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1 PRO-Modbus overview

BENEFITS

Wear-free, precise data acquisition
Highreliability andlongevity

Cuprotormade of seawater-resistant aluminium
Forhighest capacity

Simpleinstallation formast, flange and bore

Practical cable plug connection

FEATURES

Outstanding protection against electrostatic discharge foroperationinlightning-prone regions
Widerange of operating forall-yearapplicationinmost climatic zones due to integrated, regulated heating
Especiallyrobust due toreinforced axis

Very wide measuringrange

Low starting values of

Highresolution of measuringvalues

Very low needs of maintenance

STANDARDS

EMCacc.to EN61000-6-2,EN61000-6-4,
EN61000-4-2,-3,-4,-5,-6, -1,
NamurNE-21

VDE 0100

WMO No. 8

VDI 3786 part 2

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 must be
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, incorrect electrical
installation (false polarity) etc.

4. Damageswhichare causedbyusing the device beyondthe specified operation conditions.
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3 Initialoperation

Thewind canberepresented by avectorquantity. Foracomplete description of the wind itis necessary to specifyits
speedanddirection. The two components are subject to spatialand temporal variations; thus, strictly speaking, they
arevalid only for the site where the measuringinstrumentis put up. We therefore recommend to select the place of
installation very carefully.

SELECTING THE PLACE OF INSTALLATION

Generally, wind measuring instruments should not measure the specific wind conditions of alimited area, but
indicate the typicalwind conditions of awiderarea. 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 anundisturbedterrain).

If anundisturbed terrain of this kind does not exist the sensormust be put up at aheight of atleast 5mabove the
obstacle height. If the sensormustbeinstalled onaroof top the place of installation must be in the middle of the roof
to avoid predominantwind directions.

If youwant to measure bothwind directionand wind speed, install the sensors at the same measuring point,

if possible, and make sure to avoid any mutualinfluence of the sensors. Awind sensor pair easily meets this
requirement since the sensors are set up side by side. Theirhorizontal distance should be approximately 1.5m. The
two sensors must be staggeredvertically so that the lower edge of the upperwind speed sensoris 0.1to 0.5 mabove
the upperedge of the lowerwind direction sensor.

MOUNTING OF THE CUP ROTOR AND THE WIND VANE AT THE SENSOR

The bores atthe cuprotorand the windvane are attachedin such away that they canonly be installedinacertainclear
position. All 3 screws must be used to fasten the cup rotorresp. the wind vane. Thus the correct direction of rotationis
guaranteed. The necessarywrenchisincludedindelivery.

1 Halbrundschraube mit
Innensechskant
round head screw with

1
! hexagon socket
M3x8 DIN7380
2 Schalenstern / cup rotor
T 3 Schalensternglocke / cup rotor

protective globe

4 skt-Stiftschliissel / hex head
wrench

1 Schraube mit Innensechskant
screw with hexagon socket
M3x12 DIN7380

2 Windfahne / wind vane
3 windfahnenglocke / wind vane protective globe
4 skt-Stiftschliissel / hex head wrench
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4 Maintenance

The sensordesign permitslong periods of maintenance-free operation. We recommend aregularvisual verification
andfunctional test of the wind sensors aswell as a sensor calibration of both sensortypes atintervals of 2 years.

With problems, which you cannot solve, do not hesitate to contact our LAMBRECHT meteo service under:

Tel: +49-(0)551-4958-0

Email: support@lambrecht.net

5 Principles of installation

Because theinstallation take place in a dangerous height, the assembly personal must follow the rules for
prevention of accidents.

I. TRAVERSE WITH SLOTTED BORES
(ID32.14567.010000)

At the traverse at each end are bores with a slot and with a @ 30 mm.

1. Removethe nutfromthe sensor.
2. Putasensorwithassembled cable sidewiseintothe bore.

3. Attachthesensorwiththe flat side of detached nut from the lowerside.
Tightenwith a suitable tool (wrench size 40), until a twisting safety of the sensoraligned to the northis given.

Il. Mountinginto bores
Material thickness forinstallation of the sensorbetween the nuts may be max. 10 mm.

1. Removethethreadnut fromthe sensor.

2. Thesensorwithcable-plugconnectionisledwithout cableinto the bore and fastened by the opposite side with
theloosenutasunderl.3.

connectorinthelowerpart of the sensor casing so that you canlater maintain or dismounting the sensor. Put
furtheracableloop as sensor protectionagainst waterunderthe sensor.

@ Whenyouinstallthe connecting cables make sure not to excessively shortenthe cableleading to the

Tip: Install the sensors on ground to the traverse and align you the wind vane parallel to the traverse. You go
onlythenupward,inorderto accordingly alignthe sensors with traverse under assistance of a partneron
ground.

