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The following illustration shows the elements of the controller that are important for 
connection: 
  

 

  

Pos. Description 

1 Terminals for extra-low voltage area 

2 Fuse 

3 Terminals for 230 V area 

4 Terminals for protective conductor 

5 Terminals for relay contact 

6 Cut-out apertures for cable feedthrough at the back 

7 Screw clamps for securing the cables  

8 Cut-out apertures for cable feedthrough on the underside 
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4.4 Assignment of the terminals to the system 
components 

The connections in the following table are options that may be used in all hydraulic 
layouts: 
  

Terminal Use 

S4 + M Temperature sensor for the collector return for the "Energy output 
measurement" function 

S6 + M Temperature display 

S7 + M Radiation sensor input (red core of the radiation sensor at S7, white core at M) 

S9 + 5V Flow sensor for the "Energy output measurement" function 

S8 + S9 
5V + M 

VFS (Vortex Flow Sensor) for the "Flow Monitoring" function 
"Flow" on S8, "Temperature" on S9 
Further details can be found in the VFS manufacturer’s documentation  

A + B RS-485 interface (Prozeda bus) 
Make sure that the polarity of the bus connection is not mixed up. 
Use twisted-conductor cables for connection. 

HE 1+ M 1 Power control for high-efficiency pump (HE pump) 1 
230 V power supply for the pump via switching output R1 

HE 2+ M 2 Power control for high-efficiency pump (HE pump) 2 
230 V power supply for the pump via switching output R2 
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Terminal assignment for hydraulic layout 110.00 

 

  

 

  

Terminal Use 

R1 + N + PE Solar circuit pump, 230 V connection 

S1 + M Temperature sensor for collector 

S2 + M Temperature sensor for storage tank 
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Terminal assignment for hydraulic layout 210.01 

 

Hydraulic layout 210.01 
Both storage tanks designed as separate containers 
Valve controls inflow to the storage tanks 

Alternative layout 
Both storage tanks combined in the 
form of a stratified storage tank 

  

 

  

Terminal Use 

R1 + N + PE Solar circuit pump, 230 V connection 

R2 + N + PE Three-way valve, 230 V connection 

S1 + M Temperature sensor for collector 

S2 + M Temperature sensor for storage tank 1, bottom 

S3 + M Temperature sensor for storage tank 2, bottom 

S5 + M Option: Temperature sensor for storage tank 1, top,  
for the "Cooling", "Heating" or "Temperature difference controller" functions 
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Terminal assignment for hydraulic layout 210.02 

 

Hydraulic layout 210.02 
Both storage tanks designed as separate containers 
Each heat exchanger is operated by a separate pump 

Alternative layout 
Both storage tanks combined in the 
form of a stratified storage tank 

  

 

  

Terminal Use 

R1 + N + PE Solar circuit pump 1, 230 V connection 

R2 + N + PE Solar circuit pump 2, 230 V connection 

S1 + M Temperature sensor for collector 

S2 + M Temperature sensor for storage tank 1, bottom 

S3 + M Temperature sensor for storage tank 2, bottom 

S5 + M Option: Temperature sensor for storage tank 1, top,  
for the "Cooling", "Heating" or "Temperature difference controller" functions 
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Terminal assignment for hydraulic layout 120.01 

 

  

 

  

Terminal Use 

R1 + N + PE Solar circuit pump, 230 V connection 

R2 + N + PE Three-way valve, 230 V connection 

S1 + M Temperature sensor for collector 1 

S2 + M Temperature sensor for storage tank 1, bottom 

S3 + M Temperature sensor for collector 2 

S5 + M Option: Temperature sensor for storage tank 1, top,  
for the "Cooling", "Heating" or "Temperature difference controller" functions 
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Terminal assignment for hydraulic layout 120.02 

 

  

 

  

Terminal Use 

R1 + N + PE Solar circuit pump 1, 230 V connection 

R2 + N + PE Solar circuit pump 2, 230 V connection 

S1 + M Temperature sensor for collector 1 

S2 + M Temperature sensor for storage tank 1, bottom 

S3 + M Temperature sensor for collector 2 

S5 + M Option: Temperature sensor for storage tank 1, top,  
for the "Cooling", "Heating" or "Temperature difference controller" functions 
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Terminal assignment for hydraulic layout 000.00 
In layout 000.00 you can use all outputs as multi-function controllers. In this case you must 
define at least one of the three switching outputs R1, R2 or R3 as a multi-function 
controller. 
  

