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4.0 Configuration and first use 
 

 

4.1 Electrical connections 

Connection Pin Description Function 

 
24V DC in 

Or 24v AC ~ Power in 
0V (GND) 

 
0V Common 0V GND Ground reference for switch inputs 

SW in 1 Switch input 1 Active low Fan enable / Disable (pulled up 
internally) 

SW in 2 Switch input 2 Active low Setpoint toggle (pulled up internally) 
10v out 10VDC output Reference for control inputs 

Output 0-10v control output Follower output for external device control 50mA 
rating 

0V Common 0V GND Ground reference for switch inputs 
 Com Common relay contact 

Configurable alarm output relay 60VDC 0.1A rating 
NC Normally closed relay 

contact 

 
24V out 24VDC output Reference for powering a sensor. 0.05A rating 
4-20mA 4-20mA input Current input from external sensor 

0V Common 0V GND Ground reference for control inputs 

Input 2 0-10V control input Control input from external sensor or 
potentiometer 

10V out 10VDC output Reference for control inputs 

Input 1 0-10V control input Control input from external sensor or 
potentiometer 

0V Common 0V GND Ground reference for control inputs 
 

I2C Bus Auxiliary device connection Wi-Fi expansion module or future I2C devices 

 
Ethernet LAN or Internet connection  LAN - alternative to Wi-Fi connection 

Internet – Dashboard, HMI 
Table 2 - Connection details top row 
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Connection Pin Description Function 

 

Button 1 Wake up Wi-Fi Press & hold for 3 secs 
Green Good / powered LED indicator for good operation - Flashing 
Yellow Warning LED indicator for Warnings 
Red Alarm LED indicator for Alarms 

Button 2 Software Reset Press & hold for 3 secs 
 A RS485 ‘A’ pin 

RS485 connection to Fans B RS485 ‘B’ pin 
0V Common 0V (GND) 

 

Link Removable link Removing internal termination resistor when 
MMCU is in the middle of a fan network.  See 3.4 

 A RS485 ‘A’ pin 
RS485 connection from 3rd Party system e.g. 
BMS B RS485 ‘B’ pin 

0V Common 0V (GND) 
 

Micro 
SD Card Firmware updates Firmware updates / future logging capability 

 
Micro 
USB 

Only used for 
programming  

Table 3 - Connection details bottom row 

 

CAUTION:  The controller cannot be powered by the fans Vout connection.  It requires a separate power 
source. 
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4.2 Initial power ON 
 

When power is applied, all three LEDs will come on briefly and then 
the green light will blink slowly to confirm power is applied. In case the 
ethernet cable is connected to the controller, the green light will stay 
solid. The controller will check the on-board memory for a previously 
stored fan array and configuration. If there is no previously stored 
information, please follow the first-time configuration instructions. 

4.3 First time configuration 
 

 Note:  Ensure your device settings allow for automatic proxy.  Some devices may try and automatically 
connect to the internet when opening the browser and using Wi-Fi.  This should be deactivated to ensure 
the Webserver page can load from the MMCU. 

4.3.1 Wi-Fi setup 
 

Once powered, press and hold ‘Button 1’ until the Green LED starts blinking at a faster interval, which wakes 
up the Wi-Fi connection.  Using a Wi-Fi enabled phone, tablet or laptop open Wi-Fi settings and look for 
“MMCU”.  Select the device and enter mmcu1234 to connect when prompted.  Once connected the green 
LED will be solid.  Open a browser of your choice and connect to the webserver using http://192.168.4.1.   

4.3.1.1 Updating default Wi-Fi password 
 

When connecting via Wi-Fi for the first time, on loading a webserver page, a 
dialog box is shown prompting a password change, in line with the latest 
cybersecurity regulations. Enter a custom password, minimum 12 characters 
and press confirm. The device will stop active Wi-Fi connection and restart the 
Wi-Fi hotspot. Connect to the device using the new custom password. This 
password cannot be changed, and if forgotten, the device must be reset to 
factory default settings, refer to Section 7.3 for more information. 

 

4.3.2 Ethernet setup 
 

Once powered, connect a laptop directly to the MMCU using an Ethernet cable.  Now open your browser and 
connect to the webserver using http://192.168.1.1. 

If a recommended HMI is used, then connecting with the Ethernet cable will connect directly. 

