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1 The perfect weather sensor

- Forindustrial applications as well as use under extreme environmental conditions

.- Sevenparametersinone and atthe sametime
Wind direction

Wind speed

Airtemperature

Relative humidity

Barometric pressure

Globalradiation

AR VAR VAR VAR VAR VARV

Dew point temperature (calculated value)
- Withindependent,integrated sensors for high accuracies of each parameter

- Nomovingmeasuring elements, i.e. no wear, low maintenance, and very service-friendly

2 Advantages ataglance

. Extremelyrobust,compactweather sensorwith high-quality, pollutant-resistant housing made of anodized
aluminium

- |dealforuseinextreme environmental conditions, e.g. deserts, tropics, high mountains

- Versionwithintegrated heating systemforyear-roundicing-free operation

. Lamellashelterforaccurate measurements with the temperature-humidity sensors

« ModbusRTU

- Storage, evaluationand display of the measured values using the “MeteoWare CS” evaluation software

- Easy, space-savingmountingon 50 mm standard pipe

3 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,incorrect electrical
installation (false polarity) etc.

4. Damageswhichare causedbyusing the device beyondthe specified operation conditions.

Naa' Y
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4 Introduction

The sensors of the u[sonic] family are very robust, compact, and extremely reliable. The system acquires the
horizontal airflow and processes the measuring data to the meteorological parameters wind speed and wind
direction. Furthermore the weather module of the u[sonic]WS7 acquires the meteorological parameters air
temperature, relative humidity, barometric pressure, and globalradiation. Based on the measured data u[sonic]WS7
calculates the dew pointtemperature and provides forits serial output along with the measuring data.

The sensors and further system components are mountedin a splash water- and dust proof metal housing. The
measuring data are automatically transmitted via serial interface RS-485in talkermode, when power supply is
switched on. Due to theirshock- andvibration proof construction the sensoru[sonic]WS7 is particularly qualified
foruse undersevere environmental conditions. The housingis made of anodized seawaterresistant aluminium. An
electronically controlled heating device enables the sensorto operate in between the widerange of -40up to 70 °C.

STATIC MEASUREMENT PRINCIPLE FOR WIND MEASUREMENT MEANS

- Determination of dataworks without moving measuring elements, i.e. no abrasion, least maintenance,and no
recalibrationbecause of thismethod.

- Thewindparameters canbe measured alsoinwintertime accurate and precise, because of the electronic
controlled heating fortheimmovable measuring elements. This heatingis particularly effective againstice and
snow inallclimatic zones.

- Themeasuring principle allows very low starting values and highrepeat accuracy.
- Thecompactsensoriseasy toinstall. Due to the special measuring principle minor changes from the angle of

pitchcanbedisregarded.

ADVANTAGES OF THE SENSOR

- Apartfromthe sensorsforwind speedanddirectionthe compact housing also contains built-in sensors for
airtemperature, relative humidity, global radiation, and barometric pressure. The dew point temperatureis
calculated accordingly.

- Thebuilt-intest function of the station, enabled by the tight integration of the meteorological sensorsinto the
enclosure, canperform cyclic self-testing and notify the user of erroneous data orfailure.

- Thecompactdesign of this sensorwith seven meteorological parametersis eliminating the traditional cabling
andinstallationwork significantly. Distribution boxes, power supply units, and otheraccessories canbereduced
toaminimum expense.

5 Startup

Wind canberepresented by avector quantity. Foracomplete description of the winditisnecessary to specify its
speedanddirection. The two components are subject to spatialand temporal variations; thus, strictly speaking, they
arevalid only for the site where the measuringinstrumentisinstalled. We therefore recommend selecting the place
of installationvery carefully.
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6 Installation conditions

6.1 General

Forprofessional wind measurements according to meteorological standards (e. g. VDI 3786, Part 2) location

and height of the wind sensor are important forrepresentative and accurate results. Generally, wind measuring
instruments should not measure the specific wind conditions of alimited area, butindicate the typical wind
conditions of awiderarea. To obtainresults which are representative forawiderareaand comparable to values
measured at different places, the sensormust not be mounted under the lee of higher obstacles. The distance to any
obstacle shouldbe atleast 10 times the obstacle’'s height (corresponding to the definition of anundisturbed area). In
generalameasuring height of 10 mabove groundisregardedideal.

