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conform to IEC 60034 and SANS 1804-1/2.

Electromote HM3 series motors are available in the mounting arrangements listed in the tables below:   
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Temperature and altitude
Rated power specified in the performance data tables apply   for standard ambient conditions of 40˚ at 1000m above sea 
level. Where temperature or altitude differ from the standard, multiplication factors in the table below should be used. 

Rotation
For clockwise rotation, viewed from drive end, standard three phase HM3 & HM3T motor terminal marking coincide with the 
sequence of the phase line conductors. 

For counter clock wise rotation, viewed from drive end, two of the line conductors have to be reversed. This is made clear in the 
accompanying table.

Non-standard HM3L series motors with the terminal box located on the left, viewed from drive end, have a counter-clockwise 
rotation for corresponding markings. Reversing two of the line conductors will reverse the rotation to clockwise.

effective  rated     	
Power 	        Power

temperature
factor

altitude
factor

The appropriate motor is one with a rated power above the 
required, being 18.5kW. 

Ambient
temperature 

Temperature 
factor  

Altitude above
sea level 

Altitude factor 

30°C 1.06 1000m 1.00 
35°C 1.03 1500m 0.98 
40°C 1.00 2000m 0.94 
45°C 0.97 2500m 0.91 
50°C 0.93 3000m 0.87 
55°C 0.88 3500m 0.82 
60°C 0.82 4000m 0.77 

Example 1 
Effective Power required = 15kW 
Air temperature  = 50°C (factor 0.93)
Altitude  = 2500 metres (factor 0.91) 

Rated power 15 
required 0.93 x 0.91 = = 17.7kW 

Example 2 
Rated power  = 11kW
Air temperature  = 50°C (factor 0.93)
Altitude  = 1500 metres (factor 0.98) 
Effective 
Power = 11 x 0.93 x 0.98 = 10.0kW 

Terminal box location 
(viewed from drive end) 

Sequential connection 
of L1, L2 and L3 

Direction of rotation 

Right or Top U1 V1 W1 
V1 U1 W1 

Clockwise  
Counter-clockwise 

Left V1 U1 W1 
U1 V1 W1 

Clockwise  
Counter-clockwise 

= x x
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ELECTRONIC SOFT STARTERS
Through the use of an electronic soft starter, which controls such parameters as current and voltage, the starting sequence can 
be totally controlled. The starter can be programmed to limit the amount of starting current. By limiting the rate of the current 
increase the start up time is extended. This starting method is particularly suitable for centrifugal loads (fans and pumps) 

Star/Delta 

Speed 

C
ur

re
nt

VWF DRIVES 
The HM3 series motor performs excellently without cogging at low speed when operating in conjunction with our Electrodrive WVF 
(Variable Voltage Variable Frequency) drive. Electrodrive VSD's drives are primarily recognized for their ability to manipulate power 
from a constant 3 phase 50/60Hz supply converting it to variable voltage and variable frequency power. This enables the speed of 
the motor to be matched to its load in a flexible and energy efficient manner. The only way of producing starting torque equal with 
full load current is by using Electrodrive drives. The functionality flexible Electrodrive drive is also commonly used to reduce energy 
consumption on fans, pumps and compressors, and offers a simple and repeatable method of changing speeds or flow rates. 

For operation below 25Hz motor cooling fan efficiency drops significantly. Hence, in constant torque applications, a separately 
driven cooling fan should be fitted to provide sufficient cooling of the motor. 

For operation between 25Hz and 50Hz speed range the motor is capable of delivering full rated torque with it standard fan. 

For operation above 50Hz, all HM3 series motors are capable of delivering constant rated power up to 60Hz. However, most of 
these motors are suitable to run and deliver constant power at much higher frequencies than 60Hz to a maximum of 1 00Hz. In the 
case of applications between 60Hz and 1 00Hz please contact Electromote for advice on suitability. 

The HM3 series range of motors will operate without modifications on WVF drives however under certain conditions additional 
features should be considered (see EDM Concerns). The graph below shows HM series motors loadability with a frequency 
converter.
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EDM CONCERNS

Capacitive voltages in the rotor can be generated due to an affect caused by harmonics in the waveform causing 
voltage discharge to earth through the bearings. This discharge results in etching of the bearing running surfaces. This effect is known 
as Electrical Discharge Machining (EDM). It can be controlled with the fitment of Electromote Earthrings. 

To  further reduce the effect of EDM, an insulated non-drive bearing can be used. Electromote recommends the use of Earthrings for 
all motors 250 frame and above

Insulation 
Standard HM3 series motors are wound with H class insulation and winding designs limit the temperature rise to 80K (unless otherwise 
noted) for which B Class insulation would normally be sufficient. The use of H Class insulation provides an additional safety margin of 
45K, as shown in the accompanying table, together with an extended operating life.

Due to their conservative design many sizes in the HM3 series range of motors have temperature rises considerably less than 80K and 
therefore provide even greater safety margins. 

