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7. Connection of Modbus RTU

A Modbus RTU interface is available at terminal X8. All relevant data (e.g. actual values, fault messages, operating states) can be 
received and control commands (e.g. on/off, day/night) can be sent via this interface. A maximum of 64 bus subscribers can be 
connected to each other; no more than 30 subscribers are recommended. For further information on the use of the Modbus 
interface, please refer to the documents „Technical Data Sheet Network Connection“ and „Technical Data Sheet Modbus Con-
nection iCM500“.

Figure 20: Connection of Modbus RTU

Figure 21: Jumpers for Modbus RTU
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8. Connection of service

The connection for parameterizing the iCM500 laboratory fume cupboard controller using the PC2500 software and a laptop is 
established via the service socket. This requires the USF100 programming adapter, which is included with the PC2500 software. 
All values can be read out and parameterized quickly and clearly. A connection to the service socket is only possible after unins-
talling the device, see section 1.1 Electrical connection.

Figure 22: Connection of service

WARNING!
Modbus communication problems
Communication via Modbus can be adversely affected by 
erroneous termination or missing bias voltage. Errors are not 
necessarily noticed immediately, problems may occur later.
If GND and shield are not connected in the Modbus cabling, it 
can cause communication problems later on.

WARNING!
Risk of damage to the iCM500 laboratory fume cupboard 
controller!
When establishing a connection with to the service socket, 
always make sure that the connector is plugged straight into 	
the service socket in the correct direction. Not doing so may 
cause damage to the iCM500 laboratory fume cupboard 
controller.
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9. Functional display and operating panel

Figure 23: Functional display

The functional display has three sections:

•	 The large coloured circle in the centre shows the current actual value in m/s (or ft/min) or in m³/h, depending on the selected 
control type.

•	 	The bottom text line shows the names of the four function buttons.
•	 	Up to three symbols can be displayed on the left edge. In the standard version, the upper symbol is used to indicate the 

current operating mode (Day, Night or Override), the centre symbol for laboratory fume cupboard light on/off and the lower 
symbol for the current front sash status.

Depending on the control type, the display shows the air face velocity in m/s (alternatively in ft/min) or the volume flow in m³/h 
(alternatively l/s).

9.1 Functional display showing the face velocity

The functional display with an integrated operating panel has a graphic colour display. The face velocity is displayed as a numeri-
cal value and, additionally, in a dotted level indicator. The status is indicated on the display via graphic symbols (icons). 
The green circle indicates the normal state, i.e. the laboratory fume cupboard is operated with sufficient face velocity and is 
therefore in a safe operating state.

Figure 24: Functional display for Day operating mode in m/s
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The red coloured display indicates a fault, i.e. the laboratory fume cupboard is operated with an insufficient face velocity and, 
therefore, cannot ensure that no substance will escape from it. The acoustic alarm can be acknowledged with the Ack button. 
The optical alarm signal cannot be acknowledged and is reset only when a sufficient face velocity is available. In alarm mode, the 
operating mode can be read from the status display at the top left (standard configuration). 

Figure 25: Functional display for Alarm in m/s			   Figure 26: Alarm warning message function indicator

The display alternates between the face velocity display and the warning symbol (triangle with exclamation mark).

The orange circle indicates the Night operating mode after this function has been activated via the control system or the func-
tion button. 

Figure 27: Functional display for Night operating mode in m/s	 Figure 28: Alarm warning message function indicator

The display alternates between the face velocity display and the warning symbol (crossed-out chemical containers, i.e. work can 
take place in the laboratory fume cupboard).
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The blue circle indicates the Override operating mode after this function has been activated via the control system or the func-
tion button. 

Figure 29:						      Figure 30:						    
Functional display for Override operating mode in m/s		  Fan override operating mode function indicator

The display alternates between the face velocity display and the symbol for override operation (rotating fan).
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9.2 Functional display showing the volume flow 

The exhaust air volume flow is displayed as a numerical value and, additionally, in a dotted level indicator. The status is indicated 
on the display via graphic symbols (icons). 
The green circle indicates the normal state, i.e. the laboratory fume cupboard is operated with sufficient volume flow and is 
therefore in a safe operating state.

Figure 31: Functional display for Day operating mode in m³/h

The Close Front Sash symbol has a light background when the front sash is positioned below the working height (50 cm). If the 
position of the front sash is above the working height, the background of the symbol flashes yellow. If the buzzer is also active, 
the background of the symbol flashes red.

Figure 32:						      Figure 33:						    
Close front sash function indicator (yellow)			   Close front sash function indicator (red)
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The red display indicates a fault, i.e. the laboratory fume cupboard is operated with an insufficient exhaust air volume flow and, 
therefore, cannot ensure that no substance will escape from it. The acoustic alarm can be acknowledged with the Ack button. 
The optical alarm signal cannot be acknowledged and is reset only when a sufficient exhaust air volume flow is available. In alarm 
mode, the operating mode can be read from the status display at the top left (standard configuration). 

Figure 34:						      Figure 35:						    
Functional display for Alarm in m³/h				    Alarm warning message function indicator

The orange circle indicates the Night operating mode after this function has been activated via the control system or the func-
tion button. 

Figure 36:						      Figure 37:						    
Night operating mode function indicator m³/h			   Night operating mode function indicator warning message

The display alternates between the exhaust air volume flow indication and the warning symbol (crossed-out chemical containers, 
i.e. work can take place in the laboratory fume cupboard).
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The blue circle indicates the Override operating mode after this function has been activated via the control system or the func-
tion button. 

Figure 38:						      Figure 39:						    
Override operating mode function indicator m³/h		  Override operating mode function indicator m³/h fan

The display alternates between the exhaust air volume flow indication and the symbol for Override operating mode (rotating 
fan). 
The Off operating mode predominantly differs from the other modes in the way it is displayed to the user. The screen is dark, no 
status information is displayed.

Figure 40: Functional display for Off operating mode
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9.3 Operating panel

9.3.1 Freely configurable function buttons (1 - 4)

				         Figure 41: Freely configurable function buttons

The four buttons below the graphic display can be freely assigned to various preconfigured functions:

Function Description

No function Button is deactivated and has no function

Menu Opens the configuration menu

Day Local Day operating mode request

Night Local Night operating mode request

Override Local Override operating mode request

Day/Night Switchover local Night/Day operating mode request

Day/Override Switchover local Day/Override operating mode request

Close front sash Request to SC500 via relay contact

Open front sash Request to SC500 via relay contact

Table 10: Functions of the function buttons
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9.3.2 Ack button

The acoustic alarm can be acknowledged with the Ack button. The optical alarm signal cannot be acknowledged and is reset only 
when a sufficient face velocity or a sufficient exhaust air volume flow is available. 

Figure 42: Ack button

9.3.3 Light button

The laboratory fume cupboardcupboard light can be switched on or off with the Light button if it is connected to terminal X5. 
Alternatively, if the Menu function is not assigned to any function button, the configuration menu can be called by pressing the 
Light button for at least five seconds.

Figure 43: Light button

9.3.4 On/Off button

The iCM500 laboratory fume cupboardcupboard controller can be switched on or off with the On/Off button. This function is 
described in chapter 10. 

Figure 44: On/Off button
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9.3.5 Status indications

The following functions can be assigned to the status indication on the left side of the display:

Funktion Symbol Bedeutung

Operating mode

Day

Night

Override

- Off

Operating mode day

Not active

Active

Operating mode night

Not active

Active

Operating mode override

Not active

Active

Status delayed alarm

Not active

Active

Status non-delayed alarm

Not active

Active

Status fume cupboard light

Fume cupboard light off

Fume cupboard light on

Status person in front of fume cupboard

Not detected

Detected

Status digital input 1

Digital input 1 not activated

Digital input 1 activated
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Funktion Symbol Bedeutung

Status digital input 2

Digital input 2 not activated

Digital input 2 activated

Status digital output 1

Digital output 1 not activated

Digital output 1 activated

Status digital output 2

Digital output 2 not activated

Digital output 2 activated

Status Modbus

Communication available

Communication unavailable

Status control damper actuator

(The additional percentage value shown indica-
tes the current position of the control damper 
actuator.)

