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Safety instructions 

1. Please read this User Manual carefully before use to avoid wrong operation. After reading the Manual, 
it is recommended to keep it at a place with easy access. The WSWD User Manual is also a good 
place to refer to when searching for help. 

2. Mounting, electrical connection and wiring of the WSWD SONIC Anemometer may only be performed 
by a skilled technician who observes the state of the art regulations, provisions and relevant  
standards, also ESD regulations are strictly to be observed. 

Attention: WSWD SONIC Anemometer must only be mounted/dismounted when de-energized 
and no power is applied. 

3. Repairs and maintenance may only be carried out by qualified technician who has passed appropriate 
training successfully at MESA Systemtechnik GmbH, Germany. Don´t try to open the WSWD SONIC 
Anemometer. There are no internal parts to be maintained or replaced. In case of malfunction; it is 
highly recommended to send the unit to a qualified service agency or back to the manufacturer. 

4. If modifications have been made to mechanics, electronics or software of the WSWD; MESA  
Systemtechnik GmbH will accept no liability such this case, also any warranty claim will be  
rejected. 

5. All indications, warnings and references shown in the User Manual must be observed in order to guar-
anty a proper function. 

6. For any damage and breakdown, due to improper use or not following guiding instructions of this User 
Manual, MESA Systemtechnik GmbH assumes no liability. 

7. Warranty and liability claims for damage to person or material are excluded if it can be traced back to 
one or several of following causes: 

a. Un-authorized use 
b. improper mounting, set to work, operating and maintenance of the device 
c. operating the device under faulty safety and protection devices 
d. not confirming the guidelines of this User Manual with respect to transport, storage, mounting, 

set to work, operation and maintenance of the device 
e. unauthorized structural changes to the device 
f. unauthorized repair or trouble shooting attempts  
g. disaster due to extraneous elements and force majeure. 

8. The WSWD SONIC Anemometer is not intended for applications were safety of persons depends on 
it. In this case a consultation with MESA Systemtechnik GmbH or a certified sales agent is  
recommended. Provisions like a redundancy device are required. 

Documentation 

1. © 2017 MESA Systemtechnik GmbH | All rights reserved. 
2. All information in this User Manual has been written with due care and double checked. However er-

rors and mistakes are not precluded. MESA Systemtechnik GmbH accepts no liability whatsoever for 
any technical or typographical errors in the document. 

3. We reserve the right to make changes which serve the purpose of technical progress; without prior 
notice.. 

4. No part of this User Manual of MESA Systemtechnik GmbH may be reproduced or transmitted in any 
form by any means for any purpose (ISO 16016). 

Explanation of icons 

Note, information,         
follow this  
instruction 

 

Note, warn-
ing, follow the  
instruction 

 

Note to dan-
ger, do not 
proceed 

 

Warning, 
hot surface 

Environment 

1. MESA Systemtechnik GmbH offers to their customers to take back all electronics 
devices governed by the provisions of ElektroG (http://www.eag-gmbh.de). This ser-
vice is free of charge for all systems send back free to MESA headquarters.  
 

 

2. Packaging should be retained for storage or transport of the product. If not required 
any more, arrange for recycling as the packaging material is designed to be recycled. 
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Congratulations on your new WSWD SONIC Anemometer, a wind sensor with state-of-the-art 

patent pendind technology from MESA Systemtechnik GmbH, Germany.  

 Introduction 1.

The basic operating principle of WSWD is based time of flight difference measurement. The 
device computes wind velocity and wind direction irrespective of influence of atmospheric pres-
sure, air humidity and air temperature. The measuring data are available either as a serial data 
stream and/or via analog interfaces depending on the preselected configuration. When the op-
erating voltage is applied, the WSWD is ready for operation. 

The MESA visualization software "Wind Monitor" may optionally be used for an easy evaluation 
of the wind values. The measuring values of wind velocity and wind direction that are output via 
a serial interface are visualized by the software on a PC screen and the trend of the daily values 
is graphically represented. The software also generates an automatic export in form of a CSV 
file for offline evaluation. The data can easily be imported into Microsoft Excel. 
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 Measurement Principle 2.

Wind is result of differences in the atmospheric pressure which is mainly based on temperature 
differences. Temperature and pressure differences between different areas are mainly due to 
different sun radiations as well as to differences in the thermal properties of the land and water 
surfaces. The large-scale wind currents are usually influenced by the rotation of the earth. 

2.1. Wind Speed and Wind Direction 

Sound is a vibration signal that propagates as a typical audible/non audible mechanical wave of 
pressure and displacement. It travels in different media at different speed. The propagation ve-
locity of sound in stationary air at ambient temperature is about 343 m/s. When the air medium 
moves, the component of the sonic velocity superimposes to the propagation velocity in station-
ary air. In other words a wind speed component in the propagation direction of the sound leads 
to an increased speed of sound and vice versa; speed of sound reduces when propagation 
speed is against wind speed. The wind speed component of the respective measurement path 
can be determined from the difference in the run-times of the two superimposed propagation 
speeds. Due to the fact that the run-times are measured in both directions per measurement, 
the temperature influence on the measuring result can be eliminated. This is a huge advantage 
in comparison to other sensors as WSWD makes correction irrelevant. 

The WSWD determines the horizontal components wind speed and wind direction of the three-
dimensional wind vector, i.e. the current in parallel to the surface of the earth. The right-angled 
speed components are to be calculated by the WSWD from two to each other orthogonal posi-
tioned measuring tracks. From both X- and Y- wind components, the polar coordinates can be 
calculated as an absolute value and an angle of the wind speed. 
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http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/the
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/WSWD
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/from
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/two
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/to
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/each
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/other
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/orthogonal
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/measuring
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/From
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/oth
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/X-and
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/Y-wind
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/components
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/the
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/polar
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/co-ordinates
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/can
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/be
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/calculated
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/as
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/an
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/and
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/of
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/the
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/wind
http://de.pons.com/%C3%BCbersetzung/englisch-deutsch/speed
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2.2. Acoustic Virtual Temperature 

The propagation velocity of the sound and the absolute air temperature are thermodynamically 
related to a root function. In this context, the air pressure has a negligibly small influence, but 
the humidity puts a drag and should therefore be corrected. The dependency between sound 
propagation velocity and air temperature can be used excellently for the temperature measure-
ment of the air. 

The propagation velocity of the sound is determined by means of an absolute propagation time 
measurement. The air temperature is calculated based on this. This has the great advantage 
that the temperature is not measured by an indirect method of a thermal coupling with another 
medium. This eliminates the resulting drag completely. 

2.2.1. Correction of the Acoustic Virtual Temperature 

Due to the low influences of air pressure and humidity, they aren’t included and therefore are 
not compensated. The calculation is always based on dry air. By means of a measurement of 
the humidity, this can serve as a further state quantity for correction. The following formula can 
be used to approximate the underlying error: 
 

𝑇𝑣 = 𝑇𝑡 ∗ [1 + 0.329 ∗ 
𝑒

𝑝
] 

 

The vapor pressure can be determined with the formula: 𝑒 =  
𝑅𝐻

100
∗ 𝑒𝑠. RH stands for the relative 

humidity and  𝑒𝑠 for the saturation vapor pressure. The input state quantity 𝑇𝑡 is the temperature 

to be corrected and 𝑝 represents the air pressure. 

Due heating of the unit, caused by sunrays and electrical heating of the device, the measured 
value can lose some of its accuracy, especially at low wind speeds and is therefore only very 
meaningful. 

2.3. Air Pressure 

The measurement of the air pressure is realized in WSWD with a piezo-resistive MEMS sensor. 
In the WSWD-P version, the sensor sits on the internal circuit board. The pressure compensa-
tion is happens via a membrane, located in the bottom of the sensor near base. 

The WSWD-M version has a separate small housing on the cylinder jacket of the main housing. 
In this small housing sits among other sensors the pressure sensitive measuring unit. 

The various versions are described in WSWD type description and accessories in detail. 

 

 Both WSWD types introduced here comply with the protection class IP67, irre-
spective of orientation and mounting position. 
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2.4. Relative Humidity 

The relative humidity is the ratio of the actual mass of water vapor in the air to the maximum 
possible mass of water vapor at a certain temperature. As the temperature increases, the max-
imum possible water vapor content of the air increases. At a value of 100%, the air is saturated 
with water vapor. Everything else can’t be bound in the air and therefore condensates to liquid 
water. 

As the relative humidity is measured with reference to the internal temperature of the device, it 
is converted first in absolute humidity and subsequently converted into the relative humidity at 
the outside temperature. 
 

𝑝𝑤 =  
𝑝𝑎𝑏𝑠

𝑉𝑜𝑢𝑡𝑠𝑖𝑑𝑒
 

 

Where 𝑝𝑎𝑏𝑠 indicates the absolute humidity and 𝑉𝑜𝑢𝑡𝑠𝑖𝑑𝑒  the maximum mass of water vapor in 
the air at outside temperature. 

A relative humidity measurement is only available with the WSWD-M version as an additional 
option. This is implemented with a capacitive sensor, located in the same small housing as the 
pressure sensing unit. 

 

 The WSWD M complies with the protection class IP67, regardless of orienta-
tion and mounting position. 

 

2.5. Additional Air Parameters 

With the measurements of parameters as described above, we can now compute other im-
portant but non-measurable parameters like. The measured parameters air pressure, air humidi-
ty and air temperature are used for this purpose. 

2.5.1. Absolute Humidity 

The absolute humidity, also called water vapor density, represents the ratio between a certain 
mass of water vapor, in a certain volume of air. This can also be regarded as a vapor density. It 
is usually expressed in grams (water) per cubic meter (air). 

The calculation results from the following equation: 
 

𝑝𝑤 =  
𝑒

𝑅𝑤 ∗ 𝑇
=  

𝑚𝑊𝑎𝑡𝑒𝑟 𝑉𝑎𝑝𝑜𝑟

𝑉𝐴𝑖𝑟
 

 

Where 𝑒 is the vapor pressure, 𝑅𝑤 is the gas constant of the water, and 𝑇 is the absolute tem-
perature. 

2.5.2. Air Density 

The air density describes the ratio between the mass of a certain volume of air and the volume 
of the mass. This is calculated using the following formula: 
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𝜌 =  
𝑝

𝑅𝑠 ∗ 𝑇
 

 

Where 𝑝 is the air pressure, 𝑅𝑠 the specific gas constant for dry air and 𝑇 the temperature in 
Kelvin. The input values are the measured values of air pressure, humidity and temperature. 

Since the humidity influences the result strongly, 𝑅𝑠 must be replaced by the adapted gas con-

stant 𝑅𝑓: 

 

𝑅𝑓 =  
𝑅𝑠

1 −  𝜑 ∗ 𝑝𝑑 𝑝 ∗ (1 − 𝑅𝑠 𝑅𝑑⁄ )⁄
 

 

Respective: 
 

𝑅𝑠 = 287.058 
𝐽

𝑘𝑔∗𝐾
 ; 𝑅𝑑 = 461.523 

𝐽

𝑘𝑔∗𝐾
 

 

Meanwhile, 𝜑 is the relative humidity, 𝑝 the air pressure, 𝑝𝑑 the saturation vapor pressure, and 
𝑅𝑑  the gas constant for water vapor. 

Therefore the air density can be determined under consideration of all relevant environmental 
influences and represents a consistent value. 

2.5.3. Dew Point Temperature 

The temperature point at which the air is completely saturated with water vapor is called the 
dew point temperature or the dew point. As a result, the relative humidity at this point is always 
100%. If the air is further cooled at this point, a phase change from gaseous to liquid occurs and 
the excess part of water vapor is precipitated as liquid water. The dew point temperature can be 
calculated using the following equation: 
 

𝑡𝑡 =  𝜑
1

8,02⁄ ∗ (109,8 + 𝑡) − 109,8 
 

Where 𝜑 is the relative humidity and 𝑡 is the temperature. 

By accurately measuring the temperature and the relative humidity, the dew point temperature 
can also be precisely calculated and thus represents a consistent quantity. 
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 Preparation for Operation 3.

When you open the packaging, you should first check the content for completeness: 

WSWD SONIC Anemometer 
User Manual WSWD SONIC Anemometer  
M16 female cable connector, shielded, 8-pole 

in addition 

 M16 connector with pre-assembled connection cable (optional) 
 Visualization software "Wind Monitor" (optional) 

The configuration delivered can be seen on the type plate on the WSWD. Section "WSWD Type 
Description and Accessories" provides an overview of the available models. 

3.1. Installation Site 

The WSWD sends ultrasonic signals for determining the speed of propagation. These ultrasonic 
signals may be reflected by appropriate surfaces and cause errors in the measuring process so 
that it might happen that wrong measuring values are recorded. The installation site of the 
WSWD should therefore be selected in such a way that there are no sound-reflecting surfaces 
within the radius of 0.5 m around the WSWD. 

There are general rules for the installation of wind sensors which, among other things, permit a 
better comparability of measuring results. The installation height of the WSWD e.g. should be 
around 10-12 m above even ground and there should not be any hills, hollows or cliffs within a 
radius of 200 m. The lower the installation site, the more the measured wind velocity may in-
crease. In addition, it must be ensured that there are no house edges or other objects in close 
proximity as these might create additional turbulences.  

3.2. Installation / Mounting 

The WSWD is mounted on the top of a mast tube with an outer diameter of 48..50 mm and at 
least 40 mm inner diameter. Since the connector is located within the mast base, the female 
cable connector is first plugged into the casing connector and the union nut is tightened. Then 
the WSWD is placed on the mast top and the sensor is first locked only provisionally, followed 
by the north adjustment (refer to chapter „Alignment of WSWD towards North“).  

 

 WSWD SONIC Anemometer must only be mounted / dismounted and wired 
up in a de-energized condition. 

 

 It should always made sure that at no time neither at mounting / de- mounting 
nor by servicing of the WSWD, water penetrates into the plug or the cable 
screw connection. 

 

 The operation of the WSWD is always to be made in a vertical position 
(transducers to be on top). 
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The following picture shows a correctly mounted WSWD SONIC Anemometer. 
 

 
 

 Special adapters are available for mast diameters other than 48..50 mm. It is 
important only, that inside diameter is not smaller than 40 mm, otherwise the 
wall plug could not be connected electrically. 

3.2.1. Alignment of WSWD towards North 

For precise measurement of the wind direction the WSWD must be 
aligned towards North. For this, the transducer bracket marked with 
NORTH must point to the direction of geographic north.  

Procedure for north adjustment: 

1.  A prominent landmark-sharp should be chosen in north direction. 

2.  Now one turns the WSWD or alternatively the mast until the North- 
     South measuring track is lined up in this direction. 

3.  Local magnetic field variations like for eg disturbing magnetic-  

     field, generated by iron parts in vicinity, are to be considered. 

 
 

Afterwards the 4 M8 set screws are tightened in such a way that all of them are screwed into the 
WSWD base at about the same depth and fixed tightly.  
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Another NORTH mark in the form of a North – Drilling is located in the base of the WSWD. The 
NORTH - Drilling is in alignment with one transducer bracket, labeled as NORTH. 