  

http://192.168.4.1l/
http://192.168.1.1/
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjv8-Pv67PLAhUCNxQKHTC9ADsQjRwIBw&url=http://www.labelsource.co.uk/labels/caution-symbol-label-/rwl101&psig=AFQjCNFfnoG3zaBgULVNKh_CehBm5WnjIA&ust=1457621097503615
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4.3.4 Configuring a fan array 
 

The controller can be used on a new installation with fans delivered 
in their factory default condition (Modbus address 1 default) or be 
used on an existing array of fans which have been networked and pre-
addressed (sequentially from Modbus address 2 onwards). If the 
controller is used in a fan array previously configured by another 
device, in most cases it is only required to use the controller’s “Factory Reset” option in the advanced menu 
before configuring the controller and fans. 

 
4.3.5 Fan addressing – Configure fan communications 
 

New fans are supplied from the factory as Modbus address 1 with 19200 baud 
rate, even parity and 1 stop bit.  New controllers are supplied without any stored 
fan array configurations and on first application of power to the controller, the 
default values are suggested on the Fan addressing screen.  These can be kept, 
or new parameters can be selected. 

 

 

Table 4 - Communication setup for fans 

The LEDs will pulse Red and Green 1sec on/off (See table 9) 

Pressing ‘Save & Continue’ to save the entered settings or default settings if nothing has changed. 

 

 Note: The Modbus Port Configuration must be the same across all fans in the network. 

For fans that are not at their default Modbus Address 1, the controller is able to reset all connected fans to 
that address using the “Factory Reset” option.  

 

  

1200 2400 4800 9600  Even 1 default Odd 1 

19200 default 38400 57600 115200  None 1 None 2 
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Press “Cancel” to get back to “Find existing fan network” / “Auto 
address fans” page. 

The “Confirm” button will be disabled until a new order of fans has 
been entered. All fans must be assigned their order. 

The yellow light will turn on and off during re-ordering process. 

 

 Note 1: This feature is not available when using the controller with only one fan. 

 Note 2: It is not possible to assign a fan number outside the total number of fans e.g. if using the controller with a 
4-fan array, the fan numbers will be restricted to 1-4, with the corresponding Modbus addresses 2-5. 

 

4.3.8.2 DCI Reordering 
 

Daisy Chain method of re-ordering is useful when 
visibility for all fans is not possible due to the number 
of fans or location.  An extra connection is required 
as shown in Figure 3 which needs connecting in the 
order that the fans are required to be in. 

 

 

If the reordering process fails, an error message will 
be shown. Auto addressing option must be selected 
next to restart the process.  

 

 

 

 

 

 

 

 

 

 

 

 

  

Figure 3 – Daisy chain reordering extra fan connection 

MMCU 

IO1  IO2  IO3 IO1  IO2  IO3 IO1  IO2  IO3 IO1  IO2  IO3 

Fan 1 Fan 4 Fan 2 Fan 3 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjv8-Pv67PLAhUCNxQKHTC9ADsQjRwIBw&url=http://www.labelsource.co.uk/labels/caution-symbol-label-/rwl101&psig=AFQjCNFfnoG3zaBgULVNKh_CehBm5WnjIA&ust=1457621097503615
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjv8-Pv67PLAhUCNxQKHTC9ADsQjRwIBw&url=http://www.labelsource.co.uk/labels/caution-symbol-label-/rwl101&psig=AFQjCNFfnoG3zaBgULVNKh_CehBm5WnjIA&ust=1457621097503615


MMCU: epUK p/n CN1127 – epM p/n 8217139626 
 

Page 17 of 64 
 

4.3.9 Fan Grouping 
 

The Fan array can be split into two groups if required for example if a 
system is split into two separate chambers where the performance of 
each group may be required to be different.  Depending on the 
Operating mode, different control methodologies for the groups are 
applied (See Section 5.0). 

 

If more than 5 fans are found, press “>” to go to the 
next set of 5 fans, and press “<” to return to the 
previous set. 

 

If only 1 group is required, press “Confirm” to go to 
the next page. 

 

If two groups are required, check the “Two Fan 
Groups” checkbox for the screen to update. 

The “Confirm” button will be disabled until at least 1 Fan is selected for Group 1. 

Any fan that is placed in Group 2 will be nudged (Gen3 if “Nudge Gen 3 fans” 
options is selected), or the LED set (for Gen3 V6.5 and above). 

 

Press “Confirm” to go to the next page. 
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5.0 Operating modes 
 

 

5.1 Overview 
 

 

 Note:  This page can also be reached by pressing “Mode Select” from the side bar. 

 Note:  When any mode is selected, the fans will stop running as they are now being configured. This 
does not apply to Monitor Mode. 

