certificate
- Product Quality assurance Motification
Such certificates are issued by notified bodies qualified fo release them.

Modors RL series group 1 category 2G (GAS) with 1P95% protection are suitable for zone 1 and zone 2, while the motors group 1
category 20 (DUST) with protection IPE8 are suitable also for zone 21 and zone 22,

Temperakur Surface
& Class temperature
26 molors 1D mobors

GAS Ambient

Temperature

Group

0,06 - 18,5 z
Three phase - 1 speed 0,06 - 15 4
56 — 160 IIC T4 o T 435 6 o=
J-=BG=R =0 @ & B0RC (e
0,035 - 11 i IIE T4/TS/TH/TE | Ti35TLO0-TES =iy “...E
0,06 - 7,5 B
Three phase — 2 speeds 0,25/0,18 - 15/12 | 2/4
(Constant Torgue) 0,18/0,00 - 10/6,6 | 4/8
| |ea-1eo| MEMAB-IMBE RS MO | me | mum | e
2/4-4/8B - 4/6 - 6/8 0,2/0,1 - 8,8/59 | 4/86
poles 0,08/0,1Z - 5,5/4 | 6/8
0,25,/0,06 - 16/4,4 | 2/4
0,25/0,05-12/3,2 | 4/8
0,3/0,1-11/33 | 4/6
Three phase — 2 speeds 0,33/0,09 - 7,5/4 | 6/8
(Quadratic Torque), P T o £ 2 IIc tm; T 135 ":J:: SO B e BOE
Sl .qjl A6 - &/B ﬂ,ﬂﬁ —-15 4 IIB T Ti58-T =il g e BOE
poles
0,035 - 11 &
0,06 - 7,5 B
0,06 - 3 2
Single-phase et s
P 56 - 100 0,06 - 1,6 4 s i N ans o A a s
poles
0,06 - 1,1 &

(2} pvailable alse in version T5 {T100°C) and T6 [TB5°C) on request

(B} pvailable also in version T3 (T100°C) on request

() pyailable in version T6 [TBSC) the ambient temperature range is -20°C +40°C
9} pvailable also IIC (frame 56-63-71-80-90-100)

(e} Available also IIB with increased safety "e" terminal box (frame 36-63-71)
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2.2 EQUIPMENT PROTECTION LEVEL (EPL)

IEC 80078 standards now include provision for eguipment on the basis of risk.

If the consequences of an explosion are deemed particularly severe, then to decrease the risk, the categoryfzone
relationship can be changed to give a kower possibility of ignition.

So category 2 apparatus could be selected fior use in a zone 2 for instance:

GROUP

EPL

Group |

Mk

INTENDED FOR
EQUIPMENT GROUP

Equiprnent for mining

"RAELME TR

GIVING PROTECTION
High level of protection

against becoming an

Level of protecfion which
can be electrically isolated if
hazardous atmaosphers is
known to exist

Group I

Gy

Go

Equiprment for explosive
gas atmospheres

‘Wery High level of protection
against becoming an
ignition source

High level of proteciion
against becoming an
ignation source

Assured level of protection
agaimst becoming an
ignition source in nommnal
operation

Giroup 11

Equipment for explosive
dust atmospheres

‘ery High level of protection
against becoming an
ignit

High level of protection
against becoming an

Assured |level of protection
against becoming an
igniticn source in normal

operation

2.3 Main features

Moiors RL comply with the Essential Health and Safety Reguirements for potentially explosive atmospheres provided by Eurppean
Stamdards: EM 80072-0, EM 800708-1, EN 60078-7F, EM 60078-21, EN 80520,

* Three-phase and single-phase squimrel cage asynchronous mduchion motors.
* Aluminium modular modors, flanges and feet can be assembled and disassembled.

« Type of protection ©*= Ex d, Ex de, Ext.
» Owerall dimensicns comply with IEC 80072

* Ventilations IC 411 (Self ventilated).

» Voltage 230¢00 V + 5% AFY (56 - 112), 4D0/BS0 V + 5% AJY (132 - 160). frequency 50 Hz + 2%.

» Insulation Class F.

RL-TUBE-MIA —BRAKEX-ADFE Ed. 202409
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= Protection degree 1P55 for zone 1 and zone 2, [P for zone 21 and zone 22.
* Maximum noise level B0 dB (A).
* Terminal box (see 3.1}
o ‘ersion Exd lIC
o ‘“ersion Ex e lIC
o Version without terminal box, moter comprehensive of cable
o Version Ex d I1B terminal box A
{for single-phase - 1 capacitor)
o ersion Ex d IIB terminal box B
{for high torgue singlephase - 2 capacitors, starting system, sofi-siarter, pofes commutation system)
o Version Ex d IIB terminal box C
iMoter provided with contactor system for starting, soft-starter, contactor systern for pale commutation)
= Fan cower in sheet steel.

» Loy friction dust seals.

2.3 Main Options
Motors Versions
= Motors 20 protection degree P88 suitable for zone 21 and zone 220
+ Special Powers on frames 132 and 180
+ Moiors without wentilation (1C 410).
» Maotors with forced wentilation (IC 416).
* Single phase wversion Ex d [IB with high starfing torgue (1 run capacitor — 1 start capacitor).
* Maotors with starling system inside the terminal board.

RL-TUBE-MIA —BRAKEX-ADFE Ed. 20247009 15 di 42



T —
& RAELMe%SR
Electrical and mechanical variants

» Special volfage and frequency.
+ Thermal prodeciors (probe PTC or PTO).
* Ant-condensation heaters.
+ Insulation class H.
+ Mofors tropicalized.
* Moiors suitable for frequency imverter drive.
+ Double shaft motors.
+ Special shaft for EMCODER.
+ Special shafts.
* Special flanges.
+ Motor without terminal box with cable (length on request).
* Terminal box on the side (right or lefi).
* Terminal box with special cable glands.
* Increased safety ‘e’ terminal boo
* Terminal box type A, B, C for special punpose (it is possible to have single-phase motors with frame 112 and box C, please see
next page L
* Protection IPEE.
* Temperature class TS e TH.
* Fan cover + rain cover.
» Special bearings.
* Locked front bearing.
+ Tube version specially designed for ATEX axial fan (see 3.2)
Tests
All RAEL motors ane 100% tested, both at the beginning {winding test) and at the end of production (motor electric test).
On reguest additional tests on the motors can be performed:
+ Standard test ‘Routine Test"
* Heating test.
Forced Ventilation {IC416)
wm;:mided by an auxiliary Ex motor, fitted in the back of the main moter. In BL series it is 3 58 frame single or three phase

The user chall use an electnic device that enables the main motor to run ondy when the auxiliary motor is already running.

"rT:

L 'I:- W %I
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3. TERMINAL BOX

3.1 Versions
a. Three phase version Ex d IC and three phase version Ex e lIC increased safety “e”
/)

- - =N
| B— a |
PRe— -] 3 e ||
P o i e o . . |, N |
| I .m" - i

The standand poskion of terminal box |5 A — 1 with bax on the fop and cabie cutiet in the back
It Is possibie to have the box on the sides (pasition B or C) and the cable cutiet in the positions 2, 3e 4

b. Motor without terminal box comprehensive of cable. Three phase version Ex d lIC

i View from the shaft
=
0 —
I | B C
EE‘ET:"._."___[
The standard pastion ks A but It & possible to have the cable outiet an the &lde (B o C)

c. Motor with terminal box A Version Ex d lIB

Application:  single phase miotor with internal nun capacitor
o Wiew from the shafi B
| ﬁf’ | B -Llfi“%r e
=== " B,
The standard pasition 16 & but it 15 poesible io have the cabie outiet on the side (B o C)

d. Motor with terminal box B Version Ex d lIB
- single phase maotor with high starting torque with infernal run and start capacior

Applicair: - motor provided with contactor system for starting, soft-siarter, pole commutation system
D Wiew from the shaft
E=
=
At
|
II. LI e | : *
The standard position Is A but It Is possible to have the cable outiet on the side (B o C)
€. Motor with terminal box C Version Ex d lIB
. . , A
=8 —_:Er,fu_r_
8l ]

£

e 0 !
The standard position Is A but It Is possibie to have the cable oublef on the side (B o C)
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3.3 Cable entries and terminals

Mobéor wersion Ex 'd’ must be provided with cable endries that comply with EM 60072-1.
Miotor wersion Ex 'de’ must be provided with cable entries that comply with EN 600789-7.
Miotor wersion Ex t must be provided with cable entres that comply with EN 81241-1.

Cable entries

Terminals

Standard

56 - 90 1 x M20 1 x NPT %" M4
[ =
E EI, 2 Mains 100 - 112 1 x M25 1 x NPT %" M5
X E 132-160 2 x M32 2 x NPT 1" M6
Auxiliaries S56-160 1x M20 1 x NPT 2" See (1) and (2}
E 'E E & Up to Up to
£ -
ﬂ‘; @ E 2 ] 56 - 112 n.4 cable entries n.4 cable entries
e u "
g <
> E= M20 o M25 NPT %" o NPT 17

When the motor s provided with a thermal protection andlor heaters these must hawe a separate cable entry and the connection shall
be done as shown below (depending on the fype of terminal box):

I A |
2 Tairri o il prosard —_
5 - == . inmaesl pelesien m__'
| Y- B o
[ iry
| | | :'_-:E ik - | Fr——
i i 5 e monrma
(1) Terminal box version Ex 'd’ [ ol ? ? ? Jl Y -
{Terminai board 6pins) i : - . ¥
1] s il
B endele plane - el e b =
# e o i
Esnasciing plads — 1l
4 minmi- e calie
I T i - l‘}
T 2 Tt tesd's! ki |
& Ueasmal potecten haaline
.
am  dm o |
[2) Terminal box version Ex ‘e’ H
I

{Terminal board & pins increased safety

2] .,____:____q ﬂ? ” ? ” ? )

i s P mm LR s gl
e v e
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J.4 Connecting diagrams
Three phase 1 speed — 5tar and delta connection

. E& i iJ g L ik i
I dima him da tipm e (i
Standard | P f A e o
R LR iL]
e b g i I m n i E i
Star Dela
b fal
)
.I'U 1"-3'-,_
Standard ‘ ollolo
with thermal protection === =
(oo o)
i =
Diwr conaact o, stk thermal prosscsion (T8 (k3 coapamee, wrh theeaal mraeasn T R
(e wal L ThE UL ] g (b L T L LWL i)

Three phase 2 speeds — Dahlander Connection - 2/4 - 4/8 poles

" il 4 m a\ :J is
II .“..- ;:.E .u-,. ; ‘ [ im dom '._."II.
Constant Torque w ] | B aTE T & "3 k' - @ Bw
o, PR3
é L momes Ry
High speed — Low spesd
i il g s " il :j :I_
i l,,' h._ L*,.. - B } - .,.,.
Quadratic Torque ##“zt‘vh ‘ .'Tl'h":T“ gm r;,ﬂ'h&i‘h Tu- W ]
* = hii ” N
High spead Low speed
Three phase 2 speeds — 2 separate windings - 4/6 - 6/8 poles
. i o4 @ . :I q 2
i ) R I I bwdm dn
sl IR W, i i s P S i
- - i? i ET - - g iT ET
High speed Low speed
Single phase
IiC Version {page 34) lIE Version (page 34}
c C
) -
o B o
1 e 4
Ciocinvise ralation Conutenciockwise rotation Counferciociwise rotation
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4. MECHANICAL CHARACTERISTIC

4.1 Mounting amangements

RL mictors can be made in the mounting arrangements as shown im the table.
Such motors are designed and manufachered with modular feet and flanges, so to ease the change of mounting
arrangemsent and to opfimize the warehouwse management.
The basic mounting arrangements are shown in the standard EN 80034-7. Motors with mownting arrangements [M B3,

IM BE, IM B14 can also be used in different mounting positions.

IM B3

M BE, I B7, I8 B8, IM V5 o IM VE.
IM B35 1M V15 o 1M V36, [N 2051, 1M 2081, IM 2071
IM B34 1M 27717 CIM 2137, IM 2157, 1M 2161, IM 2771,

IM W1 o IM V3. (flange with passing holes).

IMB14 IM V18 o IM V18 (lange with threaded holes).

Basic mountings Other mountings

M B3
IM 10:01

I B35
IM 2001

1M VS
M 1011

1MW
I 311

IM W18
M 3511

RL-TUBE-MIA —BRAKEX-ADPE Ed 2024009

1M V&
1M 1831

IM W35
1M 331

M W13
M 3531

1M B6
I 10351

M BT
I 1061

" RAEL:RE

I B8
1071

1
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4.2 Materials
Materials of the main components.

Type of material

Shield fames Motor

flanges
terminal box Plate

Anodized
. Thermoplasiic aluminiurm
. Steel Die-cast material Zinc-plated mickel- or
Alurminium Aluminiurm Steel 48  Steel B3 plated
36520 (squi ) ar shesd on request
SQUElC308) i b stainiess
shesd

Bearings

The 27 series bearings are lubncated for life and reqguired not further lubrication. Mevertheless, we recommend in case of continuous
running, bong time siop, low temgerature, radial andlor axial load, frequency imverter used, fo control some time to time the ball
bearings (40 000 hours for 4,6,8 pole motors and 20 000 heurs for the 2 pole miotors).

58 2-4-6-B 6201 27 gx01 27 It doesn't need lubrication
a3 2-4-6-8B Liv. | Ll B2 27 It doesn't need lubrication
71 2-4-8-B G2 27 602 27 It doesn't nesd lubrication
80 2-4-6-8 620422 6204 22 Ht doesn't need lubrication
aa 2-4-6-B ﬂﬁ]ﬁﬂz G205 22 It doesn't nesd lubrication
10 2-4-6-8 620822 620822 Ht doesnt need lubrication
112 2-4-8-B 30 27 630 27 Hdnem‘tnaad.luhﬁr.aﬁun
13 2-4-8-8 830827 6308 27 It doesnt need lubrication
160 2-4-6-B 30 27 6308 27 It doesn't need lubrication
Rotary shaft seals
Miotors BL series can be equipped with seaks so io guaraniee an P88 degree profection. In such a way the motor is protectad from the
inceme of dust and polluting agenis.

IPES5 or IPEE proteciion degree is furthermore necessary io warranty the protection type Ext.

Rotary shaft seal (DIN 3760)
Front
ili] 2-4-8-8 T2x22xTA 1222 24TH
B3 2-4-6-8 15x24x5A 152454
T Z2-4-8-8 152408 152458
B0 2-4-8-8 - Phe30xEA M 305A
a0 2-4-8-8 25x3ATxEA 2523 TuA8
0 2-4-6-8 3MS0TA 30x50xTA
112 2-4-8-8 ZS0uTA A0=ElTA
132 2-4-6-8 ADTTA A0KT2ATA
160 2-4-8-8 457 IxBA 45:?1:;:3.!;
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5. ELECTRICAL DATA

5.1 Three phase motors - 1 speed

The features of three phase motors for general purpose are as follows:
*  Three phase asynchronous motor, squirrel cage rotor, self ventilated (IC411)

*  Duty 51, Insulation class "F", |P345, 4000 - 50 Hz.

Type A Y
56— 112 230V 400V
*  Connections 132 — 160 400V 600 V
E8-160
for INVERTER 230V 400 v

*  For temperature class TS and T8 and ambient temperature see par 2.1

5.1. Motors for INVERTER duty

In case the mobors are doven by INVERTER we have fo poant cut some things:

*  Motor must be equipped with PTC thermistor.

Miotor driven by inverter means not to have a perfect woltage and current sine wawve with ncrease of losses and heating of the

IEEoT.

»  Speed variation affects also the ventilation (in case of 1C411).

*  The siress on the bearings increases and they shall be checked more frequently; for this reason the operating penod with 3
speed abowe 3600 rpm shall never exceed 10% of the complete working cycle.