Control damper actuator not connected / blocked

Control damper actuator not moving / opens / closes / 
completely closed / at minimum position

Control damper actuator completely open / at maximum position

Status front sash

(The additional percentage value shown indicates 
the current position of the front sash)

Front sash status unknown, 
Front sash sensor not connected / defective (cable break)

Front sash closed

Front sash below working level / at eye level

Front sash above working level, blinking status off

Front sash above working level, blinking status on

Front sash position

Front sash status unknown, 
Front sash sensor not connected / defective (cable break)

Front sash closed

Front sash below working level / at eye level

Front sash above working level, blinking status off

Front sash above working level, blinking status on



Page 47 of 98

Funktion Symbol Bedeutung

Status front sash working level

Front sash status unknown,
Front sash sensor not connected / defective (cable break)

Front sash below or at working level

Front sash above working level, blinking status off

Front sash above working level, blinking status on

Status front sash closed

Front sash status unknown,
Front sash sensor not connected / defective

Front sash not closed

Front sash closed

Status cross-slide

Cross-slide closed

Cross-slide opened

Front and cross-slide opened

Status service

Service not required

Service required soon

Service required

Table 11: Status indication in the display
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10. Switching between operating modes

There are four operating modes:

•	 	Day
•	 	Night
•	 	Override
•	 	Off

The iCM500 can only be in one operating mode at a time. If multiple modes are requested simultaneously, the mode with the 
highest priority is activated.
The Day operating mode generally has the lowest priority. If no other mode is requested, the Day operating mode is activated. 
The Off operating mode generally has the highest priority. 
The priority of the Night and Override operating modes can be configured via parameters and can therefore be interchanged. 
Override has priority over Night when the system is delivered.
The current state and other (possibly suppressed) requests can be displayed in the Operating mode menu under the Overview 
menu item. In addition, a colour scheme is assigned to each operating mode. This increases recognition and simplifies the rea-
ding of operating states. The alarm colour is always red. An alarm is not an operating mode. An alarm can occur in any operating 
mode except Off.

Figure 45: Operating modes

Example: The user has locally requested Night operation. Since the digital input activates the Override operating mode with 
higher priority, the iCM500 laboratory fume cupboardcupboard controller is in the Override operating mode.

Operating mode Priority Colour Activation

Off 1 (highest) Grey Touch of a button, digital input, Modbus

Override 2 or 3 Blue Touch of a button, digital input, Modbus

Night 3 or 2 Orange Touch of a button, digital input, Modbus

Day 4 (lowest) Green Default, presence detector

Table 12: Priorities of operating modes
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Switching operating modes via Modbus
There are three ways of changing the operating mode of the iCM500 laboratory fume cupboardcupboard controller via Modbus: 

•	 	Prioritised setting of a state											         
Three binary Modbus data points are available for the three operating modes Off, Override and Night. As long as one of 
these inputs is activated by the control system, the operating mode is activated. Local deactivation of this operating mode is 
no longer possible in this case.

•	 Switching the local state												         
The current local request state of the operating modes Off, Override and Night can be read and changed via Modbus. This 
allows switching with the same priority as in switching via buttons.

•	 	Forced state specification											         
There is a Modbus data point for forced operation mode specification. If this data point is used, all internal priorities and local 
requests are ignored; only the specifications of the control system apply.

For details on data points and addresses please refer to the document „Technical Data Sheet Modbus Connection iCM500“.

Figure 46: Modbus operating modes

The Override operating mode was activated locally. However, since the Modbus object Forced Operating Mode was set to Day, 
the iCM500 laboratory fume cupboard controller is set to the lower-priority Day operating mode.
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11. Commissioning and setting the iCM500 parameters

The iCM500 laboratory fume cupboard controller is supplied in a factory default configuration.
Commissioning is to be carried out in accordance with the project-specific specifications and the available project-specific wiring 
documentation.

The parameters can be checked and adjusted either with a PC or laptop and the SCHNEIDER PC2500 commissioning software, or 
directly via the system menu integrated in the iCM500 laboratory fume cupboard controller .
The PC or laptop is connected directly to the iCM500 laboratory fume cupboard controller via the Service socket using the 
USF100 programming adapter supplied with the PC2500 software.

Figure 47: Connection of service

In the system menu, the entire parameterization of the iCM500 laboratory fume cupboard controller can be carried out via the 
integrated user interface. This quick access to the system menu enables parameterisation on site, even if no laptop with PC2500 
software is available. 
In the following, the parameter setting via the internal system menu is described. If you use a PC or laptop with the PC2500 soft-
ware for parameter setting, you can also work according to these setting instructions. The main menu items, submenu items and 
setting ranges are essentially the same.

If a control type is selected through the use of a sash position sensorsash position sensor, a teach-in for this sash position sensor-
sash position sensor must be carried out once the parameterisation is complete (see chapter 11.5.7.2).

To complete commissioning, a functional test of the iCM500 laboratory fume cupboard controller must be performed in accor-
dance with the project specifications for the selected control type.
The set volume flow setpoint values or air face velocities are to be compared with the actual values achieved. This applies to all 
operating states and both for the front sash positions ‚completely closed‘, ‚working height‘ and ‚fully open‘ as well as for existing 
cross-slidees in the open and closed state (optional). The triggering of the alarm state and its signalling must also be tested.
When connecting to a control system, the signals used or the Modbus data points (depending on the type of connection) must 
be checked in both directions.
The commissioning data and parameters must then be documented.

To access the system menu, the iCM500 laboratory fume cupboard controller must be connected to the power supply and swit-
ched on.
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11.1 Switching on the iCM500 laboratory fume cupboard controller 

After the iCM500 power supply has been connected, the following start screen appears on the graphic display following the 
internal self-test:

Figure 48: Start screen

The automatic switchover to the operating mode with the actual value display, the face velocity in m/s or ft/min or the exhaust 
air volume flow in m³/h as well as the current status displays takes place after approx. three seconds. 

11.2 Menu control iCM500

The system menu for parameterising the iCM500 laboratory fume cupboard controller can be called either via the Menu func-
tion assigned to a function button or, if this function is not assigned to any function button, it can be called by pressing the Light 
button for at least five seconds.
When opening the system menu, the main menu view will be opened.

Figure 49:  Main menu
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•	 	Menu items that lead to a submenu are marked with a > on the right-hand side.
•	 	Use the Enter button to select the highlighted menu item and to navigate to the associated submenu, the associated para-

meters or the associated actual value indication.
•	 	Use the Back button to go back one level in the system menu. Press this button to exit the system menu from the main page. 
•	 	Use the ꓦ button to move down one line in the system menu.
•	 	Use the ꓥ button to move down one line in the system menu.

There is a scroll bar on the right side of the display. This indicates where you are in the system menu.
 

11.3 Messages

If the iCM500 detects an unusual or fault state, it notifies the user with a message. There are three types of messages:

Message type Meaning

Information User information without relevance for safety.

Warning Potential misconfiguration, check recommended.

Error Faulty function / hardware defect, check required.

Table 13: Message types

Message type Message Meaning

Information System is unlocked
Values can be changed by the user. Resets automatically 
after 60 seconds.

Warning
Pressure sensor at lower limit The differential pressure sensor is operated outside its per-

missible value range. The values are not necessarily wrong, 
but no reliable statement can be made on their accuracy.

Pressure sensor at upper limit

Error Pressure sensor does not respond
A differential pressure sensor is required for the currently 
selected control type. However, it is either defective or this 
iCM500 has no integrated differential pressure sensor at all.

