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1 u[sonic] - Benefits at aglance

The ultrasonic wind sensor u[sonic] was specially designed for extreme environmental conditions. It comes without
any moving measuring elements andisideal forhighwind speeds. The extreme robust, compact sensorhas ahigh-
quality, pollutant-resistant housing made of hard anodized aluminium and stainless steel.

Three parametersinone device: Wind direction, wind speed, virtual temperature

No moving measuring elements

No mechanical wear, low maintenance requirements

StandardRS-485interface withESD protection

ASCll dataprotocolaccordingtoNMEA 0183

Operating voltage (without heating): 6...60VDC or12...42 VAC

Operatingvoltage (with heating): 24 VAC/DC +20 %

Easy, space-savinginstallationona50 mm standard pipe

Analogoutput: 0...20mA, 4...20mA, 0...5V, 0r 0...10 V forwind speed and wind direction

Heatingpower: 60 W, 120 W, 240 W (standard)

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 or electromagnetic fields which are beyond the standards and
specificationsinthe technical data.

3. Damagescausedbyimproperhandling, e.g. by wrongtools, incorrectinstallation, incorrect electrical
installation (e.g. false polarity) etc.

4. Damageswhichare causedbyusing the device beyondthe specified operation conditions.

3 Introduction

The wind sensoru[sonic]is very robust, compact and extremely reliable. When developing this sensor particular
considerationhas been given to highest quality for fulfilment of meteorologicalrequirements. The system acquires
the horizontal airflow and processes the measuring data to the meteorological parameters wind speed and wind
direction. The sensoris mountedin a splash water- and dust proof metal housing (IP66 and IP67) and can be immersed
temporarily.
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The measuring data are automatically transmitted via serialinterface RS-485in talkermode, when power supply
isswitched on. Due to theirshock- andvibration proof construction the sensoru[sonic]is particularly qualified for
use under severe environmental conditions. The housing is made of anodized seawater-resistant aluminiumand
stainless steel. Anelectronically controlled heating device enables the sensorto operate inbetweenthe widerange
of -40upto70°C.

ADVANTAGES OF THE STATIC MEASURING PRINCIPLE

The sensoru[sonic]isamodernsystemto carry out precise andreliable measurements underhardestapplication
and environmental conditions. The wind measurements take place according to the principle “ultrasonic run-time
measurement”,i. e. static, without moving parts.

Static measuring principle for wind measurements means:

. Determination of dataworks without moving measuring elements, i.e. none abrasion andleast maintenance.

- Thewindparametercanbe measuredalsoinwintertime accurate and precise, because of the electronic
controlled heating fortheimmovable measuring elements. This heatingis particularly effective againstice and
snow inallclimatic zones.

- Themeasuring principle enables very low threshold values, distance- and attenuation constants as wellas avery
highrepetitionaccuracy.

ADVANTAGES OF THE SENSOR

- 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 the sensoru[sonic] with three meteorological parametersis eliminating the installation
work significantly.

4 Start-up

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.

4.1 Installation conditions

411 General

Forprofessionalwind measurementslocation and height of the wind sensor areimportant foraccurate, correct
results and representative wind conditions. Ideally, the sensor should be installedin 10 m above the ground ona mast.
This may be buildings, trees, tall towers, lifting cranes, moving vehicles, aircrafts, helicopters and other obstructions.
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Incase of mobile measurements at vehicles often 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 a wider area. The values measured at different places must be comparable. Thus,
wheninstalling the sensoryou should make sure the place of installationis notunder the lee of great obstacles. The
distance betweenthe 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 putup
ataheightof atleast 6 mabove the obstacle height.

If the sensormust beinstalled onaroof top the place of installation must be inthe middle of the roof to avoid
predominant wind directions. If you want to measure both wind direction and wind speed, the sensors should be
avoided. The sensoru[sonic] easily meets thisrequirement.

The place of installation should not be inthe operation fields of radar devices (radar scanners orradar

CD transmitters), generators orantennas. Werecommend a minimum distance of 2 mto 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.

4.2 Toolsandinstallation material

There are no special tools or materials required for the installation works. Allwork can be carried out with standard
tools, e.g. Allenkey size 4.

4.5 Unpacking the sensor

The sensorisdeliveredin separate packaging, carefully protected against mechanicalimpact, to avoid damage
during transport.