Monitor mode: 

• Monitors a set of pre-defined fan parameters and displays the information 
via a Wi-Fi connection to the bespoke configuration Webserver App, or 
via an Ethernet connection or the ‘RS485 BMS’ port. 

• Any fault condition is raised by an on-board LED and a volt-free relay (if 
configured).  

• An optional 0-10V / 4-20mA differential pressure sensor can provide a 
signal to the controller to display either differential pressure or used to 
calculate and display volume flow. (See table 6). 
 

Webserver control mode: 

• As per monitor mode plus setting a fan speed % from the Webserver App interface. 
• An optional 0-10V / 4-20mA differential pressure sensor can provide a signal to the controller to 

display either differential pressure or used to calculate and display volume flow. (See table 6). 
 

Proportional Control mode (open loop): 

• As per monitor mode plus setting a fan speed % from one of the controller inputs. (See table 2). 
• An optional 0-10V / 4-20mA differential pressure sensor can provide a signal to the controller to 

display either differential pressure or used to calculate and display volume flow. (See table 6). 
 

Multi source: 

• As per monitor mode plus setting a fan speed % from either an external ‘RS485 BMS’ connection or 
from the Webserver App or from the 0-10V inputs to the controller.  If multiple sources are connected 
at once, then whichever changes last will change the fan speed %. 

• An optional 0-10V / 4-20mA differential pressure sensor can provide a signal to the controller to 
display either differential pressure or used to calculate and display volume flow. (See table 6). 
 

Constant Volume / Constant Pressure mode (closed loop): 

• As per monitor mode plus setting a control setpoint(s) via the Webserver App interface. 
• At least one 0-10V / 4-20mA differential pressure sensor is required to provide feedback to the 

controller for Constant Volume or Constant Pressure. (See table 6). 
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Operation mode 
Fan 

group 
Monitor 
sensor 
enabled 

Group 2 mode Monitor 
sensor 
options 

Control 
input group 

1 

Control 
input group 

2 

Monitor 1 or 2 

No   

Fan input directly Controller 
0-10V 1 
0-10 V 2 
4-20mA 

Webserver control 1 or 2 

No 

Offset tracking 
or Independent 

 

Webserver Controller 
0-10V 1 
0-10 V 2 
4-20mA 

Fan Ain1, Ain2, 
IO1, IO2 

Proportional Control 

1 

No   

0-10V 1  Controller 0-10V 2 
4-20mA 

Fan Ain1, Ain2, 
IO1, IO2 

2 

No Offset Tracking  

0-10V 1 

 
Independent 0-10V 2 

Controller Offset Tracking 0-10V 2  
4-20mA 

Independent 4-20mA 0-10V 2 

Fan Offset Tracking Ain1, Ain2, 
IO1, IO2 

 
Independent 0-10V 2 

Constant Volume / 
Pressure 

1 
Controller 

 0-10V 1 

Manual 
Setpoints  

0-10 V 2 
4-20mA 

Fan Ain1, Ain2, 
IO1, IO2 

2 
Controller 

Independent 

0-10V 1 

Manual Setpoints 
0-10 V 2 
4-20mA 

Fan Ain1, Ain2, 
IO1, IO2 

Multi-source 

1 

No   
RS485 BMS 

or 
Webserver 
or 0-10V 1 

 Controller 0-10 V 2 
4-20mA 

Fan Ain1, Ain2, 
IO1, IO2 

2 

No Offset Tracking  
RS485 BMS 

or 
Webserver 
or 0-10V 1 

 
Independent 0-10V 2 

Controller Offset Tracking 0-10V 2  
4-20mA 

Independent 4-20mA 0-10V 2 

Fan Offset Tracking Ain1, Ain2, 
IO1, IO2 

 
Independent 0-10V 2 

Table 6 - Operation mode options 
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5.2 Monitor mode 
 

Monitor mode can be used to monitor the status of all Modbus fans attached, 
giving an overview (see table 7 & 8) of critical fan information, alarms, and 
warnings.   

Fan control is handed back to the local fan 0-10v input Ain1U or IO2 depending 
on the generation of fan.   

The enable monitor sensor option allows you to set up a pressure sensor 
connected to one of the controller inputs.  This can be used to display a system 
pressure or volume flow.   

Press “Back” to return to the previous page. 

Press “Configure” to go to Sensor configuration page:  

(See section 6.1) 

Press “Start” to start the selected operation mode. 

