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Features

1

High-end solution foryour precise measurements of precipitation quantity, intensity and 16 different types of
precipitation (inaccordance with WMO standard)

Theradarmodule of therain[e]observer operates without moving parts andis therefore wear and tear-free
Save time and money with easy installation and maintenance

Plug & play upgrade setfortherain[e] series
rain[e]is the weighing precipitation sensorwithitsunique, self-draining collection system
rain[e] combines the highest resolution and precisioninavery compact design

General safety information

The systemis state-of-the-artand builtinaccordance withrecognized safety regulations.

However, you should pay attention to the following information.

2

Before using the device, make yourself familiar with the relevant operatinginstructions.

Observe anyin-house and country-specific guidelines and accident preventionregulations (e.g. fromthe
employers’liability insurance). Obtain more information fromyour company safety officer, if necessary.

Use the systemonlyinaccordance with the purpose designatedinthe operatinginstructions.
Always keep the operatinginstructions close to hand wherever the systemis used.

Operate the systemonlyifitisinatechnically flawless condition. You shouldimmediately rectify any
malfunctions that occurthat may have an adverse effect on safety.

Donotallowanyimpermissible liquids to penetrate the inside of the measuring device.

You should take account of power surges and lightning protection as well as possibly appropriate grounding
measuresrequiredinaccordance withlocalregulations.

Warranty

Note the loss of warranty and exclusion of liability in the event of unauthorized access to the system. Changesto
orinterventionsin system components may only be made with the explicit approval of LAMBRECHT meteo GmbH by
qualified staff.

The warranty does notinclude

Mechanicaldamage due to externalimpact (e.g. fallingice, fallingrocks, vandalism).

Effects ordamage caused by power surges orelectromagnetic fields that go beyond the standards and
specificationsreferredtointhe technical data.

Damage caused by improperhandling, such as the use of incorrect tools, incorrectinstallation, incorrect
electricalinstallation (reverse polarity) etc.

Damage that canbe attributed to operation of the devices outside the specified conditions of use.

%
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3 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 commercial use".

Withinthe EU

The device hasto 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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4 Introduction

With the extension set described here and the electric module, in addition to the amount and intensity of
precipitation, therain[e] canuse radarmeasurements to differentiate between 16 types of precipitation and thus
becomes arain[e]observer. Theseinstructions describe the installation and commissioning of the rain[e]observer
andthe extensionset.

5 Operating principle

Therain[e]lobserver’s Dopplerradar sends electromagnetic wavesinthe mWrange upwards via a transmitting
antennaarray, i.e. towards the precipitation. The frequency usedisinternationally approved for measurements of this
kind. Thereceiving antennaarray of the sensorreceives the signal reflected by the droplets or particles, from which
the difference frequency betweenthe two signalsis determined.

The exact falling speed of the drops (particles) can be calculated from the difference frequency, which combined
withthe measurements takenforairtemperature and humidity allows for16 types of precipitation to be determined
and differentiated approximately (see chart).

6 Scope of delivery

Scope of delivery forrain[e]observerinstallation set - IDno. 32.15184.300000
Note: rain[e] precipitation sensornotincluded (please order separately)

[tem number Designation Quantity
32.15184.200000 Observermodule 1
32.15184.301000 Observerjunctionbox 1
33.14627.001010 Aluminium profile 840x16 EQ,75m 1
33.14627.002000 Pole mount 1
35.09331.540100 Hexagonhead screwM8x16 DIN 933 A2 4
35.67981.500841 Serratedlockwasher8,4DIN 6798 AA2 4
67.04010.280000 Hoseclamp 9 mm 2
69.06500.590000 Slotnut M8, galvanized 4

/ Initial operation

/1 Preparingforinstallation (instructions)

There are different versions of the rain[e], which have already been prepared for the observer module
upondelivery. With the rain[e] versions that are not prepared for the observer module, two additional
installation steps have to be carried out first.

%
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Essentially, the observermodule canbe connectedto the following rain[e] models.

rain[e]
rain[e]314
rain[e]400
rain[e]H3

You cantellfrom theitem numberwhetherthe rain[e] has been pre-wired and configured as standard foruse as a
rain[e]observer.

00.15184. XXX9XX

If thereisanitemnumber 9 at this point, the respective rain[e] modelis directly prepared for connection of the
observermodule. (X = any number).

Installationinvolves the following steps.

1. Ifnecessary adapt the wiring of the 8-pin device plugin therain[e] precipitation sensor *)
Configuration of the rain[e] as rain[e]observerwith the rain[e] commander *)

Installation of therain[e] at the installation site as required

2
3
4. Installation of the observermodule
5. Pluginthe systemcabling

6

Systemstart

*)These steps are omitted for the below mentionedrain[e] sensors that have already been prepared forconnecting the observermodule.

/.2 Connecting cablesforrain[e] precipitation sensor
and heating

To connecttherain[e] to a data collection device, yourequire aconnection cable withanM12 plug (ID no.
32.15184.060000). To power the heatingyou need a power cable (IDno. 32.15184.061000 or 32.15184.061010).

Connection cable forthe sensor, 8-pin,M12 plug, length: 1O m 32.15184.060000
Connection cable forthe heating,length: Tm 32.15184.061000
Connectioncable forthe heating, length: 10 m 32.15184.061010

You should ensure that the external power connection for the heatingis connected first - before the
clamping plug for the heating in the device and the sensor connection. Otherwise the heating willbe

switched off during the automatic heating check.

%
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The maximum possible distance between the rain[e] and the data collection device depends onthe interface used.

SDI-12 65...100 m, unshielded, low voltage cable

RS485 1,000 m,

Pulse output 1,000 m.

You canfind furtherdetails of the respective cable lengthsinthe corresponding SDI-12 and RS485 standards.

U If youuse apower cablelongerthanthe Tmlongcable werecommendto supply
[2 = N 5 the heating, this formula gives youinformation about the actual power P, at the
P (Uz / J nominalvoltage U, = 24 VDC, the nominal power P, =140 W, the specific electrical
N

N —
P +2'0A resistancep = 0.017 Qmm?2/m for copper, the length of the cable /and the cross-
N

sectional area of cable 4.

The actual output shouldbe P, >125 W in order to guarantee sufficient heating performance.
The USB cables forconnectionsto the serviceinterface (inside the rain[e]) should be nolongerthan 3 m.

Appliestorain[e]H: P, >125Wand P =140 W; applies torain[e]400H and rain[e]314H: P_>187Wand P =210 W

%



/.3 Wiringtherain[e] asrain[e]observer -

Internal connection diagram

If the observermoduleisretrofitted to arain[e] precipitation sensororifitis not supplied witharain[e] prepared

fortherain[e]observer, the configuration of the 8-pin device pluginthe precipitation sensormust be wiredin

accordance with the following connection diagram.

Supply & Communication

rgin[e] +IN 9..32 VDC
- IN 9..32 VDC

o o NC
—_— — GND SDI-12
+ DATA 1/0 SDI-12
PULSE OUT
PULSE OUT
— — PULSE OUT 1SO

+ o+ o+

OUT VOLTAGE
GND ANALOG

WO 00~ O U NN —

-

PULSE OUT 1SO
IN/OUT RS485
IN/OUT RS485
IN MULTIPURPOSE
IN MULTIPURPOSE

SO~ N Do

+ OUT CURRENT

52.15184.060015 (1,5 m)

rain| e]

Achtung!
Belequng des rain[e] kann abweichen.

Attention!
Pin assignment of rain[e] may vary.

Co ~1 O U1 &~ DD —
()
=<

@ Itisimportant that the configuration of wires with the thick lines (WH, BN, GY, PK) is strictly adhered to.

All other wires canbe connected as desired.

Note: Itisnot possible touse the SDI-12 interface and the RS485 interface at the same time. To avoid malfunctions, it
isrecommended that only one of the twointerfaces be connected to the plug connectorinternally. Communication
viathe SDI-12interfaceis provided as standard; forthe RS485 interface connection, see the section Changing the

serialinterface from SDI-12 (default) to RS485.