The package contains the followingitems:

. Sensoru[sonic]

« Usermanual

Accessories: (depending onthe scope of delivery, packed separately if necessary)
Connection cable with cable plug

4.4 |ncominginspection

Please check the scope of delivery forcompleteness and
possible transport damage. Please report any complaints
immediately to usinwriting.
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4.5 Energysupply

The sensorrequires attheinput connectoraé6...60VDC or12...42 VAC nominal power source for operation. For
heatingmode a24VAC/DC power supplyisneeded.

4.5.1 Currentconsumption

The powerinput of the u[sonic]is around approx. 50 mA at 24 VDC. The following table shows the maximum power
inputaccordingto configured heating power.

Heating power Max. current consumption at24 VDC
60W 2.5A

120W 5A

240 W (standard) 10A

By default, the maximum heating poweris setto 240 W. The otherheating powerlevels canbe factory-setupon
request.

4.6 Installation work (short description)

The sensorisinstalledinthree steps:

1. Mountingthe cable atthe sensorand if necessary draw the cable through the mast.
2. Mountingthe sensoratthe mast, but before tightening the screws youmust align the sensorto the north.

3. Attachingthe cable tothe powersupply andthe signal acquisition system.

4.7 Mountingthe sensor

The sensorcanbeinstalled onastandard pipe with an outer diameter of 50 mm and aninner diameter of maximum
40 mm. Before tightening the two 8 mm-socket 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 sensor are tightened, the sensoris adjusted to north. Inaddition the sensorhas a pin for the
northdirection. You can put this pininto the nick at the mast (if available). If needed you can turnin orunscrew the pin
by means of Allen key.

@ Please pay attention to a firmmounting of the sensor at the mast!

4.71 Sensornorthing

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
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integrated mounting aid. Inside the innerbottom of the sensora small bolt pointing to the northisintegrated to be set
into a corresponding slot of the mounting pipe (if available). Thus, the sensoris securely attached. If needed, you can
tightenorloosenthe pinusinganAllenkey

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 a topographicalmap (1:25000). The
exact position of thereference pointis determined usingan amplitude compass that canbe adjusted horizontally on
astand.

@ Compassdeclinationhasto be considered!

To alignthe 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 hexagon socket screws. Finally the earth
screw has to be connectedto the ship’s ground. Acid-free contact greaseisrecommended to protect contact
surfacesagainstcorrosion.

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

4.7.2 Power supply and signal cables

An 8-pinM1é cable connectorisrequired forthe electrical connection of the sensor. The cable shield must be
clampedto the protective earth (PE) at bothends

The warranty for the device is excluded if damage occurs due to improper handling. This particularly

@ includes the absence of proper grounding. Correct grounding according to DIN VDI/VDE 0100 is
essential for the safety and functionality of the device. If you have any questions regardinginstallation,
please contactus.

The external connectionisvia central connectorwhichislocatedinhousingbase. For further details about electrical
connectionplease see chapter “Connectingdiagrams”. 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] sensors are 24 VDC with a typical current drainof 50 mA. The
inputrangeis6...60VDC or12...42 VAC.The heater of the u[sonic] has to be supplied with24 VAC/DC. In standard
configurationthe heating poweris 240 W with a current drainof 10 Aat 24 VDC. The signal output of the sensorsis
conformto the requirements of RS-422 standardintalkermode. The line drivers are capable of transmitting data
overcablelengthsupto1,220 meters (4,000 feet). Thismaximum distance will vary depending on the quality of
the used cables. When the powersupply of the sensoris switched on, after 2 seconds the sensorcyclically starts
sending data protocols.

4.7.3 Safetyregulations

Because the wind sensor oftenis mounted on exposed locationsin dangerous heights the installation

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

Theintegrated, intelligent heating of the u[sonic] also ensures that the sensoris kept free of ice and snow during
winter operationandinlocations with criticalambient conditions.
Ondefault, the heating status of the sensoris setto “On” and “Control PIN No Function”.

ED Cé Heating <A> when <B>
[=4 2,
8> Activ low Activ high
<A>

3 6| 3 6 6| 3 6

LIS T

24 voc — | t24 voC —
Heating | Heating | Heating | Heating
[EbkERT P 0ff On off On

3 6|3 6 63 8

I NI

+24\DC ~ | t24 v0C ~
3 6 Heating | Heating | Heating | Heating
On Off On Off

Different operating modes are available for controlling and monitoring the heatingundermoderate temperature
conditions. Therespective functioncanbe setin the “u[sonic] Commander” configuration software.