= The best connection for motors driven by inverter is the star connection .

*  In case of constant torque application and with frequency values above B0Hz it is necessary to use a delta connection.

For all these reasons RAEL manufactures special motors for mverter duty so fo minimize all the inconveniences described abowe.
These motors are electrically owersized =o o minimize the elecirical losses and also reduce the heating and are provided with
thermistor FTC120°C for temperature class T4; for this reason the winding of the modor is made on an oversized stator and is fiited
with phase-insulators {on request it is possible to have the version TS with PTC20°C and T8 with PTCTORC).

In case of overheating it is possible to use the forced ventilation cplion (see page 15).

&ll the bearings mounted on RAEL motors have the best gualty for motors.

Ini this paragraph we will show the rating of the 1 speed Jphase motors and the ating of the motors for inverter duty.

The data tables of the motors for inverter duty give an idea of power and current values and are reliable only in the case that the
inverier used o drive the motor is an high quality and an high perfoermance one.

RL-TUBE-MIA —BRAKEX-ADFE Ed 2024509 22 di 42



Ex BRAELYZT2M

1 Speed 3000 Rated data at A00WI30Hz — direct on line start
F

pm
KW hp  mim E:‘ MM,

RL 5 A 2 006 0,08 ns 4 D4 02 35 35 - 43%

RloD4x RL 8 A 2 0089 012 2730 053 4 05 02 40 4 TATETE 0,09 51.5%

2RI FL 58 B 2 042 016 2848 056 35 054 04 4 45 TH4TETE 01 IE2=53 6%
2RI RL 83 A 2 @12 016 230 04 31 068 04 33 T T4TATE 013 |E2=53.8%
ZRLN2 RL & A 2 018 025 2850 05 36 074 06 3.8 T THTETE 013  |[E2=804%
RLM: RL 83 6B 2 @2 0234 2840 082 43 08 08 35 75 T4THTE 019 [E2=848%
ZRI04 AL 71 A 2 03T 050 2850 00 48 0B 132 3 75 T4THTE 038 |E2=885%
RIS RL M B 2 o035 075 2810 15 38 OB 29 3 85 T4TETE 048 [|E2=7T4.1%
JRios RL B0 A 2 @73 100 2820 1.8 5 0B 28 24 11 T4TETE 078 [|E3-80.7%
JRINMOT RL 80 B 2 110 150 2850 24 5E 083 3B ] 12 T4THTE 088 |E3-BZTW
JRLOMGE RL B0 S5 2 150 200 2800 34 5 0B& 52 28 18 THTETE 1,37  |E3-B4.2%
JRLMG RL 80 L 2 220 300 2860 44 G54 084 75 K| 205 T4TETE 1.8  IE3=85.08%
JRLMOG2 RL 100 LA 2 300 400 2880 55 6 084 102 26 2B5 TATETE 28 [E3-E7A%
JRLOI RL 112 M 2 400 550 2880 ¥4 58 088 132 28 363 T4TETE 52 |E-BB1S
RIS AL 132 S5A 2 530 750 2028 1021 87 08 183 26 g1 T&TETE 1063 |E3=B9.2%
JRLO03 RL 132 5B 2 730 1000 2820 132 82 081 247 28 672 T4TSTE 1363 |E3-801%
JRI0051 RL 132 MB 2 900 1200 2030 16 B9 089 305 29 733 T4THTE 1731 [E3-B0E%
R RL 160 MA 2 1100 1500 2630 1803 78 0P 3 28 108 T4TSTE 40 IE3=81.2%
JRLMEM RL 160 MB 2 1500 20000 2850 263 8 0De 49 3.1 115 T4THME 5175 [E3FDLE%
JRLMS RL 180 L 2 1850 2500 2040 3304 80 088 @D 31 130 T4TETE i IE3-824%

1 Speed 1300 Rated data at JMNIS50Hz — direct on line stark

Cos Ms
) ¥ Nm MM,

TATSTE 0,14 B4%

1256 THTSTE B5 IE3=01.4%
120 THTSTd 10675 E-E21%

11,00 1500 1480 21867 55 OB T2
1500 2000 1470 285 58 D82 o7

RLDO4S RL 58 A 4 006 D0E 1360 D4 35 D68 D4 4 4
RiopdE RL 58 B 4 009 092 1360 045 2 06865 068 35 45 THTHTG 014 88.5%
ZRLOD RL 83 A 4 012 016 1430 051 33 06 08 3 85 T4TsT8 025 EXFEI1%
ZRLOMY RL B3 B 4 018 DX 1410 D5 35 D66 13 22 T TAHTHTG 027 EEMT
ZRLOAZ RL 71 A 4 025 024 1415 0B 4 DEx 18 22 7 T4TsT8 063 EHBE5%
RO RL ™ B 4 03r 050 1400 11 34 DB 28 24 B THTSTE 078 EFTTR
2RLO0M4 RL 80 A 4 05 075 1410 15 44 07 38 22 11 T4TsmE 18 IEE=TT1%
3RLOMS RL 80 B 4 075 100 1440 2 48 07 &2 18 125 THTHTE 21 IE3-82 5%
ARLOAG RL 90 S5 4 140 150 1440 27 42 07 J¥7 22 108 TATHTE 25 IEFEAIR
ARLOAT RL 90 L 4 1530 200 1420 33 & 03 1m4 3 18,8 T4MTHTE 313 IE3=B53%
ARLO034 RL 100 LA 4 220 300 1440 55 7] 08 151 23 27 TATSTE 45 E-BETL
ARLO03S RL 100 LB 4 300 400 1435 655 6 08 201 26 M THIHTE 558 IE3-E7%
ARLOD3G RL 112 M 4 4,00 550 1440 B8 [i] 08 268 27 305 THTHTG 122 [IE3-BB6%
RLOOSEG RL 132 5B 4 330 750 1450 1184 B1 08 36 24 68 T4HTHTE 224 IEFBHE%
ARLOOST RL 132 MB 4 7.0 1000 1450 144 645 084 485 24 V1 THTHTE 325 [IE3-BDA%
ARLODSE RL 132 ML 4 9500 1200 1450 175 67 O0B4 5B 25 8 THTSTE 3725 IE3-01%

AL MB 4 26

FL L* 4 26
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1 Speed 1000 Rated data at 400VI50Hz — direct on line start

P Moment Mominal

Value of
Ms inerti Efficiency
Nm

kW Hp

JRIOME AL A3 B B 012 016 930 055 268 05 13 28 75 T4THTS 03 |E=506%
RIOM® AL 71 A B 018 025 6256 078 28 06 20 24 75 T4TST6 06 IE2=566%
JRIO020 RL 71 B 6 025 034 620 11 2% 06 27 31 85 T4TSTG 098 |E=616%
JRIO021 RL B0 A B 037 050 935 125 238 061 38 28 1 T4THTE 187 |E=676%
ZJRIO0ZZ RL B0 B B 055 075 830 17 35 07 58 28 13 T4TSTE 247 IEE=FAT%R
3RI0023 RL 80 S 6 075 100 840 27 35 07 78 23 175 THTSTS 318 |E3=TAO%
3RI0024 AL o0 L 8 410 150 o3 31 37 07 118 23 2 T4THTEG 478 IENEI%
3RI0037T RL 100 1B 68 150 200 840 38 238 075 152 17 3 T4THTE 673 IEFEL5%
3RLO0038 RL 112 M 6 300 050 54 47 D75 224 18 3B TATHTE 1418 [IEFBASR
JRID0G1 RL 132 SB 6 300 400 960 675 45 08 303 17 &4 THTSTE 2353 [E3=85.6%
3RLO062Z RL 132 MB 6 400 550 050 864 45 D078 2300 18 &7 T4TSTé 205 IE=DEE%
3RI0063 AL 132 ML B8 550 750 B50 115 48 08 650 18 73 T4T%T8 3775 [E3-BE%
3RI0064 RL 160 MB B8 750 1000 985 150 45 08 756 18 121 T4TSTE 8125 [E2=BB.1%
3RI0065 RL 180 L 6 1100 1500 9856 235 46 075 110 18 130 THTSTS 10575 IE3-B0.3%

1 speed T30 rpm Rated data at 400V /50Hz -direct on line start

P Moment MNominal
Classe of Value of

Mn e, Ky 1  inertia Efficiency

Class  Ji0*
Kq :
RIO025 RL &3 B B 006 008 660 06 23 063 D8 28 7 T4TSTE DB M
RIOD26E RL 71 A B8 009 012 660 075 22 063 13 27 7 T4TSMAE DA 2E%
2R0027T RL 71 B 85042 016 640 09 2 05 18 23 B85 T4T5M8 08 |E2=388%
2RL00Z8 RL 80 A B2 018 025 600 085 28 07 25 27 11 T4TaTE 12 |[E=5D%
JRI0029 RL 80 B B8 025 034 700 12 28 05 36 28 13 T4THTAE 197 [EZ=506%
2RI0030 RL O0 5 8 037 050 680 13 3 080 52 18 175 T4T5ME 318 |E2=561%
ZR10031 RL B0 L B8 055 075 670 185 3 063 77 24 10 T4Tsma 478 [|[E2=617%
3RI0039 RL 100 LA B 075 100 700 268 34 085 10 23 25 T4TATA 672 IE3=M%
3RLO040 RL 100 LB B 140 150 @80 3 37 073 158 1.8 27 T4THT8 1583 [E3=7i7%
IRI0041 RL 112 M B 150 200 705 43 41 085 202 19 38 T4THTAE 167 [EFTAE%
JRI00GE RL 132 SB 8 220 300 705 52 3B 075 302 18 58 T4MSMA 205 [E3=810%
JRI00GT RL 132 MB 8 300 400 710 7 4 074 400 19 63 T4THTAE 3775 [EAEASR
JRI00GE RL 160 MA B 400 550 710 9 41 078 520 18 ©OF T4TATA 805 |E3-B48%
JRI00G9 RL 160 MB B 550 750 715 123 4 078 725 21 108 T4T6mMA 1195 [|E3=862%
3RL007T0 RL 180 L & 7.50 1000 720 158 42 079 0828 23 1M T4TETE 15025 [E3=8/3%
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5.2 Three-phase Motors 2 speed — Constant Torque
(for general purpose)

Three phase asynchronous modor, sguamed cage rotor, self wentilated (PC411).
Duwrty 51, Imsulation class “F", IPES, 400W- 50 Hz.

-

-

Poles Cionnections High Speed Low Speed
»  Connections 24 -4/ (Dizhlander) YY 400V A 400V
416 — 68 {2 Separate windings) Y 400V Y 400V

L

For ambient termperature see par 2.1

COSTANT TORGQUE - Rated data af 400% 50HzZ
in

w0V L "™ Coey MM,

Ly 0% 17 65 T4 0.2
oEE 13 17
0gf 14 1F  ES 2T 06
0EE 14 15
oF 16 18 75 T 03
nEE 2.1 1.8
08 18 17 10 T4 09
0.8 26 1T

RL403 RL 28T 71 B

=

:
3
:
#
B

52
53
53
5T
60
68
&7
65
RL4005 AL 2CT 80 B 24 075 32830 44 72 DB1 25 18 12 T4 13
B55 1400 21 41 & 071 33 18
RLMBE AL 2CT 90 5 24 125 2830 32 54 73 082 44 21 1 T i
B9 45 28 46 89 072 64 19
RL40OT RL 2CT 90 L 24 160 2820 405 42 70 081 56 21 175 T4 26
120 1405 33 35 © 0T B85 2
RLA0GSE RL 2CT 100 LA 24 235 2800 54 64 77 085 B3 24 23 T 43
185 1420 46 55 75 079 13 21
RL400S RL 2CT 100 LB 24 300 2840 643 7 775 084 105 22 25 T4 53
248 1425 485 61 77 085 168 2
R40I0 RL 2CT 112 M 24 400 280 8 71 77 086 138 22 3 T 0.3
338 1430 75 62 T oar 23 22
RL4036 RL 2CT 132 5 24 5% 2850 13 71 B4 085 195 22 & T4 15
480 1440 104 63 B D087 320 21
RL40ST RL 2CT 132 MB 24 750 2880 138 73 67 081 250 21 66 T4 17.8
S8 1450 11 65 67 084 40 21
RLA03E AL 2CT 432 L 24 800 2930 159 74 E7 OB 305 22 TOE T4 HE
00 1460 13 B2 B OB SO0 21
RLA033 RL 2CT 160 M 24 1100 20995 23 72 B2 089 360 22 105 T4 627
BB0 1460 18 B4 B 0BS5S S5 22
RLAD40 AL 2CT 60 L 24 1500 2940 293 74 B4 D91 490 25 115 T4 80,1
1200 1450 247 65 B7 D084 TIOD 24

All motors are certified as follows: :
TUVIT 13 ATEX D3BX  wersion IIB ({T.amb. -40;+80 °C for T4 and TS
TUWIT 13 ATEX D3RX  wersicn 1C (T.amb. -20;+80 °C for T4 and -20,+50 for TS)
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2 spead 13007750 COSTANT TORQUE - Rated data at 400Y 50Hz

n%  Cosy MM,

RL4OT1 AL 2CT 71 A &8 018 1380 082 35 68 D062 13 22 65 T4 007
003 650 065 22 40 072 14 27

RLAIZ AL 2CT 71 B 48 025 1380 086 M 075 15 22 @8 T4 1
812 660 078 2 4 07 15 23

RL4M3 RL 2CT B0 A &8 037 #00 1 34 7 075 22 24 10 T4 22
018 &0 077 28 S0 067 23 27

RL4O4 AL 2CT B0 B 48 055 1400 163 44 75 074 31 22 12 T4 27
825 &0 217 29 54 062 29 28

RL4OIS AL 2CT 90 S &8 075 1405 205 48 71 077 45 19 16 T4 34
037 675 143 3 62 07 44 16

RL40TE RL 2CT S0 L 48 1M 1405 27 42 77 075 63 23 18 T4 48
055 G675 1.8 3 &7 o7 6.6 24

RL4TT AL 2CT 100 LA &8 130 140 37 45 79 077 91 3 23 T a8
070 TOD 26 45 70 O0EE B8 19

RL4TE AL 2CT 100 LB 48 180 1430 45 5 B0 081 M5 25 25 T4 8.8
. U0 B0 31 37 72 074 12 1B

RLADT® AL 2CT 112 M 48 250 1450 55 55 61 085 172 21 35 T4 17.2
125 705 42 41 78 065 169 19

RLAM1 AL Z2CT 132 5 48 330 1445 T8 4.8 B 0as xp 1.6 o6 T4 i23
. 185 705 54 41 B2 075 250 16

RL4M? RL 2CT 132 MB 45 480 1430 10 52 65 082 320 17 61 T4 506
240 TI0 55 43 B2 076 330 17

RL4MM3 RL 2CT 132 L 48 550 1440 114 55 @5 0&2 ‘0 1B T4 506

3 TIS T 45 B4 074 3|7 1B '

RL4M& RL 2CT 160 M 4B 750 1450 171 57 67 084 49 19 106 T4 0919
480 TI5 W7 47 B6 076 18

RL4045 RL 2CT 160 L 48 1000 1450 217 6B B3 084 660 18 118 T4 1218

' GE0 70 138 56 B6 0BT B3 19 '

All motors are cerlified as follows: :
TUNVIT 13 ATEX 03BX  wersion lIB (T.amb. -40;+80 “C for T4 and TE)
TUWVIT 13 ATEX 038X wersion I (T.amb. -20;480 “C for T4 and -20,+50 for TS)
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2 speed 150001000

Polag

mm
min™

COSTANT TORGQUE - Rated data at 400V 50HzZ

" RAELEE R

RL4020

RLA4E22

RL4024

RLAGZE

RLA04E

RL4048

RLA4G5D

§ 8 8§ 85 & % 8§ H § °H

A00

100

13z

g

132

4

i3z

2CT 160

112

132

All motors are cerlified as follows: -
TUWIT 13 ATEX 038X wersion IIB (T.amb. -40;+80 C for T4 and T5)
TUNVIT 13 ATEX 038X wersion IC (T.amb. -20;+80 °C for T4 and -20,+50 for TS)

