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1 Please Read Before Use

1.1 Symbols Used

A Important information concerning potential hazards to the user

Important information concerning the correct operation of the equipment

1.2 Safety Instructions

Installation and commissioning must be carried out by suitably qualified
specialist personnel only.

Never take measurements on or touch live electrical parts.
Pay attention to the technical data and storage and operating conditions.

1.3 Designated Use

The equipment must only be operated within the range of the specified technical
data.

The equipment must only be used under the conditions and for the purposes for
which it was designed.

The safety and operation of the equipment can no longer be guaranteed if it is
modified or adapted.

1.4 Incorrect Use
If the equipment is installed incorrectly
It may not function.
It may be permanently damaged.
Danger of injury may exist if the equipment is allowed to fall.

If the equipment is not connected correctly
It may not function.
It may be permanently damaged.
The possibility of an electrical shock may exist.

> B> B DB

1.5 Guarantee

The guarantee period is 12 months from the date of delivery. The guarantee is forfeited if the
designated use is violated.

1.6 Brand Names

All brand names referred to are subject without limitation to the valid trademark and
ownership rights of the respective owner.

Uﬁt G. Lufft Mess- und Regeltechnik GmbH, Fellbach, Germany 5
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2 Scope of Delivery
1 Equipment

WS200-UMB ~ WS300-UMB  WS400-UMB  WS500-UMB ~ WS600-UMB ~ WS301-UMB ~ WS501-UMB

9 Connection cable 10m

%

1 Operating manual

3 Order Numbers

WS200-UMB 8371.U01
1 Wind direction

1 Wind speed

i Compass

WS300-UMB 8372.U01

1 Air temperature
1 Relative humidity
i Air pressure

WS301-UMB 8374.U01
i Air temperature

1 Relative humidity

i Air pressure

1 Global Radiation

WS400-UMB 8369.U01 (Europe, USA, Canada)
i Precipitation 8369.U02 (UK)

i Air temperature

1 Relative humidity

i Air pressure

i 5 ﬁt
iy
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WS500-UMB 8373.U01
Wind direction
Wwind speed
Air temperature
Relative humidity
Air pressure
Compass

WS501-UMB 8375.U01
Wind direction
Wind speed
Air temperature
Relative humidity
Air pressure
Compass
Global Radiation

WS600-UMB 8370.U01 (Europe, USA, Canada)
Precipitation 8370.U02 (UK)
Wind direction
Wind speed

Air temperature
Relative humidity
Air pressure
Compass

Uﬁt G. Lufft Mess- und Regeltechnik GmbH, Fellbach, Germany 7
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3.1 Accessories

Power supply unit 8366.USV1
24V/100VA

ISOCON-UMB 8160.UISO
Surge protection 8379.USP

3.2 Spare Parts
Connection cable 10m On enquiry

3.3 Additional Documents and Software
You can download the following documents and software via the Internet at www.lufft.com.

Operating Manual This document

UMB-Config-Tool windows® software for testing, firmware updates and
configuration of UMB devices

UMB Protocol Communications protocol for UMB devices

Firmware The current device firmware

8 G. Lufft Mess- und Regeltechnik GmbH, Fellbach, Germany
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4 Equipment Description

The WS family is a range of low cost, compact weather stations for the acquisition of a
variety of measurement variables, as used for example for environmental data logging in
road traffic management systems. Depending on the model, each device has a different
combination of sensors for the various measurement variables.

WS200- WS300- WS301- WS400- WS500- WS501- WS600-
UMB UMB UMB UMB UMB UMB UMB

Air temperature
Humidity

Air pressure
Precipitation
Wind direction
Wind speed
Compass
Global Radiation

Attention: Please note that, due to the approval of the radar sensor used, there are different
country options on equipment which includes precipitation measurement.

The equipment is connected by way of an 8 pole screw connector and associated
connection cable (length 10m).

The measured values are requested over the RS485 interface in accordance with UMB
protocol.

During commissioning, configuration and measurement polling takes place using the UMB-
Config-Tool (Windows® PC software).

4.1  Air Temperature and Humidity

Temperature is measured by way of a highly accurate NTC-resistor while humidity is
measured using a capacitive humidity sensor. In order to keep the effects of external
influences (e.g. solar radiation) as low as possible, these sensors are located in a ventilated
housing with radiation protection. In contrast to conventional non-ventilated sensors, this
allows significantly more accurate measurement during high radiation conditions.

Additional variables such as dewpoint, absolute humidity and mixing ratio are calculated
from air temperature and relative humidity, taking account of air pressure.

4.2  Air Pressure

Absolute air pressure is measured by way of a built-in sensor (MEMS). The relative air
pressure referenced to sea level is calculated using the barometric formula with the aid of
the local altitude, which is user-configurable on the equipment.

4.3 Precipitation

Tried and tested radar technology from the R2S-UMB sensor is used to measure
precipitation. The precipitation sensor works with a 24GHz Doppler radar, which measures
the drop speed and calculates precipitation quantity and type by correlating drop size and
speed.

Lufft
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4.4  Wind

The wind meter uses 4 ultrasound sensors which take cyclical measurements in all
directions. The resulting wind speed and direction are calculated from the measured run-time
sound differential.

45 Compass

The integrated electronical compass (only device version 019 or higher) can be used to
check the north 7 south adjustment of the sensor housing for wind direction measurement. It
is also used to calculate the compass corrected wind direction.

4.6 Heating
The precipitation sensor and wind meter are heated for operation in winter.

Note: theheating is designed for ambient temperatures down to -10°C, below -10°C the
function can not be ensured under all conditions.

