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] Scope of Delivery

rain[e]H3 sensor

Collecting vessel (part of the self-emptying collecting system)

USB cable forconfiguration,length=Tm

Softwarerain[e]H3 Commander (country-specific, available asa CD or download)

Checkthe delivery fortransport damage and documentit extensively tolodge claims fordamage against the
shipper. Afterwards contact the LAMBRECHT service department on +49-(0)551-4958-0

2 Order Code

rain[e]H3 heated Id-No. 00.15184.540020

The ordercodesforaccessories and spare parts canbe foundin chapter “Equipment and Spare Parts”.

3 Safety Instructions and Warranty

This systemis designed according to the state-of-the-art accepted safety regulations. However, please note the
followingrules:

Before puttinginto operation please read allrespective manuals!

Please observe allinternal and state-specific guidelines and/orrules for the prevention of accidents. If
necessary ask yourresponsible safety representative.

Use the systemonly as describedinthe manual.

Always have the manual athand at the installation site.

Use the systemwithin the specified operating condition. Eliminate influences, which mightimpair the safety.
Preventtheingress of unwanted liquidsinto the devices.

Funnelheating and drain heating canbe very hotif the heatingis operated with the housing open. Thereis arisk
of beingburnt! Itis therefore recommended that the connector of the heating supply be disconnected during

N~

No o

cleaningand maintenance work.
8. Themeasuringedge of the upper part of the housingis quite sharp. Thereis arisk of cuts. Itis therefore
recommended that the measuring edge not to be pressed onand/or that gloves are worn!

Please note the loss that unauthorized manipulation of the system shall result in the loss of warranty and non-
liability. Changes to system components require express written permission from LAMBRECHT meteo GmbH.
These activities must be performed by a qualified technician.

The warranty does not cover:

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

2. Impactsordamage causedby over-voltage orelectromagnetic fields which are beyond the standards and
specifications of the device.

3. Damage causedbyimproperhandling, e.g. by using the wrongtools, incorrectinstallation, incorrect electrical
installation(e.g. incorrect polarity) etc.

4. Damage caused by using the device outside the specified operation conditions.
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4 Dimensional Drawing and Product Drawing
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5 Introduction

The precipitation sensorrain[e]H3 measures precipitationamount andintensity. The rain[e]H3 combines the
advantages of the latest weighing technology and a self-emptying system, allowing a high resolution and high
precisionatavery small total volume. Therefore the rain[e]H3 has a higherresolution and precision than common
tipping bucket sensors and at the same time is much smaller than common weighing sensors, since thereisnoneed
foracollecting container.

The mainsensoris a highly precise load cell with overload protection. Its temperature coefficient can be determined
using atemperature sensorintheinteriorspaceif necessary. The pulses fromthe reed contact generated by tipping
the collecting vessel are used forerror correction during periods of highintensity precipitation. Furthermore, the
self-emptying system allows weighing without interruption.

Therain[e]H3 calculates the following values:

¢ Amountof precipitation: The rain[e]H3 gives the amount of precipitationinreal time with amaximum resolution
of 0.00Tmm.

o Intensity withinthe last minute: The rain[e]H3 measures é times perminute and sums these values up inamoving
sum - thatis, every time anew valueis measured, itis summed to the previous 5 values and thus generates the
new value forthe intensity within the last minute.

¢ Intensity sincelastretrieval: The difference inthe amount of precipitation since the lastretrieval is divided by
the time since thelastretrieval. If the timeis smallerthan 30 s, the rain[e]H3 will use the “intensity within the last
minute” value.

¢ Amountsince lastretrieval: The differenceinthe amount of precipitation between the current and the last
retrieval.

¢ Minimumintensity within the last xminutes (RS-485 interface): Every minute the value of the intensity within
thelast minute is compared to the currentminimumvalue. If the new value is smaller, itreplaces the former
minimum value.

o Maximumintensity withinthe last xminutes (RS-485 interface): Every minute the value of the intensity within
thelast minute is compared to the current maximum value. If the new value is bigger, it replaces the former
maximum value.

e« Variance: Variance of measuredvaluesover4s

The RS-485interface canbeusedin Talkeror WL ASCIImode.

6 Heating

Therain[e]H3is best suited to applicationsinregions with seasonal or permanent cold climate. The internal heating
isseparatedininto three parts: A70 W heaterwhichisinstalled onthe innerside of the funnel, melts sublimate,
a/0Wringheaterheats the funnelopeninganda 60 W heating foilunder the protection grid and the collecting
funnel prevent completeicing of the outlet. Withinits operating temperature of -40..470 °C the target temperature
of the funnel surface of the heatedrain[e]H3is 2 °C. The operationalreadinessis checked continuously and can
berequestedviathe RS-485interface. The heating canbe switched off via the configuration software rain[e]H3
Commander. Inthe factory settings the heatingis switched on. The heating uses a separate power cable.
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ﬁ Funnelheating and drain heating can be very hot if the heating is operated with the housing open.
Thereis arisk of beingburnt! Itis therefore recommended that the connector of the heating supply be
disconnected during cleaning and maintenance work.

/ Installation

/.1 Site Selection

SUBSOIL CONDITIONS

To minimize the entry of splashwateritisrecommended that sites with hard ground like concrete are avoided. Place
the precipitation sensoron grass or othersoft groundinstead.

CONDITION OF THE SURROUNDING

Ingeneral the precipitation sensor should not been placed onslopes orroofs.

Werecommendinstallation of the precipitation sensorat adistance of atleast 2 mfrom any obstacle orthe obstacle
height (above the gauge’s orifice), as defined by the German Meteorological Service (DWD) or twice the obstacle
heightas defined by the WMO and preferably at a distance of four times the obstacle height.

Vegetation around the site should be clippedregularly to the height of the precipitation sensor to prevent them from
disturbing the measurement and at the same time reduce wind influence. An additional minimum distance to high-
voltage powerlines and celltowersis not necessary.

ACCURACY OF THE HOUSING ALIGNMENT

The housing canbe aligned with anintegrated spiritlevelat £0,7° (blister within the edge of the ring marking). This
accuracy is sufficient fortherain[e]H3. The additional errorat 3°inclinationis approx. 0.14 %.

Naa' Y
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/.2  Mounting

NECESSARY TOOLS

- Wrench(13mm)
- Allenkey (6 mm)
- Slotted screwdriver (approx. 2.5 blade width)

- Unpackthedevice.
- Taketheboxof the collecting vessel out of the funnel of the rain[e]H3.
- Checkthecollectingvesselfortransportdamage and putitbackintoits boxforlaterinstallation.

- Placethesensoronatube orpolewithan

outerdiameterof 60 mm. Ametallic extension 5 S B
tube withaminimumlength of 100 mmiis ‘,,E é E % q,f
2o = 2 S
recommended if awoodenpoleisused. Use é:‘f >~ F é:‘f
| | £ & £ £ :3
a Wren.Ch (13mm)totighten the screwsinthe 28 3 = 3 8 Iylinderschraube mit Innensechskant
mounting pedestal evenly. hexagon socket head cap screw

A Do not damage the measuring edge.

- Toimprove the operating securityinlightning-
prone areasitis suggestedthat the sensorbe
earthedviatheintegrated earthing screw of
therain[e]H3. Theillustration shows the steps
of installation of an earthing connection with
acableclipandearthing screws onto the
sensor. The otherend of the cable should be ‘ i
connected to aground nail.

Rohrkabelschuh Edelstahl-Rundlitze Rohrkabelschuh
ring cable clip stainless steel round strand ring cable clip
4-6mm?; fiir/for M6 6mm?; #4mm ; 1.4401 4=6mm?; fiir/for M6

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

. Unscrewtheknurled screw at the bottom.

« Takeholdofthe casingandbase andturnthe
casinginthe “open” direction (anti-clockwise).

«  Liftthe casingwith caution. Mind the heater’s
terminal plug.

the housingis quite sharp. There is arisk
of cuts. Itis therefore recommended that
the measuring edge notbe pressed on
and/or that gloves are worn!

f The measuring edge of the upper part of

« Remove the terminal connector.
- Setthehousingaside.

- Liftoff theinnerprotective cylinder.

Innerprotection cylinder

Heating terminal plug

rain[e]H3 internal components without collection
system

%
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Unpackthe collecting vessel.
Reed contact

Insertthe collecting vessel:
Magnet

- Insertcollectingvesselagainst the bearing
spring with the site of the magnet facing
towards thereed contact

- Insertthe otheraxisinto the otherbearing.

o Testforflawless tipping.

Use the spirit level to level the device by tightening
the hexscrewsinthe base evenly.

Reassembly

«  Cautiously puttheinnerprotectioncylinder
backintoplace.

«  Plugintheterminal plug of the heating.

- Reinstallthe housingonthe device, aligning
the embossings withtherecesses:

«  Pressdownonthehousingandturnit
clockwise towards “close”.

Fastenthe knurled screw.

Insert the enclosed dirt trap spiralinto the
funnel

The measuring edge of the upper part of
A the housingis quite sharp. Thereis arisk

of cuts. Itis therefore recommended that
onthe measuring edge notbe pressed on
and/or that gloves are worn!

In order to protect the collecting vessel
@ the dirt trap spiralmustbeinsertedinto

the collecting funnel.

%
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Inserting of the dirt trap spiral

Insert the encloseddirt trap spiralinthe funnel.
The spiral should be heldinsuchaway thata
complete turninthe anti-clockwise direction
ispossible. Pushthe dirt trap spiralincircular
motion from aboveinto the funnel opening.

Removing the dirt trap spiral

Grab thedirttrap spiralinsuchaway thata
complete turninthe anti-clockwise direction
ispossible and pullitina circularmotion
towards the funnel opening.
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/.3  Powerand Signal Connection

To connecttherain[e]H3 to adata acquisition systemaM12 connecting cableisrequired. Connect the cable
accordingtothe connecting diagram. Forthe power supply of the heating, apower cable shouldbe connected to
the power supply unitaccording to the connecting diagram.

Sensor connection signal and supply
M12 sleeve A-coded
Id.-No.Cable  32.15184.060000 (10 m)

Heating connection supply
M12 sleeve T-coded (heating)
Id.-No.Cable 32.15184.061000 (1m)

Ethernet connection
M12 sleeve D-coded (Ethernet)
Id.-No.Cable 32.05304.000200(2m)

CD Itisimportant to plugin the power plug of the heating first - before the terminal plug of the funnel heating

and the sensor connector. Otherwise the automatic heating control will shut down the heating.

The maximum distance between the rain[e]H3 and the data acquisition system depends ontheinterfacesbeing
used. Thevalues forRS-485 and Ethernet are obtained from the respective definitions of these standards.

e RS-485 1000m
o Ethernet1O0OMBit 100 m (CAT-S)

U If apowercablelongerthan3mat 0.75 mm?isused for heating supply, this
P = = 3 formula canbe usedto calculate the actual power P, with the nominal voltage
2
p UN + 2,0i U, =24V DC, the nominalpower P, =200 W, the specific electricalresistance
PN A p =0.017 Qmm2/m for copper, the length of the cable /and the cross section of the

cable 4.

The heatingrequires anactual power P, of higherthan180 W to operate.

The USB cable forthe service interface should not belongerthan 3 m.

-12
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/4  System Start

The system starts automatically after connecting all plugs. After ~15 s the system starts collecting data and sends
them to the attached dataloggeraccording to the device configuration.

The table belowlists the LEDs and theirfunctions.

Color LED Function

Green Blinks forabout 5 seconds at start and goes off whenno connection canbe made.
Red LEDis ON,whenconnectionisactive

Green Blinks non-cyclically during communication.

/.5  Available In- and Outputs

Therain[e]H3 provides the following outputs:

PULSE OUTPUT

1galvanically isolated open-collectorand

1non-isolated open-collector
selectable as
Pulse Output

Resolution: 0.01..1Tmm
Closingtime:  10...500 ms(duty cycle of 1:1)
Status Output (heating ON/OFF; rain YES/NO)

ANALOGUE OUTPUT
0/4..20mA

0..2.5/5V

SERIAL OUTPUT
SDI-12
RS-485 (Talker-, WLASCII protocol)
Ethernet 100 MBit

%
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/.6 Factory Settings

The factory settings of the rain[e]H3 according to the standard connecting diagram are:

Galvanicallyisolated output as pulse output

Resolution: 0.1mm
Closingtime:  300ms
Dutycycle: 11

Non-isolated output as state output
State “Heating ON/ OFF*

SDI-12 protocol activated (on SDI-12 Interface, 1200 Bd)
Analogue output OFF

Heating activated

/.7 Connections

CONNECTION POWER SUPPLY / RS-485

Viathe A-coded 8-pole M12 plug the power supply and outputs are connected. For the connection several cables
with differentlengths are available. These cables have a unidirectional M12 cable sleeve and only have to be plugged
on.The pin-assignmentis showninthe wiring diagram.

CONNECTION ETHERNET INTERFACE

The Ethernetinterfaceis connected by aD-codedM12 plug. Forthe connection several cables with differentlengths
are available. These cables have aunidirectional M12 cable sleeve and only have to be plugged on. Alternatively
aD-codedcablesleeve that canbe assembledis available. The pins of the Ethernet cable will be assigned by
insulation displacement technique. Thus, no specialtools are needed.

