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Output frequency 0...400Hz 
Resolution 0.1Hz 
Overload resistance  150% for 60 seconds, 200% for 3.5 seconds.  
 
Protection against: 

• overheating of the converter 
• too low/ too high voltage 
• shorting, earthing and overload 

 

Type of control  
 

Non-sensor current vector control (ISD), linear u/f characteristics.   
Analogue input range/ PID  2x 0...10 V, 0/4...20mA, digitally  scalable 7.5...24V.  
Analogue output range  0...10 V – scalable  
Analogue signal resolution Proportional to the measurement range (10-bit number) 
 

Signal deviation Analogue < 1% 
Digital < 0.02% 

 
Control outputs 

Two transmitters, 230V AC/2A; 28V DC/2A. 
Varistors and coupling diodes shall be applied to protect transmitter-
controlled external inductive receiver against overvoltage. 

Interface RS 485 (USS), RS 232 (single slave) 
Converter efficiency approx. 95%  
 
Operating temperature 

0°C - 50° C. 
Use in dry areas, free from gases and caustic agents. Protect the 
converter against dust. 

Transportation and storage 
temperature 

-40°C to +70°C, in dry areas free from caustic agents. 

Relative air humidity 90% (without condensation occurrence) 
Installation altitude (meters ASL) less 1 000 meters ASL (without power reduction) 
Protection degree  IP20 
User interface Terminal strip – control panel 
Supply voltage 1 AC 200...240V ±10%, 47...63Hz. 
Frequency converter – controlled 
drive power 

up to 0.25Kw (FUN-25), up to 0.50Kw (FUN-55), 
up to 0.75Kw (FUN-75) 

Nominal output current 1.7A (FUN-25), 3.0A (FUN-55), 4.0A (FUN-75). 
Current consumption 3.7A (FUN-25), 6.5A (FUN-55), 8.7A (FUN-75). 
Recommended time-delay cut-out 10A (FUN-25), 16A (FUN-55), 16A (FUN-75). 
EMC (Electromagnetic 
Compatibility) 

 

According to EMC norm EN 61800-3 for engine systems. 

Dimensions (HxWxD) 186x73x151 mm 
Weight ≈1.4kg 
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2. Initial notes.  
  
 Optional drive systems of heat regenerators are equipped with frequency converter based regulators. 
Applying frequency converter allows for efficient control of the exchanger parameters (alteration and control of 
impeller rotations, operating mode selection). Proper functioning of the frequency converter is verified in 
the converter - controlled device. 
 
 Read this manual thoroughly prior to the installation and start-up of the frequency converter. The device 
shall be inspected carefully after unpacking (if the inverter is delivered separately) to examine any potential 
damage that may have occurred during the transportation and whether the device is complete. Should any 
defects or deficiencies occur, please contact Klingenburg International Sp. z o.o. immediately.  
 
 Employees assigned to install the device must be granted an authorization by the person responsible for 
the safety of the device. It is forbidden for an unauthorized personnel to have an access to the converter. The 
authorized personnel are employees who display a suitable education and experience, know all adequate 
norms, regulations and provisions corresponding to the scopes of their duties and had received a proper 
training with regard to the operation and maintenance of electric driving systems, possible threats resulting 
from the systems exploitation and how to avoid them.  
 
 

WARNING! 
Disconnect the power supply and secure the device from any accidental or unauthorized 
start-up prior to attempting any installation and maintenance. Failing to do so may result in 
electrocution or even death. 

