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] Features and benefits

Compactand extremely robust sensorfor measuringwind directionand wind speed
Frictionless measured value acquisition due to non-contact measuring principle
Seawater-resistant surfaces foralong productlife

Increased watertightness throughwater trapsintegratedinthe sensorneck
Electronically controlled, integrated heating of the sensorheads

Windvane and 3-armed cup rotor changeable

Quickand easy installation with pipe mounting and M12 plug connection

2 Warranty

Please note the loss of warranty and non-liability by unauthorized manipulation of the system. You need a written
permission of the LAMBRECHT meteo GmbH for changes of system components. These activities mustbe
operated by a qualified technician.

The warranty does not cover:

1. Mechanicaldamages caused by externalimpacts(e. g.icefall, rockfall, vandalism).

2. Impactsordamages caused by over-voltages orelectromagnetic fields which are beyond the standards and
specificationsinthe technical data.

3. Damagescausedbyimproperhandling,e.g.bywrongtools,incorrectinstallation,incorrectelectricalinstallation
(false polarity) etc.

4. Damageswhichare caused by using the device beyond the specified operation conditions.

3 Disposal

LAMBRECHT meteo GmbH isrecorded andregistered at the Stiftung Elektro-Altgerate Registerearunder:

WEEEreg. no. DE45445814

Inthe monitoring and controlinstrument category, type of device: “Monitoring and controlinstruments for
exclusively commercialuse.”
Within the EU

The device must be disposed of inaccordance with European directives 2002/96/EC and
2003/108/EC (waste electrical and electronic devices). Waste devices must not be disposed of with
household garbage! Forenvironmentally friendly recycling and disposal of your waste device,
please contact a certified disposal company for electronic waste.

Outside the EU

Please observe theregulations applicable to the proper disposal of waste electronic devicesineach country.
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4  Whatisthe ARCO-Modbus?

The sensors of the ARCO series are very robust, compact and extremely reliable. When developing these sensors
particular consideration has been given to the fulfillment of meteorologicalrequirements. The systemacquires

the horizontal airflow and processes the measuring data to the meteorological parameters wind speed and wind
direction. The sensors and further system components are mountedin a splash waterresistant and dust-proof metal
housing.

The measured data are output via a galvanicallyisolated RS485 interface viaModbus RTU after switching onthe
supply voltage. Due to theirshock andvibration proof construction the sensors ARCO-Modbus are particularly
qualified foruse under severe environmental conditions. The housing and the measuring elements are made of
seawaterresistant aluminum alloys. The housing, the cup rotorand the wind vane are anodized. An electronically
controlled sensorheating device allows for operation of the sensor overthe wide range of -30...70 °C.

5 Start-up

Wind canberepresented by avector quantity. Foracomplete description of the winditis necessary to specifyits
speedanddirection. The two components are subject to spatialand temporal variations; thus, strictly speaking, the
values are only valid for the site where the measuringinstrumentisinstalled. We therefore recommend selecting the
place of installation very carefully.

5.1 Installation conditions

Forprofessional wind measurements the location and height of the wind sensorareimportant foraccurate, correct
results andrepresentative wind conditions. Ideally, the sensor should be installed 10 m above the ground on amast.
There should also be nothing affecting wind flow within aradius of 150 m around the sensor. This may be buildings,
trees, talltowers, lifting cranes, moving vehicles, aircrafts, helicopters or other obstructions. Inthe case of mobile
measurements onvehicles often the above mentioned conditions are not practicable. Thenyou have to find
compromises.

Generally, wind measuringinstruments should not measure the specific wind conditions of alimited area, but
indicate the typicalwind conditions of awider area. The values measured at different places mustbe comparable.
Thus, wheninstalling the sensoryou should make sure the place of installationis not under the lee of great obstacles.
The distance between the obstacles and the sensorshould be 10 times the height of the obstacles (this corresponds
to the definition of anundisturbed terrain). If an undisturbed terrain of this kind does not exist, the sensormust be put
up ataheight of atleast 5 mabove the obstacle height.

If the sensormust beinstalled onaroof top, the place of installation must be in the middle of the roof to avoid
predominant wind directions. If you want to measure both wind direction and wind speed, if possible, the sensors
should be mounted at the same measuring point, with any mutualinterference of the sensors being avoided. The
sensorARCO-Modbus meets thisrequirement.

The sensormust notbeinstalled onto, orclose to, transmitting plants or antennas. Aminimum distance of 2
mis to be kept forinterference-free signal transfer.
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5.2 Tools andinstallation material

There are no special tools or materials required forinstallation ormaintenance. Allwork can be carried out with
standard tools available in aregularworkshop.