/.8  Terminal Assignment

@ Allunused wires must be connected to unused pins orinsulated to avoid malfunctions.

%
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Connecting diagram/Pin assignment

colorcode
Farbcode

1 ws/wht
br /brn
qn/gm
ge/yel
ar/ary
rs/pnk
bl ol
rt/red

OO0 —1 O U1 I~ N DD

Versorqung / supply

isolated open collecto

| ; ] |
| —T T S |
‘ | LI
SDI-12 ;é
pulse out t—
: S pulse out \so'fé :
Sy
12
g
| 5 |
350G |8 .
||§81_§_g |2 - |1__2_5456_18 |
1734 179 3 4 123545678
RS R R AR SRR RS R
77 34 77 34 73456738
gl 9] 12 [5 Js [ fsfe]sle [1]8
| |
SHEEE —
PUR bl PUR b, shielded
PUR b, shielded e 1,5 (98,4mm) | 8x0,25 (96 mm)
2x2x0ﬂ4(¢6,4mm) Farbcode oorcode
; wht-og Farbcode
o 1 br/b
Ethernet 3 wht=gn 9 Wrs//wrhnt
Tx+‘2—4 g 3 bl/bly
Tx—3— 4 sw/blk
RX‘|‘4—
Rx— — 1
- tIN98..32voc
2 N 9.8..32VDC
3
Heizung /heating 4+ 1 —— — GND SDI-12 -
24\/DC /200 VA i 4 DATA 1/0 SDI-12 212
% + PULSE OUT IS0
16 _ PULSE OUT IS0
7 1 PULSE OUT
18 _ PULSE OUT

%
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8 Configuration Software rain[e]H3 Commander

Lambrecht.net

Setup

& Adjustrain[e]
loadcell

.S Upload firmware

R Pl
N torain[e]
“ rain[e]H3 Diagnostics
i“T,J Receive data

g Exit program

RAIN[E]JH3 SETUP

Therain[e]H3 Commanderis the configurationtool of the
rain[e]H3. It can be used to configure the output signals of the
rain[e]H3. Furthermore the load cellcanbe adjusted with the help
of areference weight. The software also has anupdate function
forthe firmware and a diagnosis function to control the readiness
foruse of therain[e]H3.

To configure therain[e]H3 it has to be connectedviathe USB
serviceinterfaceinthe deviceinteriortoa PC withinstalled
rain[e]H3 Commander.

connector are unplugged before opening the rain[e]H3
case to preventit from mismeasuring. In addition, the
“service function” of the dataloggerinuse shouldbe
used wherever possible.

@ Itisrecommended that the power plug and the sensor

When entering the Setup areaitrequests that the user first select the COM portto which therain[e]H3 is connected
(fromthe drop-down menu) andretrieve the settings fromtherain[e]H3 (gearwheelicon). Afterretrieving the data
from therain[e]H3 the setup screen shows the product ID, serial number, hardware revision and firmware version of
the device.Inthe ‘Setup’ section the program provides buttons for the most common combinationto configure the

rain[e]H3 with afew clicks.

-16
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?zlﬂ'i Setup rain[e]_ H3 - Version: 1.3.2 X
\S& ﬂ COM Port: COMS3 USB-SERIAL CH340 ~

Product ID: Hardware Rev.:

Serial Number: Firmware:

General H3 special Features

Fulse Output (not isolated) Pulse Qutput (isolated)

Operating Mode: v Operating Mode: v
Closing Time [ms) " Closing Time [ms}] o
Resulution {mm) w Resulution [mm) v
Precipitation Event (not isolated) Precipitation Event (isolated)

Amount (mmj) e Amount {mm) v
Start Time (s} w Start Time (3] ~
End Time (s} ~ End Time (s} ~

Analog Output
L L LT Serial Port (R5485 / SDI12)

Operating Mode: "

Operating Mode: “
Voltage (V) o

Baud: v
Current (mA): ~

Farity: ~
el ol ~ Modbus Address: v
Heating Average Time [min}: v
Operating Mode: ~ Talker Interval () v
Temp. Top: ~ SDI-12 Address: ~
Temp. Bottom: “

Temp. Max.: - {;ﬁ'

The “Setup” mask (figure above) is an easy to use tool to configure the rain[e]H3 to the desired application. The
following list shows the available options andranges:

Pulse output (non-isolated)/ (isolated)
- Operating type

o Impulse
» Closingtime 10...500 msin 5 ms steps
» Resolution 0.01...1mmin 0.01Tmm steps

o RainYES/NO
= Rainevent (pulse output 1)/ (pulse output 2)

» Amount 0.10...1mmin 0.10 mm steps
» Starttime 20...60sin1ssteps
» Endtime 20...600sin1ssteps

> Heating ON/OFF

Analog output
- Operating type

> \oltage 0..25/5V
- Power 0/4..20mA
> Max.scale 1...200 mm/m2in1Tmm/m?2 steps
Heating - operating type ON/OFF
%



LAMBRECHT meteo | AEM

Serialinterface (RS-485)
Operating type

o WLASCII

» Averagingtime 1...60 mininTmin steps
o SDI-12

» Averagingtime 1...60 mininTmin steps
o Talker

» Averagingtime 1...60 mininTmin steps

» Talkerinterval 10...60sin1ssteps

SDI-12 address 0..9,A.Z,a..z

8.1 Firmware Update

E%:'-'i Firmware Update x
COM Port: COM3 USB-SERIAL CH340 el
Firmware:

If firmware updates are necessary, e.g. fornew functions orbecause the signal output requirements have changed,
please download these viaourhomepage (www.lambrecht.net - see also chapter “Download of Updates”).

Toupdate yourrain[e]H3 firmware use the Firmware Update screen (see fig. above). Select the COMport of the
connectedrain[e]H3 from the drop-down menu, click “Browse for Firmware File” (foldericon) and select the firmware
file onyourcomputerortablet. Thenclick “Load Firmware to rain[e]H3” (syringeicon).

%
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8.2 Diagnostics

8.2.1 Calibration of the Precipitation Value

Forthe calibration of the rain[e]H3 with the calibration ball as a proxy precipitation, the tab “Scale” is available in the
diagnostic tool of therain[e] Commander. Select the used COM port (USB Serial Port) and press the gearbuttonto
startthe calibration.

[} Diagnostics - m}

4 |

COM Port: COM3 USB-SERIAL CH340 >

Status Scale  Simulation

Scale Test

Calibration Weight: 340 1] 0 | x

Measuring without Calibration Weight
Cycle:

Raw Weight: Variance:

Measuring with Calibration Weight
Cycle:

Raw Weight: Variance:

Test Result

Weight: Deviation:

Avoid vibrations during the calibration of the rain[e]H3 as this could lengthen the process orin extreme cases
evenhinderit!

Follow the instructions of the program.
For the calibration, the rain[e]H3 must be aligned correctly horizontally!

rain[e]_Cmd -]

Inthe first step, therain[e]H3 carries out anempty measurement. The

Adjust rain[e] horizontally! collecting vessel must therefore be completely empty.

Do not insert a calibration weight
Click OK when ready
Confirmthe query afterensuring that the collecting vesselis empty.

0].4 | Abbrechen

Afterthe empty measurement, the rain[e]H3 measures the weight of the calibration ball from the calibration set.

rain[e]_Crmd >

o Insert the calibration weight.
Click OK when ready Place the ballinthe collecting vessel and confirm the query.

0] 4 Abbrechen

%
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The measured weightisindicated by the rain[e]H3. Compare the weight with the weight of the calibration ball from
the calibration set.

ﬁ’"i Diagnostics _ = 1%

N

COM Paort: COM3 USB-SERIAL CH340 -

Status Seale  Simulation

Seale Test

Calibration Weight: 3.53 g o x

Measuring without Calibration Weight

Cycle: 50

Raw Weight: 12851.7400 Variance: 0.0464
Measuring with Calibration Weight

Cycle: 50

Raw Weight: 12855.2596 Variance: 0.0372
Test Result

‘Weight: 3.5196 Deviation: 0.0104

The deviation fromthe test weight should be less than +0.03 g. Deviations can be caused by externalinfluences, e.g.
wind. Inthe case of significant deviations, the test should be repeated at least once. Foradeviationof >+ 0.03 g, the
rain[e]H3 should be adjusted (see “Load Cell Adjustment®).

Aftercalibration, please take the test weight (calibrationball) and putitbackin the packaging. Check the correct
position of the blank jacket before putting onthe round blank.

8.2.2 Callof Status and Error Messages

The status and errormessages can beretrieved by calling the command <STX>USR8<CR><LF> “Get Error String“ or
by using the diagnostic tool of the rain[e]H3 Commander.

Openthetab “Status”in the diagnostic tool. To check the general sensorreadiness of the rain[e]H3. Select the COM
portyouare usingand press the gearwheelbutton. Aslong as the sensoris connected to an external power supply,
itcannotbereachedviathe USBinterface.

é The drain heating canbe very hot if the heateris operated with the housing open. There is arisk of
burning!

[23 Diagnostics - o X

Y

COM Port: COM3 USB-SERIAL CH340 As
Status Scale  Simulation

rain[e]_H3 Status

o

%
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rain[e]H3 canissue the following errors:

. Overheatingerror

- Heatingerror

. Lowertemperature sensor(intheinterior) error

- Uppertemperature sensor(at funnelandring) error
. InitialisationRTC (real time clock) error

- Outertemperature sensorerror

- Powersupplyerror

OVERHEATING ERROR

This erroroccurs when one of the internal temperature sensors detects a temperature in excess of the configured
“maximum heating temperature”. The factory-provided threshold of the maximum heating temperatureis15°C.In
this caserain[e]H3 switches automatically OFF until the temperature falls below the error threshold.

HEATING ERROR

This erroroccurs wheninsufficientheating capacity is available and the heating current (measured internally) falls
below the threshold of 5.TA.

LOWER TEMPERATURE SENSOR ERROR

This erroroccurs whenthe lowertemperature sensorforheater monitoring stops sending data.

UPPER TEMPERATURE SENSOR ERROR

This erroroccurs whenthe uppertemperature sensor forheater monitoring stops sending data.

INITIALIZATION RTC (REAL TIME CLOCK) ERROR

This erroroccurs when theinitialisationthe RTC (real time clock) fails.

OUTER TEMPERATURE SENSOR ERROR

This erroroccurs when the outer temperature sensor forheater monitoring stops sending data.

POWER SUPPLY ERROR

This error occurs when the quality of the supply voltage varies extremely.

To simulate precipitation amounts, and consequentially to check the output signals at the analogue andimpulse

outputs, choose the desired precipitationamountintherider “simulation” and click “simulate precipitation” (nimbus

symbol). After this, the outputs give the desired amount according to the settings.

%
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LOAD CELL ADJUSTMENT

2] Weighing Cell Adjustment

e | X | 4

COM Port: COM3 USB-SERIAL CH340

Calibration Weight: 340 q

Measuring without Calibration Weight
Cycle:
Raw Weight: Wariance:

Measuring with Calibration Weight
Cycle:
Raw Weight: Wariance:

Adjustment Facton

Adjustment Test Result

Weight: Deviation:

Withthe mask “Load Cell Adjustment” and areference weight theload cellcan be adjusted. Itindicates the number
of passagesthat the programhas done, the average value of the measured weight and the variance of the measuring
values. Additionally the calibrationfactoris given. To adjust the load cell at first the COM interface where the rain[e]H3
isconnectedhastobe choseninthe menu. Afterthat place the calibration weightinthe collecting vesseland enter

it’sweightinthe appropriate box. Start the adjustment process by clicking the green “Start adjustment” button.

By clicking thered “X” button arunning adjustment willbe interrupted. The adjustment has to be started againincase

the diagnosis shows deviations of >+ 30 mg.

-22
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9 Configuration of Ethernet Interface with Lantronix
Device-Installer

Therain[e]H3 Ethernet has abuilt-in device server(port server) from Lantronix. The “Lantronix Device-Installer”is
required for configuring the Ethernetinterface. This canbe downloaded at:

https://www.lantronix.com
(Status April 2017)

The Lantronix Devicelnstalleris a Windows-based GUl application. With this application the device can be found
inthe network and the Ethernetinterface orthe portservercan be configured. Afterthe Devicelnstallerhasbeen
installed, connect the Ethernetinterface to the PC and start the Devicelnstaller.

£# Lantronix Devicelnstaller 4.4.0.2
File Edit View Device Tools Help
- Search T} Options ~=Exclude & Assign IP
=) QS Lantronix Devices - 1 device(s) Name User Name User Group IP Address Hardware Address Status

=gl Bhemgt e S8 xPico 169.254.59.93 00-80-A3-A4-E2C7 Online
@ xPico

By pressing the “Search® buttonthe networkis searched for existing devices. If no deviceis found, try to change the

Windows network settingsto “Obtainan IP address automatically*.

The devices found are displayed.