 
 
3. Assembly and installation 
 
 
 
 
 
 During the installation of the device a particular attention should be given to the following information: 
 

• The voltage and current efficiency must be adequate to the values required by the frequency 
converter (see section 1 – Technical Data); 

 
• Make sure that the power switch, inserted between the power source and the device, can handle 

the required load current; 
 

• Connect the main power input directly into the L–N terminal (1 phase) and PE terminal 
(grounding); 

 
• To connect the engine use 4 core cable and plug it into U, V, W terminals of the converter and the 

PE terminal in the control box; 
 

• Do not touch electronic components and contacts; 
 

• For frequency converter in a closed housing (e.g. control box) ensure at least 100mm space 
above and below the converter (the device is supplied with two assembly jigs); 

 
• Observe specific health and safety regulations while operating the device with the power on;

3.1 General guidelines 
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• Any devices connected with the converter must be grounded in the same earthing point as the 
converter  

 
• Separate control lines from power lines and engine conductors 

 
 

WARNING! 
We recommend using our service to install and adjust the frequency converter and to 
adjust the settings of the regulator depending on the type of work performed by a rotary 
regenerator.  

 
 
 
 
 
 
Power terminals and relay outputs are located in the upper part of the 
converter (figure 1).  
Converters can be powered by the single-phase current 230V (L/N = 
L1/L2) or symmetrical three-phase current with the interfacial voltage 
of 230V (L1/L2/L3). 
 

WARNING 
The maximum load capacity of the relay  
contacts is 230V AC / 24V DC, 2A. 
 
Set points for relay outputs: 

  contact 1 and 2 – shorted during operation 
  contact 3 and 4 – separated when fault occurs. 
 
 
 

 
 
 
 
 

 
 
 
For power terminals use cables of the following cross-section sizes: 
- 0.2 to 6 sq mm, solid cable 
- 0.2 to 6 sq mm, flexible cable; 
- AWG 24-10. 
 
 
For terminals of relay outputs use cables of the following cross-
section sizes: 
- 0.14 to 2.5 sq mm, solid cable 
- 0.14 to 1.5 sq mm, flexible cable; 
- AWG 26-10. 
 
 
 

3.1 Connecting the converter 

WARNING! 
Disconnect the power supply and secure the 
device from any accidental or unauthorized 
start-up prior to attempting any installation 
and maintenance. Failing to do so may 
result in electrocution or death. 

Fig. 1 – Connecting the engine to the 
frequency converter terminals – reference 
diagram 
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WARNING! 
Before reconnecting the power, carefully 
place the lid back in its position. 
 
Disconnect the power supply and secure 
the device from any accidental or 
unauthorized start-up prior to attempting 
any installation and maintenance. Failing 
to do so may result in electrocution or 
death. 
 

 
 
 
 The power terminal strip is covered with a lid. Before 
attempting to connect the cables of the engine (terminals U,V, W) 
remove the lid (push gently and slide downwards).  
 
 An engine connection diagram and the connection of 
power to the power terminals are shown on Figure 2 (the engine 
winding should be connected in ∆, the connection scheme is 
presented on the inner side of the lid).  
 
 Engine admission unshielded cable should not be longer 
than 100 meters. 
With a shielded cable or a cable laid in a grounded metal cable 
duct, the cable should not be longer than 30 meters. 
 
 For longer cables apply optional output glands. 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
For power terminals use cables of the following cross-section 
sizes: 
- 0.2 to 6 sq mm, solid cable 
- 0.2 to 6 sq mm, flexible cable; 
- AWG 24-10. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.3 Connecting the engine 

Fig 2 Connecting the engine to power 
terminals of the converter – reference 
diagram 

Optional breaking 
resistor 
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 The control terminal is located in a housing. Figure 3 presents the schematic diagram of signal cables 
connection to the control terminal strip. Use the cables of the following cross-section sizes: 0.14 to 1.5 square 
mm AWG 26-16, solid or flexible.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. Schematic diagram of the signal cables connection to the control terminals. 
 
• When controlling the frequency converter by external signals, bridge terminals 21 and 42 (see section 

4.4); 
 
• When controlling the frequency converter with the control panel (manual control), spread terminals 21 and 

42 (see section 4.4); 
 
• Connect the engine thermal protection (thermistor)to the terminals 25 and 41(digital input 4); 
 
• Connect the inductive sensor (impeller rotation control) as follows: 
 

- sensor supply cables (white to terminal 40, brown to terminal 42); 
- signal cable, black cable to terminal 24. 