0,20
0,10
040
0.2
0,50
0.3
0.5
045
0,35
0,60
140
0,50
1.85
1,10
24
1€
3,00
2,04
400
2,60
4.40
3,00
515
3,30
[ =]
4.40
8,50
5,040
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210

1405
-840

1210
210

1415

1415
210

o

14

1444
45

1450
940

1445
985

1450
a5

1460
350
1460
450

21
1,65
146
2,56
1,56
36
3
45
34
545
4,16
7.0
55
94
6,6
10,0
7.6
117
8,3
14,4
10,9
222
336

3
5.8
43
3.5
3.6
57
4.1
58
39
6.1

43

a9
39
6.1
45
6,3
44
LR
47
6,6
44
6,5
4,9

T ERSERSREIR AR dadeaIRIYd

0,75
0,71

075
072
074
0,73
0,75
0,73
0,78
074

073

07
0,61
0,74

o7
0,67
0,60

o,
0,69
0,E0

0,76
0,63

0,m

0.8

g BEA e B

e
M
ks

1.4
1.4
14
15
1.4
1,5
1.6
15
1.4
1,6
1.4
1.7
1,6
1.6
1.8
1.7
14
1,6

1.8
14
1.7

1.7
14
1.8

1.8

10

12

16

1@

106

118

T4
T4
T4
T4
T4
T4
T4
T4
T4

T4

T4

Ta

4.5

8.6

172

50,6
o189

121.8
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2 spead 10007750

Poles KW min®

P

rpm

400 W

L

M,
Hm

COSTANT TORQUE - Rated data at 400V 50Hz

.M,

s RAELHERR

RL402E RL 2CT 71 B &8
RL4023 RL 2CT B0 A 64
RLAD30 RL 2CT B0 B 64
RL4081 AL 2T 00 = 64
RL4032 RL 2CT 90 L &3
RL4033 RL 2CT 100 LA 68
RL4034 RL 2CT 100 LB 64
RL4035S RL 2CT 112 M 68
RLADS? RL ZCT 132 S 64
RLADS3 FL 20T 132 MB 64
RL40S4 AL ZCT 132 L 64
RL4DSS AL 2CT 160 M 6@
RL4DSE RL 2CT 160 L &4

All motors. are cerlified as foliows: -

0,12

0,15
0,13
0,25
0.15
0,35
0,25
0,60
030
0,80
0,55
1.00
0,65
1,50
1,00
185
130
2,55
1,85
3,00
2,00
4,00

2,50
a0
4,00

- ER

o
=]

=l
-
L= ]

- ERY ERi -

G CER]OE

10.4
a5
133
108

21

TUWVIT 13 ATEX 038X wersion 1B (T.amb. -40;+80 °C for T4 and T3)
TUWIT 13 ATEX 038X wersion IS (T.amb. -20;+80 °C for T4 and -20,+50 for T5)
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n% Cosp
50 07
= o
50 O7
52 06
ooy 072
® 0§
55 074
0 0F
60 076
61  0E
85 07T
6 063
&7 075
il [LG6
75 072
65 07
‘74 O
6B OLBS
74 073
68 O&T
80 075
=
g2 075
78 070
a4 074
78 075

1.3
1.1
1,5
1,8
27

36
3,6
6,1

8.2
7.4
10,5

15,0
134
184
175
251
246

s
arz

14
13
1.5
1.5
1.5
14
1.4

1.5
1.6
1.5
1.6
1.6
1.6
1.7
1.6
1.6

18
1.4
1.8
18
18
14
18
18

16

T

10&

118

T4

T4

T4

T4

T4

T4

T4

T4

T4

T4

T4

T4

1.9

121,18
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{Ex BRAELMERSR

5.3 Three phase motors 2 speed Quadratic Torque
(For centrifugal machines)

Three phase asynchronous motor, squirmel cage rotor, self ventilated {1C411).
Dty 51, Insulation class "F", IPSS, 400V- 50 Hz.

Pioles Connections. High Speed Low Speed
»  Connections 214 — 473 {Dahlander) YY 400V Y 400v
46 — B/8 {2 Separate windings) Y 400 v Y 400v

*  [For ambient temperature see par 2.1

QUADRATIC TORGLE - Rated data at 400V 50HZ

T
kS

RLEDM RL 2T 63 B 26 0,25 Zra0 1.1 33 52 07 09 2 T T4 0.1
0,06 1410 0.4 25 g8 0,58 04 1.7

RISO02 RL 20T 71 A 24 037 200 13 35 59 08 13 18 7 T4 04
: 0.0 1410 0.7 28 33 o7 06 18

RLEDDE RL 20T 71 B 204 0,50 a0 21 36 B0 0.7 1.7 18 -] T4 0.4
0,14 1410 065 249 ES 0.7 1 19

RLGODMM RL 20T 80 A 24 075 2800 246 4 076 26 18 11 T4 06
: 018 1415 07 35 6 07 12 22

RLGDDS RL 22T &80 B 204 110 Ei0 3,0 4.1 BE 0,51 3.7 ia 13 T4 [1E:3
0,25 1415 D4 3.7 i} 081 1.7 22

RIEODE RL 20T 90 S 24 150 2780 4 45 6 08 51 2 W5 T 12
037 14 17 39 64 081 25 22

RLEDOT RL 2QT 90 L pulh. 230 X560 a0 a4 Ta 0,53 T3 19 19 T4 13
0,55 1400 13 d.4 67 (15 3.7 21

RLGODE RL 20T 100 LA 24 280 280 53 56 77 03 B8 21 25 T4 29
ez 14m 142 53 T 08 42 2

RLEDDS RL 20T 100 LB 294 3,30 XB00 T4 =11 78 0,92 113 21 . T4 29
0,75 1415 21 -] 73 09 g1 2

Ri&010 RL 23T 112 M 24 4.40 ZH_I' ‘a5 ol B0 [1F] 4.6 2 X T4 TA

: . 110 140 24 5 B0 08 T4 19 -

RL&D3S RL 20T 132 S5 20 650 X2 1285 61 B4 0ET XA 22 (=) T4 15
2,00 1415 a4 5.9 B1 0,85 13.1 21

RLEDIE RL 20T 132 W 28 8,50 10 16,9 6.7 o2 0E3 281 23 (=] T4 176

: 250 1450 59 64 00 080 164 23 '

RLED3T AL 20T 132 W 24 820 2000 18,4 EA8 B2 0as 35 24 T T4 21E
2,80 1450 6,6 6.5 BS 0,53 16,5 23

RLED3S FRL 22T 160 M 24 1200 7340 I 61 EB7 0s 3|0 35 05 T4 k]
3p0 1450 B® 43 & 09 13 22

RLED3IS RL 20T 160 W 24 1600 2930 294 T3 BS 0,24 520 21 115 T4 534
4,40 1460 1140 &9 78 08 285 2

All motors are certified as follows: :
TUVIT 13 ATEX 033X version IIB (T_amb. -40:+60 *C for T4 and T5)
TUWIT 13 ATEX 039X  wversion I (T.amb. -20:+60 *C for T4 and -20,+50 for TS)

RL-TUBE-MIA —BRAKEN-ADFE Ea 2024709 28 di42



2 apead 1500750

P

GUADRATIC TORGUE - Rated data at 4000 S0Hz

400W 1A, n%

amp.

= RAELHERR

RLEDTS
RLEDTE

RLEIT

RLEDA4

A @A RARAEAARR AR P

By H 5B EHEEEE Y8

2

132

13z

160

160

& 5§ & &§ &8 5§ &§ 5§ & 5§ &8 5 & &

All motors are certified as follows: :
TUWIT 13 ATEX 038X  wersion 1B [T_amb. -40:+60 *C for T4 and T5)
TUWIT 13 ATEX 039X  wersion IS (T.amb. -20:+60 °C for T4 and -20,+50 for TS)

0,25
0,05

0,55
010

0,30
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1410

1415
Tl
1420
i
1420

1445

HEHEAES

S HLE

0,69
05
1.3

1,63
07a

0.8
275
0,96

5
4,5
1,5

6,0
24

31
119
433

58
175
7.0

[ %]
'“bl

b

1 b T TR o o) Al -

=

PR EEREEREYS EETEPEF PR

a7s
0,68

o7
0,74
0,66
0.76
0,56
0,73

1)
o7e
o7

0,68
083
%
061

073
0,54
0654
054

0,64
0.7

e

o7

1.7
0.7

1.1
37
1.4
51
|
6.1

81

131
6.1

Ta
10,8

15,00

gasd

BRESEG S waBEl

o

19

15

10

T4
T4

T4

T4
L
T4
T4
T4
T4
T4
T4
T4

T4
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Exp =RAELMERSR

2 apaad 1500M1 000 QUADRATIC TORGUE - Rated data at 4000 S0HZ

ety MM,

RLEE28 RL 20T 71 B 4% 030 1400 085 26 T 075 21 20 75 T4 09
010 o900 050 14 63 072 14 18
RLGEH FRL 22T &80 A 4% 044 1805 12 32 = 0E 30 15 10 T4 13
: : 013 D00 o065 17 B 0T 14 1 :
RALEE22 RL 2GT 80 B 4% 059 1405 16 35 T8 0E 39 17 1Z T4 13
018 o05 OB 23 T2 075 14 12
RLENZS RL 20T 90 5 4% 050 1400 225 41 i 0E 61 21 16 T4 2
: 030 OO0 095 31 (= R 1 r S | 16 :
RLEE24 RL 20T 90 L 4% 115 1400 3 4 71 DE 75 1B 185 T4 25
040 900 14 32 ED 0E 42 13
RLEI2S RL 20T 00 LA 45 180 1400 44 a1 T 0ed 121 21 23 T a3
: _ 0gd 920 19 3% TA 078 &1 1B
RLEEJE RL 2G0T 00 LB 4% 230 1440 48 38 B2 OB 152 17 O 53
070 040 24 apn B 07 TS5 15
RLEEZT RL 20T 112 M 4% 300 1450 63 55 B4 0B2 198 20 33 T™ 103
' 03 o540 2 40 &1 078 891 18 '
RLEB4S RL 20T 132 5 4% 400 1450 84 63 B4 0B2 20 21 55 T4 25
120 S45 29 49 B 075 NME 17
RLEME RL 20T 132 5 4% 480 1445 10 66 B4 D062 32 19 B0 T4 324
o Al 140 D40 33 52 B0 075 140 19 :
RLEB4T RL 20T 132 5 4% 550 1455 12 54 B3 0B 30 21 W T 4
170 o950 47 48 2 T7 0F 170 19
RLGME RL 20T 132 M 46 660 1460 1630 67 B3 072 432 18 TI 0T 405
- ' 280 950 850 52 TA 055 M1 19
RLEMMS RL 20T 160 M 4% 7S50 1460 15 72 875 D0B4 490 22 106 T4 62,7
250 00 59 259 B4 07 I 23
RLEBSD RL 20T 160 L~ 4% 1100 1450 3 68 B8 0B 720 22 120 T™ BO,1
3% oS0 9 61 & 07 320 23

Bl motors are ceriified as foliows: -
TUNVIT 13 ATEX 038X wersion 1B (T.amib. -3;+80 *C for T4 and TS)
TUWVIT 13 ATEX 038X wersion IIC (T.amb. -20;+080 °C for T4 and -20,+50 for TS)
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QUADRATIC TORGLIE -Rated dats af 200V S0Hz

ik

min’

40 v

lufl,

%

Cosg

M.,

= RAELHERR

RLEO2E AL 20T B0 A &%
RLGD2S RL 20T B0 B &B
RLE030 AL 20T 90 S 6@
RLSOH AL 20T 90 L 6@
RLED32 AL 20T 100 LA 6@
RLEO33 RL 20T 100 LB @@
RLEO34 AL 20T 112 M 6@
RLE051 RL 20T 132 S &M
RLEDS2 AL 20T 132 MA &8
RLEOSI RL 20T 132 MB &%
RLEOS4 RL 20T 160 M &8
RLEOSS RL 20T 160 L 6@
Al modors are certified as follows: ;

TUNIT 12 ATEX 038X version HB (T.amb. -40:+60 °C for T4 and TH]
TUWIT 13 ATEX 038X version HG (T.amb. -20:+60 °C for T4 and -0, +50 for T5)

£

8
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13,30
7.70

15,30
10,10

44
as
44
ar
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3g
51

3g

5.5
4.2

a7
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T L EE CEE L PET T L LY

0,70
0,62
0,70

0,65
0,62

0,68
&S
075
073
0,74
0,68
0,75

0,62
0,63
077
0,/
0,75
0,65

34
13

AT
48
27
T‘, i

a9
458
12
&
15,1
10,1

113

T4
T4
T4
T
T4
T4
T4
T4

T4

ir.z

55y

o0

1218
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Ex ERAELMeRMR
5.4 Single-phase motors

*  Single-phase asynchronous motor, squirrel cage rotor, self- ventilated (1C411).

*  [udy 51, Insulation class F, P55, 2300V - 50 Hz.

= The motors considered in the rating table are single-phase mobors with 1 capacitor. In case of single-phase motors with high
siarting torgue it is possible o have a start capacitor complete with electronic switch (on request mechanical).

Rated data at 230Vi50Hz

In 1afin n COS

RLEDOT" RL 58 A 2 0D6 008 2710 D8 28 42 DA8 015 0.6 a 4 T4 dorZort 3
RL&002" RL 58 B 2 008 042 27DB D3 3 43 oe 02 08 3 45 T4 dorZord 3
2R 8003" RL A 2 012 018 270 142 32 IE2-538 08 03 2 OF 63 685 T4 orZort 2
2RiB004" RL 683 B 2 D018 0,25 2710 2 3.7 IE2=804 D8 06 OF 63 7 T4 HorZord 2
2Fie0Ds” AL 71 A 2 D025 034 2y 22 38 IEZ=048 DB3 0685 07 8 T T4 1orZord 3
ZFRiB008" RL 71 B 2 03F 0,50 2840 25 9 IE2=B85 08 13 OF 125 B T4 dorZord 3
ZRigooy RL B0 A 22 055 075 28B40 34 4 IEZ=F41 D8 1B OF 18 105 T4 4 a
2ZRie00H RL BO B 2 D75 1,00 2800 4.7 4 IE=fif4 D8 25 06 20 115 T4 4 3
ZRig0oe RL 80 S 2 1.1 1,50 2830 68 4 IE=f6 08 3AF 06 25 185 T4 4 3
2RBMD R 80 L 2 1 2,00 2830 BS 48 IEZ-B13 D8 50 0.7 ao 18 T4 4 3
ZRB0MT RL 100 LA 2 22 300 2820 128 448 IE=B32 D8 72 06 50 25 Ta 4 |
ZRigdi2 RL 100 LB 2 3 4,00 2800 1800 4 IE2=B48 08 10,2 04 FL T T4 4 3
RLE013* RL 56 B 4 0068 008 1285 DBE 2.7 440 DB 04 0B 375 45 T4 w2 23
FLeDi4* RL 83 A 4 DDP 042 1380 D8 31 45 D85 08 OB 375 6 T4 w2 2
2R B015" RL B 4 012 0,18 1385 13 25 IE2=h81 0BE 25 OF 63 B85 T4 T2 3
2R Be018" RL 71 A 4 D18 025 1380 175 4 IE2=847 0,75 1.2 0O.F 8 TS5 T4 w2 3
2RE01T™ RL 71 B 4 D025 034 1440 185 4 IE2=B85 08 18 O7F 8 T.h T4 T2 3
ZRigiie FL B0 A 4 037 050 1410 23 4 IE2=72F7 DBS 24 O.F 16 105 T4 4 3
ZRLE0M8 RL B0 B 4 D55 075 1420 45 a IEX=ff1 08 3AF 06 16 1.5 T4 4 3
2Rie0D RL 80 S 4 OF5 1,00 1400 4.8 4 IE2=7T88 D8 & 0.8 % 185 T4 4 3
2Rie021 RL 80 L 4 1.1 150 1400 69 4 |IE2=814 08 75 08 25 18 Ta 4 |
2Rig022 RL 100 LA 4 1.3 1,75 1385 880 232 IE2=81,F 096 8D 055 32 25 T4 4 3
2RiE023 RL 100 LB 4 1.6 220 1420 11 55 IEZ=829 0¢ 1M1 055 & 2 IF T4 4 3
RL&024* RL 63 A 6 008 008 A0 OB80 24 43 085 08 05 6.3 & T4 w2 23
RLEI?5" RL B 6 008 0,12 B02 152 23 48 bDB2 0B 05 8 85 T4 12 3
B0 A 71 A 6 012 018 830 132 24 IE2=50686 D8 12 1 63 85 T4 w2 3
2RIB02M™ RL T1 B 6 0,18 0.25 000 18 2 IE2=586 08 2 0.7 B B T4 T2 3
2RLE028 RL BO A 6 D25 034 B20 300 28 IE2=68106 082 2.2 06 16 0 T4 4 3
ZRig02e RL BOD B 6 D037 00 B4D 32 3 IE2=B76 08 3AF OB 1375 12 T4 4 3
2Re030 R 00 S 6 055 0,75 830 4 3 IE2=F31 D85 668 07 18 16 T4 4 3
2RE031 RL 80 L 6 075 1,00 900 580 31 IE2=758 080 81 O.7F 30 175 T4 4 |
2Rig0z2 RL 100 LA 6 110 1,50 820 878 31 IE2=¥Y81 080 11,6 0.7 45 23 T4 4 3