4.7 Global Radiation

The global radiation is measured by a pyranometer mounted in the top cover of the WS301
and WS501.

10
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Figure 1: Sensor
Technology

4.8

Sensor Technology (example: WS600-UMB)
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Notch for attaching
connection cable

Lufft
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5 Generation of Measurements

5.1 Current Measurement (act)

In accordance with the specified sampling rate, the value of the last measurement is
transmitted when the current measurement value is requested. Each measurement is stored
in a circular buffer for the subsequent calculation of minimum, maximum and average
values.

5.2 Minimum and Maximum Values (min and max)

When requesting the minimum and maximum values, the corresponding value is calculated -
via the circular buffer at the interval (1 7 10 minutes) specified in the configuration - and
transmitted.

Note: In the case of wind direction, the minimum / maximum value indicates the direction at
which the minimum / maximum wind speed was measured.

5.3 Average Value (avg)

When requesting the average value, this is calculated - via the circular buffer at the interval
(17 10 minutes) specified in the configuration - and transmitted. In this way moving
averages can also be calculated.

For some values the standard deviation is calculated for the same interval. The calculation of
standard deviation will only be activated after the related UMB channel has been requested
for the first time.

5.4 Vectorial Average Value (vct)

In the specific case of wind measurement, measurements are calculated vectorially. To this
end, the average values of the vectors are generated internally. Hence the value (wind
speed) and angle (wind direction) of the vector are calculated.

Note: On delivery, the interval for the calculation of minimum, maximum and average values
is set at 10 minutes. If necessary, this can be adjusted to the particular requirements (17 10
minutes) with the aid of the UMB-Config-Tool (see page 25).

12
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6 Measurement Output
Measurements are transmitted in accordance with UMB binary protocol (Factory Settings).

You can find an example of a measurement request in different protocols and a complete
summary of the list of channels in the Appendix.

6.1 Air and Dewpoint Temperature

Sampling rate

Generation of average value
Units

Request channels:

1 minute
17 10 minutes
°C; °F

UMB Channel Measuring Range
act min max avg Measurement Variable (float) min max unit
100 120 140 160 Air temperature -50,0 60.0 °C
105 125 145 165 Air temperature -58,0 140.0 °F
110 130 150 170 Dewpoint temperature -50,0 60.0 °C
115 135 155 175 Dewpoint temperature -58,0 140.0 °F

6.2 Wind Chill Temperature

Sampling rate

1 minute, computed on base of the average temperature

and wind speed

Units °C; °F
Request channels:

UMB Channel Measuring Range
act min max avg Measurement Variable (float) min max unit
111 Wind chill temperature -60,0 70,0 °C
116 Wind chill temperature -76,0 | 158,0 °F

6.3 Humidity

Sampling rate

Generation of average value
Units

Request channels:

1 minute
17 10 minutes
%RH; g/m3; g/kg

UMB Channel

Measuring Range

act min max avg

Measurement Variable (float)

min max unit

200 220 240 260

Relative humidity

0.0 100.0 %

205 225 245 265

Absolute humidity

0.0 |[1000.0 | g/m?

210 230 250 270 Mixing ratio 0.0 1000.0 a/kg
6.4  Air Pressure
Sampling rate 1 minute
Generation of average value 171 10 minutes
Unit hPa

Request channels:

UMB Channel

Measuring Range

act min max avg

Measurement Variable (float)

min max unit

300 320 340 360

Absolute air pressure

300 1200 hPa

305 325 345 365

Relative air pressure

300 1200 hPa

Note: For the correct calculation of relative air pressure, the altitude of the location must be
entered in the device configuration (see Figure 11 on page 27). The factory setting for
altitude is Om; in this way both measurement variables deliver the same values.

Lufft
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6.5 Wind Speed

Sampling rate 10 seconds

Generation of average value 17 10 minutes

Generation of maximum value 171 10 minutes based on the internal second

measurements
Units m/s; km/h; mph; kts
Response threshold 0.3m/s
Request channels:

UMB Channel Measuring Range
act min max avg vct Measurement Variable (float)[ min max unit
400 420 440 460 480 Wind Speed 0 60.0 m/s
405 425 445 465 485 Wind Speed 0 216.0 km/h
410 430 450 470 490 Wind Speed 0 134.2 mph
415 435 455 475 495 Wind Speed 0 116.6 kts
401 Wind Speed Fast 0 60.0 m/s
406 Wind Speed Fast 0 216.0 km/h
411 Wind Speed Fast 0 134.2 mph
416 Wind Speed Fast 0 116.6 Kts
403 bl ekt 0o | 600 | mis
413 Wind %’;V?gtitna”dam 0 | 1342 | Mph

Note: The second measurements are averaged over 10 seconds for the output of the current
measurement. The 'fast' channels deliver every second a current value, but with reduced
accuracy.

6.6 Wind Direction

Sampling rate 10 seconds

Generation of average value 17 10 minutes

Generation of maximum value 17 10 minutes based on the internal second

measurements
Unit °
Response threshold 0.3mf/s
Request channels:

UMB Channel Measuring Range
act min max avg vct Measurement Variable (float)[ min max unit
500 520 540 580 Wind Direction 0 359.9 °
501 Wind Direction Fast 0 359.9 °
502 Wind Direction Corrected 0 359.9 °
503 Wind D|Ir32f/ti|gtri\0itandard 0 359.0 o

Note: The second measurements are averaged over 10 seconds for the output of the current
measurement. The 'fast' channels deliver every second a current value, but with reduced
accuracy.

The minimum / maximum wind direction indicates the direction at which the minimum /
maximum wind speed was measured.

The corrected wind direction is calculated from the wind direction measured by the wind
sensor and the heading measured by the compass.