22 Lantronix Devieelnstaller 4402 - o x
File Edit View Device Tooks Help
S search Options () Exclude @ Assign 1P €8 Upgrade
=8 Lanironix Devices - 1 devicsls) Devioe Info  Configuration Records  Status Records  Web Configuration  Telnet Configuration
-gfg Ethemet 2 (169.254.139.223)
=83 xPico | Reload Info.
1455 xPico -frmware v6.10 oty Vale
= Name Pico S
DHCF Device Name
Group
Comments
Device Family xFico
Type xFico
D X6
Hardware Address 00-80-A3-4-E2-C7
Firmuiare Version 610
Extended Firmware Version 610.0.1
Online Status Online.
IP Address 169.25459.93
IP Address was Obtsined Dynamically
Obtain vis DHCP True
Obtain via BOOTP True
Obain via RARP False
Obain via Auto P True
Subnet Mask 25525500
Gateway 00.00
Number of COB pariitions supported 6
Number of Serial Forts 2
TCP Keepalive 5
Telnet Supported True
Telnet Part 9999
Veb Port )
Maximum Baud Rate Supported 921600
Firmware Upgradable True
Supports Configurable Fins True
Supports Email Triggers False
Supports AES Data Stream True
Supports 485 True
Supports S21K Baud Rate True
Supports HTTP Server True
Supports HTTP Setup True
Supports 230K Baud Rate True v
>
Ready
A%
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Selectthe tab “Web Configuration®.

£# Lantronix Devicelnstaller 4.4.0.2

File Edit View Device Tools Help
- Search [ Options G Exclude & AssignIP & Upgrade

e ﬁ;mmnix Devices - 1 device(s) Device Info Configuration Records  Status Records Web Configuration  Telnet Corfiguration
B Ethemet 2 (169.254.139.223)
B-C3 P @ Address: http://169.254.59.93:80

=44 xPico -fimware v6.10
i.5# 169.254.59.93

Use the greenarrow to establish the connection and then confirm the login window with “OK”.

2 Lantronix Devicelnstaller 4.4.02

File Edt View Device Tools Help
J2Search  { Options & Exclude @ Assign P @ Upgrade

-8 Lantronix Devices - 1devices) Device Info Corfiguration Records  Status Records  Web Corfiguration | Telnet Corfiguration
& &é g‘zgzuzueazsuaam) #® Address: httpi//169.254,59.93:80 °©

El443 xPico -fimware v6 10

Windows-Sicherheit X
Devicelnstaller.exe

Der Server "169.254.53.93" fordert Ihren Benutzernamen und
Ihr Kennwort an. Der Server ist von "(null)".

Warnung: Ihr Benutzername und Ihr Kennwort mit der
Basisauthentifizierung ohne eine sichere Verbindung
gesendet.

Benutzemame ‘

[ \

[[] Anmeldedaten speichern

Navigate to hitp://169.254.59.93:80

Ready

Now the webinterface appears. Click “Network“ onthe left of web interface. Enter the computer|P under “IP
Configuration® and confirm with “OK”.

2 Lantronix Devicelnstaller 4.4.0.2
File Edit View Device Tools Help
PSearch  {; Options ) Exclude & Assign 1P €8 Upgrade |
£+ Lantronix Devices - 1device(s) Device Info Configuration Records ~ Status Records Web Corfiguration | Telnet Corfiguration

- ﬁég‘i::uzﬂsszmmzzm ‘ #® Address: http://169.254.59.93/secure/Itx_conf.htm -ER0 o@

5t rain [e) LAMBRECHT

L 2,

Network Settings

Netwrk Mode: [Wired Only v

1P Configuration
O OntainIP address automatically
Auto Configuration Methods
BOOTP: ® Enable ) Disable
DHCP: @ Enable ) Disable
AutolP: ® Enable ) Disable

DHOP HostName:| |
@ Use the following IP configuration:

P Address:

Apply Defaults Subnet askc

DefauttGateway: | |

onssener| |

Ethernet Configuration
Auto Negotiate

Apply Settings

Speed: ® 100 Mbps (10 Mbps
Duplex: ® Full ) Half

‘WebManager Version: 20,06 Copyright & Lambrecht meteo GmbH 2016. Allrights reserved.

A Ready

N
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Now clickon “Server“inthe menuontheleft. The portcanbe setunder “HTTP ServerPort”.

22 Lantronix Devicelnstaller 4.4.0.2 - o X
File Edit View Deviee Tools Help
J)Search  { Options @@ Exclude & Assign P ¥ Upgrade
5§, Lantronix Devices - 1 device(s) Device Info_ Configuration Records _ Siatus Records | Web Corfiguration | Teinet Configuration
gy Ethemet 2(169.254 138.223)
S‘;SC, Fico |g @ Address: http//169.254.59.93/secure/lox_conf htm 00 9@
(54 xFico -fimware v6.10.
Server Settings
Server Configuration
Enhanced Password: O Enable @ Disable
Teletet Manager
Password:
Advanced
ARP Cache Timeout
oty 20|
TCP Keepalive (secs):
Monitor Mode @ Bootup: @ Enable O Disable
CPU Performance Mode: O'Low @ Regular O High
= HTTP Senver Port
Config Server Port
WTU Size:
TCP Re-transmission
smeau oy 0]
WebManager Version: 2.0.0.6 Copyright ® Lambre cht meteo GmiH 2016. All rights reserved.
itp://169.254.59.93/secure/servect him
Ready

Now openthe “Channel 2/ Connection” menuitem. There you can set the port and the IP address under “Endpoint

Configuration”. Then confirm with “OK”.

22 Lantronix Devicelnstaller £.4.0.2 - o x
File Edit View Device Tooks Help
| J) Search ([, Options ) Exclude @ Assign P €8 Upgrade
=-8 Lantronix Devices - 1 devicets) Device Info Configuration Recerds  Status Recerds  Web Corfiguration | Telnet Corfiguration
©-gffg Bhemet 2(169.254139.223)
’TE’CIme & Address: hitp://169.254.59.93/secure/Ib_conf.htm - K )
-4 xPico -fimware v6.10
wmees rain [E]
c " "
Settings N
Channel 2
Connect Protocol
Protocol
Connect Mode
Passive Connection: Active Connection:
Incoming: | YeS v Active Connect: | None v
Password
Required: O Yes ©No Start Character. n(m Hex)
WModem Escape Sequence
Pass Through ®vYes ONo Show IP Address After RING: ®Yes O'No
Aply Defaults Endpoint Configuration:
Remote Port
[ Auto increment Local Port for active Remote Host [169.254 139,223 X
connect
Common Optios
i B
Name Hostist OYes @no
Disconnect Mode
v
OnMImCILIY Oves @No Hard Disconnect: ® Yes O No
WebManager Version: 2.0.0.6 Copyright @ Lambrecht mefeo GmbH 2016. Allrights reserved.
Ready

A%
aem.eco ww
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Click “Apply Settings” to accept the settings. The remaining settings have already been configured at the factory.

LAMBREC Il

meleo

Please wait while the confizuration is saved...
The unit will reboot in order for the settings to be applied.

m_ ]

SETTINGS FOR TERMINAL

The following describes how data canbe displayed onaterminal.

Firstinstallthe Lantronix “Com Port Redirector”. The Lantronix “Com Port Redirector” canbe downloaded from the
webpage: https://www.lantronix.com/products/com-port-redirector/.
Thenopenthe programanduse the “Search” buttonto search the device.

& CPR Manager 4303 T

Eile ComPort Device Tools Help

% Add/Remove ki Save & Refresh |2 Search For Devices | & Exclude

Com Ports Hide @ | Com PortList | General Tests
=) All Com Ports (19) Com Port IP Address TCPP.. ComStaws Network Status 2217 Bfr. SviR.. NoC.. Cnt. TOR.. KpAlv

(£ Com 1-20

% Com 1 (Inaccessible)
% Com 3 (Inaccessible)
% Com 4 (Inaccessible)
' Com 5 (Inaccessible)
% Com 6 (Inaccessible)
' Com 7 (Inaccessible)
% Com 8 (Inaccessible)
' Com 9 (Inaccessible)
% Com 10 (Inaccessible)
' Com 11 (Inaccessible)
% Com 12 (Inaccessible)
% Com 13 (Inaccessible)
% Com 14 (Inaccessible)
% Com 15 (Inaccessible)
% Com 16 (Inaccessible)
W Com 17 (Inaccessible)
% Com 18 (Inaccessible)
' Com 19 (Inaccessible)
¥ Com 20 (Inaccessible)

% Com 1 (Inaccessible)
1 Com 3 (Inaccessible)
% Com 4 (Inaccessible)
1 Com’5 (Inaccessible)
% Com 6 (Inaccessible)
@ Com 7 (Inaccessible)
% Com 8 (Inaccessible)
1 Com 9 (Inaccessible)
% Com 10 (inaccessible)
1 Com 11 (Inaccessible)
% Com 12 (inaccessible)
1 Com 13 (Inaccessible)
% Com 14 (inaccessible)
1 Com 15 (Inaccessible)
% Com 16 (Inaccessible)
1 Com 17 (Inaccessible)
% Com 18 (Inaccessible)
1 Com 19 (Inaccessible)
% Com 20 (inaccessible)

Device List Collapse K3
IP Address #Po.. TCPPort Product D HW Address Network Interface  Device Name PortName

$2169.254205201 1 10001 xPico X6 O0DB0A393FBSD 1692541431 10002
Ready |

%
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The available devices are giveninthe “Device List.” Use the button “Add/Remove” to add and/orremove COM-Ports.
Confirmby clicking “OK.”
S cPRMagerazosee worwll T TS TOTEETaaTae - @) x|

File ComPort Device Tools Help
© Add/Remove ki Save ) Refresh 2 Search For Devices & Exclude

Com Ports Hide @ | Com PortList | Gener —
=) All Com Ports (19) Com Port i Bft. SvR. NoC.. Cnt. TOR.. KpAlv
(= Com 1-20 T Com 1 (i | |Com2 ||Com22 ||Com42 | |Com62 ||Com82
- Com 1 (Inaccessible) @ Com3 (i |/|Com3 | Com23 || Com43 |] Com63 || Com83
® Com 3 (Inaccessible) B Comd |/|Com4 || Com24 || Comd4 || Comé4 || Com84
- Com 4 (Inaccessible) »Com5s |/|Com5 || Com25 | |Comd5 || Com65 || Comgs
® Com 5 (Inaccessible) % Com 6 (Inaccessi| ||/| Comb | |Com26 [ |Com46 || Com66 || Com8s
- Com 6 (Inaccessible) % Com 7 (Inaccessi| ||| Com7 [ Com27 || Comd47 || Com67 || Coms7
% Com 7 (Inaccessible) wComs /| Comé || Com28 || Com48 || Com68 || Comg8
- Com 8 (Inaccessible)  Com 9 (inaccessflf| /| Come  []Com29 || Com48 || Com63 || Come9
% Com 9 (Inaccessible) % Com 10 /|Com10 |7]Com30 || Com50 || Com70 |I| Com$0
- Com 10 (Inaccessible) com 1 |/|Com11 || Com31 || ComS1 || Com71 || Comd1
% Com 11 (Inaccessible) % Com 12 /| Com12 || Gem32 || Com52 || Gom72 || Coms2
% Com 12 (Inaccessible) © Com 13 (na |/|Com13 || Com33 || Com53 || Com73 || Comd3
|/|Com14 || Com34 ||Com54 || Com74 || Comd4
% Com 13 (Inaccessible) % Com 14 (Inaccesdl|
¥ Com 14 (Inaccessible) W Com 15 (ina e €els [ JEED [4EnTS [ JES [JEmES
1 Com 15 (Inaccossible) Bcom e |/|Com15 || Com36 || Com56 || Com76 || Com36
/| Com17 || Com37 || ComS7 || Com77 || Comg7
- Com 16 (Inaccessible) © Com 17 (i /| Comie ||Com38 | |Cams8 | |Com78 | |Coms8
% Com 17 (Inaccessible)  Com 18 (i /| Comi9 |F|Com39 || Cam50 || Com79 || Comd9
~% Com 18 (Inaccessible) @Com19 /| Com20 [¢7] Comd0 || Com60 || Com80 || 5[] 5 | oy
% Com 19 (Inaccessible) PlomMfnaccest [ b
- Com 20 (Inaccessible)
[ ok ][ Gencel ] | Cheok (Range)
[ Select All ] [ Select None ] [ Uncheck (Range) ] il B to |25
Device List Collapse
IP Address #Po.. TCPPort Product D HW Address Network Interface  Device Name PortName
8169254205201 1 10001 *Pico X6 O00B0A393FBSD  169.254.143.1 10002

Anew COMportwillappear.

