
FRIZLEN GMBH U. CO KG. TEL: 07144/8100-0  FAX: /207630 info@frizlen.com  a50 T401E 
Subject to alteration 

Load and test resistors 

Contents 

Properties 

Applications 

This list describes load and test resistors for laboratory environment, test rooms and 
industrial environment with different protection degrees. These resistor types are  
series resistor usable for different applications like voltage divider or as load resistor. 
The load and test resistors consist of different resistor elements out of our type series 
T100 to T600. 

maximum characteristics  type series page 
power 

survey T402E 

technical details T403E 

Laboratory resistors, fixed and adjustable 

3,0   kW fixed resistors FZ.L.. T410E 

1,4   kW slide resistors SZ.L.. T411E 

3,8   kW  slide resistors, with spindle drive SZ.PL.. T412E 

0,25 kW potentiometers RGL.. T413E 

1,0   kW slide resistors, with stop, stepped winding SU..L/SZ..L.. T414E 

Laboratory resistors, switchable and adjustable 

5,6   kW  Adjustable, 14/28 V, laboratory version BW 18 – BW 81 T420E 

50    kW  Adjustable, 230/400 V, laboratory version BW 20 – BWV 83 T421E 

Resistors in low weight design, switchable with steps 

switchable with steps, mobile version BWMV.37.. T422E 

load- and discharging resistor, IP 54 FDLZ.. T423E 

96   kW 

1,3  kW 

20  kW 19-inch rack, mounting in switch cabinet BWZV.. T424E 

Resistors in industrial version, fixed and switchable with steps 

60    kW  steelgrid resistors with natural cooling FA 3.. / FS 3.. T430E 

500  kW  steelgrid resistors with fan FAV 3.. / FSV 3.. T431E 

500  kW  steelgrid resistors with switch cabinet FAVR3../ FSVR3.. T432E 

Further series T433E 

 low temperature coefficient for laboratory version and test area

 constant ohmic value over a large temperature range 

 high powers adjustable

 in steps by means of switches or contactors, or without steps by means of slider 
and spindle

 one- and three-phase versions

 Application for different power supplies, also for different voltages 

 enclosure made of hot galvanised steel sheet; type BWMV aluminium
chassis

 Laboratory version with additional varnishing  

 very robust construction

 different protection degrees and installation possibilities, also mobile 

 control of the load steps

 by electric contactors or switches placed in an attached switch cabinet for the type 
FAVR/FSVR or by internal switches for type BW and BWMV

 regulating resistors in laboratory or test field, stationary or mobile

 load resistors for batteries, battery chargers, UPS-units, generators, emergency
power units

 load resistors up to protection degree IP 23, usable for outdoor location

 resistors for experimenting and testing in laboratories, schools and universities
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T 400 - survey 
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typical power from 
[kW] 

0,07 0,1 1,2 0,008 0,1 1,2 1,2 12 0,24 2,0 5 70 70 

typical power up to 
[kW] 

3 1,4 3,8 0,25 1,0 5,6 50 96 1,28 20 60 500 500 

max. terminal 
connections 

2 3 3 3 2 3 6 6 2 6 40 40 40 

protection degree 
IP 20 

X X X X X X X X X X X X 

protection degree 
IP 23 

X X X 

protection degree 
IP 54 

 X 

horizontal mounting X X X X 

temperature switch 
(optional) 

 X  X X X 

forced ventilation X X X X X 

transportable X X X 

switchable in steps X X X X X X 

fine adjustment 
device 

 X X X X X X 

laboratory version X X X X X X X X X X 

Rights for improvements and modifications of our products reserved. 
Modifications, errors and misprints justify no claim for damages. 

We refer to our terms of sales and delivery.

symbol 

IP 

 20
IP 

 23
IP 

 54



 

FRIZLEN GMBH U. CO KG. TEL: 07144/8100-0  FAX: /207630 info@frizlen.com  r04 T403E 
Subject to alteration 

Load and test resistors 

Technical details 
 

Construction 
 
 
 
 
 

Resistance values/ 
Production tolerance/ 

Temperature dependency 
 
 
 
 
 
 
 
 
 

Air- and creepage 
distances 

 
 
 
 
 
 
 
 
 
 

Protective measures 
 
 
 
 
 
 
 
 

 
 
 

Terminal details 
 
 
 
 
 
 
 

Permissible voltage 
 
 
 
 
 
 
 
 
 

Starting up 
 
 
 
 
 
 
 
 

 

 
 
 
This list includes resistors, which are derived from the type series T100 wirewound 
tubular fixed resistors, T200 cemented wirewound variable resistors, T500 lamina type 
fixed resistors and T600 steel-grid fixed resistors. More technical details are described 
in the lists of these resistor types. 
 
