VS20-UMB - VISIBILITY SENSOR

- Measures visibility up to 2000m
- Ideal for road traffic applications VS20-UMB Visibility sensor 8366.U50
N Analog output 4.20 mA with UMB and analog interface (4...20 mA)
_ Digital UMB pI’OtOCO| Measuring range 10..2000 m
. Accuracy +/- 10% of measurement value
(RS_485 |.nterfac.e) X Firmware update and calibration of the sensor via RS485
- Calibration device available Output signal 4.20mA
(optional) Interface RS485 half-duplex, UMB protocol
Protection type P66
The VS20 is configured via the Weight ca. 4kg
software UMB-CFG: Dimensions 360x180x80mm
Operating temperature range -40...60°C
_ Reading / Changing of the current Power stfpply Typical 24'VDC (.12...28VDC) 3W
. Connecting cable Included in delivery
configuration
- Calibration UMB interface converter ISOCON 8160.UIS0
- Polling of the current measurement Ventilation unit 8366.UBEL
values Connecting cable 8366.UKAB10
- The software allows configurations Calibration kit visibility 8366.UKAL1
to be loaded and stored Power supply 24V/4A 8366.USV1
Surge protection 8379.USP

The measurement data are available for
further processing in the form of a
standard protocol (Lufft UMB protocol).

10...2000 m measurement range
Calibration kit (optional)
Forward light scattering technique
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TEMPERATURE, HUMIDITY, SNOW HEIGHT

Temperature probe 8160.TF

Dimensions Length 50mm, @ 6mm

Output signal Resistance

Weight 3709

Cable length 10m

Protection type 1P68

Connector COMBICON Phénix

Operating temperature range -50...150°C

Operating humidity range 0..100% RH

Temperature

Principle Pt100

Measuring range -50...150 °C

Accuracy +0,2°C (-30...70°C), otherwise +£0,4°C, + 1 Digit

Temperature/RH probe 8160.TFF10, 10m cable length

Temperature/RH probe 8160.TFF50, 50m cable length

Dimensions Length 185mm, @ 16mm

Output signal Resistance, frequency

Operating voltage 6..15V

Operating current approx. 10mA

Weight 4009

Protection type IP54

Connector COMBICON Phénix

Operating temperature -30...70°C

Operating humidity range 0..100% RH

Relative humidity

Principle Capacitive

Measuring range 0...100 % RH / accuracy +2% RH

Temperature

Principle Pt1000

Measuring range -30..70 °C / accuracy +0,2°C

Measuring head for 8160.TFF10 and 8160.TFF50 8160.HC

Radiation shield 8150.SCHUW

Calibration ampoule 50% 8151.E50

Calibration kit 8151.KAL

Snow height sensor 8365.00

Dimensions Length 230mm, @ 80mm

Dimensions Temperature shield length 120mm, @ 110mm

Lightning protection All connections are protected with a discharge
capacity of 0.6 kA

Functions Switchable between distance and height
measurement

Weight 2kg

Analogue interface Distance/snow level (0) 4 ... 20mA (adjustable),
12 bit resolution

Digital interface Distance/ snow level and air temperature RS232,

transmission rate 1200 Bd - 19200 Bd, ASCII
various protocols

Power supply 11...15VDC

Snow height

Principle Ultrasonic

Measuring range 0..10m

Accuracy +0.1% of measuring range
Resolution 1 mm

Temperature

Measuring range -35..60°C

Resolution 0.1°C



WIND (ULTRASONIC)

Technical Data Order No.