Error Airflow sensor is not connected
An airflow sensor is required for the currently selected 
control type. However, it is currently not connected or it is 
defective.

Error Sash position sensor not available
A sash position sensor is required for the currently selected 
control type. However, it is currently not connected or it is 
defective.

Error Faulty sash position sensor
The sash position sensor returns unexpected values. The 
cable may have broken or come out of a guide.

Error
Control damper actuator not 
connected

The control damper actuator not connected or defective

Warning
Control damper actuator seem to be 
blocked

The control damper actuator is connected, but it is not 
moving

Error DIN ‚Cross-slide closed‘ missing
One of the digital inputs must be configured as a cross-slide 
for the currently selected control type.

Error Front sash configuration invalid
The front sash calibration has not yet been carried out 
successfully.

Error Aperture factor invalid The currently shield factor is outside the valid value range.

Error Flash Chip is broken or missing
The flash chip is defective. The device must be replaced or 
sent to the manufacturer for repair.
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Message type Message Meaning

Warning
Potential changes to config-values 
are not yet stored persistent

Configuration changes have been made that still need to 
be saved. If the device gets disconnected from the power 
supply or restarted, these changes in values may be lost!

Warning Service is required soon (< X days)
The service time will expire in X days. Until then, the iCM500 
can still be used.

Error Service is required

The service timer has expired. Safe operation can no longer 
be guaranteed, so maintenance and functional checks 
should be carried out immediately. 
See section 13. Maintenance.

Error
Aout must be configured as fre-
quency converter to control fan.

Variable-frequency drive control is activated, but the analog 
output is already used for another function. Please reconfi-
gure the analog input accordingly.

Table 14: Messages

If at least one message is present, a small symbol is displayed in the upper right corner of the main screen.
  

Figure 50: Main screen with the „Information“ symbol		  Figure 51: Main screen with „Warning“ symbol

Figure 52: Main screen with the „Alarm“ symbol
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A Messages item also appears in the menu. Open this submenu to display a complete list of all currently pending messages.

Figure 53: Main menu with one active notification		  Figure 54: Notification menu with one active notification

11.4 Changing parameters

Parameters have different kinds of data : 

•	 	numeric parameters (e.g. air face velocities)
•	 	Parameters with a true/false type selection (or active/inactive)
•	 	Parameters with multiple text-based options (e.g. function assignment to one of the four function buttons)

11.4.1 Entering the password

Each device has a configurable user password. This purely numerical code can be changed in the PC software in the range 0000 
- 9999. The code only protects against parameter changes via the graphic user interface – the service interface and Modbus are 
not affected by this. 

WARNING!
Danger due to access to device parameterization by un-	
qualified persons!
The default password is 0000 and should be changed during 
commissioning. Otherwise, there is a risk that unqualified 	
persons may make changes to the device parameters, thus 	
possibly disabling the iCM500 laboratory fume cupboard 
controller.
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If the wrong password is entered three times, password entry will be blocked for 10 seconds. During this time, the device re-
mains fully functional and the dialogue can be closed at any time by pressing the Cancel button. The remaining lock-out time is 
displayed as a countdown.
 

Figure 55:						      Figure 56:						    
Waiting animation after unsuccessful login attempt 		  Login screen after lock-out time is over

If the password is not known, it can be reset at any time using the PC software. If the software is not available either, a devi-
ce-specific master password can be requested from the SCHNEIDER service hotline. 
A successful login with a correct password remains valid for up to 60 seconds without any value change, i.e. you only have to 
enter the password once even if you want to change several parameters.
An unlocked system can always be recognized by the notification „System is unlocked“. In addition, the currently selected menu 
item is highlighted in green instead of gray.

Figure 57: Menu locked (selection grayed out)			   Figure 58: Menu unlocked (selection highlighted in green)
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11.4.2 Changing numeric parameters

Pressing the buttons ꓥ and ꓦ simultaneously will reset the parameter to its default value (factory setting). This must then be 
applied with the Save button.
In addition to numeric input, some parameters also offer the option of completely deactivating the value. This is e.g. the case 
with times; these can also be set to ∞ if sensible. To do this, the < button must be used to navigate to the left of the first digit. 
The input value will then be replaced by ∞ after pressing ꓥ or ꓦ. You can change back to the number mode by pressing the ꓥ or ꓦ 
button again.

Figure 59:						      Figure 60:						    
Changing numerical parameters step 1			   Changing numerical parameters step 2

Figure 61:						      Figure 62:						    
Changing numerical parameters step 3			   Changing numerical parameters step 4
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11.4.3 Changing non-numeric parameters of true/false type

In case of a parameter with a non-numeric value of type true or false, the parameter name is also left-aligned and the selected 
value is right-aligned in the form o (false or inactive) or • (true or active). 
    

Figure 63:						      Figure 64:						    
Change parameters from type true/false step 1			  Change parameters from type true/false step 2

Here, the non-numeric value can be changed directly with the Modify button.
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11.4.4 Changing non-numeric parameters with text-based options

In non-numeric parameters with with text-based options, the parameter is also left-aligned and the selected non-numeric value 
is right-aligned. The example given here uses the control type F.
 

Figure 65:						      Figure 66:						    
Ändern von nicht numerischen Parametern Schritt 1		  Ändern von nicht numerischen Parametern Schritt 2

Figure 67:						      Figure 68:						    
Ändern von nicht numerischen Parametern Schritt 3		  Ändern von nicht numerischen Parametern Schritt 4

Press the Edit button to navigate to the input field for changing the parameter value. In this input field, the parameter to be 
changed is displayed in plain text in the top line. The current setting is highlighted similarly to a rolodex.
The ꓥ and ꓦ buttons can be used to switch to the next setting option. The value is applied with the Save button and can be 
discarded with the Cancel button. After the change has been applied, the new value is again displayed on the right side of the 
system menu line.
Pressing the buttons ꓥ and ꓦ simultaneously will reset the parameter to its default value (factory setting). This must then be 
confirmed with the Save button.
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11.4.5 Changing the Analog-OutputAnalog-Output Analog-Output  ConfigurationAnalog-Output  Configuration

The linear interpolation of the value to be output at the Analog-OutputAnalog-Output can be adjusted in the Inputs / Outputs 
menu item and the sub-item AOUT Configuration. The minimum and maximum of the input value as well as the voltage to be 
output can be adjusted. If the AOUT function ‚Modbus‘ is selected, adjusting is not possible. In this case, the entire value range 
from 0 V to 10 V is available. If the dynamic Analog-OutputAnalog-Output is deactivated, a constant voltage can be set.
             

Figure 69:						      Figure 70:						    
Configuration of the analog output proportional		  Configuration of the analog output proportional		
to the face velocity						     to the pressure measurement

             

Figure 71:						      Figure 72:						    
Configuration of the analog output via Modbus			  Configuration of the analog output with constant value
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11.5 Menu structure

The iCM500‘s menu can be activated either from the main screen using the Menu function button or by pressing and holding the 
Light button in any operating mode. The latter is also possible in the switched-off state.
The hierarchical structure of the iCM500 system menu generally starts in the main menu. From there, all configuration values 
can be displayed and adjusted via submenus. Some actual values occur multiple times in the menu, which provides quick con-
text-related feedback as to whether the configuration is correct. 

11.5.1 Main menu

Menu item Meaning

Messages Visible only if messages are present

Actual values Displays the current control type and all relevant actual values.