%
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6  Settingupthe northdirection forthe wind direction sensor

Forwind direction measurements the north mark on the sensormust be aligned with the geographical north
direction. You have to turn the marking exactly overthe marking at the sensorshaft. Whenyou have aligned the
marks, you may fixthe wind vane with e.g. apiece of adhesive tape. Whenyou have fixed the wind vane this way you
canlocate thereference point by aiming atit 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 pointinthe north.

Tosetup the sensor’snorth orientation selectalandmark whichis as faras possible up north withregard to the final
position of the wind direction sensor. The reference point can be selected using atopographicalmap (1:25000). The
exact position of thereference pointis determined usingan amplitude compass that canbe adjusted horizontally on
astand.

@ Please make sure there is no magnetic deviation of the compass.

Whenthe north directionis set up forthe wind direction sensor, you canmounting it as under point "Principle of
installation”. Remove any adhesive tape.

If youcannot select anorthernreference point owingtolocal conditions, you can proceed analogously using a
reference pointinthe south. Inthis case, however, you have to make sure the north mark on the sensordoes not point
tothereference point butinthe opposite direction.

7/ Electrical connection

PRO-Modbus sensors are connected to adata measuring systemvia the open cable end. The sensors have acable-
plug connectiontothe cable. The connecting cableis suitably led along the mast between the data evaluation
device (indicatinginstrument ordata acquisition system)and the sensor. The cable must be fastened using
appropriate cable ties (theirlength depends on the mast diameter).

@ Leadthe cableinawide curve fromthe mast to the bottom of the casing so that you canlater easily dismount
the cable.

Please note that the cable onthe data processing sideis protected against moisture, e.g. by using suitable cable
glands. If the mastis prepared accordingly, the connection cable can also be laid completelyinthe pipe sections of a
mast.

@ Toreduce therisk of inductive interference the sensor must be properly grounded (screening on both
sides).

8 Heating

The sensorhas anelectronically controlled 18 W heating within the sensorhead. The heatingis supplied togetherwith
the sensorelectronics. (Onrequest a separate supply of the sensorelectronics and the heating by afixed cableis
possible.)

%



Undermost climatological conditions the heating prevents blocking of the moving
sensorparts(seeillustration). The cup rotor orthe wind vane are not heated. Incase
oficingorformation of ice at the moving sensorelement the functionisrestricted for
the period of icing.

9  Wiringdiagram
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10 Dimensioneddrawings

Schalenstern: Aluminium; Oberfldche: elox. sw
cup rotor: aluminium; finish: elox. blk
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Glocke: Aluminium; Oberfldche: elox. sw
protecting cover: aluminium; finish: elox. blk
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Gehduse: Aluminium
housing: aluminium
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11 Modbus protocol

The LAMBRECHT meteo Modbus sensors and the met[LOG] follow the specification of the Modbus organization:
"MODBUS APPLICATION PROTOCOL SPECIFICATIONV1.1b3" (see www.modbus.org).

11.1 Dataencoding

MODBUS uses the "big-endian" format foraddresses and data. Thismeans thatif a value is transmit-ted with a
numberformatthatislargerthanasingle byte, the "most significant byte"is sent first. Forvalues that go beyond
oneregister(e.g. 32 bit) thisis not clearly specified forthe Modbus. Inthese cases (32 bit or 64 bit) the LAMBRECHT

Modbus sensors follow the big-endian number format.

Example Big-Endian:

Registersize value
16 - bits Ox1234 is transmittedinthe order: Ox12 Ox34.

Example Big-Endian (32 bit or 64 bit):

Registersize value

32 - bits Ox12345678 is transmittedinthe order: Ox12 0x34 O0x56 Ox78.

11.2 Device address

The addresses1...247 are permitted for Modbus.

11.3 Standard configuration - Default

Baudrate:

Address:

DEFAULT ADDRESSES OF THE LAMBRECHT SENSORS

19200 Baud

Eachsensortype (orfamily) hasits owndefault address.

Address

Sensor

1

Wind speed

Wind direction

Precipitationrain[e]

THP

EOLOSIND

com[b]

PREOS

ARCO

O [0 (NN O A~ NN

u[sonic]

S

Pyranometer2nd Class

j—
)

Secondary standard Pyranometer

N

PT100 to Modbus converter (temperature)

%

Byte frame accordingto MODBUS
standard forRTU mode:

8ET1(1startbit, 8 data bits, 1 parity bit
(even parity), 1stop bit)
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11.4 Modbuscommand set

The LAMBRECHT Modbus sensors support the followingcommands:

"ReadInput Register" command: 0Ox04 (measured data)

"Write Multiple Register" command: Ox10 (write sensordata)

11.5 Measuredvalue and parameterregisters
Theregisterrange 30001to 35000 of the LAMBRECHT sensorsisintended formeasured values.