A ulsonic] Commander - Version: 124 - Firmuware Version: 2.1121.03.2022 - o X

e COMT USB Serial Port ~
Article Number 00.16480.001000 Serial Number 056229.0008 Firmware Version:  2.1m 07.11.2022
Setup  Realtime Values Firmware Update

Signal Update T v

Protocal/ Data Sentencest | NmEA SWIMWY = SWIMTA v

Analog Output: on <
Analog Mode: 0.5V v

Windspeed at max. Signal [ g5 /s -

Heating: on v

Heating Controk: Control Pin_No_Function <

=L (e Heating ON when adtive low (GND) on Contral Pin
Heating ON when active high (~24V) on Control Fin
Heating OFF when active low (GND) on Control Fin
Heating OFF when active high (24V] on Control Pin

4.7.5 Download of updates

Onourwebsite (https://www.lambrecht.net), the Free Software Tools & Firmware category canbe found under
Serviceinthe Resources section. There you can easily download the latest firmware and software tools foryour
product and benefit fromongoingimprovements and new features.
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5 Maintenance

5.1 Regularmaintenance and calibrations

The sensoru[sonic]is service reduced and designed foravery long lifetime. Recommendedis aregularvisual check

regarding dirt of surface caused by the weatherandif so, to cleanup.

If reference measurements should be necessary stringently mustbe noted that a comparability of the
measuredvaluesis given only if the measurements take place undersame conditions. |.e. the reference

equipment must be used very close to the sensor!

The sensorisameasuringinstrument and thus apply user specific standards regarding period of recalibration.
Recommendation: 2 years.

5.2 Visualinspections and cleaning

The use of the sensorunderthe respective environmental conditions requires certain steps. Itis thus
recommendable to cleanthe outside of the housing within specificintervals. The intervals are dependant on the
environmental conditions and the degree of soiling. We recommend aregular sight check. In case you should be
faced with any specific problems please contact the LAMBRECHT service under:

Tel: +49 (0)55149580 or E-Mail: support-lambrecht@aem.eco

6 Transports

Incase the sensorshould be shipped or transported by you, it has to be packed securely to avoid mechanicalimpact

orotherdamages.

7/ 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 has to be disposed according to the European Directives 2002/96/EC and 2003/108/EC

(Waste Electrical and Electronic Equipment). Do not dispose the old device in the 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.
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8 Pinassignment

Female connector
M16 IP67
Contacts: 8 DIN
UL approval

view female side

/LiYEﬂY /2 x 1.0 mm* + 3 x 2 x 0.25 mm?

5m

Pin assignment
Pin Color Cross-section [mm?]
1 black 0,25
2 brown 0,25
3 red 0,25
— L orange 0,25
g yellow 0,25
6 green 0,25
7 blue 1
8 violet 1

Foruse in environments with high electromagneticinterference (e.g. caused by motors/generators,

@ frequency converters, or high-voltage power lines), the use of a galvanically isolated DC/DC converter
(24VDC > 24V DC)* incombination with the u[sonic] isrecommendedin order to further ensure
interference-free operation of the u[sonic].

*)Note: As anexample reference, a galvanicallyisolated DC/DC converter from a third-party manufacturer may be
used, e.g. Orion-Tr Smart 24/24-12 by Victron Energy (MPN ORI242428120).

The productreferenceis provided forinformation purposes only and does not constitute anapproval,
recommendation, orwarranty. The selection, suitability assessment, and responsibility for the use of the third-party
productrestsolely withthe user.

10 -



Dimensional drawing and side view male connector
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10 Wiring diagrams

10.1 Wiring diagram RS-485
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10.2 Wiring diagram RS-422

RRRREARS
8pol. - =
Steckverbindung 12345678 | Erde
plug connection M ‘2 ‘5 ‘4 ‘5 ‘6 ‘7 ‘8 earth
LY=Cl1-Y
2x1.04+ 2x 350,25 mm
32.16470.060000 (15 m)
N Schirm /shield i
5 & = 5 S = Frde
= s 8 6 g 2 earth
T2 F|3 45 e F)T
| | —+ -+ %

Heating control

+ 24 V AC/DC nominal
— 24V AC/DC nomindl
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11.  Grounding

To ensure the functional operating safety of the sensor, it must be grounded through the integrated grounding screw.

Thisis especiallyimportantinareas with:

- Strongelectricalfields (e.g., near high-voltage powerlines)
« Highelectrostatic charge

« Increasedlightningrisk

includes the absence of proper grounding. Correct grounding according to DIN VDI/VDE 0100 is

@ The warranty for the device is excluded if damage occurs due to improper handling. This particularly
essential for the safety and functionality of the device. If you have any questions regardinginstallation,

please contactus.