T=2GExdb BC or HZDExtDMIC terminal Dox #or 3 phase matar (werslon &) TUW IT 13 ATEX 039 ({T. amb. -20C+50"C)
Z-=12GExdb N5 ar 12D Exth BT berminal bax for 3 phase motor (werskon a) TUW T 13 ATER 03&8X (T.amb. -40 ;+80°C)
J=2GExdb 8 or 20 Exik T berminal bax far 1 phase modor (ype c-o-8) TUW IT 14 ATEX 025X (T. amb. -Z0 ,#60°C)
4-=I2GEcdb BC or HZDExt MIC  {erminal box for 1 phase matar (fypec)  TUWIT 13 ATEX 039X (T. amb. -20 +60°C)
" Awaliable Tor wersion TUBE MOTORS TUW IT 12 ATEX 070X verslon [BC (T.amb. -40;+50 "C for T4 -T5-T&)
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6. OVERALL DIMENSIONS

6.1 Three-phase motors

Type p M M 3
56 120 B 00 T
[ Wl ogE 115 9
T 160 116 13 10
80 00 1346 165 12
508 M0 13E 16 12
S0L 00 136 165 12
100 50 1846 215 15
12 250 1806 215 15
1328 300 E 265 15
1320 00 BE /S 15
160M 350 2506 300 1B
180L 350 I50n6 300 1B

RL-TUBE-MIA -BRAKEN-ADPE Ed 2024509

" LA
- I' -
AR T A MG
i ' i
- LTS -
. — = 7 : -
[ o= : f
T 3 ﬁ:}. :I%I o =
HE=—=—E ¥ — Ot {1
i i TH M= i
E E:—'..-I-.‘—- = ] i i hn )(L’JI 5 =
i+ -2 o —X - || [ D
lElel | ®» | Sl |
L BB 4 AR
Mounting B3
Type A AA AB AC AD AG AR B BB € K KK H HA HD L
5 90 24 106 110 9 947 469 VI 84 3 62 M2mI5 56 125 161 2015
63 100 25 125 131 6 942 634 80 108 40 TO0 M215 63 142 205 2706
71 12 30 142 138 B 942 6544 90 120 45 TO M2EmIS Ti 142 H3I B
B@ 125 30 155 156 B 42 B4 100 125 S50 90 M2i5 BD 151 231 209
0% 140 40 180 176 10 942 934 100 150 56 00 M2M1S 90 158 248 30
S0L 140 40 180 176 10 942 934 125 150 56 OO0 M5 D0 158 248 350
W4 160 40 200 97 12 1235 107 140 180 63 120 M2Sxi5 100 188 B8 404
112 190 40 230 H& 12 1235 1123 140 160 70 120 M25xi5 112 198 310 418
1328 M6 63 246 257 16 168 177 14D 175 @0 12 MAT1S5 1322 47 39 58
132M 216 63 248 257 16 168 197 17 213 #3912 M3DNIS 132 247 379 553
1EBM 254 70 30 M0 20 188 215 20 255 108 14 M35 160 285 445 670
160L 254 70 310 310 20 168 215 254 300 108 14 WM3IZX15 160 285 445 670
L" For part numbser 2R100S5/0060 LALA= +80mm B=254/BB=300
LS :I=L-|_ B=r=H Te 71,
. | | ¥ ” M . | Tr—
_l] | = — | . =5|.i |
| | . il H
U == —————— —= ¥ ‘ i
I | hE 5 a B e
e |l % £ L =
I : ..I.'..'. il i q\l | 1 ;ﬂ:?._.
——____}§

Typa P
56 76
-
7 105
80 120

905 140
0L 140

100 160
12 180

1328 200

1328 200

160M 250

160L 250

B E

§18 2

1

-
-

$REE R

= RAELNE R
Shaft

D DB E F GA
¥ M3 2 3 102
116 M4 23 4 125
e M5 M 5 6
196 ME 40 & 215
M6 MB S0 8§ X
46 M8 S50 8 I
H/E MID B0 B 3
HE MID B0 8 3
386 MIZ B0 10 &1
38K M1Z BD 1D 41
4266 MIE 110 12 45
4256 M1E 110 12 45

M 3 T
65 MS: 25
75 M5 35
8. ME 2
Wm0 ME 3
15 M8 3
115 MB 3
130 MB35
130 MB35

165 M0 35
165 MID 35

215 M2 4
M5 M2 4
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Exp ERAELMETR
6.2 Forced Ventilation Motors
Length of motors complete with forced ventilation (auwxiliary motor frame 58)

Frame 63 71 80 505 0L 100 112 1325 132M 160M 160L
L 5105 5005 574 £24 624 678 £98 B&S 45 004 1074
6.3 Single-phase motors
u -
L -
J.H.T BGE
]
= ! O
CR :‘
i ——————— {ﬁ-!-\." | ﬁ
a._i..'?” . |
e —— Lo |
lelc ] & |
1= m -]
Shaft
Tiee A AA AB AC AD 40 AR B BB C K KK H HA HD L LA D DB E F GA
:] 0 24 08 10 9 23 450 71 B4 3B 62 MEAS 56 125 11 IS 220 96 M3 2 3 102
:::] 90 24 108 110 9 D42 469 V1 B4 36 62 MAXIS 55 125 B 2115 23 96 M3 20 10,2
I:IGI?I 100 25 125 131 & 465 &80 DB 40 7.0 MII5 63 1465 2005 2706 283 116 M4 23 4 125
FEI 100 25 125 131 6 942 634 a0 106 40 7.0 MMxI5 &3 142 205 2706 283 116 M4 23 4 125
;]mmwﬁungﬂ_&m.lmﬁu M5 71 1465 2175 2716 284 146 M5 30 5 16
::]uzmmmnmmmimﬁ'm M2X15 T1 142 213 Z7IB 284 14 M5 30 5 16
B0 125 30 155 156 @ % 635 100 125 50 90 M2I5 80 1555 2355 293 314 10 ME 40 6 215
905 140 40 180 176 10 E: 765 100 150 56 90 M2Ox15 90 1625 2525 350 366 24 M8 50 8 7
0L 140 40 180 176 10 ﬁ TES 125 150 56 90 M215 90 1525 2525 350 366 24 MA S50 8 27
nuﬂmmmizgsﬁ.ﬂ1m1mmjmm.ﬁmnmmna.:zaﬁmnma 3
po——————m a1 : ete s
+ 5 — | LET -
' !:—._ 5 |L—(-\J- L | |
:Er'—'—'—' f 4 _' % . H:-E 1 il ¥
: 3 N 5 I — i
N H — —ET Jd S
1 -:;-E’ - R ‘i & Q % i -..i: y— — E
, E y - ,,H’—-:Rﬂ.-_' ]
Mounting B3 Mounting B14
4 (8) holes - 45° 4 holes - 450
Type P H M3 T Typa P N M 8 T
56 120 8O 100 3 5% T6 SN6 B M5 25
3 140 93 115 3 B3 D0 EDE V5 M5 25
71 160 10 130 10 35 M1 105 7O BS ME 25
B0 200 130)F 165 12 35 80 120 B0 100 M6 3
808 200 13 165 12 35 508 140 956 115 MB 3
S0L 00 130)F 165 12 35 0L 140 DSF 115 ME 3
im0 250 180K 215 15 4 w0 160 106 130 ME 35
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{Exr *RAELNERSE
6.3 Terminal box

Three-phase 56 - 63 -71 - 80 -90 [/ Single-phase 56 — 63 - 71 (lIC) — “a version’ SEE POINT 3.1

L umgs
Lo ME I. was
T [: ] S [ j E 1
3_ j e E 1 TS R i:-'-'___: Man w1
= e = |
Three-phase 100 -112 (lIC}- *a version' SEE POINT 3.4
. 124,73 4
I. Lizta J 113,50 J
= = = G = —
E J l | [ | HIS115 LS

Three-phase 132 -160 (IC)-TYPE ¢ a version ' SEE POINT 3.1

ELe
ELas 4 | 167,58

Fohiz 13

Single-phase 56 - 63 - 71 - 80 — 90 (lIB) —c version box A’ SEE POINT 3.1

4 L e 3
g u"u--{:}{-u,'- M2OX1E | :—h | uxu:_{-:}m_' 28X 18
Single-phase 2 Capacitors — High starting forque 63 - 71 - 80 - 90 — 100 (HB) —d version box B' SEE
POINT 3.4
k R ] 4 b Bo2e 4
o o s ™ - -
g. M1l ;D_ I:'__E 3B 15 :i_:lL -:: uu:u_;{:} DE Mg 18
Special 56 - - 71 -80-90 -100 -112 (lIB) ‘e version box C* SEE POINT 3.1
L prod . g L s L] 4
g L Ly :_ID r—-'l_ o L) [1 J N1 | {:} ':H:": I HMx1E
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7. SPARE PARTS

7.1 Personnel qualification

Cwerhawds and repairs must be only realised by guaSfied people in accordance with the standards EN G00TE-17 or national standards
(last edition). Qualified people must have knowledge about explosicn protection.

Fepairs must b2 made regarding the rules as define in EN 80073-1%9 standards.

These repars can only be done under the control or agreement with Moteri Elefirici by a repair shop designed by RAEL or a
recognized laboratony.

Im case thesa rules are not respected, liability is released.

7.2 List of spare parts

'RAELMERE

All motors components must be replaced by original spare parts. In these cases please contact RAEL directly and give the serial
nurmber of the modor so o ask the authorization to repair the motor too.

F,iu-'-"'"_. e
TR el By
3 H & i
':"'Eﬁﬁ a0 5 - -
= 1 4 -
[} T
1 3y | TR L LR em "
2 ':.-"'-'i':; . ol il e -
=) 1 = - = Q= e
15 i Fon = ' :
[ h"__ o I:b.-:».___ .: ;. 14
& e = fus _.-' e e
L 5’ Ui L
g it 14 5 - 5
S L
a . - 8
o
CDRIVE EFIJ SHIELD B FAM COVER 11 BALL EAHIIEE
SHAFT WITH ROTOR T TERMIMAL S0X 12 MIOTOR FEET
FRAME B TERMIMAL BOX COVER 13 FLAMNGE B14 jor B5)
RO-DRMNE EMD SHIELD =] TERMINAL BLOCK 14 ABY ANGLILAR BEARING
COOLING FAN 10 CABLE GLAND 15 TE mmq.ﬂ}
SCREWS
Serews qualty 8.3
36 63 T a0 50 100 112 132 160
FLAMNGE B14 {o BS) Maxi4 M Mdx16 Maxid Max20 ke ¥Rl Max25 M3x25
MOTOR FEET MSx10 Mbxt2 Pl 14 Mt Mot kA8 b85S Max20  M3x25
TERMIMAL BOX COVER MEx14 ‘Maxi4 Mo 14 Mox14 Maxi4 M M5 M3x20  M3x20
M4 M3 ME Ma K10
TIGHTEMING TORQUE (Nm) = 32 H 12 18
7.3 Warranty

The warranty period expends to 12 months from fhe motor shipment date, unless different agreements are recorded in written .
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series

FL Mo Thax RL RL Forced weniilation + Encoder

RL Box A RL Box B

=
.
RAE RAEL

F
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Exr RAELMNETSH

8.1 Tube motors

Tube motors have been specifically designed with axial fan manufacturers im mind.

Being a direct evolution of the RL series | they maintain the same features of the main BL series:

-imterchangeable and removable mounting arrangements: 83, B5, B14,630, B34, Bas

-Same proteciion degrees : Ex d, Ex de, Ext

Tube miotors differ from standard RL series motors due to their lower profile, allowing ideal airflow im a duct fan
configuration.

Terminal box has been repositioned in the back side of the motor providing maultiple choice in terms of cable output
position, both in-axe and perpendicular.

Tube series motors are available in 56,83 and 71 frames with B3, B5, B14 and B34 B35, B30 mounting amangements.
Tube series can be personalized on customer’s request.

For electrical data please consult three and single phases RL motors data up to frame size 71.
Cable Output Positions
a. Top

With or without cable gland/ cable.

S ! npip———"

P [ [y |
O . —— =

i &g = —— |

b, | e |

Avreeti —_——

b. Back

With or without cable gland! cable.

: f-,J:-.‘,!f._h-H L;—__I il__ E——
g o =
{ © W=
. g e ]
e P U 1 a1 1 .

Possible cable output position for feet mounted version

—
i — 4
I a—
/T anmm SN
| Lt
— !
' LI -
3"%5 o @
i :,‘-'j_:ﬁ:‘-l. e :iHW
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8.2 Tube Series

B3 Mounting

Mouanting B3
AH

oz

e do

B2gg
monow f

E-;'ELH_n

338>
i
B

4 (&) holas - 457

P H 1]
B j3 HE
meE

B~
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T

B
o
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Ex I"RAELMPISE

series

Tube Pad mounting

Tube Pad mounting (B30) with ventilator
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1 TOLERANCES AND STANDARDS

1.1 For mechanical and electrical tolerances please see RL point 1.2
1.2 For Mia Standards please see RL standards in point 1.1

1.3 EQUIPMENT PROTECTION LEVEL (EPL) for MIA please see RL point 2.2

RAEL motors series MIA and MIA1 have the following types of protection:
-Ex eb lIC Increased safety (GAS) or Ex tb INC enclosures (DUST) or both markings

-Ex ec lIC Non-sparking (GAS) or Ex tc llIC enclosures (DUST) or both markings

MIA Series motor

The motor with increased safety prevents sparking, arcing and hot spots during the service (including start conditions at
locked rotor), which could lead to ignifion of a potential explosive atmosphere that surmounds  both the internal and
external paris of the engine.

This is ensured under certain construcfional and dimensional information concerning:

-Minimum distances through air and between the surfaces

-Use of high resistance trace-proof insulating materials

-Elimination of sharp edges that may accumulate static electricity and verification of a correct coupling between electrical
amnd mechanical parts.

-minimum distance between the fixed and rotating paris (eg. bebween ron rotor £ stator)

-limits of termperature rise, considering the locked rofor situation and nomal operation in the most unfavorable thermal
condifion (power supply voltage fo the lower or upper tolerance limit).