5.3 Unpackingthe sensor

The sensoris packedin aseparate box, carefully protected against mechanicalinfluences, in orderto avoid damage
during transport. When securely installed, the sensor can withstand shock and vibration, which normally occurs on
ships.

Please verify that the following parts and documents are enclosed:

1sensorARCO-Modbus
lTusermanual
Accessories: Dependant on ordersize, always separately packed)

5.4 Incoming goodsinspection

Please thoroughly check the delivery withregard to completeness and eventual transport damages. In case of
eventual claims please contactusinwritingimmediately.

5.5 Powersupply

The sensorrequires at the input connectora 24 voltnominal DC power source foroperation. The sensorheatinghas a
power consumptionof 2.9 W.

5.6 Mountingthe cuprotorandwindvane

The drillholes onthe cuprotorare arrangedin such away thatit can only be mountedin a specific,unambiguous
position. All screws have to be used and the cup rotor or the wind vane have to be fixed with them. This ensures the
correctdirection of rotation. Therequired Allenkeyisincludedin the scope of delivery.

The wind vane can only be mountedin a specific position. Use all two screws to attach the wind vane to the sensor
head. Thisis the only way to ensure a correct measurement of the wind direction.
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MOUNTING THE CUP ROTOR MOUNTING THE WIND VANE

1 schraube mit Innensechskant
screw with hexagon socket
M3x12 DIN7380

2 Windfahne / wind vane
3 Schalensternglocke / cup rotor protective globe 3 Windfahnenglocke / wind vane protective globe
4 skt-Stiftschliissel / hex head wrench 4 skt-Stiftschliissel / hex head wrench

1 Halbrundschraube mit Innensechskant
round head screw with hexagon socket
M3x8 DIN7380

2 Schalenstern / cup rotor

5.7 Installationwork (short description)

Theinstallation of the sensorinvolves 3 steps:

1. Mountingthe cable onthe sensorandif necessary drawing the cable through the mast.
2. Mountingthe sensoronthe mast, but before tightening the screws you mustalign the sensor to the north.

3. Attachingthecable to the powersupply and the signal acquisition system.

5.8 Mounting the sensor

The sensorcanbeinstalled onastandard pipe withan outerdiameter of 50 mm and aninner diameter of at least

40 mm. Before attaching the unit with the two 8 mm socket screws, the cable must be connected, by drawingit
through the pipe and the sensoraligned to the north orin the forward driving direction. For this purpose the housing
ismarked accordingly (see drawing). Adjust the sensor to the north before tightening the screws.

@ Please make sure that the sensoris firmly attached to the mast!

5.9 Alignment of windvane

Forwind direction measurements the north mark on the sensormust be aligned with the geographical north
direction. To adjust the wind sensorina firm and correct mannerinto the north direction thisitemis equipped with an
integrated mounting aid. Inside the innerbottom of the sensora smallbolt pointing to the northisintegrated to be
setinto acorresponding slot of the mounting pipe (if available). Thus the sensoris safely attached. If needed you can
screw orunscrew the pinby means of an Allenkey.

%



LAMBRECHT meteo | AEM

Youhave to turnthe marking onthe wind vane so thatitis exactly overthe marking onthe sensor shaft. Fixthe position
of the wind vane with, forexample, a piece of adhesive tape. Afteralignment the adhesive tape has to be removed.

Whenyouhave fixed the wind vane you canlocate the reference point by aiming at it over the axis. Now you must turn
the sensor casing on the mounting tube until the tip of the wind vane points to the reference pointin the north. To set
up the sensor’snorth orientation select alandmark whichis as faras possible up north withregard to the final position
of the wind direction sensor. The reference point can be selected using a topographicalmap (1:25000). The exact
position of the reference pointis determined using an amplitude compass that canbe adjusted horizontallyon a
stand.

@ The compass declinationhas to be considered!
Afunctional check at three points offset by 90° directionsisrecommended.

A Follow all safety instructions while setting up the sensoronto a mast.

6 Powerandsignal connection

If the sensoris mountedinthe correct mannerand connected with theright cable (accessory), you canattachthe
wires forthe power supply and signal outputs to the data acquisition equipment (computer). The ARCO-Modbus
sensorrequires a4-pole M12 plug connector. The cable shield should be connected with both ends at the ground
wire (PE).

@ Toreduce therisk ofinductive interference the sensormust be properly grounded (screening on both sides).