To change the wiring, open the housing.

— rain[e] observer PULSE OUT
PK |+ rain[e] observer PULSE QUT
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/.3.1 Openingthe housing
Unscrew the knurled screw onthe underside and turn the upper section counterclockwise in the direction of
open. Carefully lift off the housing and pay attention to the connector for the heating inside the housing.
f Please note that the measuring edge of the housing’s upper sectionis very sharp. Thereis arisk of cuts. It

isrecommended that you do not press on the measuring edge and/or wear heavy-duty gloves.

Pull out the clamping plug for the upperheating section and put the housing in a safe place. When putting the
housing uppersection aside, avoid placingit on the cutting edge of the receiveropening,inordernot to
damageit.

/.3.2 Changingthe wiring
The wires are equipped with wire end sleeves and plug into push-interminals. Toloosen the wires, press the orange
release buttonwithascrewdriver (size 2) until the wire can be easily pulled out.

Based onthe desired wiring scheme, place theloosened wiresinto the push-interminals as faras they will go. Itisnot
necessary to press the orange release button.

/.3.3 Closing the housing

1. Connectthe clamping plug of the heating and position the upperhousing sectionin such away that the open/
close stickersits overthe knurled screw.

2. Pressthehousingdownandturnit clockwiseinthe direction of close.

3. Tightentheknurledscrew.

/7.4 Configuration of therain[e] as arain[e]observer

If thishas notyethappenedupondelivery, therain[e] precipitation sensormust be reconfigured with the rain[e]
commanderinordertouse the observermodule.

Depending ontheversion, therain[e] commander can be downloaded from the Lambrecht website orisincluded
withthe sensorupon delivery. Forthe configuration, the rain[e] does not have to be supplied with electricity butis fed
viathe service USB interface.

@ With the rain[e]H3 model, the USB interface only works if the external sensor supply is disconnected.

1. Connectthesensorusing the supplied mini-USBonUSB 2.0 cabletoaPC, laptop orsimilar device onwhich the
rain[e] commanderhasbeeninstalled and start therain[e] commander. The observer module does nothave to be
connected forthe configuration.

2. Selecttheused COMportof the USBinterface (USB serial port).

3. Pressthebutton -_U& toloadthe current configuration for therain[e].

4. Forthe"multipurpose"input, choose the precipitation type.

%
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ﬁ Setup - Version: 1411 - Firmware Versi |

el

‘136 ﬂ COM Port: COM20 USE Serial Port v
Product ID: 00.15184.000000 Hardware Rev.: 1.20
Serial Number: 851938.0007 Firmware: V1.56 v. 15.10.2020

Expert Configuration Quick Configuration

Pulse Cutput [not isolated) Pulse Qutput (isolated)

Operating Mode:

iI

Closing Time [ms) Closing Time [ms)

Resolution (mm) 0.10 v S

Precipitation Event (not isolated)

Amount (mm)
Start Time (s)

End Time [s)

Analog Cutput Serial Port (RS4385 / 5D112)

Isau
< ISR

Operating Mode: Deadnated Operating Mode: |5[)|_12 v

Average Time [minj: 10 o

5D1-12 Address:

Multipurpose Input

Function Precipitation type ~

Reset analog output value
Deactivated

.

|

5. Ifnecessary, change the protocol thatis to output the type of precipitation.

The precipitationtypeis only available inthe SDI-12 extended protocol or the Modbus protocol. Other
protocols canalsobe selected but these donot support the output of precipitation type. (For further details
see the sectionon "Protocols of therain[e]observer".)

6. Sendthenew configurationto therain[e] by pressing the button #" ‘

%
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/.5 Installation of therain[e] at the installation site

/.5.1 Choosingtheinstallation site

To minimize possible spraying, itisrecommended that you avoidlocations with ahard floor surface (such as
concrete)andtoinstall the precipitation sensorinstead on grass oranothersoft surface. Ingeneral, the sensor should
notbe placedonroofsorslopes.

Inaccordance with DWD standards, we recommend installing the precipitation sensorat adistance of atleast2mor
the obstacle height (above the sensoredge) to the next obstacle (such as trees orwalls), twice the obstacle height
inaccordance with WMO standards orideally four times the obstacle height. Overgrowth by plants around the
precipitation sensormust be regularly trimmed back to the height of the sensorin order to prevent the results being
falsified andtoreduce the effects of wind at the same time.

Aspecific pointabout therain[e]observer’sradarmoduleis that there should be no large moving objects such as
treesorcarsdrivingwithinaradius of up to 10 metersinthe module’s field of vision. This applies in particular to moving
objects at sensorheight aswellas gas disposallamps (e.g. streetlighting). The radar signals reflected from these
objects could produce Dopplerfrequencies, which could be incorrectly interpreted as precipitation events.

You should take account of power surges and lightning protection as well as possibly appropriate grounding
measuresrequired onsiteinaccordance withlocalregulations.

%
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/.5.2 Assembly

REQUIRED TOOLS

1.

2.
3.

Wrench (13 mm)
Allenkey (6 mm)

Slotted screwdriver (approx. 2.5 mm blade width)

Unpackthe device.

Take the boxwith the collecting container from the funnel of the rain[e].
Checkthe containerfortransport damage and placeitbackinthe boxuntilitisinstalled.

Place the sensoronapipe or mastwith
anouterdiameterof 60 mm. If awooden
postisused, werecommendusingan
intermediate ring made of metal with
aminimumlengthof 100 mm. Use the
wrench (1I3mm) to tightenthe screws
evenly onthe base.

Avoid damage to the upper
measuring edge.

Inordertoimprove operational safety
atplaces atrisk of lightning strikes, we
recommend grounding the sensorwith
therain[e]’sintegrated earthing screw.
Theillustration shows the stepsrequired
toinstallthe ground withacable lugand
anearthing screwonthe sensor. The
otherend of the grounding cable should
be connectedwithapeg.

%

serrated lock washer

Fcherscheibe

Scheibe / washer

Kabelschuh / cable clip

Scheibe / washer
Fdcherscheibe
serrated lock washer

Zylinderschraube mit Innensechskant

hexagon socket head cap screw

Rohrkabelschuh
ring cable clip
4-6mm?; fir /for M6

Edelstahl-Rundlitze
stainless steel round strand
6mm?; #4mm ; 1.4401

Rohrkabelschuh
ring cable clip
4-6mm?; fiir /for M6

-13
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/.5.3 Integrated collection container

ILLUSTRATIONS USING THE RAINLE]

Openthe device

« Unscrewthe knurled screw ontheunderside.

«  Grasptheupperedge of the funneland
the mast shaftand turnthe uppersection
counterclockwise (open).

- Carefullylift off the housing - pay attention to
the connectorforthe heating.

The housing upper section’s measuring
edgeisvery sharp. Thereis arisk of cuts.

Itisrecommended that youdo not press
onthe measuring edge and/or wear
gloves.

. Removetheclampingplug.
- Setthehousingaside.

- Liftoff theinnerprotective cylinder.

Inner protective cylinder

Clamping plug forthe heating

N
14 w
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Reed contact

Magnet

%

AEM

rain[e] innerworkings without the collecting
container

Unpack the collecting container.

Installing the collecting container

Pressthe collecting containerwith the
magnetic side towards the reed contact
againstthe bearing spring.

Insertthe otherside of the axle into the other
side of the bearing.

Make sure that the collecting container tilts
properly.

-15



LAMBRECHT meteo | AEM

o4
©X

Use a spiritlevelto level the device by tightening
the hexagonal screws evenly onthe base.

Reassembly

«  Carefullyreinsert theinnerprotective cylinder.
. Connecttheclamping plug forthe heating.

«  Placethehousingbackonthe device -
embossingsinto therecesses.

«  Pressthehousingdownandturnitclockwisein
the direction of close.

Tightenthe knurled screw.

- Insertthe encloseddirttrapinto the funnel.

