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1 Please read before commissioning 

Before using the equipment, please read the operating manual carefully and follow the 
instructions in every detail. 

1.1 Symbols used 

 

  Important indication concerning possible hazards to the user 
 

A  Important indication for the correct functioning of the equipment 

1.2 Safety instructions 

 Installation and commissioning must only be carried out by suitably qualified specialist 
personnel. 

 Never take measurements on or touch live electrical parts. 

  Pay attention to the technical data and storage and operating conditions. 

1.3 Designated use 

 The equipment must only be operated within the range of the specified technical data. 

 The equipment must only be used under the conditions and for the purposes for which 
it was designed. 

 The safety and operation of the equipment can no longer be guaranteed if it is modified 
or adapted. 

1.4 Guarantee 

The guarantee period is 12 months from the date of delivery. The guarantee is forfeited if 
the designated use is violated. 

1.5 Incorrect use 

If the equipment is installed incorrectly 

- It may not function 

- It may be permanently damaged 

If the equipment is not connected correctly 

- It may not function 

- It may be permanently damaged 

- There may be a possibility of an electrical shock
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2 Equipment description 

Road sensor IRS31 serves to monitor the road condition. It can be used to monitor the 
following data: 

 Temperature measurement on the road surface. 
In addition, 2 further temperature sensors can be attached to measure, for example, 
road temperatures at different depths. The calculated values do not play any part in 
determining the road condition. 

 Measurement of salt concentration and freezing temperature 

 Calculation of the water film height on the surface of the sensor 
 
The sensor also has the following additional features: 

 Compact design and easy installation 

 Low maintenance 

 Resistant to physical and chemical attack 

 Easy to replace ï even in the installed condition 

 Data transfer over RS485 

 Low measurement time leading to low power consumption 
 

2.1 Functionality 

IRS31 determines the road condition as a function of the measurement values. 
The device operates in a temperature range from ï40 °C ... +70 °C. The road sensor 
detects the conditions ñdryò, ñresidual saltò, ñdampò and ñwetò above a temperature TPOS 
(factory setting 2 ÁC). Below TPOS, there are, in addition, the conditions of ñfreezing rainò, 
ñfrost / dry snow" and ñice / wet snowñ. 
The IRS31 can connect to any desired host computer which supports any of the 
communication protocols described in Section 6 and disposes of an RS485 interface. 
Measurements are polled and transmitted over an RS485 interface. 
The device is connected by means of a 4-core cable. 
Windows PC software is available for configuration and measurement polling during 
commissioning. 
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3 Installation 

The road sensor is installed in the middle of the carriageway. If the road has two lanes, the 
sensor is installed in the left hand lane. 

3.1 Preparation 

The sensor requires a hole of diameter Dm > 16 cm and depth Dp = 6 cm. A slit of width W 
= 2 cm and depth Dp = 5 cm is cut into the road for the cable. 
 

Attention! When installing on bridges, make sure that the insulation layer is not 
damaged (it is not always possible to maintain a depth of 6 cm in these cases). 
 

Temperature sensor 1 (optional) requires a slit at an angle of approx. 68° to the cable slit. 
This slit is cut into the road with width W = 2 cm, depth Dp = 5 cm and length L = 35 cm. 
 
Temperature sensor 2 (optional) requires a 30 cm deep hole with a diameter of 2 cm. This 
must be attached to the outer edge of the hole for the road sensor at an angle of approx. -
68° in relation to the cable slit (see illustrations 2 & 3). 
 
The external temperature sensors have IP67 protection class. Avoid permanent installation 
under water. 

3.2 Installation 

Warning: Do not undo the cable connections under any circumstances  
 
You can only cut the cable at the control panel end. 
The cable must be laid in a protective tube in such a way as to ensure that any expansion 
of the road covering does not affect the cable. The road sensor cables must not be 
subjected to tensile force during installation. 
 

Warning: Damage to the cable sheath or external sensors causes water ingress into 
the sensor. Sensors with damaged cables must not be installed and can only be 
repaired by Lufft. 
 

Install the road sensor in the hole provided in such a way that it is flush with the road 
surface. To do this, place the installation aid - which is already mounted on delivery - on 
the road surface. It may be necessary to align the sensor by bending the installation aid. 
 

Under no circumstances must the road sensor project beyond the surface of the 
road covering (damage due to snow-clearers). 
 

Fill the cavities with casting resin concrete.  
 

Only use concrete bedding systems whose temperature remains below 80 °C on 
hardening as otherwise the road sensor will be damaged. 

After the casting resin concrete has hardened, remove the installation aid and the green 
protective film. Reinstall the fixing screws of the installation aid in the open holes of the 
sensor (torque 2 Nm). 
 

A 

A 

A 

A 
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3.3 Connecting the cable 

The road sensor cable is connected in the control panel together with the power supply 
and the bus system, e. g. ISOCON-UMB. 
 

The screening of the connection cable MUST be laid to earth. 
 

