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Targets of Lecture

� Lonix Automation
– Understanding on system architecture
– Knowledge about different controller types
– Basic understanding on configurable software objects 
– Basic capability for system design and configuration
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– Basic capability for system design and configuration
– Simple examples

� Duration: 2-3 hours



Architecture of Lonix Automation System
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Field Layer

� To guarantee openness, flexibility and easy maintenance, Field Layer 
devices do not include too much intelligence 

� Field devices comply with industry standards

– Pt-1000, Ni-1000 (DIN, LG) for temperature 
– 0-10 V for other sensors and actuators 
– Potential free contact for ON/OFF indications

Management Layer

Field Layer

Control Layer

Service Layer

www.lonix.com ��������	
	����
�����	
	��������

– Potential free contact for ON/OFF indications
– Potential free contact for push buttons
– 24 V relays for ON/OFF controls
– Impulses for consumption metering



Control Layer

� Lonix Controllers contain the intelligence of the systems
– Controllers function as autonomous units without interaction with upper layers 
– Each controller can handle different systems in parallel - flexible distribution of I/O points

� Communication between Controllers
– Free Topology Local Operating Network (LON) 
– Standard Network Variables Types (SNVT)
– All communication is event-based enabling fast response time

Management Layer

Field Layer

Control Layer

Service Layer
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– All communication is event-based enabling fast response time

� I/O points of the Controllers 
– DI: Digital indication, from potential free contact
– DO: Digital control, open collector
– AI: Analog input, standard measurements Pt-1000 or Ni-1000-DIN/LG, 0-10 VDC, 4-20 mA 
– AO: Analog control, 0-10 VDC

� Controllers are placed close to field devices 
– Nearest electric panel 
– Control cabinet of air-handling unit / fan coil units 
– Separate cabinets when applicable



Management Layer

� Management Layer provides a uniform view to all systems
– Consists of COBA BOS Server and User Interface applications
– Conveys dynamic data from all systems to any application 
– Conveys alarms to the desired media and application/user 
– Trending of history data from all systems 
– Management of user rights based on predefined user roles 
– To guarantee fault-tolerance, Management Layer is not be responsible for any real-

time controls

Management Layer

Field Layer

Control Layer

Service Layer
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time controls

� COBA BOS is the Integration Platform of all connected systems

� COBA complies with Client-Server architecture
– Building Operating System (BOS) server 
– Client applications, e.g. Graphical User Interface (GUI), Web Browser UI



Service Layer

� All systems are connected through COBA BOS to Service Center 

– Remote access to all systems through standard interface
– Monitoring, Security, Maintenance and Facility Management services 

� Service examples

– Security alarm monitoring 
– Maintenance alarm monitoring

Management Layer

Field Layer

Control Layer

Service Layer
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– Maintenance alarm monitoring
– Main user service, including remote control and optimization of all systems
– Technical help desk and training
– Hardware maintenance
– Software upgrades
– System documentation



Lonix Controllers
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Lonix Automation

� Robust functionality
� Advanced controls
� Integrated systems
� Intelligence of the automation 

solution in compact size
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solution in compact size



Lonix Controllers –
Distributed Intelligence

� Versatile applications 
– Building automation / BMS
– Lighting controls
– Room controls
– Consumption metering
– Home automation
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– Home automation
– Hotel room controls / guest room management

� Robust and scalable solution
– Autonomous units communicating through LON with standard network 

variables (SNVT)
– Small, standard-sized controllers



Controller Types

� FLEX Series MultiController M10
– All the intelligence for complex HVACE processes
– Based on standard, configurable software objects

� FLEX Series UnitController U10
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� FLEX Series UnitController U10
– Specialized in Room Automation and Unit Controls
– Each controller includes a built-in application 

� Special Modules
– Application specific solutions



MultiController M10

� Flexible I/O for Demanding Processes
– 5 UI
– 5 DI/UO
– 2 PID (Controllers) 