Combined wind sensor ultrasonic with heating 8352.USH4M

Dimensions Length 555mm, radius 160mm
Measuring interval 0.1s

Construction Housing stainless steel

Output signal 4..20mA and RS485

Weight 1.5kg

Heating 24 VDC/70VA

Interface RS485 and 2 analog outputs
Protection type P67

Power supply Probe 9..26VDC/5VA

Wind direction North changeover point
Included in delivery Mounting flange, connector
Operating temperature range -30...60°C

Operating humidity range 5...100%

Wind speed

Principle Ultrasonic

Measuring range 0..60 m/s

Accuracy +0.15 m/s (0..5 m/s) <1.5% of measurement

(>5 m/s), standard deviation
Wind direction

Principle Ultrasonic
Measuring range 0..360°
Accuracy +3°
Power supply for heated probes 8161.5V4
Lightning protection for mast 8357.BS

Technical Data Order No.

WindSonic 4.20mA 8352.US6M
Dimensions 142x160mm
Output signal 4..20mA
Weight 0.5kg
Protection type P65

Power supply Anemometer 9..30VDC @ 40mA, typical
Operating temperature range -35..70°C
Wind speed

Principle Ultrasonic
Measuring range 0..60m/s
Accuracy +2%
Resolution 0.01 m/s
Wind direction

Principle Ultrasonic
Measuring range 0..360°
Accuracy +3°

Resolution 1°



PRECIPITATION (TIPPING BUCKET)

Rain gauge 0.1 mm heated 8353.01

Dimensions @ 225mm, height 480mm
Connection type Open cable ends
Collecting area 200cm 2

Resolution 0.1 mm

Weight 7.5kg

Heating 24 VDC/AC, 55W
Mounting type On mast, @ 50mm
Operating temperature range -20...60°C

Power supply for heated probes for 8353.01 8161.5v4

Stand, height Tm 8353.FUS

Rain gauge 0.1 mm unheated 8353.02

Dimensions @ 225mm, height 480mm
Connection type Open cable ends
Collecting area 200cm ?

Resolution 0.1 mm

Weight 7.5kg

Mounting type On mast, @ 50mm
Operating temperature range -20...60°C

Stand, height Tm 8353.FUS

Rain gauge 0.2 mm unheated 8353.04

Dimensions @ 165mm, height 255mm
Connection type Open cable ends
Collecting area 200cm ?

Resolution 0.2 mm (tipping bucket)
Weight 3809

Mounting type On mast, @ 50mm

Rain gauge 1 mm unheated 8353.05

200(i)/300(i)/208

Dimensions 100x50mm, height 100mm
Connection type for 8353.05 Open cable ends
Collecting area 50cm ?

Resolution 1 mm (tipping bucket)
Weight 3009

Mounting type On mast, @ 50mm




AIR PRESSURE, WIND

Technical Data Order No.

Pressure sensor 8355.03

Dimensions 100mm x 65mm x 4Tmm

Connection type Cable clips

Output signal 4..20mA

Operating voltage 7..15VDC

Operating current 4mA

Weight ca. 360g

Protection type IP54

Operating temperature range -40...60°C

Max. burden <(UB-7V)/20mA

Operating humidity range 0...95% RH (non-condensing)

Absolute pressure

Principle Capacitive ceramic

Measuring range 0..1200 hPa

Accuracy +0.5hPa, for T=20°C and 600hPa <Pabs <1100hPa

Absolute pressure

Principle Capacitive ceramic

Measuring range 0..1200 hPa

Accuracy +1.5hPa, for 0°C <T <40°C and 600hPa <Pabs <
1100hPa

Absolute pressure

Principle Capacitive ceramic

Measuring range 0..1200 hPa

Accuracy +2.0hPa, for -20°C <T <45°C and 600hPa <Pabs <
1100hPa

Absolute pressure

Principle Capacitive ceramic

Measuring range 0..1200 hPa

Accuracy +3.0hPa, for -40°C <T <60°C and 600hPa <Pabs <
1100hPa

Technical Data Order No.