 

The Summary page will 
be displayed following 
activation of the 
operating mode.  You 
can switch between 
group summaries or drill 
into fan status 
information using the 
blue buttons at the top of 
the screen.   
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5.3 Webserver control mode 
 

Webserver control mode is a manual input fixed speed % entered from the 
Webserver App using your phone, tablet, laptop or HMI.  It can be used to speed 
control a group of fans and monitor the status of all fans attached, giving an 
overview (see table 7 & 8) of critical fan information, alarms and warnings.  This 
mode can be useful when commissioning a system to understand what 
performance is required before using another control mode. 

If two groups have been setup then a choice of Offset tracking or Independent 
will be available.  This will allow Group2 to follow Group1 in Offset tracking mode 
or have a completely separate control if used in Independent mode.  

The enable monitor sensor option allows you to set up a pressure sensor 
connected either to one of the controller inputs or to one of the fans in the 
network.  This can be used to display a system pressure or volume flow.  

Press “Back” to return to the previous page. 

Press “Configure” to go to Sensor configuration page: (See section 6.1) 

Press “Start” to start the selected operation mode. 

Press “Edit Speed” button to change the ‘Fan Control’ % in the Summary page for a value between 0 – 100%.  

Press “Edit Speed & Setpoint” button to change the ‘Fan Control’ % in the Summary page for a value between 
0 – 100% for Group 1 and ‘Offset’ % for Group 2 for a value between 0 – 100%. 

 

 

All fans within Group 1 will 
run at that corresponding 
speed following a “return” 
key on the keyboard. 

The Group 2 offset can be 
adjusted in the same way 
if applicable.  A negative 
value will mean Group 2 
will run slower than Group 
1 and a positive value will 
mean Group 2 will run 
faster than Group 1. 
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In independent mode, all 
fans within Group 1 and 
Group 2 will run at that 
corresponding speed 
following a “return” key on 
the keyboard. 

 

 

 

 

5.4 Proportional control mode 
 

Proportional control mode is an open loop control 
mode accepting an input from an external source to 
control the speed of a group of fans and monitor the 
status of all fans attached, giving an overview (see 
table 7 & 8) of critical fan information, alarms and 
warnings.  (See Appendix A.1) 

The enable monitor sensor option allows you to set 
up a pressure sensor connected either to one of the 
controller inputs or to one of the fans in the network.  This can be used to display 
a system pressure or volume flow.   

Available options for the Control input are: 0-10V 1 for Group 1 and 0-10V 2 if 
using Group 2 in Independent mode. (see table 6) 

If you enable the sensor monitor, the choice of input will depend on the control 
settings already chosen. 

Press “Back” to return to the previous page. 

Press “Configure” to go to Sensor configuration page: (See section 6.1) 

Press “Start” to start the selected operation mode. 
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2 groups in Offset mode 
with an enabled sensor 
for Group 1 only via the 
controller. 

 

 

 

 

 

 

 

2 groups in Independent 
mode without a sensor 
monitor enabled. 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 4 - Example 0-10v potentiometer input 
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5.5 Constant Volume / Pressure mode  
 

Constant Volume / Pressure mode is a closed loop control which 
requires at least one pressure sensor connected to the system.  (See Section 6.0) for how to select the 
correct sensor range and arrange one or more sensors depending on the required mode of operation. (See 
Appendix A.2) for how the control strategy works. (See Section 6.1) for how to configure a sensor. 

 

 

 

 

 

 

 

 

After setting up the sensor / sensors and pressing “Confirm” you can then set a 
target Setpoint or Setpoints.  A single setpoint is the default.  The units to be 
used are defined by the operation mode (Volume or Pressure) and whether you 
are using metric or imperial units. 

Dual setpoint option is available which is toggled using Switch input 2 as shown 
in Figure 6. To alter the orientation of the input (See Section 7.7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6 - Switch between two setpoints 

Figure 5 – Example pressure sensor connection to controller 

+V 
0-10V 
0V 
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If the setpoint needs to be updated, press the “Edit Setpoint” button 
in the Group Summary page, enter the new value, press “return” key 
on the keyboard or press “Done”. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.6 Multi source control mode 
 

Multi source control mode can be used to speed control a group of fans and 
monitor the status of all fans attached, giving an overview (see table 7 & 8) of 
critical fan information, alarms and warnings.   

The enable monitor sensor option allows you to set up a pressure sensor 
connected either to one of the controller inputs or to one of the fans in the 
network. This can be used to display a system pressure or volume flow.   

This option allows group control from either Webserver, Proportional control (0-
10V 1 / 0-10V 2) or from an external Modbus connection (BMS) (Fan Array 
Speed Register – see Appendix B.2, Table 11).   

Press “Back” to return to the previous page. 

Press “Configure” to go to Sensor configuration page: (See section 6.1) 

Press “Start” to start the selected operation mode. 

