
Electronic fan speed regulators 
 

 
Purpose 
 
The fan speed controller maintains the condensing pressure for fan-type condensers or fluid outlet 
temperatures for dry coolers, within prefixed values, for any given load on the unit, reducing power 
consumption and noise levels of the fan motors. The fan speed controller automatically varies the fan 
motor speed by changing the input voltage to the motors controlled by discharge pressure which is sensed 
by a pressure sensor (for air cooled condensers) or by fluid outlet temperature which is sensed by a 
temperature sensor (for dry coolers).  

For condensers and dry coolers the fan regulation is a crucial issue. In fact those products are designed for 
max. conditions (max. thermal load and max. ambient temperature). Practically only for a very limited 
period of the year the max. ambient temperature is present and the max. load is required. Therefore it is 
possible to conclude that for the large part of the working time, the products are oversized. In order to 
reduce the oversized capacity the normal procedure is to limit the ventilation. There are several possible 
methods. 

Different regulating systems 
 
 
1) STEP CONTROL 
 

• ON-OFF controller. It is the most traditional one. The system is based on a simple pressure switch or 
thermostat that according to the effective capacity request is turning ON and OFF a certain number of 
fans. 

 
ADVANTAGES: The system is simple and cheap. On board installation already wired and tested. 
DISADVANTAGES: they are related to the low energy and noise reduction. In case of 40% of air 
quantity, 40% of the fans will run. That involve 60% of energy reduction  and about only 3,5 dB(A) 
noise reduction. The limited noise reduction can not be accepted in several conditions, specially 
wherever there is a prescription of very low noise during night operating, while during the day much 
higher noise is allowed. 

 
2) ELECTRONIC COMMUTATION FANS  
 

• EC FANS: the single fan is provided with an integrated regulation system which allows to modulate 
the rotation speed depending on the needs. The sound level under regulation is extremely quiet and 
no magnetic noise occurs. The fan can be controlled by a signal 0-10 VDC or by bus (RS 485). The fan 
is self pro 

 
ADVANTAGES: it is a very high efficiency and flexible regulation. 

 
3) VARIABLE FAN SPEED 
 

• Cut phase speed controller. In the last year it became the most popular fan speed controller of the 
market. It is a quality speed controller that is modulating the speed of all the fans together, by 
reducing the input fan voltage. 

 
ADVANTAGES: it has a high ratio between price and quality; this device allows a high energy saving 
and noise reduction. On board installation already wired and tested. In case of limited speed with about 
40% of air quantity, all fans will be working at lower speed with: 
 6 poles 8 poles 8ps poles 12 poles 
Energy saving 75% 62% 72% 79% 
Noise reduction dB(A) -11 -12 -13 -4 

  
DISADVANTAGES: By reducing the fan speed, magnetic noise may occur. This effect can be in some 
condition very delicate. Noise picks instead can be avoided by the new LU-VE URT speed controller. In 
fact generally the noise level reduction in terms of dB(A) is assured.  
 

• Inverter speed controller. The system is quite sophisticate; it regulates all the fans together by 
changing the frequency.  



 
ADVANTAGES: this device allows high energy saving and noise reduction (in term of energy saving we 
can have values align to other best performances, while noise reduction will suffer to reach the best 
possible efficiency). It is possible to eliminate some frequency particularly noisy, reducing almost to 
zero magnetic noise and noise picks. 
DISADVANTAGES: It is an expensive regulation. The eliminating of noisy frequency has normally to be 
done on job site by expert technicians. Normally screened cables are necessary and IP 55 versions are 
generally available for lower capacity compare other systems. Shorter fan life may occur due to 
microwave. High power units are generally IP 20 and it is always necessary to install them in an 
internal ventilated switch board. Therefore it is not possible to deliver big condensers or big dry coolers 
completely wired, but an important wiring has to be done on job site with screened cables.  
 

• Transformer speed controller: it regulates all the fans together by changing the input voltage 
 

ADVANTAGES: it is a very high efficiency regulation that does not generate magnetic noise and noise 
picks and furthermore no electric disturb, therefore normal cables are enough. This device allows a high 
energy saving and noise reduction. On board installation already wired and tested. In case of limited 
speed with about 40% of air quantity, all fans will be working at lower speed with: 
This regulation is fully compliant with the new standard EN 61000-3-12: Electromagnetic compatibility 
(EMC). Limits for harmonic currents produced by equipment connected to public low-voltage system 
with input current > 16A and < 75A per phase. 
 
 6 poles 8 poles 8ps poles 12 poles 
Energy saving 80% 72% 76% 83% 
Noise reduction dB(A) -23 -20 -23 -25 

 
 
 

LU-VE Recommendations 
 
LU-VE can offer all the above mentioned solution; it is crucial to choose them properly, according to the 
effective request; we strongly invite to verify also the real installation condition of the condensers and dry 
coolers that are going to be selected.  
 