Operating mode Status and configuration of the operating modes

Control Configuration of all control parameters, measuring processes and alarms

Setpoint values Input of setpoints (according to control type)

Front sash Calibration, configuration and state of the front sash / sash position sensor

Inputs / outputs Configuration of digital and analogue inputs/outputs

User interface Configuration of the main view (function buttons, status indications)

Display Language setting and display brightness

Modbus Modbus interface configuration and diagnostic functions

Service Service information, password, factory settings

Table 15: Main menu
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11.5.2 Menu overview

•	 Notifications
•	 	Present Values

○○ Control Type
○○ Face Velocity
○○ Volume Flow
○○ Pressure
○○ Damper Position
○○ Fan Speed
○○ Sash Position
○○ Sash State
○○ Live Plot

•	 Operating Mode
○○ Operating Mode
○○ Overview
○○ Day Configuration

▪▪ Actuator Mode Day
▪▪ Light Change Day

○○ Night Configuration
▪▪ Actuator Mode Night 
▪▪ Light Change Night
▪▪ Night Duration

○○ Override Configuration
▪▪ Actuator Mode Override
▪▪ Light Change Override
▪▪ Override Duration
▪▪ Override Priority

○○ Off Configuration
▪▪ Actuator Mode Off
▪▪ Light Change Off

•	 Control
○○ Control Type
○○ Airflow / Face Velocity

▪▪ Airflow Sensor
▪▪ Adjustment Factor
▪▪ Face Velocity

○○ Volume Flow
▪▪ Shield Factor B (at sea level)
▪▪ Shield Factor C (absolute)
▪▪ Air Density ρ
▪▪ Pressure
▪▪ Volume Flow 

○○ Actuator
▪▪ Actuator Type
▪▪ Slope Time Upwards
▪▪ Slope Time Downwards
▪▪ Actuator Limit High
▪▪ Actuator Limit Low
▪▪ Motor State
▪▪ Damper Position
▪▪ Fan Speed

○○ Alarming
▪▪ Alarm State
▪▪ Alarm Delay
▪▪ Switch-On Alarm Delay
▪▪ Buzzer Duration

○○ Coefficients
▪▪ Airflow Control Factor
▪▪ Airflow Bias
▪▪ Volume Flow Control Factor
▪▪ Volume Flow Bias

•	 Setpoints
○○ Airflow / Face Velocity

▪▪ Airflow Unit
▪▪ Face Velocity Day
▪▪ Face Velocity Night
▪▪ Face Velocity Override
▪▪ Face Velocity Off
▪▪ Face Velocity Alarm Quota

○○ Volume Flow
▪▪ Volume Flow Unit
▪▪ Volume Flow Minimum
▪▪ Volume Flow Working Height
▪▪ Volume Flow Maximum
▪▪ Volume Flow Night
▪▪ Volume Flow Override
▪▪ Volume Flow Off
▪▪ Volume Flow Alarm Quota

○○ Pressure
▪▪ Pressure Unit
▪▪ Pressure Day
▪▪ Pressure Night
▪▪ Pressure Override
▪▪ Pressure Off
▪▪ Pressure Alarm Quota

•	 Sash
○○ Sash Calibration
○○ Sash State
○○ Sash Position
○○ Current Height
○○ Sash Buzzer Delay Time
○○ Tolerance
○○ Width
○○ Closed Height
○○ Working Height
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•	 Input / Output
○○ I/O Overview
○○ Analog Out Configuration
○○ Function DIN 1
○○ Function DIN 2
○○ Polarity DIN 1
○○ Polarity DIN 2
○○ Function Relay 1
○○ Function Relay 2
○○ Polarity Relay 1
○○ Polarity Relay 2 
○○ Occup. Sensor Delay

•	 User Interface
○○ Button On/Off
○○ Function Button 1
○○ Function Button 2
○○ Function Button 3
○○ Function Button 4
○○ Status Icon 1
○○ Status Icon 2
○○ Status Icon 3

•	 Display
○○ Language
○○ Display Unit
○○ Brightness Day Mode
○○ Brightness Night Mode
○○ Dim Timer
○○ Home Screen Animation

•	 Modbus
○○ Active
○○ Device ID
○○ Baudrate
○○ Parity
○○ Broadcast
○○ Device Configuration via Modbus
○○ Diagnostics

▪▪ Total
▪▪ Received
▪▪ Sent
▪▪ RX Unicast
▪▪ RX Broadcast
▪▪ RX Other Slave
▪▪ Bus Error
▪▪ Frame Error
▪▪ Invalid CRC
▪▪ Exception
▪▪ Reset all Counters

•	 Service
○○ Firmware Version
○○ Serial Number
○○ Password
○○ Runtime

▪▪ Current Runtime
▪▪ Total Runtime
▪▪ Time in Day Mode
▪▪ Time in Night Mode
▪▪ Time in Override Mode
▪▪ Time in Off Mode
▪▪ Time since last Change
▪▪ Runtime Motor
▪▪ Time until Service

○○ Service Interval
○○ Service Reminder
○○ Factory Reset
○○ Configuration Slots
○○ Configuration Transfer
○○ Reset Service Timer
○○ Demo Mode
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11.5.3 Actual values

 

Figure 73: Actual values menu view

11.5.3.1 Control type

Indication of the current control type Explanation of acronyms see Table 21: Control types

11.5.3.2 Face velocity

The current face velocity, measured with the connected airflow sensor.

11.5.3.3 Volume flow

The current volume flow, determined from the current differential pressure. 

11.5.3.4 Pressure

The current differential pressure, measured with the integrated differential pressure sensor.

11.5.3.5 Control damper position

The current control damper position.

11.5.3.6 Front sash position

The current front sash position, measured with the connected sash position sensorsash position sensor.

11.5.3.7 Front sash state

The current front sash state. 

Front sash state Meaning

Unknown Sash position sensor not calibrated / faulty configuration

Missing Sash position sensor not connected

Broken (?) Sash position sensor outside the calibrated range, possible cable break

Closed Front sash completely closed

Below working level Front sash not closed but below working level

Working level Front sash at working level

Above working level Front sash above working level

Table 16: Front sash state
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11.5.3.8 Real-time diagram

In the Actual Values menu, the Real-Time Diagram view enables the display and qualitative evaluation of the most important con-
trol values. The displayed values are displayed in a graphic over time. Here, the horizontal axis corresponds to the time, the scale 
lines correspond to 100 ms. The vertical axis can be adjusted as required by pressing the Modify button. 

Acronym Meaning Unit Colour

Airf Face velocity m/s Red

VolF Volume flow m³/h Blue

MotS Control damper actuator setpoint value % Ochre

MotP Control damper actuator feedback % Green

Sash Front sash position % Pink

Aout Analog-Output V Orange

Table 17: Acronyms in the real-time diagram

Figure 74: Real-time diagram 1

Figure 75: Real-time diagram 2
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11.5.4 Operating mode

 

Figure 76: Operating mode menu view

11.5.4.1 Current operating mode

Displays the current operating mode (Day, Night, Override, Off).

11.5.4.2 Overview

Opens the graphical overview of the current requirements and states (see chapter Operating Modes).

11.5.4.3 Day configuration

Control damper Day mode
Determines the function of the control damper in Day operating mode.

Function Meaning

Stop (freeze) The current damper position is maintained. There is no control!

Control
The setpoint volume flow or Face velocity is controlled depending on the configu-
red control type.

Close completely

The damper is completely closed (without observing damper limits).

Frequency Inverter: The variable-frequency drive is controlled with the minimum 
value (without taking the actuator limit into account)

Open completely

The damper is completely opened (without observing damper limits).

Frequency Inverter: The variable-frequency drive is controlled with the maximum 
value (without taking the actuator limit into account)

Lower damper limit The control damper actuator approaches the lower damper limit.

Upper damper limit The control damper actuator approaches the upper damper limit.

Modbus The control damper position is determined by the Modbus data point.

Table 18: Control damper mode

Default: control
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Illumination Day
Determines the influence of the change of state on the laboratory fume cupboard light.

Function Meaning

No change The previous state of the laboratory fume cupboard light is maintained.

Switch on
When switching to this operating mode, the laboratory fume cupboard light is 
switched on.

Switch off
When switching to this operating mode, the laboratory fume cupboard light is 
switched off.

Table 19: Illumination Day

Default: No change

11.5.4.4 Night configuration

Control damper night mode
Determines the function of the control damper in Night operating mode (see Table 18: Control damper Day mode. 