� Versatile Software Functionality
– Configurable, standard software objects
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� User-Friendly Front Panel with Leds
– 5 dual-color LEDs (YEL/GRN)
– 5 single-color LEDs (GRN)
– Power LED
– Status LED
– Function button

� Expansion with Bus Plug-in Feature



M10 connections
1 (Bus connection Shield) 
2 Bus connection A 
3 Bus connection B 
4 G / + (operating voltage 24VAC/DC) 
5 G0 / - (operating voltage 24VAC/DC) 
6 Point 1 UO/DI+ 
7 Point 1 UO/DI -
8 Point 2 UO/DI + 
9 Point 2 UO/DI -
10 Point 3 UO/DI + 
11 Point 3 UO/DI -
12 Point 4 UO/DI + 
13 Point 4 UO/DI -
14 Point 5 UO/DI -
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14 Point 5 UO/DI -
15 Point 5 UO/DI + 
16 Point 6 UI -
17 Point 6 UI + 
18 Point 7 UI -
19 Point 7 UI + 
20 Point 8 UI -
21 Point 8 UI + 
22 Point 9 UI -
23 Point 9 UI + 
24 Point 10 UI -
25 Point 10 UI + 



M10 and U10 connections (side)

� Bus plug-in 
– Connector for bus and power chaining 

between adjacent controllers. Located on 
both sides of the controller under field 
removable  cover (external pin-plug 
required).

Bus plug-in
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� 12 VDC output
– Power output for external devices e.g. 

occupancy detector. Max. current 80mA. 
Located on the right side of controller 
under field removable cover.

12VDC output



M10 front panel

� Front panel
– Power LED (GREEN)

Power indicator

– Status LED (YELLOW) 
Controller functional status
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– Function button
Service Pin

– LED 1…5
Input status (green) 

Output status (yellow)

– LED 6…10 
Input status (green)



M10 LED functions

� LED functions
– DI circuit closed: LED on
– DI circuit open: LED off
– AI measure ok: LED on
– AI not connected: LED blinking slowly
– AI short-circuited: LED blinking fast
– DO active: LED on
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– DO active: LED on
– DO inactive: LED off
– AO output value: LED 0-100% blinking frequency (0V� off, >0V� slow, 10V� fast)

� LEDs always indicate the physical state of the I/O
(for example, programmatic inverting does not change LED functionality)



UnitController U10

� 10 Flexible I/O Points
– 5 UI
– 2 UO
– 3 DO
– Application Specific Controllers 

� Dedicated for Room Automation and Unit Controls
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� Dedicated for Room Automation and Unit Controls

� Selection of Built-in Applications:
– Office rooms and business spaces 
– Hotel guest rooms 
– Fan coil units 
– Split units

� Expansion with Bus Plug-in Feature



Technical data of FLEX Series Controllers
� Operating Voltage:  24V AC/DC (±10%) 
� Operating Temperature: 10-50°C 
� Power Required: 0.9 W (with no I/O connected)
� Overload Protection: Automatic PSU safety shutdown
� Main Processor: ARM Cortex™ M4 (Kinetis K10)
� Network Processor: Echelon FT-5000 
� Network Interface: TP/FT-10 channel
� Memory: 256 kb Flash, 64kb SRAM 
� Clock Frequency: 50 MHz
� DI: Potential free contact
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� DI: Potential free contact
� AI: 0-10 VDC, Pt1000, Ni1000-LG, Ni1000 (DIN)
� DO: Open collector, max 750 mA/controller
� AO: 0-10 VDC, max 20 mA
� IP Class: IP20
� Size: 110 x 71.30 x 62 mm (4M width)
� Mounting: 35 mm DIN rail
� Connection Strips: Detachable, wire max 2,5 mm2, in blocks of two terminals, 

except the Bus connection in block of three terminals
� EMC Compatibility: Compliance according to EN 55022, EN 61000-4-3 and EN 61000-4-5
� Production Standards: ISO-9001, ISO-14001