Thermal protection

a) When the protection against over temperatures is realized via ampercmetric device, it will be listed on the plate the
ratio between the currents La/ In and the time te (t= must not be less than 5 sec while &/ In should not be tham 10)

b) When the protection against over temperatures is achieved via thermal proftectors, placed inside the windings and
connected to a release device, will be reported in the plate only current ratio la § ly. The fime tz showld not be shown
on the nameplate

D ﬂ,*
r <4 0= temperature at 0°C

[ 7 A= maximum ambient temperature
i i B= temperature at rated load and worst voftage conditions
2 S C= max. temperature allowsd by the insulaticn class
e Cf ! D= maz limit of temperature{ GAS temperature class)
2 B Y R E= Temperature rise curve at rated output and at worst
E i E vaoltage conditions
= Al g F= Temperature rise with locked rotor (i)

o !

MIA1 Series motor

This type of protection is allowed in hazardous areas classified as Zone 2, which require a normal profection.
These consfrucfions are known as non-sparking and the motor must be designed so that no spark is formed in the

normal operating conditions. For the determination of the maximum allowable temperature are therefore excluding start-
up situations with locked rotor

AA-MIA 1 Eng Ed 2024frev. 05 2di14
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Protection through enclosures Ex tb (MIA) ed Ex tc (MIA1)

This type of protection prevents each transmission of explosive powders because the degree of IP protection prevents
thie dust from entering inside the maotor, the maximum swrface temperature of the motor dees not exceed the temperature

limit and no spark cam escape from the houwsing of the motor.

Marking example

Category . Type of protection Temperatere classes

Device group

& 12

G ExeblIC T4Gh
| W %

5

MT:I:I:-phe-rur Oas groap EPL

2. EX markings or RAEL electric motors

Catwgory Type of prolmobon Temperature Promobon besel

&Ex> 112D Ex tb lIiC T135° Db IP66

\ |

]
Di=vice growup Abmosphere Dust Group

q

EFL

RAEL Ex motors have been designed fo be used in applications with the presence of an explosive atmosphere dues both
to the presence of gases that the presence of combustible dust.

Motors for zone 1 and 21 (redundant for areas 2 e 22)

TUY T 12 ATEX DEEL
EERAEL ki

"y

p
@ (€ wWia Por Fasdosio 71 150T
OrEe . WMOTORI ELETTRICI ALY T8 «380131 /158
werl: sl s el coe
N | Year | 20
e WA | [5 Ky ’7|
PH | [ inNs | el [Thp
VANESS! Hz | KW | A | tpm | te lla/in
IP 55 when
| there is the
| GAS marking
WHGIIED Ta -il]_“;_.-_ﬁﬂ_&ﬁ 4
(U 2G ExebIiC T4 GBJJI2D Ex b i Tmaﬁ_ﬂD e
e — \_T_ — rarking
GAS marking
In case of a gas and dust protected motor the marking is the one on the nameplate above
3di14
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Motors for zone 2 and 22

6 € MRAEL 7T )
CE Win P Rerinnia THAGITT Preaosa (AL
@ . MOTORIELETTRICI  rraly Teb +3a 00347156
N'ﬂ'

mr.'r&'l_l;.l;u'r
Year | 20

P MIA e 5 | Hg

PH INS CO5d | Th.p.
WVoalyesh ! Hr CRwW 5 | fpm _lﬂ."ln
I I[P 55 when
1 - there is the
1 | ‘ ZAS marking
-

| DQNOT ORE ERGIZED Ta -40°C/+ G0'C IPB6
(113G ExecliC T Gojj i 3D Ex tc lIIC T135°C Dg DuUST
r a— marking

In case of a gas and dust protected motor the marking is the cne on the nameplate above

GAS marking

MIA-MIA 1 Emg. Ed 2024irev. 05 4 di 14
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J GENERAL INFORMATION
J.1 Motors range

MIA and MIAT series motors in this catalog are manufactured according to Evrcpean standards of eqguipment and
protective systems suitable for potentially explosive atmospheres in accordance with ATEX Direcfive 84/9/EC.
These motors according to ATEX directives are provided:

- Cerfficate of EC type

- Motification of Quality Assurance Product

These cerfificates are issued by notified bodies authonzed to issue.

Series motors MLA (MLA 1) with IP55 protection are suitable for use in area 1 and area 2, while the IPE8 are also suitable
for use in zone 21 and zone 22,

Temperat Surface
GAS Ambient
Yersion i Power [EW) ure class temperature !
group temperature
motors 26 motors 2G0
L 2 T4 T435° C
TH phase 0,06 — 18,5
1 speed 0,06 —15 4
56— 160 TA T400* C -A0°C a
2-4-6-8 0,035 — 11 e nc preciey
Poli
0.06 - 7.5 ] TG T85=C
0,25/0,18 - 1512 214 T4 T135* C
Three phase :
2 speed 0,18/0,09 — 10/6,6 | 48 40°C a
63— 160 nc TH T400* C
Constant torque 0,2/0.1— 8,859 | 48 +B0AC
214 - 4/8 — 416 — &8 poles
0,08/0,12 — 5,5/4 & TG Tas=*C
0,250,006 — 1654 4 | 2014 T4 T435° C
Three phase 2 speads 0250058 —12/3,2 | 478 a0
a
Cuadratic torque 63—160 | 0,201—-11/33 | 46 | NC T5 T100° C s
214 - 418 — 4i6 — 6/8 poles
0,230,099 —7,5/4 | &8
TE T85=C
0,06 — 18,5 2
0,06—15 4
Three phase for Inverter
0,035 -11 6 -A0°C a
2-4-6-8 56— 160 ic T4 T435° C
- 006—-75 ] +60°C
Poli
006 — 16 4
006 —11 [

MIA-MIA 1 Emg. BEa 2024irev. 05 5di 14
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3.2 Main features

Motors MlA and MIAT are in conformity with the Essential Health and Safety Requiremenis for potentially explosive

atmospheres provided by European Standards: EN 60072-0, EM 80078-7_ EM 80078-31.

# Three-phase and single-phase squirrel cage asynchronous induction motors.

# Aluminium modular motors, flanges and feet can be assembled and disassembled.

* Type of protection £ B e, (Ex tb} ,(Ex fc)

# Owerall dimensions comply with [EC 80072 .

# Ventilations IC 411 [(Self ventilated).

* Voltage 230400 W + 5% A% (56 - 112), 4000820 W + 5% AN {132 - 180), frequency 50 Hz £ 2%.

# Insulation Class F.

# Wiring produced wsing enameled copper wires with double insulating coat, and vamished with a third layer dried in
OVEn.

* Protection degree IP55 for area 1 and area 2, IP&E for area 21 and area 22.

* Maximum noise level 30 dB (&)

# Fan cover in sheet meial

» Low friction dust seals.

¢ Molor carcass and flanges |EC 8007 2-1compliant, made using die cast aluminum with high mechanical strength

* Duty cycle 51

o Standard ambient temperature -40°C; +80°C

MIA-MIA 1 Emg. Bd 20248rev. 05 8di 14
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3.3 Main options

# Motors 20 protection degree IPSE suitable for zone 21 and zone 22{MIA) , and 3D for zone 22 (MLA1)
# Special Powers on frame 132 and 1680

* Thermal protections (PTC or PTO probes).
# Heating resistors antl condensation

# |nsulation class H.

* Tropicalized motors

* Motors suitable for inveriers

» Special shafts

» Special flanges

* Terminal box in right and left position.

* Temperature class Th and TE.

» Standard painting

# Special pairting for marine environment

Tests

All motors RAEL are 100% tested, both at the beginning of production {test of winding) and at the end of production
[electrical test).
Om request we can conduct specific fests:
# Roufine Test- a test to which each individual machine is subjected during or after manufacture to ascertain whether it
complies with certain erteria
# Type test — a test of one or more machines made to & certain design to show that the design mests certain
specifications
# Specific type fest - a bench test performed on a machine with a specific senal number

= Heating test

MA-MA 1 Emg. Bd 2024/ rev.05 Tdilg
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4 CABLE ENTRY, TERMINAL BOX AND WIRING DIAGRAM

4.1 Cable entries and terminal box

Having the ability of mounting the feet in three different positions (size 83-71) is then possible to have the terminal box is
at the top (&) on the right side (C) and on the left side (B) of the motor as shown in figure 1.

The terminal box can be mounted on the motor so as to have the cutput cables in the four positions shown in Figure 2.
Stamdard installation of the terminal box is in position A-4

Cable entries

Frame T-BOX ( standard)  -ASING( optional)
A M.2 M x M18 STD N.2 M18 + N.2 M20
NAxM20 + N1 xM25 | 2x M20+ N2 x M25
80 - 112 STD
B
132-160 M. 2 x M32 M/A

Motors with frame size from 568 fo 80 use M4 terminals, motors with frame size 100 to 112use MS terminal, motors. with
frame size 132 to 1680 use ME terminals.

(R4 (N ———i Morsaltisr 'a' (*]
—— P Tarminal board e Eroieg e tnnmies wcaldlgle
p— .\,T. Fherram| provimcbm L
- . Py, o=y rikeh s
4 P — TR —

——

1% dado = mt
Z1 sendella e laslkas sty i s
31 eonciadl o bace - Tl e has

i} pagra comesdona cubdy
cones ngy od b canle

5 weerlanl - ieesleals

falp

Salcarn |11 o Bolnd

wn g usra ermomes ngenle
[1:1]

wald ths s and o g
wing o thermic sheaty
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4.2 WIRING DIAGRAMS- please see RL point 3.4 { single phase excluded )

5 MECHANICAL CHARACTERISTICS —please see RL point 4
5.1 MAIN COMPONENTS MATERIAL

Material

Shield fames Cable

glands

flanges Fan eower Tie rods Screw
terminal box

.. Stesl Alurninéum G Zinc-plated
Aluminium 15570 isquimel il el Steel4.8 | Steel B8 plastic
cage}

Motor
Plate

&nodized
aluminium

For Bearings please see MIA

Rings for shafts

MLA and MIATmoiors can be equipped with seals fo ensure a degree of protection IPEBE. In this way the molor is
protectad from ingress of dust and contarminants.

i 2-4-8-18 w-ring @12 v-ring 12
g3 2-4-8-13 w-ring &4 v-ring &4
T 2-4-d8-13 w-ring &4 v-ring &4
I a0 . 2-4-8-1 w-ring 20 v-ring 20 I
a0 2-4-d-18 w-ring &25 v-ring 25
110D 2-4-8-18 w-ring 230 v-ring Ei30
i1z 2-4-8-18 w-ring &30 w-ring 2130
13z . 2-4-8-13 w-ring &40 v-ring 240
160 2-4-8-13 w-ring 245 v-ring 245
MIA-ANA 1 Emg. Ed 2024/frev. 05 gdii4
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5.2 RADIAL FORCE PERMISSIBLE AT THE SHAFT END

Thie table below shows the permissible radial load (Fr) position n the L/ 2, assuming the engine operating at 50 Hz and a working life
of the bearngs of at least 20,000 hours for 2-pole motors and engines 20,000 hours for 4 - -3 poles.
For operation G0Hz these values should be reduced by 107, For double speed motors take as a reference the highest speed

Considering the load FR applied in the X position equal o L/ 2 we hawe the load limit values shown in the table:

Bearing type Dwimh Frin X=Li2 (N}

Fi—w Spinta g Mgher T = load 3 3 B B
(M} poles | poles | poles | poles

Fiy 56 | 6201-ZZ | 620122 BO50 37 | 317 : :

| 83 | e202-zz | ez02-zz 7800 356 | 2356 408 | 440
—— 71 8202-ZZ | 6202-27 7800 3568 | 358 | 408 | 440
80 | 820422 | B204-ZZ 12700 80 | 580 | €64 | 731
LURT 00 | 82057z | 62052z 14000 638 | 630 | 732 | 806
100 | 8208-ZZ | 6208-Z7 19200 881 | 881 | 1009 | 1111
=F, Tiro 112 | B8306-ZZ | 6306-ZZ 20000 1325 | 1325 @ 1516 | 1668
132 | 8308-ZZ | B308-ZZ 47500 | 1941 | 1941 | 2227 | 2448
180 | 6309-Z2 B308-Z7 53000 2421 | 241 2¥71 | 3050

Axial forces permissible on the shaft

The table below shows the maximum adal loads (Fi) Permnitied on the motor bearings. these values are prowvided from the bearing
manufacturers and leamed through experience. The value is about 2% of the dynamic load of the bearing indicated in the above

table.

Muotar Fa (M}

112 580
132 850
180 1000

For applications with puley and belt the maximum radial load Fr s given by

P = weight of the pulley [M]

F = tension of the belt [N] = (2. K. M} 7 D where

K = factor for belt tension belt (K. = 3 for fiat beft without bef tensioner, K = 2.2 ver V-belt, flat belt for K. =2
D = diameier of pulley [m]

M = torque [Nm] = 8550 P ! n where

n = rotational speed [pm]

MA-MA 1 Eng. Bd 20245ev.05 10 di 14



® I"RAELYSZRE!

6 ELECTRICAL DATA

1 Speed 3000 Rated data at 400VI50Hz — direct on fine start

Moment MNominal

150 200 2800 34 5 08 52 20 124 TATSTE 137 IE3=842%
220 300 2860 44 54 084 75 3 185 THTSTE 13  IE3=859%
300 400 2880 55 6 D084 102 26 258 TATSTE6 28 IEI=ETI%
400 550 2880 74 58 (0820 132 26 305 THTSTE 52  |E3=B8.1%
550 750 2038 1021 87 00 183 26 435 T4TST6 1063 I[E3=E0.2%
750 1000 2820 133 68 0891 247 290 434 THTSTE 1383 IE3=601%
900 1200 2030 16 80 080 305 20 577 THTHTE 1731 [IE3-00B%
11,00 1500 2030 1903 70 090 36 28 A58 TATSTE 40  |E3=012%
1500 2000 2050 263 B8 00 48 31 112 THTSTE 5175 IE3=019%
18,50 2500 2040 3304 A0 088 60 31 128 THTSTE 64 IE3I=024%

In
of Value of
N W Ky o inertia _ Effciency
10~
MIADD42 s 56 006 OO0BE 2730 05 & o4 02 a5 THTHTE 008 43%
MIADD43 MiA 58 009 012 2730 053 4 05 03 410 T4TSTEG 0.08 51.5%
2MIADDL4 MIA 58 0412 016 284B 058 35 05 D4 4 3.2 T4TSTS 0.1 IE2=53.5%
ZMIADDDY MRA 83 042 016 25D 04 31 o8 D4 33 35 T4TSTE 013 [IE2=53fg%
2MIADDDZ pIs B2 018 025 2870 08 38 07 DB 38 30 THTSTE D013 [EZ=604%
ZMIADDDS MIA 83 023 03 2840 074 43 07 D9 3.5 48 T4TSHTE 018 2 IEZ=048%
ZMIARDDY MRA T 037 050 2850 08 48 08 i3 3 68 T4THTE D036 IEZ=005%
2MIADDDS MA 71 033 075 2B10 15 38 0B 27 3 88 T4HTSTE D48 [E2=T41%
IMIADDODE pis  BD 075 100 2820 18 5 085 28 24 B8 T4TSTE 078 EI=B0TE
JMIARDDT MRA 8D 1.10 150 2850 24 58 088 38 3 108 THTHTE 088 [EI=827T%
fo ]
Fe L]