A CPR Manager 4.3

File ComPort Device Tools Help
® Add/Remove | Save ) Refresh  J Search For Devices & Exclude

Com Ports Hide & | Com PortList
EEY Al Com Ports (20)] Com Port IP Address TCPP.. ComStatus Network Status 2217 Bfr. SvR. NoC.. Cnt. TOR.. KpAw

EHE2 Com 1-40 1 Com 1 (Inaccessible)
% Com 1 (Inaccessible) 1 Com 3 (Inaccessible)
% Com 3 (Inaccessible) 1 Com 4 (Inaccessible)
% Com 4 (Inaccessible) 1 Com 5 (Inaccessible)
% Com 5 (Inaccessible) 1 Com 6 (Inaccessible)
% Com 6 (Inaccessible) 1 Com 7 (Inaccessible)
% Com 7 (Inaccessible) 1 Com 8 (Inaccessible)
% Com 8 (Inaccessible) 1 Com 9 (Inaccessible)
% Com 9 (Inaccessible) 1 Com 10 (Inaceessible)
% Com 10 (Inaccessible) 1 Com 11 (Inaccessible)
% Com 11 (Inaccessible) 1 Com 12 (Inaccessible)
% Com 12 (Inaccessible) 1 Com 13 (Inaccessible)
% Com 13 (Inaccessible) 1 Com 14 (Inaccessible)
% Com 14 (Inaccessible) 1 Com 15 (Inaccessible)
% Com 15 (Inaccessible) 1 Com 16 (Inaccessible)
% Com 16 (Inaccessible) 1 Com 17 (Inaccessible)
% Com 17 (Inaccessible) 1 Com 12 (Inaccessible)
% Com 18 (Inaccessible) 1 Com 19 (Inaccessible)
% Com 19 (Inaccessible) % Com 20 (inaccessible)
% Com 20 (Inaccessible) 1 Com 40 (New)
% Com 40 (New)

Device List

Collapse 3
IP Address #Po. TCPPon  Product D HW Address Network Interface  Device Name Port Name
9169254205201 1 10001 xPico X6 O0BDA3S3FBBD 1692541431 10002

Complete! Modified | ]
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Now please selectthe COMport. Set the IP address of the device aswellasthe TCP portunder “Host”. Save the

settings with the “Save*” button.

The COMportcannow be used by any terminal for data output/input.

File ComPort Device Tools Help
® Add/Remove kil Save ) Refresh S Search For Devices & Exclude

Com Ports Hide @ | Settings | Com 40 Tests
(=63 All Com Ports (20) Com 40
[=£2 Com 1-40
® Com 1 (Inaccessible) Window's Port Name: Lantronix CPR Port (COM4D)
- Com 3 (Inaccessible! Window's Device Name: \Device|CpiDeviced0 Com Status: Closed
P
® Com 4 (Inaccessible) Window's Service Name: Network Status:  Disconnected
- Com 5 (Inaccessible) =
W Com 6 (Inaccessible) [ ResettoDefaults | Cancel Edits | =]
- Com 7 (Inaccessible)
¥ Com 8 (inaccosaiblo) Buffer Witss (Kesp checked for eter wite perfomance ) Connection Timeout nseconds)
- Com 9 (Inaccessible) Server Reconnect Timeout Reconnect Reconnect Limit (0 = forever)
% Com 10 (Inaccessible)
-
~% Com 11 (Inaccessible) [EJNoNet Close
% Com 12 (Inaccessible) —
% Com 13 (Inaccessible) Listen Mode [Notmal - port closed after disconnect -] TePPont [ | [ AddToFiewal |
% Com 14 (Inaccessible)
- Com 15 (Inaccessible) TCP KeepAlive 7200000 [} KeepAlive Time (msec) 1000 ] keepalive Interval (msec)
® Com 16 (Inaccessible)
~¥ Com 17 (Inaccessible) RFC 2217 DTR(n:  |Tie DTRto DCD. DSR always active - =
% Com 18 (Inaccessible) (TruPor)
~% Com 19 (Inaccessible)
% Com 20 (Inaccessible) S
_» [Vt [IES 0 [@ WARNING! If the Hast is on the other side of a router or a firewall,
1 wmema e [@) then UDP ports 30718, 43282 and 43283 may need to be added to
& the firewall's exclusion list. You ience trouble iing this
2 |
S Also, some legacy device servers respond on UDP port 43283, If
4 | you are unable to connect to a device server, one possible cause is
5 | the Firewall on this machine is blocking this port._Press the 'Add R
Port' button to add this port to the Firewall. If the button caption
6 | reads "Remove Rx Port’ then the port has aiready been added and (4
7 can be removed by pressing this button.
| T — Remove Rx Port The Firewall is tued ON e
Device List Collapse
IP Address #Po.. TCPPort Product D HW Address Network Interface  Device Name PortName
$8160.254205.201 1 10001 xPico X6 O00BDA393FBBD  169.254.143.1 10002

CONFIGURATION OF THE RAIN[E]IH3 VIA THE WEB INTERFACE OF THE ETHERNET INTERFACE

Itis possible to configure therain[e]H3 via the web page storedinthe Embedded Device Server. The web page

provides a simple terminal for configuring the rain[e]H3 using the ASCIl commands. The IP address of the deposited
web page canbe determined with the Devicelnstaller from Lantronix.

-28
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10 In- and Outputs

10.1 SDI-12Interface

Communicationusing the SDI-12 protocolvia the SDI-12 interfaceis based onthe ‘SDI-12 A Serial-Digital Interface
StandardforMicroprocessor-Based Sensors, Version1.3,2012’. The rain[e]H3 canbe used in bus mode parallel to

otherrain[e]H3 sensors.
The following subset of SDI-12 commands are implementedin the rain[e]H3. For further details to the SDI-12 protocol
werecommend the afore mentioned standard document orthe web page www.SDI-12.0rg.

IMPLEMENTED SDI-12 COMMANDS

Command | Function Answer of the sensor

al Acknowledge Active a<CR><LF>

21 Address Query Command a<CR><LF>

al! Sendldentification allcccccccemmmmmmyyvyxx.. . 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! Start Concurrent Measurement and Request CRC | atttnn<CR><LF>
checksum

aDO! Send Data (Puffer Q) a<values<CR><LF>

aD1! Send Data (Puffer1) a<values><CRC><CR><LF>
resp. with CRC checksum

aM1! Generate Variance atttn<CR><LF>

aM2! Generate Heating Data atttn<CR><LF>

aMa3! StartIntensity Measurement atttn<CR><LF>
(Average Value, Maximum and Minimum)

aMC1! Generate Variance and Request CRC atttn<CR><LF>

aMC2! Generate Heating Dataand Request CRC atttn<CR><LF>

aMC3! StartIntensity Measurement (Average Value, atttn<CR><LF>
Maximum and Minimum and Request CRC)

aCl! Generate Variance atttnn<CR><LF>

aC2! Generate Heating Data atttnn<CR><LF>

aC3! StartIntensity Measurement atttnn<CR><LF>
(Average Value, Maximum and Minimum)

aCCl! Generate Variance and Request CRC atttnn<CR><LF>

aCcC2! Generate Heating Dataand Request CRC atttnn<CR><LF>

aCC3! StartIntensity Measurement (Average Value, atttnn<CR><LF>
Maximum and Minimum and Request CRC)

aVv! Start Verification atttn<CR><LF>

a = address of therespective sensor; standard sensoraddress = O

%
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SDI-12 commands always start with the address of the appropriate sensor. Therefore all other sensors onthe same
buswillignore these commands. SDI-12commands end with ‘I". Allanswers from sensors start withits address, too,
butendwiththe ASClIcharacters ‘Carriage Return’ <CR> and ‘Line Feed’ <LF>.

The SDI-12 protocolisbased onthe ASCll characterset. The baudrate of the SDI-12 protocolis 1200 Bd and has the
byte frame format:

1 startbit

7 databits(leastsignificant bittransmitted first)
1 parity bit(evenparity)

1 stophbit.

Acknowledge Active - a!

Thiscommand ensures that the sensorresponds torequests from the master. Basically it asks the sensorto confirmit
isconnectedtothebus.

The sensorreturnsits address and <CR><LF>.

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! 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’'s name
(= Lambrecht meteo GmbH)
15184 x - 6 characters sensor type (= precipitation sensorrain[e])
1.0 - Sensorversion (= version 1)
781129.0001 - 11 characters serial No.
I - End of command <CR><LF> - End of answer

%
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Example:

Command Answer

on 013LMGmbH1515184x1.0781129.0001<CR><LF>
1 T13LMGmbH1515184x1.0781129.0002<CR><LF>

Change Address - aAb!

The factory setting of the addressis ‘O’. If there are several sensors connected to one bus, the sensoraddress can
be changed withthe commandaAb!. 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 65to 90)and ‘a’ to ‘z’ (decimal 97 to 122) is allowed. The sensoranswers with its new

addressand <CR><LF>. Afterthe address changed, one should not send furthercommands to the sensorfora
period of one second (see also ‘SDI-12 Standard, Version1.3,2012’).

Syntax:

Command Answer

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

A - Command ‘Change Address’
b - New sensoraddress

I - End of command <CR><LF> - End of answer
Example:

Command Answer

OA1l! 1<CR><LF>

Start Measurement - aM!

The command aM!requeststhat the sensorprocess thereturning string and provide the available measured data.
Incontrast to standard sensors describedin the SDI-12 documentation the rain[e] measures continuously. Thus the
measured values from the continuous measurement are storedin a bufferwhile the stringis being processed. These
values are processed afterthe string processing. Therefore the rain[e] always responds with ‘a003x’. Thisis also the
reasonwhy the rain[e] does not send a Service Request andignores signals to interrupt the measurement. Prior to the
returned waiting time (3 s) the datalogger must not send further commands. After expiration of the waiting time the
datacanberequested withthe commandsaDO! and aD1! (see Send Data).

The datawillnot be overwrittenuntil the next C, M, orVcommand and canberead several times until then.

Syntax:
Command Answer
aM! a0036<CR><LF>
a- Sensoraddress a-Sensoraddress
M - Command ‘Start Measurement’ 003 - Seconds the sensor needs until the measured data can be
returned (= 3s)
6 - Number of provided measured data
I - End of command <CR><LF> - End of answer

%
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Example:
Command Answer
™! 10036<CR><LF>

The measured data canberequestedwith the commands aDO! and aD1!. (see Send Data).

Start Measurement and Request CRC - aMC!

Same command as aM!butinaddition to the generated datathe sensorreturns a 3-digit CRC checksum. For
informationonhow the CRC checksumis generated, please consult ‘SDI-12 Standard, Version1.3,2012, chapter
4,412,

Syntax:
Command Answer
aMCl! a0036<CR><LF>
a- Sensoraddress a- Sensoraddress
M - Command ‘Start Measurement 003 -Secondsthe sensorneedsuntilthe
and Request CRC’ measured data canbereturned (= 3s)
C - Request for transmission of the 6 - Number of provided measured data
CRC checksum <CR><LF> - end of answer

I - End of command

Example:
Command Answer
2MC! 20036<CR><LF>

Start Concurrent Measurement - aC!

The Concurrent Measurement enables the dataloggerto measure simultaneously with multiple rain[e]s on the same
bus.

The commandaClrequests that the sensorprocess thereturned string and to provide the available measured data.

Incontrast to standard sensors describedin the SDI-12 documentation, the rain[e] measures continuously. Thus
the values during continuous measuring are stored in bufferwhile the stringis being processed. These values are
processed afterthe string processing. Prior to the return waiting time (3 s) the dataloggermust not send further
commands. After expiration of the waiting time the data can be requested withthe commands aDO! and aD1! (see
Send Data).

The datawillnot be overwrittenuntilthe next C,M, orVcommand and canberead several timesinthe meantime.

%
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Syntax:

Command Answer

aC! a00306<CR><LF>

a-Sensoraddress a-Sensoraddress

C - Command ‘Start Concurrent 003 - Seconds the sensor needs until the
Measurement’ measured data canbereturned(=3s)

06 - Number of provided measured data

I - End of command <CR><LF> - End of answer

Example:

Command Answer

2C! 200306<CR><LF>

The measured data canberequested with the commands aDO0! and aD1!. (see Send Data).

Start Concurrent Measurement and Request - CRC aCC!

Same commandasaClbutinadditionto the generated data the sensorreturns a 3-digit checksum. Forinformation
onhow the CRC checksum gets generated, please consult ‘SDI-12 Standard Version1.3, 2012, chapter4.4.12".

Syntax:

Command Answer

aCcCl! a00306<CR><LF>

a- Sensoraddress a- Sensoraddress

C - Command ‘Start Concurrent 003 - Seconds the sensorneeds until the
Measurement’ measured data canbereturned (= 3s)

C - Request for transmission of the 06 - Number of provided measured data
CRC checksum <CR><LF> - End of answer

I - End of command

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

Send Data - aDO! and aD1!

Data generated by the commands C, M, orV arerequested from the sensorwithaDO! and aD1!. The sensoruses the
respective arithmetic sign ('+ or‘-’) to separate the values. If the datawas requested witha CC orMC command, it
willbe returned withthe CRC checksum. Forinformation onhow the CRC checksum gets generated, please consult
‘SDI-12 Standard Versionl.3,2012, chapter4.4.12’.

The measured dataisreturnedin metric units.
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Measured data Unit
BufferO

Precipitationintensity within the last minute mm/min
Precipitationintensity within the last minute inmm/h mm/h
Precipitationintensity since last request mm/min
Measured data Unit
Bufferl

Precipitationintensity since lastrequestinmm/h mm/h
Precipitationamount since lastrequest mm/m?2
Precipitationamount total mm/m?2

Syntax for measurements with aC! or aM!

Command

Answer

aDO!

a- Sensoraddress

D - Command ‘Send Data’

0 - Request forthe datain buffer O

a<values<CR><LF>

a- Sensoraddress

<values> - Requested data separated by
resp. sign(‘+ or'-’)

or
1=Dbufferl

I - End of command <CR><LF> - End of answer
Example:
Command Answer
0oC! 000306<CR><LF>
oDO! 0+0.100+6.000+0.100<CR><LF>
oD1! 0+6.000+12.000+25.231<CR><LF>

Syntax for measurement with aCC! or aMCl!