If anundisturbed terrain of thiskind does not exist, the sensorhas to be putup atanheight of atleast 6 mabove the
obstacle height. If the above mentioned requirements are not feasible, e. g. on mobile measurements at vehicles or
at measuring containers, compromises have to be found and documented. If the sensor must be installed on aroof
top the place of installation must be in the middle of the roof to avoid predominant wind directions.

transmitters), generators orantennas. We recommend a minimum distance of 2mto these installations.
Furthermore aminimum distance of 5mto MF-/HF- and Satcom- (e. g. Inmatsat, VSat) antennas has to be
kept. The maximum electric field intensity may not exceed 10 V/m (tested according to EMC standard). When
indicated a greaterdistance should be kept.

@ The place of installation should not be in the operation fields of radar devices (radar scanners orradar

To avoid possible measurement errors due to heat sources as hot orwarm fumes, hot surfaces etc. next to the sensor,
the mounting site should be chosen accordingly.

6.2 Tools andinstallation material

There are no special tools or materials required for the installation works. Allwork can be carried out with
commercially available tools such as screwdrivers andin-hexwrenches.

6.3 Unpacking the sensor

The sensoris packedin aseparate box, carefully protected against mechanicalinfluences during transport.
Please verify that the following parts and documents are enclosed:

. Sensoru[sonic]WS7 Modbus
. Usermanual

Accessories: (depend on order size, in all cases separately packed)
Connecting cable with plugand core cable ends
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6.4 Incoming inspection

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

7/ Power supply

The weathersensoru[sonic]WS7 Modbus has a supply voltage range of 6...60 VDC.
The sensorheating has to be supplied with24 VDC.

8 Installation work (short description)

The sensorisinstalledin three steps:

1. Attachthecableplugtothe sensorand,if necessary, pullthe cable throughthe mast
2. Mountingthe sensoratthe mast, but before tightening the screws you must align the sensorto the north

3. Attachingthecable to the powersupply and the signal acquisition system

8.1 Mounting the sensor

The sensorcanbeinstalled onastandard pipe with an outer diameter of 50 mm and aninner diameter of maximum
40 mm. Before tightening the two M8x12 grub screws and attaching the sensoryou have to draw the cable through
the pipe and align the sensorinto driving direction. For this purpose the housing is marked accordingly (see drawing).
Before the screws of the sensorare tightened, the sensoris adjusted to north.

Use only the supplied fixing screws and do not tighten the north screw tightly. Please pay attentionto a firm
mounting of the sensor at the mast!

8.2 North alignment of wind sensor

Forwind direction measurements the north mark on the sensor must be aligned with the geographical north
direction. To adjust the wind sensorinafirm and correct mannerinto the north direction thisitemis equipped with an
integrated mounting aid. Inside the inner bottom of the sensora smallbolt pointing to the northisintegrated to be set
into a corresponding slot of the mounting pipe (if available). Thus the sensoris safely attached. If needed you canturn
inorunscrew the pinby means of in-hexwrench.

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

@ Compassdeclinationhasto be considered!
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Toalignthe sensorahead (onships)locate apoint outside the shipinthe landscape whichislocatedin the ship ahead
directionrespectivelyinthe centreline orin case of the sensoris mounted faraway from the middle line aline parallel
tothe centreline. Once the sensoris adjusted, it can be fixed with the two grup screws. Finally the earth screw has to
be connectedto the ship’s ground. Acid-free contact greaseisrecommended to protect contact surfaces against
corrosion.

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

8.3 Power supply and signal cable

The sensoru[sonic]WS7 Modbus requires a 4-pole M12 plug connector. The cable shield should be connected with
both ends at the ground wire (PE).

@ Toreducetherisk of inductive interference the sensormust be properly grounded.

The external connectionisvia central connectorwhichislocatedinhousing base. For further details about electrical
connectionplease see chapter,Connectingdiagram®. If the sensoris mountedin correct mannerand connected
withtheright cable (accessory), you can attach the wires to power supply and signal outputs to data acquisition
equipment (computer).

The typical power supply requirements of the u[sonic]WS7 Modbusis 24 VDC with a typical currentdrain of 50 mA.
Theinputrangeis6...60VDC or12...42 VAC.The heating of the u[sonic]WS7 Modbus has to be supplied with24 V AC/
DC.Instandard configuration the heating poweris 60 W with a currentdrainof 2.5 Aat 24 VDC.