P Fud Bl Fod Pod Bud Bd B3 Fod Pod Bl B3 B3 B B B3 B3 R R R

%

3

=

=
LEeEgYzbrrormerorroen

Rated data at 400WI50Hz — direct on line start

rpm

i

: Amp.
MlADDAS MA B A 4 006 008 1360 04 35 088 04 4 3 T4MHTE 014 B4%
MIADDAE pis 56 B 4 009 012 1360 D45 3 0665 08 35 33 THTHTE 014 66,5%
2MIADDMD MIA B3 A 4 012 016 1430 051 2332 06 09 3 4 TAMETE 025 IE2=HE1%
2MIAD011 MIA B3 B 4 018 025 1410 075 35 066 13 22 48 T4THTE 027 |IE2=847%
2MIADD12 MIA T1 A 4 023 0.3 1415 08 3 083 18 22 06 TTHTE 083 |E2=685%
ZMIADAS pMIs T1 B 4 037 050 1400 11 34 065 28 24 68 THTHTE 078 |E=TLTH
2MIADO14 MIA BD A 4 g3 075 1410 15 44 07 28 22 7.0 T4THTE 1.6 [E2=TT.1%
AMIADDIS MIA BD B 4 075 1,00 1440 2 489 07 52 182 11 T4T&Ta 21 |[E3=82 5%
AMIAD0YE MIA B0 L 4 110 150 1440 27 42 OF TF 23 156 THTHTE 25 IE3=84.1%
SMIADDIT ps B0 L 4 130 200 1420 33 5 08 104 3 156 T4MSTE 313 |E3-833%
IMIADD34 MIA 100 LA 4 200 300 1440 55 5 e 151 23 25 THTHTE 45 [E3=58.7%
IMIADD3S MIA 100 LE 4 300 400 1435 855 @ 0e 204 2486 287 THTEHTE 6558 IE-ETTR
AMIADD3E MIA 112 M 4 400 550 1440 88 id D& 288 27 32 THTSTE 122 |E3-888%
JMIADDSE pus 1322 MB 4 430 750 1450 1194 61 08 36 24 460 THTHTE 224  IE3-EDE%
AMLADOST A& 132 ML 4 730 1000 1450 144 68 0384 485 24 5 T4THTE 325 [E3-804%
JMLADOSS MiA 180 MB 4 1100 1500 1460 2187 55 085 T2 26 118 THTSTE 85 [E3=21.4%
JMIAOOED MIA. 180 L 4 1500 2000 1470 285 58 083 871 26 133 TAMHTE 10575 IE=E21%

4 Certificate TUV IT12 ATEX 068X FOR MOTORS Ex eb
# Certificate TUV IT12 ATEX 069X FOR MOTORS Ex ec
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1 Speed 1000 Rated data at 400WI50Hz — direct on line start
F

Moment MNominal
of Value of

mm In Classe . .. i
KW Hp min- 400V Il C°F o T inertia  Efficiency

Amp. Class

B d 042 0, 0,55 0.5 ; 2.8 , 03 IE2=508%
ZMIADDTS MIA 71 A 8 018 025 925 078 28 06 20 24 65 T4HTHTG 08 IE=566%
2MIADDZ0 MIA T1 B @ k23 034 @A) 110 28 D6 27 31 T THTHTE 09 IE2=018%
ZMIADDZY MEIA. 30 A 8 0237 050 %S 125 30 081 3B 28 AT THTRTG 187 IE=EFE%
2MlADDZ2 MIA B0 B d 0655 075 80 117 35 07 58 28 104 TATHTG 247 IE2=7F31%
JMIADDZE MIA B0 L 8 075 100 @0 27 O35 07 TO 23 18 THTGMG 318 IE3=7E9%
IMIADDZY MIx 30 L @ 140 150 %30 31 37 07 16 23 171 THTSTG 478 IE3-81%
AMIADIAT MIA 100 LE 8 150 200 @0 3B 3B 075 1652 17 23 TAHTSTE 473 IEI=E25%
IMIADDIE MEA 172 M A 220 200 98} 54 47 075 224 148 20 T4TETE 1418 IE3=B4.3%
SMIADDEY MEA 132 5B a8 300 400 960 675 45 0B 303 17 33 THTETE 2353 IE2=850%
JMIADDEZ MIA 132 MB 8 400 550 90 E84 45 078 B0 18 47 THTATE 285 IE3-B0A%
AMIADDEY MIA 132 ML 8 290 THD B0 115 486 08 550 18 5F T4THTE 3775 IE3-BB%
JMIADDES MIA 160 L 8 730 1000 985 159 45 08 756 18 65 THTSTE B125 IE3=B0.1%
3MIADDES MEIA 160 LL & 1100 1500 255 235 468 075 110 18 125 Ta4THTEé 10575 [E3=803%

1 speed T30 rpm Rated data at 400V [50Hz -direct on ine start
El

Moment
Classe of

MM, 'I'.:T! T inertia
Class

. Cos M
kW CV Mm

009 012 880 075 22 063 13 27 & T4TSTE 09 3%
012 016 &0 07 2 07 18 23 78 T4TST6 08 IE2=308%
018 025 690 095 28 08 25 27 102 THTSTE 12  IE2=458%
025 034 700 12 28 055 38 2B 114 THTSTE 187 IE2=506%
037 050 880 13 3 080 52 16 158 THTSTS 313  [E2=58.1%
055 075 670 185 3 063 77 24 185 THTSTE 478 IE2=01.7%
075 100 700 26 234 065 10 23 208 THTHTE 672 IE3=75%
110 150 680 3 37 073 156 18 225 THT&TE 1583 IE3=77.7%
150 200 705 43 41 085 202 18 278 THTSNTE 167 IE3=708%
220 300 TO5 52 38 075 302 18 375 THTSTE 2085 IE3=818%
300 400 TI0 7 4 074 400 19 47 TAHTHTE 3TT5  IE3=835%
400 550 70 O 41 078 520 18 025 THTSTS 805  |E3=048%
550 750 715 123 4 078 725 21 102 T4HTSTE 1185 IE3=882%
750 1000 720 159 42 070 998 23 118 T4HTSTS 15025 |E3=87.3%

E

=

=

=

L]

—

Fa
rEEEHERErooron
R 08 09 G0 68 06 0 60 68 08 06 (0 68 i

4 Certificate TUV IT12 ATEX 068X FOR MOTORS Ex eb
# Certificate TUV IT12 ATEX 069X FOR MOTORS Ex ec
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6.1 Three phase 2 speed motors Constant Torque - See RL point 5.2
6.2 Three-phase Motors 2 —speed Quadratic torque see RL point 5.3

7. OVERALL DIMENSION

7.1 Three phase motors

B BA C K H o, 0
56 B0 2 1 110 10 100 12 T 90 M & 16 96 104 1680 167 L+ 56 M3 20 3 102
00 3 120 124 10 100 12 G 15 40 7 IxMiB 63 106 169 214 L+12 11 M 23 4 125
T1 112 30 137 136 12 100 16 90 110 45 7  zwie 71 119 190 240 L+12 W M5 30 5 16
# 123 32 184 136 13 108 28 10D 125 S0 9 ows B 142 222 2T L+ 19 MEe 40 & 215
0% 140 42 173 1976 13 108 2o 100 130 56 9 Womo: o) 48 235 304 L4155 M ME 30 &8 22T
SOL 140 42 178 176 15 108 20 135 155 56 9 o ucess 00 146 236 325 L+15 M MS S0 8 7
100 160 27 192 194 16 108 36 140 175 B3 12 eomes 00 957 257 368 L+412 26 M0 60 &8 2 3t
112 190 40 234 296 16 108 38 140 16 w0 12 emas 112 167 2/ 385 411 ZHp M0 60 8 31
1328 216 55 258 238 18 1N 46 140 180 &9 12 Il 132 191 323 455 L+15 3&ee MAZ2 80 1D 41
13ZM 216 55 258 238 18 1N 46 176 218 B9 12 xiz 132 191 323 485 L+15 Jokbk WMA2Z2 80 10 41
TE0M 254 72 318 30 22 186 S0 210 264 106 14 xME 1600 245 405 553 L+30 426 M16 110 12 45
T80l 254 T2 38 310 23 186 50 254 3G 106 14 ixMz 1600 245 405 641 L+30 426 M6 110 12 45

T
o E |
Mounting BS Mounting B14
8 fori - 45° 8 fori - 45°
M 5

58 120 &aje 100 T 58 &l S0je B5 K 25
B3 140 =4 | 113 9 %] =1} L1 Ta ) 245
™ 160 | 1106 | 130 10 3.5 ™ 105 TjE B5 ME 25
a0 200 | 1306 | 163 12 3.5 il 120 aoje 100 M6 ]
0E 200 | 13046 | 165 12 35 205 140 a5je 113 M8 k]
=L 200 | 13046 | 165 12 R 0L 140 asje 113 g ]
100 250 | 13046 | 5 15 4 100 160 | 110§6 130 K18 35
112 250 | 180 | 215 15 4 112 160 | 1106 130 K8 3.5
1525 | 300 | Z30G | 265 15 4 13525 | 20D 13046 163 1D 3.4
1328 | 300 | 25046 | 265 15 4 132M | 200 1306 165 MiD 35
160M | 350 | 250hG | 300 13 a 160M | 2500 | 160hE | 215 K1z 4
160L | 350 | 250h6 | 300 18 3 160L Z30 | 180he | NS N1z 4

IMIA-NA 1 Eng. Ed 2024/rev.03 13 di 14
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8 SPARE PARTS

8.1 Personnel qualification

Owerhauls and repairs must be onfy realised by qualfied people in accordance with the standards EN B0078-17 or national standards

{last edition). Cualified pecple must have knowledge about explosion protection.
Repairs must be made regarding the rules as define in EN 80073-18 standards.

These repairs can only be done under the control or agreement with RAEL Motoni Eletirici by a repair shop designed by RAEL or a
recognized
In case these niles aremtrespected RAEL liability is released.

8.2 List of spare parts

All motors components must be replaced by original spare parts. In these cases please contact RAEL directly and give the serial
numiber of the motor so to ask the auvthonzation to repair the modor too.

r . fi' I,.iﬂ, ) - ; s .\,'." ! |I . &
- i _...'._- --I]?_-'L%__'_“_ _"ﬂ_“ld "_",. | EJ Wt 3 |
/ '-hi"—;j:}':.anF_ iyl =1 II,'. li. 4 'i'.ll' -
: | 1 |§r-‘_?5___'z-' ; \, ST £
;?"l o Pt e o W ___l = -
14 7 14
i |"._;.E ﬂl‘ :

R i =
DA (i

DRIVE END SHIELD FAMN COVER BALL BEARINGS
SHAFT WITH ROTOR TERMINAL BOX MOTOR FEET
FRAME TERMINAL BOX COVER FLANGE B14 [or BS)
MO-DRIVE END SHIELD TERMIMAL BLOCK ABY ANGULAR BEARING
COODLING FAN CABLE GLAND TIE RODS (quality 4.8)

9.Warranty

The warranty period expends to 12 months from the motor shipment date, unless. different agreements are recorded in written .

IMIA-RHA 1 Eng. Ed 20245rev.03 14 di 14
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BrakEx Series Electrical Motors

Contents

3. Aditional information on inverters........ e s A
4 Elednical and Hhemmal probeTiomma. ... o i i s i i s ds e b S e s it S e s S S e e 4

2. Motor nameplate ... v —————————————. -
6.Mameplate data belonging to safety ... SR G
T .Mofor temperature class for gas and dust and ambient femperatures. ... T

8. Special working conditions................... e R TR T
9 Descipbom . —ocsinna s an o R RS B
11. Terminal board(s).... oy

Motors without voltge rectifier (separate VDC power supply)

Motors with voltage rectifier (separate VAC power supply for the brake) -

Motors with voltage refifier configured for automiatic brake operation ... .10
12. Brake specifications ... I A T i i S 10
14. Connecting diagrams ..........ccoeeeeeeeeenn. 10
15.Connection tYPeS e ea e e 213
17. Inverter duty MOoOrS.......ccocceeeeeeeeseee e e snenee s vose 213
18. Cooling system ... J13
19. Flameproof joimts e 14

U DAl DESWIOR . i i e s s 14
21._Sealingdevices ... ... 14

22. Main components matenials ... 14
23 ARIEBRIICE ..t e e e st B e 14
24 Motor recyeling. ..o 14
BT L T 15

1 SMO1-E rev F10E-20:24



& S"RAELYERR

1.STANDARDS

Rotating electrical machines
Part 1: Rating and performance EN 60034-1 IEC 800:34-1
Rotating electrical machines

Part 2-3; Specific test methods for determining losses and efficiency of
converter-fed AC motors EM G0034-2 IEC 800342

Part &: Degrees of protection prowided by the integral design of rotating EM BO034-5 IEC 800345
electrical machines {IP code) - Classification
Rotating electrical machines

Part 6: Methods of cooling {IC Code) EM 60034-6 IEC 00248
Part T: Classification of types of construction, mounting amangerments, EN BOD34-7 IEC 8D034-7
and terminal box position (IM Code)
Part B: Noise limits EM &0034-0 IEC 80034-0
Rotating electrical machines _ , y
FPart 12: Starting performance of single-speed three-phase capge induction EN 800:34-12 IEC BO034-17
mofors

Part 14: Mechanical vibrafion of certain machines with shaft heights 56
mm and higher - Measurement, evaluation and limits of vibration severity EN 80024-14 |EC 60034-14

Dimensions and output senes for rotating electrical machines

Part 1: Frame numbers 56 to 400 and flange numbers 55 to 1080 EN 50347 IEC 60072-1
Degrees of profection prowided by enclosures (IP Code) EM 60254 IEC 570
Explosive atmospheres

Part 0: Equipment - Zeneral requirements EN IEC 60078-0 IEC e007e-0
Pﬁi:%mumwMM'd' EN 800781 IEC 800781
Explosive atmospheres

Part 7: Equipment protection by increased safety "" EN IEC 60078-7 | IEC 6007O-7
Part 31: Eguipment dust ignition protection by enclesure 1" EN 80078-21 |EC 80078-31

2 SMO1-E rev F10E-2024
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3. ADITIONAL INFORMATION ON INVERTERS

Description Tolerance

Distance between feet securing holes (front view) +1 mm

Distance between feet (front view) +2%

Motor diameter (without terminal box) +2%

Distance befween feel securing hioles (side view) +1 mm

Distance befween the shaft shoulder and the first feet securing hole 3 mm

Shaft diameter £11-28 mm: j8
3248 mimc kb
@ 255 mm: md

Length of the shaft from the shaft shoulder

& = 55mm: -0,3 mm
& = G0mm: +0.5 mm

Keyway width

h&

Distance between the key top and the bottom of the shaft

+0,2 mm

Distance between the shaft axis and the botiom of the motor feet

H=250 mm: 0,5 mm

H=230 mm: -1 mm
Distance between the top of the terminal box and the botiom of the motor feet +2%

Feet mounting holes diameter ! width of the feet buttonholes +3%

Motor length (with 1 driveshaft end) +1%

Distance between the flange mounting holes centers £ 0,E mm

Flange shoulder diamater @ = 230 mrnc jd
& 2 250 mm: hid

Flange extemal diameter 1 mm

Distance between the shaft shoulder and the flange shoulder + 3mm

Flange mounting holes diameter or thread diameter +3%

Disiance between shaft shoulder and flange shoulder, with locked bearing + 0.5 mm

Motor weaght -5 o +10%

+74% Rated speed
-30°% Rated speed (Max 3600rpm)
Rated cunrent Rated cument
-B0% rated voliage +74% rated voltage

If RAEL-Ex motors are used with conwerters, in addifion fo the general selection criteria Bmit values:
Rated voltage: =600V,
Peak voliage: =1k
‘Voltage gradients: = 2,1 KV Mps
*  "B=VIFT or "wector” driving algorithm
Table 1: BpeedCurrentVolisge imds and minimwm imerter reguiremsnds for mverfar-dufy motors

" & &

= Motors powered by mwerter have a voltage (or cument] which s not purely sinuscadal. This keads to an increase in
losses, vibration, noise, and a diferent termperature rise.