Terminal Use 

R1 + N + PE Multi-function controller on switching output R1 

R2 + N + PE Multi-function controller on switching output R2 

R3 + N + PE Multi-function controller on switching output R3 

R0 Multi-function controller on switching output R0 (potential-free normally 
open contact) 

S1 + M Option: "Cooling", "Heating" or "Temperature difference controller" functions 

S2 + M Option: "Cooling", "Heating" or "Temperature difference controller" functions 

S3 + M Option: "Cooling", "Heating" or "Temperature difference controller" functions 

S4 + M Option: "Cooling", "Heating" or "Temperature difference controller" functions 

S5 + M Option: "Cooling", "Heating" or "Temperature difference controller" functions 

S6 + M Option: Temperature display 
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5 Operating the controller 
This chapter provides you with an overview of the controller’s display elements and 
operating elements. This is followed by explanations of all the basic actions. 
  

5.1 Description of the display elements 
The main menu is located in the top part of the display. It is comprised of the following 
menus: 
  

Main menu 

Symbol Description 

 

"Info" menu 
This is for displaying measurement and output values. 

 

"Program" menu 
This is for displaying and changing parameters. 

 

"Manual mode" menu 
This is for switching outputs on and off for test purposes. 
Only specialist personnel are permitted to make changes to the values in this menu. 

 

"Basic settings" menu 
This is for displaying and changing basic settings. 
Only specialist personnel are permitted to make changes to the values in this menu. 
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When you have selected a menu, the applicable menu symbol (1) will be displayed. The 
bottom section of the screen displays the value (3) complete with a corresponding 
addition (2) and a measurement value symbol (7). Below these, status information and 
messages may be displayed (4�6), depending on the specific menu item. The following 
illustration shows a display screen by way of illustration: 
  

 

  

Pos. Description 

1 Active menu (In this case: "Info" menu) 

2 Addition to the value displayed 

3 Value 

4 OK symbol 
If you make any changes to a value, this symbol flashes. 

5 Fault symbol 
This symbol flashes in the event of a fault. 

6 Pump symbol 
This symbol rotates whenever the pump is switched on. 

7 Measurement point symbol (In this case: Collector) 
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"Info" menu 

Example Symbol Description Reset 

75 °C 

 

Current temperature of collector � 

Min. 12 °C 

 

Minimum temperature of collector × 

Max. 105 °C 

 

Maximum temperature of collector × 

52 °C 

 

Current temperature of storage tank � 

Min. 40 °C 

 

Minimum temperature of storage tank × 

Max. 67 °C 

 

Maximum temperature of storage tank × 

60 °C 

 

Current temperature of collector return � 

60 °C 

 

"Heating", "Cooling", "Temperature difference 
controller" functions of a multi-function 
controller (In this case: R2) 
Sensor for the source (In this case: S5) 

� 

35 °C 

 

"Heating", "Cooling", "Temperature difference 
controller" functions of a multi-function 
controller (In this case: R2) 
Sensor for the sink (In this case: S6) 

� 

25 °C 

 

Display for the general temperature 
measurement point (hidden if not connected) 

� 

5 °C 

 

Anti-freeze sensor (In this case: Sensor S1) � 

0.5 kW 

 

Display: Radiation � 
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"Program" menu 

Value Symbol Description Range Factory 
setting 

Current 
setting 

Max. 65 °C 

 

Storage tank: Required 
maximumtemperature 

15�95 °C 65 °C   

dT max 7 K 

 

Storage tank: Switch-on -
difference 

3�40 K 7 K  

dT min 3 K  

 

Storage tank: Switch-off -
difference 

2�35 K 3 K  

 

 

If a hydraulic layout with several tanks has been selected in the 
"Basic settings" menu, the three previous menu items will be 
repeated for storage tank 2. 

0 

 

Activate or deactivate 
storage tank with priority 
2. 
Only if hydraulic layout 
210.01 or 210.02 has been 
selected in the "Basic 
settings" menu. 

0 = Active 
1 = Off  

0 = Active  

dT 30 K 

 

Temperature difference 
for the "Parallel charging" 
function 

10 K�40 K 30 K  

Min 100 % 

 

Minimum pump output 
with speed control. 
100% = Speed control off. 