With the help of an additional North-Mastfoot the WSWD can be 
aligned simply to geographic north. Just mount the North-
Mastfoot to the pole, set it to geographic north and fix it. This 
North –Mastfoot then will remain in that position. In case of re-
mounting of the WSWD, please make sure that the North-Drilling 
of the WSWD will fit into the north pin of the North-Mastfoot. 

The exact dimensions for the North-Drilling are provided in the 
section Dimensions. The North-Mastfoot is not included in the 
delivery but can be provided on request. 

 

3.3. Mounting Instructions for WSWD M 

Extra care must be taken when installing the Meteoversion 
(M) of the WSWD. The sensor housing (encircled in red), 
which contains the environmental sensor, is located approx. 
4 mm from the cylinder housing of the main housing. There-
fore, when installing and cleaning the WSWD, be careful 
not to damage it.  

The black membrane on the front side must never be dam-
aged, scratched or punctured. If it becomes damaged, the 
IP67 protection class is not guaranteed any more.  
 

 The black membrane must not be 
scratched, punctured or damaged under 
any circumstances. Otherwise, water 
damage can happen. 

 

3.4. Mounting Instructions for WSWD P 

The version WSWD P has a hole (marked in red) on the 
bottom of the mounting foot. This serves to equalize the 
pressure between the environment and the inner space of 
the WSWD. Make sure that this hole is not covered, closed 
or blocked under any circumstances, as pressure equaliza-
tion and pressure measurement will be disturbed.   
 

 Under no circumstances shall objects be 
inserted into the vent hole. Behind the 
vent hole is a sensitive membrane, which 
must not be destroyed. If this is damaged, 
the IP67 protection class can no longer be 
guaranteed. 

  

Nord-Drilling 

 

Vent Hole 
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3.5. Cable Connector and Connection Allocation 

Unless the optionally available connection cable has been ordered, an 8-pole M16 connector 
(female cable connector) is included in the delivery. You can assemble this connector by your-
self.  

 Alternatively a ready manufactured connecting cable can be ordered at a 
length for up to 10m for the WSWD SONIC Anemometer (refer to chapter 
13). 

3.5.1. Pin Assignment Connector 

The pin assignment of the connector has been defined as follows:  

Pin WSWD 
(ID: 010xxx0x) 

WSWD1 
(ID: 010xxx1x) 

WSWD2 
(ID: 010xxx2x) 

WSWD5 
(ID: 010xxx5x) 

Color code 

1 RX- WS (U/I/F) CAN-  yellow 

2 TX- / RX- TX- / RX- TX- / RX- TX- / RX- grey 

3 GPI GPI GPI GPI red 

4 RX+ WD (U/I) CAN+ DATA green 

5 TX+ / RX+ TX+ / RX+ TX+ / RX+ TX+ / RX+ pink 

6 AGND AGND CAN GND  blue 

7 VIN+ VIN+ VIN+ VIN+ brown 

8 VIN- VIN- VIN- VIN- white 

 

 The exact connection allocation of the respective delivered type comes along 
with the WSWD in the insert „Factory Settings“. Before wiring the cable the 
connection allocation should be followed. 

 

 The power supply lines are, not only between them but also from signal pins 
1 to 6 and the housing, galvanically isolated. 

3.5.2. Cable Assembly and Mounting of Cable Socket 

While selecting a cable please pay attention and ensure that cable has following properties: 

 8 core (thereof 2ea. for power supply and 6ea. for signals) 

 Wire cross section for power supply:  0,5mm² (0,75mm² for fully equipped heating) 

 Wire cross section for communication: 0,14mm² min. 

 Twisted pair wires for communication 

 Overall shielding of the cable (atleast partly shielded) 

 UV-resistant, UL-approved 

 6-8 mm total cable diameter 

 

 

View on  
connecting plug / 

cable socket (rear) 
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Binder: Series 423, shielded 

 

 

 
Procedure for mounting the cable socket: 

1. All parts for strain relief (pressure screw, pinch ring, seal, coupling sleeve) in above 
shown order to be threaded on the cable. Additionally thread the first shield clamping 
ring. 
 

2. Strip the cable sheath by approximately 20mm and strip cable strands by about 4mm. 
 

3. Shorten sheath and spread it and then insert second shield clamping ring. 
 

4. Solder wires and mount spacer sleeve, slide the two clamping rings together with the 
shield and cut overlapping sheath. 
 

5. Mount remaining parts according to the above sketch and tighten strain relief firmly with 
the supplied wrench. 

 

 To tighten the strain relief, the supplied wrench must be used. The strain re-
lief may in no case be tightened with the help of the in-foot connector. This 

can lead in damage to the connector pins. 

  

Gewindering 

Coupling Ring 

Steckereinsatz 

Male Insert 

Buchseneinsatz 

Female Insert 

1. und 2. Schirmklemmring 

1st and 2nd Shield Clamping Ring 

Kupplungshülse 

Coupling Sleeve 

Dichtring 

Seal 

Klemmkorb 

Pinch Ring 

Druckschraube 

Pressing Screw 
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 Lightning protection 4.

Due to the exposed mounting position and height, wind sensors are significantly vulnerable to 
lightning than other sensors. According to several studies, wind turbines beyond certain height 
are expected to receive upto 10 times more direct lightning strikes as in comparison to ground 
based installations per year. In order to ensure a high availability of the WSWD, even after a 
direct or indirect lightning strike, some protection precautions have to be taken into account to 
protect the sensor sufficiently. In the following sections, some protective measures against di-
rect and indirect strikes are presented.  
 

 The respective plant builder is responsible for the implementation of the light-
ning protection measures. An expert should always be consulted regarding the 
correct choice of the required lightning protection devices. 

4.1. Protection against Direct Lightning Strikes 

A lightning strike develops lightning currents up to 200 kA. A direct strike to the housing of the 
WSWD would cause devastating damage to the housing. The WSWD's housing and transducer 
brackets are not able to transport such currents and must therefore be protected against a direct 
strike. In order to protect the WSWD from direct strikes, it is common practice to build a guard 
zone of well-conducting materials in the shape of rings or rods that lightning can use on its way 
into the earth without causing damage. Round bar Ø = max. 12 mm.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ring shaped lightning protection 

Round bar lightning protection 

 

min. 250mm 

45° 

min. 200mm 

m
in

. 
2
0

0
m

m
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4.2. Protection against Indirect Lightning Strikes 

In the case of direct lightning strikes in external protective devices, such as lightning arresters or 
bars, very high magnetic fields are generated, which can be coupled into nearby electronics or 
cables and lead to high surge voltages. These surges can result in the destruction of electronic 
components, if no protective precautions have been taken. The protection against coupled 
overvoltages is basically achieved using a well-designed shielding concept. Protection, which is 
sufficient for most applications, is achieved when shielded signal cables are used continuously 
and the shield of the cable is installed correctly on both sides.  
 
The use of the WSWD on wind turbines requires further shielding due to the increased lightning 
potential. In this case, it is recommended that all external cables be feed through a solid metal 
tube, which is capable of conducting high flash currents. In addition, SPDs should be installed at 
strategic points to capture the lightning currents. The following illustration shows a possible 
lightning protection system. 
 
 
 

  

LPZ 0A 

LPZ 0B 

LPZ 1 

LPZ 2 

S
P

D
 

Electronics  

The connector must provide an 
effective connection between the 
cable shield and the WSWD 
housing. 

Mast  

The mast must have a very good 
connection to the control cabinet 
in order to allow the lightning 
current to pass through. Prefera-
bly, by means of suitable metal 
parts or a copper strip with a 
cross-section of 50mm² min. 
 

Control cabinet 

An effective earthing has to be 
carried out for the control cabinet. 
 

The shield of the supply cable 
must be installed in the 
junction box via a suitable 

cable clamp. 

The signal lines must be 
protected against overvoltage 
by SPDs, preferably directly 

at the input part. 

Cables must be shielded and 
be attached to the housing of 
the junction box via a clamp. 

Supply  

Signal  

LPZ = Lightning Protection Zone 
SPD = Surge Protection Device  
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4.3. Surge Protection 

Overvoltage to electric lines can destroy electronic components. It is therefore highly recom-
mended to provide so-called Surge Protection Devices (SPDs) to protect electronic devices. 
The best solution to protect sensitive electronics against overvoltage is mounting a SPD be-
tween WSWD and junction box.  
 
The following arrangement based on SPD´s of DEHN & Söhne GmbH is suitable for signal lines 
of the WSWD. 
 
  

Surge Protection 
 (SPD for power lines) 

 

DEHN BLITZDUCTOR®  
BVT AVD 24 

Surge Protection  
(SPD for RS485) 

 

DEHN BLITZDUCTOR®  
BXT ML2 BE S 12 

Surge Protection 
 (SPD for analog output) 

 

DEHN BLITZDUCTOR®  
BXT ML4 BE 24 

+24V DC 

0V DC 

RS485 Data+ 

RS485 Data- 

Wind direction 

Wind speed 

Analog GND 

fr
o

m
 W

S
W

D
 

to
 P

L
C

 

+24V DC 

0V DC 

RS485 Data+ 

RS485 Data- 

Wind direction 

Wind speed 

Analog GND 

Shield 
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 Maintenance and Cleaning 5.

In general, the WSWD does not require any maintenance. We recommend cleaning it from time 
to time with a soft cloth. Please take care not to damage the sensitive ultrasonic transducers in 
this process. Usually, the measuring value is not impaired by a thin layer of dirt. An interruption 
of the measuring track is either shown in the serial data string or the reading on the analog inter-
face is permanently 0 V or 0 mA (depending on the individual customized setting). 
 

 Warranty claims 6.

The WSWD is a sensitive measuring instrument and must be treated with special care especial-
ly during transport and installation.  

Each device is subjected to a qualified final test before delivery and the results are documented. 
Warranty claims, such as lightning strikes, improper handling or mechanical damage must be 
rejected. If the device has been opened, the warranty claim expires. 
 

 It is highly recommended to use original packing for returning the WSWD. 
This is the only way to ensure that no further damage can be caused during 
the transport. 
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 Description of Operation 7.

The following section describes the various functions of the WSWD in detail. Because of the 
limited number of output pins, there are multiple functions assigned to same pins. Hence not all 
functions are available at same and some may exclude operation of others. The dependencies 
are mentioned in the description of the corresponding function.  

7.1. Data Acquisition 

The primary function of the WSWD is the recording and processing of measured values. The 
measurement is done in a fixed cycle. The transducers emit sound impulses in clockwise direc-
tion which are received by the opposing transducer. The speed is determined from the differ-
ence between two propagation times of the sound over two measuring distances. A measure-
ment cycle is complete when all four transducers have sent and received once, that is, when a 
circular pass is completed. The measured values from one cycle are now combined into one 
data set and time stamped. After the plausibility test (see Consistency Check), the resulting 
parameters are calculated and output directly (see Instantaneous / Raw Measurements) or 
written into the averaging buffer (see Averaging). 

7.1.1. Instantaneous / Raw Measurements 

Usually, the instantaneous values are not needed because of its high data rate. In the case of 
averaging, the measuring does not result in significant delays and the dynamic characteristics 
are retained. To enable the output of the instantaneous values, the averaging function must be 
switched off. If this is not the case, it is possible to deactivate this with the CMD 36. 

7.1.2. Averaging 

In mostly all applications, it is advantageous to use the high sampling rate to average floating 
over a particular time span. This reduces the jitter and the measured values are more precise. 
The single disadvantage of this is the resultant delay in measurement, which is directly propor-
tional to the size of the time span set. 

With CMD 36, the averaging can be switched on and off and the time span can be selected. 

The averaging buffer does not depend on the number of successive measured values, but on 
the time difference given by the time stamps of the data records. This prevents erroneous 
measurements from influencing the averaging function and thus distorting the result. 

The WSWD has two tested procedures for averaging. 

The first being the flowing scalar mean value, which is used for wind speed, temperature and all 
other scalar variables. With this method, all quantities are independently averaged. The second 
being the flowing vectorial mean value, which the determination of the wind direction can be 
significantly improved and smoothed. 

The CMD 32 can be used to set the method of averaging. 
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7.1.3. Consistency Check 

To ensure the consistency of the measured values, the WSWD has an integrated consistency 
check, which compares the measured values chronologically. In case of disturbance of the 
measuring sections, for example by horizontal incidence of rain, fault values can be absorbed. 
The consistency check detects such an abrupt change in the conditions and sets the sampling 
rate to maximum speed. This increases the chance of obtaining a meaningful measuring value 
in disturbed conditions. The consistency check can be controlled with CMD 30 and can be set to 
seven levels.  

7.1.4. Difficult Data Acquisition 

Despite the internal consistency check of the WSWD, it cannot be guaranteed that measure-
ment is possible even during worse operating conditions. In this event, the corresponding bits 
are set in the status messages (see Status Information) and, depending on the configuration, 
defined signal levels are applied to the analog outputs or the specially defined error telegram 
(see Telegram Formats) are sent out on a serial communications. 

In all normal cases, however, it can be assumed that the measured values are consistent. If an 
error occurs, the target system can detect it by the described states and telegrams.  

 

7.2. Heating 

At very rough winter conditions and corresponding condensing humidity, ice on the upper sur-
face of the WSWD could set. This ice in face means that the measurement tracks are covered 
and blocked for the sonic waves. To prevent measurement errors due to ice formation the 
WSWD is equipped with an innovative patent pending heating circuit which keeps the surfaces 
ice-free. 

The basic WSWD version is already equipped with patent heating system, mainly for the ultra-
sonic transducers. The nominal heating capacity available is 20 W at 24 V DC power supply. 
The heating system is activated and the ultra-sonic transducers are heated only if the supply 
voltage is within the admissible working range of 24 V (+15%, -50%). It has to be noted in this 
context that the heating capacity is reduced, if the supply voltage is reduced and vice versa. 

In the basic version, the temperature of the ultrasonic transducers is determined via a Pt100 
temperature sensor installed in the sensor housing. On the basis of this temperature, the heat-
ing circuit controls the heating power. The central element of the control is a closed loop PID 
regulator circuit. This is able to continuously change the heating power in order to keep the 
temperature at the set point. Compared to a two-point control with hysteresis, the PID controller 
can compensate for the temperature dependence of the WSWD and thus keep the temperature 
constant. The temperature sensor serves as the input state measure. The set point for the con-
troller is set with the CMD 56. The output power is controlled by a PWM control of the heating 
elements. This prevents the icing of the WSWD with the highest efficiency, even in case rapid 
temperature changes. It is also possible to manually switch the heating on and off by applying a 
voltage to the GPI pin (see CMD 50). Furthermore, an upper limit for the current consumption of 
the entire heating system can be set in the software-controlled mode (see CMD 5A). This set-
ting also applies to the manual mode of the heating control (see CMD 5C). In manual mode, this 
setting is used to compensate for the different heating times of the individual heating circuits. A 
switch-on delay can be set for both modes (see CMD 58). 