Command

Answer

aDO!

a- Sensoraddress

D - Command ‘Send Data’
O - Request forthe datain buffer O
or
1=Dbufferl

I - End of command

-34

a<values<CR><LF>

a- Sensoraddress

<values> - Requested data separated by
resp sign (‘+ or‘-")

<CRC> - 3-digit CRC checksum

<CR><LF> - End of answer
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Additional Measurements

With the following commands additionalinformation can be generated by the rain[e]H3 and requested withaDOL.

The additionalmeasurement commands aMnl and aMCn! have the same format as the commands aM! and aMCl!.
The same applies to the commandsaCn! and aCCn! which have the same formatasaC!andaCCl.

canbe changedwith therain[e]H3 Commander.

n Function Command | Answer
1 Generation of the variance (period 4 s) aM1! a0031<CR><LF>
aCl! a00301<CR><LF>
with CRC aMC1! a0031<CR><LF>
checksum | cen a00301<CR><LF>
2 Generation of the heating data aM2! a0033<CR><LF>
Measured variable Unit
BufferO aC2! a00303<CR><LF>
Temperature interior °C
i ]
Heating ON (1) / OFF (0) \(/:vrl]tehccksucm aMC2! a0033<CR><LF>
. o aCcC2! a00303<CR><LF>
Heating power total %
3 Generation of the data: precipitationintensity, aM3! a0033<CR><LF>
average value, max./min. intensity of the lastx
minutes*.
Measured variable Unit
BufferO
aC3! a00303<CR><LF>
Average value overxminutes* mm/min
Max. intensity of the last xminutes* mm/min
Min.intensity of the last xminutes* mm/min
with CRC aMC3! a0033<CR><LF>
The default value forthe period xis 10 min. The value heck
P CheckSUM | acc3l | a00303<CR><LF>

*The acquisition of these values starts with the command and they have to be requested after exactly x minutes with

theaDO!command.

Start Verification - aV! (Error string)

Forservice purposesthe command aV! canbe usedto do asystemanalysis and generate anerrorstring. The
commandaV! hasthe same format asthe commandaM! (see above).

Therain[e]H3 answers to the command aV! with ‘a0039".

Syntax:

Command Answer

aVv! a0039<CR><LF>
a- Sensoraddress a- Sensoraddress

V - Command ‘Start Verification’

9 - Number of provided data
I - End of command <CR><LF> - End of answer

%

003 - Seconds the sensorneeds until the
measured datacanbereturned (= 3s)
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Example:
Command Answer
V! 10039<CR><LF>

The measured datacanberequested withthe command aDO!. (see Send Data).

Data output Valuerange
BufferO

Forinternaluse 0..99
Errordue to exceeding of the heating temperature by 10° C Oorl
Errorheating Oorl
Errorinteriortemperature sensor Oorl
Errorfunneltemperature sensor Oorl
Forinternaluse Oorl
Forinternaluse Oorl
Forinternaluse Oorl
Forinternaluse Oorl

+0=ok;+1=error

The datawillnot be overwrittenuntil the next C, M, orVcommand and canberead several times until then.

Remark to SDI-12 “Break” signal

Since therain[e]H3 does nothave a sleepingmode it does not have to be “awakened”. This means that the rain[e]H3
ignores the “Break” command. Therefore allregulations associated to the “Break” command do not have to be
considered.

10.2 RS-485Interface

Inthe following the available protocols of the RS-485 interface are described.
SDI-12to RS-485, WL ASClI protocol, WLASCII protocol with checksum.

10.2.1 SDI-12 Protocol

Thisis exactly the same protocol withthe same commands as the SDI-12 protocolviaRS-485 interface.

10.2.2 WL ASCII Protocol

As an alternative to the SDI-12 protocol therain[e]H3 can also answer witha LAMBRECHT defined ASCII protocolvia
the RS-485interface. Itmay be addressed every10s. Itisrecommended to work with 60 sintervals.

%
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Commandsinthe WLASCII protocol start with <STX> ‘Start Text’ and end with ‘Carriage Return’ <CR> and ‘Line Feed’
<LF>.Since addressingis not possible with the WLASCII protocol,itcanonly be used with a single rain[e]H3 and not
inabus.

The baudrateis 19200 Bd and has the byte frame format 8NT1:
8 databits - no parity bit (no parity) - 1stop bit

Start Measuring <STX>m<CR><LF>

The command <STX>m<CR><LF> requests the sensorto process thereturning string and to provide the available
measured data. The rain[e]H3 measures continuously. Thus measured values from the continuous measuring get
storedinto abufferwhile the stringisbeing processed. These values will be processed after the string processing.

Syntax:
Command Answer
<STX>m<CR><LF> intmin;inth;intret_min;intret_h;amret;amm;she;tin<CR><LF>
<STX> - Start of command int_. - Intensity in mm/min
m - Command ‘Start Measuring’ int, - Intensity in mm/h
<CR><LF> - End of command int_, .- Average intensity since last retrieval
inmm/min
int_, - Average intensity since last retrieval
inmm/h
am_ - Amount since last retrievalinmm
am_ - Total amount since system startin mm
Sie™ Heating Status (1= ON, O = OFF)
t - Temperaturein °C
<CR><LF>- Endofanswer
Command Answer
<STX>m<CR><LF> 1.120;67.200;1.120;67.200;11.200;25.400;0;12<CR><LF>

Return Error String <STX>e<CR><LF>

For service purposes the command <STX>e<CR><LF> can be used to do a system analysis and generate an error
string.

Syntax:

Command Answer

<STX>e<CR><LF> 1;2;3;4;5;6;7;8;9;<CR><LF>
<STX> - Start of command 1- Forinternaluse
e - Command ‘Return Error String’ 2 - Error exceeding of 10 °C at heating ON
<CR><LF> - End of command 3 - Errorheating

4 - Errortemperature sensor interior
5 - Error temperature sensor at the funnel
6 - Errorinitialisation RTC
7 - Error temperature sensor outside temperature
8 - Poor quality of supply voltage
9 - Forinternaluse
<CR><LF> - End of answer
+0 = ok; +1 =error
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Example: Heating check failed
Command Answer

<STX>e<CR><LF> 3;0;1;0;0;0;0;0;0;<CR><LF>

Return Device Information <STX>i<CR><LF>

Forservice purpose the command <STX>i<CR><LF> canbe usedto ask the sensorforits serialnumber, board
version, software version and serial number of the load cell.

Syntax:
Command Answer
<STX>i<CR><LF> No;P;S;Serial;<CR><LF>
<STX> - Start of command No - Serial No. of the device
i—- Command ‘Return Error String’ P - Boardversion
<CR><LF> - End of command S - Firmware version
Serial - Serial No. of the load cell
<CR><LF> - End of answer
Example:
Command Answer
<STX>i<CR><LF> 801456.0010;1.3v;V1.00v.12.11.2013;2C096/0420000000;<CR><LF>

Read device information

Therain[e]H3 offers different status messages that can be read out with the following command:

Syntax:
<STX>COM:02<CR><LF>

Answer:

<STX>stl:LAMBRECHT meteo GmbH<CR><LF>

<STX>st2:METEOROLOGICAL INSTRUMENTS GERMANY<CR><LF>
<STX>st3:Sensorname :rain[e]H3<CR><LF>

<STX>st4:Sensor type : 15184<CR><LF>

<STX>st5:Serial numb.: xxxxxx.xxxx<CR><LF> Example: 820145.0001

<STX>sté:Art numb.: 00.15184 . xxxxxx<CR><LF> Example: 00.15184.900004
<STX>st7:HW-Revision: x.xx<CR><LF> Example: 1.05

<STX>st8:Load_Cell_numb.: xxxxxxxxxxxxxxxx<CR><LF> Example: 1234567890abcdef
<STX>st9:Firmware: V1.30 v. 01.05.2016<CR><LF>

Read out of the operating hours counter

The operating hours counter of rain[e]H3 can be read out with following command:

<STX>COM:27<CR><LF>
Answer:
<STX>X<CR><LF> with X = operating hours

%
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Start Measurement Intensity <STX>a<CR><LF>

The command <STX>a<CR><LF> canbe usedto ask the sensor for the average, maximum and minimum intensity over
aselected time frame. This time frame has to be selectedin the “Setup” of the rain[e]H3 Commander.

Syntax:

Command Answer

<STX>a<CR><LF> int_ ;int__;int_ .<CR><LF>

<STX> - Start of command int_ - Average intensity inmm/min

a - Command ‘Measurement Intensity’ int__ - Maximum intensity in mm/min

<CR><LF> - End of command int . - Minimum intensity inmm/min
<CR><LF> - End of answer

Example:

Command Answer

<STX>a<CR><LF> 0.059;0.073;0.031;<CR><LF>

10.2.3 Talker Protocol

TheTalker protocolis the third available mode of the RS-485 interface. It sends an ASClI stringinadefinedinterval.
Theintervalcanbe adjusted between10...60 susing the rain[e]H3 Commander.

The baudrateis 19200 Bd and has the byte frame format 8N1:

8 data bits
no parity bit (no parity)
1stop bit
Syntax:
+int_ ;+int ;+am_;+s, ;+t ;+s  <CR><LF> Temperature sensorindoorin °C
int_ - Intensity in mm/min Outpute.g. +21.06 acc. 21.06 °C
int, - Intensity inmm/h At heated sensors the heating test has to
am,_ - Totalamountinmm be successfulin order to assure that the
Spe ™ Status heating (1= ON, O = OFF) temperature sensor will be initialized.
t - Temperaturein°C If not, 0.00 will be shown.
Status System

ss s_
<éR><LF> - Endofanswer

Thereturnedvalue of s__is a decimal representation of a binary number. In binary representation the positions
correspond to the following status messages:

Bit position Status message

0 1= Errordue to exceeding the heating temperature of 15°C
1 1= Errorheating

2 1= Errorinterior temperature sensor

3 1= Errorfunnel temperature sensor

Example: 15 °C ambient temperature, but heatingis ON and defect interior temperature sensor

+0.059;+3.545;+7.701;+1;+15;+1<CR><LF>

%



LAMBRECHT meteo | AEM

10.2.4 Talker Protocol Normal

The normal talker string is structured as follows:

<STX>tn:A;B;C;D;E;F;G;H;l;J;K*CS<CR><LF>

*X—-TTQOTMMUOT>

@)
%)

dateinformat YYYY.MM.DD (Y = year,M = month, D = day)
time in format hh:mm:ss (h = hour, m = minute, s = second)
precipitationintensity in mm/h

total amount since system start in mm (accumulated precipitation)
measurement Start / Stop (1 = Stop and O = Start (running))
inner temperature above in °C

inner temperature belowin °C

status of heating (1= ON, O = OFF)

errorcode

Talkerintervalin seconds

outside temperature in °C (ho measuredvalue = /)
delimiter checksum

checksum (see chapter “Checksum”)

10.2.5 Talker Protocol Extended

The extended talker stringis structured as follows:

<STX>te:A;B;C;D;E;F;G;H;l;J;K;L;M;N; O*CS<CR><LF>

*OZIIr XTI @MMmMOOT>

@)
wn

Thereturned error code is a decimal representation of an originally binary number.

dateinformat YYYY.MM.DD (Y = year,M = month, D = day)
time in format hh:mm:ss (h = hour, m = minute, s = second)
precipitationintensity in mm/h

totalamount since system start in mm (accumulated precipitation)
measurement Start / Stop (1 = Stop and O = Start (running))
inner temperature above in °C

inner temperature belowin °C

status of heating (1= ON, O = OFF)

errorcode

Talkerintervalin seconds

device manufacturer: LAMBRECHT meteo

device type:rain[e]H3

userdata storage

firmware version number

outside temperature in °C (no measuredvalue = /)
delimiter checksum

checksum (see chapter “Checksum”)

In binary representation, the digits correspond to the following error messages:

Bit position | Status message
0 errormaximum heating temperature threshold exceeded
1 1=errorheating
2 1=errortemperature sensorinterior
3 1=errortemperature sensor at the funnel
4 1=errorinitializationRTC
5 1=errorexternaltemperature sensor
6 1=poorquality of supply voltage
-40 CaC
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11 Modbus Protocol

The Lambrecht meteo Modbus sensors and the met[LOG] follow the specification of the Modbus organization:
“MODBUS APPLICATION PROTOCOL SPECIFICATION V1.1b3” (see www.modbus.org).

1.1 Data Encoding

MODBUS uses the “big-endian“ format foraddresses and data. This means thatif avalueis transmit-ted witha
numberformatthatislargerthanasingle byte, the “most significant byte“is sent first. Forvalues that go beyond
oneregister(e.g. 32 bit) thisis not clearly specified forthe Modbus. Inthese cases (32 bit or 64 bit) the LAMBRECHT
Modbus sensors follow the big-endian number format.

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

Example big-endian (32 bit or 64 bit):
Registersize value
32 -bits 0x12345678 is transmittedin the order: Ox12 0x34 Ox56 Ox78.

To obtaintherealmeasuring value, divide the receivedregistervalue by the divisor.
Values of -9999 (16 bitvalue) or-9999999 (32 bit value) indicate aninternal sensorerror.

11.2 Device Address

The addresses1...247 are permitted forModbus.

11.3  Standard Configuration - Default

Baudrate: 19200 Baud
Address: Eachsensortype (orfamily) hasits owndefault address.