 
 
The resistance values in the column “production range“ refer to our standard 
production programm. The normal tolerance is  10%. 
The resistance value of the wirewound laboratory resistors is changing only slightly. 
The resistance will change between cold and warm condition: wiring made of CuNi 44 
approx. ±1% and made of CrAl 25 5 approx. +1%. 
The resistance value for the resistors in industry version with steel-grid resistor 
elements, increases approx. +15% between cold and operating temperature. This is 
considered in the calculation for our load resistors, so that the rated power will be 
achieved at operating temperature. 
 
 
 
Air and creepage distances are rated according to IEC 664 (DIN EN 0110 part 1) for 
the overvoltage category III and degree of pollution 3 for grounded three-phase mains 
supplies up to 3 x 500 V. Testing voltage 2.5 kV AC. 
 
These data are valid for all devices that are connected to mains voltage and derived 
voltages, as for example the intermediate circuit voltage of frequency converters. 
Do not conclude from the calculated relation between the rated power and the 
maximum producible ohmic value to the rated voltage! 
 
 
 
All our power resistors with degree of protection IP 20 and IP 23, correspond to safety 
class I, i.e. connections for protective earth conductor according to EN 61140 are 
provided. 
 
These devices also comply with the CE low voltage directive.  
Power resistors being passive electronical or electrical units are not affected by the 
specific EMC standards. They do not produce any interfering radiations nor are they 
affected. 
 
 
 
The choice of the terminals and the wire cross-section is chosen according to the rated 
current. The electrical connections are made of with flexible, heat resistant, silicone-
insulated wire. 
We use safety sockets or binding posts with flat clamp for the connections of our BW.. 
series load resistors. 
 
 
 
The maximum rated voltage is 500 V AC or DC for wirewound variable and slide 
resistors. Please be aware not to exceed the rated current of slide resistors.  
 
The maximum voltage is given on the name plate for load resistors. A higher voltage 
is not allowed, because the resistor will be overloaded and destroyed. You can check 
this with   P=U²/R. 
 
 
 
Resistors in industry version. 
On first operation during commissioning, the steelgrid resistors will produce some 
smoke. This is due to the lubricant used in the manufacturing process of the resistor 
element. 
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Basic wirings and 
applications of adjustable 

resistors 
 

voltage divider 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

series resistor 
 
 

 
 

 
 
 
 

 
 
 

 
 
 
 
 
Voltage divider wiring to adjust the voltage of an electrical load. 
 
Principally it is possible to realize a voltage divider wiring with an adjustable resistor, 
when the resistor has three terminals. Resistor begin 1 and resistor end 2 of the 
voltage divider resistor R1 are connected to the power supply UN. The consumer or 
test object R2 lies via connection 3 at the variable slider S. By adjusting the slider you 
can adjust the voltage of the electrical load between 0 and 100% UN. 
Is the electrical consumer or test object R2 self variable with changing current 
consumption, for example a DC - motor with different load, so it reduces principally 
the applied voltage at the slider S with increasing load current I2, the speed of the 
motor falls. Should this voltage decrease be held very low, the flowing current I1 
through voltage divider resistor should be a multiple of the current I2 (I1 /I2= 5 up to 
10), the same is valid for the power of the voltage divider resistor. By economic 
purpose you should take this application only for small electrical consumers up to 
100W with UN=24V or up to 300W with UN=230V and should be limited for special 
cases. 
For this wiring you can take cemented wirewound variable resistors with enclosure of 
the type series RGL (page T413E) or cemented wirewound tubular fixed resistors of 
the type series SZL (page T411E) or SZ.PL (page T412E). 
 
 
Series resistor to adjust the current of an electrical load. 
 
Should the current of an electrical load or test object be adjusted with a constant 
voltage, you have to use the series resistor wiring. You need only the connection 1 
(resistor begin) and connection 3 (slider). Resistor and electrical load are wired in 
series. The current of the series resistor and the electrical load is the same, the 
current is the highest in position 1, the lowest in position 2, if the series resistor is 
fully efficient. 
The series resistor wiring is used for example to adjust the field current of DC – 
motors and DC-current- or synchronous generators, the exciting current of 
magnetic- or eddy current brakes, the premagnetisation current of ripple filter 
chokes to adjust the ripple of current of an arc welder. 
To dimension a series resistor, the following data are needed, shown for example 
for a field rheostat of a small synchronous generator: Rated voltage UN (here 
110V DC); rated resistor R2 of the electrical load (here cold resistor value of the 
exciter field 40 ohm) 
 
Maximum current of the load: 
 
 
 
Desired minimal current Imin (here Imin= 2A).  
This gives a current rate Imax/Imin (here:  2,75A/2A=1,375).  
 
Now you can calculate the necessary resistance value of the series resistor R1 
corresponding to the wiring in series of the two resistors R1 and R2.  
 