Connection to the road sensor cable: 
Brown  Positive power supply 
White  Negative power supply 
Green  RS485_A  
Yellow RS485_B  
 
           
 
 

Illustration 1: ISOCON-UMB connection 
 
 
 
 
Warning: Connecting the cables incorrectly will destroy the road sensor 
 
 

 
 

Illustration 2: Installation of IRS31 in the road 
 

Sensor voltage output 12 V 

IRS31 sensor interface 

A 

A 

Slit: 2cm wide 
      5cm or 30 cm deep 
      35 cm long 
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Illustration 3: Installing the IRS31 

 
 

3.4 Commissioning and testing  

After the device has been installed and connected correctly, initialization takes place and 
measurement begins. 
 
The functionality of the road sensor must be checked after it has been installed. The 
sensor must be connected to an evaluation unit for this purpose. Communication between 
sensor and evaluation unit must be checked for perfect operation. The road condition 
detected by the evaluation unit must be tested with both dry and wet sensor. 



Operating Manual   IRS31-UMB 

 G. Lufft Mess- und Regeltechnik GmbH, Fellbach, Germany 8 

4 Maintenance 

Maintenance on the road sensor should be carried out once annually. This includes the 
visual inspection of the housing. It is recommended to clean the surface of the sensor if it 
is heavily soiled. Replacement of the sensor is recommended in the event of significant 
mechanical damage to the sensor which could affect the water tightness of the housing. 
This also applies if the sensorôs plastic insert is severely worn. 

4.1 Replacing the sensor system 

If the road sensorôs plastic insert becomes unusable due to mechanical effects, or the 
sensor is damaged, the plastic insert can be replaced with no need to replace the entire 
housing. 
 
Attention: Only replace the sensor system when the road is dry 
 
To uninstall the plastic insert, remove all six hexagon socket head screws. There is a small 
opening on the edge of the cover suitable for inserting a screwdriver. This allows you to lift 
out the plastic insert. Make sure that the connection cable on the underside of the sensor 
has not broken off. The connectors must be pulled out without putting a strain on the cable. 
 
Important: When replacing the sensor a new seal must be fitted and a new 
desiccation bag inserted in each case 
 
The housing must be cleaned thoroughly before installing the new sensor. Even small 
impurities on the seat of the seal can cause the sensor to fail in the long term. No moisture 
must be trapped in the housing. The new desiccation bag must only be removed from its 
sealed protected packaging immediately prior to installation. The label shows its 
functionality (blue: o.k., pink: the desiccation bag is used up).  
 
On connecting the connector to the new sensor, make sure that you do not touch the 
sensor electronics. Electrostatic discharge (ESD) destroys the sensor. 
 
The seal must be greased with silicone grease prior to insertion. The seal must not bend 
out of line on installing the plastic cover. The plastic cover must be inserted into the 
housing without the use of force. The threads of the fixing screws must be greased. First 
lightly screw in the screws and then tighten evenly (torque 2 Nm). 
 
 
 
 
 
 
 
 
 
 
 

A 

A 
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4.2 Connections 

4.2.1 Cable 

See Section 3.3 Installation ï Connecting the cable 

4.2.1.1 Power supply 

The IRS31 power supply is 12V DC. The power supply unit used must be approved for 
operating devices of protection class III (SELV). 

4.2.1.2 RS485-interface 

The device has a half-duplex, 2-wire RS485-interface with the following settings: 
Data bits: 8 
Stop bit: 1 
Parity: none 
Adjustable baud rates: 1200, 2400, 4800, 9600, 14400, 19200*, 28800, 57600 
* = factory setting and baud rate for firmware update 
 
The screening of the cable MUST be laid to earth in the control cabinet 
 
If the device is not connected properly: 
- It may not function correctly 
- It may be permanently damaged 
- There is a danger of electric shock under certain circumstances 

4.2.2 Connections in the housing 

There are two, 4-pole plug sockets on the underside of the plastic insert. These serve to 
connect the power supply and the interface to the associated cable as well as for the 
optional connection of the external temperature sensors. 
 
Power supply connection assignment/RS485 (uncoded):  
1 White Negative power supply 
2 Brown Positive power supply 
3 Green RS485_A 
4 Yellow RS485_B 
 
 
 
External temperature sensor connection assignment (coding pin1): 
1 White External temperature right 1 
2 Brown External temperature right 2 
3 White External temperature left 1 
4 Brown External temperature left 2  
 
 
Cable labelling is based on DIN 47100.
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5 Configuration 

Lufft provides PC software for configuration purposes. You can set the device according to 
your requirements with the aid of this software. 

5.1 Factory settings 

The factory settings of the IRS31 are as follows: 
Device-ID: 1 
Baud rate: 19200 
RS485-protocol: Binary 
Averaging interval: 10 s 
If several IRS31 devices are operated on a UMB network, the ID must be changed before 
connection to the network, as each device requires a unique ID. IDs are allocated in 
ascending order, beginning with number one. 

5.2 Using PC configuration software 

The main functions of the configuration software are described in detail in the Online Help. 
For this reason only the sensor-specific menus and functions are described here. 

5.2.1 Configuration  

After loading an IRS31-UMB configuration, all relevant settings and values can be 
adjusted. 

5.2.2 Channels for the measurement request 

The channel for the measurement request can be activated by clicking on the respective 
channel. 

 

5.2.3 Averaging 

Via PC-Config-Software the averaging can be activated. The quantity of values which can 
be used for the averaging is configurable. Through the averaging the update of the 
channels will be extended. 
   

A 




