For arctic weather conditions with very low temperatures, high humidity and potential of for-
mation of ice the WSWD can be equipped with comprehensive heating systems. This means 
the brackets, cover and body can be additionally heated. The WSWD with this configuration 
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controls the surface temperature based on several temperature probes located inside the sen-
sor body. Thus the WSWD is capable to control different individual heating circuits very efficient-
ly. If all heating circuits are active at the same time the sensor is in operation it draws a maxi-
mum of 9.5 A current. Suitable arrangements shall be made to service this amount of power to 
the WSWD. Consulting the manufacturer for an optimized power concept is recommended.  

 

 For long supply lines a voltage drop of several volts may occur which leads to 
significant reduction of total heat capacity. The higher the current the more 
voltage drop has to be considered. To ensure a full heating output, this voltage 
drop should be considered while determining the supply voltage to make sure,  
24 VDC is available at WSWD input. A power compensation by raising the 
voltage is only possible within the defined operating values. As soon as the 
open circuit voltage exceeds the maximum input voltage, the heating is no 
longer activated. For this case, dedicated power module will be available. 

Example: The voltage drop for a 24 V, 230 W heating power over 10 m long 

cable at 0,75 mm² lead cross wire (20 m overall length with R = 0.5 ohms) is 
about 4.8 V. In this case, the supply voltage should be about 28.8 V so that the 
full heating capacity is available. However the upper limit of the heating power 
is defined to 27.6 V. A 10m supply cable with 0.75 mm² would lead to efficien-
cy loss for heating. Therefore a cable with larger cross section should to be 
selected. 

 

7.3. Analog Output 

On the pins 1 and 4, wind speed and direction can be read out in analog values. The value 
range can be freely scaled and an offset can be set for the output variables in order to obtain an 
measurable quantity for zero. This also enables fault detection like for example a value zero of 
voltage, current or frequency would mean signal loss. 

All commands to adjust the analog parameters are only valid if WSWD has analog interface. If 
no analog interface is available, the attempt to modify one of these parameters is answered with 
a corresponding error telegram. 

 

7.3.1. Scaling of Wind Speed 

The wind speed can be configured as voltage, current or frequency and be given out on pin 1. 
The scaling of the range and the mode of the output can be set with CMD 20. 

 

7.3.2. Scaling of Wind Direction 

The wind direction can be configured either as current or voltage on pin 4. CMD 22 is used to 
scale the value range and to select the mode. 
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7.3.3. North Correction  

The North Correction is used to adjust the WSWD's orientation. If the north mark is not directly 
in the direction of the geographical NORD, it can be corrected by an offset of the angle. This 
offset is included in the calculation of the wind direction. To set the north correction between 0 ° 
and 360 °, use the CMD 34.  

7.3.4. Frequency Output 

If Pin 1 is configured as a frequency output, it will reproduce the behavior of a mechanical ane-
mometer with digital pulse train as output. The frequency output switches between 0V and 5V 
and can output a maximum frequency of 10 kHz. 

7.4. Bootloader 

Whenever the WSWD starts, the bootloader is automatically started, if the corresponding com-
mand is not sent, the program stops and the program from the program memory is loaded. 

To change the firmware, you must start a special software on a PC and then start the WSWD. 
This puts the bootloader into a state in which it remains active and can overwrite the program 
memory. 

7.5. System Events 

The WSWD has a circular memory, which is designed for important system events. These can 
be retrieved with CMD 90. A special bit mask is used to configure which events are being stored 
and which are not. To set this bit mask, CMD 92 is used. The ring memory can be emptied with 
CMD 94. 

The following events can be saved: 

1. System Start (Bit Value 1) 
2. “User“ Access Mode User (Bit Value 2) 
3. “Configuration” Access Mode User (Bit Value 4) 
4. Over- / Under Voltage Error (Bit Value 8) 
5. Internal Temperature Limit exceeded (Bit Value 16) 
6. Temperature difference of measuring tracks > 3K (Bit Value 32) 
7. Temperature difference of measuring tracks > 5K (Bit Value 64) 
8. Switch of Command Processor to WSWD protocol (Bit Value 128) 
9. Switch of Command Processor to MODBUS protocol (Bit Value 256) 
10. Switch of Command Processor to Thies protocol (Bit Value 512) 
11. Switch of Command Processor to FT protocol (Bit Value 1024) 
12. Switch of Command Processor to Bayern Hessen protocol (Bit Value 2048) 
13. Error humidity-/pressure sensor (Bit Value 4096) 
14. Error EEPROM memory (Bit Value 8192) 
15. CANopen interface error ((Bit Value 16384) 

To 1.: Occurs when the system is started 

To 2.: Each unlocking of the "User" access level is recorded 

To 3.: Each unlock of the "Configuration" access level is recorded 

To 4.: The supply voltage was below or above the specified range 

To 5.: The internal temperature limit of 85 °C was exceeded 
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To 6 and 7.: A difference in the virtual temperature of both measuring tracks can occur when 
these don’t have the same lengths, sensors start the degenerative process, or an object inter-
feres with the measuring paths. If one of the three events occurs quickly consecutively, the 
highest difference is recorded. 

To 8 till 12.: Each change of the Command Processor (from WSWD to MODBUS-RTU or Bay-
ern-Hessen back to WSWD) is recorded. 

To 13.: A communication error with the humidity-/pressure sensor occurs. This indicates a fail-
ure. 

To 14.: A communication error with the EEPROM occurs. This indicates a failure.   

To 15.: CANopen stack couldn´t be loaded. Indicates an internal CANopen software error.   

 

7.6. User Data 

The WSWD comprises a memory area of 10 texts with 32 characters each. These can be filled 
with any characters. Use the CMD 1C. The texts are built up line-by-line and can be written and 
deleted line by line only. Detailed information on writing, reading and deleting these texts can be 
found under CMD 1C. 

Example: 
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 RS485/RS422 Communication 8.

This section is a detailed description of the WSWDs serial communication via the 
RS485/RS422-interface. 

When the sensor is started, the communication parameters of the serial interface are issued. 
The communication parameters are output at 9600 baud and 8N1. The set baud rate, the serial 
data format, the duplex mode and the command processor are output: 

Example at 9600 Baud and 8N1:  
001200005<CR><LF>    // Baud Rate: 38400 Baud  
001400000<CR><LF>    // No Parity, 8N1  
001600001<CR><LF>    // Half Duplex Mode  
001000000<CR><LF>    // Standard WSWD Command Processor 

With the CMD 3A, the boot-up message at startup can be switched off. 

8.1. Bus Mode 

Using RS485/422 instead of Serial bus; enables to interface several WSWD over one bus. The 
receiver is designed to carry 1/8 unit-load which translates to a maximum of 256 WSWD on a 
bus. 

Pre-requisite for the bus mode are: 

1. Supports Half-duplex mode 
2. Each bus subscriber needs a unique ID 
3. A bus master that periodically polls the single WDWDs, parametrizes them if necessary, 

etc. 

8.1.1. Bus Structure RS485 

Using RS485 the communication is done in half duplex mode. The bus should be laid-out ac-
cordingly to the following figure. 
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wind turbine 

control 
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 1. The data lines (TX+/RX+ & TX-/RX-) should be twisted pair and also 
shielded. 

2. Biasresistor Rb = 750Ω, termination resistor Rt = 120Ω. All shown resis-
tors should be of a anti surge type and specified for at least 1W. 

3. The surge protection is not shown. 
4. If Vcc = 5V use Rb = 750Ω. If Vcc = 24V, Rb = 6800Ω. 
5. The last subscriber of the bus (shown as WSWD #N) must have the ter-

mination resistor Rt activated to avoid reflections. See Bus Termination 

Resistor. 

* For long communication lines the transmission quality can be improved if you also 
connect “DGND”. 

8.1.2. Bus Structure RS422 

The full-duplex mode is available only while communicating via RS422. But you need to take 
care that there is only one transmitter connected in both lines. 
 

 
 

 1. The data lines (TX+/RX+, TX-/RX-, RX+ & RX-) should be twisted pair 
and also shielded. 

2. Biasresistor Rb = 750Ω, termination resistor Rt = 120Ω. All shown resis-
tors should be of a anti surge type and specified for 1W. 

3. The surge protection is not shown. 
4. If Vcc = 5V use Rb = 750Ω. If Vcc = 24V, Rb = 6800Ω. 
5. The WSWD internal termination resistor Rt must be deactivated. See Bus 

Termination Resistor. 

* For long communication lines the transmission quality can be improved if you also 
connect “DGND”. 
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8.1.3. Bus Termination Resistor 

To avoid reflections on the bus lines you should terminate them at least at the end with a 120 Ω 
resistor. 

For the RS485-Communication you can use the integrated termination resistor of the WSWD. It 
can be activated through CMD 1A. 

The termination resistor at the control side must be realized by externally by following the de-
scription in Bus Structure RS485. The same has to be done with the bias resistors which will 
assure that there will be defined voltage levels on the lines while all transmitters are off. 

If you are using a RS422-Bus the integrated termination resistors have to stay deactivated be-

cause the internally connected lines are the transmission lines (TX+ & TX-). 

At the end of the line (at the receiver) the line should be terminated like described in Bus Struc-
ture RS422. 

8.2. Device ID 

The parameter “Device ID” represents the devices address of a WSWD through which the ane-
mometer is addressed. Its range goes from “00” to “99” as well as from “AA” to “ZZ”. By applying 
different device IDs to the WSWDs and connecting them as described in Bus Structure RS485 
they can operate as a part of communication bus. 

Initially coming from the factory the device ID is set to “00”. Address “00” and “99” are broadcast 
addresses that all WSWDs independently of their own device ID are replying to. 

Trough CMD 06 the device ID can be changed. If a new device ID is applied to a WSWD it im-
mediately responds to that new ID without any need of restart. 

Example:  

00801<CR><LF>     // Unlock user access  
008000001<CR><LF>    // Response: Access permitted 
000656<CR><LF>     // Device-ID to 56 changed  
560600056<CR><LF>    // Response: Device-ID accepted  
563ESAVE1<CR><LF>    // Save Parameter  
563E00001<CR><LF>    // Response: Save OK 

8.3. Duplex Communication Mode 

For the physical transmission of the WSWD SONIC Anemometer it ether uses a single twisted 
pair line for half-duplex (2-wire, RS485) or 2 twisted pair lines for full-duplex (4-wire, RS422).  

Using the RS485 2-wire interface handles transmission and reception with the same twisted pair 
line. In this case only one device on the bus can send at a given time. The advantage of this 
technology is that there can be more than two devices on the bus and everyone can communi-
cate with everyone. 

The RS422 4-wire interface separates transmission and reception in two different twisted pair 
lines. In this case both devices can send and receive at the same time. In comparison to the 
half-duplex variant the transmit driver is always activated preventing other transmitters on the 
same line. 
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 Full-duplex operation is only possible with the basic WSWD version because 
otherwise the 2 Pins RX+ & RX- are used for different purposes. See Pinout 
Connector. 

A quick comparison of the different functionality can be seen in the following table. 
 

Half-Duplex (RS485) Full-Duplex (RS422) 

Free running telegram output is starting  
10 seconds after power up 

Free running telegram output is starting  
immediately 

Bus operation possible Bus operation impossible 

Analog outputs can be used Analog outputs cannot be used 

8.4. Baud Rate 

The WSWD offers different baud rate values at which the communication can happen. It can be 
set from 1200 Baud up to 115200 Baud. The chosen telegram style and the measurement out-
put rate lead to a minimum baud rate. At a baud rate of 1200 and a data format of 8N1, 120 
Byte/s can be transmitted. The telegram length of the WD-Telegram is 26 Byte. At 1200 Baud 
and 8N1 only up to 4 complete telegrams can be sent in the free running operation mode. Con-
sidering this configuration, the highest possible output rate is 4 Hz. Otherwise collisions might 
happen on the bus. 

Sending the telegram for a new baud rate the WSWD switches immediately to this new baud 
rate after this telegram was received. The further procedure calls to also set the baud rate of the 
sender to the new value to establish a working communication. If everything is working correctly 
the new baud rate can be saved with CMD 3E. In case something did go wrong a reset reestab-
lishes the old baud rate. This is a safety mechanism to protect against accidentally changing the 
interface parameters. 

A request always provides the last set baud rate. 

Example (new baud rate to 38400 Baud):  

00801<CR><LF>    // Enable access 
008000001<CR><LF>   // Response: Access allowed for "user" 
00125<CR><LF>    // Baud rate to 38400 changed  
001200005<CR><LF>   // Response: Baud rate accepted  
                                                          // Now change remote station as well to 38400 and 
003ESAVE1<CR><LF>   // Save new baud rate to “1” 

8.5. Response Delay 

Communicating with the WSWD via the serial interface it has to be considered that the sensor 
can respond very quick (≤ 1 ms) to a received telegram. 

Slow interfaces that cannot switch fast enough from sending to receiving mode may receive 
corrupted data in response. Therefore the WSWD supports a response delay which can be set 
by CMD 08 between 0...1000 ms. 

By default the response delay is set to 50 ms. 
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8.6. Command Processor 

The WSWD has several command processors. The command processor decides which format 
is used for the input and output of the data. Both native and communication protocols of third-
party devices are available. The commands and output telegrams of third-party manufacturers 
can be emulated and the behavior of a different anemometer can be simulated. The existing 
control software, for example an FT sensor, can be emulated without adaptation of the control 
software. However, it is to be noted that due to the limited protocols of third manufacturers, not 
all commands of the WSWD are available. 

After switching the command interpreter, the WSWD responds and behaves like the pedant of 
the third-party manufacturer. The change causes a restoration of the factory settings of the re-
spective pedant. This ensures that, after switching to another command interpreter, a defined 
state is guaranteed for the communication parameters of the interface. 

Example (change command processor to MODBUS-RTU): 

00801<CR><LF>     // Enable access 
008000001<CR><LF>    // Response: Access allowed for "user" 
00106<CR><LF>     // Change Command Processor to MODBUS-RTU 
001000006<CR><LF>    // Response: After restart in MODBUS-RTU mode 

8.6.1. WSWD 

The default command interpreter protocol is described in this manual. It is recommended to im-
plement new projects with this command interpreter. With this command-processor, all functions 
and features of the WSWD can be used. 

Some command interpreters and other protocols, e.g. MODBUS RTU are accessible only from 
the standard command interpreter. From the third-party command interpreters, only the change 
back to the default command interpreter is allowed. 

8.6.2. THIES 

The command interpreter of the ULTRASONIC Anemometer 2D sensor by THIESCLIMA is very 
comprehensive and completely implemented except for a few commands. It was attempted to 
emulate the behavior of the THIES sensor by the WSWD as best as possible. 

The following commands are supported: 
 

Sensor Supported Commands 

ULTRASONIC 
Anemometer 2D 

AC, AG, AM, AN, AO, AR, AU,AV, BH, BL, BR, BT, CI, CE, DM, DV, DX, DY, EI, 
HH, HL, HT, ID, IT, KY, NC, OH, OR, OS, PC, PW, RD, RP, RS, SC, SH, SL, SP, 

SV, TR, TT, VT 

8.6.3. FT 

The FT702LT V22 sensor from the manufacturer FT has only a part of the functionality of the 
WSWD. Hence, not all native functions can be mapped to FT command interrupts. However, the 
behavior of FT sensor has been reproduced perfectly. 