Theline drivers are capable of transmitting data overcablelengthsup to 1,220 meters (4,000 feet). This maximum
distance willvary depending onthe quality of the used cables. When the power supply of the sensoris switched on,
after2 secondsthe sensorcyclically starts sending data protocols.

8.4 Safetyregulations

Because the wind sensoroftenis mounted on exposed locationsin dangerous heights the installation

A personnel hasto pay attentionto therelevant safety regulations for such works. During the electrical
installation and termination works the external circuit-breaker must be switched off. Itisnot permitted to
openthose housings by unauthorized persons!

8.5 Download of updates

Onourhomepage (https://www.lambrecht.net) you will find free firmware and the configuration software
“Commander”under “Service” inthe “Download Portal” inthe “Free Software Tools & Firmware” section. Select
the appropriate software foryour product and benefit fromnew functions and product enhancements from
LAMBRECHT meteo development afterdownloading.
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9 Maintenance

9.1 Regular maintenance and calibrations

The u[sonic]WS7 Modbusrequires very little maintenance andis designed foralong servicelife. Itisrecommended
tomakeregularvisualinspectionsregarding surface contamination due to weather conditions and to cleanitif
necessary. The glass dome of the radiation sensor should be cleaned with a soft cloth at two-weekintervals. Incase
of persistent stains, the glass dome can be cleaned with soapy water oralcohol.

@ If reference measurements arerequired, itisimportant to consider that the measured values canonly be
comparedif the measurements are performed underthe same conditions. This means that the reference
device mustbe usedvery close to the sensor!

The sensorisameasuringinstrument andis therefore subject to the user’sownrecalibrationcycle.
Recommendation: 2 years.

9.2 Visual checks and cleaning

The use of the sensorunder the respective environmental conditionsrequires certain steps. Itis thus
recommendable to cleanthe outside of the housing and shelter within specificintervals. The intervals are dependant
onthe environmental conditions and the degree of soiling. We recommend aregular sight and functional check.

Incase youshould be faced with any specific problems please contact the LAMBRECHT meteo service under:

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

10 Transports

Incaseitisnecessarytoship orto transport the sensormust be carefully packed to prevent damages during
transport.
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1 Dimensional drawing and connection diagram
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12 Modbus protocol

12.1 General

The LAMBRECHT meteo Modbus sensors follow the specification of the Modbus organization: “MODBUS
APPLICATION PROTOCOL SPECIFICATION V1.1b3” (see www.modbus.org).

12.2 Data encoding

Modbus usesthe “Big-Endian” format foraddresses and data. Thismeans thatif avalueis transmitted withanumber
format whichislargerthanasingle byte, that the “most significant byte” is sent first.

Example Big-Endian:
Registersize value 16 - bits
Ox1234istransmittedinthe sequence: 0x12 Ox34.

To obtainthereal measuringvalue, divide the receivedregistervalue by the divisor.
Values of -9999 indicate aninternal sensorerror.

12.3 Standard configuration (default)

Baudrate: 19200 Baud
Byte frame: 8ET1(1startbit, 8 databits, 1 parity bit (even parity), 1 stop bit)
RTU Sensoraddress: 13

DEFAULT ADDRESSES OF THE LAMBRECHT METEO SENSORS

Address Sensor

1 Wind speed
Wind direction

Precipitationrain[e]

THP

EOLOS-IND; u[sonic]WSé; u[sonic]WS6-NAV
com[b]

PREOS

ARCO

NO (00 | N[Oy O DWW DN

u[sonic]

)

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 meteo Modbus sensors support the following commands:

- “Read Holding Register” command: 0Ox03 (descriptive sensor dataregisters)
- “ReadInput Register’ command: 0x04 (measuredvaluesregisters)
(every measuredvalueis to berequestedindividually)
- “Write Multiple Register” command: Ox10 (Write to configurationregisters)
12.5 Instantaneous values/real-time values (Input Register)

The following measured values are provided by the LAMBRECHT meteo sensors.