The last value to change will update the speed. 
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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MMCU 1 

MMCU 2 

MMCU n 

Figure 7 - Example BMS connection 
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2 groups in Offset 
Tracking mode without a 
sensor monitor enabled 

 

 

 

 

 

 

 

 

2 groups in Independent 
mode without a sensor 
monitor enabled 
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5.7 Group 2 offset / Independent 
 

The Group 2 offset is available for Webserver, Proportional and Multi source control modes.  It offers a + % 
tracking of the Group 1 speed settings either with less or more performance.  For example, in Webserver 
mode, if Group 1 is set to 50% speed and Group 2 offset is set to +50% then Group 2 will run at 75%.  
Alternatively, if the offset is set to -50%, Group 2 will run at 25%.  If any minimum or maximum caps have 
been applied from the advanced menu (see section 7.4), then these limits will apply to all fans.  A minimum 
offset of -99% can be applied which essentially will run Group 2 at minimum speed or off. 

 

To change the offset value, press “Edit Speed & Offset” or “Edit Offset” button.  Displayed button text 
depends on selected mode.  Enter the required offset value then press “Enter” to confirm.  The speed of 
Group 2 will be adjusted accordingly. 

If Independent mode is selected for 2 groups this will allow two separate inputs to be utilised on the 
controller when in Proportional mode, each acting independently for the two groups of fans.  In Webserver 
mode then two separate manual inputs apply and in Multi source the additional ability from the BMS to set 
two values is available. 

 

 

 

Figure 8 – Offset example for Group 2 
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5.8 Summary Page 
 

The Summary page exists for up to 2 groups.  The layout is the same for each operational mode but with 
more or less information provided.   

 

Heading Description 
System Fan Type Motor generation and Modbus protocol version for 

group of fans. 
Alarms Any active Alarm from the group of fans or controller 

(Red LED). 
Warnings Any active Warning from the group of fans or controller 

(Amber LED). 
Total Power Total Power consumption (Watts) for all fans in the 

connected group. 
Operational Mode Current operational mode. 
Control Input Source of the control input for open loop or setpoint for 

closed loop, for all fans in the connected group. (not 
Monitor mode). 

Sensor Monitor Source for connected sensor (fan or controller). 
Sensor Input Input connection for sensor. 
Sensor Mode Combining multiple sensors can be Average, Min, Max 

or Sum (Depends on Operation Mode). 
Setpoint Actual target value for Constant Volume / Pressure 

(Closed loop). 
Actual Reading Actual reading from connected sensor or sensors. 
Sensor Range Full scale sensor range. Air volume or Air pressure. 
Group Indicates which fans are in which group. 
Fan Control Control % 
Controller 
Warnings 

Controller detected warnings. This section is disabled 
when no controller warnings are detected. 

Table 7 - Group summary headings 
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5.9 Fan Status Page 
 

From the ‘Group Summary’ screen, press “Fan Status” to go to the Fan Status page. Fans of the same 
group are displayed on this page. To see the information of the fans from a different group, go back to the 
‘Group Summary’ screen, select the other group, and press “Fan Status” button. 

 

Heading Description 
Modbus 
Address 

Fan Modbus Address starting at 2 (Fan 1). 

Serial No. Individual Fan serial no. (also shown on label). 
Version Modbus protocol version for fan. 
Alarms Individual Alarm notification (Red LED). 
Warnings Individual Warning notification (Amber LED). 
Fan Group Which group the fan belongs to. 
Power Individual Actual Power (Watts). 
Speed Individual Actual Speed (rpm). 
Motor Temp Motor temperature (oC) if available. (Depends on 

Version). *1 
Elec Temp Electronics temperature (oC). 
Run Time Individual run time total (hours). 
Fan Control % control level being sent to individual fan. 
Sensor Direct or Indirect connected sensor at the fan.  

Measured value shown depending on Operational mode.  
Air volume (m3/h or cfm) or Air pressure (Pa or in.w.g). 
*2 

Fan 0-10V Input Input value (volts) at the fan input. 
Sensor Range Full scale sensor range. Air volume or Air pressure. 
Harmonic 
Velocity X 

Harmonic Vibration Velocity X (mm/s) *3 

Harmonic 
Velocity Y 

Harmonic Vibration Velocity Y (mm/s) *3 

Harmonic 
Velocity Z 

Harmonic Vibration Velocity Z (mm/s) *3 

RMS Velocity X RMS Vibration Velocity X (mm/s) *3 
RMS Velocity Y RMS Vibration Velocity Y (mm/s) *3 
RMS Velocity Z RMS Vibration Velocity Z (mm/s) *3 

Table 8 - Fan status headings 

 

 Note *1  -  The controller is compatible with all firmware versions of ebm-
papst enabled Modbus EC fans version 5.0 and later, however, on ‘Modbus 
LITE’ reduced functionality fans, some parameters are not available.  