The following commands have been implemented: 

 

Sensor Supported Commands 

FT702LT V22 BR, CF, CU, CI, DF, DG, DL, ER, FL, HT, ID, MM, PR, TF, RS, SN, SV, US, WV 
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8.6.4. Bayern-Hessen 

This command interpreter enables communication in the Bavaria-Hessen protocol. Measured 
values are implemented via measuring device addresses (see CMD 44). The measured values 
can be requested via the "DA" command. Other commands of the standard command interpret-
ers are accessible. These must be embedded in special control characters. 

8.6.5. MODBUS-RTU 

When changing to the MODBUS RTU mode, the default settings are not loaded, only the com-
munication parameters are adapted to this operating mode. The WSWD immediately switches 
to the MODBUS RTU mode. It does not require a restart to use this operating mode. Only when 
the save command of the MODBUS RTU command interpreter has been used, following that 
the WSWD starts in the MODBUS - RTU operating mode (see Modbus Communication). 

8.7. Access Mode 

The WSWD has 3 different access modes that determine the configuration behavior. 

1. Query: 

This access level contains commands that don’t have any influence on the WSWDs pa-
rameters like to query a parameter or the data telegram. 
 

2. User: 

Commands that influence the behavior of the WSWD contain  to this access mode. In 
user mode parameters can be changed. Thereby the user adjusts the system behavior 
of the device to his needs. E.g. the averaging or the baud rate can be changed in this 
mode. 
 

3. Configuration: 

This mode allows the manufacturer to configure and calibrate the anemometer. Parame-
ters that belong to this access mode must not be changed. 

To switch to one of these access modes the WSWD has CMD 80. By sending this command the 
particular access level can be opened. Opened higher access levels automatically allow the 
access to the commands listed in lower levels. 
 

Command Reply from WSWD Access Level 

00800 008000000 Query (default) 

00801 008000001 User 

0080xxxxx 008000002 Configuration 

(in special cases the access key xxxxx can be 
requested from the manufacturer) 

 
After changing parameters in user or configuration mode the WSWD should be switched back to 
query access mode to avoid changing parameters unintentional. 

If the power supply has been interrupted the WSWD restarts automatically in query access 
mode. 
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8.8. Protocol Structure 

8.8.1. Character Set  

Concepts and non-representable ASCII characters enclosed in angle brackets serve as place-
holders for certain symbols and parameters. The <PARAM> placeholder represents the param-
eters of an instruction regardless of its length. <CR>, on the other hand, is the placeholder for 
the non-representable ASCII symbol "Carriage Return". 

A list of the characters used within commands is shown below. 

Symbol Valid Characters HEX Values Description 

x {0 – 9}  30 - 39 Numerical characters 

a {0 - 9} {A - Z} 30 – 39, 41 – 5A Alphanumeric characters for addressing 

h {0 - 9} {A - F} 30 – 39, 41 - 46 Alphanumeric characters for command 

c {A - Z} 41 – 5A Alpha characters 

s {SP - ~} 20 – 7E All characters that can be displayed 

<CR>  0D Carriage Return 

<LF>  0A Line Feed 

<ID>  <aa> Placeholder for the address / device ID 

<CM>  <hh> Commands for commands 

<PARAM>  <xxxxx> Placeholder for parameter data 

8.8.2. Command Format 

The character set of the protocol is as follows: 

 Only readable ASCII characters  

 Each row contains exactly one command. 

 The telegram length of an instruction is between 6 and 11 characters. 

 The telegram length for a response is exactly 11 characters. 

 The two-digit SONIC Anemometer device identifier is used before the command code. 

 The line or command end is terminated with <CR> <LF> (Hex: 0D0A). 

 The case is case-sensitive. 

The commands with which the WSWD SONIC Anemometer can be queried and configured cor-
respond to the following syntax: 

<ID> <CM> <PARAM> <CR><LF> 

<ID>  Device Identifier (2 Bytes) 

Value Range: <aa>  
To addresses 00 and 99, the WSWD always responds. 

<CM> Command Identifier (2 Bytes) 

Value Range: <hh> 

<PARAM> Parameter (0 - 5 Bytes)  

Value Range: <xxxxx> 
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Leading zeros are ignored, as a parameter, for example, both 2 and 02 or 
00002 are accepted as 2.  

<CR><LF> Command termination, command ending (2 Bytes)  
If this flag is omitted, the command is not recognized and not executed. 

For certain commands (query commands) the transfer of a parameter is omitted so that the 
command has the following form: 

<ID> <CM> <CR><LF> 

The command ending <CR><LF> instructs the processor to process the receive buffer. If the 
WSWD software does not recognize a valid command, the WSWD sends an error message 
(see Error Telegram). 

 In order to ensure that no wrong character is found in the receive buffer, this 
should first be emptied via the command end tag <CR> <LF>. This ensures 
that the following command is properly interpreted. 

8.8.3. Communication Sequence 

The communication between the WSWD and the bus master can be displayed via a state ma-
chine. After a start, the WSWD waits for a valid command from the bus master. If a valid com-
mand is received, it is processed immediately and a response is sent. Within these processing 
steps, all incoming characters are ignored and discarded. Only after the answer has been sent 
completely new characters can be interpreted. 
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8.9. Configuration of the WSWD SONIC Anemometer 

The WSWD SONIC Anemometer has an extensive range of setting options that allow the cus-
tomer to adjust the WSWD to the particular conditions and requirements of his application. Eve-
ry WSWD SONIC Anemometer that leaves the factory is provided with basic settings. The indi-
vidual basic settings of the WSWD are described in the document  

„Factory Settings“ 

supplied with the device. 

The factory settings of the WSWD SONIC Anemometer can be changed by the customer via the 
serial interface by means of ASCII commands. Each adjustment of the settings should be  
recorded in the document "Factory Settings" so that the current settings of the WSWD are al-
ways known. 

Communication with the WSWD is based on a proprietary data protocol. This makes it possible 
for the customer to carry out the configuration without any other tools apart from a terminal pro-
gram, such as HyperTerminal under Microsoft Windows.  

 The accessory program "WindMonitor" may be used to configure the WSWD 
SONIC Anemometer and read out the data comfortably via the software. In 
addition, the software provides the possibility to represent the  
measured values in a graph or to log them in a file. 

8.9.1. Managing Configurations 

All settings that can be changed by the customer are stored in a configuration. The WSWD has 
an internal memory, which allows to store three complete and independent configurations. Mul-
tiple configurations have the advantage that different device settings and the interaction be-
tween dependent commands can be used without risk of damaging the productive configuration. 

With the help of CMDs 3E and 40, complete configurations can be saved and loaded. The 
command 003ESAVE1 saves all parameters of the current configuration to memory location "1". 
Command 0040LOAD0, for example, loads a configuration that restores the delivery state. The 
protected factory settings, which cannot be overwritten, are located on memory location "0". 
Disk space "1" contains settings for the productive environment. A parameter set for testing and 
testing settings is located on memory location "2". 
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8.10. List of Commands (CMD) 

Name Command Description 

 CMD 02 <ID> 02 <CR><LF> 
 

Serial Number 

 CMD 04 <ID> 04 <PARAM5> <CR><LF> 
 

Production Date 

 CMD 06 <ID> 06 <PARAM5> <CR><LF> 
 

SONIC Anemometer Address 

 CMD 08 <ID> 08 <PARAM5> <CR><LF> 
 

Response Delay 

 CMD 10 <ID> 10 <PARAM5> <CR><LF> 
 

Command Processor 

 CMD 12 <ID> 12 <PARAM5> <CR><LF> 
 

Baud Rate 

 CMD 14 <ID> 14 <PARAM5> <CR><LF> 
 

Serial Data Format 

 CMD 16 <ID> 16 <PARAM5> <CR><LF> 
 

Duplex mode Serial Interface 

 CMD 18 <ID> 18 <PARAM5> <CR><LF> 
 

Character repetition Send String 

 CMD 1A <ID> 1A <PARAM5> <CR><LF> 
 

Bus Terminating Resistor 

 CMD 1C <ID> 1C <PARAM32> <CR><LF> 
 

User Data 

 CMD 1E <ID> 1E <PARAM5> <CR><LF> 
 

Analog Output Data Group 

 CMD 20 <ID> 20 <PARAM5> <CR><LF> 
 

Analog Output Configuration WS 

 CMD 22 <ID> 22 <PARAM5> <CR><LF> 
 

Analog Output Configuration WD 

 CMD 24 <ID> 24 <PARAM5> <CR><LF> 
 

Error behavior Analog Output 

 CMD 26 <ID> 26 <PARAM5> <CR><LF> 
 

Scaling Analog Output (WD) 

 CMD 28 <ID> 28 <PARAM5> <CR><LF> 
 

Analog Output Rate 

 CMD 2A <ID> 2A <PARAM5> <CR><LF> 
 

Maximum Frequency for Wind Speed 

 CMD 2C <ID> 2C <PARAM5> <CR><LF> 
 

Scaling Analog Wind Speed 

 CMD 2E <ID> 2E <PARAM5> <CR><LF> 
 

Correction (WS) 

 CMD 30 <ID> 30 <PARAM5> <CR><LF> 
 

Plausibility Check 

 CMD 32 <ID> 32 <PARAM5> <CR><LF> 
 

Averaging Method 

 CMD 34 <ID> 34 <PARAM5> <CR><LF> 
 

North Correction 

 CMD 36 <ID> 36 <PARAM5> <CR><LF> 
 

Update Rate  

 CMD 38 <ID> 38 <PARAM5> <CR><LF> 
 

Output Rate 

 CMD 3A <ID> 3A <PARAM5> <CR><LF> 
 

Boot-UP Message 

 CMD 3C <ID> 3C <PARAM5> <CR><LF> 
 

Unit of Wind Speed 

 CMD 3E <ID> 3E <PARAM5> <CR><LF> 
 

Store Settings 

 CMD 40 <ID> 40 <PARAM5> <CR><LF> 
 

Load/Restore Settings 

 CMD 42 <ID> 42 <PARAM5> <CR><LF> 
 

Free-Running Telegram Output 

 CMD 44 <ID> 44 <PARAM5> <CR><LF> 
 

Bayern-Hessen Measuring Instr. Addr. 

 CMD 50 <ID> 50 <PARAM5> <CR><LF> 
 

GPI Function 

 CMD 54 <ID> 54 <PARAM5> <CR><LF> 
 

Heating Control 

 CMD 56 <ID> 56 <PARAM5> <CR><LF> 
 

Heating Temperature Setpoint 
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 CMD 58 <ID> 58 <PARAM5> <CR><LF> 
 

Heating Delay 

 CMD 5A <ID> 5A <PARAM5> <CR><LF> 
 

Heating Power in AUTO Mode 

 CMD 5C <ID> 5C <PARAM5> <CR><LF> 
 

Heating Power in MANUAL Mode 

 CMD 60 <ID> 60 <PARAM5> <CR><LF> 
 

Measurement Distance North – South 

 CMD 62 <ID> 62 <PARAM5> <CR><LF> 
 

Measurement Distance East – West 

 CMD 80 <ID> 80 <PARAM5> <CR><LF> 
 

Access Management 

 CMD 90 <ID> 90 <PARAM5> <CR><LF> 
 

System Events 

 CMD 92 <ID> 92 <PARAM5> <CR><LF> 
 

System Events Bitmask 

 CMD 94 <ID> 94 <PARAM5> <CR><LF> 
 

Reset System Events 

 CMD A1 <ID> A1 <CR><LF> 
 

Run Time Counter 

 CMD A2 <ID> A2 <CR><LF> 
 

Max. Measured Air Pressure 

 CMD A3 <ID> A3 <CR><LF> 
 

Max. Measured Humidity 

 CMD A4 <ID> A4 <CR><LF> 
 

Max. Measured Internal Temperature 

 CMD CF <ID> CF <PARAM5> <CR><LF> 
 

Reset WSWD 

 CMD F1 <ID> F1 <CR><LF> 
 

WD Telegram request 

 CMD F2 <ID> F2 <CR><LF> 
 

WDT Telegram request 

 CMD F3 <ID> F3 <CR><LF> 
 

UV Telegram Request 

 CMD F4 <ID> F4 <CR><LF> 
 

NMEA Telegram request 

 CMD F5 <ID> F5 <CR><LF> 
 

DEBUG Telegram request 

 CMD F6 <ID> F6 <CR><LF> 
 

WNT Telegram Request 

 CMD F7 <ID> F7 <CR><LF> 
 

PHT Telegram Request 

 CMD F8 <ID> F8 <CR><LF> 
 

TEMP2 Telegram Request 

 CMD F9 <ID> F9 <CR><LF> 
 

PHT2 Telegram Request 
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8.11. Description of Commands 

The communication protocol is structured in such a way that a response is returned to each 
command. As far as the character echo has not been deactivated with CMD 18, the response 
telegram contains not only the response data but also the initiated command itself. Thus each 
response can be assigned to a command. In free-running transmission mode, it is also possible 
to receive the sensor data at defined intervals. 

Commands are performed immediately after acceptance.  

 
 

The new settings are not saved directly but remain in a volatile memory until 
all settings with a command CMD 3E are stored in EEPROM. 
 

This has the advantage that each setting or combination of multiple settings are to be tested for 
consistency and function first. If the WSWD will be switched off and on in the meantime, all pre-
vious entries are lost.  

Only after the command CMD 3E the entries will be stored finally in the EEPROM. 

8.11.1. CMD 02 – Serial Number 

 

Access: 

Query 

Description: 

This command allows to read the serial number of WSWD SONIC anemometer. The character 
followed by the command identifier implies the five-digit serial number. 

 

Example: 0002<CR><LF> 

Response: 000220224<CR><LF>            // Serial Number: 20224 

8.11.2. CMD 04 – Production Date 

 

Access: 

Query 

Description: 

This command indicates the production, product and manufacturer data of a WSWD SONIC 
anemometer. Through the sent parameter device specific data can be requested from the 
WSWD. Without a parameter the reply always consists of production week and year. 