The housing upper section’s measuring
edgeisvery sharp. Thereis arisk of cuts.

Itisrecommended that youdo not press
onthe measuring edge and/or wear
gloves.

To protect the collecting container from
soiling, the dirt trap mustbeinsertedin
the funnel.

o Inserting thedirttrap
Insertthe encloseddirt trapinto the funnel. Try
toholdthe dirttrapinsuchaway thatyoucan
complete one whole anti-clockwise rotation
and press the dirt trap into the funnelmouth as
youtwistitfromabove.

e Removingthedirttrap
Hold the dirttrapinsuch awaythatyoucan
complete one whole anti-clockwise rotation
and pullthe dirttrap upwards out of the funnel

mouth asyoutwistit.

%
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/.6 Installation of the observer module

REQUIRED TOOLS

AEM

Combination spanners orsocket wrenches
SW7 turnbuckle (optional slot 6.5x1.2)

SW13 nut (mast)

Allenkey

SW4 grub screw (traverse)

rainfe] ——(K3

Observer-Modul
[tem number Designation Quantity
32.15184.200000 Observermodule 1
32.15184.301000 Observerjunctionbox 1
33.14627.001010 Aluminium profile 8 40x16 EO,75m 1
33.14627.002000 Pole mount 1
35.09331.540100 HexagonheadscrewM8x16 DIN933 A2 4
35.67981.500841 Serratedlockwasher 8,4 DIN 6798 AA2 4
67.04010.280000 Hose clamp 9 mm 2
69.06500.590000 Slotnut M8, galvanized 4

%
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/.7 Installingthemast _ —

_ [
mount for the traverse
MAST BRACKET ASSEMBLY m@

1. Holdthe mast bracket atthe desired
position of the mastin orderto select
the appropriaterecess to guide the hose

clamp, sothatagoodjunctionis created
between the mast, mastbracket,andhose
clamp.The hose clamps should be guided
around the mast bracket and tightened gso
with the turnbuckle onthe back.

lmmmmmunm D)

2. Mounting the angle bracket on the distribution box

"’ &
3. Mounting the traverse on the mastbracket together

with the distribution box l;; gl;g’;g

Hose clamps
throughrecesses

4. Mountingthe observer module onthe
otherend of the traverse

-18 -
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/.8 Connecting the rain[e]observer - Connecting the system cabling

/.8.1 Connecting cablesto the observer module and the rain[e]

rain[e] =————

Observer-Modul =—([E

%



/.8.2 Connectiondiagram

rain| e} —
W ]
WH %_‘ + % oY
o o=t
O e
Observer—Modul = o) O
L@# @ YE
BU or o
BK @m @ PK
U o< oxL
RD_| RD
colorcode customer — 1 WH oy (©)|ce ©)
1 WH: +24 v DC = B8] el o) O
2 BN: -24 V DC customer i e PTG O
3 GN: GND SDI-12 - _%%
4 YE: DATA 1/0 SDI-12 S
5 GY: + PULSE OUT ISO ===t il
6 PK: — PULSE OUT ISO =161 s
7 BU + PULSE OUT =
8 RD — PULSE OUT L

/79  Systemstart

The entire rain[e]observer system starts automatically as soon as the sensor cableis connected. Once the system
starts,anLED onthe maincircuitboard of the precipitation sensorlights up for three seconds and then changes
torapid flashing during operation. The observermodule shows a greenlight forabout five minutes after the power
supplyis switched on. (Visible through the translucent housing.) After ~15 seconds therain[e] observeris ready

to operate and starts by measuring and sending data to aconnected dataloggerinaccordance with the device
configuration.

8 rain[e]lobserver protocols

This sectiononly describes the protocols that also support output of the type of precipitation. You can find details
about the otherprotocols supported by the rain[e] inthe operatinginstructions of the rain[e] weighing precipitation
sensor.

8.1 SDI-12interface

Communicationusing the SDI-12 protocolvia the SDI-12 interfaceis based onthe SDI-12 A Serial Digital Interface
Standard for Microprocessor-Based Sensors, version 1.3, 2012. Therain[e] canbe usedinbus operation parallel to
otherrain[e] devices. The following subset of SDI-12 commands has beenimplementedin therain[e]. For further
information about the SDI-12 protocol, we referyou to the aforementioned standard documentation or the website
www.SDI-12.0rg.

20 -
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IMPLEMENTED SDI-12 COMMANDS:

Command Function Sensorresponse

al Activity confirmation a<CR><LF>

2l Address query command a<CR><LF>

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

aAb! Change address b<CR><LF>

aM! Startmeasurement atttn<CR><LF>

aMC! Startmeasurement with CRC atttn<CR><LF>

aCl! Start parallelmeasurements atttnn<CR><LF>

aCcC! Start parallelmeasurements with CRC atttnn<CR><LF>

aDO! Senddata (buffer Q) a<Werte<CR><LF>

aD1! Senddata(bufferT) a<Werte><CRC><CR><LF>
If required with CRC

aM1! Generate variance atttn<CR><LF>

aM2! Generate heatingdata atttn<CR><LF>

aM3! Start measurementintensity (meanvalue, atttn<CR><LF>
maximum and minimum)

aMC1! Generate variance with CRC atttn<CR><LF>

aMC2! Generate heatingdatawith CRC atttn<CR><LF>

aMC3! Start measurementintensity (meanvalue, atttn<CR><LF>
maximum and minimum) with CRC

aCl! Generatevariance atttnn<CR><LF>

aC2! Generate heatingdata atttnn<CR><LF>

aC3! Start measurementintensity (meanvalue, atttnn<CR><LF>
maximum, minimum)

aCcCl! Generatevariance with CRC atttnn<CR><LF>

aCcz2! Generate heatingdatawithCRC atttnn<CR><LF>

aCC3! Start measurementintensity (meanvalue, atttnn<CR><LF>
maximum, minimum) with CRC

aV! Startverification atttn<CR><LF>

a=Address of the corresponding sensor; standard sensoraddress =0

SDI-12 commands always begin with the address of the corresponding sensor. All the other sensors on the same bus
thereforeignore suchcommands. SDI-12 commands endwith a!. Allsensorresponses also begin with the address
of the sensor, butend with the ASClI characters for "carriagereturn” <CR> and "line feed" <LF>. The SDI-12 protocolis
basedonthe ASCllcharacterset. The baudrateis 1,200 Bd and has the byte frame format:

_— g~

Startbit

Databits (least significant bit first)
Parity bit (even parity))

Stop bit

%
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The aM!'and aMC! commands do not support the output of the precipitation type and are therefore not
describedinthis operating manual.

Activity conformation - a!

This command ensures the sensoris responding to inquiries. Essentially, it asks the sensorto confirm thatitis con-
nected to the bus. The sensorresponds withits address and the characters <CR><LF>.

Syntax
Command Response
al a<CR><LF>
a - Sensoraddress a - Sensoraddress
- Commandend <CR><LF> - End of response
Example:
Command Response
0! 0<CR><LF>
1 1<CR><LF>

Send identification - al!

The command al! Requests the sensor to returnits model number and firmware version.

Syntax

Command Response

al! a13LMGmbH1515184x1.0781129.0001<CR><LF>
a - Sensoraddress a- Sensoraddress

|- Command - Send identification
13LMGmbH1515184x1.0781129.0001
13 - 2 characters SDI-12 version no. 13 = Version 1.3
LMGmbH]15 - 8 characters manufacturer name

(= Lambrecht meteo GmbH)
15184 x - 6 characters sensor type
(=rain[e] precipitation sensor)

1.0 - Sensor version (= version 1)
781129.0001 - 11 characters serial number

I'-Commandend <CR><LF> - End of response
Example:
Command Response
ol 013LMGmbH1515184x1.0781129.0001<CR><LF>
! 13LMGmbH1515184x1.0781129.0002<CR><LF>

Change address - aAb!