Default addresses of the LAMBRECHT sensors:

Address | Sensor
1 Wind speed
Wind direction

Precipitationrain[e]

THP

EOLOSIND - u[sonic]WSé
com[b]

PREOS

ARCO

u[sonic]

N |00 N |0 DWW DN

S

Pyranometer2nd Class

j—
)

Secondary standard Pyranometer

—
N

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

Byte frame accordingto MODBUS standard forRTU mode: 8E1(1start bit, 8 data bits, 1 parity bit (even parity), 1 stop bit)
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11.4 Modbus Command Set

The LAMBRECHT Modbus sensors support the following commands:

- “ReadHolding Register” command: Ox03(descriptive sensordataregisters)

- “ReadInputRegister’ command: 0x04 (measuredvaluesregisters, every measuredvalueis to be
requestedindividually)

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

11.5 Measured Value and Parameter Register Lambrecht
Sensors

Theregisterrange 30001to 35000 of the Lambrecht sensorsisintended formeasuredvalues.
The following measured values are provided by the rain[e] precipitation sensors.

Register | Parametername Unit Divisor | Quantity of Accesstype
registers

31001 Precipitationamount total mm 10 1 Readonly INT
(standardresolution)

31101 Precipitationamount total mm 1000 2 Readonly LONG
(highresolution)

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

31201 Precipitationintensity 1-minute mm/min | 1000 1 Readonly LONG
sliding

34901 Status of sensor - 1 1 Readonly LONG

34921 Status of heater - 1 1 Readonly INT

34922 Internaltemperature °C 10 1 Readonly INT

34931 Totalheating powerin % % 1 1 Readonly INT

Theregistersaddresses 30001to 35000 apply to allLAMBRECHT meteo Modbus sensors, but are only available or
validif the respective sensorsupports the corresponding values. (e.g. apure wind sensor does not provide any air
humidity).

The LAMBRECHT sensors give OXD8F1=-9999(16 bit) or OxFF676981=-9999999 (32 bit) as error code orinvalid value.

Example: Precipitation amount total (standard resolution)

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

[M=W\B  Transmission | Source | Dest Function Func Desk Checksum
6 Query => Master | Slave 3 | Read Input Register (4) | Address=31001, Quantity of Register=1 [OK:B3F8
LEN Source | Dest Function Func Desk BEIE Checksum

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

03 04 79 7D 00 02 [F9|6D 03 04 o04 oo|oo|oo|91m

LEN
7

11.5.1

LEN mIEhEniEsSe
Query =>

Source | Dest Function
Master | Slave 3 | R i

ead Input Register (4) | Address=31101, Quantity of Register=2
Source | Dest Function
Slave 3 | Master | Read Input Register (4)

Special Case of Precipitation

Func Desk
SVCKeelifgic”a 00 00 00 91

Func Desk

Data

Checksum
OK:6DF9

Checksum
OK:E819

Exceptforthe amount of precipitation, allmeasured values are to bereadin asinstantaneous values. The amount
of precipitationmustbereadinas atotalamount. And the difference to the previous callmust be formed forthe
displayed and the precipitation quantity to be stored.

Note: The value overflow of the precipitation sum must be considered when calculating the difference.
The value overflow occurs at 60,000 g of collected liquid. This results in a value overflow at 3,000 mm
for sensors with a collecting surface of 200 cm? and a value overflow at 1,500 mm for sensors witha
collecting surface of 400 cm?.

11.6

Register)

Descriptive Sensor Parameter Registers (Holding

Register Parametername Quantity of registers | Remark Accesstype
40050 Deviceidentification number 8(2charactersineach | Thereturneddataare Readonly
(15 characters) register) informof alé byte null

terminated string
40100 Serialnumber 6 (2 charactersineach | Thereturneddataare Readonly
(N characters) register) informofal2byte null
terminated string
40150 Firmware version 13 (2 charactersineach | Thereturned dataare Readonly
(up to 25 characters) register) inform of a 26 byte null
terminated string

Example: Retrieve the device identificationnumber. (The identification number showninthe exampleis sensor-
dependent. Itisonlyused here fordemonstration purposes.)

05 03 9C 72 00 08

ASCII

CB |C3 05 03 10

31 |36

goooooooooooooon
00.16480.000130000

LEN
19

%

LEN BIEhEnlEsS e
Query =>

Source | Dest Function
Slave 5 | Master | Read Holding Register (3)

Func Desk
Byte count=16

Source | Dest Function Func Desk Checksum
Master | Slave 5 | Read Holding Register (3) | Address=40050, Quantity of Register=8 fOKIC3CB

Data

Checksum
30 30 2E 31 36 34 38 30 2E 30 30 30 31 3330 00 | &), <10)- %1/
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11.7  SensorParameters/ Configuration Parameters

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

The device must berestarted aftereach change of a setting!

Example: Change the RTUaddressfrom3to1

03 10 9C 41 00 01 02 mm 20 'E8 03 10 oc 41 o0 o1 |7E | 6F

WS\ Transmission | Source | Dest Function Func Desk EMCYV 1Ml Register values |1]y=le 1Fq!
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 Slave 3 Master | Write Multiple Register (16) | Address=40001, Quantity=1 [OK:6FE7E

11.8  Autoconfiguration

AllLambrecht Modbus sensors offer the experienced user the possibility toimplement an auto-configurationin his
Modbus masterbased on additionalinformation storedinthe sensor. The necessaryinformation canbe foundinthe
document “GeneralManual for LAMBRECHT meteo Modbus Sensors”.

12 Total Precipitation

Forthe measurement of the precipitationamount from data setto data set via the serial protocols (e.g. SDI12, Talker,
Modbus) the difference of the total precipitation amount to the previous value must be calculated.

Note: The value overflow of the precipitation total must be takeninto accountin the calculation of the
difference. The value overflow occurs at 60000 g of collected liquid. This results in a value overflow at
3,000 mm for sensors with a collecting surface of 200 cm2 and a value overflow at 1,500 mm for sensors
with a collecting surface of 400 cm2.

13 Output WL ASCII Protocol with Checksum

The measuredvalues and data of rain[e]H3 can be called in polling mode with different commands or sent with a
configurable outputintervalin talker mode automatically fromrain[e].
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Inthis protocolthe sensorcanbe called every 10 s. We suggestintervals of 60 s. Commandsin WLASCII protocol
startwith “<STX>” (start text) and end with’<CR>" (carriage return) and “<LF>" (line feed). Asin the protocol no
addressingis possibleitcannotbe usedinRS-485 bus but only with single rain[e]H3.

rain[e]H3 knows the following call commands:

- readoutuserdata

. readoutstatus

. calldata/polling

- callofthelast talkerprotocol

- readoutoperation-hourcounter

The data callcommandsrequest that the sensor create the output string from the existing measurement data. As
rain[e]H3 measures continuously allmeasured values during a creation of output strings are savedin a buffer. When
the stringisready the values fromthe bufferare processed.

The following description contains the following control characters:

<STX> =Startof Text

<CR> =Carriagereturn

<LF> =Linefeed
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13.1 DataTelegramType]l

Syntax:
<STX>USR1<CR><LF>
Answer:

<STX>t1:A;B;C;D;E;F;G;H*CS<CR><LF>

precipitation intensity in mm/min
precipitationintensity in mm/h

average intensity since last callin mm/min
average intensity since last callinmm/h
amount since last callinmm
totalamount since system startinmm
status of heating (1= ON, O = OFF)
inner temperature belowin °C
delimiter checksum

checksum (see chapter “Checksum”)

*TOMMOO@>

@)
w

13.2 DataTelegram Type 2

Syntax:
<STX>USR2<CR><LF>
Answer:

<STX>t2:A;B;C;D;E;F;G;H;l;J*CS<CR><LF>

dateinformat YYYY.MM.DD (Y = year,M = month, D = day)
time in format hh:mm:ss (h = hour, m = minute, s = second)
precipitationintensity in mm/h

totalamount since system start in mm (accumulated precipitation)
measurement Start / Stop (1 = Stop and O = Start (running))
inner temperature above in °C

inner temperature belowin°C

status of heating (1= ON, O = OFF)

errorcode

outside temperature in °C (no measuredvalue = /)
delimiter checksum

checksum (see chapter “Checksum”)

- T OTMMUOUQO T>

@)
wn

Thereturned error code is a decimal representation of an originally binary number.

In binary representation, the digits correspond to the following error messages:

Bit position Status message

0 errormaximum heating temperature threshold exceeded

j—

1=errorheating

1=errortemperature sensorinterior

1= errortemperature sensor at the funnel

1=errorinitializationRTC

1=errorexternaltemperature sensor

o O A WD

1= poorquality of supply voltage

- 46
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13.3 DataTelegramType 3

Syntax:
<STX>USR3<CR><LF>
Answer:

<STX>t3:A;B;C;D;E;F;G;H;l;J;K;L;M;N*CS<CR><LF>

A = dateinformatYYYY.MM.DD (Y = year,M = month, D = day)

B = timeinformathh:mm:ss(h = hour, m = minute, s = second)

C = precipitationintensity inmm/h; range of values: 0.000-30.000

D = totalamountsince system startin mm (accum. precipitation), range of values: 0.000-9999.000
E = measurement Start/ Stop (1 = Stop and O = Start (running)); range of values: 0-1

F = innertemperature abovein °C; range of values: -55.00-125.00

G = innertemperature belowin °C;range of values: -55.00-125.00

H = statusofheating(1=0ON, O = OFF); range of values: O-1

| = errorcode;range of values: 0-255

J = device manufacturer. LAMBRECHT meteo

K = devicetype:rain[e]H3

M = firmware version number; range of values: 0.00-9.99

N = outside temperaturein °C (no measured value =/); range of values: -55.00-125.00
* = delimiterchecksum

CS = checksum (see chapter “Checksum”)

Thereturned error code is a decimal representation of an originally binary number.
In binary representation, the digits correspond to the following error messages:

Bit position | Status message

0 errormaximum heating temperature threshold exceeded
1 1=errorheating

2 1=errortemperature sensorinterior

3 1=errortemperature sensor at the funnel

4 1= errorinitializationRTC

5 1=errorexternal temperature sensor

6 1=poorquality of supply voltage

13.4  GetError String

With the following command a separate error string with the current errors can be called.
Value O = OK; Value 1 = Error.

Syntax:

<STX>USR8<CR><LF>

Answer:

<STX>e:A;B;C;D;E;F;G;H;I*CS<CR><LF>
forinternaluse

errorexceeding of 10 °C at heating ON
error heating

error temperature sensor interior
error temperature sensor at the funnel
errorinitialization RTC

error temperature sensor outside temperature
poor quality of supply voltage
forinternaluse

delimiter checksum

checksum (see chapter “Checksum”)

T T OTMMOUOT>
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13.5 Read UserData

The userdataisread outinthe block (all 8 values) with the following command. Eachvalueisreturnedin a separateline
withits ownchecksumperline.

Syntax:
<STX>COM:31<CR><LF>

Answer:

<STX>USR_MEM_ Tl:abcdefghijkimnop<CR><LF>

1=Userdatastorage]l

2 = Userdatastorage 2
3 =Userdatastorage 3
4 = Userdata storage 4
5 =Userdatastorage 5
6 = Userdatastorage 6
7 =Userdata storage 7
8 = Userdata storage 8

13.6 Checksum

The checksum of a data telegramis calculated from the sum of all signs (alphanumeric signs and control codes like
STXuntil “*” but without the checksum bytes themselves). The control characters <CR>and <LF> that follow the
checksum are not part of the calculation.

The checksumwillbe calculated as follows:
1. Fromthe sumthe two’scomplementis calculated
2. Fromthe two’s complement the lowerbyte is considered

3. The upperandlowerhalf-byte, changed toreadable ACSIIsigns, are the checksum.

Example:
<STX>1234567890*C7<CR><LF>

<STX>1234567890*ist C7

13.7 Pulse Output

Eachpulse correspondsto apredefined amount of measured precipitation. The resolution factorrangeis 0.01...200
mm per pulse. Thisresolution factor can be configured with the rain[e]H3 Commander along with the closing time /
pulse width. The duty cycleis 50%, in otherwords the closing time has the same length as the pause time.

If more pulses have to be returned than possible with the given resolution and closing time, the remaining pulses
willbe queued andreturned as soon as there are no new pulses added. Thismeans e. g. thatif a closing time of 200
ms and aresolutionfactorof 0.0Tis chosen - equivalentto 300 pulses perminute - anditisraining with anintensity
of 4mm/minfortwo minutes and 1.9 mm/min thereafter - equivalent to 190 pulses per minute, the pulse output will
return 300 pulsesin each of the first two minutes and another 200 pulses will be queued. In the third minute again
300 pulseswillbereturned - 190 for the intensity in that minute and 110 from the queue. Accordingly 280 pulses will
bereturnedinthe fourth minute and 190 pulsesin the following minutes, since there are no further pulsesleftinthe
queue.
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13.8 Analog Output

ABSOLUTE SUM OF PRECIPITATION

Inthis operating mode the accumulated amount of precipitationisreturned as anincreasing analogue signal
corresponding to the amount of precipitation. The output can be configured to return the amount as anincreasing
currentoranincreasingvoltage. If the maximumvalue of the selectedrange, e. g. 20 mAforarange of 4..20 mAis
exceeded, anew summationstarts, i. e. the analogue signal starts again on the lowerend of the scale - resultingin
asawtoothdiagram. Theresolutionis defined by the chosen scale maximum corresponding to the maximum of the
output signal. The scale maximum as well as the output mode and output signalrange can be configured with the
rain[e]H3 Commander.