 

Parameter <0000x>: 

Range:  0..6 

 
 

<ID> 02 <CR><LF> 

<ID> 04 <PARAM5> <CR><LF> 
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PARAM: 0 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 

Production week 0 Production year + 2000 

Example: 00040<CR><LF> 

Response:      000448017<CR><LF>      // Production in Week 48, Year 2017 
 

PARAM: 1 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 

FW version major FW version minor FW version revision 

Example: 00041<CR><LF> 

Response: 000430067<CR><LF>      // Firmware: V3.00.67 
 

PARAM: 2 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 

BL version major BL version minor 0 HW version major HW version minor 

Example: 00042<CR><LF> 

Response: 000420014<CR><LF>      // Bootloader Version: 2.0 and HW Version 1.4 
 

PARAM: 3 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 

ID * 10
4
 ID * 10

3
 ID * 10

2
 ID * 10

1
 ID * 10

0 

Example: 00043<CR><LF> 

Response: 000401010<CR><LF>      // MESA-ID: 01001010 
 

PARAM: 4 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 

W S W D ID * 10
1
 

Example: 00044<CR><LF> 

Response: 0004WSWD1<CR><LF>      // Analog WSWD: WSWD1 
 
 

Example: 00045<CR><LF> 

Response: 0004SONIC Anemometer<CR><LF>     // Product Name: SONIC Anemometer 
 
 

Example: 00046<CR><LF> 
Response:      0004MESA Systemtechnik GmbH<CR><LF>      // Manufacturer: MESA 

8.11.3. CMD 06 – Device ID 

 

Access: 

User 

 

<ID> 06 <PARAM5> <CR><LF> 
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Description: 

This command is used for changing the device ID of the WSWD SONIC Anemometer. The ID is 
required in each telegram in both directions for addressing the correct WSWD SONIC Ane-
mometer. The change of the device ID takes immediate effect. After a change has been made, 
the WSWD will respond only to the new ID. 

ID 00 and ID 99 must not be used in bus operation (two-wire communication) as the WSWD 
always responds to commands with this ID.  

Parameter <000aa>: 

Range:  00...ZZ (Default: 00)   Example: 000612<CR><LF> // New ID: 12 

 

8.11.4. CMD 08 – Response Delay 

 

Access: 

User 

Description: 

Processing of the received commands is done in a very short time <1 ms. The WSWD SONIC 
Anemometer is able to return the response within one millisecond to the receiver. Slow serial 
interface converter, which cannot switch fast enough between Transmit and Receive, require a 
response delay. With this command it is possible to deposit a time period, which delays the re-
sponse for a command by the specified value in milliseconds (see Response Delay).  

Parameter <0xxxx>: 

Range:  0..1000 [ms] (Default: 50) 

Example: 0008100<CR><LF>         // 100ms Response Delay Time 

 

8.11.5. CMD 10 – Command Processor 

 

Access: 

User 

Description:  

This command is used to switch the command processor. Switching to another command pro-
cessor causes the switch to the respective default configuration of the manufacturer. The new 
configuration is only activated after a reboot. The WSWD then behaves like the pedant of the 
third party. All commands that are implemented correspond to the command procedure of the 
manufacturer's protocol. For a list of all commands, see Command Processor. Only the 
changeover of the command processor from the WSWD standard protocol is possible. A third-
party protocol is only allowed to return to the standard protocol (WSWD).  

If a CANopen interface is available, the default command processor can not be changed. 

 

 

<ID> 08 <PARAM5> <CR><LF> 

<ID> 10 <PARAM5> <CR><LF> 
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Parameter <0000x>: 

0: WSWD SONIC Anemometer 
1: THIES ULTRASONIC Anemometer 2D 
2: FT FT702LT Wind Sensor 
3: Bayern-Hessen 
6: MODBUS RTU Mode 

Range:  0..3, 6 (Default: 0)  

Example: 00102<CR><LF>      // Switch to FT Command Processor 

 

8.11.6. CMD 12 – Baud Rate 

 

 

Access: 

User 

Description: 

This command determines the baud rate. There are different baud rates to be used for commu-
nication. The baud rate can be set to a range from 1200 bauds to 115200 bauds. Should the 
telegram output rate in the free running telegram mode not correspond to the baud rate then the 
minimum output rate is automatically adjusted to the baud rate. 

A query will always provide the latest baud rate that has been set. 

Parameter <0000x>: 

The following parameters are possible: 
 

0: 1200 Baud 
1: 2400 Baud 
2: 4800 Baud 
3: 9600 Baud 
4:      19200 Baud 
5:      38400 Baud 
6:      57600 Baud 
7:    115200 Baud 

 

Range:  0..7 (Default: 4) 

Example: 00127<CR><LF>        // For 115200 baud rate, takes effect immediately. 

 

8.11.7. CMD 14 – Serial Data Format  

 

Access: 

User 

Description: 

For transmitting data from terminal devices in a data network with as little loss as possible, a so-
called error detection by parity bit, so called parity check, is used. This method sends additional 
control information in the data stream for controlling the data flow in the data network.  

<ID> 12 <PARAM5> <CR><LF> 

<ID> 14 <PARAM5> <CR><LF> 
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The remote station calculates from this data stream a checksum and compares it to the re-
ceived checksum. If they match, the data has been transferred correctly. If not, the data is re-
jected. With this command the error detection can be switched on or off, and additionally the 
method can be selected. 

The command takes into effect immediately, means that transmitter and receiver shoul dhave 
the same setting to communicate with each other.  

Parameter <0000x>: 

0: 8N1 (8 data bits, no parity, 1 stop bit) 
1: 8O1 (8 data bits, odd parity, 1 stop bit) 
2: 8E1 (8 data bits, even parity, 1 stop bit) 

Range: 0..2 (Default: 0) 

Example: 00142<CR><LF>       // Set parity to even as error detecting method. 

 

8.11.8. CMD 16 – Duplex Mode Serial Interface 

 

Access: 

User 

Description: 

This command is used for selecting the physical connection of the interface. The switching be-
tween 2-wire and 4-wire interface is carried out internally. In case of a WSDW with analog inter-
face, only 2-wire operation is possible as the lines are used by other signals. A change of du-
plex will take effect immediately, it is not stored however. This must be initiated by a dedicated 
command. 

The free-running telegram output in half-duplex mode starts only after 10 seconds. In this 
timeslot the user can send further configuration commands to the sensor. After it started the free 
running telegram mode in half-duplex there might be no further communication with the WSWD 
possible. 
 

 In the half-duplex operating mode and the free-running telegram output, 
communication with the anemometer may no longer occur. For this purpose, 
the free-running telegram output must be deactivated and the configuration 
re-executed in the first 10 seconds after a restart. 

 

Parameter <0000x>: 

0: Full Duplex Mode (RS422, 4-wire communication) 
1: Half Duplex Mode (RS485, 2-wire communication) 

Range: 0, 1 (Default: 1) 

Example: 00160<CR><LF>        // Set to full duplex mode 

 

<ID> 16 <PARAM5> <CR><LF> 
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8.11.9. CMD 18 – Character Repetition Send String 

 

Access: 

User 

Description: 

Activates/deactivates the character echo/command acknowledgement. Each assignment com-
mand is acknowledged by the requested command being output with the value that is currently 
set. If the parameter transferred deviates from the admissible limits, the value is not taken over 
and the last admissible value is output. If the character echo is deactivated, the WSWD does 
not send a response to accepted commands. WSWD reacts only on request. 

Parameter<0000x>: 

0: command acknowledgment, character repetition ON 
1: command acknowledgment, character repetition OFF 

Range: 0, 1 (Default: 0) 

Example: 001210<CR><LF> // Set the baud rate with a non-existing parameter 

 00FF00002<CR><LF> // Error telegram with error code 2, wrong parameter 

 000612<CR><LF> // Set a new device ID with ID 12 
 1206000012<CR><LF> //  Response with new ID 12 
 12181<CR><LF>  // Character repetition OFF, no response, WSWD now 
     responds only to queries) 

 

8.11.10. CMD 1A – Bus Terminating Resistor 

 

Access: 

User 

Description: 

This command connects a 120Ω terminating resistor between the signal lines TX+ / RX+ and 
TX- / RX- in half-duplex bus mode. 

Parameter <0000x>: 

0: Bus terminating resistor connected 
1: Bus terminating resistor not connected 

Range: 0, 1 (Default: 0) 

Example:    001A1<CR><LF>         // Bus terminating resistor connected 

 

8.11.11. CMD 1C – User Data 

 

Access: 

User 

<ID> 18 <PARAM5> <CR><LF> 

<ID> 1A <PARAM5> <CR><LF> 

<ID> 1C <PARAM32> <CR><LF> 
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Description: 

Any user information and texts can be stored in the WSWD. With this command it is possible to 
manage a data store with 10 texts of 32 characters each. All displayable ASCII characters are 
supported. Each text line is assigned to an index and is managed separately. It is not possible 
to delete or write all text entries at once. The text must be deleted line by line. For more detailed 
information, see User Information. 

Parameter <ss…ss>: 

n,s1..s32: n: Index 0..9, s1..s32: Text with max. 32 characters 

Range: String (max. 32 Characters) 

Example:    001C1,WSWD Location: Wind Turbine 1<CR><LF> 
    // Saves text: "WSWD location: Wind Turbine 1" on Index 1 
    001C1<CR><LF> // Request Text on Index 1 
    // Response: 001CWSWD Location: Wind Turbine 1<CR><LF> 
    001C,<CR><LF> // Overwrites Text on Index 1 with spaces HEX 20 

 

8.11.12. CMD 1E – Analog Output Data Group 

 

Access: 

User 

Description: 

This command sets the data group for the analog output. It is possible to select between two 
data groups WS, WD and VNS, VEW. The VNS, VEW group represents the speed components of 
the North-South and East-West route on the analog outputs. The analog output value for 0 m/s 
is set to the center of the respective output range for the data group VNS, VEW. For an output 
range of 0..20 mA, the center corresponds to an output value of 10 mA. 

Parameter <0000x>: 

0: Wind Speed, Wind Direction (WS, WD) 
1:  VNS, VEW 

Range: 0..1 (Default: 0) 

Example:       001E1 <CR> <LF>  // Analog Output of X and Y Velocity Vectors   

  

8.11.13. CMD 20 – Analog Output Configuration WS 

 

Access: 

User 

Description: 

This command switches the mode and the scaling of the analog output for the wind speed (WS). 
It is possible to choose between the current output, the voltage output and the frequency output. 

<ID> 1E <PARAM5> <CR><LF> 

<ID> 20 <PARAM5> <CR><LF> 
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The respective scaling is directly assigned to the mode. If, for example, WS is to be used with a 
0..20 mA current output, then the 0 must be transferred as a parameter. If, on the other hand, 
you want to set an offset for the error display for the wind speed and to set 2..10 V, you have to 
pass the 4 as a parameter. The transfer of a 6 as a parameter switches the wind speed into the 
frequency output. In the frequency mode, the wind speed is converted into a frequency in the 
range from 0 Hz to max. 10000 Hz converted and digitally output. The maximum possible fre-
quency can be set with the CMD 2A as desired. The amendment shall take effect immediately. 

Parameter <0000x>: 

0: 0..20 mA current out 
1:  4..20 mA current out 
2:  0..24 mA current out 
3:  0..10V voltage out 
4: 2..10V voltage out 
5: 0..5 V voltage out 
6: Frequency OUT up to 10000 Hz 

Range: 0..6  

Default:  1 

Example: 00204<CR><LF>  // Set Analog OUT to WS = 2..10 V 

 

8.11.14. CMD 22 – Analog Output Configuration WD 

 

Access: 

User 

Description: 

This command switches the mode and scaling of the analog output for the wind direction (WD). 
It is possible to select between current output and voltage output freely. The respective scaling 
is directly assigned to the mode. If, for example, WD is to be used with a 0..10 V voltage output, 
then the 3 must be transferred as a parameter. If, on the other hand, you would like to set an 
offset for the error display for the wind direction and set the current output to 4..20 mA, you have 
to pass the 1 as a parameter. The change is immediately effective. 

Parameter <0000x>: 

0: 0..20 mA current out 
1:  4..20 mA current out 
2: 0..24 mA current out 
3:  0..10 V voltage out 
4: 2..10 V voltage out 
5: 0..5 V voltage out 

Range: 0..5  

Default:  1 

Example: 00225<CR><LF>        // Set Analog OUT to WD = 0..5 V 

 

<ID> 22 <PARAM5> <CR><LF> 
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8.11.15. CMD 24 – Error Behavior Analog Output 

 

Access: 

User 

Description: 

This command determines the analog output behavior of the WSWD in case of an error. If an 
error is detected, the WSDW, depending on the setting, will output the minimum or the maxi-
mum output value of the analog signal.  

Parameter <0000x>: 

0: WS = 0, WD = max. 
1: WS = 0, WD = 0 
2:  WS = max., WD = max. 

Range: 0..2 (Default: 1)  
Example: 00242<CR><LF> // Set the error behavior to WS = max. and WD = max.) 

 

8.11.16. CMD 26 – Scaling Analog Output (WD) 

 

Access: 

User 

 

Description: 

The analog output of wind direction can be set with this command. In some cases it is neces-
sary to configure the analog output in such a way, that a leap from min. to max. is avoided for 
the 0°-transition. For this purpose, the analog output can be set to an extended rotation angle. 
In this configuration, 0° means west.  

Parameter <0000x>: 

0: output of wind direction in the range  0..359° (North = 0°) 
1: output of wind direction in the range 0..539° (West = 0°) 

Range: 0, 1 (Default: 0) 

Example: 00261<CR><LF>     // Set the analog angle output range from 0..539° 

 

8.11.17. CMD 28 – Analog Output Rate 

 

Access: 

User 

Description: 

This command specifies the time interval how often the analog output reading is to be updated. 

<ID> 24 <PARAM5> <CR><LF> 

<ID> 26 <PARAM5> <CR><LF> 

<ID> 28 <PARAM5> <CR><LF> 
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Parameter <xxxxx>: 

Analog output signal is to be updated within 1 ms steps form 10 ms to 60 seconds.  

Range: 10..60000 [ms] (Default: 1000) 

Example: 0028100<CR><LF>   // Analog output reading have to be updated each 100 ms. 

 

8.11.18. CMD 2A – Maximum Frequency for Wind Speed 

 

Access: 

User 

Description: 

This command sets the measuring range for the frequency output mode. The entered frequency 
corresponds to the maximum wind speed that has been scaled by the CMD 2C command. For 
example, if the scaling of the analog wind speed is set to 40 m/s and the maximum frequency is 
4000 Hz, then 40 m/s corresponds to a frequency of 4000 Hz (see Frequency Output). 

Parameter <xxxxx>: 

Range: 2000..10000 (Default: 2000) 

Example: 002A4000<CR><LF>          // Maximum Frequency is 4000 Hz 

 

8.11.19. CMD 2C – Scaling Analog Wind Speed 

 

Access: 

User 

Description: 

In some cases it may be useful to scale the output reading to another range. This command 
defines a new value for the maximum wind speed, e.g. 40 m/s. The standard configuration (fac-
tory setting) defines the maximum wind speed to 0..75 m/s, which corresponds to an output 
reading of e.g. 0..10 V or 2..10 V (see Scaling of Wind Speed). The unit is in m/s. 

Parameter <00xxx>: 

Range: 1..100 (Default: 75, WSWD H: 100) 

Example: 002C40<CR><LF>  // 40 m/s Wind Speed corresponds to 10 V or 20 mA 

 

8.11.20. CMD 2E – Correction Wind Speed and Wind Direction 

 

Access: 

Configuration 

<ID> 2A <PARAM5> <CR><LF> 

<ID> 2C <PARAM5> <CR><LF> 

<ID> 2E <PARAM5> <CR><LF> 
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Description: 

The command switches the angle-dependent correction of the wind speed and the wind direc-
tion ON or OFF. This value should be changed only if the wind speed is to be corrected with an 
individual table.  