Default: control

Illumination Night
Determines the influence of the change of state on the illumination (see Table 19: Illumination Day).

Default: No change

Maximum time Night
After the maximum time Night has elapsed, the Night operating mode is deactivated. 

Default: 8 h

11.5.4.5 Override configuration

Control damper Ovr mode
Determines the function of the control damper in Override operating mode (see Table 18: Control damper Day mode.

Default: Control

Illumination Ovr
Determines the influence of the change of state on the laboratory fume cupboard light (see Table 19: Illumination Day). 

Default: No change

Maximum time override
After the maximum time Override has elapsed, the Override operating mode is deactivated. 

Default: Infinite
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Override priority

Function Meaning

Higher priority than Night
The Override operating mode generally has a higher priority than the Night opera-
ting mode. The priorities of the Day and Off operating modes remain unchanged.

Lower priority than Night
The Night operating mode generally has a higher priority than the Override opera-
ting mode. The priorities of the Day and Off operating modes remain unchanged.

Table 20: Override priority

Default: Higher priority than Night

11.5.4.6 Off configuration

Control damper Off mode
Determines the function of the control damper in Off operating mode (see Table 18: Control damper Day mode.

Default: Close completely

Illumination Off
Determines the influence of the change of state on the laboratory fume cupboard light (see Table 19: Illumination Day).

Default: No change
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11.5.5 Control

11.5.5.1 Control type

This parameter determines the control behaviour of the iCM500 laboratory fume cupboard controller.

Control type Acronym Meaning

Inflow F
Control of the constant face velocity through 
airflow sensor AFS100

Inflow with limit FP
Control of the constant face velocity with limitation to volume flow ⩒min and ⩒max 
through airflow sensor AFS100 and 
differential pressure sensor

Inflow with sash position 
sensor

FW

Control of the constant face velocity by calculating the opening area as a func-
tion of the front sash position; the cross-slide position is not determined, volume 
flow limitation to ⩒min and ⩒max is possible
with sash position sensor SPS100 and
differential pressure sensor

Sash position sensor W

Variable volume flow control depending on the front sash position; the cross-
slide position is not determined
with sash position sensor SPS100 and
differential pressure sensor

Variable V

Variable volume flow control depending on the front and cross-slide position
with airflow sensor AFS100, 
sash position sensor SPS100 and 
differential pressure sensor

Variable with switch VS

Variable volumevolume flow control depending on the front and cross-slide 
position
with sash position sensor SPS100, 
differential pressure sensor and
contacts, provided by the operator, for detection of the cross slide opening

Constant K

Constant volumevolume flow control (1-, 2- or 3-point via contacts provided by 
operator) depending on the front sash position; the cross-slide position is not 
determined
with differential pressure sensor and 
contacts, provided by the operator, for detection of the front sash opening

Constant with sash posi-
tion sensor

KW

Constant volumevolume flow control through SPS100 sash position sensor de-
pending on the front sash position; the cross-slide position is not determined
with sash position sensor SPS100 and
differential pressure sensor

Table 21: Control types

Default: Inflow (F)
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11.5.5.2 Face velocity

Airflow sensor
Selection of the sensor type used.

Default: AFS100

Correction factor

The factor corrects the measured value of the airflow sensor if the installation position is unfavourable. The measured value can 
be adjusted in percentage values. Example: 95 % corresponds to a value reduced by 5 %, 110 % to a value increased by 10 %. 

Default 100 %

Face velocity
Current measured value of the airflow sensor after application of the correction factor.

11.5.5.3 VolumeVolume flow

Aperture factor (absolute)
The value C is used to calculate the volume flow from a differential pressure using the formula below.

Formula for calculating the volume flow taking into account the air density:

Aperture factor (sea level)
The value B is often indicated on measuring equipment. It is automatically converted into the air pressure-independent value C 
when it is entered.

Formula for calculating the volume flow at sea level.

 

Correlation between C and B.

Default: 101

Air density
The air density Rho (ρ) is required to calculate the volume flow, see aperture factor (absolute).

Default: 1.2 kg/m³

Pressure
Actual value of the current differential pressure.

Volume flow
Actual value of the currently calculated volume flow.
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11.5.5.4 Control damper actuator

Ramp-up time
The ramp-up time determines the minimum time the control damper actuator needs to open the control damper from 0 % to 
100 %. The ramp time does not determine the control speed, but limits the maximum speed of the control damper movement.

Default: 3 s

Ramp-down time
The ramp-down time determines the minimum time the control damper actuator needs to close the control damper from 100 
% to 0 %. The ramp time does not determine the control speed, but limits the maximum speed of the control damper movement.

Default: 5 s

Upper damper limit
The upper damper limit is the highest damper position which may be approached by the control damper actuator during the 
control process. 

Default 100 %

Lower damper limit
The lower damper limit is the lowest damper position which may be approached by the control damper actuator during the 
control process.

Default 0 %

Control damper position
Actual value of the current control damper position.

Control damper actuator state
Current state of the control damper actuator.

11.5.5.5 Alarm emission

Alarm state
Current alarm state of the iCM500

Alarm delay
An alarm is triggered as soon as the actual value of the controlled variable has been outside the alarm limits for the time set 
here. 

Default: 10 s

Start delay
After switching on the iCM500 laboratory fume cupboard controller, only visual but no acoustic alarms are triggered within the 
time configured here.

Default 30 s

Buzzer duration
The maximum time after which the acoustic alarm is deactivated.

Default 60 s
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11.5.5.6 Coefficients

Face velocity control factor
Determines the control speed of the air intake controller. Higher values accelerate the control function, but also increase the risk 
of overshoot. Lower values lead to slower control, which is more stable in return.

Default: 0.08

Face velocity bias
The control bias of the Face velocity controller determines how strongly the controller is slowed down within a close range of the 
setpoint. Small values lead to increased deceleration. A bias of 0.5 corresponds to a uniform speed independent of the control 
deviation. 

Default: 0.2

Volume flow control factor
See Face velocity control factor

Default: 0.006

Volume flow bias
See Face velocity bias

Default: 0.2

11.5.6 Setpoint values

11.5.7.1 Face velocity

Face velocity unit
Determines the unit in which the Face velocity values are displayed.

Default: m/s

Face velocity Day
Setpoint value of the air intake controller in Day operating mode.

Default: 0.5 m/s

Face velocity Night
Setpoint value of the air intake controller in Night operating mode.

Default: 0.3 m/s

Face velocity Override
Setpoint value of the air intake controller in Override operating mode.

Default: 0.8 m/s

Face velocity Off
Setpoint value of the air intake controller in Off operating mode.

Default: 0.0 m/s

Face velocity alarm deviation
Maximum deviation from the setpoint of the air intake controller in percent.

Default 5 %
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11.5.6.2 Volume flow

Volume flow unit
Determines the unit in which the volume flow value is displayed.

Default: m³/h

Volume flow minimum
Setpoint value for volume flow control in Day operating mode with front sash closed.

Default: 200 m³/h

Volume flow working level
Setpoint value for volume flow control in Day operating mode with front sash at working level.

Default: 600 m³/h

Volume flow maximum
Setpoint value for volume flow control in Day operating mode with front sash completely open.

Default: 600 m³/h

Volume flow Night
Setpoint value for volume flow control in Night operating mode.

Default: 200 m³/h

Volume flow Override
Setpoint value for volume flow control in Override operating mode.

Default: 800 m³/h

Volume flow Off
Setpoint value for volume flow control in Off operating mode.

Default: 0 m³/h

Volume flow alarm deviation
Maximum deviation from the setpoint of the volume flow control in percent.

Default 3 %
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11.5.7 Front sash

 

Figure 77: Actual values front sash

11.5.7.1 Front sash calibration

Opens the graphic user interface for calibrating the front sash positions.