Optionally the compass correction of the wind direction can be activated for all wind direction
values. (Settings by UMB Config Tool)

Note: The correction function is designed for correction of the wind direction of a statically
mounted sensor. If the alignment of the sensor changes during the measurement (i.e. if the
sensor is mounted on a rotating platform or similar) the correction function will not in all
cases work properly, specially not for the vector average.

It is of course possible to use the correction function for mobile measurement units, where
the alignment is changed between measurement periods.

14
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6.7 Wind Measurement Quality

Sampling rate 10 seconds
Unit %
Request channels:
UMB Channel Measuring Range
act min max avg vct Measurement Variable (float)| min max unit
805 Wind Value Quality 0 100 %

Note: The value is updated every 10 seconds and transmits the minimum wind
measurement quality for the last minute.

This value allows the user to assess how well the measurement system is functioning in the
respective ambient conditions. In normal circumstances the value is 90 - 100%. Values up to
50% do not represent a general problem. If the value falls towards zero the measuring
system is reaching its limits.

If during critical ambient conditions the system is no longer able to conduct reliable
measurements, error value 55h (85d) is transmitted (device unable to execute valid
measurement due to ambient conditions).

6.8 Compass
(only device version 019 or higher)

Sampling rate: 10 sec
Unit °
Request channels:
UMB Channel Measuring Range
act min max avg vct Measurement Variable (float)| min max unit
510 Compass Heading 0 359.9 °

Note: Reliable operation of the compass is only possible, if the sensor has been mounted
according to the instructions in this manual, i.e. on top of the pole. Should the sensor be
mounted on a traverse, the distribution of iron masses will be different from the situation
during factory calibration. This may lead to additional deviation of the bearing. This also
applies to lightning rods mounted at the pole top!

Dependent on the location of the installation the local declination of the earth magnetic field
has to be considered. The declination value is entered using the UMB-Config-Tool (see page
27). The declination for the installation location can be found in the Internet, e.g. at

http://www-app3.gfz-potsdam.de/Declinationcalc/declinationcalc.html
http://www.ngdc.noaa.gov/geomagmodels/Declination.jsp

G. Lufft Mess- und Regeltechnik GmbH, Fellbach, Germany 15
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6.9 Precipitation Quantity - Absolute

Sampling rate Event-dependent on reaching the response threshold
Response threshold 0.01mm
Units I/m2; mm; in; mil

Request channels:

UMB Channel Measurement Variable (float) Unit
600 Precipitation Quantity - Absolute I/m2
620 Precipitation Quantity - Absolute mm
640 Precipitation Quantity - Absolute in
660 Precipitation Quantity - Absolute mil

Note: This measurement indicates the accumulated precipitation quantity since the last
device reboot. The measurement is retained for the duration of a short power failure (up to
15 minutes). To reset this value, use the corresponding function in the UMB-Config-Tool
(see page 29) or disconnect the device from the power supply for at least one hour.

6.10 Precipitation Quantity - Differential

Sampling rate Event-dependent on reaching the response threshold
Response threshold 0.01mm
Units I/m2; mm; in; mil
Request channels:
UMB Chanel Measurement Variable (float) Unit
605 Precipitation Quantity - Differential I/m2
625 Precipitation Quantity - Differential mm
645 Precipitation Quantity - Differential in
665 Precipitation Quantity - Differential mil

Note: Each request from a differential channel sets the accumulated quantity back to zero. If
the response from the device is lost due to a transmission error (e.g. poor GPRS
connection), the quantity accumulated to date is also lost. The quantity accumulated to date
is also reset each time the equipment is rebooted.

6.11 Precipitation Intensity

Sampling rate 1 minute

Response threshold 0.6 mm/h

Units I/m2/h; mm/h; in/h; mil/h

Request channels:

UMB Channel Measurement Variable (float) Unit

800 Precipitation Intensity I/m2/h
820 Precipitation Intensity mm/h
840 Precipitation Intensity in/h
860 Precipitation Intensity mil/h

Note: The precipitation intensity is always calculated on the basis of the precipitation
intensity of the previous minute.

16

G. Lufft Mess- und Regeltechnik GmbH, Fellbach, Germany



Operating Manual

Compact Weather Station

6.12 Precipitation Type
Sampling rate

Response threshold 0.01mm
Follow-up time 2 minutes

Request channels:

Event-dependent on reaching the response threshold

UMB Channel Measurement Variable (unsigned char)

Coding

700 Precipitation Type

0 = No precipitation
60 = Liquid precipitation, e.g. rain
70 = Solid precipitation, e.g. snow

Note: A detected precipitation type remains valid for 2 minutes after the end of the
precipitation event. In order to record precipitation types which only occur for a short period

(e.g. short-term rain), the request time should be at least 1 minute.

Ice, hail and sleet are transmitted as rain (60).

6.13 Heating Temperature

Sampling Rate 1 Minute

Units °C; °F

Request Channels:

UMB Channel Measuring Range
act min max avg Measurement Variable (float) min max Unit
112 Heating Temperature Wind Sensor -50.0 | 150.0 °C
113 Heating Temperature Precipitation Sensor| -50.0 | 150.0 °C
117 Heating Temperature Wind Sensor -58.0 302.0 °F
118 Heating Temperature Precipitation Sensor| -58.0 302.0 °F

6.14 Global Radiation
Sampling Rate

Generation of average values
Unit

Request Channels:

1 minute
17 10 minutes
W/m?2

UMB Channel Measuring Range
act min max avg Measurement Variable (float) min max unit
900 920 940 960 Global Radiation 0.0 1400.0 | W/m?