The factory setting for the address is O. If several sensors are connected to the same bus, the sensoraddress can be
changed using the command aAb!. The address is always a single ASCIl character. By default, the ASCll characters
are used for the numbers between 0 and 9 (decimal 48 to 57). If more than 10 sensors are connected to a bus, the
characters AtoZ (decimal 65to 90) and ato z(decimal 97 to 122) can also be used. The sensorresponds with its new
address and <CR><LF>. After the address has been changed, no further commands should be sent to the sensor for
about asecond (see also SDI-12 Standard, version 1.3, 2012).

%
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Syntax

Command Response

aAb! b<CR><LF>
a-Oldsensoraddress b - New sensor address

A - Command - Other address
b - New sensor address

I-Commandend <CR><LF> - End of responset
Example:
Command Response
OATl! 1<CR><LF>

Start parallel measurement - aC!

With the parallel measurement the data logger can measure simultaneously with several rain[e] devices connected
to the same bus.

TheaC! commandrequeststhe sensorto process the available measurement data and write it to an output string. Unlike
standard sensors, as described inthe SDI-12 documentation, the rain[e] measures continuously. As the stringis gener-
ated, therecorded measurement values are loaded into a temporary buffer and are then processed upon completion
of this event. Which is why the rain[e] always responds witha003. This is also the reason why the rain[e] does not send
aservice request and ignores commands to interrupt measuring. The connected data logger has to comply with the
returned waiting time (3 seconds). When the waiting time is over, the data can be retrieved with the commands aDO!
and aD1! (See below under Send data).

The data are not overwritten until the next C, M, or Vcommand and can be called up multiple times.

Syntax
Command Response
aCl a00306<CR><LF>
a- Sensoraddress a- Sensoraddress
C - Command - Start parallel measurement 003 - Secondsuntil the sensorreturns the
measurementdata(=3s)
6 - Number of measurement data
I-Commandend <CR><LF> - End of response
Example:
Command Response
2C! 200306<CR><LF>

The measurement data can then be called up with the commands aDO! and aD1! (see below under Send data).
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Start parallel measurement with CRC - aCC!

The same command as aC! but the sensor also sends a 3-digit CRC checksum in addition to the prepared measure-
ment data. For furtherinformation on generating this CRC checksum, we referyou to SDI-12 Standard, version 1.3,
2012, section4.4.12.

Syntax
Command Response
aCcCl! a00306<CR><LF>
a- Sensoraddress a- Sensoraddress
C - Command - Start parallel measurement 003-Seconds until the sensorreturns the with "CRC" the
measurement data(=3s)
C -Request a CRC checksum 06 - Number of measurement data
tosend <CR><LF> - End of response

I - End of command

Example:
Command Response
2CC! 200306<CR><LF>

Send data - aDO0! /aD1! / aD2! aD3! and D4! (SDI-12 extended)

Inthe following section, only the output of the measurement valuesin the SDI-12 extended protocolis described.
The order of measured valuesin the buffers DO and D1 corresponds to the Rain[e]’s original SDI-12 output, while the
SDI-12 extended protocol providesinformation andreadingsin the buffers D2 and D3. The type of precipitation code
isoutputinbufferD4.

The datarequested by the sensorwith the commands C, M, orV canbe called up withthe commands aDO! and aD1!.
The sensoruses the corresponding prefixes (+ or -) as field separators. If the datahas beenrequested withaCCorMC
command, a CRC checksumis alsoreturned. Forfurtherinformation on generating this CRC checksum, we referyou
to SDI-12 Standard, version 1.3, 2012, section 4.4.12. The measurement data are outputin metric units.

Due to hardware differences, someinformation about the rain[e]H3 is not available for the otherrain[e]
models. The corresponding fields are output as "0" and are marked as {rain[e] always O} in the table
below.
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Command

Position

rain[e] / rain[e]H3

DO

p—

Precipitationintensity of the last minute (mm/min)

Precipitationintensity of the last minute (mm/h)

Precipitationintensity since last access (mm/min)

D1

Precipitationintensity since last access (mm/h)

Precipitationamount since last access(mm)

Total precipitationamount (mm)

D2

Housing status (1= open; O = closed) {rain[e] always O}

© (N |Oo~ O N~ W N

Errorstatus

Value from O to 255is evaluated bit by bit

BitO Heatingtemperature error

Bit1 Heatingtesterror

Bit2 Temperature sensorhousing bottomerror

Bit3 Temperature sensor funnel error

Bit4 RTC initialization error {rain[e] always O}

Bit5 Temperature sensoroutside error {rain[e] always O}
Bit 6 Powersupply error

Bit7 Reserved

Heatingactive (O =no; 1=yes)

10

Operatinghours {rain[e] always O}

D3

1

Temperature of housing bottom (°C)

12

Temperature of funnel (°C)

13

Heating capacity (%)

D4

14

Precipitationtype Synop code see Precipitation codes by Synop section
(only with available observermodule)
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Synop-based precipitation codes

The following chart shows the keys of the recognizable types of precipitation based on the Synop table 4680,

prohibitions andrestrictions, volume D supplement 6 valid forautomatic stations.

SYNOP keys Meaning

Wawa

0] No precipitation

40 Precipitation present

51 Light drizzle

52 Moderate drizzle

53 Heavy drizzle

61 Lightrain

62 Moderate rain

63 Heavy rain

67 Light rain and/or drizzle with snow
68 Moderate rain and/or drizzle with snow
70 Snow

71 Light snow

72 Moderate snow

73 Heavy snow

74 Ice grains

89 Heavy hail

255 Errorcode

Syntax for measurements with aC! command

Command

Response

aDO!
a- Sensoraddress

D - Command - Send data
0 - Request fordata from

a<values><CR><LF>
a- Sensoraddress
<values> - Called up data separated by

corresponding prefix ("+" or"-")

BufferO <CR><LF> - End of response
or
1=Buffer]
I - End of command
Example:
Command Response
oC! 000306<CR><LF>
oDO! 0+0.100+6.000+0.100<CR><LF>
oD1! 0+6.000+12.000+25.231<CR><LF>

-26




LAMBRECHT meteo | AEM

Syntax for measurements withaCC!
Command

Response

aDO!
a- Sensoraddress
D - Command - Send data
0 - Request fordata from
BufferO
or
1=Bufferl
I - End of command

Additional measuring options

a<values><CRC><CR><LF>
a- Sensoraddress
<values> - Called up data separated by
corresponding prefix ("+" or"-")
<CRC> - 3-digit CRC checksum
<CR><LF> - End of response

The following commands can be used to request further measurement data from the rain[e] and call up with aDO!.
The measurement commands aMn! and aMCn! have the same format as the commands aM! and aMC!. The same
applies to the commands aCnl and aCCn!, which have the same format as the commands aC! and aCC!.

n | Function Command Response
1 Creation of variance data (over4s) aM1! a0031<CR><LF>
aCl! a00301<CR><LF>
with CRC aMC1! a0031<CR><LF>
checksum | .cen a00301<CR><LF>
2 | Creation of heating data aM2! a0033<CR><LF>
Measurements Unit
BufferO aC2! a00303<CR><LF>
Temperature inside °C
Heating ON (1)/ OFF (0) \évrlwtcisucm aMC2! a0033<CR><LF>
Total heating capacity % aCC2! a00303<CR><LF>
3 | Creation of data: mean precipitationintensity and max. aMa3! a0033<CR><LF>
and min. intensity of the last x minutes*.
Measurements Unit
BufferO
Mean value of the last x minutes* mm/min acs: 200303<CR><LF>
Max. intensity of the last x minutes* mm/min
Min. intensity of the last x minutes* mm/min
with CRC aMC3! a0033<CR><LF>
The standarq valuefqrthetimex is 10 minutes. It canbe checksum aCC3! 200303<CR><LF>
changed using the rain[e] commander.

*Therecording of the data starts with transmission of the command. Call up must occur after exactly x minutes with

thecommandaDOl.
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Start verification - aV! (Error string)

The aV! command is used to carry out a system analysis for service purposes and to create an error string. The rain[e]
responds to it witha0039.