11.5.7.2 State

Shows the current state of the front sash (see Table 16: Front sash state).

11.5.7.3 Position

Shows the current front sash position in percent. 

11.5.7.4 Current height

Shows the current front sash position in centimetres.

11.5.7.5 FS buzzer delay

Delay of the acoustic alarm when opening the front sash above the working level.

Default: ∞ s

11.5.7.6 Tolerance

Maximum deviation of the current value from the positions recorded during calibration. Is required to derive the front sash state 
from the front sash position.

Default: 2 % 

11.5.7.7 Window width

The width of the front sash window is required to calculate the opening area in the Face velocity with sash position sensor opera-
ting mode (FW).

Default: 120 cm

11.5.7.8 Height closed

Gap height of the front sash when closed.

Default: 4 cm
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11.5.7.9 Working level

Window height of the front sash in the working level state.

Default: 50 cm

11.5.8 Inputs / outputs

11.5.8.1 I/O overview

Graphic user interface with an overview of all digital and analogue inputs and outputs (see chapter 11.5.7.1).

11.5.8.2 AOUT configuration

Graphic user interface for configuring the Analog-Output.

Default: Face velocity, 2 V to 10 V; 0.0 m/s to 1.0 m/s

11.5.8.3 DIN 1 function

See Table 8: Functions of digital inputs.

Default: Off

11.5.8.4 DIN 2 function

See Table 8: Functions of digital inputs.

Default: Night

11.5.8.5 DIN 1 polarity

Determines the polarity of the digital input.

Default: Normal

11.5.8.6 DIN 2 polarity

Determines the polarity of the digital input.

Default: Normal

11.5.8.7 Relay 1 function

See Tabel 7: Relay functions.

Default: Alarm

11.5.8.8 Relay 2 function

See Tabel 7: Relay functions.

Default: Night

11.5.8.9 Relay 1 polarity

Determines the polarity of the digital output.

Default: Normal

11.5.8.10 Relay 2 polarity

Determines the polarity of the digital output.

Default: Normal
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11.5.8.11 Presence detector overrun time

Determines the overrun time of the digital input presence detector. Absence is only detected after no movement has been 
detected for the time configured here.

Default: 10 s
 
11.5.9 User interface

 

Figure 78: User interface menu view

11.5.9.1 On/Off button

Determines whether the On/Off button can be used.

Default: Active

11.5.9.2 Function button 1

Determines the function of function button 1 (see Table 10: Functions of the function buttons).

Default: Day/Night

11.5.9.3 Function button 2

Determines the function of function button 2 (see Table 10: Functions of the function buttons).

Default: Day/Override

11.5.9.4 Function button 3

Determines the function of function button 3 (see Table 10: Functions of the function buttons).

Default: No function

11.5.9.5 Function button 4

Determines the function of function button 4 (see Table 10: Functions of the function buttons).

Default: Menu

11.5.9.6 Status indication 1

Determines the function of the status indication 1 (see Table 11: Status indication in the display).

Default: Operating mode
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11.5.9.7 Status indication 2

Determines the function of the status indication 2 (see Table 11: Status indication in the display).

Default: Light

11.5.9.8 Status indication 3

Determines the function of the status indication 3 (see Table 11: Status indication in the display).

Default: Front sash state
 
11.5.10 Display

 

Figure 79: Display menu view

11.5.10.1 Language

Determines the displayed menu language. 

Default: English

11.5.10.2 Indication unit

Determines the function of the central display in the main view. With Auto, the value and unit are automatically determined from 
the control type and setpoint units. 

Default: Auto

11.5.10.3 Display brightness Day

Determines the display brightness in the Day and Override operating modes.

Default 100 %

11.5.10.4 Display brightness Night

Determines the display brightness in the Night and Off operating modes.

Default 80 %

11.5.10.5 Dimm timer brightness

If there is no user interaction for the time set here, the display is automatically dimmed to 60 %. The brightness is not automati-
cally reduced in the alarm state.

Default: 10 s
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11.5.10.6 Animation in main view

The current face velocity or the current volume flow can be displayed as a graphic in the main screen. Predefined animations are 
available for this purpose.

Default: None
 
11.5.11 Modbus

 

Figure 80: Modbus menu view

11.5.11.1 Activated

Modbus can be completely deactivated using this parameter. The RS485 interface has no function in this case. For example, indi-
vidual devices can be removed from the network for troubleshooting purposes without physically interrupting the bus.

Default: Activated

11.5.11.2 Device ID

The device ID or device address must be unique within the Modbus network. Values from 1 - 247 are available. 

Default: 1

11.5.11.3 Baudrate

The following Modbus speeds are available: 1200, 2400, 4800, 9600, 19200, 38400, 57500, 115200 Baud.

Default: 19200

11.5.11.4 Parity

Determines the presence and function of the parity bit during transmission. This bit helps detecting faulty transmissions. 

Default: Even

11.5.11.5 Broadcast

Modbus allows communication via broadcasts. This is useful e.g. to switch the operating mode of all devices in the network with 
a single transmission. If this feature is not desired or leads to any incompatibility with devices of other manufacturers, it can be 
deactivated.

Default: Active
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11.5.11.6 Device configuration via Modbus

It is possible to change all configuration parameters of the iCM500 laboratory fume cupboard controller via Modbus. This is 
useful e.g. if the serial configuration interface is no longer physically accessible or if parameters are to be changed globally across 
many devices. If this feature is not desired, it can be deactivated.

Default: Active

11.5.11.7 Diagnostic

Total
Total number of all packets sent and received via the bus.

Received
Number of packets received by this device.

Sent
Number of packets sent by this device.

RX Unicast
Number of unicasts received (packets with target address).

RX Broadcast
Number of broadcasts received (packages to all subscribers).

RX other device
Number of received unicasts that were addressed to other subscribers.

Bus error
Number of faulty packets due to bus errors. These can be caused e.g. by interference in the bus line or by incorrectly connected 
subscribers.

•	 	Too many or missing bits in a single character
•	 	Erroneous parity bit
•	 	Bus overload
•	 	Simultaneous transmissions by several devices (collisions)

Frame error
Number of invalid packets, i.e. packets incompatible with Modbus.

Incorrect CRC
Number of Modbus packets with faulty CRC.

Exception
Number of Modbus exceptions due to invalid requests (unknown address, invalid values).

Reset all counters
Resets all diagnostic counters to zero.
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11.5.12 Service

11.5.12.1 Firmware version

The currently installed Firmware version.

11.5.12.2 Serial number

The serial number set in the factory.

11.5.12.3 Password

The numeric four-digit user password (can be changed if necessary).

Default: 0000

11.5.12.4 Uptime

Runtime
Current uptime since last restart.

Total uptime
Total operating hours of the iCM500 laboratory fume cupboard controller.

Uptime Day
Number of operating hours in Day operating mode

Uptime Night
Number of operating hours in Night operating mode

Uptime Override
Number of operating hours in Override operating mode

Time in switched-off state
Number of operating hours in Off operating mode

Uptime control damper actuator
Total control damper actuator activity time (no standstill)

Service interval
Inspection cycle between two device functionality checks.

Default: 365 days

Service reminder
Time before the service interval at which a reminder is to be shown on the display.

Default: 30 days
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Factory settings
Allows all configurations to be reset to the factory settings. To do this, another query must be confirmed. If only individual values 
have to be reset, this can be done in the setting interfaces by pressing the „Up“ button and „Down“ buttons simultaneously.

Configuration Slots
There are three Configuration slots available for each device, in each of which a copy of the current configuration can be saved. 
The configuration in one of the slots can be loaded manually, in which case the current configuration will be replaced.
 