Thermal protection 
Motors can be protected against excessive temperature rise by inserting, at various positions within the windings, thermal probes 
which can either give a warning signal or cut off the supply to the motor in the event of a temperature abnormality. 

The units fitted to HM3 series motors, frame sizes 160 and above, are fitted with PTC thermistors. These thermovariable resistors, 
with positive temperature co-efficient, are fitted one per phase, series connected and are terminated in a terminal strip located in the 
terminal box. Trip temperature is 140° for HM3 series. Additional 130° thermistors can be fitted as an option for alarm protection. 
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Airstream rated motors for axial fans 
ELECTROMOTE offer a comprehensive range of motors specifically built for use with axial flow fans, where the motor is mounted in 
the airstream.

Provided the airstream ensures ample cooling, the fan and cowl normally fitted to a standard TEFC motor is redundant. Enclosure 
rating of the motor is also improved with the use of a solid rear endshield. 

Due to the elimination of losses associated with the motor fan these motors have a higher efficiency than standard HM3 motors. 

Pad mount - HM3 P 

nameplate 

31eadwire+1 smokes ground 
1meter 

LR 106 

HM3P is a popular alternative to HM3, with the terminal box replaced by blanking plate and extended leads. In this case, 
terminal box and block are supplied loose with motor for convenience of remote leads termination.

Cooling tower 
Cooling tower motors are specially developed for operation in air stream rated cooling towers. Motors are available in frame sizes 71 to 
355 and rated power outputs of 0.37kW to 315kW. 

APPLICATIONS 
Motors are ideally suited to the cooling tower application, in industries such as food and beverage, air conditioning, chemical process-
ing and petrochemical. 

PROTECTION 
HM3C motors have a protection rating of IP66 for maximum protection against water and dust.

ADDITIONAL ENHANCEMENTS 
•	 2-part epoxy coated for excellent protection against corrosive solids and liquids.
•	 Stainless steel name plate.
•	 Corrosion protection on threads.
•	 Extra insulation coating (RED lsonel 300)
•	 Shaft seal fitted
•	 Silastic sealed
•	 Non-drive end shaft extension cut and blanking plate fitted. Alternatively, HMIR used as base motor.

Motor 
frame 

Dimension 
[LR] 

Motor 
frame 

Dimension 
[LR] 

Motor 
frame 

Dimension 
[LR] 

71 210 160L 580 280M 945 
80 238 180M 595 315S* 980 

90S 265 180L 630 315S 1010 
90L 290 200L 671 315M* 1070 
100L 323 225S 725 315M 1100 
112M 340 225M* 720 315L* 1140 
132S 400 225M 750 315L 1170 
132M 435 250M 820 
160M 538 280S 890 

*2 pole motors only 



25

PAINT 
Standard paint finish for HM3C motors is a 2-part epoxy Prime RAL 7021 Grey. Electromote HM3C range of cooling tower motors 
combine with HM3 standard high strength and high efficiency with significant enhancements to give the perfect motor for cooling 
tower applications. 

HM3'S ROBUST 
CAST IRON 

CONSTRUCTION 

2 PART
EPOXY
BLACK
PAINT 

STAINLESS 
STEEL 
NAMEPLATE 

CORROSION  
PROTECTION 

SILASTIC  
SEALED 

ADDITIONAL  
INSULATION  
COATING 

COVER  
PLATE OR  
SOLID REAR  
ENDSHIELD 

Smokespill - HM3S

Smokespill applications motors are designed to withstand the extreme environmental conditions associated with a building fire. 
Ventilation systems within public buildings are required to continue providing smoke extraction for 2 hours at smokespill air 
temperature of 200 or for 30 minutes at 300 , designated respectively as rating -1 or rating -2. ° 

HM3S range, wound with H class insulation in frame sizes 80A to 315L, meet either rating -1 or rating -2 requirements. 
HM3S range is also suitable for applications at 300 ° for 2 hours. 

HM3'S ROBUST  
CAST IRON  

CONSTRUCTION

SMOKESPILL  
NAMEPLATE 

DOUBLE VARNISH 

HIGHER 
CLEARANCE 
BEARING AND 
SPECIAL GREASE 

ADDITIONAL  
INSULATION 

COWL MAY BE
RETAINED 

BUT NOT FAN 

SMOKESPILL FEATURES 
The standard HM3 motor is inherently suitable for upgrading to the smokespill application due to its low temperature rise. When 
HM3S motors are ordered F Class motors are modified and when HM3HS motors are ordered H Class motors are modified in 
accordance with our standard operating procedures which include the following: 

•	 C3 internal clearance bearings lubricated with extra high 
temperature specification grease.

•	 Special name plate specifying smokespill suitability.
•	 Double insulated terminal leads.
•	 Double varnish system for winding crown.
•	 Fan and cowl removed if present on the original motor; 

cowl may sometimes remain to protect from bare shaft.
•	 Motors tested prior to dispatch.
•	 Extra High Temperature Grease (Magnalube G).