 Note *2  - Volume and pressure measurements require one or more 
external differential pressure sensors per fan group with a 0-10V or 4-20mA 
output.  

 Note *3  - Vibration Velocity Information is supported by the fans that have 
vibration sensors enabled. 
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6.0 Pressure sensor connections 
 

For a constant volume, or a volume monitoring system the differential pressure sensor must measure the 
pressure difference between the fan inlet ring tapping’s and the fan air supply side. This is different for a 
constant pressure, or a pressure monitoring system where the inlet ring is not required, and the sensor must 
measure the pressure difference between the fan air supply and the fan exhaust. Figure 7 shows exactly 
where to connect the differential pressure sensor positive and negative tapping’s. 

 

 
Figure 9 - Pressure sensor connections. 

 

When using inlet rings, due to potential disturbances it is recommended to use a multi-tapped inlet ring which 
provides an averaged pressure value over all taps to improve the precision of the air volume measurement.  
If this system operates with a single sensor, the precision of the air volume measurement can be improved 
further by ensuring that all inlet ring tapping’s are equidistant from the sensor as shown in Figure 8. 

 

 

 

 

 

 

 

 

 

Figure 10 - Connecting to tapping rings for Volume measurement. 
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6.1 Sensor configuration 
 

Configuring a sensor for monitoring or using as control feedback in Constant 
Volume / Pressure mode requires at least one pressure sensor connected to 
the system. (See Section 6.0, 6.2, 6.3, 6.4) for how to select the correct 
sensor range and arrange one or more sensors depending on the required 
mode of operation. 

Initially the Sensor input is selected to be either from the fan or controller. 
(See Table 6) for Sensor input options depending on your operating mode. It 
may be beneficial to have more than one sensor connected locally to the fan 
inputs which can reduce cabling and increase redundancy in case a sensor 
fails. 

The pressure sensor range needs to be selected with a choice of a range from 
50Pa to 3500Pa based on the SN1120 / SN1121 range of devices from 
ebmpapst. If an alternative sensor with a different range is used, the pressure value 
can be manually entered. 

The choice of Volume or Pressure will require different information to be 
provided. 

For Pressure, the sensor reading “average, min or max” can be selected. 

For Volume, the k-factor of the impeller is required which can be found in the fan 
datasheet. The sensor reading will be fixed on “Average”. 

If the fan is chosen to be the sensor input, then there is a requirement to Map the sensors.  

For mapping sensors please see Section 6.4. 
 

6.2 Sensor wiring and airline connections 
 

We recommend using ebm-papst  SN1120 or SN1121 series differential pressure sensors as they have been 
specifically designed for fan arrays and can be powered from a fan’s 10V 10mA, or 24V supply. It simplifies 
the installation and can greatly reduce commissioning time, cost and complexity of the installation by 
eliminating the external power supply, sensor zero adjustment and specific mounting positions as they can 
be mounted at any given orientation without compromising their accuracy. 

 

 

 

 

 

 

∆Pa Ain1U / IO2 

Vout 

0v 

Figure 11 - Example connection of pressure sensor connected to a fan Vout supply. 

+V 

0V 

 

0-10V 
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 Note: Do not connect more than one sensor per fan.  

 Note: Please ensure that the selected fan 0-10V input terminal where the sensor output is connected to 
is the same as the configured fan sensor input on the controller. 

 

Airline connections (constant volume / volume monitoring): Care must be taken to keep the connections 
equidistant from the sensor. An example of “4 fans 2 sensors” system is shown below: 

 

 

 

 

 

 

 

Airline connections (constant pressure / pressure monitoring): Inlet rings are not required for constant 
pressure or pressure monitoring systems, and therefore one of the airlines can be placed anywhere in front 
of the fans and the other is placed anywhere behind the fans. An example of a “4 fan 2-sensor” constant 
pressure system or pressure monitoring system is shown below.  

 

 

 

 

 

 

Figure 14 - installation of multiple pressure sensors for Pressure measurement 

 Note: All sensors must have the same pressure range 

 

∆Pa Ain1U / IO2 

0v 

Power supply 

Figure 12 – Example connection of pressure sensor connected to a separate power supply. 