Parameter <0000x>: 

0: correction OFF 
1: correction ON 

Range: 0, 1 (Default: 1) 

Example: 002E1<CR><LF> // Wind speed and Wind Direction is corrected internally on 
    the basis of the angle 

8.11.21. CMD 30 – Plausibility Check 

 

Access: 

User 

Description: 

With the plausibility check, each measurement value is tested for similarity. If the measured 
values are similar and fit into the sequence of the values already recorded, the measured value 
is further processed, otherwise it is rejected. Plausibility check can activated/deactivated with 
this command, also the intensity can be set to 7 different levels (see Plausibility Check). 

Parameter <0000x>: 

0: plausibility check is deactivated 
 ⁞ 
7: plausibility check is activated an set to the highest level 

Range: 0 ..7 (Default: 4) 

Example: 00300<CR><LF> // Plausibility check to be deactivated. 

8.11.22. CMD 32 – Averaging Methods 

 

Access: 

User 

Description: 

This command determines the method for internal averaging. 

Parameter <0000x>: 

0: WS und WD vector averaged 
1: WS und WD scalar averaged 
2: WS scalar averaged and WD vector averaged 
3: WS vector averaged and WD scalar averaged 

Range: 0..3 

Default: 1 

Example: 00321<CR><LF>   // WS and WD scalar averaged. 

<ID> 30 <PARAM5> <CR><LF> 

<ID> 32 <PARAM5> <CR><LF> 
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8.11.23. CMD 34 – North Correction 

  

Access: 

User 

Description: 

For a correct geographic angle output the WSWD must be aligned to the geographic North. If 
this is not possible due to various reasons and the WSWD now is not aligned to North but e.g. 
to West, the WSWD indicates 90° too much. Now you can use the command North Correction 
to add a constant angle to the measured angle and thus correct the angle error (see North Cor-
rection). 

Using the following formula any angles can be added: 
 

angle in degre = (360° + 𝛼) 𝑚𝑜𝑑 360° 
 

Example with α = 90° to EAST (α = -90°): 
 

𝛼𝑁𝐶 = (360° − 90°) 𝑚𝑜𝑑 360° = 270° 
 

Parameter <0xxxx>: 

The angle is incremented in steps of 0.1° from 0.0° to 360.0°. 

Range: 0..3600 (Default: 0) 

Example: 00342700<CR><LF> // A North correction of 270.0° is added to wind direction. 

 

8.11.24. CMD 36 – Update Rate / Averaging Period 

 

Access: 

User 

Description: 

This command can be used to select the averaging period by which the WSWD is averaging its 
measurements. In order to reduce the measurement uncertainty and increase the accuracy of 
the measured value, it is sensible to average the measured values in many cases. The averag-
ing period can be selected in the range of 100 ms to 100 minutes in 100 ms steps. The averag-
ing buffer contains exactly 25 measured values for a mean time period of 100 ms at the highest 
measuring rate, which result from a measuring speed of 2 ms per measured value. 

The update interval should always be adjusted to the update rate. If the updating rate is less 
than the output interval, many measured values are not output or, in the opposite case, several 
identical measured values are output. 

The update rate indicates how many measured values are averaged. The output rate specifies 
how often this mean buffer is averaged.  

[𝑎𝑣𝑒𝑟𝑎𝑔𝑖𝑛𝑔 𝑝𝑒𝑟𝑖𝑜𝑑 𝑖𝑛 100 𝑚𝑠] =
 𝑜𝑢𝑡𝑝𝑢𝑡 𝑟𝑎𝑡𝑒

100
 

<ID> 34 <PARAM5> <CR><LF> 

<ID> 36 <PARAM5> <CR><LF> 
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Parameter <xxxxx>: 

0:  No Averaging 
1..60000: Averaging over n * 100 ms 

Range: 0..60000 (Default: 10) 

Example:      0036100<CR><LF>  // Averaging over 10 seconds 

8.11.25. CMD 38 – Output Rate 

  

Access: 

User 

Description: 

This command specifies the time interval how often the average buffer is averaged. At the same 
time, this time interval describes the time intervals during which the telegrams are sent via the 
serial interface. The output rate should not be slower than the update rate. In this case, many 
data are lost because not every value is output. Likewise, the baud rate should always be 
adapted to the telegram length and the output rates, since this can also result in data losses 
and collisions on the bus. If the output rate is faster than the update rate, the last measured val-
ues are output again. If the WSWD is in the telegram query mode, the output rate can be set 
independently of the update rate. 

If the media buffer has a length of 10 seconds and the output rate is set to 1 second, this means 
that a moving average is created every 10 seconds over a medium buffer of 10 seconds. 

Parameter <xxxxx>: 

The output interval is specified in steps of 1 ms from 10 ms to 60 seconds.  

Range: 10..60000 [ms]   

Default:  1000 

Example: 0038100<CR><LF>  // Output Interval is set to 100 ms 

8.11.26. CMD 3A – Boot-UP Message 

  

Access: 

User 

Description: 

With this command it is possible to deactivate the boot-up message, which is sent every time 
the WSDW is started. 

Parameter <0000x>: 

0:  Switch off boot-up Message  
1:  Switch on boot-up Message 

Range: 0, 1 (Default: 1) 

Example: 003A0<CR><LF>  // No boot-up message will be sent 

<ID> 38 <PARAM5> <CR><LF> 

<ID> 3A <PARAM5> <CR><LF> 
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8.11.27. CMD 3C – Unit of Wind Speed 

 

Access: 

User 

Description: 

This command is used for changing the unit for the output of wind velocity in serial data tele-
grams. A change of the unit affects only the digital data telegrams and not the analog output.  

 

Parameter <0000x>: 

0: measurement unit in m/s 
1: measurement unit in km/h 
2: measurement unit in miles/h (mph) 
3: measurement unit in knots (knots) 
4: measurement unit in feet/min (fpm) 

Range:  0..4  

Default:  0 

Example: 003C1<CR><LF>  // Changes the unit of wind velocity to km/h 

8.11.28. CMD 3E – Store Settings 

 

Access: 

User 

Description: 

This command saves all changed settings of a configuration to a designated memory location in 
the EEPROM. Configurations can only be stored in the storage locations “1” and “2”. Configura-
tion “0” contains the factory settings of the WSWD and cannot be overwritten. As a receipt, the 
currently written memory space will be returned, e.g. „003E00002“. 

Parameter <ccccx>: 

SAVE1: Settings are stored to Memory Location “1” 
SAVE2: Settings are stored to Memory Location “2” 

 

Example: 003ESAVE1<CR><LF>   // Settings to be stored into EEPROM 

Response: 003E00001<CR><LF>   // WSWD responds with 00001 as an indication that  
         everything is stored properly. 

8.11.29. CMD 40 – Restore Settings 

 

Access: 

User 

<ID> 3C <PARAM5> <CR><LF> 

<ID> 3E <PARAM5> <CR><LF> 

<ID> 40 <PARAM5> <CR><LF> 
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Description: 

With this command it is possible to restore original configurations. Only after restart of the sen-
sor the configuration will be aktive. The WSWD is restarted immediately after loading the con-
figuration. The current configuration will be sent back as a receipt, e.g. „004000002“. 

Parameter <ccccx>: 

LOAD0: Factory Settings will be loaded 
LOAD1: Settings from Memory Location “1” will be loaded 
LOAD2: Settings from Memory Location “2” will be loaded 

Example: 0040LOAD0<CR><LF> // Set to Factory Settings  
Response: 004000000<CR><LF>  // WSWD responds with 00000 to confirm proper  
                                                                    execution 

8.11.30. CMD 42 – Free-Running Telegram Output 

  

Access: 

User 

Description: 

The digital output mode of the WSWD can be configured with this command. The pre-
configured telegram formats (see Telegram Formats) may be output either cyclically or in re-
sponse to a query. If parameter 0 is transferred, the independent telegram output is deactivated 
and telegrams are received only after a query initiated by commands F1..F8. If you want to re-
ceive the WD telegram e.g. every 100 ms, parameter 1 must be transferred for the WD telegram 
and CMD 38 must be used for the output rate.  

 

 In half-duplex mode, independent telegram output must be used only when 
certain requirements are fulfilled. The baud rate set must not be set below 
38400 baud and the output rate must not be set below 100 ms. Otherwise, it 
might happen under certain circumstances that the WSDW can no longer be 
addressed since no data can be received any more and commands are not 
executed. 

 

Parameter <000xx>: 

0: Free-running telegram output deactivated (telegram output only after query) 
1: WD telegram 
2: WDT telegram 
3: reserved 
4: NMEA 2.0 telegram 
5: UV Telegram 
6: TEMP Telegram 
7: WNT Telegram 
8: PHT Telegram 
9: TEMP2 Telegram 
10:  PHT2 Telegram 

Range: 0..10  

Default:  4 

<ID> 42 <PARAM5> <CR><LF> 
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Examples: 00420<CR><LF> // Prepare WSWD for query mode 

 00420000<CR><LF> // Acknowledgement from the WSWD, telegrams only  
   after query 

 00F1<CR><LF> // Send query for the WD telegram 

 <STX>00,135.6,025.58,M,00<ETX>C1<CR><LF>  // Response: WD telegram 

8.11.31. CMD 44 - Bayern Hessen Instrument Addresses 

 

Access: 

User 

Description: 

In the Bayern-Hessen command processor, data are queried via instrument addresses. This 
command can be used to set the instrument address for the corresponding data, such as wind 
speed, wind direction and virtual temperature. Instrument addresses and their data are de-
scribed below (see also Bayern-Hessen). 

Parameter <0000x>: 
 

Parameter 
Instrument Addresses 

Wind Speed Wind Direction Virtual Temperature 

0 011 001 022 

1 400 410 420 

2 202 201 211 

3 011 001 021 

4 081 082 083 

5 001 002 003 

 

Range:  0..5 (Default: 0) 

Example:      00441<CR><LF> // Instrument Addresses 400, 410 and 420 are active 

8.11.32. CMD 50 – GPI Function 

 

Access: 

User 

Description: 

By applying a 5 volt voltage to the "General Purpose Input" pin (GPI - pin 3) it is possible to con-
trol some functions remotely. Use this command to change the listed functions of the control pin. 
If the GPI pin is used with the function of the remote heating control, the heating can be 
switched on by applying a 5 volt voltage from an external device. The WSWD software does not 
affect the heating control in this mode. The temperature setpoint of the heating is ignored. The 
user is responsible for maintaining the desired temperature setpoint by means of a suitable con-
trol of the GPI pin. For the protection of the electronics, the WSWD has an automatic shut-off of 
the heating loops when the limit temperature is reached. When the internal ambient temperature 
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reaches 85 °C or the respective heating element temperature reaches 60 °C, the heating loops 
are forced off to prevent damage from the electronics. 

Due to their different heating capacities and different coupling to the housing, the built-in heating 
loops have different heating characteristics. In order to avoid a faster heating of a specific heat-
ing loop, the heating power of individual heaters can be changed by means of CMD 5C. 

The software-controlled heating takes over again, when the GPI pin is not assigned to any func-
tion. The change is immediately effective. 

Parameter <0000x>: 

0: No Function 
1: Manual / Remote Heating Control 
2: Trigger for Measurement (scheduled to early 2018) 

Range:  0..2 (Default: 0) 

Example:      00501<CR><LF> // Remote heating control activated 

 

8.11.33. CMD 54 – Heating Control 

 

Access: 

User 

Description: 

With this command, it is possible to change the behavior of the heating system by selecting the 
source of the actual temperature value for controlling the heater. It is possible to select between 
a heating-control based on the housing temperature or a heating-control based on the housing 
temperature in conjunction with the virtual temperature. For a control based on housing temper-
ature, the respective heater is only switched on when the temperature of the corresponding 
heating element drops below the preset limit (see CMD 56). The heating system then tries to 
maintain the temperature setpoint and compensate for influences from outside. When control-
ling the heating with the aid of the virtual temperature, the advantage is that the external tem-
perature can be determined without any delay and inertia. 

Parameter <0000x>: 

0: Control on housing temperature 
1: Control on housing temperature and virtual temperature 

Range:       0,1 (Default: 0)  

Example:      00541<CR><LF> // Heating control now based on virtual temperature 

 

8.11.34. CMD 56 – Heating Temperature Setpoint 

 

Access: 

User 
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Description: 

This command sets the temperature setpoint of the housing surface of the respective heated 
surface. The software-controlled heater tries to keep all heated surfaces at the set temperature 
setpoint. If, depending on the setting, the virtual temperature or the housing temperature of the 
temperature sensor installed in the sensor base falls below a preset setpoint, the heater is start-
ed and the surface is heated until the setpoint temperature is reached. To protect the surfaces 
against icing, it requires a surface temperature of at least 5 °C. 

Parameter <000xx>: 

Range:          0..40 [°C] (Default: 15)  

Example:         005613<CR><LF>  // Set the temperature setpoint to +13 °C  

8.11.35. CMD 58 – Heating Delay 

 

Zugriff: 

User 

Description: 

In some cases it is necessary to delay the start of the heating control in the software-controlled 
heating mode. This command can be used to delay heating up to 1000 seconds after power up 
of the sensor. This prevents all sensors participating in the bus from switching on their heating 
at the same time and thus overloading the power supply. 

Parameter <0xxxx>: 

Range:      0..1000 [s] (Default: 1) 

Example:          005810<CR><LF>  // Delay heating by 10 seconds  

8.11.36. CMD 5A – Heating Power in AUTO Mode 

 

Access: 

User 

Description: 

In the software-controlled heating mode, it may be advantageous to limit the heating power. If a 
suitable power supply is not available for the full supply of the wind sensors heater, this com-
mand can be used to reduce the heating power or the current consumption to match the maxi-
mum possible output power of the power supply unit. With this command it is also possible to 
deactivate the heating completely. 

The following formula can be used to calculate the heating power for the desired current con-
sumption in percent: 
 

𝑃𝑜𝑤𝑒𝑟 [%] = (
𝐼𝐻𝑒𝑎𝑡𝑒𝑟𝑚𝑎𝑥

∗  24𝑉

𝑃𝑚𝑎𝑥
) ∗ 100 

 
 
Example with 230 watts total power and a desired maximum current consumption of 5 A: 
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52 [%] = (
5𝐴 ∗  24𝑉

230𝑊
) ∗ 100 

 

Parameter <00xxx>: 

Range:  0..100 [%] (Default: 100) 

Example:      005A52<CR><LF> // Total Heating Power reduced to 52% 

8.11.37. CMD 5C – Heating Power in MANUAL Mode  

 

Access:  

User 

Description:  

In the manual heating mode, the entire heating system can be switched on and off simultane-
ously via the GPI pin. Due to the different heating capacities of the individual heating loops, the 
surfaces heat up differently. To adjust the different heating times, it is necessary to adjust the 
heating power of the heaters. This command is used to set the heating power of the individual 
heaters. 