» Possihdity of spikes is connected to the value of the converter power supply woltage and the length of the motor power
cable. To limit the phenomenon, it's advisable fo use specific fiters connected bebaeen the converier and the mobor
{mandatery for motor power cables owver 45 mit). All the modors are equipped as standard with a reinforcing  nsulating

filrm beteeen phases to protect against the voliage peaks.

= The comect groumding of the motor and the diven machine is wery important to aweid voltage and stray currents in the
bearings. To prevent the cument circulation in the bearing if the motor i is not equipped with an insulated bearing, use a
proger filter to redwce the high freqguency harmonic voltage above S50kHz If's mandatory connect thermal probes fo the
comverter o safeguard the motor from the owerheating which could be generate by a misuse. For inverter power supply
the switching frequency must be higher than SkHz (PYWH type), output frequency range 10:87Hz.

3 SMO1-E rev F10E-2024
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= If the motor is used at frequencies lower than 50Hz, please refer to the following graph for the maxmum percentage of
tomque boad admitbed.

Speed torque curves

A

0 10 20 3 40 50 &0 T El 90 100

Min %
e

cEEREsEa8sE

Hz

Mn= RATED TORGQUE Hz= FREQUENCY

4 ELECTRICAL AND THERMAL PROTECTHINS

Protections must be chosen based on the specific running conditions, according to standards EM 80078-12:2014 and EN
81241-14:2011. For the motor line, the following thermal protection selection is mandatory to ensure a proper safety

margin:
TS [max. outer Té {max. cuter
Temperature class temp. 100°C) I | EB5C)
Thermal protector temp.
threshold B*C #5°C TIPC /G

The temperature threshold of the thermal protectors is chosen according to the specic thesmal tests camed out. This will
prodect the mobor against amy owver-iemperature generated by low-guality inwerters (poor waveform) § incomect inverber
choice (refer to table 1 for the minimum reguirements).

EXTERNAL PROTECTIONS:

= Protection against overcurrent and short-circuits; this protection can be made with a magnetothermal circuit breaker or
with fuses; these must be calibrated on the mobor current.

= Protection against overload by thermal relay that controls a power Bne contacior wpstream the motor.
= Depending o the application reguirements, profecion against excessive speed of the elechric motor, for example if the
mechanical load may drive the electric motor itself and thereby create a hazardous situation.

= [f special conditions or synchronized operation with ofher machines or parts of machines reguire it protection against
power failures or dips by means of a minirmum veltage relay that controls an automatic power breaking switch.

INTERHAL PROTECTIONS:
The electrical protections on the motor power suppfy may not be sufficient to profect against overloads. The mverter-duty

motors have a built-in protection(s) on the windings, mandatory to be connected to a proper safety device. The following
probes are used:

= PTO bimetallic probe (nomially closed eleciromechanical device that becomes open when the threshold termperature is
reached). The reset of this cut-out must be performed manually only, and not auiomaticaly. The user, in compliance with
the norms, must wse a tripping relay cut in compliance with IEC 61508 standard (Fail Safe type).

= PTC thermistor {dewice that suddenly changes positively its resistance when the threshold temperature is reached).

4 SMO1-E rew F10E-2024
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EERAEL i gnce | [MERAEL "= oo =
rm:umMm worom ecerme i [ I )
|7 | ¥ear 20 PT " 012345 Yaar 2023
Type BX “JDEI“:E:I Type ] -ci[F] [5] Ke
Vil Yas<d Hz | ¥W [ cosh| |alu Wi Y He | kW A rpm | cosd | fain
2 .2 —
[Brake V]  VOCH Torque  MmiT.Cable  °C Bmke|  VDCB.Torque  WmT, Catle  °C
[ DT NOT OPEN WHIL EJJERGEE:' ]'u- "G+ "CiP | D0 NGT OFEN WHILE ENERIGLZED T:L-u e ¢l |IP xx
i}lfiﬂ:db | Ex oy &b Ik T Gb
A

The BrakEx nameplate is filled -Tﬂiajlmeiinmﬂjunmdad.h'ipnpu'i:hiﬁnaﬁmufﬁmnm. as follows:

- PTC: bresking temperature of the thermial protecior

- N® senal number

- Year: manufachuring year

- Cl: winding insulation class

- G senvice

- Hg: mass of the mobor

- ¥: power supply voliage, deltal’star

- Hz: power supply freguency

- EW: rated output power

- Az current absceplion, at rated woltage and cutput power

- Rpm: motor speed at rated power

- Cosa:

- AN

-  Brake V' brake power supply woltage

- Braking Tomue: the torgue [Mm] given by the brake

- Ta: environmental working temperature range [*C]

- IP: protection against fluids/dust penetration

- Screw quality of the fightening screws, always reporied fior "db”™ motors, eventually on additional | adhesive
nameplats.

Moreower, the nameplate includes the CE marking, ATEX and IECEX ceriificate numbers, and mamfacturer's data.

5 SMO1-E rev F10E-2024



€ s  RAELEERici

6.MAMEPLATE DATA BELONGING TO SAFETY

CE European Standard conformity marking; Code number of the certification body
orx2 that carried ocut the production system quality assessment "
&= Conformity to ATEX 2014/34/UE standard and associated technical notes *
] Explosion Group {Mines excluded)
2 Category *
G Explosive atmosphere type: gases, vapours, fogs *
i) Explosive atmosphere type: dusts *
Ex Marking for the safety devices that meet one protection mode
db Explosion-proof housings
db o eb Explosion-proof terminal box | Enhanced safely terminal box
th Zone 20 {and zone 21) dust-protection mode motor
B FIi8+Ha 7 NG Gas group
][ Combustible dusts group - Conductive dusts
T4-T5-T6 Mitor temperature rating suitabde for the cormesponding temperature class of the
f bl fia, (gas) for "G" :
TS Motor temperature rating suitabde for the commesponding temperature class of the
flarmmable media {dust) for T execufion
AR xx ATEX AB: name of the laboratory that issued the type cerificate; o cerificate release
K ¥yy year; yyy: number of the type cerificate
ECEx AR AB: name of the |aboratory that released the cerlificate aceording io the IECEX
o= scheme zzz number of the type cerificate
IPEX Protection grade, 1o be reporied on the nameplate for 07 type modors
*C ami Emvirenmental temperature range

*: data belonging exchssively to the product marking according to ATEX 2014/34/UE

Additional kabsd, made of sel~adhesive plastic, applied to the external of the motor, typically cn the fan cower. This [abel
has some important waming information;

oo AAA  EIRAEL

DAl lor odoe i ot e sl profecion . wal 30wk berone apesning

Bk el ioson S BB Dok A OFkE M mmmu.ﬁmmiﬁﬂﬁ
Tt mrargine g with cable saitabls bor DT o qrester

D ool keJ g oo G S s par b psaradera i B0NG 0w pad e

Oely rotors aullbie tor oonwiter | SSlo moloel lonel gar invansr
PP e icinieg Pesquenoy 06 BHr | Frequenes mieima 5 seech 006 HHr
mp Hr | when alrasd e & cessnred =50 Hr

Corgland dosgae ) Coppa coslyre Capvghark woempa | Cogsnia coslande
Wirkioki porwer | P na wiiiarde Viaskinds gorwer ¢ Potenis virkitde
ERET W

Crormiant nowey || Poisnomy cosanty

Vimiabola wre | Coppia v ol b
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T.MOTOR TEMPERATURE CLASS FOR GAS AND DUST AND AMEIENT TEMPERATURES

Maximum ambicnt temperature
40 #5000 60
Mutor type
Tempersture Class (Gas)
Surface Temperature {Dust)
BX 63 - 2 poli — Pmax. 0.25KW
75 Ta/ TRS'C Ta / TaSC
BX TI = 2 poli = Pinax. 0.55kW
BX 80— 2 paosli — Pmax. 1 1OKW
T # TESC
BX 90 - 2 poli — Pmax. 2. 20kW o
_ - TS/ N.A, N.A.
BX 100 — 2 poli — P, 3.00kW
BX 112 -2 poli — P 400KW
BX 63— 4 ¢+ pol — Pmax. (L18EW
BX Tl -4+ piddi = P, (EATEW
BX 80 - 4 ¢ + poli - Pmax. (L75kW .
- - — TS/ TRSC MN.A M_&
BX 90 - 4 ¢+ poli — Pmox, 150KW
BX 100 - 4 &+ poli - Pias. 50080
BX 112 -4 ¢+ poli— Pmax. 4.006W

8. SPECIAL WORKING CONDITIONS
Due to profection "Ex db®, "Ex db eb” and "Ex tb". Flameproof joints must be kept chean. IF amy screw, nut, or tie rod has
io e replaced, please contact the producer to obiain proper specifications or spare parts.

Tightening torgus:
Thread (e} | M5 MG ME M10
Torgue [Mm] 2 | 32 5 12 1B

Thermal protectors applied on the winding ends (3 maamum) and upon request on the brake body (1 maximemn];
Thermnal protectors are optional, except for the following motors:

= Vanable spead motors, powered by inverters.

= 3 phase motors, twin speed, constant torque | quadratic fomue.

= Smngle phase motors.

=  Motor without fan (IC 410 and with exiernal cooling device (IC 416).

When a thermal prodecior is mstalled, it must be connecied to a proper safely device in order to force the mobor to turn off
once the target cntical temperature is reached; the safely device rearming shal not be automatic. The end user,
according to the 2014/34UE requirements, shall:

- Insiall a safety circwst breaker conformal to IEC 61508

iChr
- Insfall a fail-safe circwit breaker capabde to switch automatically to a “safe” position i the thermal limit is
reached.
Temperature class TH T8
Thermal prot. Temp. BOTCEEC TO"Ch"C
If the motor is not eguipped with a thermal protecior, the user shall install 3 thermal protection unit en the cutside of the
mibor.

If the miotor is fitted with cable, the end of the cable, not connected to the motor, must be connected in a safe area, or
using an explosion proof connection box according to the protection mode required by the area.
= The end user must keep the motor clean from dust and parficles to awoid deposits on the unit. The thickness
has to be always lower than Smm.

T SMNO1-E rev F10E-2024
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= [If the motor is connecied fo other parts or devices that may produce sparks or surface heating. all the risks
hawe to be addressed and considered according to 2014534 EU.

The end user has to follow the reguirements of the equipment protection mode for the specific dangerous zone.

4. DESCRIPTION

BrakEx series electrical motors are seif-braking motors. All the paris needed for the motor to work are already fitted on
the motor (on reguest). Multiple control options are available, please contact the Producer for more info.

AN the brakes are DG and it is possible to drive the brake independently by the motor andor using a voltage rectifier that
can be nstalled by RAEL The meoior is connected o the power supply with a 8 poles terminal block, or an 8 poles
terminal block (where 2 are dedicated fo the connection of the thermal protector). If the motor is not configured to drive
the brake automafically, a separate terminal block for the veltage rectifier is provided. If a direct DC power supply o the
brake is reguested, a dedicated terminal block is instaled, and a durmmy unit is fitted info the terminal box. The dummy
umnit shall mot be removed. Muftiple mounting, voltage and thermal protector opfions are available.

The BrakEx motors do not need extemal cocling units on standard working condifions. The onboard fan is in charge of
both brake and motor cooling, even if some heat is generating due to the friction. As an opticn, a forced ventilation
device can be added, using a second motor that is driving the cooling fan.

The most cormmaon wse of self-braking motors. i parking brakes. If any kind of motor drag is expecied or requested during
the braking cperation, please be sure that the torgue applied to the motor is compatible with the braking torque.

An external hand-release device is avalable on reguest.

The available windings are single phase, 3 phases |Inverter Duty also) and dual-speed 3 phases.

10. MOTOR COMPONENTS
The motors are described as. fiollows:

_ OPTIGHAL
" HAND
¢ FELEAZE
- MR
DRIVESHEFT | < BT
FRONTFLANGE -~
.

& set of gaskets and sealing dewvices are used to reach the P86 protection. For werlical installation, it s available a fan
cower with rain cover. The motors can be painted and eguipped with stainless stesd hardware for marine emircnments or
exfremely codd environments.

i) SMNO1-E rev F10E-2024



e
€ s RAELEERici

11. TERMINAL B

MOTORS WITHOUT VOLTAGE RECTIFIER (SEFARATE VDC POWER SUPFLY)

LL-LELS WAL POWEH SUAFPLY Lo O WD PCHASE R SLAFFLY
COMKMICTION |URIGUL FOR |MUEASE HEFER T LS BEL 00 THE YOLTASGE WA LUE|

BATOR ARG BRALE] (5 (I
WL PN

G

MOTORS WITH VOLTAGE RECTIFIER (SEPARATE WAC POWER SUPPLY FOR THE BRAKE]

i L [¥OLTAGE RECTRIER
L1213 VAC POAWER SUWPLY A CORIMRLTION
COSMECTION [UNIGLT FOR H I|L

MOTOR AkD ERAKE] ON
LI -0 PR

G

.‘IIHHMHAL PROTECTOR
COMRECTION
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MOTORS WITH VOLTAGE RECTIFIER CONFIGURED FOR AUTOMATIC BRAKE OPERATICON

L1:L2-13 VAL POWER SUPPLY
COMMECTION [LNSQUE FOR
MOTOR AND BRAKE] ON
L1V LML PIMS

O 2D
ofolN

o

\THERII-U’-L FROTECTOR
CONMNECTION

4]

12. BRAKE SPECIFICATIONS

The brakes fitted into the BrakEx motor line are always DC power supplied. The standard woltage is 105WVDC. i the
miotor is not equipped with a voltage rectifier, a plastic dummy is fitted info the terminal boox

Please note:

- Al the data has to be ntended: 10°%.
- The tomue can b2 adjusted from the factory. If a specific fomue s reguired, contact the Producer
- If the brake was requested with a different woltage, the valwes hawe io be calculated for the specific value.

13. PUTTING INTO SERVICE
= STANDARD MOTORS: the connections must comply with the infio provided in this manual. MEVER change the
brake connections.
= INVERTER-DUTY MOTORS: Ahways refer io the imformation provided nio this manual.
*  Motors equipped with heaters: connect the free wires according o nameplate voifage specifications.

14. CONNECTING DIARGAMS

The connection has to be camed out by qualified Personned. Check insulation first. Follow the pictures reported:
10 SMO1-E rev F1DE-2024
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Star connection, with thermal prot. Delta connection, with thermal prod.
{Bhaays use the U1-V1-W1 pins} (Ahlways use the U1-V1-W1 pins)

Three phase 2 speeds — Dahlander Connection - 2/4 - 418 poles

Ll (] L3
[ 3 3 ! i =]
B 8§ 3 ; d 8 3
.I'ﬁ.
Coig diwe s Hrw ; 1‘ W o h o
Tﬂ“ i Ll L c 2 w.l'd-r e
. . e o gt ’. \ e B 4w
'ﬁf.‘"‘*" i, 4 . A
& % B B B = 8§ B
I I -
= = = £
Lt = L3
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wWh L1 L2 B |
Guad. 1 - > !
Torque NN Burlpu Bw L N W el il
i i B o= i W e
e[ ¢ N
E E 3 ';l E- =
L1 La L
HIGH SPEED LOW SPEED

Npte: the blue wares can be repfaced with black ones
Three phase 2 speeds — 2 separate windings - 4/6 - G/8 poles

Li L3 L3 ki L3 L3
" | w E Wl ow
2 = 3| 3
L " 5 o u : ko
‘ Grwe o g o J;m e e
-k e L= L *-r'?u- $n 4w
& - E :
i b E‘ g E i v E E 5
|
L1 L2 L3
HIGH SPEED LONY SPEED

Nofe: the blue wires can be replaced with black ones

Ex db motoes have o be fitted with cable inlet according EM IEC 80078-1 (IEC G0079-0). The avadabde inlet threaded
holes on the terminal box for the cable glands are 4 (maximwm), M20x1,5 threaded (BH class, 150 988-U0). The
standard motor version has 1 of 4 cabde inlets opened. The cable indets thread spec. is M20x1.5

Motors with thermal protector have 2 cable inlets opened.