+V 

0V 

 

0-10V 

 

Figure 13 - Installation of multiple pressure sensors for Volume measurement 
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6.3 Choosing the pressure sensor range for constant 
volume 
 

For volume measurement the choice of sensor range is not related to the pressure drop across the fan but 
the pressure drop across the inlet ring.  To calculate the required pressure, use the following equation. 

∆𝑝𝑝 =  
𝑞𝑞𝑞𝑞2

𝑘𝑘2  

∆𝑝𝑝 = Differential pressure (Pa) 

qV = Required volume (m3/h) 

k = factor for each impeller size and inlet ring (shown in datasheet) 

 

Example 

Fan requirement is 5000m3/h @ 150Pa per fan. 

K factor for the impeller is 232. 

 

∆𝑝𝑝 =
50002

2322  

 

∆𝑝𝑝 = 464 𝑃𝑃𝑃𝑃 
Selection 

SN1120-A50  0..50Pa 

SN1120-A200  0..200Pa 

SN1120-A500  0..500Pa 

SN1121-A1000 0..1000Pa 

SN1121-A2000 0..2000Pa 

SN1121-A3500 0..3500Pa 

The target pressure should ideally be close to the middle of the sensor range to ensure the best control 
capability. 
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6.4 Sensor mapping 
 

Instead of using a single differential pressure sensor, it is possible to connect 
multiple differential pressure sensors to the system by using the 0-10V inputs of 
the fans. The operation with multiple differential pressure sensors can improve 
reading accuracy and introduce another fail-safe layer to the system operation 
as the controller automatically adjusts the settings in the event of a sensor failure.  

Sensor mapping page will be shown after “Continue” button is pressed in 
Sensor Settings page when “Fan” is selected as a sensor input. 
 
In order to find the sensors and which fan they are attached to, the fans will rotate and therefore a warning 
will be shown. 

 

 Important: Ensure the area around the fans is clear and personal access is prevented before 
acknowledging the “Map Sensors” as the controller will immediately run all fans at a potentially high speed. 

 Note 1: Multi-sensor operation is not an option during “Monitor” operating mode. In that case, the “Sensor 
Input” will be defaulted to “Controller” and the controller will look for a differential pressure signal at its own 
0-10V or 4-20mA input terminals instead. 

Note 2: It is possible to delete a previously stored map by selecting the “Erase Map” option.  

 

After the controller has finished the mapping, the screen will show which fans have a sensor attached 
electrically and which, if any, are sharing an air hose from a sensor.  The ‘Confirm’ button will then accept the 
found sensor map. 

 

 

 

 

 

 

 

 

 

 

 

∆Pa 

+V 

0-10V 

 - 
+ 

Air hose 

 

0V 

 
Air hose 

 

Figure 15 - Volume measurement set up with multiple fans connected to one sensor. 

Direct 
electrical 

Connection 

 

Shared air hose 
connection 

 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjv8-Pv67PLAhUCNxQKHTC9ADsQjRwIBw&url=http://www.labelsource.co.uk/labels/caution-symbol-label-/rwl101&psig=AFQjCNFfnoG3zaBgULVNKh_CehBm5WnjIA&ust=1457621097503615
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjv8-Pv67PLAhUCNxQKHTC9ADsQjRwIBw&url=http://www.labelsource.co.uk/labels/caution-symbol-label-/rwl101&psig=AFQjCNFfnoG3zaBgULVNKh_CehBm5WnjIA&ust=1457621097503615
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjv8-Pv67PLAhUCNxQKHTC9ADsQjRwIBw&url=http://www.labelsource.co.uk/labels/caution-symbol-label-/rwl101&psig=AFQjCNFfnoG3zaBgULVNKh_CehBm5WnjIA&ust=1457621097503615


MMCU: epUK p/n CN1127 – epM p/n 8217139626 
 

Page 36 of 64 
 

 
 

 

7.0 Advanced settings 
 

 

Note: When entering this page, the fans will stop running. This does not apply to Monitor Mode. 

 

7.1 Communication Settings for Fans 
 

Displays current settings stored in the controller. Update and press “Set” to 
confirm and save changes. (see Table 4) 

 

 

7.2 Communication Settings for BMS 
 

Displays the current settings stored in the controller.   The recommended 
controller response time to Modbus master requests is 1 second.   

Set the BMS password for extra security. The entered value will be stored in the 
controller’s non-volatile memory. The BMS Password Register value (refer to 
Appendix B.2, Table 11) must match to the BMS password value configured via 
the webserver before you can change any register value via the BMS. If this 
feature is not required, leave as 0. 