30�100 % 100 %  

Min 40 °C 

 

Target temperature for the 
collector 
Only if "Target 
temperature" has been 
selected as the charging 
principle in the "Basic 
settings" menu. 

15�85 °C 40 °C  
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"Program" menu 

Value Symbol Description Range Factory 
setting 

Current 
setting 

0.50 kW 

 

Radiation: Value at which 
the "Tube collector" or 
"Drain-back" functions 
start. 
Only if the radiation-
dependent controller has 
been activated for these 
functions in the "Basic 
settings" menu. 

0�0.50 kW 0.10  kW  

13:21 
 

Current time 00:00�
23:59 

12:00  

23:03:11   Current date    

 

 

The following eight menu items apply to multi-function controllers 
R1, R2, R3 and R4. If a hydraulic layout has been selected in the 
"Basic settings" menu that allows for several multi-function 
controllers, these menu items will appear several times (once for 
each multi-function controller). 

Min/max 
40 °C 

 

Switch-on temperature of 
the "Heating� and 
"Cooling" functions 

20�90 °C 40 °C  

dT 10 K 

 

Hysteresis of the "Heating" 
and "Cooling" functions 

1�30 K 10 K  

Max 65 °C 

 

Maximum temperature 
Tmax of the sink for the 
"Temperaturedifference 
controller" function 

0�95 °C 65 °C  

Min 15 °C 

 

Minimum temperature 
Tmin of the source for the 
"Temperaturedifference 
controller" function 

0�95 °C 15 °C  

dT max 7 K 

 

Switch-on difference 
dTmax for the 
"Temperaturedifference 
controller" function 

3�40 K 7 K  
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"Program" menu 

Value Symbol Description Range Factory 
setting 

Current 
setting 

dT min 3 K 

 

Switch-off difference 
dTmin for the 
"Temperaturedifference 
controller" function 

2�35 K 3 K  

Start 00:00 
1 (2, 3) 

 

Time window 1 (2, 3): Start 
When the start time for 
the first time window has 
been defined, define the 
other time intervals in 
time windows 2 and 3 

00:00�
23:59 

00:00  

Stop 23:59 
1 (2, 3) 

 

Time window 1 (2, 3): Stop 
When the stop time for 
the first time window has 
been defined, define the 
other time intervals in 
time windows 2 and 3 

00:00�
23:59 

23:59  

The following menu items are applicable on a general basis: 

Start 06:00 
4 

 

Time window 4: Start for 
the "Tube collector" and 
"Drain-back" functions 
Only if the time controller 
has been activated for 
these functions in the 
"Basic settings" menu. 

00:00�
23:59 

6:00  

Stop 20:00 
4 

 

Time window 4: Stop for 
the "Tube collector" and 
"Drain-back" functions 
Only if the time controller 
has been activated for 
these functions in the 
"Basic settings" menu. 

00:00�
23:59 

20:00  
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"Basic settings" menu  

Position Symbol Description Range Factory 
setting 

Current 
setting 

P:  5: 

 

"Collector protection" function 
0 = Off 
1 = On 
2 = "Drain-back" time-
controlled function 
3 = "Drain-Back" radiation-
controlled function 

0�3 0  

P:  6:  Collector protection 
temperature 

110�150 °C 120 °C  

P:  7:  Pump runtime "Drain-back" 
function 

15�360 s 180 s  

P:  8: 

 

"Recooling" function 
0 = Off 
1 = On 
Only if the "Collector 
protection" function has been 
activated. 

0�1 0  

P:  9:  Temperature to which the 
storage tank is recooled 
Only if the "Collector 
protection" and "Recooling" 
functions have been activated. 

30�90 °C 40 °C  

P:  10: 

 

"Tube collector" function 
0 = Off 
1 = Time-controlled 
2 = Radiation-controlled 

0�2 0  

P:  11:  "Tube collector" function: 
Pump runtime 

10�120 s 30 s  

P: 12: 
 

Measurement principle for 
energy output measurement 
0 = Off 
1 = Flow sensor (DFG) 
2 = VFS 
3 = Flow indicator 

0�3 0  
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"Basic settings" menu  

Position Symbol Description Range Factory 
setting 

Current 
setting 

P:  13:  Pulse value of the flow sensor 
Unit: Litres per pulse 
Only if the "Flow sensor" 
measurement principle has 
been activated. 