Syntax
Command Response
aVv! a0039<CR><LF>
a- Sensoraddress a- Sensoraddress
V - Command - Start verification 003-Seconds until the sensorreturns
the measurement data(=3s)
9 - Number of measurement data
I-Commandend <CR><LF> - End of response
Example
Command Response
V! 10039<CR><LF>

The measurement data can be called up using the command aDO! (see above under Send data).

Output data Value range
BufferO

Only forLambrecht service 0...99
Error exceeding 10°C with heating on Oorl
Heating error Oorl
Temperature sensor errorinside Oorl
Temperature sensor error on the funnel Oorl
Only for Lambrecht service Oorl
Only for Lambrecht service Oorl
Only forLambrecht service Oorl
Only forLambrecht service Oorl

+0 =ok;+1=error
The data are not overwritten until the next C, M, or Vcommand and can be called up multiple times.

Note on the SDI-12 Pause signal

Astherain[e]doesnothave any sleep mode, it does nothave to be wokenup fromone. Thismeansitignores the
Pause command. Therefore, restrictions that are associated with the Pause command do not have to be considered.

9 Modbus protocol

The LAMBRECHT meteo Modbus sensors follow the specification of the Modbus organization.
"MODBUS APPLICATION PROTOCOL SPECIFICATIONV1.1b3" (see: www.modbus.org).
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9.1 Dataencoding

Modbus uses the "Big-Endian" format for addresses and data. This means that if a value is transmitted with a number
format thatislargerthan a single byte, the most significant byte is sent first. With values that go beyond aregister
(e.g. 32 bit), thisis not clearly specified at Modbus. The Lambrecht Modbus sensors follow the "Big-Endian" number
formatinthese cases (32 bit or 64 bit).

Big-Endian example (1register value): 16 bit value
Ox1234 is transmitted in the order: Ox12 Ox34.

Big-Endian example (2 register value): 32 bit value
0x12345678is transmitted in the order: 0x12 0x34 Ox56 Ox78.

To obtain the actual measured value, divided the received register value by the divisor. Values of -9999 (16 bit value) or
-9999999 (32 bit value) indicate and internal sensor error.

9.2 Device address

Modbus allows forthe addresses1...247.

9.3 Standard configuration - default

Baudrate: 19200 baud
Address: Eachsensortype (orfamily)is givenits own default address.

DEFAULT ADDRESSES OF LAMBRECHT SENSORS:

Address Sensor

Wind speed

Wind direction
Precipitation Rain[e]

THP

EOLOSIND; u[sonic]WSé
com[b]

PREOS

ARCO

u[sonic]

O [0 [N (o O~ NN

)

Pyranometer2nd Class

j—
)

Secondary standard pyranometer

—
N

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

Byte frameinaccordance withModbus standard for RTU mode:
8ET1(1start bit, 8 data bits, 1 parity bit (even parity), 1 stop bit)

94 Modbuscommand set

The Lambrecht Modbus sensors support the following commands.

Readholdingregistercommand: 0x03 (descriptive sensor dataregister)

Readinputregistercommand: 0x04 (measurementvalueregister,eachmeasuredvalue to be
requestedindividually)

Write multiple registercommand: Ox10 (writing in configurationregister)
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95  Measuredvalue and parameterregister LAMBRECHT sensors

Theregisterrange 30001to 35000 is provided formeasured valuesinthe Lambrecht sensors.

The following measured values are provided by the rain[e] precipitation sensors.

Register Parametername Unit Divisor | Number of Accesstype
registers

31001 Total precipitation amount mm 10 1 Readonly INT
(standardresolution)

31101 Total precipitationamount mm 1000 2 Readonly LONG
(highresolution)

31103 Precipitationamount since last mm 1000 2 Readonly LONG
access (highresolution)

31201 Precipitationintensity of the last mm/min {1000 1 Readonly INT
minute (sliding)

31301 Type of precipitation, code Open 1 1 Readonly INT

unit

Only available with the
rain[e] observer.

34901 Sensorstatus - 1 1 Readonly INT

34921 Heating status - 1 1 Readonly INT

34922 Internaltemperature °C 10 1 Readonly INT

34931 Totalheating capacityin % % 1 1 Readonly INT

The precipitation code inregister 31301is listed in the following table.

SYNOP keys Meaning

wawa

0 No precipitation

40 Precipitation present

51 Light drizzle

52 Moderate drizzle

53 Heavy drizzle

61 Lightrain

62 Moderate rain

63 Heavy rain

67 Light rain and/or drizzle with snow
68 Moderate rain and/or drizzle with snow
70 Snow

71 Light snow

72 Moderate snow

73 Heavy snow

74 Ice grains

89 Heavy hail
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The following chart shows the keys of the recognizable types of precipitation based on the Synop table 4680,
prohibitions andrestrictions, volume D supplement 6 valid forautomatic stations.

Registeraddresses 30001to 35000 apply to allLambrecht Meteo Modbus sensors, but are only present orvalid if
therespective sensorsupports the corresponding values (e.g apure wind sensor does not provide any air humidity).
Lambrecht sensorsreturn OxD8F1=-9999(16 bit) or OxFF676981=-9999999 (32 bit) as an errorcode orinvalid value.

Example: Total precipitation amount (standard resolution)

03 04 79 19 00 o1 [F8 'B3 03 04 02 mm 01 30

M=V} Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 3 | Read Input Register (4) | Address=31001, Quantity of Register=1 [OKIB3F8
LEN Source | Dest Function Func Desk DEICIN Checksum

5 Slave 3 | Master | Read Input Register (4) | Byte count=2 [e[lfekil fOK:3001

Example: Total precipitation amount (high resolution)

03 04 79 70 oo o2 [FOf6D] 03 o4 o4 [INEIENEL m
RS\  Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 3 | Read Input Register (4) | Address=31101, Quantity of Register=2 |FOK:6DF9

LEN Source | Dest Function Func Desk Data Checksum
7 Slave 3 | Master | Read Input Register (4) | Byte count=4 JoXe[oNe[0Rki 'OK:E819

9.6 Special case of precipitation amount

Exceptforthe amount of precipitation, allthe measured values should be read asinstantaneous values. The amount
of precipitation should beread as the totalamount. And the difference from the previous access must be shown for
the amount of precipitation displayed and to be saved.

The value overflow occurs at 60,000 g of collected liquid. This resultsin a value overflow at 3,000 mm for
sensors with a collection area of 200 cm?and a value overflow at 1,500 mm for sensors with a collection
areaof 400 cm?.

@ The value overflow of the total precipitation must be takeninto account when calculating the difference.

9.7 Sensorstatus

The sensorstatus canbe calledup viaregister 34901. The returned numerical value must be interpretedinbinary as
follows.

Bit position |Status message

1= Errordue to exceeding the maximum heating temperature

1=Heatingerror

1=Temperature sensorerrorinside

1=Temperature sensor erroronthe funnel

1=RTCinitializationerror

1= COutside temperature sensorerror (only rain[e]H3)

oo |h N = o

1=Poorquality of power supply (only rain[e]H3)
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9.8 Descriptive sensor parameter register (holding register)

Register Parametername Number of Note Accesstype
registers
40050 Deviceidentificationnumber 8(2charactersin | Thereturned datahave the Readonly
eachregister) formof alé byte stringwith
(15 characters) zero termination.
40100 Serialnumber 6(2charactersin | Thereturned datahave the Readonly
eachregister) formof a12 byte stringwith
(Ncharacters) zero termination.
40150 Firmware version 13(2 charactersin | Thereturned datahave the Readonly
eachregister) formof a26 byte stringwith
(upto 25 characters) zero termination.

Example: Callingup the device identificationnumber(The identificationnumbershowninthe exampleis sensor-
dependent. Itisused here only fordemonstration purposes).