G. Lufft Mess- und Regeltechnik GmbH, Fellbach, Germany
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7 Installation

The sensor bracket is designed to be installed on the top of a mast with a diameter of 60 T
76mm.

The following tools are required for the installation:
i Open-end or ring spanner (SW13)
i Compass for aligning the wind meter to the North

7.1 Fastening

Springs

A Nuts with washers

Mounting bracket

Mast tube

A

Figure 2: Fastening to
the Mast

i Loosen nuts
1 Push the sensor onto the top of the mast from above

i Tighten the nuts evenly until contact is made with the springs but the sensor can still be
moved easily

i Align the sensor to the North (for wind meters)
i Tighten both nuts with 3 revolutions

Ta
- ‘Lufft
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Figure 3: North
Markings

Figure 4: Alignment to

North

7.2  North Alignment

In order for the wind direction to display correctly, the
sensor must be aligned to the North. The sensor has a
number of directional arrows for this purpose.

Procedure:

9 If the sensor is already installed, first loosen both nuts evenly until you can turn the sensor
easily

i Using the compass, identify the North and fix a point of reference on the horizon

9 Position the sensor in such a way that the South and North sensors are in alignment with
the fixed point of reference in the North

i Tighten both nuts with 3 revolutions

Point of reference in the North

Note: As the magnetic North Pole indicated by the compass differs from the Geographic
North Pole, account must be taken of the declination (variation) at the location when aligning
the sensor.

Depending on the location, the variation can be more than 15° (in North America for
example). In Central Europe the variation can be largely ignored at present (< 3°). You can
find further helpful information on this subject on the Internet.

Lufft

G. Lufft Mess- und Regeltechnik GmbH, Fellbach, Germany 19



Operating Manual

Compact Weather Station

>

X

7.3 Selecting the Installation Location

In order to guarantee long service life and correct equipment operation, please pay attention
to the following points when selecting the installation location.

7.3.1 General Instructions
Stable subsurface for installing the mast
Free access to the equipment for maintenance works
Reliable power supply for permanent operation
Good network coverage when transmitting over a mobile communications network

Note: The computed measurements specifically apply to the equipment location only. No
conclusions can be drawn with regard to the wider environment or a complete road section.

ATTENTION:

Only approved and tested appliances (conductors, risers etc.) should be used to install the
device on the mast.

All relevant regulations for working at this height must be observed.
The mast must be sized and anchored appropriately.
The mast must be earthed in accordance with regulations.

The corresponding safety regulations for working at road side and in the vicinity of the
road carriageway must be observed.

If the equipment is installed incorrectly
It may not function.
It may be permanently damaged.
Danger of injury may exist if the equipment is allowed to fall.

7.3.2 Sensors with Wind Measurement
Installation at the top of the mast
Installation height at least 2m above the ground
Free field around the sensor

Note: Buildings, bridges, embankments and trees may corrupt the wind measurement.
Equally, passing traffic may cause gusts which may influence the wind measurement.

7.3.3 Sensors with Precipitation Measurement
Installation on the top of the mast
Installation height at least 4.5m above the ground
Distance to road carriageway at least 10m

Distance from moving objects (e.g. trees, bushes and even bridges) at least 10m at the
height of the sensor

Note: Falling or moving objects, e.g. falling leaves or leaves blowing in the wind, may cause
false measurements and/or precipitation types.

Note: Strong wind can influence the accuracy of the precipitation measurement.

Note: When selecting the installation location please take care to position the device at a
suitable distance from other systems incorporating a 24GHz radar sensor, such as traffic
counting devices on overhead gantry signs. Otherwise cross effects and system
malfunctions may occur. In the final analysis, the distance to other measuring systems also
depends on their range of coverage and signal strength.

20
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Figure 5: Installation
Sketch

7.3.4 Sensors with Global Radiation Measurement
Installation on top of the pole

Shadow free location, if possible 360° free view to the horizon at the height of the

pyranometer

Distance to shadow casting objects (trees, buildings) at least 10 times of the object height

relative to the sensor.

7.3.5 Installation Sketch

Example WS600-UMB:

Tree, bush A
etc. ”i"
Mast
min. 4.5 m
\\ min. 10 m
—>
v [

. WS600-UMB
min. 10 m - /
< g —
- €=
£

Road
carriageway

Lufft
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Figure 6: Connections

> §

8 Connections

There is an 8 pole screw connector on the underside of the equipment. This serves to
connect the supply voltage and interfaces by way of the supplied connection cable.

Equipment connector:

D

View on sensor connection

Pin assignment:

1 White Supply voltage ground

2 Brown  Positive supply voltage

3 Green  RS485_A/SDI-12 GND

4 Yellow RS485 B/ SDI-12 Data Line

5 Gray Jumper for activation of SDI-12 mode
6 Pink Jumper for activation of SDI-12 mode
7 Blue Heating voltage ground

8 Red Positive heating voltage

The cable marking is in accordance with DIN 47100.

Note: The yellow protective cap must be removed before plugging in the equipment.
If the equipment is not connected correctly

- It may not function

- It may be permanently damaged

- The possibility of an electrical shock may exist

When connecting the heating voltage the correct polarity must be strictly observed.
Wrong polarity of the heating voltage, as well as wrong polarity of the supply voltage
will cause damage of the instrument.

8.1 Supply Voltage

The supply voltage for the compact weather station is 12 - 24V DC. The power supply unit
used must be approved for operation with equipment of protection class Il (SELV).

8.1.1 Limitations in 12V mode

If the heating is operated on 12V DC, account must be taken of the functional restrictions in
winter operation.

Note: A heating voltage of 24V DC is recommended to guarantee full heating duty.