Parameter <0cxxx>: 
  

Parameter 

Heating Loop Power [%] 

B (Bracket/Cover) 0..100 (Default: 100) 

E (Body) 0..100 (Default: 80) 

T (Sensor/Transducer) 0..100 (Default: 90) 

 

Range:   B, E, T, 0..100 [%]  

Example:  005CT80<CR><LF>  // Heating power of sensor heating reduced to 80% 

8.11.38. CMD 60 – Measurement Track Distance North – South 

 

Access:  

Configuration 

Description: 

This command sets the length of the north - south measuring track which is important for the 
measuring process. The track length is set during the manufacturing process device-dependent. 
This may not be changed. 

Parameter <0xxxx>:  

Range:   1200..1500 [0.1mm] (Default: device-dependent) 

Example:  00601296<CR><LF>   // Measurement Track Distance from north to south 
         is 129.6 mm 

<ID> 5C <PARAM5> <CR><LF> 
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8.11.39. CMD 62 – Measurement Track Distance East – West 

 

Access:  

Configuration 

Description: 

This command sets the length of the east - west measuring track which is important for the 
measuring process. The track length is set during the manufacturing process device-dependent. 
This may not be changed. 

Parameter <0xxxx>:  

Range:   1200...1500 [0.1mm] (Default: device-dependent) 

Example:  00621296<CR><LF>    // Measurement Track Distance from east to west  
                         is 129.6 mm 

8.11.40. CMD 80 – Access Management 

 

Access:  

Query 

Description:  

The communication protocol of the WSWD is equipped with an access protection system to 
protect the configuration and prevent unintended parameter changes. Before a parameter can 
be changed, the access level corresponding to the command must be enabled beforehand. This 
command switches the access level (see Access Mode). 

Parameter <xxxxx>: 

0:  Query 

  All commands which do not cause a change of a parameter, e.g. Data query. 

1:  User 

All commands that affect the behavior of the WSWD, e.g. Baud rate or 
Update period. Before not all changes to the configuration 
are made and the interaction with other commands has been tested,  
the configuration should not be saved with the CMD 3E. 

xxxxx:  Configuration 

All commands on this access level have special protection. The 
Parameters must not be changed under any circumstances. A change 
of these parameters can lead to a complete malfunction of the sensor. 
These commands are used by the manufacturer to adjust the parameters on the 
factory side. 

Range:  0, 1, xxxxx (Default: 0) 

Example:   00801<CR><LF>   // Enable access level “User” 

8.11.41. CMD 90 – System Events 
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Access:  

Query 

Description:  

Returns the recorded system events. There are 100 entries available before the oldest entries in 
the ring buffer are overwritten. Only those events which have been activated by the CMD 92 are 
stored. If no parameter is passed, a query returns the number of stored events. If an index is 
supplied, the event stored at this position is returned. Events have their own data telegram (see 
System Events Telegram). 

Parameter <000xx>: 

Range:  0..99 (Default: 0) 

Example:   00900<CR><LF>  // Request event on index 0 (oldest)  

 
8.11.42. CMD 92 – System Events Bit Mask 

 

Access:  

User 

Description:  

This allows the bit mask, which defines which system events to be stored in the event memory, 
to be changed. If the corresponding value is set in the bit mask, the corresponding events are 
written to the event memory (see System Events). 

The following events can be selected over their bit value: 

Bit Mask for Events 

Bit Value Event 

1 System start 

2 When unlocking the access level “User” 

4 When unlocking the access level “Configuration” 

8 Voltage error 

16 Internal temperature limit of 85 °C exceeded 

32 Temperature difference of both measuring tracks > 3K 

64 Temperature difference of both measuring tracks > 5K 

128 Change of Command Processor in WSWD 

256 Change of Command Processor in MODBUS 

512 Change of Command Processor in Thies 

1024 Change of Command Processor in FT 

2048 Change of Command Processor in Bayern Hessen 

4096 Error humidity-/pressure sensor 

8192 Error EEPROM 

16384 Internal software error CANopen stack 

 
If several events are to be logged, the corresponding values must be added. For example, value 
“7” means that the events “System start”, “Access level users and configuration unlocked” have 
to be stored. 

A parameter “0” completely disables the saving of system events. 

<ID> 92 <PARAM5> <CR><LF> 
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Parameter <xxxxx>: 

Range:  0..65535 (Default: 65535) 

Example:   009216382<CR><LF>  // Record everything except “System start” 

 

8.11.43. CMD 94 – Reset System Events 

 

Access:  

User 

Description:  

This command allows the ring buffer to be reset and the existing system events to be deleted. 

Parameter <ccccc>: 

Range:  RESET 

Example:   0094RESET<CR><LF>  // Deleting the ring buffer   

 

8.11.44. CMD A1 – Run Time Counter 

 

Access:  

Query 

Description:  

This query outputs the actual operating hours as a 5-digit number. A maximum of 99999 operat-
ing hours can be counted until the counter overflows. This corresponds to a period of 11.4 
years. The counter cannot be reset and is maintained throughout the lifetime of a WSWD. 

Example:   00A1<CR><LF>  // Reply e.g. 00A112567, means 12567 hours 
           corresponds to: 1 year, 5 months, 8 days and 15h 

 

8.11.45. CMD A2 – Max. Measured Air Pressure 

 

Access:  

Query 

Description:  

The WSWD has an internal memory similar to a flight recorder which can store different maxi-
mum measured values. This command outputs the largest ever measured air pressure. If no air 
pressure sensor is installed, an error telegram is sent. 

Example:  00A2<CR><LF>      // Reply e.g. 00A210246, corresponds to 1024.6 mbar 
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8.11.46. CMD A3 – Max. Measured Humidity 

 

Access:  

Query 

Description:  

The WSWD has an internal memory similar to a flight recorder which can store different maxi-
mum measured values. This command returns the largest relative humidity measured. If no hu-
midity sensor is installed, an error telegram is sent. 

Example:  00A3<CR><LF>     // Reply e.g. 00A304050, corresponds to 40.5% RH 

 

8.11.47. CMD A4 – Max. Measured Internal Temperature 

 

Access:  

Query 

Description: 

The WSWD has an internal memory similar to a flight recorder which can store different maxi-
mum measured values. This command gives the highest internal temperature ever measured. 

Example:   00A4<CR><LF>     // Reply e.g. 00A4+4780 corresponds to +47.8 °C 

 

8.11.48. CMD A5 - Max. Measured Wind Speed 

 

Access: 

Querry 

Description: 

The WSWD has an internal memory similar to a flight recorder which can store different maxi-
mum measured values. This command indicates the highest Wind Speed ever measered. 

Example:   00A5<CR><LF>     // Reply e.g. 00A505362, corresponds to 53.62  m/s 

 

8.11.49.  CMD AF – Reset Maximum Values 

 

Accesss: 

User 

Description: 

This command allows to reset the maximal values recorded. 

<ID> A3 <CR><LF> 
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Parameter <ccccc>: 

Range:   RESET 

Example:            00AFRESET<CR><LF>  // Maximum values to be deleted. 

8.11.50. CMD CF – Reset WSWD 

 

Access: 

User 

Description: 

This command restarts the WSWD anemometer. WSWD then behaves like first time power on. 

Parameter: 

RESET: Performs a soft-reset of the anemometer 

Example: 00CFRESET<CR><LF>  // Re-start WSWD 

8.11.51. CMD F1 – WD Telegram Request 

<ID> F1 <CR><LF> 

Access: 

Query 

Description: 

When this command is used, the WSWD sends the WD telegram as response (see WD  
Telegram). The WSWD must have been configured prior to telegram request mode. If not, an 
error message is sent. 

8.11.52. CMD F2 – WDT Telegram Request 

<ID> F2 <CR><LF> 

Access: 

Query 

Description: 

When this command is used, the WSWD sends the WDT telegram as response (see WDT 
Telegram). The WSWD must have been configured prior to telegram request mode. If not, an 
error message is sent. 

8.11.53. CMD F3 – UV Telegram Request 

<ID> F3 <CR><LF> 

Access: 

Query 

Description: 

<ID> CF <PARAM5> <CR><LF> 
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On this command, the WSWD returns the UV telegram as a response (see UV Telegram). The 
WSWD must have been previously configured for telegram request mode. If not, an error tele-
gram is sent. 

8.11.54. CMD F4 – NMEA Telegram Request 

<ID> F4 <CR><LF> 

Access: 

Query 

Description: 

When this command is used, the WSWD sends the NMEA telegram as response (see NMEA 
Telegram). The WSWD must have been configured prior to telegram request mode. If not, an 
error message is sent. 

8.11.55. CMD F5 – TEMP Telegram Request 

<ID> F5 <CR><LF> 

Access: 

Query 

Description: 

When this command is used, the WSWD sends the TEMP telegram as response (see TEMP 
Telegram). The WSWD must have been configured prior to telegram request mode. If not, an 
error message is sent. 

8.11.56. CMD F6 – WNT Telegram Request  

<ID> F6 <CR><LF> 

Access: 

Query 

Description: 

On this command, the WSWD returns the WNT telegram as a response (see WNT Telegram). 
This telegram serves for compatibility with older devices of the manufacturer MESA Sys-
temtechnik GmbH. The WSWD must first be configured for telegram request mode. If not, an 
error telegram is sent. 

8.11.57. CMD F7 – PHT Telegram Request 

<ID> F7 <CR><LF> 

Access: 

Query 

Description: 

On this command, the WSWD returns the PHT telegram as a response (see PHT Telegram). If 
the corresponding sensors are not installed, the values are set to "0". The WSWD must have 
been previously configured for telegram request mode. If not, an error telegram is sent. 
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8.11.58. CMD F8 – TEMP2 Telegram Request 

<ID> F8 <CR><LF> 

Access: 

Query 

Description: 

On this command, the WSWD returns the TEMP2 telegram as a response (see TEMP2 Tele-
gram). The WSWD must have been previously configured for telegram request mode. If not, an 
error telegram is sent. 

8.11.59. CMD F9 – PHT2 Telegram Request 

<ID> F9 <CR><LF> 

Access: 

Query 

Description: 

The WSWD sends the PHT2 telegram back to this command as a response (see PHT2 Tele-
gram). The WSWD must have been previously configured for telegram request mode. If not, an 
error telegram is sent. 
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8.12. Telegram Request 

The telegram request of the measured values of the wind sensor is carried out via the com-
mands F1 – F9. The command is not protected and does not require any access level. After the 
correct command has been received, the response telegram is immediately sent by the WSWD. 
The telegram request commands are to be treated as standard commands. This means that 
protocol settings such as response delay are also applied to these commands. 

The telegram request mode must be dialed explicitly via the CMD 42 before telegrams can be 
requested. If this is not the case, the WSWD will answer an error telegram to a request. 

8.13. Free Running Telegram Output 

The free-running telegram output is set by the CMD 42. Once a valid telegram type has been 
set, the WSWD sends out the selected data telegram in the set time interval free of any charge 
and independently. The time interval which determines the intervals at which data telegrams are 
sent can be set via the CMD38. By default, the data telegram is sent every second. 

8.14. Return Values 

Unless the character echo has been deactivated with CMD 18, the WSWD always sends an 
acknowledgment or a data telegram as response to a valid command.  

To commands that initiate only a query, as e.g. CMD F1 does, the WSWD responds by sending 
a data telegram. 

As response to normal commands, as e.g. CMD 30, the WSWD sends the ID followed by the 
command ID (in this case 30) and the 5 digit parameter string with its parameter value. If pa-
rameters have been changed, the WSWD returns the executed command as  
acknowledgment. If the command is rejected, e.g. because a parameter exceeds the admissible 
thresholds, the WSWD returns the last value accepted or set as acknowledgment. The error 
telegram and the error codes contained in it, are described below. 

8.14.1. Error Telegram 

<ID> FF <CODE5> <CR><LF> 

Description: 

It is sent as response to a wrong command. The error code is the last byte position in the re-
sponse and is represented in HEX format. 

Error code Description 

1 unknown command ID 

2 Violation of parameter values  

3 Violation of parameter values of other commands 

4 Incorrect access level, No authorization 

Example: 00FF00002<CR><LF> // Error code parameter limitation exceeded 
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8.15. Check Sum 

The check sum is a safety feature in the data telegram. It is used to recognize any loss of data 
or inconsistencies after receipt of the data. It is made up of all data contents and sent with the 
data telegram. The receiver also generates a check sum from the information received and 
compares it with the check sum received. If both check sums are identical, the data must have 
been received correctly. 

The check sum is formed by the byte-wise EXOR links of all data contained in the telegram. 
Control characters as <STX>, <ETX>, $ or * are not considered for the creation of the check 
sum. The telegram description of the individual telegrams shows which characters are included 
in the check sum. 

8.16. Status Information 

The WSWD outputs internal error states in a status byte. This information indicates the status of 
the WSWD SONIC Anemometer. The status byte is structured bit-wise. Each bit in this status 
value is assigned to an error. 

8.16.1. Status Byte in Data Telegrams 

The individual bits in the status byte of the data telegram have the following meaning: 

Bit-No. Description Comment 

0 Heating 
1 Heating on 

0 Heating off 

1 Voltage error 
1 Internal voltage beyond the admissible limits 

0 Voltage OK 

2 Temperature Error 
1 Internal temperature exceeds the 85 °C limit. 

0 Internal temperature within an admissible range  

3 
Temperature difference X- 

and Y-measuring track 

1 Temperature difference is more than 5 K 

0 Temperature difference OK 

4 
Averaging buffer less than 

50 % filled 

1 
The averaging value has been created from an averaging 

buffer less than 50 % filled 

0 Averaging buffer more than 50 % filled 

5 General error 
1 

Measuring track more than 10 seconds blocked or 

measurement value could not be generated 

0 No error 

6 Static error 
1 

Measuring track more than 1 minutes blocked or 

measurement value could not be generated 

0 No error 

7 
Validity of Measured  

Value 

1 
Measurement value not valid, due to not having sufficient 

raw data 

0 Measurement value valid 
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8.17. Telegram Formats 

Here is a list of the used symbols in the telegrams. 

Symbol Valid Characters HEX Values Description 

x 0 - 9  30 – 39 Numeric characters 

h {A - F} {0 - 9}  41 - 46, 30 - 39 Alpha-Numeric Characters for CRC Check 

u K, M, N, S, F 4B, 4D, 4E, 53, 46 Unit of Wind Speed 

, , 2C Divider 

. . 2E Dot for floating point representation 

$ $ 24 Start of a NMEA Telegram 

* * 2A Checksum Divider 

STX  02 Start Message 

ETX  03 Ende Message 

CR  0D Carriage Return 

LF  0A Line Feed 

8.17.1. WD Telegram 

Data telegram for wind speed, wind direction and virtual acoustic temperature. Accessible by 
CMD F1. 
 