ASCII

05 03 9C 72 00 08 [€B /€3 05 03 10 31 |36 | gppooooooooooooo
00.16480.000130.00

(WS} Transmission | Source | Dest Function Func Desk Checksum

6 Query => Master | Slave 5 | Read Holding Register (3) | Address=40050, Quantity of Register=8 [OK:iC3CB
LEN Source | Dest Function Func Desk Data Checksum
19 Slave 5 | Master | Read Holding Register (3) | Byte count=16 [SUEUSCIRECIERIZ SIS VEIICEISUE \OK:CA3S7

99 Sensor parameters / configuration parameters

Register Parametername Allowed values Number of Accesstype
registers
40001 Modbus address device 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 afterany settingis changed.
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Example Changingthe RTU addressfrom3to1
03 10 9C 41 00 01 02 mm 20 [E8| 03 10 oc 41 o0 o1 [7E| 6F

(HS\W | Transmission | Source | Dest Function Func Desk Byte count ERECISCIAZINEEIN FChecksum
9 Query => Master | Slave 3 | Write Multiple Register (16) | Address=40001, Quantity=1 | 2 00 01 OK:E82D
LEN Source Dest Function Func Desk Checksum

6 SIEWCK] Master | Write Multiple Register (16) | Address=40001, Quantity=1 [FOK:6F7E

910 Autoconfiguration

AlILAMBRECHT Modbus sensors provide the experienced user with the option of implementing auto-configuration
inhisModbus master based on additionalinformation storedinthe sensor. The required information canbe foundin
the document Generalnstructions forLambrecht Meteo Modbus Sensors.

9.11 Totalamount of precipitation

To measure the amount of precipitation from dataset to dataset using the serial protocols (e.g. SDI12, Talker,
Modbus), the difference between the total amount of precipitation and the previous reading must be calculated.

The value overflow of the total precipitation must be takeninto account when calculating the difference.

CD The value overflow occurs at 60000 g of collected liquid. This results in a value overflow at 3,000 mm for
sensors with a collection area of 200 cm2and a value overflow at 1,500 mm for sensors with a collection
areaof 400 cmz2.

912 Pulse output

Eachpulse correspondsto a predefined amount of measured precipitation. Therocker factorvaluerangeis
0.01...200 mm/pulse. Therocker factor can be set with the Rain[e] commander along with the closing time / pulse
width. The pulse duty factoris 1:1, so the closing timeisjustaslong as the pause time.

If more pulses have to be output thanis possible with the setrockerfactorand closingtime, the excess pulses are
placedinaqueue and outputas soonasno further pulses are added. If we now take the case that, forexample, ata
closing time of 200 ms, arocker factor of 0.01(corresponds to 300 pulses per minute) and a participationintensity of
4 mm/minover2 minutes and then 1.9 mm/min (corresponds to 190 pulses per minute). Then the pulse output outputs
300 pulsesinthefirst 2 minutes and 200 pulses are placedin the queue. Inthe third minute, 300 pulses are output
again; 190 due to the current precipitationand 110 from the queue. Accordingly, 280 pulses are outputin the fourth
minute and 190 in all subsequent minutes. After the fourth minute, the pulsesinthe queue are completed.

10  Changingthe communication protocol

Seealsothe section Configuration of the rain[e] as arain[e]observer.
Forthe configuration, the Rain[e] does not have to be supplied with electricity butis fed via the service USB interface.

@ With the rain[e]H3 model, the USB interface only works if the external sensor supply is disconnected.
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. Connectthesensorusingthe supplied mini-USBonUSB 2.0 cableto aPC, laptop or similar device on which the
rain[e] commanderhasbeeninstalled and start therain[e] commander. The observer module does nothave to be
connected forthe configuration.

. Selecttheused COMportof the USBinterface (USB serial port).

«  Pressthebutton -.i& toloadthe current configurationfortherain[e].

- Version: 1411 - Firmware Version: V1.56v. 1

B 2020
ﬂ B COM20 USE Serial Port
Product ID: 00.15184.000000 Hardware Rev.: 1.20
Serial Number: £51938.0007 Firmware: V1.56v. 15.10.2020
Expert Configuration Quick Configuration
Pulse Output (ot isolated) Pulse Output (isolated)
Operating Mode: ~ Operating Mode: Pulse v
Closing Time (ms) e > Closing Time (ms) e =
Resolution (mm] 010 = Resolution (mmj 003 ~
Frecipitation Event (not isolated)
Amount (mmj >
Start Time (5} 30 =
End Time (5) e %
Analog Output Serial Port (RS485 / 5DI12)
Operating Mode: e— > Operating Mode: TR =
Average Time (mink  [1g ~
SDI-12 Address:
0 <
Multipurpose Input
Function Precipitation type ~ ?}’
Reset analog output value
Deactivated
Precipitation type

. Selectthedesired protocolinthe operatingmode fieldin the serialinterface RS485/SDI-12 group.

The precipitation type is only available in the SDI-12 extended protocol or the Modbus protocol. Other
protocols canalso be selected but these do not support the output of precipitationtype.

« Ifnecessary,youcanchange the operating modeinthe pulse outputisolated group. You can choose between
pulses, rainyes/no and heating on/off.

@ The analog output and the non-isolated pulse output are not available in the standard configuration.

- Sendthenew configurationto the Rain[e] by pressing the button ?b' .

11 Changing the serial interface from SDI-12 (default) to RS485

The following steps are required to convert the interface used from SDI-12to RS485.

1.  Openthehousing

2. Changethedevice’sinternalwiring
3. Changethe output protocol

4. Closethehousing

N
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1.1 Openingthe housing

- Unscrewthe knurled screw onthe underside and turn the upper section counterclockwise in the direction of
open. Carefully lift off the housing and pay attention to the connectorfor the heatinginside the housing.

é Please note that the measuring edge of the housing’s upper sectionis very sharp. There is arisk of cuts. It
isrecommended that you do not press on the measuring edge and/or wear heavy-duty gloves.

«  Pulloutthe clamping plug forthe upperheating sectionand put the housingin a safe place. When putting the
housinguppersectionaside, avoid placingit onthe cuttingedge of thereceiver opening, in ordernotto damageit.

11.2 Change the device’sinternal wiring

The followinginternal wiringisrecommended.

Achtung
Supply & Communication Belegung des rain[e] kann abweichen.
rain[ €] £ IN9..32Wbe ! Attention!
. &C‘N 9..32.10C % Pin assignment of rain[e] may vary.
—_ — GND SDI-12 4
+ DATA 1/0 SDI-12 5 T WH
+ PULSE OUT 6 21BN
— PULSE OUT 7 5 |GN
I + PULSE OUT 1S0 8 4 1YE
~ PULSE 0UT IS0 9 5 |6Y |- rain[e] observer PULSE QUT
+ IN/OUT RS485 10 6 [PK |+ rain[e] observer PULSE QUT
— IN/OUT RS485 11 7 |BU
| | + IN MULTIPURPOSE 12 8 |RD
— IN MULTIPURPOSE 13
| ||+ ouT voLTAGE 14
GND ANALOG 15
16

+ OUT CURRENT

32.15184.060015 (1,5 m)

rain| e]

To change the wiring, open the housing.
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11.3 Change the output protocol

@ The precipitation typeis only available in the SDI-12 extended protocol or the Modbus protocol.

Ser[LOG], support this mode, which enables cable lengths of up to Tkm to be used for data transfer.
Standard SDI-12 uses a signal to ground and is therefore limited to 65...100 m cable length. If disruptions
inthe communication occur, we recommend allowing communication viathe RS485 interface, aslong as
the datalogger (data collector) supports this function.

@ The SDI-12 protocol can also be output viathe RS485. Some dataloggers onthe market, such as the

The usual communication settings apply to the SDI-12 protocolonthe RS485 interface.

Baudrate: 1200 baud
Databits: 7

Parity: even
Stop bits: 1

The following communication settings apply to the Modbus protocol.

Baudrate: 19200 baud
Databits: 8

Parity: even

Stop bits: 1

Otherprotocolscanalsobe selected but these donot support the output of precipitation type. For further details
see the section Protocols of the rain[e]observer.