Motors with thermal protector and dedicated line to power the brake, are available either with or without a 3" cable inlet

mmﬂeisnutnuﬁﬁedmmemntmu'iﬁlisdmsenhyﬂuemstuner,itnustheminimmSnﬂEﬁlnng.TﬁrsEmt
applied o “de” motors or to modors where 3 “sealed” certified cable gland is used.
To choose a cable gland, please note that:

= Ex db motors - cable glands according to EM IEC 00781 (IEC 800700

*  Ex db eb motors - cable glands according fo EN 1EC 60078-7 {IEC 60078-7)

*  Extb motors - cable glands according fo EN 80073-21 (IEC 80072-31)
If a different thread for the cable gland is needead, it is afowed the use of adapters, only if conformal to EM IEC 800723-0
{IEC 80075-0). EM 80072-1 (IEC 80079-1). EN IEC 60078-7 (IEC 60078-7), or EM GD0TE-31 {IEC 6DOTE-31), according
fo the protection grade listed before.
Any unused cable indet hode must be sealed with a certified plug confermal to the protection grade of the modor.
Tightening torgue for the terminal board nuts:

= WM 20 Nm

= M5 3.2 Nm

12 SMNO1-E rev F10E-2024
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15.CONMNECTION TYPES

1] dano - nei 1| oo - ma
20 rondePa elgstics speing adshe
20 rondela plana - llat washar

¢ rondsls piars - 160 weckes

Jp PsRLE A (s

connaging plaie 4] pisii cONNoss NG

cunmecing plak
| i taiminali - lenninaks Ei torminali - lanminaks
“Ex db” - motor and terminal box “db™ “Ex db &b” - "db” mofors “eb” terminal box

The contact has to be effective and reliable. The Increased safety terminal board ("eb®) as siated nio
connections must be safe, so that no paris at different | EN IEC 60079-7 (IEC 60072-T).

According to EM IEC 60079-7 (IEC 80078-7) standard. the el=etical connections to external circusts must comply with all
the indications regarding the terminal securing and the respect of the air gaps and distances between surfaces as
reporied into chapters 4.1, 4.2, 43, 44 45,

16. GROUND CONNECTION
The BrakEx motors are equipped with ground connections both nio the terminal box and on the modor body.
Grouwnd connection cable Connection wire
=5 5 = 25 mm*
25 25mm” = 5 < 50 mm®
2055 5 > 60mm*

17. INVERTER DUTY MOTORS

All the mverter duty motors are eguipped with a thermal protector dewice. Abways connect the thermal protector to a
proper power breaker device. The dewice must be a manual re-arming type.

Please note that the Inverter-duty motors are always designed with the brake powered independently from the mobor,
and frormn the invertar.

The frequency, speed, torgue, and voltage limits information are attached fo the specific order documentation.

18. COOLING SYSTEM
In the following, multiple cooling options are listed.
= SELF-COOLING MOTORS (IS 411)
*  MOT-VENTILATED MOTORS (H2410)
*  FORCED VENTILATION MOTORS (IC 418) An auxiliary motor is in charge of the forced wentdation, fitted to

the fan cover of the main motor. The protection class of the awdliany modor is equal or beter than the class of
the mamn motor. A control device inhibding the main motor if the auxiliary is not running has o be fited. In 21
and 22 areas, metallic / conductive plastic fan is used.

13 SMNO1-E rev F10E-2024
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19. FLAMEPROOF JOINTS

gaﬂ flamepath 0_25mm

Conitrol beams pathway (hand release) {0, 10mm
Cylindrical joints 0. 10mm ! 0, 15mm
Flat joints gap == 0,04mm

SAFETY MOTE: THE SERVICING ¢/ REPAIR OF EXPLOSION-PROOF EMCLOSURES MUST BE CARRIED COUT
OMLY BY AUTHORIZED PERSOMMEL, UNDERGOIMG A PRELIMINARY WRITTEM SPECIFIC AUTHORIZATION
SUPPLIED BY RAEL. ANY UNAUTHORIZED ACTION WILL LEAD TO WARRANTY WVOIDING AND RELEASE OF
LIABILITY OF RAEL

20. BALL BEARIMNGS
Bearings are seif-lubricated for life. i a replacement is required (200000 for 2P, 40000h for 4-8-BP) contact the producer.
The ball bearings are the same of the BL line, except for the BXE0 size that is equipped with Tx6204-22 and 1x6005-2Z.

21. SEALING DEVICES
The sealing devices are specifically designed for the BrakEx modors. The gaskets for shaft, motor frame and flanges ara

made of MBRTD rubber, C.O.T. <40°C fo +100°C. The terminal box cower gasket is made of WGE0, C.OT. -60°C to
+200C

22. MAIN COMPOMNENTS MATERIALS

Plated afuminium or stainless steal
Mickel plated brass or stainless steel
8.8 zinc plated steal (up to -20°C); A2 50 { A4 5D stanless steel from -20°C o 40°C)

4.8 {-ﬁ:.ﬂfnrﬂﬂ and T1 wariants) zinc plated steel (up to -20°C); A2 50 / A4 50 stainless steel from
-20°C to 40°C)

Zing plated and’or painted steel

Themoplastic polymmer { alumimium

Square! cage, aluminium die-casi

45 steal

43100 Alurminium alkoy

23. MANTEINANCE

The BrakEx moiors do not reguire any maintenance. The units must be kept clean and dry. if a sealing is missing or
, mever fum on the motor. if the cooling fan is damaged, remowe the motor from service and contact the

Producer. The motor under normal working conditions can produce noise. |t i normal, due to the brake disc that is free

once the brake is on. f any liquid is seeping mio the molor, remove it from the semnvice and contact the producer. If the

contamination is only on the extemal parts, dry the motor with a soft cloth, Newver pour water or pressurized water on the

mictor for the cleaning.

24 MOTOR RECYCLING

Abways remowe the power before dismanting a motor.
Winding: copper and iron

Rotor: rermowe from the shaft and recycie separately
Explosion proof howsing: aluminium

Terminal block, rectifier, wires and cable: electric/electronic devices
Fan cowver: iron

Fan; plastic or metal

Brake: electriclelectronic device

Braking hub: kron

Brakimg disc: composite

Bearings: iron

Sealing devices: nubber

14 SMNO1-E rev F10E-2024
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25. OVERALL DIMENSIONS
L
MK o
F
T
) ® ! .-""—.:\._l E
P 1 . 1 Y
L] L] - .q?___.-' v
ol 0
+
s K
E L B A
: A
BE

Size)| A |AA|AB AC|AD | B |BB | C |K| HK H| HA|HD|( L ( D |DB| E |F| GA

63 [100| 30 |125]131] & mmqu?ﬁ“t’::f] 63 140|212 | 357 | 118 | w4 | 23 |4 | 125

?111231]1421333!I]izl]dﬁ?mT;‘ﬁ]?THﬂﬂﬂaﬁﬁ14ﬁH531]5TE—.I]
m'l:aﬁmiﬁmﬂB1ﬂﬂ1ﬁ5ﬂ9ﬁt’fﬁau1ﬁzarm&miﬁl.mmﬂz‘r.ﬁ
M20x1. 5
905 | 140 | 40 | 180|176 | 10 100|150 | 56 | @ | {EXTS | o0 |14 254 | 455 | 246 | M8 | 50 |8 |27.0
M20x1. 5
%0L| 140 | 40 | 180|176 | 10 125|150 | 58 | @ | (ZNTS | o0 | 164 264 | 455 | 246 | M3 | 50 |8 |27.0

100|180 | 40 | 200|197 | 12 |140| 180 | 83 |12 mfﬁ 100 | 185 | 285 | 535 | 28 |m10| o |8 310

M20x1.5
(Up to 4)

112 | 100 | 40 | 230 | 218 | 12 (140 180 | 7O [12 112|183 | 305 | G665 | 28 | M0 ) 80 (8 31.0

Please noie that the dimension “L° is refemed to standard BrakEx motors without hand release device, and with standard
fan cover (the special rain covers will increase the overall lkength)
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ADPE motors

Explosion proof electric motor
For Fuel dispensing application

RAEL moton eletirici, since its incepiion in the late 80s, has assembled more than a million of explosion proof electnic
rmiotors for fuel dispenser solid all over the world.

We like to think of it not as a goal but as of a further step in a process of growth, durimg which we kept invesfing in new
manufachmring processes and in developing new products to meet the increasing demand and expectations whils
remaining competitive on the global market.

This jourmey so far has given us the opporunity to offer today's manufacturers of fuel dispensing eguipment a top quality
electric motor specifically designed fior their application.

Cur current range of atex-iecex cerfified ad-pe motors, totally modemized, comprise single and three phase AC miotor,
aluminium body, ser, fully embedded capacitors and centrifugal switch, to name a few, and last but not least are prowdly
made in laly.

Main characteristic
Explosion proof motors according to Eurcpean standards en 8007 2-0 and en 8007 2-1

WEB0 — shaft Height 80mm:

3 phase asynchronous mofor, sguirmel cage
P55, 51 or 53 duly (non ventilated)

SSRpower relay/contactor inside motor housing
2 or 3 cable enfries

Re filters

Thermal protection with automatic reset

= 2z or sealed Zrs self lubricated ball bearing

WD — shaft height 20mm:
=  Single phase or fhree phase asynchronous motor, squirrel cage
IP55, 51 or 53 duly (non ventilated)
SERpower relay'contactor inside motor housing
Start'nen capacitor inside mofor housing
Centrifugal switch
2 or 3 cable entries
Re filters
Thermal protecticn with automatic reset
2z or sealed Zrs self lubricated ball bearing
*  Custormn Mon ventilated wersion suitable for vapour recovery pumps



i" RAELEE R @

V80 MOTOR - three phase

3i box

264 160 160 a0 H 28 20 MB 30440~ 1418 22

* All lengths +/- Tmam
** gustom made also, max 18mm diameter

Three Phase AC Eleclrical Data

VED 1.00 1,38 2z 2304400 Al 28 4.5 2780 075 51
WD 0.55 0,75 4 230:400 A0 1.7 28 1420 075 51
VED 0,85 058 4 23004040 SoE0 1.85 3.4 1400 0, & 51
WVED 0,75 1,00 4 2309400 BOMG0 2.2 18 1410 072 51
VBD 1.00 128 4 2304400 HOED 332 5.5 1410 0,63 51
Three phase AC without wenfilation
WBO 0,25 0,25 2 230400 a0 0.8 14 2800 0.7 53
WBad 037 0.50 2 230400 a0 04 1.6 1420 0,58 53
Waad 0,25 0.25 4 2304400 &0 048 1.8 1210 0.7 53
WaQ 037 0.50 4 2304400 & 1.0 1.8 1420 0,58 53
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21 box

Ji box

Va0 MOTOR - three phase

250 180 180 a0 5 &8 a0 AR 3oM40™ 14518 h22

* All lengths +/- 1mm

** cusiom made also, max 18mm diameter

Three Phase AC Electrical Data
B 1,50 2.00 2 230v400 5OMED a5 5.0 2810 0.8 51
R¥Et ] 2,20 4.00 2 230v4040 5OMED 52 8.9 2850 0.a 51
WB 0,75 1.00 4 230v400 50/a0 18 3.1 1420 0.8 51
WBD 1,10 1.50 4 2304400 50/a0 2.8 5.0 1420 0.7 a1
Wad 1,50 2,00 4 2304400 50/a0 a8 8,7 1380 0.2 51
el 0,55 075 g 230v400 50/a0 1.8 3.1 a0 0.7 51
WBl 0,75 1.00 i 230v400 5O/E0 2.1 3.6 a0 0.7 51
Wwad 1,00 1.36 i Z30v400 5080 28 4.8 230 0,72 51
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V90 motor - single phase

Centrifugal Switch

Eelzy

250 180 180 a0 et oa a0 hA a040m 1418 22

* All lengths +/- 1mm
** pcusiom made also, max 18mm diameter

Single Phase AC Electrical Data

Vao 100 1,36 2 230 abe0 6.0 25 2040 2800 0,80 51
Wal 150 20 2 230 &s0fE0 2.0 45 2040 2850 0,20 51
val 055 0,75 4 230 &s0ve0 3.8 a0 100 1430 0,25 51
Vel 075 1,00 4 230 s0vEeD 4.3 25 100 1410 0,20 51
vai 1.0 1.26 4 230 AOvaDr &7 an 100 1410 0,25 51
el 1.5 2,0 4 230 5so¥a0 11.0 aa 100 1430 0,20 51
Vel 075 1.00 il 230 SvaD 6.2 25 &0 20 0,20 51
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Custom vapour recovery Solutions or direct coupling

Mo feet wersion
. o -
Dual Nange
Single Tlange
With and o Duial cable entries

AD-PE motors are customizable, to face the most challenging installafion process.
-Special Flange and shaft design based on customer requirement.
-Custom metal bracket in addition to the standard aluminium mouniing post

-Custom designed pulley
-For single phase motors, fully integrated startirun capacitors with electronic switch and relay (24vdc or 230vac)

Adpe ed zoag it
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Motor marking

Zone 1 Probable High 1] 2G Exd []=] T3
Zone 2 Imniprobakble Mormal ] 2G Exd g T3
c 'E Marking of conformity in compliance with the
European Directives
Motor namepiate 0722 Mumber of Motified Body that gives the

Product Cuality Assurance Motification

E"RAEL i €€ RETDS & e o e et

Ph El EHE |Wfﬁﬂ il Group [(surface planis different from mines)
L] 2 Category (high protection)
AV ﬂ.ﬁ.i | nsCL| F o E::E::Enre ailmuspl'lere for ﬁe"E;te?mnE} of
< ] Coa e mmakble gas, vapour or GAS
FI;E: — J;_g Duty ] Exd Type of protection for explosive atmosphers
WL Rem[ | Twwc[aie forthe presence of Tmmet g
[ GAS Group
Il 2G Ex d 1B T3 Gh
= = T3 Temperature class of the motor (GAS)
USE SCHEWS GUALITY 3.4 - -
i an ke
Gb Equipment protection level
Tamb. Max and Min Ambient Temperature
1‘:?‘?TEK Type ATEX Cerdificate Mumber
IEGISIMEDT 14 Type IECEx Certificate Mumber

=  Motors marked with gas group IIB are suitable also for gas group 114,

=  Motors with temperature class T3 {gas) are suitable for femperature classes T2, T1.

* Room temperature range: -40°C; +80°C

Add-pe ed soay -]
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Markings example

*  Motor for surface plant in explosive atmosphere (non mining)
= Fone 1

=  pxplosive atmosphere consisting of a mixture with air of Diethyl ether (gas group 1B ignition temp. 180°C)

=  Max ambient temperature 60°C

marking Il 2G Ex db lIB T2 Gb is suitable for such applcation

Certificates

RAEL Motori Eletirici Sor.l. is cerfified S02001:2000 from February 2002 and as we manufaciure motors
complying with Directive 2014/34/EU we also have both the 'Product Quality Assurance Mofification’ and the

CE cerificates regarding the moiors .
All motors are ATEX and |IECEx certified
All motors are TR-CLU{EALC) certified

All miotors are UKCA certified

EFT 16 ATEX 2478 X

W 80 MOTOR IECEx EUT 14 0008 X

RU C-IT AABT.B.D08231

EFT 14 ATEX. 1171 X

IECEx EUT 14 0008 X
WVal MOTOR
RU C-IT AAET B.ODOBZ3

EPT 20 ATEX 3851 X

Add-pe ed soay

ATEX

TR-CU

ATEX

IECExX

TR-CU

ATEX
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RAEL motori elettrici s.r.l.

Via per Retorto, 7/1, 15077 Predosa (AL)
www.raelsrl.com
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