 
 
 
 
 

4. Controlling the frequency converter 

4.1 Control terminal strip 

Rotation control sensor 

Engine thermal protection PTC 

Rotation sensor parameters: 
 

- supply voltage: 10...30V DC; 
- output type: PNP, NO (3-wire cable, 2m 

PVC); 
- operation zone: Sn=8mm; 
- housing type: M18; 
- index of protection: IP67 
- in-built signaling: LED; 
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 The converter has a programmed algorithm adjusted to work well with regenerators produced by 
Klingenburg Sp. z o.o. 
 
 

 
 
 
 
 

 
 
 The settings of the converter create an operation algorithm, which performs control, protection and 
informative functions.  
 
Selected parameters with settings are presented in Table 2. 
 
Table 2 
Parameter Setting Description Notes 
 

Basic parameters 

 
P102 50 Acceleration time [s]  

Settings changes forbidden P103 50 Deceleration time [s] 
P104 3 Minimum frequency [Hz] 
P105 55  

Maximum frequency [Hz] 
Increase higher than 55[Hz] 
may cause permanent engine 
failure 

P108 1 Disconnection mode Settings changes forbidden 
 

Engine parameters 
 
P200 to 216 - Engine parameters Settings changes forbidden 
 

Control terminal 
 

P400 1 Analogue input function  
 
 
 
 
Settings changes forbidden 

P401 0 Analogue input operation mode 
P420 1 Digital input function (control terminal 21) 
P421 0 Digital input function (control terminal 22) 
P422 0 Digital input function (control terminal 23) 
P423 18 Digital input function (control terminal 24) 
P424 13 Digital input function (control terminal 25) 
P434 2 Relay output 1 function (terminals 1 and 2 – see 

section 3.4) 
P441 7 Relay output 2 function (terminals 3 and 4 – see 

section 3.4) 
P460 ? Frequency of the digital inputs status monitoring 

 
 
 
 
 
 

4.2 Converter settings 

WARNING! 
Any changes is converter settings may result in a faulty operation of the device or the 
damage of the engine or frequency converter. 
 
Reprogramming of the frequency converter without prior consultation with the 
Klingenburg Sp. z o.o. is prohibited. 
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 Figure 4 shows the frequency converter control panel. Spread away terminals 21 and 42 on the 
control terminal strip while operating manually (see section 4.1). 
 
 After pressing the converter start-up button, the frequency value of 50 Hz will appear on the display. It 
is the frequency set for a regular operation of the rotary regenerator. 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 4 Frequency converter control panel. 
 
 The table 3 below presents the functions of control panel buttons. 
 
Table 3 

 

4.3 Manual control  

WARNING! 
After switching it off with a stop button the converter applies the 0.5 Hz 
frequency voltage for the time of approximately 0.5 sec., unless the device is 
restarted.  

Start 

 

Rotations direction change 

Frequency reduction 

Frequency neutralization   
(press simultaneously) 

Emergency stop 
(press simultaneously) 

Stop 

Enter/ Confirm 

Frequency increase 

Parameters set 

Converter switch off button (STOP) 

Engine phase sequence change button 

Frequency increase button. Increases the parameter number or setting value during the converter 
parameters configuration. 

Frequency reduction button. Decreases the parameter number or setting value during the converter 
parameters configuration. 

Confirm button. It saves the modified setting value for a selected parameter or toggles between a parameter 
number and its setting 
CAUTION! 

To abort the parameter setting change and leave the edit mode, press the  button 

Converter start-up button (START) 
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Setting the frequency level: 
 
While the converter is in the manual control mode, the frequency value may be changed with 
buttons. To save a desired frequency value in the controller memory, press the button. The last saved 
frequency value will be the set value during the next start-up of the converter. 
 
 
 
 
 
 

If the frequency converter is controlled with the external signals (0...10V; 0-4...20mA) applied to the 
analogue input (terminals 12 and 14), bridge terminals 21 and 42 (see section 4.1).  
 