The following figure shows the sequence forinstalling a grounding wire with alug through the grounding screw on the

sensor.
=
=
s Py o
E 5 B 5 B
=4 = 3 = =
2 2 0~ = 23
g2 — = - £=
£3 8 B 2 23
D =2 = = D =2
£EE £ & 5 &&
28 & = & 2 8 Ifinderschraube mit Innensechskant
hexagon socket head cap screw
"
s [
Rohrkabelschuh Edelstahl-Rundlitze Rohrkabelschuh
ring cable clip stainless steel round strand ring cable clip
4-6mm"; fiir /for M6 6mm?; ¢d4mm ; 1.4401 4-6mm?’; fir /for M6

Figure: Example of an grounding cable
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12 NMEA data protocols

NMEA COMMUNICATION PARAMETERS

Baudrate: 4800 Baud
DataBits: 8

Parity Bit: None (none)
Stop Bits: 1(ormore)

Handshake: without

WIND DIRECTION AND WIND SPEED

Example of data sequence with comma separated fields: $WIMWV,357.0,R,5.2,M,A*CS<CR><LF>
field delimiter:, (comma)
header: $WIMWYV
winddirection: 0.0...360.0
R:relative wind direction
windspeed: 0.1...85.0
Mmetric units m/s

status A(valid)/V (not valid)
stop delimiters: <CR><LF>
errorcode: WD 999.9
errorcode: WS 999.9

MESSAGE STRING WIMTA AIR TEMPERATURE

Example of data sequence with comma separated fields: $WIMTA,-25.0,C*CS<CR><LF>
field delimiter:, (comma)

header: $WIMTA

temperature: -40.0...+70.0

c:°C

stop limiters: <CR> <LF>

errorcode: 999.9

REMARK

The development of aNMEA decoder should not be proceeded from firm field lengths. The NMEA definition
proceeds from avariable fieldlength. The comma character(’,’) serves as field disconnecting switch. Numeric values
inafieldcanberepresented differently.

Incase afieldisnotsent,ithasalength of O characters(,,).
The checksum “CS” is covered to two ASCll characters hexadecimal value. “CS” calculated by XOR operation of each

charactersinthe Sentence between “$” and “*”, but excluding “$” and “*”.

<CR> carriagereturn(hexOD)
<LF> linefeed (hex OA)

Furtherprotocols available onrequest.
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13 Modbus protocol

Note: Modbus must be configuredin default.

This manual covers the general Modbus specificationcommonto allModbus sensors from LAMBRECHT meteo.
The manual allows easy operation of all LAMBRECHT meteo Modbus sensors. Some sensors of the Modbus family

offeradditionalregisters and functions, which are describedin separate documents via the registers and functions
describedhere. Theregisters and functions describedin this manual are sufficient for general operation of Modbus

sensorsinaweatherstationorPLC.

13.1 General

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

13.2 Dataencoding

MODBUS uses the “Big-Endian” format foraddresses and data. This means that if a value is transmitted with a
numberformatwhichislargerthanasingle byte, that the “most significant byte” is sent first.

Example Big-Endian:

Registersize value 16 - bits

Ox1234is transmittedinthe sequence: 0x12 Ox34.

To obtaintherealmeasuring value, divide the receivedregister value by the divisor.
Values of -9999indicate aninternal sensorerror.

13.3 Standard configuration - Default

Baudrate: 19200 Baud
Byte frame: 8ET1(1startbit, 8 databits, 1 parity bit (even parity), 1 stop bit)
RTU Sensoraddress: 9
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DEFAULT ADDRESSES OF THE LAMBRECHT SENSORS

Address Sensor

1 Wind speed

2 Wind direction

3 Precipitationrain[e]

4 THP

5 EOLOSIND; u[sonic]WSé

6 com[b]

7 PREOS

8 ARCO

9 u[sonic]

10 Pyranometer2nd Class

1 Secondary standard Pyranometer
12 PT100 ot Modbus converter (temperature)
13 u[sonic]WS7

13.4 Available Modbus commands

The LAMBRECHT Modbus sensors support the following commands:

Ox03(descriptive sensor dataregisters)
0x04 (measuredvaluesregisters)
(every measuredvalueis to berequestedindividually)