8.2 RS485 Interface

The equipment has an electrically isolated, half-duplex, 2 wire RS485 interface for
configuration, measurement polling and the firmware update.

See page 34 for technical details.

22
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8.3 Connection to ISOCON-UMB (8160.UISO)

Brown: Positive voltage supply
+24V

+12V GND1 +24V GND2 .
l J

White: Supply voltage ground
GND2

Green: RS485
Interface A

Yellow: RS485
Interface B

Figure 7: Connection to
ISOCON-UMB

ground) is not connected to the ISOCON-UMB but wired direct to the power supply unit.

j Warning: The heating voltage (red = positive heating voltage; blue = heating voltage
During installation please also refer to the operating manual for the ISOCON-UMB.

8.4 Use of Surge Protection (8379.USP)

When using surge protection (Order No.: 8379.USP), please pay attention to the connection
example in the surge protection operating instructions.

Ey Uﬁt - R i H, F I
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9 Commissioning

After the equipment has been installed and connected correctly, the sensor begins
autonomously to take measurements. A Windows® PC with serial interface, UMB-Config-
Tool software and interface cable (SUB-D 9 pole; jack - socket; 1:1) are required for
configuration and test purposes.

Attention must be paid to the following points:

Check for correct equipment operation on site by carrying out a measurement request with
the aid of the UMB-Config-Tool (see page 30).

Configure the local altitude in order to ensure the correct calculation of relative air
pressure (see page 27).

The device must be aligned to the North in order to ensure correct wind measurement
(see page 19).

In order to get correct compass headings the local declination must be configured (see
page 15and 27).

If several compact weather stations are operated on a UMB network, a unique device 1D
must be assigned to each device (see page 26).

There is no protective cover to remove on the sensor itself.
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Figure 8: Sensor

Selection

L

10 Configuration and Test

Lufft provides Windows® PC software (UMB-Config-Tool) for configuration purposes. The
sensor can also be tested and the firmware updated with the aid of this software.

10.1 Factory Settings
The compact weather station is delivered with the following settings:

Class ID: 7 (cannot be modified)

Device ID: 1 (gives address 7001h = 28673d)
Baud rate: 19200

RS485 protocol: Binary

Calculation interval: 10 measurements

Local altitude: Om

Note: The device ID must be changed if several compact weather stations are operated on a
UMB network, as each device requires a unique ID. It makes sense to start from ID 1 and
continue in ascending order.

10.2 Configuration with the UMB-Config-Tool

The operation of the UMB-Config-Tool is described in detail in the operating instructions for
the Windows® PC software. For this reason only the menus and functions specific to the
compact weather station are described here.

10.2.1 Sensor Selection
The compact weather station is shown here with sensor selection WSx-UMB (Class ID 7).

Station Sensors E@E|

Sensor Selection

Tupe of Sensor |]
|WwiSk-LIME ~| |

Save/Exit
M odify Configure | Cancel/Exit

Update Channellist | Firmwareupdate Senzor |

Selected Sensors

D | Type Address Channels Active Channels
1 w5 u-UB 0x7001=28673 71
Click Sensor to edit/remove Sensor Couble Click Sensor to edit active channels
Autozcan | Werify | Save to Dizk | Load fram Disk |

Note: If the UMB-Config-Tool does not recognize the WSx-UMB sensor type, select the
number O TypeoliSemserd . 6Wi t h the compact weather

6Update Channel Listo. You can then request

However, you do require the current version of the UMB-Config-Tool to configure the
compact weather station.

Note: All other devices which are used in the polling process, e.g. modems, LCOM etc.,
must be disconnected from the UMB network during configuration.

Lufft
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Figure 9: General
Settings

Figure 10 Temperature
and Humidity Settings

10.2.2 Configuration

After a configuration has been loaded, all relevant settings and values can be adjusted.
Depending on the device type, only the settings pertinent to the respective available sensors

are relevant.

10.2.3 General Settings

General properties
D

Dezcription

ID:
Description:
Linespeed:
Protocol:

Timeout:

Main | Info  WSwUME |

Sensor Configuration

C ication prop
1 = Linespeed ’m
lm Protocal binary ~
r Timeout protocol change 10 =

Device ID (factory setting 1; assign device IDs to additional devices in
ascending order).

In order to differentiate the devices you can enter a description here, e.g.
the location.

Transmission speed of the RS485 interface (factory setting 19200; DO NOT
CHANGE for operation with ISOCON-UMB).

Communications protocol of the sensor (Binar, ASCII, SDI-12, Modbus-
RTU, Modbus-ASCII, Terminal).

In the event of a temporary changeover of the communications protocol, the
system switches back to the configured protocol after this time (in minutes)
(no function at present).

Important note: If the baud rate is changed, after saving the configuration on the sensor,
the sensor communicates at the new baud rate. When operating the sensor in a UMB
network with ISOCON-UMB, this baud rate must not be changed; otherwise the sensor is
no longer addressable and can no longer be configured.

10.2.4 Temperature and Humidity Settings

Meazurement Setup WS5S600-UMB
Temp/r.H. l Pressure/ind | Rainfall settings] Rainfall callibration data
Offzet in Unit from Channel Interyval [min] for MindMasdéeg
Temperature |D.DDD |temperatu[e [*C] ﬂ |1D ﬂ
Offset in Unit from Channel Interval [min] for Mindtaxddvg
Rielative humidity |0.000 |relative humidiy [%] | | <]
v
Offset: Absolute offset on the measurement in the unit of the accompanying
channel (for on site calibration).
Interval: Time in minutes for the minimum, maximum and average value calculation

interval.