REGISTER FOR THE WIND SPEED SENSOR 00.14524.101030

Register Parametername Unit Factor Description

address

30001 Wind speedinstantaneousvalue m/s 10 1decimalplace INT

30002 Wind speed average value since last m/s 10 1decimalplace INT
retrieval

30003 Wind speed maximumvalue m/s 10 1decimalplace INT

30004 Wind speed minimum value m/s 10 1decimalplace INT

Note: The values from the registers with the maximumvalues and minimum values are automatically reset as soon as
theregisterwith the average values hasbeenread out.

REGISTER FOR THE WIND DIRECTION SENSOR 00.14523.131030

Register Parametername Unit Factor Description

address

30201 Wind directioninstantaneousvalue ° 10 ldecimalplace INT

30202 Wind direction average value sincelast | © 10 1decimalplace INT
retrieval

30203 Wind direction maximum value ° 10 ldecimalplace INT

30204 Wind directionminimumvalue ° 10 ldecimalplace INT

Note: The values fromtheregisters with the maximum values and minimumvalues are automatically reset as soon as
theregisterwith the average values hasbeenread out.

Theregistersaddresses 30001to0 35000 apply to all LAMBRECHT meteo Modbus sensors, but are only available or
validif therespective sensorsupports the corresponding values (e.g. a pure temperature sensordoes not provide
any wind speed)..

The LAMBRECHT sensors give OxD8F1= 9999(16bit) as error code orinvalid value.

%
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11.6 Sensorparameters/Configuration parameters

Registeraddress 40001to 46000 contains the configuration parameter of the sensor.

Register Parameter name Unit Divisor | Description

address

40001 Modbus device address 1 The addresses...247 are allowed.

40200 Baudrate 0,01 96=9600
192=19200
384=38400

46000 Number of mapping 1 Contains the number of occupied INT

registers mappingregisters forthe

autoconfiguration

11.7 Mappingregister forautoconfiguration

Registers address 46001-49000 containing foreach sensor the available registers with measured values and sensor
datafromtherange 30001-35000.

Theregisters canonly be read out as ablock! The length of the block or the number of available mapping
registersisinholdingregister 46000.

Forexample,inthe PRO-Modbuswind speed sensorregisters 46001to 46004 contain valid addresses. The holding
register46000 contains the numberof registers 4. All 4 registers must be read outinthe block with the instruction
0x04.Too many registers ortoo fewlead to anerrormessage.

11.8 Autoconfiguration

The Modbus sensors from LAMBRECHT meteo offer the possibility of autoconfiguration. Thisis supported e.g. by
the dataloggermet[LOG]. Forthe autoconfiguration, the registeraddresses of the measured values and sensor data
availableintheregisterrange 30001to 35000 are listed as consecutive valuesinthe LAMBRECHT sensorsinregister
range 46001t0 49000. Registers 46001t0 49000 canonly beread out as ablock! The length of the block orthe
number of available mappingregistersisinholdingregister46000.

Since the addresses fromtherange 30001to 35000 apply to allLAMBRECHT sensors, anaddress fromthisrangeis
alsorepresentative of ameasuredvalue type.Forexample, register 30401 always contains the current value of the
airtemperature. If thisregisteraddressis notincludedin thelistinregisterrange 46001t0 49000, the connected
Modbus sensordoesnot supply anairtemperature.

If the autoconfigurationis started with the dataloggermet[LOG], it queries the available mappingregisters oneach
COMinterfaceinthe device addressrange1...25. For this purpose, the number of mappingregistersisread from
register46000 and theregisterrange from46001isread out as ablock.

The following table contains the assignment of the configuration to the individual (possible) instantaneous value
registers of the sensors. Some sensors deliverregisters with mean, minimum and maximum values or additional
values beyond this specification. Unknownregisteraddresses (orregisters that are notrequired) must therefore be
ignored during autoconfiguration.

%
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Register | Parameter name Unit Factor | Description Data Function | Storage type

address type code >16 bit

30001 Wind speed m/s 10 1decimalplace INT 0Ox04 Big-Endian
instantaneousvalue WORD

30201 Wind direction ° 10 1decimalplace INT 0x04 Big-Endian
instantaneousvalue WORD

30401 Airtemperature °C 10 1decimalplace INT 0x04 Big-Endian
instantaneousvaluet WORD

30601 Humidity %r.F. |10 1decimalplace INT 0x04 Big-Endian
instantaneousvalue WORD

30701 Dew point °C 10 ldecimalplace INT 0Ox04 Big-Endian
instantaneousvalue WORD

30801 Airpressure hPa 10 ldecimalplace INT 0Ox04 Big-Endian
instantaneousvalue WORD

31001 Precipitation mm 10 ldecimalplace INT 0x04 Big-Endian
amount total WORD

31101 Precipitation mm 1000 | 3decimalplaces uLONG | Ox04 Big-Endian
amount total (High- Registers 31101and 31102 can WORD
WORD) only beread outtogether

31102 Precipitationamount (function code 0x04) 0x04 Big-Endian
total (Low-WORD) WORD

31201 Precipitation mm/ 1000 | =average (1-min.) INT 0Ox04 Big-Endian
intensity min 3decimalplaces WORD
1-minute (sliding) Time base = 1min.