- “Read Holding Register” command:
- “ReadInput Register’ command:

- “Write Multiple Register” command: Ox10 (Write to configurationregisters)

13.5 Instantaneousvalues/real-time values (Input Registers)

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

Registeraddress | Parametername Unit Divisor Quantity of registers Accesstype
30001 Wind speed m/s 10 1 Readonly
30201 Wind direction ° 10 1 Readonly

Example: Retrieving the wind speed

0D 04 75 31 00 O01 |7A 'C5 0D 04 02 gl Em

M=\ Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 13 | Read Input Register (4) | Address=30001, Quantity of Register=1 [OKICS57A
LEN Source Dest Function Func Desk Data NSy

5 Slave 13 Master | Read Input Register (4) | Byte count=2 [ e[(IzN 'OKIFOES

%
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13.6 Period data - Average, maximum and minimum

(Input Registers)

Register | Parametername Unit Divisor | Quantity of registers | Accesstype
30002 Wind speedaverage m/s 10 1 Readonly
30003 Wind speed maximum m/s 10 1 Readonly
30004 | Windspeedminimum m/s 10 1 Readonly
30202 Wind directionaverage ° 10 1 Readonly
30203 Wind direction maximum ° 10 1 Readonly
30204 Wind direction minimum ° 10 1 Readonly

The data are valid forthe period between the currentrequest 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

01 04 75 34 o0 o1 [6A |08 o1 o4 o2 [IJJELN B (30 | 01

04 75 33 00 01 ‘DB C9 01
75 32 00 01 [8A (09 01 04

[MSN\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
[HS\R STransmission | Source Dest Function Func Desk Data Checksum

5 Response <= | Slave 1 Master | Read Input Register (4) | Byte count=2  Je[oNe0] OK:30B9

(S\W Transmission | Source | Dest Function Func Desk Checksum
6 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 e[l 'OK:AE38

[MSN\W 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 Checksum

5 Response <= | Slave 1 Master | Read Input Register (4) Byte count=2 ORI FOKISEBY
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13.7 Descriptive sensor parameterregisters (Holding Registers)

Register Parametername Quantity of registers Remark Accesstype
40050 Deviceidentificationnumber 8 (2 charactersineach | Thereturneddataare Readonly
(15 characters) register) mfor.m ofa]ét?yte null
terminated string
40100 Serialnumber 6(2charactersineach | Thereturneddataare |Readonly
register) inform of a12 byte null

(TTcharacters) . .
terminated string

40150 Firmware version 13 (2 charactersineach | Thereturned dataare Readonly
register) inform of a26 byte null

(upto 25 characters) , .
terminated string

Example: Retrieve the deviceidentificationnumber

(Theidentificationnumbershowninthe exampleis sensor-dependent. Itis only used here fordemonstration
purposes).

oD 03 9C 72 00 08 |CA (8B 0D 03 10 31 |36 | gooooooooooooooo
00.16480.000130000

[MSNR Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 13 | Read Holding Register (3) | Address=40050, Quantity of Register=8 [OK:8BCA

LEN Source Dest Function Func Desk Data Checksum
19 Slave 13 | Master | Read Holding Register (3) | Byte count=16 [EUEURSCIREEISEPSCUCCTICICE VN "OKI6BES

13.8 Configurationregisters (Holding Registers)

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 1=even 1 Write only
O=none

The device must berestarted aftereach change of a setting!

%
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Example: Changingthe RTUaddress from4tol

05 10 9C 41 00 01 02 06 48 05 10 9C 41 00

01 [7E 09

(A=W Transmission | Source | Dest Function Func Desk Byte count JREEISCIAEINEEN "Checksum
9 Query => Master | Slave 5 Write Multiple Register (16) | Address=40001, Quantity=1 | 2 00 01 OK:4806
(W=\I “Transmission | Source Dest Function Func Desk Checksum

6 Response <= | Slave 5 Master | Write Multiple Register (16) | Address=40001, Quantity=1 [FOKI097E

13.9 Autoconfiguration

AlILAMBRECHT Modbus sensors offer the experienced user the possibility toimplement an auto-configurationin his
Modbus masterbased onadditionalinformation stored inthe sensor. The necessaryinformationcanbe foundinthe

document “Lambrecht_Modbus_Autoconfiguration”.
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14 SDI-12 Interface

@ SDI-12 has to be preconfigured ex works.
Please specify when ordering: Ild-No. 97.16470.000002 Configuration SDI-12

The communicationusing SDI-12 protocolvia SDI-12 interfaceis based onthe ‘SDI-12 A Serial-Digital Interface
StandardforMicroprocessor-Based Sensors, Version1.4,2017°. The u[sonic] canbe usedinbus mode parallel to

otheru[sonic].