Registeraddress Parametername Divisor Quantity of registers Accesstype
30001 Wind speed m/s 10 1 Readonly
30201 Wind direction ° 10 1 Readonly
30401 Airtemperature °C 10 1 Readonly
30601 Relative humidity %r.h. 10 1 Readonly
30701 Dew point °C 10 1 Readonly
30801 Airpressure hPa 10 Readonly
31401 Globalradiation W/m?2 10 1 Readonly

Example: Retrieving the wind speed

OD 04 75 31 00 O01 |7A |C5| OD 04 02 Nl Em
[MSN\W Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 13 | Read Input Register (4) | Address=30001, Quantity of Register=1 [OKICS57A

(SN STransmission| Source Dest Function Func Desk Data NS
5 Response <= Slave 13 Master | Read Input Register (4) | Byte count=2 [ e[0izl 'OKIFOES

%
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12.6 Period values; average, maximum, and minimum (Input Register)
Register Parametername Divisor  Quantity of Accesstype
registers

30002 Wind speed average m/s 10 1 Readonly
30003 Wind speed maximum m/s 10 1 Read only
30004 Wind speed minimum m/s 10 1 Readonly
30202 Wind direction average ° 10 1 Read only
30203 Wind direction maximum ° 10 1 Readonly
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.h. 10 1 Read only
30603 Relative humidity maximum %r.h. 10 1 Readonly
30604 Relative humidity minimum %r.h. 10 1 Read only
30702 Dew point average °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 Readonly
30803 Air pressure maximum hPa 10 1 Readonly
30804 Air pressure minimum hPa 10 1 Readonly
31402 Globalradiationaverage W/m?2 10 1 Readonly
31403 Globalradiationmaximum W/m?2 10 1 Readonly
31404 Globalradiation minimum W/m?2 10 1 Readonly

The data arevalid for the period between the current request and the previous request. The maximumrange of a
periodis 1hour. Recalling the average value of aminimum, maximum and average group will erase the appropriate
registers. Retrieve the values of a group in the sequence minimum, maximum, average.

Use command: 0x03

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

75 34 00 o1 6A 08 o1 o4 o2 [IJJEIN Be (30 o1

04 o2 [INED 8 AE o1 o4

33 00 01 DBIC9 01

00 o1 [8A 09|01 o4 o2 [TJEZH B9 3F ---

LEN Transmission | Source | Dest Function Func Desk Checksum
Query => Master | Slave 1 Read Input Register (4) | Address=30004, Quantity of Register=1 [OK:86A
LEN Transmission Function Data Checksum
Response <= Read Input Register (4 00 00 OK:30B9
LEN Transmission | Source | Dest Function Func Desk Checksum
Query => Master | Slave 1 Read Input Register (4 Address=30003, Quantity of Register=1 fOKiCODB
[M=\W FTransmission | Source Dest Function Func Desk Data Checksum
5 Response <= | Slave 1 Master | Read Input Register (4) Byte count=2 00 D OK:AE38
RS\ Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 1 Read Input Register (4) Address=30002, Quantity of Register=1 [OK:98A
(S\W “Transmission | Source Dest Function Func Desk Data
5 Response <= | Slave 1 Master | Read Input Register (4) Byte count=2

00 14

Func Desk
Byte count=2

Dest
Master

Source
Slave 1

Checksum
OK:3FB9

12.7 Descriptive sensor parameterregisters (Holding Register)
Register Parametername Quantity of registers Remark Accesstype
40050 Deviceidentificationnumber 8 (2 charactersineach | Thereturneddataare Readonly

register) inform of a16 byte null
(15 characters) terminated string
40100 Serialnumber 6(2charactersineach | Thereturneddataare |Readonly
register) inform of a12 byte null
(Ncharacters) terminated string
40150 Firmware version 13(2charactersineach | Thereturneddataare | Readonly
register) inform of a 26 byte null
(Upto 25 characters) terminated string

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

purposes).

31 |36

CA 8B 0D 03 10

OD 03 9C 72 00 08

goooooooooooooon
00.16480.000130000

(M=} Transmission | Source | Dest Function Func Desk Checksum

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

[HS\W Transmission
Response <=

%
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12.8 Configurationregisters (Holding Register)
Register Parametername Allowed values Quantity of registers Accesstype
40001 Modbus device address 1 Write only
40200 Baudrate 96=9600 |1 Write only
192 =19200
384 =38400
40201 Parity l=even |1 Write only
O=none

The device must berestarted aftereach change of asetting!

Example: Changing the RTU address from13to1

oD 10

01

9C M
7F 41

02

00 o1

61 88 10

0D

9C 4

00

(MW | Transmission | Source | Dest Function
9 Query => Master | Slave 13 | Write Multiple

Func Desk Byte count
Register (16) | Address=40001, Quantity=1 | 2

S\ Transmission
6 Response <=

Source Dest
Slave 13 | Master

Function

Write Multiple Register (16)

Func Desk
Address=40001, Quantity=1

13

Autoconfiguration

Register values
00 01

Checksum
OK:417F

Checksum
OK:8861

AlILAMBRECHT Modbus sensors offer the experienced user the possibility toimplement an auto-configurationin his
Modbus masterbased onadditionalinformation storedin the sensor. The necessary information canbe foundinthe
document “Generalinstructions for LAMBRECHT meteo Modbus sensors”.