 

Modbus RTU: Update and press “Set” to confirm and save changes. (see Table 
5) 

Modbus TCP: Update and press “Set” to confirm and save changes. 

If selected, using webserver via the ethernet connection cannot be used. 

To disable Modbus TCP, connect to the MMCU via Wi-Fi, select and set Modbus 
RTU or clear BMS configuration Register (refer to Appendix B.2, Table 11). 

 

 

 

 

 Note: Enabling / disabling Modbus TCP requires MMCU restart. 
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7.3 System Reset & Reboot 
 

“Reboot Controller” option reboots the controller. 

“Reset Controller and Fans” option resets the controller and fans to factory 
settings. The controller will restart and return to the beginning of “Powering up for 
the first time”. Fan array will have to be auto addressed. 

“Reset Controller” option resets the controller to factory default settings. The 
controller will restart and return to the beginning of “Powering up for the first time”. 

“Reset Fans” option resets the fans to factory settings.  

 

Selecting any option brings up a warning dialog box, requiring confirmation 
before proceeding. 

 

 

7.4 Fan Speed Cap (0-100%) 
 

The fan speed cap is used to restrict the minimum or maximum speed the fans can run at.  The Minimum 
cap can be used to stop the fans from switching off (not available in Constant Volume / Pressure modes).  
The maximum cap can be used in all modes, for example if there are noise restrictions in the application. 

Enter 0-50% value for minimum speed cap, and 
min-100% value for maximum speed cap. Press 
“Set” to confirm. 

Check “Release Cap on Fan Failure” to enable cap 
release when one fan fails. 

Check “Run at lower limit” to make the fans always 
run at minimum cap speed. 

Check “Switch off” to make the fans switch off below cap speed. 

“Run at lower limit” and “Switch off” checkboxes are mutually exclusive. 

(See Appendix A.1) 
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7.5 Controller Input Cap (0-100%) 
 

The controller input cap can restrict the range of the input if connected to a sensor for example only in 
Proportional (open loop) control mode.  A hysteresis is used to ensure the system doesn’t oscillate on/off at 
a threshold point. 

 

Enter 0-50% value for minimum input cap, and min-
100% value for maximum input cap. Press “Set” to 
confirm. 

If hysteresis is required, make sure that both input 
and speed min are not 0: 

 

Hysteresis value must be at least 1, otherwise the “set” button is disabled: 

(See Appendix A.1) 

 

 

 

7.6 External Switch Input 1 Enable / Disable Fans 
 

Switch Input 1, which is used to enable/disable fans. 

By default, when the input is open/high, fans are enabled, when the input is 
close/low, the fans are disabled. 

Current state displays the current input state. 

Click on the dropdown box to update the input polarity: 

 

 

 

 

 

 

 

 

Figure 16 - Enable / Disable switch 
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7.7 External Switch Input 2 Setpoint 1 / Setpoint 2 
 

Switch Input 2 is used to toggle between setpoints when in Constant Pressure or Volume mode. 

By default, when the input is open/high, setpoint 1 is active, when the input is close/low, setpoint 2 is active. 

Current state displays the current input state. 

Click on the dropdown box to update the input polarity: 

 

 

 

 

 

 

 

 

 

7.8 PID values 
 

The default settings are designed to give a reasonable response from a wide 
range of impeller types, however in some applications it may be required to have 
a slower or faster response to changes of input. 

Default values are P = 100, I = 100, D = 100 

Update the values and press set: 

Press “reset to default” to reset to original settings. 

 

 

 

 

 

 

 

Figure 17 - Setpoint toggle switch 
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7.9 0-10V Output Follower 
 

This output can be used to track one of the groups of fans and control an external 
device such as a damper. 

By default, Group 1 is selected to follow.  If there is no Group 2 the selection is 
disabled. 

If both groups are present, then the user can check the required group to follow. 
The checkboxes are mutually exclusive.  

For example, if Group 2 is selected and its fans are running at 46%, 4.6V can be 
measured at this output if the range is set to 100%. 

The output follower range can be adjusted so if set to 50% then the output 
follower will reach 5V for a 100% fan speed instead of 10V.  The output follower 
response is a linear response to fan speed. 

 

7.10 System Units 
 

Options are metric: Pa and m3/h or Imperial: in.w.g and cfm. 

 

 Note: Changing units will reset setpoint, so they will need to be entered again. 

 

7.11 Relay Configuration 
 

Default condition is Disabled.  Selecting any of the options will configure the 
relay to trigger when the corresponding event has been detected.  

The 2 mutually exclusive checkboxes configure the PCB relay. 
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