Measuringrate = 6xpermin.

31401 Globalradiation W/m2 |10 ldecimalplace INT 0x04 Big-Endian
instantaneous value WORD

31501 Globalradiation W/m2 | 100 2 decimalplaces LONG 0x04 Big-Endian
instantaneousvalues Registers 31501and 31502 WORD
(High-WORD) canonlybereadouttogether
(temperature (functioncode O0x04)
compensated)

31502 Globalradiation 0x04 Big-Endian
instantaneousvalues WORD
(Low-WORD)

(temperature
compensated)

31591 Globalradiation W/m2 100 2 decimalplaces LONG 0x04 Big-Endian
instantaneousvalues Registers 31591and 31592 WORD
(High-WORD) canonlybereadouttogether
(uncompensated) (functioncode Ox04)

31592 Globalradiation 0x04 Big-Endian
instantaneousvalues WORD
(Low-WORD)

(uncompensated)
12 -
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11.9 Mappingregister

Register Register Unit Factor | Description

address value

46001 30001 Registeraddress |1 Wind speedinstantaneousvalue INT
46002 30002 Registeraddress |1 Wind speed average value sincelastretrieval | INT
46003 30003 Registeraddress | 1 Wind speed maximumvalue INT
46004 30004 Registeraddress |1 Wind speed minimumvalue INT
46005 30201 Registeraddress | 1 Wind directioninstantaneousvalue INT
46006 30202 Registeraddress |1 Wind direction average value since last INT

retrieval

46007 30203 Registeraddress |1 Wind direction maximumvalue INT
46008 30204 Registeraddress |1 Wind directionminimumvalue INT

12 Disposal

LAMBRECHT meteo GmbHisrecorded andregistered at the Stiftung Elektro-Altgerate Register earunder:

WEEEreg. no. DE45445814

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

Withinthe EU

N
%

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 acertified disposal company forelectronic waste.

Outside the EU

Please observe the regulations applicable to the proper disposal of waste electronic devicesineach country.

13 Technical data - Cable

ID 32.14567.060010

Structure:

4-pole;shielded

Flameresistance: acc.toULStyle 20549

Length:

15m

%

DIMENSIONED DRAWING - CABLE
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14  Technical data - Sensors

Measuring principle

Hall SensorArray, non-contact

Range of application

temperatures -40...+70 °C (heated) *; wind speed max. gusts 100 m/s;

humidity 0...100%r.h

Heating 8 W heating; electronically controlled (The heating withinthe sensorhead prevents
blocking of the moving parts under most climatological conditions.)
Supplyvoltage 24VDC (6...32VDC)

Currentconsumption

max. 800 mA at 24 VDC and max. heating - 13mA at 24 VDC andinactive heating
(The heating canbe deactivated via software tool. This allows the current
consumptiontobereducedto8.5mAat24VDC.)

Housing seawater-resistant aluminium; IP 65inupright position;
M12 cable-plug connection; stainless steelnutandlock washer
Dimensions see dimensioned drawings

Scope of delivery

1sensor(without cable)

Forconnectionto

(notincludedinscope of delivery)

LAMBRECHT meteo dataloggers; power supply units;
user specific evaluation systems (notincludedin delivery)

Accessories

(please orderseparately)

ID 32.14565.017000
ID32.14567.010000
ID32.14565.019000

Traverse
Lightningrod

Traverse (only with50 mmadapterID 32.14567.008000)

Parameter

Wind direction sensor
1D 00.14523.131030

Wind speed sensor
ID00.14524.101030

Measuring element

windvane; Aluminum;
specially coated

3-armed cup rotor; Aluminum;
specially coated

Measuringrange 0...360° 0.5..75m/s

Accuracy +2° +0.3m/s<10m/s;+0.5m/s...60m/s
Resolution <1° <0.Im/s

Starting value <0.5m/s <0.5m/s

Interface RS485 RS485

Protocol ModbusRTU ModbusRTU

Weight 0.4kg 0.35kg

Measuredvalues

currentvalue; average value; max. value of the average value; min. value of the average value

@ *)Remark: Incase of icingand formation of ice at the movable sensormeasuring element the functionisrestricted forthe period of icing.

Forinstallation sites with highrisk oficing LAMBRECHT provides for specially heated sensors.

Copyright © 2024 LAMBRECHT meteo GmbH. Allrightsreserved.
Informationin thisdocument subject to change without notice.
Photo copyright: © Udo Kroener - Adobe stock
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