Wind sensor unheated 8368.01

Dimensions Traverse Tm

Start-up value 0.9m/s

Connection type Open cable ends
Weight 2.5kg

Cable length 10m

Protection type P65

Wind direction 2° open at south
Operating temperature range -30...70°C

Wind speed

Principle / Measuring range Generator / 0.9..50 m/s
Wind direction

Principle / Measuring range Potentiometer /0..358 °
Wind sensor heated 8368.02

Power supply for heated probes 8161.5V4

Wind sensor unheated technical data as 8368.01 8368.03

Wind sensor heated technical data as 8368.02 8368.04
Heating 40W, 24VDC/AC
Power supply for heated probes 8161.5V4



CAMERA

Camera = "Virtual eye on site"
in conjunction with measurement Night vision camera 9983.00
data:
Operating conditions
- Creates trust and visually illustrates :Zzztt'i‘;: — Izzism 536 pixels
measurement data Lens From super wide-angle to telephoto
- Recommended combination especially Color sensor 1 lux at 1/60 s, 0.05 lux at 1 s exposure time
in conjunction with ice warning systems
to limit patrols to the greatest possible Infrared spotlight LED 9984.00

extent

- Images of road condition day and night
in real time with infrared spotlight (option)
and GPRS transmission

- FixDome camera for flexible
mounting, for interior and exterior
use (IP65)

- 3MEGA resolution
(QXGA, 2048x1536 pixels)

- Interchangeable lens from super
wide-angle (90°) to telephoto (15°)

- Color sensor: 1 lux at 1/60 s, 0.05 lux
at 1 s exposure time

- Stainless steel ring
(polished, matt, powder-coated)
and dome

- Outdoor wall bracket (IP65)

Super wide-angle to telephoto lens
Resolution: 2048x1536 pixels

Color sensor: 1 lux at 1/60 s,

0.05 lux at 1 s exposure time
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THE UMB-MODULES

Common features of all UMB modules Technical Data Order No.
ISOCON-UMB 8160.U1SO
- Galvanic isolation between sensor supply ANACON-UMB 8160.UANA
and communication IRS21CON-UMB 8410.U1SO
- Host communication via RS232 (PC/ Operating conditions
GPRS-modem), RS485 (EAK) Power supply ' 12...26VDC
- Small housing with top hat rail hiricenis Lo SUCH mr
mounting and bus-connection Ambient temperature -30°C ... +60°C
) 9 d . Relative Humidity <95% RH
- Firmware update via RS232 S 1P20
- Common power supply (24V) for UMB Module width 23mm
modules and (heated) sensors RS232 connector DSUB9
- Online data-transfer (no memory) Sensor connector Screw type
- Network with up to 32 modules Storage conditions
Ambient temperature -40°C ...+70°C
ISOCON-UMB  communication — <95% Ril
Accessories Order No.
module for all UMB sensors Power supply 230VAC/24VDC (100VA) 8366.USV1
GPRS/GSM modem with camera connection 8160.MOD-VIOLA

- Communication-watchdog for reliable
sensor function (reset)

- Overvoltage protection for all interfaces

- LED indication for operation mode

ANACON-UMB  2-channel universal

transmitter

2 analog inputs, 24-bit-resolution for
voltage, current and resistance

LED indication for operation mode for
following Lufft-sensors:

- Temperature / humidity sensor

- Combined wind / air pressure sensor
- Ultrasonic wind sensor 4..20mA

- Precipitation gauge (tipping bucket)

Other inputs:
Digital signals (e.g. door contact) | ———

IRS21CON-UMB  communication € W 91__%_6 . L = .! .
module for Lufft road sensor IRS21 = =l |
COSO VOGO

CHA 4 i u A

- Converts the IRS21 protocol into UMB
protocol

- controls the galvanically isolated power
supply for IRS21

- overvoltage protection for all interfaces

- LED indication for operation mode

Compact design

Easy commissioning

RS232 or RS485 data transfer
Easy software updates

Free configuration software

Order-No 84100150

o
=
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LCOM - LUFFT COMMUNICATOR