20 ] 2,51
16; 2
< b > ]
= ] 5 ]
> a i
§' 8 ERRE
4 0,5 1
0:““\‘\\‘\““\\\wwww 0:““\““\““\““\‘
0 5 10 15 20 0 5 10 15 20
Precipitation amount in mm/m? Precipitation amount in mm/m?
14 Inspection and Troubleshooting

- Visualchecks forcontamination should be done onaregularbasis - depending onthe environmentand
seasonalsituation (spiderand bird population, pollen, leaf fall). According to chapter 6 of the “VDI Guidelines -
Environmental meteorology - Meteorological measurements - Precipitation, VDI 3786 Part 7 (December 2010)”
werecommend monthly checks. Inareas with high air pollution weekly checks might be necessary to ensure
correct measuringresults.

- Allwater-bearing parts should be cleanedregularly. Rinsing should be sufficient to clean the sensor from most
contamination. Dirt clinging to the collecting vessel or outlet pipe has to be removed carefully. Slight pollution of
the collectingvesselisnot critical. The collecting vessel can be cleaned with waterand a mild detergent.

- Makesuretheinstrumentisinastable and perpendicularpositionand check thering, the funnel surface and the
sensorfordamages.

- Keepthemeasurementsite free from overgrowing vegetation.
- Thebirddefenseringhastoberemovedbefore the frost period.

Please be careful while cleaning the collecting vessel to prevent it from taking damage.
Therain[e]H3 and the collecting vessel must not be cleaned with steel brushes or similar tools or
aggressive detergents.

Funnel heating and drain heating can be very hot if the heating is operated with the opened housing.
Thereis arisk of beingburnt! Itis therefore recommended to disconnect the connector of the heating
supply during cleaning and maintenance work.
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141  Cleaning

Therain[e]H3 and the collecting vessel must not be cleaned with a steel brush or similar equipment or aggressive
detergents.

Allwater-bearing parts should be cleanedregularly. Rinsing with clear wateris sufficientin most cases toremove
contamination. Itisnecessary to be carefully toremove the dirtin the collecting funnel orin the discharge. Slight
contamination of the collecting vesselis not critical (forexample, pollen or dust). The collecting vessel canbe
cleaned withwaterand a mild detergent.

Keep the measuring station free from overgrown scrubs and trees.

Cautionis required when cleaning the collecting vessel to avoid damage.

14.1.1 Cleaning of the Top of the Housing (Funnel)
Openthehousingas described.
Pullthe connectorto the upperheater.

Hold the upper part of the housing with one hand and hold with the same hand the cable with the clamping connector
sothatnodirtorwatercanruninto the clamping connectorduring cleaning. Rinse the funnel with plenty of clear
water. Solid dirt can be removed with a mild detergent and a cleaning cloth.

If amild detergent has been used for cleaning, rinse the funnel with plenty of clear water.
If necessary, remove the dirt trap spiral for cleaning and thenreinsertiit.

When handling with the upper part of the housing, ensure that the housing edge of the collecting surfaceis not
damaged!

Aftercleaning, reinsert the plug connectorto the upperheating onthe heatingboard.

Close the housing as described.

14.1.2 Cleaning of the Dirt Trap Spiral

Todothis, grasp the dirt trap spiralin such away that you can turnit counterclockwise awhole turn, and pull the dirt
trap spiralupwards out of the mouth of the funnel.

Cleanthedirt trap spiral with a small brush and/or putitin some waterwith a mild detergent torinse off the dirt. Finally
rinse the dirt trap spiral with plenty of clearwater.

Reinsertthe dirt trap spiralinto the funnel. Try to hold the dirt trap spiralin such away, that a full counter clockwise turn
is possible and push the dirt trap spiral from above into the mouth of the funnel.
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14.1.3 Cleaning of the Protective Grid

Openthe housing as described. Carefully lift off the inner protective cylinder. Whenllifting the protective cylinder, be
carefulnottobumpitagainsttheloadcell.

Press the protective grid slightly upwards through one of the drain holes with the small finger or a suitably dull object
(e.g.,wooden sstick) and remove it with the otherhand.

Cleanthe protective grid with a small brush and/or place itin some water with detergent to rinse off the dirt.
Insert the cleaned protective grid lateral to the load cellinto the provided gap.
Avoid contact with theload cell wheninserting the protective grid!

Be carefulnotto cant the protective cylinderwith the cables between the load celland the mainboard. Close the
housing as described.

14.1.4 Cleaning of the Collecting Vessel

Openthe housingas described.

Carefully lift off the inner protective cylinder. Whenlifting the protective cylinder, be careful not to bump it against
theload cell. Remove the collecting vessel by gently pushing the axle pin of the collecting vessel withthe magnetic
sideinthe direction of thereed contact against the bearing spring and tipping the axle pin on the otherbearing side.

Reed contact

Magnet

The collectingvessel canbe cleaned withwaterand a mild detergent.

No sharp objects should be used to clean the collecting vessel!

Rinse the collecting vessel with plenty of clear water.

Insertthe cleaned collecting vesselinto the axle bearing. To do so, slide the axle pin of the collecting vesselinto

the bearing spring with the magnetic sideinthe direction of reed contact andinsert the otheraxle pininto the other
bearing side. Be careful wheninserting!

Checkthat the collecting vesselis tilted correctly.

Be carefulnot to damage the protective cylinderwith the cables betweenthe load celland the mainboard. Close the
housing as described.
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14.2 Troubleshooting

rain[e]H3 nolongerreacts viathe RS-485 interface

Only hieroglyphs arereceived ortherain[e]H3 nolongerreactsviathe RS-485interface.

Possible cause: RS-485interface configuration such asbaudrate, data bits, parity, stop bits have been adjusted.
Troubleshoot:

Checkthe communication configuration of the terminal.

Therain[e]H3 can always bereached and configuredvia the USBinterface and therain[e]H3 Commander.

Alternatively, therain[e]H3 canbereached and configuredvia the Ethernetinterface ataknown IP address.

Error message when retrieving data from the rain[e]H3 with the rain[e]H3 Commander

Therain[e]H3 cannot be reached with the rain[e]H3 Commander.

Possible cause: The USB driverhas triggered aninternal error.
Troubleshoot:

Please disconnectthe USB cable, reconnectitandrestarttherain[e]H3 Commander.

rain[e]H3 Commander shows “COM port not found!” or “rain[e]H3 does not answer”

Possible cause:

1)The USB cableisnot connected.

Troubleshoot:

Checkthattherain[e]H3is properly connected to the PC. If necessary, connect the USB cable torain[e]H3 and PC.

2)The correct COMinterface hasnot been selected.

Troubleshoot: Check whetherthe correct COMinterface hasbeenselected.
3)Mainboard defective

Checkthe LED: Innormal operation, it flashes at 20 Hz, whichis perceived as “flicker”. If the rain[e]H3 transmits a data
string, the LEDis permanently onforashorttime and thenflashes again.

If, however, the LED lights up permanently, goes out again, remainslit permanently, a hardware defectis present

Troubleshoot: The weighing unit (mainboard withload cell and collecting vessel) must be replaced.

14.3 Error Codes

rain[e]H3 knows the following errors:

Error: the maximum heating temperature threshold was exceeded
Errorheating

Errortemperature sensor below (interior)

Errortemperature sensorabove (funnelandring)
Errorinitialization RTC (Real-Time-Clock)
Errorexternaltemperature sensor

Errorpoor quality of supply voltage
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14.3.1 ErrorHeating Temperature Exceeded

The errorisraisedif one of the internal temperature sensors hasregistered a temperature in excess of the configured
“Maximum heating temperature”. On the factory side, the threshold of the maximum heating temperatureis 10 °C.

Inthis case therain[e]H3 switches the heating OFF until the maximum heating temperatureisreached.

Possible cause

Troubleshoot

The target temperature above or
belowis set too high.

The values of the maximum heating temperature and the target temperature
above orbelow are too close together. Eitherthe Maximum heating temperature
must beraised orthe target temperature aboveresp. below should be lowered
(maximum permissible value ineach case 40 °C).

Heatingboard defective!

Replacement heatingboard

Aftertroubleshooting, pleaserestart the rain[e]H3.

14.3.2 ErrorHeating

The errorisraisedif thereis notenough heating power available and the heating current (internally measured) falls

belowthe threshold of 5.1A.

Possible cause

Troubleshoot

Cabletoolong

The heatingworks nevertheless, but does not work with the full power.

Replace the cable with alargerwire cross-section ormultiple wires.

Cable crosssectiontoo small

The heatingworks nevertheless, but does not work with the full power.

Replace the cable with alargerwire cross-section ormultiple wires.

Powersupply defective

Replace the powersupply.

Heating cable defective ornot
connected

Replace the defective cable orconnect the cable according to the connection
diagram.

Internalheating connector
(above) notpluggedin

Thenthe errorflag “Fault temperature sensorabove” is also set. Plug the heating
connectortothe heatingboard.

Heating element defective

Checktheresistance of the heating elements on the terminals. If thisis high-
impedance, replace the heating element. In order to determine whetherthe
heating elementis defective, you canalso setinthelaboratory the maximum
heating temperature and the target temperatures (above and below) to 10 °C
above the ambient temperature and feel which heating does not heat up.

Aftertroubleshooting, pleaserestart the rain[e]H3.
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14.3.3 Error Temperature Sensor Below

The errorisraised when the lower temperature sensorno longer supplies data formonitoring the heating.

Possible cause

Troubleshoot

Internalheating connector(small
plug atthe bottom)not pluggedin

Checkthe plugand,if necessary, plugitinto the heating board.

The temperature sensorbelowis
defective

The temperature sensorbelow does not provide any data. The temperature
sensormust be exchangedtogetherwith the weighing unit.

Aftertroubleshooting, pleaserestart therain[e]H3.

14.3.4 Error Temperature Sensor Above

The errorisraised when the uppertemperature sensorno longer supplies data for monitoring the heating.

Possible cause

Troubleshoot

Internal heating connector(top)
notpluggedin

Thenthe errorflag “Fault heating“is also set. Plug the heating connectorto the
heatingboard.

The uppertemperature sensoris
defective

The temperature sensorabove does not provide any data. The temperature
sensormust be exchangedtogetherwith the upperhousing (including ring
andfunnelheating).

Aftertroubleshooting, pleaserestart the rain[e]H3.

14.3.5. ErrorInitialization RTC (Real-Time Clock)

Theerrorisraisedif theinitialization of the RTC (Real-Time Clock) fails.

Possible cause

Troubleshoot

Connecting cable betweenmain
board and heatingboard not
pluggedin

Reconnectthe connecting cable of the mainboard to the heating board. The
plug snapsinto place with aclick sound.

Heatingboard defective!

Replacement heatingboard

Aftertroubleshooting, pleaserestart the rain[e]H3.
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14.3.6. Error External Temperature Sensor

The errorisraisedif the externaltemperature sensorno longer provides data for estimating the type of precipitation.

Possible cause

Troubleshoot

Internal heating connector (top)
notpluggedin

Thenthe errorflag “Fault heating“is also set. Plug the heating connectorto the
heatingboard.

The outside temperature sensoris
defective

The outside temperature sensor does not provide any data. The temperature
sensormustbereplaced.

Aftertroubleshooting, pleaserestart therain[e]H3.

14.3.7 Error Quality of Supply Voltage

The errorisraisedif the quality of the voltage supply fluctuates strongly.

Possible cause

Troubleshoot

External power supply defective!

Checkthe external power supply andreplace the power supply unitif
necessary.

Cable defective (loose contact)

Checkthe supply cable and the connectionterminals, orreplace the cable if
necessary.

Aftertroubleshooting, pleaserestart therain[e]H3.

15 Repair

Before any repairs onthe electronics,

itisrecommended that the sensorbe switched off. Therain[e]H3 has aninternal

switchviawhichthe sensordetects whetherthe sensorhousingis open. Whenthe housingis openornotlocked, the
rain[e]H3 stops the measurement until the housingis closed again.

15.1 Repairson

Site

The followingrepairs canbe carried out onssite:

Replacing the dirttrap spiral
Replacing the protective grid
Replacing the collecting vessel

Replacing the upperpart of the housing, includingupperheating and uppertemperature sensor

Replacing the protective cylinder

Replacing the mounting screws (M8x20)

Replacing the knurled screw
Replacing thelevel
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15.1.1 Replacingthe Dirt Trap Spiral

REMOVE THE DIRT TRAP SPIRAL

To dothis, grasp the dirttrap spiral (Id-No. 33.15180.049000) such that you can turnit counterclockwise a whole turn,
and pullthe dirt trap spiral upwards out of the mouth of the funnel.

INSERT THE DIRT TRAP SPIRAL

Reinsert the dirt trap spiralinto the funnel. Try to hold the dirt trap spiral such that you can perform one counter
clockwise turnand push the dirt trap spiral from above into the mouth of the funnel.