A speed controller guideline can be as follows: 
 
ON-OFF: select when low price solution is mandatory and the noise reduction during the night is not an 
important issue.  
The product is named QEP (for condensers) or QET (for dry coolers); the are special switch boards complete 
with pressure switch or thermostat. 
 
Cut Phase: it is the general solution. Of course the customer and the installer must be aware of the possible 
magnetic noise disturbs (not picks). In particular for low noise condensers and dry coolers (like 12 poles) we 
suggest to use this speed controller very carefully. 
The adding of noise filters (in order to reduce magnetic noise) is definitely not a good solution, because the real 
benefit is very limited.  
The products are named URT (for condenser, dry coolers and 0-10VdC signal input). 
 
Transformer: it is the real solution to be applied when low noise regulation and energy saving is required. In 
particular we suggest its use with 12 pole fans.  
The product is named RUS 

Electronic commutation fans: it is possible to select easily using the Refriger software. 
The product is named EC Fan 

 

 
 



 Ex: Energy consumption comparison per air quantity, among 
different types of regulation 

 



What is a regulation system made of 

 

 

Basically, a regulation system is made up of three components: 

1. Regulator: RUS, URT, FSC, SCU.  

2. Sensor: SPR, STE 

3. Switch Board: QE 

Accessories: 

SPR: pressure sensor,  

SPR 15: pressure sensor for refrigerant fluid R134a (0 ÷ 15 bar) 

SPR 25: pressure sensor for refrigerant fluid R22, R404A, R407C, R507 (0 ÷ 25 bar) 

STE: temperature sensor 

 STE: temperature sensor (-10 ÷ +90°C) 

QE: switch-board 

 
 



Features of LU-VE variable speed controllers  
 
FSC-SCU 
Single-phase fan speed controllers based on cut phase principle suitable for low and medium capacity units.  
 
URT 
Electronic fan speed controllers based on the cut phase principle suitable for  effective and precise control o 
medium and high capacity units. They can  be coupled with the QE control panel.  

URT is a series of electronic 3 phase voltage variators using the phase cut principle. A microcontroller 
carries out all the necessary regulating and control functions according to the multiple possible 
configuration modes (rtE, rPr, rS) for every cut. The selected mode is programmed using a keypad and a 5 
digit display which also permit reading the settings and the scale measured. 

RUS 
Electronic fan speed controllers using technology based on voltage steps for a regulation completely free 
from noise, electric and electromagnetic interference. They find their best application where a very precise 
noise control is needed in particular for high capacity units and can be coupled with the QE control panel. 

RUS is a steps speed controller, modulating the output voltage with autotransformers; the passage between 
the steps is realized by a set of electromechanical solid state power relays; each one is assisted by one solid 
state relay which open the load side circuit  with “zero cross” mode i.e. when  the voltage is zero and when 
the current is zero: in this way the relays change-over always happens in no load conditions and there is no 
sparking between  the contacts,  no overheating of the contacts, no generation of electromagnetic noise and 
on top of that the line current distortion, the motor noise level and the motor overheating are minimized. 
RUS is absolutely maintenance free. 
 
An electronic controller realizes all the control functions necessary to run the device and the following 
configuration modes can be selected by the keypad with display: 
 
• Mode RTE: for dry coolers - RUS is modulating fan speed according to the selected Set point 
• Mode RPR: for condensers  - RUS is modulating fan speed according to the selected Set point 
• Mode RS: RUS is modulating fan speed according to an external signal (0-10 VdC or 0-20 mA) 
 

• Electricity supply: 400 VAC +/- 10% Three phases (230 VAC on request) 50 Hz (60 Hz on request) 



Modifying the working configuration (common to RUS & URT) 

 

Access to this mode only when switching on: power supply from OFF to ON 

PROCEDURE 

1 - Press the “ENTER” and “- ” keys at the same time and connect the power supply to the regulator (from OFF 
to ON). Release the “ENTER” and “- ” keys at the same time: the regulator switches on and the current 
configuration appears on the display. 

2 - The “CODE” of the available configurations can be scrolled through the display using the “+” e “-“ keys. 

3 - Press the “ENTER” key when the default configuration required is found. 

4 - The display begins to flash. 

5 - To confirm the selection, press the “ENTER” + “ESCAPE” keys at the same time 

6 -  “Update” appears on the display and the preselected configuration is saved and immediately put into 
operation. 

7 – At this point the display shows the SP value. 

To exit without changing the current configuration, press “ESCAPE”: the word “ESCAPE” appears on the 
display. 



