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1. APPLICATIONS 

Counters, refrigerated balconies, control panels, plug-in, supermarkets 
 
 

2. DESCRIPTION 

The TC-940Ri is a digital temperature controller that manages defrost cycles and evaporator fans. It also has an output 
for alarm. 
A feature of the TC-940Ri is that the controller can initiate a defrost cycle evaporator temperature which detects the 
moment the system needs to defrost. It is therefore possible to save energy and increase system efficiency. 
 
 

3. TECHNICAL SPECIFICATION 

- Power supply: 115/230Vac +/-10% (50/60Hz) or 12/24Vac/dc 

- Control temperature: -50 to 75°C 

- Resolution: 0.1°C from -10 to 75°C and 1°C outside this range 

- Operating temperature: 0 to 60°C 
- Operating humidity: 10 to 90%RH (without condensation) 
- Dimensions: 71 x 28 x 70mm 
- Load current (outputs): REFR: 5(3)A/250Vac 1/8HP (compressor, solenoid valve or contactor) 
 FANS: 5(3)A/250Vac 1/8HP (evaporator fans) 
 DEFR: 5(3)A/250Vac (defrost - resistance or hot gas) 
 ALRM: 3A/250Vac resistive load (external alarm) 
- Sensors: S1: ambient sensor (black cable)   
 S2: evaporator sensor (grey cable) 
 
 

4. PARAMETERS 
4.1 Control temperature adjust (setpoint): 

- Press  for 2 seconds until  appears then release. The adjusted operation temperature will appear. Use the 

 and  keys to change the value and then press  to record it.  
 



4.2 Parameters table 

 
4.3 Descriptions  
F01 - Access code (123) 
To change the configuration parameters the access code must be entered. The access code is not needed to view the 
adjusted parameters 
 
F02 - Control differential (hysteresis) 
This is the difference of refrigeration temperature (hysteresis) between ON and OFF. e.g. you need to control 

temperature at 4.0°C with differential of 1.0°C. Therefore the refrigeration is turned off at 4.0°C and will be turned on at 

5.0°C 
 
F03 - Offset indication for ambient sensor 
This compensates for eventual shunting lines on readings of ambient temperature (S1), proceeding of sensor 
exchange or cable length alteration 
 
F04 - Minimum setpoint allowed to the end user F05 - Maximum setpoint allowed to the end user 
This is to prevent incorrect high or low temperatures be regulated 
 



F06 - Defrost type 
“0” = Electrical defrost (resistances) where it’s kept solely on the defrost output 
“1” = Hot gas defrost where defrost and compressor outputs are kept on 
 
F07 - Initial defrost condition 
This defines whether the defrost start will be for time or temperature 
 
F08 - Period between defrosts (if F07=0) 
This determines the time between two consecutive defrost cycles, starting from the last defrost. The defrost will only 
start if the temperature in S2 (evaporator sensor) is lower than F13 
 
F09 - Maximum time in refrigeration (for security, if F07=1) 
This determines the maximum time that the controller will stay without defrost 
 
F10 - Temperature in the evaporator for defrost start (if F07=1) 
When the evaporator temperature reaches the configured value in this function the controller will start to count the pre-
defrost period (F11) 
 
F11 - Time of pre-defrost (if F07=1) 
The pre-defrost time starts being counted when the evaporator temperature decreases and reaches the configured 
value in F10. During the pre-defrost stage, if the temperature stays low defrost will start but if the temperature 

increases at least 1.0°C (in relation to the configured value) the system will return to refrigeration stage 
 
F12 - Defrost when the instrument is powered on 
 
F13 - Evaporator temperature (S2) for end defrost 
If the evaporator temperature (sensor S2) reaches the adjusted value the end defrost will happen; therefore the defrost 
process is optimised 
 
F14 - Maximum defrost duration 
This function is for adjusting the maximum value of time to defrost. If, during this period, the evaporator temperature 
doesn’t reach the value in F13 a light will flash on the display indicating that the end defrost occurred for time and not 
temperature. This happens if the adjusted temperature is very high, if the limit time is not enough, if the S2 sensor is 
detached or if the S2 sensor is not in contact with the evaporator 
 