° 
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CERTIFICATION AND TESTING 

A range of motors was selected in consultation with a competent authority on this subject. Testing of motors was carried out in a specially 
designed re-circulating duct system. The test rig and the methods of test were also witness approved by a competent authority. A series 
of tests were conducted to certify our range of HM3S and HM13HS motors. 

T. E. A. S. R. (TOTALLY ENCLOSED AIR SYSTEM RATED - NO FAN OR COWL) 
The HM3's range is normally supplied without fan and cowl, relying on the air flow generated by the driven fan to provide the neces-
sary cooling during normal operation thereby ensuring high temperature operation will not cayuse the plastic fan to melt. 

Motors are normally supplied with the non-drive end stub shaft exposed, as it is expected to be shrouded by the fan housing and duct 
work when installed. If this presents a problem in a specific application, either removal of this shaft can be requested, or the standard fan 
cowl can be fitted, but without the motor fan. Alternatively, the HM3R series can be used as the base motor. 

TERMINATIONS 
HM3S motors can be supplied either with terminal boxes or with extended leads through a gland plate. In either case, it is the installers 
responsibility to ensure that suitable high temperature leads, conduit and fittings are installed to take the motor leads , conduit and 
fittings are installed to take the motor leads outside the fan case. Electromote can supply terminal boxes and terminal blocks for instal-
lation outside the fan drum if required. 

PAINT 
Standard color finish for the HM3S range is RAL 7012 Basalt Grey and RAL 3000 Flame Red for the HM3HS range. Other colors 
are available on request. 

NAMEPLATES 

ELECTROMOTE Smokespill motors are marked with special nameplates labelling its suitability for smokespill duty and stating specific 
nameplates labelling its suitability for smokespill duty and stating temperature conditions ratings and lubrication details. Additional plates for 
external mounting to fan assemblies are available on request. 

MAINTENANCE 

Because of the safety related nature of smokespill motors proper maintenance schedules are imperative, especially where the motor 
is used for dual purposes i.e continuous running for normal ventilation as well as for smokespill application. Serious consideration needs 
to be given to bearing and insulation deterioration caused by use for extended periods for normal ventilation duty. It is important that the 
motor remains within its stated rating on the initial commissioning and after any adjustments to the ventilation system. 
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Motors for hazardous areas
HM3E/ HM3N/ HM3D 
Motors used within a hazardous location require a higher level of protection against the risk of harmful occurrences. Electromote 
HM3 are available in the three most common high protection configuration, EX e, EX nA (formerly EX n) and EXtD (formerly DIP), 
supplied with protection ratings IP55, IP65 or IP66. HM3 Hazardous area motors are available in motor frame sizes 71 to 280, with 
315 frame certificates pending (EX e and Ex tD only). Combinations of protection such as Ex e and Ex tD or Ex nA and ExtD are 
also available. 

INTERNATIONAL STANDARDS 
IEC specify general requirements for the selection of electrical equipment, and its installation and maintenance to ensure safe use in 
areas where flammable materials are generated, prepared, processed, handled, stored or otherwise used, and which are therefore 
potentially hazardous. 

The term 'flammable material' includes gases, vapors, liquids, mists, solids and dusts, but does not include those materials which 
are specifically manufactured as explosives or materials which are inherently explosive. The requirements of the listed standards 
apply only to the use of electrical equipment under normal or near normal atmospheric conditions. 

The requirements specified for hazardous location electrical equipment are supplementary to and not alternative to any requirements 
which would apply to equipment and installations in non-hazardous areas. 

European standards 'N' series are closely aligned with IEC standards. They share the same number-
ing and require assessment and certification to ATEX directives, issued by the European Union. The 
ATEX directive (94/9/EC, 23.03.94) addresses both the compliance of hazardous area equipment to 
specified standards, and the compliance to EH & SR (Essential Health & Safety Requirements). 

PAINT 
Standard color finish for the hazardous area range is RAL 7012 Basalt Grey, with primary option of RAL 1004 Golden Yellow. 
Other colors are available on request. 

Motor protection types
HM3E-EX e 
Ex e motor protection designates Increased safety as outlined in IEC. 

The increased safety (EX e) type of protection describes electrical equipment that does not produce arcs or sparks in normal service 
which additional measures are applied so as to give increased security against the possibility of excessive temperatures and of the 
occurrence of arcs and sparks. 

Increased safety (EX e) motors are suitable for Class I, Zone 1, Group II (A, B & C) hazardous areas, and Electromote provides for a 
temperature class of T3 (200° ) in a 40° ambient (see next page for explanation of classes, zones and groups). 

EX e PROTECTION -TE TIME 
t E time is the time it takes for the stator winding or rotor 
cage to heat up from normal operating temperature, at 
the highest permitted ambient temperature, to the highest 
permitted limit temperature (temperature class), with the 
rotor locked and the stator winding loaded with the starting 
current. 
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NOTES 				  
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