Here: 

 
 
 
The minimum power of the series resistor will be calculated according to: 
 
 
 
The series resistor can be realized, when it  must be operationally adjusted, 
as a cement coated wirewound variable resistor with enclosure 
corresponding to our type RGL (page T413E) or as a cement coated 
wirewound slide resistor corresponding to our type SZL (page T411E) or 
SZ.PL (page T412E). You will have the following two solutions in this 
example: A cement coated wirewound variable resistor type RGL 250-15 
with a typical power of 150 W or a cemented wirewound slide resistor as our 
type SZL 200x45 -15 with a typical power of 135 W. 
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load resistor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

wiring example 
BW18 – BWV83 

 

 
F – fine adjustment, 

potentiometer or slide resistor 
G – rough adjustment, cam 

switch 
 

 
If the adjusting range of current between Imax and Imin should be higher than the 
factor 1,5, it can be favourable to use a stepped winding, which is adapted to the 
flow of the current. You will receive a reduced resistor size then.  
This can be realized either for wire wound variable resistors with a stepped 
winding made of a blank wire (then type RGL..A) or for slide resistors with a 
stepped winding made of an isolated-oxidized resistance wire (then type series 
SU.L..x..G or. SU.PL…x…G). 
 
We need for the calculation of the resistor size the above mentioned data. 
Remark: If it is not necessary for the application to adjust the current operationally 
and permanently, but only one time for the start-up procedure or occasionally for 
changes in the facility, it could be more economical to use a tubular fixed resistor 
of our list T100, which is adjustable with an adjustable clip instead of the 
operationally adjustable resistor, which are described here. 
 
Load resistor wiring to adjust the continuous dissipation. 
 
Adjustable resistors are mostly used as load resistors for one- or three phase 
supply units. In development, laboratories are tested power supply and charging 
units, rectifiers, inverters or Ups – units, in hospitals emergency power batteries or 
emergency power units must be checked continuously according to their function. 
So there are various requirements, for which you need different solutions. To 
make the selection easier for our customer, we offer in our lists resistors with our 
long-time experience, with which we can achieve most of the customer 
applications. You find typically load resistors up to 1 kW on page T414E. These 
are our slide-resistors built with 2 terminals and a linear or stepped winding. 
These resistors have 2 winding parts, the so-called fixed resistor part RF, which is 
responsible for the maximum power and which can not be reduced and the 
effective slide resistor part RS. For protection of the fixed resistor part we can 
deliver a mechanical stop. 
 
 
Concerning the load resistors of our type series BW 18 – BWV 83 on page T420E 
and T421E from 1,2 kW up to 50 kW there are connected multiple resistor steps in 
parallel to receive a higher continuous dissipation. 
 
If there is no solution for a special application with our listed resistors, we need 
(for the dimensioning of your special load resistor) the following detail: 
 

- rated voltage UN, one- or three phase, DC or AC 
- maximum power Pmax respectively maximum current Imax 
- minimum power Pmin respectively minimum current Imin 

 
 
 
Remark to the voltage and power rating : 
Operators often need loads for different rated voltages and currents, e.g. 
from 14 V DC up to 230 V AC or 3 x 400 V AC for currents from 1 A up to 10 
A and they want normally to use one single load resistor. But this is not 
possible mostly because of technical and economical reasons.

F UN 

G 



 

T406E r04 FRIZLEN GMBH U. CO KG.  TEL: 07144/8100-0  FAX: /207630  info@frizlen.com 
Subject to alteration 

Load and test resistors  

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The dimensioning of a load resistor is normally made for a rated voltage UN, which 
corresponds to the maximum voltage. Hereby the maximum continuous 
dissipation Pmax is calculated. 
 
 
Of course this load resistor can be used with smaller voltages Ux , but then you will 
receive a smaller continuous dissipation Px. 
 
 
 
 
E.g. for a load resistor with a rated voltage of 28 V DC, which is used with 24 V DC,  
then the  continuous dissipation is reduced Px to 73%. 
 
 
To increase the economic efficiency and the customer`s benefit we have engineered 
two wiring solutions, which are permitted for 2 voltages while retaining the full 
continuous dissipation. On the one hand these are load resistors for 2 voltages, 
which are in relation 1:2. You will find different types on page T420E, for examples.  
 

 
 

 
 
 
 
On the other hand we can build our threephase load resistors according to our page 
T421E with 6 terminals. Thereby you can use it with the complete continuous 
dissipation either for 3 x 400 V AC in star wiring or for 3 x 230 V AC in delta wiring or 
additional for 230 V AC in parallel wiring. 
 

For star and delta wiring 

 
 

 
 
Remark to the usage of a rheostat in slide- or cement coated wirewound 
variable version as load resistor, which does not protect the series resistor 
with a mechanical stop: Basically you can use each rheostat as load resistor. 
The operator must be careful, that the rated current, which is given also on the 
name plate, will not be exceeded and especially the resistor will not be short-
circuited, because the load resistor will be destroyed then.
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