15.1.2 Replacing the Protective Grid

Openthe housing as described. Carefully lift off the inner protective cylinder. Whenllifting the protective cylinder, be
carefulnotto bumpit against the weighing unit.

Press the protective grid (Id-No. 33.15184.016000) slightly upwards through one of the drain holes with the small
fingerorasuitable dullobject (e.g., wooden stick) and remove it with the otherhand. Insert the cleaned oranew
protective grid on the side of the weighing unitinto the provided gaps.

Avoid contact with the weighing unit wheninserting the protective grid!

Close the housing as described.

15.1.3 Replacingthe Collecting Vessel

Openthehousing as described.

Carefully lift off the inner protective cylinder. Whenlifting the protective cylinder, be careful not to bump it against
the weighing unit.

Reed contact

Magnet
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Remove the collecting vessel (Id-No. 32.15184.004000) by gently pushing the axle pin of the collecting vessel with
the magnetic sidein the direction of the reed contact against the bearing spring and tipping the axle pin on the other
bearingside. Insertthe cleaned oranew collecting vesselinto the axle bearing. To do so, slide the axle pin of the
collecting vesselinto the bearing spring with the magnetic side in the direction of reed contact andinsert the other
axle pininto the otherbearing side.

Be careful wheninserting!

Be carefulnotto cant the protective cylinderwith the cables betweenthe load celland the mainboard. Close the
housing as described.

15.1.4 Replacingthe Upper Part of the Housing, including
UpperHeating, and Upper Temperature Sensor

Openthe housingas described.

Unplugthe clamping connectorto the upperheaterand set the old housing aside. Take the new housing (Id-No.
32.15184.011010) and plug the clamping connector to the heating unit back onto the heating board.

When handling with the upper part of the housing, make sure that the housing edgeis not damaged. Close the
housing as described.

15.1.5 Replacingthe Protective Grid

Openthehousingas described.

Carefully lift off theinner protective cylinder (Id-No. 32.15184.006010). Whenlifting the protective cylinder, be
carefulnot to bumpitagainst the weighing unit. Carefully position the new protective cylinder. Do not allow the
protective cylinderto bejammed with the cables between theload celland the main board.

Close the housing as described.

15.1.6 Replacing the Mounting Screws (M8x20)

Toolsrequired: 13 mmjaw, ring or socket wrench
Remove the 3 old hexagon socket screws M8x20 (Id-No. 35.09331.540300) andreplace withnew ones.
Openthe housingas described.

Level the device by means of the spirit level and fix the sensor by evenly tightening the hexagon screws on the base of
the mast.

Close the housing as described.
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15.1.7 Replacing the Knurled Screw

Remove the old knurled screw (Id-No. 35.04641.525000) and replace withanew one.

15.1.8 Replacingthe Level

Toolsrequired: Pliers

Adjuvant: Loctite 274

Openthehousingas described.

The spiritlevelhas ascrew thread and can be turnedusing apliers.

Wet the screw thread of the new level with some Loctite 274 and screw in the level by hand.

Close the housing as described.

15.2 Repairsinthe Workshop

The following repairs are muchmore complexthanthose described above and must therefore be carried outina
specialistworkshop.

Replacing the heatingboard

Replacing the external temperature sensor
Replacing the M12 connector, 4-pin, A-coded
Replacing the M12 connector, 4-pin, T-coded
Replacing the M12 connector, 4-pin, D-coded

Before all maintenance work, the sensor must be disconnected from the power supply.

If screws orsmall parts are lost during repair, they canbe bought as awhole packaging unitat LAMBRECHT meteo.

15.2.1 Replacingthe Heating Board

Toolsrequired: Torque wrench with Torx bit Tx20 length 80mm, Torxwrench Tx10
Adjuvants: Loctite 274, Elastosil E41

Inthe case of damage to one of the components of the heating board, only the entire unit canbe replaced
economically (Id-No. 37.15184.003000). (See also chapter “Equipment and Spare Parts”)

The setincludes:

1xHeatingboard mounted onbracket with spacer
2xTorxcylinder screw M4x16 (formounting on sensor foot)
1xProtective sheet

4xTorxcylinderscrews M3x6
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Openthehousing as described andremove the protective cylinder. Pull the clamping connector toward the upper
heating and place the housing aside. Loosen all the wires from the clamps onthe heating board by pressing the white
release buttons. (Press the button, pull out the cable).

Remove the heating plate cover by unscrewing the 4 Torx screws M3x6 using a Torx key size Tx10. Disconnect the
connector of the connection cable to the main board by pressing the removal lug.

Loosenthe two Torx fixing screws onthe old heatingboard. The drives of the two screws are filled with silicone. The
silicone canbe easilyremoved.

Place the new heating board with the bracket on the two mounting holes.

Wet the screw threads of the new mounting screws with a drop of Loctite 274 and insert the mounting boltsinto the
holes provided. Tightenthe mounting bolts with a torque of 1.2 Nm. Then fill the drives of the two screws with a drop of
siliconerubberElastosil E41. Reconnect the connection cable of the mainboard to the new heatingboard. The plug
snapsinto place withaclick. Screw the protective plate back onto the columns of the heating board.

Reconnect the previously released wires according to the following circuit diagram.

PCB (Heating)

HEATING (DRAIN)
HEATING (DRAIN)

| 3 | HEATING (FUNNEL/RING)
| b+ HEATING (FUNNEL/RING)
| € 7 HEATING (FUNNEL/RING)
| d | HEATING (FUNNEL/RING)
| @ | TEMPERATURE SENSOR TOP - BK
| f - TEMPERATURE SENSOR TOP - BN
| 9 || TEMPERATURE SENSOR TOP - RD [
| h - TEMPERATURE SENSOR TOP - OR \ CONNECTOR, M12, T-coded
+IN 24 V DC |1 +IN 24 V DC
-IN26VDC |2 - IN 24 vV DC
CONNECTOR |
MAINBOARD i

Carry out afunctional test of the weighingunitand the heating, as describedin the chapter “Functional Test”.
Be carefulnot to cant the protective cylinderwith the cables between the load celland the mainboard.

Close the housing as described.
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15.2.2 Replacing the External Temperature Sensor

Toolsrequired: Torxkey Tx10, pliers

Adjuvant: Loctite 274

External
Temperature Sensor

Openthehousing as described andremove the protective cylinder.

Remove the protective plate from the mainboard by unscrewing the 4 Torx M3xé screws with a Torx key size Tx10.
Disconnect the circuit board connector of the outside temperature sensor from the heating board. Using the pliers,
unscrew the defective externaltemperature sensorfromthe sensor foot. Wet the thread of the new temperature
sensorwith some Loctite 274 and screwitinby hand. Reconnect the connection cable of the new temperature
sensorto the heatingboard. The plug snapsinto place with a click sound. Screw the protective plate back onto the
columns of the mainboard. Perform afunctional test, as describedinthe chapter “Functional Test”.

Be carefulnotto cant the protective cylinderwith the cables between the load celland the mainboard.

Close the housing as described. Alternatively, the outertemperature sensor can be exchangedforaversionina
stainless steel sleeve witha 0.5 mcable and a small protective shelter (Id-No. 32.15184.020100).

15.2.3 Replacingthe M12 Connectors

Toolsrequired: Socket size 17, crimping tool, Torxkey Tx20, Torx key Tx10, slotted screwdriver, blade width 2 mm

AlIM12 connectorsused areinserted from the frontand have an M16 mounting thread. The mounting plugs are
delivered with straight cut-off wire and must be stripped to 10 mm beforeinstallation and fitted with wire end
ferrules. (Werecommend wire end ferrules with plastic collars.)

The connectors caneach be screwedwith asize 17 socket wrench.

To change the connectorsintherain[e]H3, the housing of the rain[e]H3 must be opened as described. Loosen the
corresponding wires from the terminals of the circuit boards and unscrew the old plug. Afterthe new plug has been
screwed, the wires arere-installed according to the connection diagram. Then close the housing as described.
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15.3 Functional Test

Plug the terminal block of the heating of the housing’s upper part onto the heatingboard. Connect the power
supply tothe sensors and heating. Connect therain[e]H3 to the PCvia the USB service socket and start the rain[e]H3
Commanderonthe PC. Start the Diagnostic Tool (remote control with gearwheel).

Selectthe tab “Status” - To check the general operational readiness of the rain[e]H3. Select the used COM serial port
and press the gearwheel button.

If the heating and sensor supply are connected, the connection between the main board and the heatingboard
has been carried out correctly and the housing heaterhasbeen pluggedin, all status messages should be
acknowledged with OK. If the heating supply and/or the housing heater are not connected, the heating status
indicates anerror. Inthis case, check allconnections and repeat the status check.

16

Maintenance and Repair

Incase you should be faced with any specific problems please contact the LAMBRECHT service on:

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

17

E-mail: support-lambrecht@aem.eco

Equipment and Spare Parts

GENERAL ACCESSORIES

32.
65.
36.
00.
00.
32.
33.
32.
00.
32.
33.

15184.060000
53090.160100
15184.000000
15180.400000
15180.800050
15180.022020
15189.049010
15184.080010
14966.500000
14622.220000
15184.016000

CABLE

32.
32.
32.

15184.060000
15184.061000
05304.000200

SERVICE

97.15180.000000
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Connecting cable withM12 connector(sensor - datalogger); length10 m (8-core)
USB cable (sensor configuration)

rain[e]H3 Commander

Stainless steel mast forconcrete foundation

Stainless steel mast for concrete foundation with base plate

Bird defensering

Dirttrap spiral (spare part)

Calibrationset

Powersupply unit

Holderforpowersupply unitonthe mast

Protective grid

Sensorsignaland power connection; M12 female connector, A-coded; 8-pin;length10 m
Powersupply connection cable forheaterwithM12 T-coded female connector,lengthTm

Ethernet connection cable withM12 D-coded female connector,length2m

Custom configuration
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Connecting Diagram for Customized Configuration

|
+ IN 9...32 VDC 1+ —I ws/wht | 1
— IN 9...32 VDC 2+
NC 3 —I br/brn | 2
GND SDI-12 4 —
+ DATA /0 SDI—12 5 +{an/am |3
+ PULSE OUT 6
— PULSE OUT 71 {Tge/vel T4
+ PULSE OUT ISO 8 —
— PULSE OUT ISO 9 —I gr/gry | 5
+ IN/OUT RS485 10
— IN/OUT RS485 1M1 —I rs/pnk | 6
+ IN/MULTIPURPOSE 12—
— IN/MULTIPURPOSE 13- —I bl/blu |7
+ OUT VOLTAGE 14
GND ANALOG 15 {rt/red |8
+ OUT CURRENT 16

-

The SDI-12 interface and the RS-485 interface cannot be used simultaneously. Furthermore, itis
recommendedto apply only one of the two interfaces to the cable used at the same time.

18 Download of Updates

Onourwebsite (https://www.lambrecht.net), you will find the category Free Software Tools & Firmware under
Serviceinthe Resources section. There, you can easily download the latest firmware versions and software tools for
your product and benefit from continuousimprovements and new features.

19 Disposal

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

WEEE-Reg.-Nr. DE45445814

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

Withinthe EU

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

Outside the EU

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

%

-62 -



LAMBRECHT meteo | AEM

20 Technical Data

Precipitation Sensorrain[e]H3 - ID 00.15184.540020

Measurable precipitationtypes

Liquid, solid, mixed

Measuring principle

Weighing with automatic self-emptying

Operating temperature

-40...+70°C(noicing orsnow drift)

Storage temperature -40..+70°C

Collectingarea 200cmz2

Measuringrange (amount) Without limitation (0.005...comm)
Resolution (amount) 0.00Tmm

Accuracy (amount) +0.lmmorzx1%at<6 mm/minand+2 % at=6 mm/min
Measuringrange (intensity) 0..20mm/min resp.0..1200mm/h
Resolution (intensity) 0.001mm/min resp.0.00Tmm/h

Accuracy (intensity)

+0.Imm/min  resp.x6mm/h

Integrated outside temperature sensor*

Measuringrange: -35...+45 °C; basicaccuracy:<0.5°C

Dimensions 377 x190 mm (H x D)

Mountable on @60mm

Material Enclosure: Anodized aluminum, painted white
Funnel: Anodized aluminum
Devicebasecomponent:  Die-castaluminum, painted
Collectionvessel: Aluminum, black anodized

Weight Approx. 4 kg

Standards WMO-No. 8;VDI3786BIl.7,EN 61000-2, -4;
EN61000-4-2,-3,-4,-5,-6,-11; NAMURNE-21

Protectionclassloadcell P67

Protectionclass housing P64

Powerconsumption

Typ.7.5mAat 24V power supply, without Ethernet withRS-485
Typ.12.5mAat12V; max. 150 mA at 12V power supply with Ethernet

Supplyvoltage

9.8..32VDC

Heating data

Electronically controlled; ring -, funnel - and drain-line heating

Targettemperature

+2 °Cfunnel surface temperature

Accuracy

+1°C

Heating power

70 W (funnel); 60 W (discharge/ collecting vessel); 70 W (ring heating)

Signal output

RS-485 (ASCll protocol, TALKER protocol); Modbus RTU;
Ethernet 100 MBit/s

Copyright © 2026 LAMBRECHT meteo GmbH. Allrightsreserved.

*)withoutinfluence of solarradiation

Informationin thisdocument subjectto change without notice.
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