Note: In order to calculate dewpoint, absolute humidity and mixing ratio, the temperature
and humidity measurement always requires the same interval. For this reason different
intervals can not be set.
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10.2.5 Pressure, Wind and Compass Settings

Measurement Setup WS600-UMB

Temp/tH. Pressure/wind I Rainfall settings | Rainfall callibration data |

Offset in Unit from Channel Interval [min] for Min/Max/dvg  Altitude

Pressure  0.000 | air pressure [hPa] Ll l1 0 _:_l |D _¢_|

local declination

Compass  Enable compass for wind-direction correction | 0123
Offset in Unit from Channel Interval [min] for Min/k ax/bvg

wid | l =1 fo S
Windspeed min in Unit from Channel
0300 [wind speed [m/s] _~ |

. Heater mode Heater mode1 Temp. Eco model follow up time Setpoint Temp.
Figure 11 Pressure and [ automatic ~ | | = |50.000

Wind Settings

v

Offset: Absolute offset on the measurement in the unit of the accompanying channel.

Interval: Time in minutes for the minimum, maximum and average value
calculation interval.
Altitude: Enter the local altitude in meters here for the correct calculation of

relative air pressure (referenced to sea level).

Windspeed min:  Approach velocity onto the wind meter with effect from which a
measurement is transmitted, in the unit of the accompanying channel.

Heater mode: The device can be configured for heating in different operating modes.
Configure as O6automaticdé in normal o
precise description of the operating modes on page 31.

Local declination: Dependent on the location of the installation; the local declination of the
earth magnetic field has to be considered.

Enable Compass for wind_direction correction:
With activated compass correction all wind direction values will be
corrected according to the alignment of the sensor, as evaluated by the
compass.

Note: The offset is not used for the wind meter at present because on-site calibration is not
possible in this case.
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10.2.6 Rain Gauge Settings

Meazzurement Setup WSE00-UMB

TemparH. ] Preszurefwind - Rainfall ssttings l Rainfall callibration data]

W Ewaporation per day [0,2.5] [mm./d] Heater mode

W Rainfall corection factor [0.2,5.0] automatic :I'

W Showfall comection factor [00.2,5.0]

W Hail correction factor [0.2,5.0] Heater mode1 Temp.
,—i[ Rain factor [%] l—iI Ecomode] follow up time
,—i[ Sty (et W Setpoint Temp.

| Freezing rain factor [%]
=| Hail factor [%]

Figure 12 Rain Gauge

Settings b/
Heater mode: The device can be configured for heating in different operating modes.
Configure as O6automaticd in normal opera
description of the operating modes on page 31.
Note: Al | ot her parameters, especially those in th

' changed after consultation with the manufacturer, as they have a major influence on the
functioning and accuracy of the sensor.
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Figure 13: Reset
Precipitation Quantity

10.2.7 Reset Precipitation Quantity

To reset the accumulated absolute precipitation quantity the UMB-Config-Tool offers the
following function:

Options A WSxUMB reset rain

Conﬁg—Software—UMB - COM1 - 19200
File Edit Ne[ES Help
IR5Z1-UME 3

R5232 special functions
W520-1UME Callibration

WS eset rain

Confirm the reset with O6Yesbéd
Confirmation §|

92 All rainsum channels of all WSxUME will be set to 0, continue?
\_‘

Note: The precipitation quantities are reset in ALL compact weather stations on the
respective UMB network. The device reboots after this function has been reset.

‘Lufft
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Figure 14 Measurement
Polling Channels

Figure 15 Example of
Measurement Polling

(

10.3 Function Test with UMB-Config-Tool

The functions of the compact weather station can be tested with the UMB-Config-Tool by
polling various channels.

Note: All other devices which are used in the polling process, e.g. modems, LCOM etc.,
must be disconnected from the UMB network during configuration.

10.3.1 Channels for Measurement Polling

You can select the channel for measurement polling by the UMB-Config-Tool by clicking on
the respective channel.

Select active Channels E| Ewgl
ChMr. Measurement Urit Range # Click on Channel to toggle active
100 Act temnperature T -40.00 .. 80.00
120 Min. temperature °C -40.00 .. 80.00 inactive
140 Max. terperature T -40.00 .. 80.00 inactive
160 Avg. temperature °C -40.00 .. 80.00 inactive
108 Act temperature F -40.00 .. 176.00 inactive
128 Iin. temperature F -40.00 .. 176.00 inactive
145 tax. temperature °F -40.00 .. 176.00 inactive
165 Ava. temperature F -40.00 .. 176.00 inactive
110 Act. dewpoint T -40.00 .. 80.00 -

130 Min. dewpaint °C -40.00 .. 80.00 inactive
150 Max, dewpaint T -40.00.. 80.00 inactive oK
170 Ava, dewpoint °C -40.00 .. 80.00 inactive b

10.3.2 Example of Measurement Polling

Config-Software-UMB - COM1 - 19200
File  Edit

Help

WSH-UME D1 temperature ['C] |'WS=-UMBE ID7 dewpoint [*C] Act |'Sx-UME 1D relative humidity  |*/S«-UMB D1 abs. air pressure |'WS=-UMB 101 precipitation ‘
[%] &t

Act [hPa] Act abgzol. [I/mE] Act
23.40 {554 3.5 986.84 0.00
2348 513 30.67 986.83 0.38
2348 495 3015 986.82 052
2366 4597 29.84 986.81 0.64
2610 20.49 71.31 987.92 0.76

Note: The UMB-Config-Tool is provided for test and configuration purposes only. It is not
suitable for the permanent acquisition of measurement data. We recommend the use of
professional software solutions for this purpose, e.g. SmartView3.
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10.4 Operating Modes for Equipment Heating

Heating is configured to 6Automaticé when th
operating mode for heating the sensor.