The external connectionis carried out via a central connectorwhichislocatedinthe housing base. For further details
about the electrical connection please see section "Electrical connection®. The typical power supply of the sensors
is 24 VDCwitha current consumption of max. 920 mA (incl. heating). Theinput voltagerange canbe 20...28 VDC. The
heating of the ARCO-Modbus has aheating powerof 2.9 W.

Undermostclimatological conditions the heating prevents blocking of the moving sensor parts. Neither the cup
rotornorthe wind vane are heated. Inthe case of icing or formation of ice onthe moving sensorelement the function
isrestricted for the period of icing. The output signal of the sensor conforms to the Modbus RTU to RS485 standard.

/  Safetyregulations

Because the wind sensoris oftenmounted in exposedlocations at dangerous heights the installation

A personnel have to pay attentionto the relevant safety regulations. During the electrical installation work
the external circuitbreaker must be switched off. Itis not permitted forunauthorized persons to open the
housing!
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8 Maintenance

8.1 Regularmaintenance and calibration

The sensors are very low-maintenance and designed foraverylonglifetime. Regularvisual checks are
recommended, regarding dirt build-up on the surface caused by the weather. Whenever thisis the case, we strongly
recommend thatyoucleanit. Aregularvisual and functional check of the wind sensorisrecommended.

If reference measurements are necessary, it must be stringently noted that acomparison of the measured
valuesis givenonlyif the measurements take place under same conditions. |.e. the reference equipment
must be usedvery close to the sensor!

The sensorisameasuringinstrument and thus user specific standards apply regarding the period of recalibration.
Manufacturer'srecommendation: 2 years.

Forthelong-termassurance of the function and accuracy of the proposed components, we are pleased to offeryou
our professional maintenance and calibration services.

8.2 Visualcheckand cleaning

The use of the sensorunderthe respective environmental conditions requires certain actions. Itis thus
recommendable to cleanthe outside of the housing and shelter within specificintervals. The intervals are dependent
onthe environmental conditions and the degree of soiling. We recommend aregularvisualand functional check. In
case you should be faced with any specific problems, whichyou are unable to solve, please contact the LAMBRECHT
meteo service:

Tel: +49-(0)551-4958-0
E-mail:  support@lambrecht.net

9 Transport

Incaseitisnecessary foryouto ship ortransport the sensor, it must be carefully packed to prevent damages during
transport.

%
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ca.174

120

[ ISV Y

gry-grey

I
|

Stiftseite
male side

colorcode
1 brn-brown
Windrichtung m{ bw‘uh ;te
wind direction blk—black
(Alu, schwarz / black) )
] I i -

EERS

020

S+ >N

Steckerbelegung
pin assignment

\Mndgeschwindigkeit

wind speed
(Alu, schwarz / black)

190 R80

| A
N1

ca.500

Ll

Biigel / bow
(V4A blank / bright)

210

Gehduse / housing
(Alu, schwarz / black)

Positionsstift

als Aretierstift
hexagon socket
set screw

M8x12 DIN915  SW4

| _Flanschstecker, Spol.
male socket

Erdschraube M6
earthing  screw

Kupplungsdose, 4pol.
coupler socket

5,6+0,1
Positionsschraube M8 ¢ »Mf T

S T Aufnahmerohr fir den Sensor

pasition screw

e[

g i 2.B. Rohr /pipe 48,3x2,6 or

. N A7 i Rohrf ipe 50x2,5 or
Rohr /pipe 50x2 )

Schlitz im Mastende
bauseits, nach Wunsch
slot in mast,

by customer if needed

Befestiqungsschrauben
fastening screws

~min340_| Mastende fiir Sensorbefesti?ung
$48,3 - 950

mast top for sensor mounting

Ansicht von unten

Gewicht  : ca. _,_kg
weigth  : approx. __kgs
MaBstab /scale : 1:3



1T Connectiondiagram
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12 Modbus data protocols

12.1 General

The Lambrecht meteo Modbus sensors follow the specification of the Modbus organization: “MODBUS
APPLICATION PROTOCOL SPECIFICATIONV1.1b3” (see www.modbus.org).

12.2 Dataencoding

MODBUS uses the “Big-Endian” format foraddresses and data. Thismeans thatif avalueis transmitted with a
numberformatwhichislargerthanasingle byte, that the “most significant byte”is sent first.

Example Big-Endian:

Registersize value 16 - bits

Ox1234is transmittedinthe sequence: Ox12 Ox34.