F15 - Fan turned on during defrost 
 
F16 - Delay to do first defrost (if F07=0) 
This allows extra time (a delay) for the instrument to stay in refrigeration prior to doing the first defrost. This will only 
occur before the first defrost when F07=0 (initial defrost for time) 
 
F17 - Locked temperature indication (S1) during defrost 
This prevents viewing of the ambient temperature being elevated. During defrost the last measured temperature in 
refrigeration cycle will be locked on the display. This will be released when the temperature is reached again or 15 
minutes after the beginning of the next refrigeration cycle 
 
F18 - Draining time (dripping of defrost water) 
This is an important period to drain the last water drops from the evaporator. All the outputs will remain turned off. If 
you don’t need this stage, adjust this to “zero” 
 
F19 - Evaporator temperature (S2) for fan return after draining (fan delay) 
After draining the fan delay cycle starts. The refrigeration (REFR) output is turned on because the evaporator 
temperature is high but the fan will only be turned on after the evaporator temperature decreases the adjusted value.  
 
F20 - Maximum time for fan return after draining (fan delay) 
If the evaporator does not reach the adjusted value in F19 or the S2 sensor is detached the fan delay will happen after 
the adjusted time is passed  
 
F21 - Fan on with compressor off (in refrigeration) 



During refrigeration the fan can be independent of the compressor status. 
“0” = fan stays turned on while the compressor is turned on (this sometimes provides a greater economy)  
“1” = fan stays turned on during refrigeration cycle 
 
F22 - Fan stop for high temperature in evaporator 
This function cycles the evaporator fan until the ambient temperature approaches the desired temperature in cooling 
installation projects. This prevents high temperature and suction pressures which can damage the compressor. If the 
temperature in evaporator passes the adjusted value the fan is turned off and will turn on again with a configurable 
hysteresis in F23 
 
F23 - Differential for fan delay (after stopping for high temperature in evaporator) 
This allows the difference of temperature to fan delay, after stopping for high temperature in evaporator, to be 
determined  
 
F24 - Low temperature alarm (S1) 
If the ambient temperature (sensor S1) decreases below this point during refrigeration this will be signalled through the 

message  on the display and the output (NO) of the alarm will be turned on 
 
F25 - Alarm differential of low ambient temperature 
This is the difference of temperature to turn off the alarm output for low ambient temperature 
 
F26 - High temperature alarm (S1) 
If the ambient temperature (sensor S1) reaches above this point during refrigeration this will be signalled through the 

message  on the display and the output (NO) of the alarm will be turned on 
 
F27 - Alarm differential of high ambient temperature 
This is the difference of temperature to turn off the alarm output for high ambient temperature 
 
F28 - Inhibition time of alarm when the instrument is powered on 
During this time the alarm is kept turned off waiting for the system to start working 
 
F29 - Inhibition time of alarm after draining 
 
F30 - Delay when the instrument is powered on  
When the instrument is turned on it can keep time with its control disabled which delays the process initially. During 
this time it functions only as a temperature indicator. It prevents demand peaks of electricity when a lot of equipment is 
connected in the same line.  
 
F31 - Minimum time of compressor turned on 
This is the time that the compressor will remain turned on; it is the time between the most recent start and stop 
 
F32 - Minimum time of compressor turned off 
This is the time that the compressor will remain turned off; it is the time between the most recent stop and start. It helps 
to alleviate the pressure and to increase the life of the compressor 
 
F33 - Compressor status with detached ambient sensor (S1) 
If the ambient sensor (S1) is detached or outside a specific range the compressor will assume the configured status  
 

4.3.1 Unit selection (°C) 
To determine the unit that the instrument will work in, access the function “F01” with the access code 231 and confirm 

with . Press the  key.  will appear. Press  then use  and  to choose between  or  

and confirm with . After selecting the unit  will appear and the instrument will return to “F01” function. Every 
time the unit is changed the parameters must be configured again because they assume standard values. 
 