You can set the following operating modes:

Heater Mode WS200-UMB  WS400-UMB  WS500-UMB  WS501-UMB  WS600-UMB
Automatic

Off

Mode 1

Eco-Mode 1

c Note: Model WS300-UMB and WS301-UMB are not heated because neither rain sensor nor
wind meter is included.

The rain sensor and wind meter settings must be adjusted in the respective configuration
mask. The examples show the wind meter setting.

10.4.1 Automatic

In this operating mode, the sensor is maintained constantly at the control temperature,
generally in order to prevent the effects of snow and ice.

Measurement Setup WSG00-UMB
Temp/rH. Pressuredd/ind l Fiainfall seltings] FRainfall callibration data]
Offzet in Unit from Channel Interval [min] for Min/kaxidaeg
Pressure |U.UUU | air pressure [hPa) ﬂ |1 0 ﬂ
Altitude
0 -
Oifzet in Unit from Channel Interval [min] for Min/kaxideeg
Wwind [ [ =] Jio 2
‘windspeed min in Uit from Channel local declination
X X |U.3DD |W'ind speed [mds] j Compass 23
Figure 16: Operating _ _
Modes for Equipment Heater m.ode Heater model Temp. Ecaomodel fallow up tTe S;Dt%onl;t Temp.
Heating |aut0mat|c: j | | J | -
v
Setpoint Temp.: The heating controls at this temperature (in °C)

The settings for the other values are not relevant.

10.4.2 Off

I n the 6O0Of f @&heathgis corhpletelg disabted. Winter operation is not possible in
this operating mode because any icing might prevent the correct operation of the rain sensor

or wind meter.
Heater made Heater madel Temp. Eco model follow up time  Setpaint Temp. ‘
10.4.3 Mode 1
I n 6Mode 106 o0 p engs bnlyermblethwhkrthetoetside temperature falls below

| = | i
the HeatingModel temperature (in °C). In this mode power consumption can be reduced in
frost-free situations with no great restriction on winter operation.

The value settings are not relevant.

Heater mode Heater mode1 Temp. Eco model follow up time Setpoint Temp.
[Mode1 ~| [50m0 | 2] [50.000
Setpoint Temp.: The heating controls at this temperature (in °C)
Heating model Temp.: Threshold temperature (in °C) with effect from
which air temperature heating is enabled
The OEco Meudpe 1t ifnoeldl oswet ting i s not relevant

Cops
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10.4.4 Eco-Mode 1
Eco Model is an extreme energy saving mode.
Heating is only switched on when the following conditions are met:

The outside temperature is below the threshold temperature and precipitation was
detected. Heating then runs at the control temperature for 30 minutes (after the last
precipitation event).

When the outside temperature lies constantly below the threshold temperature and there
was no heating for more than 20h, heating is switched on for 30 minutes as a
precautionary measure in order to thaw any icing.

However, the precautionary 20h-heating only runs if the outside temperature was measured
at below the threshold temperature for the entire period and conditions were constantly
bright for at least 3 hours.

Heater mode Heater model Temp Ecamodel fallow up time  Setpaint Temp
|Eco-tode 1 | |5.000 |30 4| |s0.000
Setpoint Temp.: The heating controls at this temperature (in °C)
Heating model Temp.: Threshold temperature (in °C) with effect from
which heating is enabled
Eco model follow-up time: Follow-up time (in minutes)

Examples:
Outside temperature constantly below 5°C; no precipitation for more than 24h

Eco-mode1 WS600-UMB
1,2

— Heating Sunshine — Temperature

on)

0,8

I\ '2
N / N

NP 'G

-8

=off/1

Heating (0

&
Temperature in °C

<

-10

2838838238323 88382888838888888¢83
S dgE8858ge v erusggygygs
Intraday
Outside temperature constantly below 5°C; with precipitation
Eco-mode1 WS600-UMB
1.2 ]
— Heating Precipitation — Temperature 05

| [ [

0.8

0.6 W A

0.4

off/ 1= on)

[
~

Heating (0 =
1
{g’
)
o
Temperature in °C

b -3
i U
0.2 ¥ Y
W L4
0 . 4,5
e o 9 9 e o e o o <9 2 < e o o <9 2 o e o o 9 e o (=]
=] - o~ (e} - v w0 M~ =] [=2] o - o~ Ll -+ w 0w~ ==} (=] o - o~ ] (=3
=1 o Qo (=] o =} o o o O = = - - - - - - = o~ o~ o~ o~ =]
Intraday
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11 Firmware Update

To keep the sensor in accordance with the latest state-of-the-art, it is possible to carry out a
firmware update on site with no need to remove the sensor and return it to the manufacturer.

The firmware update is carried out with the aid of the UMB-Config-Tool.

The description of the firmware update can be found in the instructions for the UMB-Config-
Tool. Please download the latest firmware and UMB-Config-Tool from our website
www.lufft.com and install it on a Windows® PC. You can find the instructions here:

m all Programs D |I Jj Lufft UME Config k

Note: When a firmware update takes place, under certain circumstances the absolute
precipitation quantities are reset (channel 600 7 660).

There is only one firmware for the entire product family which supports all models
(WSx_Release_VXX.mot).

12 Maintenance
In principle the equipment is maintenance-free.

However, it is recommended to carry out a functional test on an annual basis. When doing
S0, pay attention to the following points:

Visual inspection of the equipment for soiling
Check the sensors by carrying out a measurement request
Check the operation of the fan (not on WS200-UMB)

In addition, an annual calibration check by the manufacturer is recommended for the
humidity sensor (not on WS200-UMB). It is not possible to remove or replace the humidity
sensor. The complete compact weather station must be sent to the manufacturer for testing.