Figure 81:						      Figure 82:						    
View with three occupied configuration slots			   View with two occupied configuration slots and one free slots
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Configuration transfer
This mode is specially designed for commissioning. The complete configuration of one device can be transferred to another 
device quickly by using the RS485 interface (Modbus). Device-specific information such as the front slider configuration and the 
Modbus ID remain unchanged.
Active transmission is symbolized by a yellow progress bar; upon success the bar turns green. If the configuration transfer is 
interrupted due to a fault or user intervention, the bar turns red. In this case, the transfer failed.
 	  

Figure 83:						      Figure 84:						    
Configuration transfer					     Initial Situation // iCM500 as receiver with ongoing transmission

 

Figure 85:						      Figure 86:					   
iCM500 as a server with interrupted transmission		  iCM500 back to the initial situation

Reset time since service
After completing the service check - usually carried out annually - this menu item should be activated.
The service interval then starts again and any pending warnings disappear.
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11.5.12.5 Factory settings

Enables resetting all configurations to factory settings. This must be confirmed once again. Individual values can be reset in the 
setting interfaces by simultaneously pressing the ꓥ and ꓦ buttons.

11.5.12.6 Demo Mode

If the Demo Mode is activated, the sensors and actuators required for the selected control type are simulated in case they are 
not available. This mode can be used for presentations and demonstrations. To avoid confusion with normal control operation, 
the activated Demo Mode is indicated in the lower right corner of the main view.

Default: Inactive

Figure 87: Demo Mode
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11.5.13 Test functions

11.5.13.1 I/O overview

The I/O overview is located in the Inputs / Outputs menu. Here, the values of all hardware inputs and outputs can be displayed 
and verified at a glance. Active digital inputs and outputs are represented by circles with a green background. The View button 
can be used to switch between the different views.

Upper line from left to right:
Digital input 1, Digital output 2, Relay 1, Relay 2, Light relay
            

Figure 88:						      Figure 89:						    
I/O overview with all analog and digital inputs and outputs 	 I/O overview with all analog and digital inputs and outputs

Figure 90:													           
I/O overview with all port configurations

When these values are displayed, they are updated and displayed until you exit the display with the Back button. 
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11.5.13.2 Front sash calibration

This menu item is used to calibrate the front sash. This is only necessary for the control types –FW, -W, -V, -VS and -KW.

Figure 91: Calibration of front sash step 1			   Figure 92: Calibration of front sash step 2

	  

Figure 93: Calibration of front sash step 3			   Figure 94: Calibration of front sash step 4

1.	 Close sfront ash completely and confirm with OK.
2.	 Open front sash at working level and confirm with OK.
3.	 Open front sash completely and confirm with OK.
4.	 	If the recorded values are plausible and valid, the indication at the bottom shows Complete and the user interface can be 

closed by pressing the Save button. If that is not the case, the process has to be started again.

NOTE!
When commissioning the control system for the first time 	
or after replacing a sash position sensor, it is essential that 
the front sash is calibrated. 
The iCM500 laboratory fume cupboard controller must not be 
operated without calibrating the front sash first. Proper 	
functioning of the iCM500 laboratory fume cupboard cont-
roller is not ensured until the front sash has been successfully 
calibrated. 
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12. iCM500 troubleshooting

Error The minimum volume flow ⩒min is not achieved, the volume flow is too high.

Cause The aperture factor is not set correctly.

Troubleshooting

Check the exhaust air volume by way of a comparative measurement in the exhaust air pipe (steady 
flow of approx. one meter length required) or measure the face velocity in the open front sash area 
(10 cm or 30 cm). Compare the measured exhaust air volume with the displayed exhaust air volume 
and, if necessary, correct the aperture factor until both values match.

Checking
After changing the aperture factor, check whether the measured volume flow corresponds to the 
displayed volume flow.

Cause The control damper does not close completely.

Troubleshooting
Adjust the control damper actuator mechanically so that the control damper is completely closed 
when the control damper actuator is in the 0° position.

Checking
Disengage the gear of the control damper actuator (button on control damper actuator housing) and 
manually check the control damper opening angles CLOSED (0 °) and OPEN (90 °) by rotating the con-
trol damper shaft. The marking on the control damper shaft represents the control damper position.

Cause The lower speed of a directly controlled frequency inverter is too high.

Troubleshooting Lowering the lower frequency of the frequency inverter

Checking Check whether ⩒min is correctly controlled after the change.

Remark

In laboratory fume cupboard controllers where the exhaust air is not extracted via a control damper 
but directly via a frequency inverter with fan, it is also necessary to check whether the actual value is 
below the set minimum volume flow rate when the frequency inverter is controlled with 2 V. If this is 
not the case, the minimum frequency of the frequency inverter must be lowered until the minimum 
volume flow to be controlled (⩒min) is at least 70 m³/h below the minimum.

Table 22: Troubleshooting failure to reach ⩒min
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Error Maximum volume flow to be controlled (⩒max) is not achieved.

Cause The aperture factor is not set correctly.

Troubleshooting

Check the exhaust air volume by way of a comparative measurement in the exhaust air pipe (steady 
flow of approx. one meter length required) or measure the face velocity in the open front sash area 
(10 cm or 30 cm). Compare the measured exhaust air volume with the displayed exhaust air volume 
and, if necessary, correct the aperture factor until both values match.

Checking
After changing the aperture factor, check whether the measured volume flow corresponds to the 
displayed volume flow.

Cause The control damper does not open completely.

Troubleshooting
Adjust the control damper actuator mechanically so that the control damper is completely open 
when the control damper actuator is in the 90° position.

Checking
Disengage the gear of the control damper actuator (button on control damper actuator housing) and 
manually check the control damper opening angles CLOSED (0 °) and OPEN (90 °) by rotating the con-
trol damper shaft. The marking on the control damper shaft represents the control damper position.

Cause The amount of air is not sufficient.

Troubleshooting Have the responsible ventilation company increase the air volume.

Checking

Once changes have been made by the ventilation company, measure the exhaust air volume in the 
exhaust air pipe and compare it with the displayed volume flow. Perform this measurement for the 
minimum and maximum flow rates, and for one intermediate value. The minimum duct inlet pres-
sure for the iCM500 laboratory fume cupboard controller should be ≥ 100 Pascal (depending on the 
type of laboratory fume cupboard).

Cause The upper speed of a directly controlled frequency inverter is too low.

Troubleshooting Increasing the upper frequency of the frequency inverter

Checking Check whether ⩒max is correctly controlled after the change.

Remark

In laboratory fume cupboard controllers where the exhaust air is not extracted via a control damper 
but via a directly assigned frequency inverter with fan, it is also necessary to check whether the 
actual value is above the set maximum volume flow rate when the frequency inverter is controlled 
with 10 V. If this is not the case, the maximum frequency of the frequency inverter must be increased 
until the maximum volume flow to be controlled (⩒max) is at least 70 m³/h above the maximum.

Table 23: Troubleshooting failure to reach ⩒max
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Error Airflow sensor AFS100 not functioning correctly.

Cause The airflow sensor is defective.

Troubleshooting Replace the airflow sensor.

Checking
Select the menu item Actual values (see chapter 11.5.3). Now check the actual value with the front 
sash and the cross-slidees closed (approx. 0.5 m/s to 1 m/s). When opening a cross-slide, the actual 
value must decrease at first. After that, the actual value is re-adjusted to the parameterized value.

Cause The face velocity is not displayed correctly.

Troubleshooting
Adjustment of the Face velocity correction factor (see chapter 11.5.5.2). After that, an adjustment 
based on redundant measurements must be carried out in the front sash area.

Checking

Calibrate the AFS100 airflow sensor. Adjust the correction factor with the menu item Offset Face 
velocity (see Chapter 11.5.5.2) so that the Face velocity value measured redundantly in the opened 
front sash area with a calibrated anemometer corresponds to the displayed Face velocity value of 
the AFS100 airflow sensor. The AFS100 airflow sensor has been calibrated at the factory, but must be 
adapted to this situation with the offset due to the unfavourable installation situation. 