The LCOM (Lufft-Communicator) is an
industrial PC with the Windows-CE LCOM Lufft Communicator 8510.EAK
operating system. The following interfaces Operating Conditions
are available for communication purpo- Power supply 20..:28VDC
ses: Power consumption 10VA
Ambient temperature -30°C ... +60°C
-USB Relative humidity <90% RH
- CDMA modem (RS232) Protection type P20
- Partyline modem (RS232) Dimensions 230mm x 130mm x 50mm
- UMB bus (RS485) USB interface USB2.08
GPRS modem interface RS232 on Wago Cage Clamp
Conversion to the foIIowing standard Partyline modem interface RS232 on Wago Cage Clamp
protocols can be made in combination gMBlbus.i”terface ';5.48;5] oliYaqoleagelElamp
. : isplay size inc|
with the UMB technology: Display resolution 800 x 480 pixel
Storage conditions
TLS Ambient temperature -30°C ...+60°C
NTCIP Relative humidity <95% RH
TLS over IP with GPRS (Asfinag)
DGT Power supply ~ 230VAC/24VDC (100VA) 8366.USV1
XML (Asfinag) GPRS/GSM  modem 8160.GSM

Synop (in planning)

The equipment is configured and
measurement data presented on the
built-in 7 inch touch screen display.
A service PC is therefore no longer
required.

Remote access is available for software
uploads and data analysis on the LCOM
and UMB modules over the GPRS
modem.
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MODEM - VIOLA, GPRS

Modem for UMB and camera 8160.MOD-VIOLA

GPRS Modem 8160.GPRS

Tiltable mast, hot-dip galvanized 8357.450

Dimensions length 450cm

Plastic cabinet, large 8357.CAS2

Dimensions 600mm high x 400mm wide x 210mm deep
Metal box, small 8357.CAS1

Dimensions 120mm high x 360mm wide x 80mm deep
Lockable tilt device 8357.450V

4 fixed anchor dowel pins 8357.450D




CONFIGURATION EXAMPLES

Community Temp / Humidity Wind speed / Precipitation
Weather Station 8160.TFF10 direction 8368.01 8367.U01

Data collection on
polling server

Communication via
wireless modem

(CDMA/GPRS)
UMB modules
Standard 24\(; ?;;‘gser sugply
GMA/ARWIS an modem
configuration
Standard
ARWIS configuration
Data collection IRS31-UMB IRS31-UMB
on site (EAK) Temperfa\tyre/ R2.S-'UM.B Wmfi spged/ VS.Z(.)-I:J.MB Intelligent Intelligent
Humidity Precipitation direction Visibility road sensor road sensor

8160.TFF10 8367.U01 8368.01 8366.U50 8510.U050 8510.U050

Possibility to

connect a camera

Wired or wireless
data transmission

NTCIP / TLS
Standard with
EAK

EAK (LCOM) ANACON ISOCON ANACON ISOCON ISOCON ISOCON
8160.UANA 8160.UI1SO 8160.UANA 8160.UISO 8160.UISO 8160.UISO



UMB CONFIGURATION-SOFTWARE

UMB configuration-software isensorconfin =
Main | Info |

Functions ; o :

_ Config u ration of sensors General properties Communication properties

- On-site calibration of sensors . 1 - s oo

- Indication of current measurement values ey o Prtakl = K

- Firmware update for UMB-sensors Ty || =

and UMB-modules

Meassurement 5etup

General Parameters | Channel1 Chanrel 2 ]

Coming soon

e . Senzoitype Meassurement categony Unit
Multi lingual user interface [T7F B160TF] Sl iy an
" B "o
- "trace funCtlon ’ Interface recorder Mir-value Man-value Offset i Urit from Charnel

|0.o00 [100.000 [0.000 | =1
Underrange [%] Owenange [%] Sensor powerup time [ms]
o = 5 = 5 -
Meassurement intervall [5] Number of samples for average
|5 R E 2| tverage over B0
Channel description
ihum\d\ly