The following subset of SDI-12 commands were implemented into the u[sonic].

Formoreinformation onthe SDI-12 protocol, please referto the standard documentation mentioned above orthe
website www.SDI-12.org.

IMPLEMENTED SDI-12 COMMANDS

Command Function Sensorresponse

al Acknowledge Active a<CR><LF>

al! Sendldentification allcccccccemmmmmmyvvxx... xx<CR><LF>

aAb! Change Address b<CR><LF>

aM! StartMeasurement atttn<CR><LF>

aMC! StartMeasurementand Request CRC | atttn<CR><LF>

aCl! Start Concurrent Measurement atttnn<CR><LF>

aCcCl StartConcurrent Measurementand | atttnn<CR><LF>
Request CRC checksum

aDO! Send Data (BufferO) a<Werte<CR><LF>

a<Werte><CRC><CR><LF>
av! Start Verification atttn<CR><LF>
aX! Resettingthe Addresses a<CR><LF>

a =Address of the corresponding sensor
Standard sensoraddresses =0

SDI-12 commands always start with the address of the appropriate sensor. Therefore all other sensors on the same bus
willignore these commands. SDI-12 commands end with ‘", Allanswers from sensors start withits address, too, butend
with the ASClI characters ‘Carriage Return’ <CR>and ‘Line Feed’ <LF>.

The SDI-12 protocolis based on the ASCII character set. The baud rate of the SDI-12 protocol is 1200 Bd and has the
byte frame format:

start bit

data bits (least significant bit transmitted first)
parity bit (even parity)

stop bit

e

Acknowledge Active - a!

Thiscommand ensures that the sensorresponds torequests. Basically it asks the sensorto confirmthatitis connected
to the bus.

The sensorreturnsits address and <CR><LF>.

%
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Syntax
Command Answer
al a<CR><LF>
a-Sensoraddress a-Sensoraddress
I - End of command <CR><LF> - End of answer
Example:
Command Answer
0! 0<CR><LF>
1 1<CR><LF>

Send Identification - al!

The commandal!isusedto ask the sensorforits modelnumber and firmware version.

Syntax

Command Answer

al! al4LMGmbH151647011.1<CR><LF>
a- Sensoraddress a- Sensoraddress

| - Command “Send Identification”
al4LMGmbH151647011.1
14 - 2 characters SDI-12 version no. 14 = version 1.4
LMGmbH]15 - 8 characters manufacturer's name
(= Lambrecht meteo GmbH)
164701 - 6 characters sensor type
1.1- Firmware version

I - End of command <CR><LF> - End of answer
Example:
Command Answer
on 014LMGmbH1514582S1.1<CR><LF>
1 114LMGmbH1514582D1.1<CR><LF>

Change address - aAb!

The factory setting forthe addressis “0”.If there are several sensors connected to one bus, the sensoraddress can

be changed withthe command “aAb!”. The addressis always a single ASCll character. Standard foraddresses are

the ASCllcharacters “0” to “9” (decimal 48 to 57). If there are more than 10 sensors connected to one bus, using the

characters “A”to “Z” (decimal 65to0 90)and “a” to “z” (decimal 97to 122) is allowed. The sensor answers with its new
addressand <CR><LF>. Afterthe addressis changed, one should not send furthercommands to the sensorfora
period of one second (see also “SDI-12 Standard, Version1.4,2017”).

%
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Syntax
Command Answer
aAb! b<CR><LF>

a- Oldsensoraddress
A - Command “Change Address”
b - New sensor address
I - End of command

Example:
Command Answer
OAl! 1<CR><LF>

Start Measurement - aM!

b - New sensoraddress

<CR><LF> - End of answer

The command aM!requests that the sensorprocesses the returning string and provide the available measured data.
Incontrast to standard sensors describedinthe SDI-12 documentation the [u]sonic measures continuously. Thus the
measured values from the continuous measurement are stored in a bufferwhile the stringis being processed. These

values are processed after the string processing. Therefore the [u]sonic always responds with “a000”. Thisis also the

reasonwhy the [u]lsonic does not send a “Service Request” andignores signals to interrupt the measurement. Prior

tothereturned waiting time the dataloggermust not send furthercommands. After expiration of the waiting time the
datacanberequested withthe commandsaDO! and aD1! (see “Send Data”). The data will not be overwrittenuntil the
next C,M,orVcommandandcanbereadseveral timesuntil then.