Cleaning of the glass dome at regular intervals is suggested for devices with global radiation
measurement. The length of the interval should be adapted to the local degree of pollution.

Lufft
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13 Technical Data

Power supply: 24VDC +/- 10%
12VDC with restrictions (see page 22)

Current consumption and power input - sensor:

WS200-UMB ca. 50 mA / 1.2VA at 24VvDC
WS300-UMB, WS301-UMB ca. 145 mA / 3.5VA at 24VDC
WS400-UMB ca. 170 mA / 4.1VA at 24VvDC
WS500-UMB, WS501-UMB ca. 150 mA / 3.6VA at 24VDC
WS600-UMB ca. 175mA/ 4.2VA at 24VDC
Current consumption and power input - heating:
WS200-UMB 833 mA / 20VA at 24VDC
WS400-UMB 833 mA / 20VA at 24VDC
WS500-UMB, WS501-UMB 833 mA / 20VA at 24VDC
WS600-UMB 1.7 A/ 40VA at 24vDC
Dimensions including mounting bracket:
WS200-UMB @ 150mm, height 194mm
WS300-UMB @ 150mm, height 223mm
WS301-UMB @ 150mm, height 268mm
WS400-UMB @ 150mm, height 279mm
WS500-UMB @ 150mm, height 287mm
WS501-UMB @ 150mm, height 332mm
WS600-UMB @ 150mm, height 343mm
Weight including mounting bracket, excluding connection cable:
WS200-UMB ca. 0.8 kg
WS300-UMB ca. 1.0 kg
WS400-UMB, WS301-UMB ca. 1.3 kg
WS500-UMB ca. 1.2 kg

WS600-UMB, WS501-UMB ca. 1.5 kg

Fastening: Stainless steel mast bracket for @ 60 - 76mm
Protection class: Il (SELV)
Protection type: IP64

Storage Conditions

Permissible storage temperature:  -50°C ... +70°C
Permissible relative humidity: 0..100% RH

Operating Conditions

Permissible operating temperature: -50°C ... +60°C
Permissible relative humidity: 0...100% RH
Permissible altitude above sea level: N/A

RS485 interface, 2 wire, half-duplex

Data bits: 8 (SDI-12 mode: 7)

Stop bit: 1

Parity: No (SDI-12 mode: even, Modbus mode none or
even)

Tri-state: 2 bits after stop bit edge

Adjustable baud rates: 1200, 2400, 4800, 9600, 14400, 19200, 28800, 57600

(In SDI-12 mode, the interface is changed to meet the requirements of the standard.)

Housing: Plastic (PC)

! Factory setting; baud rate for operation with ISOCON-UMB and firmware update
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13.1 Measuring Range / Accuracy

13.1.1 Air temperature

Measurement process:
Measuring range:
Resolution:

Sensor accuracy:
Sampling rate:

Units:

13.1.2 Humidity

Measurement process:
Measuring range:
Resolution:

Accuracy:

Sampling rate:

Units:

13.1.3 Dewpoint Temperature

Measurement process:
Measuring range:
Resolution:

Accuracy:

Units:

13.1.4 Air Pressure

Measurement process:
Measuring range:
Resolution:

Accuracy:

Sampling rate:

Unit:

13.1.5 Wind Speed

Measurement process:
Measuring range:
Resolution:

Accuracy:

Response threshold:
Sampling rate:
Units:

13.1.6 Wind Direction

Measurement process:
Measuring range:
Resolution:

Accuracy:

Response threshold:
Sampling rate:

13.1.7 Precipitation

Measurement process:
Measuring range (drop size):
Liquid precipitation resolution:
Precipitation types:
Repeatability:

Response threshold:
Sampling rate:

NTC

-50°C ... +60°C

0.1°C(-20°C...+50°C), otherwise 0.2°C

+/- 0.2°C (-20°C ... +50°C), otherwise +/-0.5°C (>-30°C)
1 minute

°C; °F

Capacitive
0...100% RH
0.1% RH

+/- 2% RH

1 minute

% RH; g/m3; g/kg

Passive, calculated from temperature and humidity
-50°C ... +60°C

0.1°C

Computed +/- 0.7°C

OC’ OF

MEMS sensor - capacitive
300 ... 1200hPa

0.1hPa

+/- 1.5hPa

1 minute

hPa

Ultrasound

071 60m/s

0.1m/s

+0.3 m/s or £3% (0...35 m/s)

+5% (>35m/s) RMSE

0.3 m/s

10 seconds / 1 second with restrictions
m/s; km/h; mph; kts

Ultrasound

07 359.9°

0.1°

< 3° RMSE from 1.0 m/s

0.3 m/s

10 seconds / 1 second with restrictions

Radar sensor

0.3mm ...5.0 mm

0.01 mm

Rain, snow

Typically > 90%

0.01 mm

Event-dependent on reaching response threshold
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Operating Manual Compact Weather Station

13.1.8 Compass

Measurement process: Integrated electronic compass
Measurement range: 0...359.9°

Resolution: 1.0°

Sampling rate: 10 sec

13.1.9 Global Radiation

Measurement Process Thermopile pyranometer
Measurement Range 0.0 ... 1400.0 W/m?2
Resolution < 1W/m2

Sampling Rate 1 min
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Operating Manual Compact Weather Station

13.2 Drawings
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Figure 18: WS300-UMB
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Operating Manual Compact Weather Station

Figure 19: WS301-UMB
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