The changesto the output protocol areinaccordance with the section Changing the communication protocol.

11.4 Closing the housing

1. Connectthe clamping plug of the heating and position the upperhousing sectionin such away that the open/
close stickersits overthe knurled screw.

2. Pressthehousingdownandturnit clockwiseinthe direction of close.

3. Tightentheknurled screw.

12 Checking andtroubleshooting

Visualinspections forcontamination should be carried outregularly - depending on the environment and
seasonalinfluences (spiderandbird populations, pollen, foliage, etc.). Inaccordance with section 6 of the
VDI guidelines - environmental meteorology - meteorological measurements - precipitation, VDI 3786 part 7
(December2010), monthly inspections are recommended. In areas with high air pollutionlevels, weekly
inspections may be necessaryinorderto ensure correct measurementresults.

Please disconnect all external cables before you clean the inside of the sensorin order to avoidincorrect

A measurements. The funnel heating and drainage heating may get very hotif the heatingis operated with
the housing open. Thereis arisk of burns. Itis therefore recommended that you unplug the heating supply
connector when doing any cleaning or maintenance work.
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- Allpartsexposedtowatershould be cleanedregularly. Rinsing with clean water should be enoughtoremove
most of the dirt. Any dirt stuckin the collecting funnel ordrainage system must be carefully removed. Slight
soiling of the collecting containeris not critical. The collecting container can be cleaned withwaterand a mild
detergent.

- Makesurethe deviceis stable and uprightand check the bird deterrentring, the sensorand especially the funnel
surface fordamage.

- Keepthemeasuringsite free of overgrowing bushes and trees.

- Thebirddeterrentring must be removed during periods of frostand snow.

@ Care should be taken when cleaning the collecting containerin order to avoid damage. Do not clean the

rain[e] and the collecting container with a steel brush or similar devices or with aggressive cleaning agents.

TROUBLESHOOTING

The heating was switched off after the device was set up (error string: Heating error = 1)

- Disconnect the power supply to the sensor.

- Checkthat the power plug for the heating and the clamping plug for the funnel heating (inside the device) are
connected.

«  Reconnectthe sensorto the power supply.

If the problem persists, it may be due to one of the following reasons.
- Drainage heatingis not working oris not connected internally.
o Funnelheatingis not working.
o Heatingpowercableistoolong ordefective.

= Inany case, please contact Lambrecht service.

Error message when calling up data from the rain[e] with the rain[e] commander.

Please disconnect the USB cable, reconnect it andrestart the Rain[e] commander.

Rain[e] commander shows COM port not found or rain[e] is not responding.

. Checkwhethertherain[e]is connected correctly to the PC and the correct COM interface has been selected.

- Ifthe problem persists, restart the rain[e].

The system always outputs O for the type of precipitation.

Checkthe connections of the observer module and the distribution box. Are the observer module and the
rain[e] properly connected?
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13 Observer module maintenance

As the precipitation detector operates without moving parts, i.e. wear and tear-free, only minimal service work
isrequired. Depending onitslocation, the device may become dirty. Cleaning should be carried out withnon-
aggressive cleaning agents, waterand a soft cloth.

The surface of the device cover has beenroughened for technical measurement reasons and must notbe

A polished under any circumstances. When cleaning the cover, please ensure that you use only soft cloths
or brushes without any polishing effect and a grease-dissolving cleaning agent (washing-up liquid, no
aggressive solvents such as acetone).

During storage, assembly, dismantling, transport ormaintenance of the precipitation detector, you should ensure
thatnowater getsinside the device and the plug. The cover surface should not be touched with the palms of hands or
fingers, in orderto avoid contamination with sebaceous matter.

@ Attention: Do NOT clean the housing cover with a microfiber cloth.
If youneed help with solving any problems that may occur, please contact LAMBRECHT meteo service at

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

E-mail support-lambrecht@aem.eco

14  Storage and handling

Therain[e]lobservershould be storedinits original packaginginadry place (relative humidity < 60 %) and at moderate
temperatures(5...25°C).

@ The storage temperature range specifiedin the technical data should not fall below or exceed this. The
rain[e]observer must be transportedinits original packaging.

%
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15  Accessories and spare parts

32.15184.060000
65.53090.160100
36.15184.000000
00.15180.400000
00.15180.800050
32.15180.022020
32.15180.022040
32.15180.023020
33.15189.049010
32.15184.080000

00.14966.200000
00.14966.500000
32.15184.061000
32.15184.061010
32.14622.220000

97.15180.000000

Connection cable with M12 plug (sensor datalogger);L = 10 m (8-wire)

USB cable (sensor configuration)

rain[e] commander(download onthe LAMBRECHT website under "Service")
Stainless steel mast for concrete foundation

Stainless steel mast for concrete foundation with base plate

Bird deterrentringforrain[e]H3

Bird deterrentringforrain[e]400 andrain[e]314

Bird deterrentring forrain[e]

Dirttrap (replacement part)

Maintenance set

Power supply 150 W (not forrain[e]l400H andrain[e]400H)

Power supply 240 W forrain[e]400H and rain[e]314H

Connection cable (heating) for mounting on mast; L= 1m (4-wire)
Connection cable (heating) for mounting on mast; L = 10 m (4-wire), T-coded

Mast bracket forpower supply

Customer-specific configuration
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Dimensionsrain[e]observer
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17 Connectioncable (sensor/datalogger)

171 Technical data connectioncable

Connectioncable

ID32.15184.060000

General data

Rated currentat40°C 2A
Rated voltage 30VAC
Number of terminals 8
Contactresistance =5mQ
Insulationresistance =100 MQ
Cablelength 10m

General characteristics

Standards/regulations

M12 connectorIEC 61076-2-101

Coding A-standard
Protectiontype IP65/1P67
Cycle of operation =100
Material

Material contact CuZn
Material contact surface Ni/Au
Material carrier material TPUGF

Material handle body

TPU, flameretardant, self-extinguishing

Knurl material

Die-castzinc, nickel-plated

Material seal NBR
Line
Cabletype PURhalogen-free black

Conductor cross-section

8x0.25 mm2(signalline)

AWG signalline

24

Cable outerdiameterD

59mm+0.2mm

Wire colors

Brown, white, green, yellow, gray, pink, blue, red

Insulationresistance

=1GQO*km(at20 °C)

Conductorresistance <78 Q/km(at20°C)
Nominal voltageline =300V

Test voltageline =3000VAC (spark test)
Cable weight 53kg/km

Minimum bendingradius, permanentlylaid |5xD

Flameresistance

Inaccordance withULFT-2

Inaccordance with UL 758/1581 (horizontal)
Inaccordance withUL758/1581FT2
InaccordancewithDINEN 60332-2-2 (20 s)

Halogen-free

Inaccordance withDINVDE 0472 part 815
Inaccordance withIEC 60754-1

Oilresistance

Inaccordance withIEC 60811-2-1

Otherresistance

Goodresistance to acids, alkalis and solvents
Resistant to hydrolysis and microbes
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172 Connection cable drawings

Schematicrepresentation

Pinassignment M 12 socket, 8-pin,

A-coded, socket side view

42

Contactassignment of the M12 socket

Dimensional drawing

L5

Circuitdiagram

@12

|

M12 x1socket straight, shielded

M12
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18 Heatingcable

18.1 Technical dataheatingcable

Heating cable

ID 32.15184.061010 (length =10 m)
ID 32.15184.061000 (length =1m)

Environmental conditions

Protection type IP65/1P67
General

Rated currentat40°C 12A
Rated voltage 63VDC
Rated impulse voltage 1.5kV
Number of terminals 4
Insulationresistance =100 MQ
Coding Tpower
Cycle of operation >100
Material

Flammability classinaccordance with UL 94 VO
Material contact CuZn
Material contact surface Ni/Au
Material carrier material PA
Material handle body PP