Syntax
Command Answer
aM! a0003<CR><LF>

a- Sensoraddress
M - Command “Start Measurement”

I - End of command

Example:
Command Answer
™! 10003<CR><LF>

a- Sensoraddress
000 - Secondsthe sensorneedsuntil the
measured data can be returned
3 - Number of provided measured data
<CR><LF> - End of answer

The measured datacanberequested withthe commands aDO! and aD1! (see “Send Data”).

Start Measurement and Request CRC - aMC!

Same command as aM! butinaddition to the generated data the sensorreturns a 3-digit CRC checksum. For
informationonhow the CRC checksumis generated, please consult “SDI-12 Standard, Version 1.3, 2012, chapter

4.412",

24
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Syntax
Command Answer
aMC! a0003<CR><LF>
a-Sensoraddress a-Sensoraddress
M - Command “Start Measurement 000 - Seconds the sensorneedsuntilthe
and Request CRC* measured datacanbereturned
C - Request for transmission of the 3 - Number of provided measured data
CRC checksum <CR><LF> - End of answer
I - End of command
Example:
Command Answer
2MC! 20003<CR><LF>

Start Concurrent Measurement - aCl!

The “Concurrent Measurement” enables the dataloggerto measure simultaneously with multiple sensors onthe
same bus. The “aCl” commandrequests the sensorto process the available measurement data and write them
toanoutputstring. Unlike the standard sensors describedin the SDI-12 documentation, the u[sonic] measures
continuously. Thisis why the u[sonic] always responds with “a000”. The datais therefore immediately available.
Thisis also thereasonwhy the u[sonic] does not send a “service request” andignores measurementinterruption
commands. The data canberetrieved withthe command “aD0!” (see under “Send Data”). The datais not overwritten
untilthe next “C” or “M” command and can be retrieved several times.

Syntax

Command Answer

aCl! a00014<CR><LF>

a- Sensoraddress a- Sensoraddress

C - Command “Start Concurrent Measurement” 000 - Secondsthe sensorneedsuntil the
measured data can bereturned
(= Os-Dataimmediately available)
14 - Number of provided measured data
I - End of command <CR><LF> - End of answer

Example:

Command Answer

1C! 100014<CR><LF>

The measured data canberequested with the command “aD0!” (see “Send Data”).

Start Concurrent Measurement with CRC - aCC!

Same command as “aC!” butinadditionto the generated data the sensorreturns a 3-digit checksum. Forinformation
onhow the CRC checksum gets generated, please consult ‘SDI-12 Standard Version 1.4, 2017, chapter4.4.12".
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Syntax
Command Answer
aCcC! a00014<CR><LF>

a- Sensoraddress

C - Command “Start Concurrent Measurement”

C - Request to send a CRC checksum
I - End of command

Example:
Command Answer
1CC! 100014<CR><LF>

Send Data - aDO!

a- Sensoraddress
000 - Secondsthe sensorneedsuntilthe
measured data canbereturnedwith“CRC”
(= Os-Dataimmediately available)
14 - Number of provided measured data
<CR><LF> - End of answer

The datarequested by the sensorwiththe commands “C” or “M” can be retrieved with the command “aD0!”. The

“ .o “ o

sensoruses the corresponding signs (“+” or “~”") as field separators. If the datawasrequested witha “CC” or “MC”
command, a CRC checksumis alsoreturned. Formore information on how to generate this CRC checksum, please
see “SDI-12 Standard, Version1.4,2017,chapter4.4.12”.

Afterthe measurement, the datais storedinthe buffer “DO” andretrieved withthe command “aDO!”.

Command

Answer

aDO!
a- Sensoraddress
D - Command “Send Data”
0 - Request for the data in buffer O
or
1=buffer]
2 = buffer?2
I - End of command

a<values><CR><LF>
a- Sensoraddress
<values> - Requested data separated by
respective sign (“+” or “-")

<CR><LF> - End of answer

Example:

Command Answer

0oC! 000004<CR><LF>

oDO! 0+0.1+0.1+0.1+0.1<CR><LF>

Syntax for measurements withaCC! or aMC!