Configuration of analog sensors

[Ero15ensorDefinition i o [=]

Sensor Selection

Type of Sensor 8]
| TFF-UME =

Save/Exit
Delete ‘ Modify Configure ‘ Cancel/Exit

Update Channellist | Firmwareupdate Sensor ‘

Selected Sensors

D 1Type Adress Channels !Active Channels

1 ANACOM-LUIMB 24577 132 B

1 R25-UMB 8193 | 2]

1 WE20-UMB 12289 30 E

1 TFF-UMB 16385 1] 1]

Click Sensor to edit/remave Sensor Double Click Sensor to edit active channels
Autozcan Werify Save to Dizk Load from Dizk.

Selection list of sensors

ESelect active Channels r

ChMr. 1Measurement ‘Unit |Hange ‘Active ‘ __AJ Click an Chat
140 temperature A -200.00 .. 45000  inactive
160 temperature G -200.00 .. 450,00  inactive
108 temperature 2 -328.00 .. 84200  inactive
125 temperature F 32800 842.00 _
145 temperature F -328.00 .. 84200 inactive
165 temperature °F -328.00 .. 84200  inactive
110 dewpaint C -200.00 .. 450.00 _
130 dewpoint e -200.00 .. 450,00  inactive
180 dewipoint T -200.00 .. 45000  inactive
170 dewpoint 2B -200.00 .. 45000  inactive
Selection list of sensor channels 1 - s P800 . 84200 _

(temporary data request) 131 dewpoint °F 32800 84200  inactive Li:




SOFTWARE Collector/SmartView3

Functions

Web based visualisation and data
collection software for Lufft
dataloggers/transmitters

Storage of data in database

Flexible export and import functions for
integration of external/third party software /

data (CSV and XML) |-l o lpolling -_l

Simultaneous data collection via unlimited
communication modules (e.g.modems)

Integration of webcam pictures
(via TCP / IP-FTP)

Basis version Collector
(Collector for up to 5 stations)
Order-no: 8160.COLLECTO5

Unlimited version Collector
(unlimited quantity of stations) 5 .
Third part Wi
Order-no: 8160.COLLECT 1] ey arnings
software Alarms
SmartViews3 incl. Collector
up to 5 stations
Order-no: 8040.SV05
SmartView3 incl. Collector Additional S
unlimited calculations Configuration
(Web visualisation)
Order-no: 8040.5V300
New functions:
- extremely flexible alarming Weather Sma!‘tW'eb
(SMS, email, voicemail) forecast Visualisation
- 6h forecast module nowcast
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MEASUREMENTS

= T
& S e
=

=~k ] B
Ll ¥ e e

Current measurements displayed in the
form of an indicator

Integration of a camera image into the
visualization

Graphic displays (day and week charts)

Measurement data in tabular form

Please note:

- Road surface temperature below 0 degrees Celsius and below dew point

causes frost.

- Liquid precipitation (rain) on frozen ground causes black ice
(subsurface road temperature below 0 degrees Celsius).

- Snow does not remain on the ground when the subsurface is warm but generally
turns to water (subsurface road temperature above 0 degrees Celsius).
However, melting snow increasingly draws heat from the ground during prolonged
snowfall, for this reason snow may remain on the ground later despite above zero

ground temperatures.
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COLLECTOR / SmartView3 FUNCTIONS

Data Transfer

Lufft dataloggers/
transmitters

Connections

Intervals

Modem poll

Recalculation of values

Clock synchronisation

Calculation channel

Backup/archive of
data

User access
administration

Export/Import

Functions of SmartView3

Quantity of weather stations

Opus200 (Online and Offline)

Opus?2 (Online and Offline)

UMB (Online)

HP 100 (Offline)

Read sensor configurations

Change sample and storage rate and memory mode
(Min/Max/ave)

Transfer camera picture via FTP

Direct (RS232)

TCP/IP (Station with COM Server or CDMA/GPRS Modem with
fixed IP address or DynDNS support)

Modem (TAPI)

PPP (camera picture only)

Fixed (e.g. every 20 minutes)

No transfer at special night periods (e.g. not between 10.00
p.m. and 5.00 a.m.)