Remark
The AFS100 airflow sensor is calibrated. The face velocity (m/s) shown in the display must corre-
spond to the redundantly measured face velocity in the open front sash area.

Cause
The airflow sensor AFS100 is not mounted correctly (see installation instructions in document „Tech-
nical Data Sheet Airflow Sensor AFS100“).

Troubleshooting

The airflow sensor should be installed in the centre of the fume cupboard ceiling between the front 
sash and the exhaust pipe. The pipe end (Face velocity into the fume cupboard) must be visible from 
inside the fume cupboard. For example, it must not be installed behind an air baffle.

There must be no airflow or turbulence directly above the fume cupboard ceiling (e.g. directly below 
ceiling vents).

The fume cupboard ceiling must not be airtight towards the surrounding room (e.g. pressurized 
ceiling systems). The air in the bypass is sucked into the fume cupboard from the outside through 
the sensor housing. If the fume cupboard ceiling is air-tightened towards the surrounding space by 
panels, a suitable opening must be provided in one of the panels on the front or side to ensure suffi-
cient air supply to the airflow sensor.	

Make sure that the intake area and the pipe end (air inlet into the fume cupboard) are not dirty, 
blocked or covered. 

Checking

Select the menu item Actual values (see chapter 11.5.3). Now check the actual value with the front 
sash and the cross-slidees closed (approx. 0.50 m/s to 1.00 m/s). When opening a cross-slide, the 
actual value must decrease at first. After that, the actual value is re-adjusted to the parameterized 
value.

Remark
The AFS100 airflow sensor is calibrated. The face velocity (m/s) shown in the display must corre-
spond to the redundantly measured face velocity in the open front sash area.

Table 24: Troubleshooting air flow sensor AFS100
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Error Sash position sensor SPS100 not functioning correctly.

Cause The sash position sensor is defective.

Troubleshooting Replace the sash position sensor.

Checking
Select the menu item Actual values (see chapter 11.5.3). Now check the displayed position value in 
percent with the front sash closed (approx. 0 %) and open (> 60 %). When the front sash is opened, 
the volume flow must be adjusted to the parameterised value.

Cause	
The sash position sensor SPS100 is not mounted correctly (see installation instructions in document 
„Technical Data Sheet Sash position sensor SPS100 SPS200“).

Troubleshooting

Check whether the sash position sensor has been installed according to the installation instructions. 
The cable path of the sash position sensor cable between the fully closed and fully open front sash 
must be between 60 cm and 100 cm. If the cable path is not within this range, install the sash posi-
tion sensor SPS100 in a suitable location.
Attach the loop of the sash position sensor cable correctly.

Checking
Select the menu item Actual values (see chapter 11.5.3). Now check the displayed position value in 
percent with the front sash closed (approx. 0 %) and open (> 30 %). When the front sash is opened, 
the volume flow must be adjusted to the parameterised value.

Remark

Handling and installing the sash position sensor requires utmost care. For example, the sash posi-
tion sensor cable must not be extended beyond the stop (maximum one meter, or two metres for 
SPS200) as the built-in potentiometer may be destroyed otherwise. Furthermore, the pulled-out 
cable must not be allowed to snap back as this may destroy the winding device and/or the built-in 
potentiometer. After proper installation of the SPS100 sash position sensor, an absolutely safe, stable 
and monitored command signal is generated for the iCM500 laboratory fume cupboard controller. 
The sash position sensor does not require maintenance.

The adjustment of the volume flow is calculated as a function of the measured front sash position 
and is continuously executed in a linear fashion across the entire front sash opening.

Table 25: Troubleshooting SPS100 displacement sensor

Error Calibration is terminated with an error message.

Cause The sash position sensor is defective.

Troubleshooting Replace the sash position sensor.

Checking Repeat calibration

Cause Cable path too short

Troubleshooting

Check whether the sash position sensor has been installed according to the installation instructions. 
The cable path of the sash position sensor cable between the fully closed and fully open front sash 
must be between 60 cm and 100 cm. If the cable path is not within this range, install the sash posi-
tion sensor SPS100 in a suitable location.

Checking Repeat calibration

Table 26: Troubleshooting front slider calibration
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13. Maintenance

The iCM500 laboratory fume cupboard controller must be checked as part of the annual laboratory fume cupboard 
maintenance. 

13.1 Annual fume cupboard maintenance

During the annual laboratory fume cupboard maintenance, a functional test with acoustic and visual alarm (along with other 
tests) must be carried out (cover the airflow sensor when adjusting constant face velocity, remove the measuring hoses when 
adjusting the volume flow). The parameterised setpoint values are to be checked. Then select the menu item Actual values (see 
chapter 11.5.3) in the iCM500 laboratory fume cupboard controller and compare the face velocity or volume flow (re-connect 
the measuring hoses before this) with a redundantly measured value (hot-wire or impeller anemometer).

It must be ensured that the PVC measuring hoses are not damaged or kinked and that they are firmly attached to the measuring 
device and the sensor.

Flickering displays can cause seizures and must be replaced.

The display brightness is to be checked and adjusted if necessary.
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14. Technical data

Plug-in power supply unit Terminal: X1

Input Voltage 90 V to 264 V AC

Frequency range 47 Hz to 63 Hz

Efficiency > 80 %

Alternating current
0.7 A / 100 V AC
0.4 A / 230 V AC

Rated voltage 24 V DC

Rated current 1.0 A

Rated power	 24 W

Housing iCM500 control unit

Degree of protection IP 20

Material Plastic

Colour Light grey

Length 158 mm

Width 84 mm

Depth 40 mm

Weight approx. 250 g

Device terminals 0.2 to 1.5 mm²

Relay outputs Terminal: X4

Number 2

Contact type Switchover/work contacts

Rated voltage 24 V AC / 24 V DC

Rated current 5.0 A

Table 27: Technical data

		

Digital inputs Terminal: X4

Number 2

Rated voltage
24 V DC external
24 V AC external
24 V DC internal

Operating current 20 mA

Illumination Terminal: X5

Number 1

Contact type Work contact

Rated voltage 250 V AC

Continuous current max. 16 A

Rated voltage 400 V AC

Analog-Output Terminal: X6

Output voltage
0 V to 10 V DC,
freely programmable

Max. output current 10 mA

Working resistance RL > 500 Ω

 Motor connection Terminal: X7

Feedback signal, U 2 V to 10 V DC

Actuator signal, Y 2 V to 10 V DC

Rated voltage 24 V DC

Rated current 0.54 A

Rated current 1 A
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15. Dimensions and cut-outs

  

                    Figure 95: Dimension side view				             Figure 96: Dimension front view

                    Figure 97: Dimension top view
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					     Figure 98: Cut-out dimensions

iCM500
Bohrschablone / Drilling template

OBEN / TOP

78

136

39

WICHTIG! 
Achten Sie darauf, dass Sie Schrauben und Dübel entsprechend der Wandbeschaffenheit und mit ausreichender Tragfähigkeit verwenden.

IMPORTANT!
Choose screws and dowels that are especially suited to the material in your wall and have sufficient holding power.

7504P-V-2.9x13

2x   7504P-V-2.9x13

5,5
5,5

Ø2
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16. Glossary

Figure 99: Sash position sensor SP100/200					     Figure 100: Air flow sensor AFS100

 

Figure 101: Drosselklappe							       Figure 102: Venturidüse

Applicable data sheets

•	 Technical data sheet sash position sensor SPS100/200
•	 Technical data sheet airflow sensor AFS100
•	 Technical data sheet of the controller unit, measuring devices and control dampers
•	 Technical data sheet iCM500 Modbus connection
•	 Technical data sheet network connection

BACnet® is a registered trademark of American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE).

Microsoft® and Windows® are registered trademarks of Microsoft Corporation in the United States and/or other countries.
WAGO® and WINSTA® are brand names or regionally registered marks of WAGO Kontakttechnik GmbH & Co. KG.
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