To obtaintherealmeasuringvalue, divide the receivedregistervalue by the divisor.

Values of -999%9indicate aninternal sensorerror.

12.3 Standard configuration - Default

Baudrate: 19200 Baud
Byte frame: 8E1(1startbit, 8 databits, 1 parity bit (even parity), 1stop bit)
RTU Sensoraddress: 8

DEFAULT ADDRESSES OF THE LAMBRECHT SENSORS

Address Sensor
Wind speed
Wind direction

Precipitationrain[e]

THP

EOLOSIND - u[sonic]WSé
com[b]

PREOS

ARCO

u[sonic]

NO |00 NN NN N

)

Pyranometer2nd Class

j—
)

Secondary standard Pyranometer

—
N

PT100 to Modbus converter (temperature)
u[sonic]WS7

—
W
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12.4 Available Modbus commands

The LAMBRECHT Modbus sensors support the followingcommands:
“ReadHolding Register” command: 0x03(descriptive sensordataregisters)
“ReadInputRegister” command: 0x04 measuredvalue register(each value must be requestedindividually)
“Write Multiple Register” command: Ox10 (write to configurationregisters)

12.5 Instantaneous values/Real-time values (Input register)

The following measuredvalues are provided:

Registeraddress | Parametername Unit Divisor Quantity of registers Access type
30001 Wind speed m/s 10 1 Readonly
30201 Wind direction ° 10 1 Read only
30401 Airtemperature °C 10 1 Readonly
30601 Relative humidity %r. F. 10 1 Readonly
30701 Dew point °C 10 1 Readonly
30801 Airpressure hPa 10 1 Readonly

Example: Retrieve wind speed

0D 04 75 31 7A C5 0D 04
[HS\W  Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 13 | Read Input Register (4) | Address=30001, Quantity of Register=1 JOKIC57A
LEN Source Dest Function Func Desk Data Checksum
5 Slave 13 Master | Read Input Register (4) | Byte count=2 OO i3 OK:FOES8

12.6 Period data - Average, maximum and minimum (Input register)

Register | Parametername Unit Divisor Quantity of registers | Accesstype
30002 Wind speed average m/s 10 1 Readonly
30003 Wind speed maximum m/s 10 1 Readonly
30004 Wind speed minimum m/s 10 1 Readonly
30202 Winddirectionaverage ° 10 1 Readonly
30203 Wind direction maximum ° 10 1 Read only
30204 Wind direction minimum ° 10 1 Readonly
30402 Airtemperature average °C 10 1 Readonly
30403 Airtemperature maximum °C 10 1 Readonly
30404 Airtemperature minimum °C 10 1 Readonly
30602 Relative humidity average %r.F. 10 1 Readonly
30603 Relative humidity maximum %r. F. 10 1 Readonly
30604 Relative humidity minimum %r.F. 10 1 Readonly
30702 Dewpointaverage °C 10 1 Readonly
30703 Dew point maximum °C 10 1 Read only
30704 Dew point minimum °C 10 1 Readonly
30802 Airpressure average hPa 10 1 Read only
30803 Air pressure maximum hPa 10 1 Readonly
30804 Air pressure minimum hPa 10 1 Readonly

%
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The dataarevalid for the period betweenthe current request and the previous request. The maximumrange of a

periodis Thour. Recalling the average value of aminimum, maximum and average group will erase the appropriate

registers. Retrieve the values of agroup in the sequence minimum, maximum, average.

Use command: 0x03

Example: Retrieve wind speed (min. max. avr.) and erase the register content

o1 04 75 34 o0 o1 6A 08 o1 o4 o2 [IJELN B 30 o1

04 75 33 o0 o1 DB (C9 o1 o4 o2 [IJELN 38 AE| 01 o4

75 32 00 o1 8A 09 o1 o4 o2 [TNEZH(Bo[3F ---

[MS\W  Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 1 Read Input Register (4) | Address=30004, Quantity of Register=1 [OK:86A

Function
Read Input Register (4

LEN Transmission | Source Dest Function Func Desk
Response <= | Slave 1 Master | Read Input Register (4) | Byte count=2
LEN Transmission | Source | Dest
Query => Master | Slave 1
LEN "Transmission | Source Dest Function
Response <= | Slave 1 Master | Read Input Register (4
LEN Transmission | Source | Dest Function
Query => Master | Slave 1 Read Input Register (4
[MS\W FTransmission | Source Dest Function Func Desk
5 Response <="| Slave 1 Master | Read Input Register (4)