 
 While the converter is in the analogue current signal 
control mode, it is possible to control the converter with the input 
currents 0 – 4...20mA. To do that, short the terminals 12 and 14 
with 250Ω resistor.  
 
 
Warning: 
In addition, P402 and P403 parameters need to be set. 
 
 
Example: 
The range of applied currents:  
Iin=0-20mA⇒Uin=0-5V (20mA * 250Ω=5V) 
 
P402 = 0[V] (signal minimum value) 
P403 = 5.0[V] (signal maximum value) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         

Fig. 4 The schematic diagram of connections  
to the external analogue signals 

 
The power unit of the rotary exchanger is matched to the value of 10 rpm of the impeller for the 

frequency value of 50Hz. P105 parameter setting value ≈1.1 x 50Hz (maximum frequency). With standard 
settings for parameters P402=0 and P403=10, any change of the input voltage between 0-10V corresponds 
with the output frequency change from the minimum to the maximum level (P105≈1.1 x 50Hz) (U↑⇒ f↑). 
 

4.4  External signals control.  

Analogue 
inputs 

Analogue output 
0...10V, 20mA, in 
relation to GND 
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 While the converter is in operation there is a possibility of various breakdowns, which may occur in the 

power and control units (engine overload, driving belt break, inadequate value of the control signals, etc.). In 

such case the frequency converter is switched off and the engine stops. If the breakdown occurs, the 

corresponding fault code is shown on the display. Press the       button to confirm the fault. Table 4 

describes the typical faults, recognizable by the frequency converter.  

 
Table 4  
 
Fault code 

 
Fault type 

 
Additional notes and recommendations 

 
E001  

Operating temperature exceeded 
• ambient temperature too high 
• inappropriate cooling of the converter 

E002  
 
Engine temperature exceeded 

Signal from the temperature sensor PTC. 
• reduce the engine load (check if the operating 

impeller does not chafe the lateral and circuital 
seals); 

• increase the engine rpm 
E003  

 
Long engine overload 

The fault generated during the current overload 
I=1.5xlN, for more than 30 seconds. 
• reduce the engine load (check if the operating 

impeller does not chafe the lateral and circuital 
seals); 

E004  

Output current from the converter 
exceeded 

• check the earthing; 
• shorting in converter output may have occurred 

E005  
Overvoltage 

Too high constant voltage value on the converter 
indirect system UZW > 440V. 
 
• increase the setting for parameter P103 

E006  
Charging fault  

Too little voltage value on the converter indirect system.  
 
• check the supply voltage 

E011  
Reference voltage fault 

If the converter is controlled with the external signals: 
 

• check for shortings on the control terminal strip 
E012  

 
 
External fault 

If the impeller rotation is controlled by the inductive 
sensor: 
• The wedge belt of the rotation exchanger may have 

broken 
• The wedge belt of the impeller or a pulley may have 

slipped off; 
• The wedge belt is skidding on the pulley 

E099  
System fault 

The fault resulting from the program execution. 
 

• Increase the earthing efficiency 
 
 

4. Faults indicators 
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5. Additional information 

 

Manual version – 1.0 © (February 2008) Klingenburg International Sp.  z o.o. 

 

 Klingenburg International Sp. z o.o. declines any responsibility for any damage and 
breakdowns resulting from noncompliance with this manual, unauthorized alterations in the 
drive control unit, faulty maintenance and improper operation of the frequency converter.  

 

 
 

 Klingenburg International Sp. z o.o. reserves the right to alter this manual without prior 
notice. The manual with the higher version number shall prevail over all previous ones 

 
 

Klingenburg International Sp. z o.o. 

ul. Metalowców 5 PL-58-100 Świdnica 

 
Telephone: 0048-74-851-5400 

Facsimile:   0048-74-851-5401 

 
e-mail: klingenburg@klingenburg.pl    

  www.klingenburg.pl 