Special times

Max quantity of modems
"Modem Pools" (poll stations with dedicated modems)

Re-scale data before storing in the database
Mapping of data before storing in the database (e.g. change of
road conditions codes)

device needs the corresponding software function, device clock
can be UTC or local time (with or without summertime
adjustment)

Calculation of sensor data as "calculation channel" according
to delivered raw data. Immediately: scale of raw data for a
configurable coefficient, generation of sum/average/minimum
value/maximum value for a specific period of time; mapping of
the values

Time-controlled automatic backup of full database
Time-controlled deletion of old data in database (including
backup of data before deletion starts)

Time-controlled compression of data in the database including
backup before compression starts (reduction of data down to
one value per hour/day)

Time-controlled deletion of "old" camera pictures in the
database (including backup of data before deletion starts)
Restore of backup-data - including deletion of compressed data
bevore restoring process starts (if the backup is the result of a
data compression)

Automatic transfer of backup-file onto a server via FTP

Administration of users / functions and user groups
Admission to functions for users/groups
Create/delete stations

Edit/view configuration of a station

Create/delete website

Change configuration of website

Edit/view configuration of website

Create/change user

Change configuration data of software

Manual export/import

Automatic export/import

Export of configurable values of one or more stations in one file
Export in "CSV" format incl. parameter settings

Import in "CSV" format incl. parameter settings

Export in "XML" format incl. parameter settings

Scale of data for export (e.g. recalculation of m/s into km/h)
Mapping of data for export (e.g. recalculation of road conditions
codes)

Scale of import-data before storing the data in the database

Mapping of import-data before storing the data in the database

Basis
version
Max. 5

X X X

X
All types

Opus200
X

Unlimited
X

X X

X X X X

X

Complete
version
Unlimited

X X X

X
All types

Opus200
X

Unlimited
X

X

X X X X

X

SmartView3
with
Collector
Unlimited

X X X

X
All types

Opus200
X

Unlimited
X

X X

X X X X X X X X X

X X X X X X

X X



COLLECTOR / SmartView3 FUNCTIONS

Calculation channel

Control of automatic
export/import

Visualisation of data
as"website"

Warnings/alarms

Internal calculation of sensor data as "calculation channel”
according to imported raw data. Immediately: scale of raw data
for a configurable coefficient, generation of
sum/average/minimum value/maximum value for a specific
period of time; mapping of the

Dew point calculation with an external program
Peronospora calculation with an external program
Venturia calculation with an external program
Botrytis calculation with an external program
Oidium calculation with an external program

Export if new data have been stored

Time-controlled export (e.g. every 5 minutes)

Flexible definition of time-interval for export based on start-up-
time

Export and execution of a software program

Export and automatic transfer of a file via FTP

Export and execution of a software program and import of the
calculated result (e.g. disease model calculation)

FTP transfer of files before import starts

Time-controlled FTP transfer of files including "Wildcard"
support

Automatic deletion of files transferred via FTP after transfer has
been finished

Import of files including "Wildcard" support

Automatic deletion of import files after import has been finished

Indication of station's status (last data transfer, transfer
success) in a table

Indication of station's status (last data transmission, transfer
success) on a static map

Indication of (selected) sensor data in a "pop-up" window by
"scroll over" with the mouse on a station, on the static map
Indication of status-information and current values of stations
on "stations-page" per station

Indication of camera-picture on "stations-page" of a station
Graphic indication of the current value on the "station page" in
the form of an analog-instrument