Knurl material

Die-castzinc, nickel-plated

Line

Cable type PURhalogen-free black
Conductor cross-section 4x1.5mm?2

AWG power supply 16

Cable outer diameterD

9.7mm=0.3mm

Wire colors Brown, white, blue, black
Insulationresistance >10MQ*km (at 20 °C)
Conductorresistance <13.3Q/km(at20 °C)
Nominal voltageline 300VAC

Test voltageline

1500 VAC (5min.)

Flameresistance

Inaccordance withEN 60332-1-2
Inaccordance withUL1581VW]1

Halogen-free

Inaccordance withDINVDE 0472 part 815
Inaccordance withIEC 60754-1

Oilresistance

Inaccordance with DINEN 60811-2-1
Inaccordance withDINEN 50363-10-2
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18.2 Heating cable drawings

Schematicrepresentation Circuitdiagram

BN

_/
™
D, g WH
I |

4: ) é BK
™

BU

Dimensional drawing

53,2 1,8

M12

@16
@15,9

44 w



LAMBRECHT meteo

19

AEM

Technical data, rain[e] precipitation sensors

rain[e] heated,
preconfigured

rain[e]314 heated,
preconfigured

rain[e]400 heated,
preconfigured

rain[e]H3 heated,
preconfigured

ID

00.15184.400900

00.15184.403900

00.15184.404900

00.15184.540920

Measurable precipita-
tion types

Liquid, solid, mixed

Measuring principle

Weighing, with automatic self-draining

Operating temperature

-40..+70°C (heated, noicing, no snow drifting)

Storage temperature -40..+70°C
Catchment area 200cm? 314 cm? 400 cm? 200 cm?
Measuringrange Without limitation Without limitation Without limitation Without limitation
(amount) (0.005...c0mm) (0.0032...c0omm) (0.0025..c0omm) (0.005...comm)
Liquidation (amount) 0.00Tmm (pulse output: 0.01mm) 0.00Tmm
Accuracy (amount) O.1mmor1% at O.1mmor1% at O0.1mmorl1% at O0.1mmor1% at

<6 mm/min <3.82mm/min <3 mm/min <6 mm/min

and 2% at and 2% at and 2% at and 2% at

>6 mm/min >3.82 mm/min >3 mm/min =6 mm/min
Measuring range 0..20 mm/min 0..12mm/min 0..10 mm/min 0..20 mm/min
(intensity) or0..1,200 mm/h or0..720 mm/h or0..600 mm/h or0..1,200 mm/h
Liquidity (intensity) 0.001mm/minor0.001mm/h

Accuracy (intensity)

O.1Tmm/minoré mm/h

Measurement value
output

SDI-12; Modbus RTU; Pulse output

Plugs 8-pinM12 (sensor); 4-pin T-coded (heating) 8-pin M12 (sensor);
4-pinT-coded (heating);
4-pin D-coded (Ethernet)

Measurements 292mmx190 mm 31Tmmx 256 mm 31T mmx256 mm 377 mmx190 mm

(HxD) (HxD) (HxD) (HxD)

Mountable on Mounting mast @ 60 mm

Weight Approx. 2.5kg Approx. 4 kg Approx. 4 kg Approx. 4 kg

Standards WMO no. 8;VDI3786BI.7;EN 61000-2, -4; EN 61000-4-2, -3, -4, -5, -6, -11; Namur NE-21

Protection classload cell

P67

Power consumption

Max. 45 mA at 24V supply and analog output;
typical 7.5 mA at 24V supply and pulse output;

typical12.5mAat12V

max. 45 mAat 24V supply and
analog output;
typical12.5mAat 24V,

max. 150 mA at 12V supply
over Ethernet

Power supply voltage

9.8..30V

Heating

Heating data

Electronically controlled, 2 heating circuits

Electronically controlled, 3
heating circuits: Ring, funnel
and drainage heating

Target temperature +2 °C funnel surface temperature
Accuracy +1°C
Heating capacity 80 W (funnel) - 150 W (funnel) - 150 W (funnel) - 70 W (funnel) -
60 W (drainage/col- | 60 W (drainage/ collec-| 60 W (drainage/ col- | 60 W (drainage/ collecting
lection container) tion container) lection container) container); 70 W (ring heating)
Power supply voltage | 24VDC/140W 24VDC/210W 24VDC/210W 24VDC/200W

Pulse output 1(galvanically separated, open collector): Max. 24V DC / max. 0.05A/max. 0.5W

Pulse output 2 (open collector): Max. 24V DC/ max. 0.1A/max. 0.5 W

%
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20 Technicaldata observerinstallation set

ID 32.15184.300000

Measurementrange See Synop codetable

Power current characteristics Inadditiontotherain[e] 14 mAat24V; max.25Winheatingmode
Area of application -40...70 °C (heated, noicing, no snow drifting)

Storage conditions -55..+80°C

Protectiontype IP65/1P67

Materials - V4Atab

Aluminum base plate, anodized

Covermade of PC(polycarbonate - UV stabilized)

ASAslats
Weight 0.64kg
Mountingtype Tab tomountonsystemtraverse. The traverse canbe fastenedto pipes of up to 80

mm diameter.
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21  Download of updates

Onourwebsite (https://www.lambrecht.net), the Free Software Tools & Firmware category canbe foundunder
Serviceinthe Resources section. There you can easily download the latest firmware and software tools for your

product and benefit from ongoingimprovements and new features.

Copyright © 2026 LAMBRECHT meteo GmbH. Allrightsreserved.
Informationin thisdocument subject to change without notice.
Photo copyright: © Anatolijs Kivrins - Adobe stock

rain_e_observer.indd 02.26

LAMBRECHT meteo GmbH
Friedlander Weg 65 Tel +49-(0)551-4958-0
37085 Gottingen E-Mail info-lambrecht@aem.eco

Germany Internet  www.lambrecht.net




	1	General safety information
	2	Warranty
	3	Disposal
	4	Introduction
	5	Operating principle
	6	Scope of delivery 
	7	Initial operation
	7.1	Preparing for installation (instructions)
	7.2	Connecting cables for rain[e] precipitation sensor 
	and heating
	7.3	Wiring the rain[e] as rain[e]observer · 
	Internal connection diagram 
	7.3.1	Opening the housing 
	7.3.2	Changing the wiring
	7.3.3	Closing the housing
	7.4	Configuration of the rain[e] as a rain[e]observer
	7.5	Installation of the rain[e] at the installation site
	7.5.1	Choosing the installation site
	7.5.2	Assembly
	7.5.3	Integrated collection container
	7.6	Installation of the observer module
	7.7	Installing the mast mount for the traverse
	7.8	Connecting the rain[e]observer - Connecting the system cabling
	7.8.1	Connecting cables to the observer module and the rain[e]
	7.8.2	Connection diagram
	7.9	System start
	8	rain[e]observer protocols
	8.1	SDI-12 interface
	9	Modbus protocol
	9.1	Data encoding
	9.2	Device address
	9.3	Standard configuration - default
	9.4	Modbus command set
	9.5	Measured value and parameter register Lambrecht sensors
	9.6	Special case of precipitation amount
	9.7	Sensor status
	9.8	Descriptive sensor parameter register (holding register)
	9.9	Sensor parameters / configuration parameters
	9.10	Autoconfiguration
	9.11	Total amount of precipitation
	9.12	Pulse output
	10	Changing the communication protocol
	11	Changing the serial interface from SDI-12 (default) to RS485
	11.1	Opening the housing 
	11.2	Change the device’s internal wiring
	11.3	Change the output protocol
	11.4	Closing the housing
	12	Checking and troubleshooting
	13	Observer module maintenance
	14	Storage and handling
	15	Accessories and spare parts
	16	Dimensions rain[e]observer
	17	Connection cable (sensor / data logger)
	17.1	Technical data connection cable
	17.2	Connection cable drawings 
	18	Heating cable 
	18.1	Technical data heating cable 
	18.2	Heating cable drawings
	19	Technical data, rain[e] precipitation sensors
	20	Technical data observer installation set
	21	Download of updates