Special Modules

� Application specific solutions
– Duty Cycle Module DCM: Scheduled control of pumps/fans
– Control Panel LCD: Local operating panel with LCD display
– Time Scheduler Module TSM: Time schedules

� Network interfaces
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� Network interfaces
– Lonix Network Interface LNI: LON-TCP/IP gateway
– Remote Control controller RCM: Remote controls and alarms



Duty Cycle Module DCM

� Scheduled control of pumps/fans
� Control of 2 separate sets of pumps or fans 

consisting of 1-5 devices
� Malfunction detection of devices
� Run time calculation for each device
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� Run time calculation for each device



Control Panel LCD

� Local operating panel with LCD display
– Set point changes
– Measurement readings
– Indication state readings
– Counter values
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– Counter values
– Date/time (real time clock)
– Alarm log



Time Scheduler controller TSM

� Time schedules for 10 controls
� Weekly time schedules
� Special days
� Real time clock
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Network interfaces

� Lonix Network Interface LNI

– LON-TCP/IP gateway, enables accessing LON systems over TCP/IP 
networks

– Supports any operating system (e.g. Windows or Linux) in the control server
– Open protocol definition available upon request for easy integration to any 

control server
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� Remote Control Module RCM

– Remote controls and alarms over mobile network
– Connection through GSM / GPRS (with external adapter)
– Sending alarms with SMS
– Serial port RS-232 for reading/writing LON network variables
– Reading reports with SMS



Standard Software Objects
��������	�
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MODULE OBJECTMODULE OBJECTMODULE OBJECT

Outgoing alarm from 
module

nvoAlarm2
SNVT_alarm_2

nviAlarm
SNVT_alarm

Incoming alarm  
to module

nviAlarmPosTo module: name

Module object

Outgoing alarm from 
module

nvoAlarm
SNVT_alarm
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Name of alarming pointnvoAlarmPos
SNVT_str_asc

Features of module object:
– Module name (max.6 characters)
– Time-stamped and position-stamped 

alarms per point

nviAlarmPos
SNVT_str_asc

To module: name
of alarming point

nviManual
UNVT_LXM10_Manual

Manual override of 
I/O-objects

E.g. usage hours nvoTrend
UNVT_LXM10_Trend



DI-OBJECT

DI - Digital Input object

nvi_xDI_Switch

nvo_xDI_switch1
SNVT_switch

Outgoing control message

Feedback information from     

Digital Input
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nvo_xDI_switch2
SNVT_switch

nvi_xDI_Switch
SNVT_switch

Feedback information from     
controlled event to module Outgoing control message



� Indication

� Scene (Normal)

� Scene (State Operated)

� Pulse Switch

� Monitored Alarm

� Continuous Mode (ON/OFF & SUB/ADD)

Configuration of DI-object
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� Continuous Mode (ON/OFF & SUB/ADD)

� Continuous Mode (SUB)

� Continuous Mode (ADD)

� Alarm STANDBY/OFF



DO-OBJECT

Digital Output 
24VDC

DO - Digital Output object

nvi_xDO_Switch2

nvi_xDO_Switch1
SNVT_switch

Information input for 
controls

Information input for 
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nvo_xDO_Switch
SNVT_switch

nvi_xDO_Switch2
SNVT_switch

nvi_xDO_AlrmStop
SNVT_switch

Outgoing feedback 
information

Information input for 
controls

Locking input to 
physical digital output



Configuration of DO-object
� On/Off-Control (Normal)

� On/Off-Control (OR-operation)

� On/Off-Control (AND-operation)

� On/Off-Control (Triggering-action)

� On/Off-Control (Locking-action)

� On/Off-Control (AND-AND-OR-operation)

� On/Off-Control (AND-OR-AND-operation)

� On/Off-Control (OR-AND-OR-operation)
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� On/Off-Control (OR-AND-OR-operation)