-14
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14 Technical data

Weather Sensor u[sonic]WS7 Modbus
‘ ID ‘ 00.16480.001130 ‘

Range of application -40...470°C(-50...+70 °Cheated); 0...100 %r. h.

Parameter

Wind direction

Wind speed

Measuring principle

Measuring principle Ultrasonic
Measuringrange 0...359.9°
Accuracy <2°(>>1m/s)RMSE
Resolution 0.1°

Ultrasonic

Measuringrange

0...65m/s

Accuracy

0.2m/sRMSE(v<10m/s); 2% RMSE (10 m/s<v<65m/s)

Resolution
Airtemperature

Measuring principle

0.1m/s

digitaltemperature sensor

Relative humidity

Measuring principle

Measuringrange -40..470°C
Accuracy 0.1K(0...60°C)"; 0.2K(-40...0°C)"
Resolution 0.1°C

capacitive, digital

Barometric pressure

Measuring principle

Measuringrange 0..100%r.h.
Accuracy 1.5%(0..80%)r.h.23;2%(>80%)r.h.
Resolution 0.1%r.h.

piezoresistive

Measuringrange

300...1100 mbar

Accuracy

0.5mbar

Resolution
Global radiation

Measuring principle:

O.1mbar

thermoelectric

Measuringrange:

0...2000W/m2; globalradiationintherange of 285...3000 nm

Accuracy:

Secondclass

Resolution:

0.2W/m2
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Dew point temperature

Measuring principle

passive, calculated from airtemperature and humidity

Measuringrange

-40..+70°C

Resolution

0.1°C

Further specifications

Response threshold 0.1m/s
Interface RS-485
Protocol ModbusRTU
Measuringrate 0.1..10Hz

Supply voltage

6...60VDC; withheating: 24 VAC/DC +20 %

Currentconsumption

sensor: typically 50 mAat 24 VDC; heating: max. 10 Aat 24 VAC/DC

Heating data

factory configurable: 60 W; 120 W; 200 W (standard)

Dimensions H284 mm; @199 mm; mast adapter @ 50 mm for mounting on standpipe
Housing seawaterresistant aluminum

Protectionclass IP66;1P 67

Weight approx. 3.4kg

General « ModbusRTU

- Standard of construction: VDE 0100

- Lowvoltage guideline: 72/23 EWG

- EMC/EMI:DINEN 60945 and DINEN 61000-4-2,3,4,6,11
- Saltfog: EN 60945

- Protectionclass: DINEN 60529

Accessories (please order separately)

ID32.16470.060010 Sensorcable, 15 m, 4 pole M12 plug

"Temperature influence of the shelter:accuracy +1.5 °C atv<2m/sandintensive solarradiation
2Temperature influence of the shelter: +<0.1%r.h. at +10..+40 °C
3 Shelter inaccuracy: < 4 % r.h. dependant on v > 2 m/s and solar radiation

VoY
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15 Disposal

LAMBRECHT meteo GmbHislisted and registered at the Stiftung Elektro-Altgerate Registerearunder:

WEEE-Reg.-Nr. DE45445814

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

Withinthe EU

The device hastobe disposed according to the European Directives 2002/96/EC and 2003/108/EC
(Waste Electrical and Electronic Equipment). Do not dispose the old device inthe household waste!
Foranenvironmentally friendly recycling and disposal of your old device, contact a certified disposal
company forelectronic waste.

Outside the EU

Please follow the regulationsinyour country regarding the appropriate disposal of waste electronic equipment.

Copyright © 2024 LAMBRECHT meteo GmbH. Allrightsreserved. u[sonic]WS7-Modbus_b-de.indd 04.24
Informationinthis document subject to change without notice. Photo copyright: © trongnguyen - Adobe stock

LAMBRECHT meteo GmbH Tel +49-(0)551-4958-0

Friedlander Weg 65-67 Fax +49-(0)551-4958-312 %%% S ENet =
37085 Géttingen E-Mail info@lambrecht.net LN
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