 

5. OPERATION 
5.1 Visualisation of parameters 

- Press  and  at the same time for 2 seconds until  appears then release the keys. Soon  appears. 



- Use  and  to access the desired function.  

- After selecting the function press  (short touch) to see the configured value. 

- Press  (short touch) again to return to the functions menu. 

- To reset the menu and return to normal operation (temperature indication) press  until  appears. 
 
5.2 Altering the parameters 

- Access function “F01” pressing  and  simultaneously for 2 seconds until  appears then release them. 

Soon  will appear then press  (short touch).  

- Use  and  to enter the access code (123) and then press .     
- Select the desired function and view the configured value as per instructions in 5.1 

- Use  and  to change the value and then press  to record the configured value and return to the functions 
menu. 

- To reset the menu and return to normal operation (temperature indication) press  until  appears. 
 
5.3 Process stage, elapsed time and evaporator temperature (S2) 

Press . The processing stage, the elapsed time and the evaporator temperature (S2) will appear. If the sensor is 

detached or the temperature is outside the specified range  will appear. 

 Process stages:  Initial delay (delay to start the control) 

     Fan delay (delay to fan return) 

     Refrigeration 

     Pre-defrost (only if F07=1) 

     Defrost 

     Draining 
 

 
     
5.4 Initial defrost condition 
The function “F07” determines if defrost will start at a certain time or temperature. 
 F07 = 0: The start of defrost will happen after the elapsed amount of time in F08 
 F07 = 1: When the temperature in the evaporator reaches the value in F10 the pre-defrost period will start 
 (F11). If the temperature remains low after the time has elapsed defrost will start, if the temperature 
 increases the controller will return to refrigeration stage. 
 
5.5 Determining the end defrost for temperature 
- Adjust the following functions to maximum values: 
 - Interval between defrosts (F08=999) 

 - Evaporator temperature for end defrost (F13=75°C) 
 - Defrost maximum duration (F14=90mins) 
- Wait until a layer of ice is created on the evaporator. 

- Do a manual defrost, pressing  for 4 seconds until  appears.  
- Watch the melting process. 
- Wait until all ice melts on the evaporator before considering the defrost complete. 

- Check the temperature in the evaporator by taking a reading from sensor S2 by pressing  and copy this value into 
function F13. 
- For security readjust function F14, dependent on the type of defrost being done. 
- Now adjust function F08 to the desired value. 
 
5.6 Manual defrost 



To do a manual defrost, regardless of any programming, keep  pressed for 4 seconds until  appears. If 

the instrument is in defrost and you want it to finish, follow the above instructions until  appears in the 
display.  
 
5.7 Indicators and alarms 
The LEDS indicate the control output statuses: 
 REFR: Compressor or solenoid of liquid gas 
 FANS: Evaporator fans 
 DEFR: Defrost (resistances or hot gas) 
 ALRM: Alarm output 

 Detached ambient sensor or temperature (S1) out of the specified range 

 Detached evaporator sensor or temperature (S2) out of the specified range 

 Low ambient temperature alarm 

 High ambient temperature alarm 

 If the defrost is done by time a point on the display will flash until the next defrost indicating: 
 - The interval between defrost is too long 
 - There are burned resistances 
 - The hot gas is not circulating 
 - There is an inoperative fan 
 - The adjusted time for maximum duration of defrost is too short 

 Invalid configuration parameters - in this situation the outputs will be turned off. Simply check which parameter 
has invalid information and correct it to return to normal operation 
 
5.8 Registers of minimum and maximum temperatures 

Press .  will appear and minimum and maximum temperatures of the black sensor (ambient). Then  
will appear and the minimum and maximum temperatures of the grey sensor (evaporator).  

NB. To reset the registers keep  pressed while viewing the minimum and maximum temperatures until  
appears.  
 
5.9 Alarm cancellation 

To cancel the alarm press . The message  will appear. After the cancellation, the alarm output will 
return to enabled when the instrument leaves the alarm status. 
 
 

6. ELECTRICAL CONNECTIONS  