� On/Off-Control (AND-OR-OR-operation)

� Scene

� Binary Step

� Linear Step

� PWM Control 

� Alarm Priority Control (PRI = DO PRI)

� Alarm Priority Control (PRI => DO PRI)

� Burglar Alarm

� Fire Alarm



AI-OBJECT

nvo_xAI_Sensor
SNVT_temp_p

AI - Analog Input object

Value of internal 
measurement of AI object

Analog Input
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SNVT_temp_p

nvo_xAI_Calcul
SNVT_temp_p

nvi_xAI_Sensor
SNVT_temp_p

Measurement input for 
comparison

Output value based on 
incoming comparison 
measurement input and 
internal measurement 
information

measurement of AI object



Configuration of AI-object

� Pt-1000, Ni-1000
– Normal
– Minimum, Maximum, Average
– Sub

� Active (0-10V), Curve (freely configurable curve)
– Normal
– Minimum, Maximum, Average
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– Minimum, Maximum, Average

� Condensation Point of Temperature

� Absolute Water Content



AO-OBJECT

AO - Analog Output object

nvi_xAO_Ctrl1
SNVT_switch

Information input for 
controls

Analog Output
0-10V
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nvo_xAO_Fb
SNVT_switch

nvi_xAO_Ctrl2
SNVT_switch

Information input for 
controls

Outgoing feedback 
information



Configuration of AO-object

� 0-100% Control

� Scene Control

� Minimum Control

� Maximum Control
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PID-OBJECTPID-OBJECTPID-OBJECT

nvo_PIDx_Setpt
SNVT_temp_setpt

nvo_PIDx_Act
SNVT_switch

nvi_PIDx_Setpt
SNVT_temp_setpt

nvi_PIDx_Sensor1
SNVT_temp_p

PID - Controller object

nvi_PIDx_Set
SNVT_temp_p

Setpoint output of the 
controller

Setpoint(s) of the 
controller

Process measurement

Deviation setpoint(s) of 
the controller

Control value
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nvo_PIDx_Ctrl
SNVT_switch

nvi_PIDx_Ctrl
SNVT_switch

nvi_PIDx_Sensor2
SNVT_temp_p

nvi_PIDx_RunCmd
SNVT_switch

nvo_PIDx_Set
SNVT_temp_p

Deviation measurement

Operating permission of 
the controller

Scene control number 
input

Scene control number 
output

Setpoint feedback



Configuration of PID-object

� Constant (Normal)
� Constant (Cascade)
� Linear Setpoint (nviPIDcontrol)
� Linear Setpoint (nviPIDsensor)
� Curve
� (PIDmes)Range ON and (PIDsensor)High ON
� (PIDmes)Range ON and (PIDsensor)Low ON
� (PIDmes)Range ON and (PIDsensor)Range ON
� (PIDmes)High ON and (PIDsensor)High ON
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� (PIDmes)High ON and (PIDsensor)High ON
� (PIDmes)High ON and (PIDsensor)Low ON
� (PIDmes)Low ON and (PIDsensor)Low ON
� (PIDmes)Range ON or (PIDsensor)High ON
� (PIDmes)Range ON or (PIDsensor)Low ON
� (PIDmes)Range ON or (PIDsensor)Range ON
� (PIDmes)High ON or (PIDsensor)High ON
� (PIDmes)High ON or (PIDsensor)Low ON
� (PIDmes)Low ON or (PIDsensor)Low ON
� Setpoint Calculation



DIC-OBJECTDIC-OBJECTDIC-OBJECT

nvoDayTmValue[x]
SNVT_count_f

nvoNightTmValue[x]
SNVT_count_f

DIC - Counter object

Cumulative value of 
daytime consumption

Cumulative value of 
nighttime consumption

Digital Impulse
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nvoDIswitch[x]
SNVT_switch

nvoPulseValue[x]
SNVT_count

nighttime consumption

State of physical input

Number of impulses 
per measured unit