0.5�
25 litres/I 
(in 0.5 litre 
increments
) 

1.0  

P:  14:  VFS type 
Type 20 = 1�20 litres 
Type 40 = 2�40 litres 
Only if the "VFS" measurement 
principle has been activated. 

20, 40 20  

P:  15:  Flow rate for the "Flow 
indicator" measurement 
principle 
Unit: Litres per minute 
Only if the "Flow indicator" 
measurement principle has 
been activated. 

0.1�
75 litres/mi
n 
(in 0.1 litre 
increments
) 

10.0 l    

P:  16:  Energy output measurement: 
Glycol type * 

0�10 0  

P:  17:  Energy output measurement: 
Glycol concentration 

0�100 %  
(in 5 %  
increments
) 

50  

P:  18: 

 

"Anti-freeze protection" 
function 
0 = Off 
1 = On 

0�1 0  

P:  19:  "Anti-freeze protection" 
function: Selection of the 
sensor 

1�6 6  

P:  20:  "Anti-freeze protection" 
function: Start temperature 

-20  � 
 +7 °C 

3 °C  
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"Basic settings" menu  

Position Symbol Description Range Factory 
setting 

Current 
setting 

P:  21: 

 

MFC R1 function at switching 
output R1 
0 = Off 
1 = Cooling 
2 = Heating 
3 = Temperature difference 
controller 

0�3 0  

P:  22:  Selection of the sensor for the 
source for MFC R1 

1�6 5  

P:  23:  Selection of the sensor for the 
sink for MFC R1 

1�6 6  

P:  24: 

 

MFC R2 function at switching 
output R2 
0 = Off 
1 = Cooling 
2 = Heating 
3 = Temperature difference 
controller 

0�3 0  

P:  25:  Selection of the sensor for the 
source for MFC R2 

1�6 5  

P:  26:  Selection of the sensor for the 
sink for MFC R2 

1�6 6  

P:  27: 

 

MFC R3 function at switching 
output R3 
0 = Off 
1 = Cooling 
2 = Heating 
3 = Temperature difference 
controller 

0�3 0  

P:  28:  Selection of the sensor for the 
source for MFC R3 

1�6 5  

P:  29:  Selection of the sensor for the 
sink for MFC R3 

1�6 6  
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"Basic settings" menu  

Position Symbol Description Range Factory 
setting 

Current 
setting 

P:  30: 

 

MFC R4 function at switching 
output R0 
0 = Off 
1 = Cooling 
2 = Heating 
3 = Temperature difference 
controller 

0�3 0  

P:  31:  Selection of the sensor for the 
source for MFC R4 

1�6 5  

P:  32:  Selection of the sensor for the 
sink for MFC R4 

1�6 6  

P:  33: 

 

Pump type on switching 
output R1 * 

0�3 0  

P:  34: 

 

Pump type on switching 
output R2 * 

0�3 0  

P:  35:  Parameter management 
0 = Current controller settings 
1 = Restore factory settings 
2 = Backup parameters from 
controller to microSD card 
3 = Load parameters from 
microSD card to the controller 
Values 2 and 3 will be displayed 
only if a microSD card has been 
inserted. 

0�3 0  

P:  36:  Firmware update 
0 = Off 
1 = Start update 
This menu item will be 
displayed only if a microSD 
card has been inserted. 

0�1 0  
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In the case of the pump control system with a non-inverted PWM signal, the nominal 
speed of the pump (0�100 %) corresponds to the PWM signal (0�100 %). The following 
diagram shows the power curve for the pump control system with a non-inverted PWM 
signal. 
  

 

n (%) � nominal speed of the pump 
PWM (%) � non-inverted PWM signal 
  

In the case of the pump control system with an inverted PWM signal, the nominal speed 
of the pump (0�100 %) corresponds to the PWM signal (100-0 %). The following diagram 
shows the power curve for the pump control system with an inverted PWM signal at a 
minimum pump output of 30 %. 
  

 

PWM (%) � inverted PWM signal 
n (%) � pump speed sent by the controller 
  

7.5 Setting the "Tube collector" functions 
If the solar power system is equipped with tube collectors, you have to activate this 
function. 
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The table below shows the faults with fault messages: 
  

Fault message Possible cause Action 

 

  

 

 
Flashing 

 

A sensor line is interrupted. Make sure that the sensor lines 
are intact. 