Command

Answer

aDO!
a- Sensoraddress
D - Command “Send Data”
0 - Request for the data in buffer O
or
1=Dbufferl
I - End of command

-26

a<values><CRC><CR><LF>
a- Sensoraddress
<values> - Requested data separated by
respective sign (“+” or “-")

<CRC> - 3-digit CRC checksum
<CR><LF> - End of answer
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Definition SDI-12 u[sonic] C!and CC!

Nr. Parameter Description Unit
DO! 1 Wind speed Instantaneousvalue m/s
2 Wind speed Minimumvalue m/s
3 Wind speed Maximum value m/s
4 Wind speed Averagevalue m/s
5 Wind direction Instantaneousvalue deg
6 Wind direction Minimum value deg
7 Wind direction Maximumvalue deg
8 Wind direction Averagevalue deg
D1! 9 Acoustic virtual temperature Instantaneousvalue °C
10 Acoustic virtual temperature Minimum value °C
n Acoustic virtual temperature Maximumvalue °C
12 Acoustic virtualtemperature Averagevalue °C
D2! 13 Statuscode 16 bitvalue
14 Errorcode 16 bitvalue

Minimal, maximum and average value refer to the time sincelast C! or CC! command.
Syntax for measurements withcommand “aC!” or “aM!”

%
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Error/status code

Thereturnedvalueis adecimal format of an originally binary number.
Inbinary notation, the digits correspond to the following errormessages.

Error:

XXXXXXXKX XXXXXXXX

Status:

AXXXKXXXX XXXXXXXX

Bit: Dec:

128
256
512

© W do U WN RO
[
o

Bit: Dec:

g w N O
[e0}

Description foraM! and aMC!

Hex:

00 01
00 02
00 04
00 08
00 10
00 20
00 40
00 80
01 00
02 00

Hex:

00 01
00 02
00 04
00 08
00 10
00 20

Meaning:

Supply voltage error (with inactive heating)
Supply quality (power good)

Supply voltage error (with active heating)
Measuring section disturbed

RTC initialization error

Electronic overload protection
Electronics error

Error in backup SRAM

NTCs defective

Heating control temperature not available

Meaning:

Restart (reset) (is output 5 times)

Watchdog triggered (is output 5 times)

Heating active (heats)

Reflection detection

Gain adjusted in case of signal interference
Measurement quality (less than 50% on average)

No. Description
DO 1 windspeed.mom
2 winddirection.mom
3 virtual_temperature.mom

-28
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15  Technical data

Combined Ultrasonic Wind Sensor u[sonic]

ID

00.16470.100000

Modbus and SDI-12 are pre-configured ex-works.

Please specify when ordering:
1D 97.16470.000001
1D 97.16470.000002

ConfigurationModbus
Configuration SDI-12

Measuring principle Ultrasound
Measuringrange Wind direction: 0...359.9°; wind speed: 0...75m/s
Survivalwind speed 100m/s

Accuracy Winddirection: <2°(>1m/s)RMSE
Windspeed: 0.2m/sRMSE(v<10m/s); 2% RMSE (10 m/s <v<65m/s)
Resolution Winddirection: 0.1°

Windspeed: 0.1m/

Response threshold

0.1m/s (adjustable forwind direction)

Outputs RS 485;analog: 4...20 mA; (0...65m/s); (other scalings onrequest)
(Outputsonrequest: RS-422; SDI-12; analog: 0...20mA;0...5V; 0...10 V)
Protocols NMEA 0183, WIMWYV, WIMTA

(Protocolsonrequest: SDI-12, Modbus RTU)

Measuringrate

0.1...10 Hz; (internal measuringrate 50 Hz)

Operating conditions

-40...4+70 °C(withheating -50...4+70 °C); 0...100 %r. h.

Supply voltage

Withoutheating: 6...60 VDC oder12...42 VAC; with heating: 24 VAC/DC + 20 %

Current consumption

Sensor: typically 50 mAat 24 VDC and deactivated analog output;
Heating:maximal 10 Aat24VAC/DC

Heating data

Factory configurable: 60W /120 W /240 W (standard)

Dimensions @199 mm; height 149 mm
Housing Seawaterresistant aluminum; P66, P67
Weight Approx. 2 kg
Standards NMEA Q183
VDEO100

Lowvoltage guideline: 72/23EWG
EMC/EMI:DINEN 60945and DINEN 61000-4-2,-3,-4,-5,-6,-11
Protectionclass: DINEN 60529

Accessories (please orderseparately)
ID 32.16470.060000

Sensorcable, 15m, 8-pin, M16 connector

usonic_b-de.indd 02.26
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