Indication of reports (day/month/year) with sum/average and
extreme values during the report period of time, on the "station
page” S
Automatic generation of "data pages" to indicate the data in
the given time interval, day/week/month/year (diagram and
table)

Selectable "data pages" including current values from sensors
of different stations and different storage intervals
(day/week/month/year) on one page

Selectable line and status (bar) diagrams on "data-pages"; line
diagrams with up to 4 different Y-axes (units). Scale of line
diagrams manually or automatically

Indication of reports (depending on configured period for the
station pages) with average/sum and extreme values on the
period of time, on the station page

Management of "pages-archive" for data pages (historic
measurements)

Automatic transfer of admission rights on to website/webserver
(via .htaccess - function has to be active on web-server)
Automatic erasure of archive pages prior to configured period of
time

Configuration of high and low threshold per sensor; generation
of warnings/alarms if value is out of limits

Alarm message if station cannot be polled

Alarm message if import file cannot be used

In case of alarms, generation of email message (station could
not be polled, sensor delivers error, sensor delivers error
value/import, sensor delivers error /import, sensor delivers
alarm value) to one or more destination addresses

Basis
Version

max. 5

Complete
Version

unlimited

SmartView3
with Collector

unlimited
X

X X X X X

X

b



MEASURING STATIONS -

Road surface temperature: The sensor measures
the "sun temperature” 2 mm below the surface.
The most important temperature measurement for
ice warning systems.

Road depth temperature - Depth 1: The sensor
measures at a depth of, for example,

5 cm below the road surface. Typically the road
surface temperature graph follows a similar path
with a time delay.

Road depth temperature - Depth 2: The sensor
measures at a depth of, for example, 30 cm below
the road surface. Compared to the road surface
temperature the measurement only changes very
slowly. After a long cold phase the measurement is
often below 0°C, so that critical road conditions

can arise even when the weather changes from
"dry/cold" to "warmer/humid" and the air tempera-
ture is above zero.

Freezing temperature: The sensor measures the
proportion of salt in the water and calculates the
freezing temperature from this. This is the value at
which the soluble liquid on the surface freezes
(icing).

Water film: The sensor measures the water film
height in micrometers. Aquaplaning usually occurs
between measurements from 0.7 mm to (700
micrometers). The higher the water film, the higher
must be the concentration of the de-icer in order to
prevent freezing. The freezing point is dependent
on the concentration of the de-icer and the actual
water film height.

Salt concentration: The sensor measures the pro-
portion of salt in the water and calculates the free-
zing temperature from this. The salt concentration
is equivalent to the freezing temperature.

Road condition: The sensor measures whether the
road surface is dry, damp or wet. Dryness, damp-
ness or wetness is determined in accordance with
the measured water film height (see above). The
sensor also determines critical road conditions
(slippery).

Precipitation quantity: The sensor measures and
recalculates the precipitation quantity every minute.
Typically, this is output as "intensity per hour", e.g.
6.8 mm/h = 6.8 [I/m2]/h.

Precipitation type: The sensor differentiates bet-
ween the following typical types of precipitation
(also described as "present weather"):

- Rain

- Snow

- Soft hail
- Hail

- Drizzle

- Sleet

Air temperature: The sensor generally measures
the air temperature in an air permeable housing,
which protects the sensor against direct radiation
and humidity, at a height of 4 m above the road (on
the mast). In the event of solar irradiation, the air
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temperature measurement varies considerably from
the road surface temperature.

Dew point: Dew point is the calculated temperatu-
re at which the ambient air is unable to absorb any
further moisture, i.e. the air drops out water in

liquid form (mist formation).

A road surface temperature below the dew point
leads to the formation of frost (at road surface tem-
perature < 0°C).

Relative humidity: The sensor generally measures
the humidity in the radiation-protected housing at a
height of 4 m above the road (on the mast). The
dew point is calculated on the basis of the relative
humidity and air temperature.
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