A sensor is faulty. Check the sensor resistance. 
If necessary, replace the 
sensor. 

 

  

 

 
Flashing 

 

A short circuit has occurred in 
the sensor line. 

Make sure that the sensor lines 
are intact. 

A sensor is faulty. Check the sensor resistance. 
If necessary, replace the 
sensor. 

 

 
Flashing 

  

 

Circulation fault: No flow 

A fault has occurred in a pump 
connection. 

Make sure that the pump 
wiring is intact. 

A pump is faulty. Replace the pump. 

There is air in the system. Vent the system. 

A sensor line is faulty. Make sure that the sensor lines 
are intact. 

A sensor is faulty. Check the sensor resistance. 
If necessary, replace the 
sensor. 

 

  

 

 
Flashing 

  

 

Energy output measurement: 
No flow is detected 

A sensor line is faulty. Make sure that the sensor lines 
are intact. 

A fault has occurred in a pump 
connection. 

Make sure that the pump 
wiring is intact. 

A pump is faulty. Replace the pump. 

There is air in the system. Vent the system. 
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13.2 Faults without fault message 
The table below shows the faults without fault messages: 
  

Fault Possible cause Action 

No indication on the display. There is no mains voltage. Switch on the controller or 
connect the controller to the 
mains voltage. 

Make sure that the main fuse 
for the mains connection is 
switched on. 

The controller’s fuse is faulty. If necessary, replace the 
controller’s fuse. 
Use a type 2A/T fuse. 

Check the 230 V components 
for a short circuit. 
In the event of a short circuit, 
contact the manufacturer. 

The controller is faulty. Contact the manufacturer. 

The pump fails to switch on. Manual mode has been 
activated. 

Exit manual mode. 

The preconditions for the 
pump to be switched on have 
not been met. 

Wait until the preconditions 
for the pump to be switched 
on have been met. 

The temperature limit for a 
storage tank (95 °C) has been 
exceeded. 

Make sure that the wiring is 
intact. 
Make sure that the system 
components are intact. 
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Fault Possible cause Action 

The pump symbol rotates 
without the pump actually 
running. 

The connection to the pump 
has been interrupted. 

Make sure that the cable 
connection to the pump is 
intact. 

The pump has seized up. Make sure that the pump is 
running. 

There is no voltage at the 
pump output. 

Contact the manufacturer. 

The temperature display 
fluctuates strongly at short 
intervals. 

The sensor lines have been 
installed close to 230 V lines. 

Install the sensor lines at the 
greatest possible distance 
from the 230 V lines. 
Make sure that the sensor lines 
are shielded. 

The extensions of the sensor 
lines have not been shielded. 

Make sure that the sensor lines 
are shielded. 

The controller is faulty. Contact the manufacturer. 
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14 Technical data 
Autonomous electronic temperature difference controller, continuous operation 

Housing material 100% recyclable ABS housing 

Dimensions L x W x D in mm 176 × 162 × 44 

Protection class IP30 according to DIN 40050, EN 60529 

Operating voltage AC 230 voltage, 50 Hz, �10 to +15% 

Power consumption < 2 W 

Max. line cross-section for 230 V 
connections 

2.5 mm† finely stranded/single core 

Inputs 1�7 (protected by varistors) For temperature sensors PT 1000 (1 k� at 0 °C) 

Other inputs VFS (Vortex flow sensor) 
DFG (Impeller flow sensor) 

Measuring range (temperature) �30 °C to +250 °C 

Interfaces RS 485 for Prozeda bus 

Output R1�R3 Electronic semiconductor relay (Triac) 
with zero-cross switch, opto-decoupled, 
230 V AC, 50 Hz, 
min. 10 mA, max. 150 W, with cos � >=0.9 

Total output of all outputs Max. 300 W 

Output R0 Relay, potential-free normally open contact, 
max. 250 V AC / 1 A, 
also suitable for protective extra-low voltage 

Control output for HE pump PWM signal:  
1kHz, ViL < 0.5 V DC, ViH > 9 V DC, 10 mA max. 
Analog signal: 
0 - +10 V DC +/� 3%, 10 mA max. 

Display Backlit LCD display 

Type 1 action Type 1.B and type 1.Y 

Software class A 
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