Modifying Set Points (S1 – S2) and night limit (Lh) 

 

1 - Press the “ENTER” + ”ESCAPE” keys at the same time 

2 - ”ProGrA” appears on the display, followed by S1 (for rtE – rPr) or Lh (in case of URT regulation rS) 

3 - Select the parameter to be modified using the “+” key 

4 - Then press the “ENTER” key 

5 - The display begins to flash . 

6 - Use the (+) and (–) keys to reach the required value (the process is speeded up by pressing “ENTER” at the 
same time) 

7 - Press the “ENTER” key : the display stops flashing 

To modify another parameter, begin again at point 2 above 

8 - To confirm the selection, press the “ENTER” + “ESCAPE” keys at the same time: “Update” appears on the 
display and the preselected configuration is saved and immediately put into operation. 

To exit without changing the current configuration, press “ESCAPE”: the word “ESCAPE” appears on the display. 

Configuration of Jh & Jl (1-2-3) to eliminate sound peaks 

Option available only on URT controllers to avoid high level sound peaks. 

 

1 - Press the “ENTER” + ”ESCAPE” keys at the same time: ”ProGrA” appears on the display, followed by S1 
(for rtE – rPr) Lh (for rS) 

2 - Select the Jh1 code with the “+” key 

3 - Press ENTER: the display begins to flash and the regulator interrupts the settings and supplies the fan(s) to 
the value of the set voltage (default Jh1 = 100). 



4 - Press the “+/-” keys to scroll through the regulation field and identify the high-level sound peak, selecting 
a position slightly above it. 

5 - Press ENTER to confirm : the display stops flashing. 

6 - Select the JL1 code using the “+” key. 

7 - Press ENTER : the display begins to flash. 

8 - Pressing “-“, select the value of the setting for Jh1: move down and identify the peak of the sound level. 
Select a position slightly under it. 

9 - Press ENTER to confirm : the display stops flashing. 

For any other zones of high-level sound, proceed in the same manner using Jh/JL 2 e Jh/JL3 

10 - • To confirm the choice, press the “ENTER” and “ESCAPE” keys at the same time: “Update” appears on 
the display. 

• To exit without changing the current configuration, pres the “ESCAPE” key: “ESCAPE” appears on the 
display. 

The regulator goes back to ACTIVE operation and the display shows the value of the input signal (in).



Troubleshooting 

PROBLEMS CAUSE CHECKS REQUIRED 

Ventilator won’t run when 
power  feeding the 
regulator. 
 

Loss of one or more 
phases in the RST 
supply (Red AC LINE 
ALARM ON). 

Check supply connections, blown fuses in the 
control box on the connection linking control box 
and regulator. 

Voltage available at RST 
and UVW posts in the 
regulator. 
Ventilators won’t run. 

Disconnected ventilators. 
 

• Check the wiring between UVW posts and 
motors. 
• Contactors in the control box don’t close . 
• Overheating TK protection open. 

Loss of control signal. 
 

• Check the SPR pressure transducer, check the 
supply voltage, current flow or the DC voltage across 
the sensor. 
•Check the STE temperature sensor with  
resistance readings.  

Voltage available at RST 
posts but not at UVW 
posts. 
 

Setting of S2 remote 
control. 
 

S2 shall be open (OFF). 

Interferences on the 
RST supply voltage or 
to the ventilators. 

Possible short circuits or large voltage variations. In 
case of unstable power lines use “surge” filters. 
 

Fuses blow. 
 

Fuses improperly rated. 
 

Refer to the power drawn according the 
former table (installation instructions). 

Speed regulation 
worked properly but 
now ventilators supply 
is continuously at its 
max setting. 

Failure in the control 
signal. 
 

Check the sensor response. 
 

 

RUS 30: note: for a correct operation a minimum load of 0,5 A at 65 V is necessary. 



Appendix A – Codes  

 

Appendix B – Visualization and messages 

Service digit 

 

It is a seven segments digit 

• When no alarm, shows the step in use 0 to 8 (RUS) or the percentage voltage supply (URT); 

• When there is an alarm, shows the alarm condition. 

Alarm conditions 

 

 

RL1 ON = ALARM relay is functioning 



Notified alarms 

P One supply phase off or insufficient voltage 

t External thermal fan protection tripped  

u Prevailing input signal exceeding the low limit (under range), or transducer/signal not connected 

o Prevailing input signal exceeding upper limit (over range) or transducer/signal in short circuit 

F * Load side fuse blown 

A * Autotransformers overtemperature or high ambient temperature 

S *  Missed opening of the Solid State Switch (Break of one or more phases during the commutation 
between two steps or fan not connected - min. load 0,5A - 65V) 

C * Missed activation of a step (Lack of one or more phases during the first step insert or fan not 
connected - min. load 0,5A - 65V) 

H * Missed opening of the relay during the changeover 

 

 * only for RUS regulation 