Byte count=2

Func Desk
Byte count=2

Checksum
OK:30B9

Data
00 00

Func Desk
Address=30003, Quantity of Register=1

Data Checksum
00 D6 QelieA =kt

Func Desk
Address=30002, Quantity of Register=1

Data
00 14

Checksum
OK:3FB9

12.7 Descriptive sensor parameterregisters
(Holding register)

Checksum
OK:C9DB
Checksum
OK:98A

Register Parameter name Quantity of registers | Remark Accesstype
40050 Deviceidentificationnumber 8 (2 charactersineach | Thereturneddataare Readonly
register) informof alé byte null
(15characters) terminated string
40100 Serialnumber 6 (2 charactersineach | Thereturneddataare Readonly
register) inform of a12 byte null
(lcharacters) terminated string
40150 Firmware version 13 (2 charactersineach | Thereturned dataare Readonly
register) inform ofa?26 byte null
(Upto25characters) terminated string

-13
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Example: Retrieve the device identificationnumber
(Theidentificationnumbershowninthe exampleis sensor-dependent. Itis only used here fordemonstration

purposes).

OD 03 9C 72 00 08 [CA 8B OD 03 10 31 |36 | gpoooooooooooooo
00.16480.000130000

(M=W\B  Transmission | Source | Dest Function Func Desk Checksum

6 Query => Master | Slave 13 | Read Holding Register (3) | Address=40050, Quantity of Register=8 [OKi8BCA
LEN Source Dest Function Func Desk Data Checksum
19 Slave 13 | Master | Read Holding Register (3) | Byte count=16 [EUSUZSEIREEIEEEUPSCURCHIRIICER VT SOKI6BES

12.8 Configurationregisters (Holding reqgister)

Register Parametername Allowedvalues Quantity of registers Accesstype
40001 Modbus device address 1 Write only
40200 Baudrate 96 =9600 1 Write only
192=19200
384 =38400
40201 Parity 1=even 1 Write only
O =none

The device must berestarted aftereach change of a setting!

Example: Change the RTUaddressfrom4to1

05 10 9C 41 00 01 02 06 48 05 10
01 7E [09

(SN Transmission | Source | Dest Function Func Desk VG liiigl Register values | @[ <00
9 Query => Master | Slave 5 Write Multiple Register (16) | Address=40001, Quantity=1 | 2 00 01 OK:4806
LEN Source Dest Function Func Desk Checksum

6 Slave 5 Master | Write Multiple Register (16) | Address=40001, Quantity=1 [OK:097E

13 Autoconfiguration

AllLambrecht Modbus sensors offer the experienced user the possibility toimplement an auto-configurationin his
Modbus masterbased on additionalinformation storedinthe sensor. The necessary informationcanbe foundinthe
document “Lambrecht_Modbus_Autoconfiguration”.

%
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14 Technical data

ID 00.14581.030430

Range of application Temperature :-40...+70 °C heated *; wind speed: 0...80 m/s;
rel. humidity: 0...100%r. h.

Interface RS485

Protocol ModbusRTU

Supply voltage sensor20...28 VDC/ max. 920 mAat 24 VDCincl. heating 24 VDC/ 2.9 W

Housing seawater-resistant aluminum; specially coated;
IP 65invertical operating position

Dimensions see dimensional drawing

Weight approx. 1,7 kg

Standards - EMC/EMI:EN 60945
Low voltage guideline 73/23/EWG and VDE 0100
WMONo. 8
VDI 3786 Part 2

.« NMEAO0183

Measuringrange 0...360°

Accuracy +1%

Resolution <1°

Startingvalue 0.3m/s

Dampingratio 0.5..0,6

Measuringrange 0.3..75m/s

Accuracy +2%FSat0.3..60m/s

Resolution <0.Im/s

Starting value 0.3m/s

Delay distance 4m

ACCESSORIES (please order separately)
ID32.14567.060010 Sensorcable, 15m, 4-pole M12 plug (different lengths possible)
HEATING STATUS (specified when ordering)
ID97.14581.000000

The corresponding NMEA protocolis factory-activatedif required.
Please specify ID for protocol activation when ordering.

*)Remark:Inthe case oficingand formation of ice at the movable sensor measuring element, the functionisrestricted forthe period of icing.

Copyright © 2024 LAMBRECHT meteo GmbH. Allrightsreserved.
Informationin thisdocument subjectto change without notice.
Photo copyright: © ustas - Adobe stock 14581_ARCO-Modbus_b-de.indd 23.24
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