Telegram structure: 

<STX> <ID> , <WD> , <WS> , <U> , <S> <ETX> <CRC> <CR><LF> 

STX xx , xxx.x , xxx.xx , u , xx ETX hh CR LF 

Telegram structure (Error case): 

<STX> <ID> , <WD> , <WS> , <U> , <S> <ETX> <CRC> <CR><LF> 

STX xx , FFF.F , FFF.FF , u , xx ETX hh CR LF 

 

No. Code Description Comment 

1 STX  Start of Text HEX: 02 

2 nn ID Device identification (ID) of WSWD 

4 , Comma HEX: 2C 

5 nnn.n Wind Direction 
 

10 , Comma HEX: 2C 

11 nnn.nn Wind Speed 
 

17 , Comma HEX: 2C 

18 n Wind Speed Unit K=kmh | M=m/s | N=Knots | S=mph | F=fpm 

19 , Comma HEX: 2C 

20 nn Status Status in ASCII-HEX 

22 ETX End of Text HEX: 03 

23 nn Checksum (No. 2..21) CRC in ASCII-HEX 

25 CR Carriage Return HEX: 0D 



WSWD SONIC Anemometer Doc.-No.: 1813 Rev. 1.3 Page 60 

 

MESA Systemtechnik GmbH • Turmstraße 8 • D-78467 Konstanz • Germany 
Tel. +49(0)7531 9371-0 • Fax +49(0)7531 9371-71 • www.mesa-systemtechnik.de • info@mesa-systemtechnik.de 

T
ra

n
s
fe

r 
o

r 
d

u
p

lic
a

ti
o

n
 o

f 
th

is
 d

o
c
u

m
e

n
t,

 t
h

e
 u

ti
lis

a
ti
o

n
 o

r 
c
o

m
m

u
n
ic

a
ti
o

n
 o

f 
th

e
 c

o
n

te
n
t 

is
 n

o
t 

p
e

rm
it
te

d
, 

w
it
h

o
u

t 
th

e
 e

x
p

li
c
it
 a

p
p

ro
v
a

l.
 

A
n

y
 v

io
la

ti
o

n
s
 a

re
 l
ia

b
le

 t
o

 c
o

m
p

e
n

s
a

ti
o

n
. 

A
ll
 r

ig
h

ts
 r

e
s
e

rv
e

d
 i
n

 c
a
s
e

 o
f 
is

s
u

e
 o

f 
p

a
te

n
ts

 a
n

d
 u

ti
lit

y
 p

a
te

n
t 

re
g

is
tr

a
ti
o

n
s
. 

26 LF Line Feed HEX: 0A 

Example: <STX>00,135.6,025.58,M,00<ETX>C1<CR><LF> 

8.17.2. WDT Telegram 

Data telegram for wind speed, wind direction and virtual acoustic temperature. Access by CMD 
F2. 
 

Telegram structure: 

<STX> <ID> , <WD> , <WS> , <VT> , <U> , <S> <ETX> <CRC> <CR><LF> 

STX xx , xxx.x , xxx.xx , ±xx.x , u , xx ETX hh CR LF 

Telegram structure (Error case): 

<STX> <ID> , <WD> , <WS> , <VT> , <U> , <S> <ETX> <CRC> <CR><LF> 

STX xx , FFF.F , FFF.FF , ±FF.F , u , xx ETX hh CR LF 

 

No. Code Description Comment 

1 STX  Start of Text HEX: 02 

2 nn ID Device identification (ID) des WSWD 

4 , Comma HEX: 2C 

5 nnn.n Wind Direction 
 

10 , Comma HEX: 2C 

11 nnn.nn Wind Speed 
 

17 , Comma HEX: 2C 

18 ±nn.n Virtual Acoustic Temperature  

23 , Comma HEX: 2C 

24 n Wind Speed Unit K=kmh | M=m/s | N=Knots | S=mph | F=fpm 

25 , Comma HEX: 2C 

26 nn Status Status in ASCII-HEX 

28 ETX End of Text HEX: 03 

29 nn Checksum (no. 2..27) CRC in ASCII-HEX 

31 CR Carriage Return HEX: 0D 

32 LF Line Feed HEX: 0A 

Example: <STX>00,135.6,025.58,+23.5,M,00<ETX>E3<CR><LF> 

8.17.3. UV Telegram 

Data telegram for speed vectors in NORD - SOUTH (X component) and EAST - WEST (Y com-
ponent). Access by CMD F3. 

Telegram structure: 

<STX> <ID> , <VX> , <VY> , <U> , <S> <ETX> <CRC> <CR><LF> 

STX xx , ±xxx.xx , ±xxx.xx , u , xx ETX hh CR LF 
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Telegram structure (Error case): 

<STX> <ID> , <VX> , <VY> , <U> , <S> <ETX> <CRC> <CR><LF> 

STX xx , ±FFF.FF , ±FFF.FF , u , xx ETX hh CR LF 

 

Nr. Code Beschreibung Kommentar 

1 STX  Start of Text HEX: 02 

2 nn ID Device identification (ID) des WSWD 

4 , Comma HEX: 2C 

5 ±nnn.nn Wind Speed Vx Wind speed vector NORTH - SOTH 

12 , Comma HEX: 2C 

13 ±nnn.nn Wind Speed Vy Wind speed vector EAST - WEST 

20 , Comma HEX: 2C 

21 n Wind Speed Unit K=kmh | M=m/s | N=Knots | S=mph | F=fpm 

22 , Comma HEX: 2C 

23 nn Status Status in ASCII-HEX 

25 ETX End of Text HEX: 03 

26 nn Checksum (no. 2..24) CRC in ASCII-HEX 

28 CR Carriage Return HEX: 0D 

29 LF Line Feed HEX: 0A 

Example: <STX>00,+002.64,-001.58,M,00<ETX>C1<CR><LF> 

8.17.4. NMEA Telegram 

Data telegram refer to NMEA 2.0 standard. Access by CMD F4. 

Telegram structure: 

$ <MSGTYPE> , <WD> , R , <WS> , <U> , <V> * <CRC> <CR><LF> 

$ xxxxx , xxx.x , R , xxx.xx , u , x * hh CR LF 

Telegram structure (Error case): 

$ <MSGTYPE> , <WD> , R , <WS> , <U> , <V> * <CRC> <CR><LF> 

$ xxxxx , FFF.F , R , FFF.FF , u , x * hh CR LF 

 

No. Code Description Comment 

1 $  Dollar HEX: 24 

2 I I HEX: 49 

3 I I HEX: 49 

4 M M HEX: 4D 

5 W W HEX: 57 

6 V V HEX: 56 

7 , Comma HEX: 2C 

8 nnn.n Wind Direction 
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13 , Comma HEX: 2C 

14 R R stands for relative HEX: 52 

15 , Comma HEX: 2C 

16 nnn.nn Wind Speed 
 

22 , Comma HEX: 2C 

23 n Wind Speed Unit K=kmh | M=m/s | N=Knots | S=mph | F=fpm 

24 , Comma HEX: 2C 

25 n Status A = valid (HEX: 41), V = invalid (HEX: 56) 

26 * Star (checksum identification) HEX: 2A 

27 nn Checksum (no. 2..25) CRC in ASCII-HEX 

29 CR Carriage Return HEX: 0D 

30 LF Line Feed HEX: 0A 

Example: $IIMWV,135.6,R,025.58,M,A*08<CR><LF> 

8.17.5. TEMP Telegram 

Data telegram for all temperatures inside the WSWD housing. There are temperatures as inter-
nal PCB temperature, environmental temperature, the base temperature and the status. This 
message serves to monitor the status and state of WSWD and the temperatures. It should be 
cyclically requested all 1..10 once to check the status of WSWD and take appropriate action. 
Accessible via the CMD F5 command. 

Telegram structure: 

<STX> <ID> , <IT> , <ET> , <BT> , <S> <ETX> <CRC> <CR><LF> 

STX xx , ±xxxx , ±xxxx , ±xxxx , xx ETX hh CR LF 

 

No Code Description Comments 

1 STX  Start of Text HEX: 02 

2 nn ID Device (ID) of WSWD 

4 , Comma HEX: 2C 

5 ±nnnn Internal PCB Temperature Temperature in 0.01 °C steps 

10 , Comma HEX: 2C 

11 ±nnnn Environmental Temperature Temperature in 0.01 °C steps 

16 , Comma HEX: 2C 

17 ±nnnn Base Temperature Temperature in 0.01 °C steps 

22 , Comma HEX: 2C 

23 nn Status Status in ASCII-HEX 

25 ETX End of Text HEX: 03 

26 nn Checksum (No. 2..24) CRC in ASCII-HEX 

28 CR Carriage Return HEX: 0D 

29 LF Line Feed HEX: 0A 

Example: <STX>00,+3223,+1556,+1672,00<ETX>56<CR><LF> 
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8.17.6. WNT Telegram 

Data telegram for wind speed and wind direction. Included for compatibility with older devices. 
Access by CMD F6. 

Telegram structure: 

<START> <S1> . <S2> , <WS> , <WD> <CR><LF> 

#Z x . x , Vxx.x , Dxxx CR LF 

 

No Code Description Comments 

1 #  Start of Text HEX: 23 

2 Z Status Identifier HEX: 5A 

3 n Status 1 If measuring track block „6“ otherwise „4“ 

4 . Point HEX: 2E 

5 n Status 2 If heating on „5“ otherwise „1“ 

6 , Comma HEX: 2C 

7 V Wind Speed Identifier HEX: 56 

8 nn.n Wind Speed 
 

12 , Comma HEX: 2C 

13 D Wind Direction Identifier HEX: 44 

14 nnn Wind Direction 
 

17 CR Carriage Return HEX: 0D 

18 LF Line Feed HEX: 0A 

Example: #Z4.1,V02.5,D135<CR><LF> 

8.17.7. PHT Telegram 

Data telegram for air parameters. If corresponding sensors are not installed, this telegram ca 
not be requested. Access by CMD F7. 

Telegram structure: 

<STX> <ID> , <ET> , <P> , <RH> , <S> <ETX> <CRC> <CR><LF> 

STX xx , ±xxxx , xxxxxx , xxxxx , xx ETX hh CR LF 

 

No Code Description Comments 

1 STX  Start of Text HEX: 02 

2 nn ID Device (ID) of WSWD 

4 , Comma HEX: 2C 

5 ±nnnn Environmental Temperatur Temperature in 0.01 °C Steps 

10 , Comma HEX: 2C 

11 nnnnnn Air Pressure Air Pressure in 0.01 mbar Steps 

17 , Comma HEX: 2C 

18 nnnnn Relative Humidity Relative Air Humidity in 0.01 % Steps 

23 , Comma HEX: 2C 
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24 nn Status Status in ASCII-HEX 

26 ETX End of Text HEX: 03 

27 nn Checksum (No. 2..25) CRC in ASCII-HEX 

29 CR Carriage Return HEX: 0D 

30 LF Line Feed HEX: 0A 

Example:  <STX>00,+1556,101245,04614,00<ETX>A1<CR><LF> 

8.17.8. TEMP2 Telegram 

Advanced data telegram for all surface temperatures of the WSWD housing. The temperature 
measurement values of this telegram can be used for manual control of the heating. Tempera-
tures such as sensor temperature, bracket / cover temperature as well as the body temperature 
and the status are outputted. If a specific heating loop and the temperature sensors required for 
the control of the loop are not installed, the respective measured values are set to "FFFF". Ac-
cess by CMD F8. 

Telegram structure: 

<STX> <ID> , <TT> , <CT> , <BT> , <S> <ETX> <CRC> <CR><LF> 

STX xx , ±xxxx , ±xxxx , ±xxxx , xx ETX hh CR LF 

 

No Code Description Comments 

1 STX  Start of Text HEX: 02 

2 nn ID Device (ID) of WSWD 

4 , Comma HEX: 2C 

5 ±nnnn Sensor Temperatur Temperature in 0.01 °C Steps 

10 , Comma HEX: 2C 

11 ±nnnn Bracket / Cover Temperatur Temperature in 0.01 °C Steps 

16 , Comma HEX: 2C 

17 ±nnnn Body Temperatur Temperature in 0.01 °C Steps 

22 , Comma HEX: 2C 

23 nn Status Status in ASCII-HEX 

25 ETX End of Text HEX: 03 

26 nn Checksum (No. 2..24) CRC in ASCII-HEX 

28 CR Carriage Return HEX: 0D 

29 LF Line Feed HEX: 0A 

Example:  <STX>00,+2587,+2554,+FFFF,00<ETX>2D<CR><LF> 

8.17.9. PHT2 Telegram 

Extended data telegram for additional air parameters calculated from the sensor measurements 
of the environmental sensor. If corresponding sensors are not installed, this telegram can not be 
requested. Access by CMD F9. 
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Telegram structure: 

<STX> <ID> , <AD> , <DP> , <AH> , <S> <ETX> <CRC> <CR><LF> 

STX xx , xxxxx , ±xxxx , xxxxx , xx ETX hh CR LF 

 

No Code Description Comments 

1 STX  Start of Text HEX: 02 

2 nn ID Device (ID) of WSWD 

4 , Comma HEX: 2C 

5 nnnnn Air Density Air Density in 0.0001 kg/m
3
 Steps 

10 , Comma HEX: 2C 

11 ±nnnn Dew Point Temperature Dew Point Temperature in 0.01 °C Steps 

16 , Comma HEX: 2C 

17 nnnnn Absolute Air Humidity Absolute Air Humidity in 0.01 g/m
3
 Steps 

22 , Comma HEX: 2C 

23 nn Status Status in ASCII-HEX 

25 ETX End of Text HEX: 03 

26 nn Checksum (No. 2..24) CRC in ASCII-HEX 

28 CR Carriage Return HEX: 0D 

29 LF Line Feed HEX: 0A 

Example:  <STX>00,12034,+0612,00662,00<ETX>87<CR><LF> 

8.17.10. System Events Telegram 

This telegram is sent when a system event is requested. 

Telegram structure: 

<ID> <CMD> <OH> <OM> , <EVENT> <CR><LF> 

xx hh xxxxx x , xx CR LF 

 

No Code Description Comments 

1 nn ID Device (ID) of WSWD 

3 nn Command Command for querying the system event 

5 nnnnn Operating Hours in full hours 

10 n Operating Minutes in 10 min. steps 

11 , Comma HEX: 2C 

12 nn System Event see System Events 

14 CR Carriage Return HEX: 0D 

15 LF Line Feed HEX: 0A 

Example:  0090003674,01<CR><LF> // System event „Power up“ at 367 h and 40 min. 
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 Modbus Communication 9.

The WSWD SONIC Anemometer has the ability to communicate in MODBUS RTU protocol. 
Thus it is able to provide its measurement values as a slave in a MODBUS network and to 
share with a MODBUS RTU master. 

9.1. Protocol description 

The Modbus RTU RS485 specification uses RS485 interface and transfers data according to a 
MASTER-SLAVE principle. All existing devices can be connected on the same RS485 bus and 
is configured as SLAVE. A system operating as a master device, interrogates cyclically each 
slave participant linked to the bus, waiting for a response and then takes appropriate action. In 
order to prevent collisions on the bus, none of the slave must send unasked. The master de-
cides when and which slave may speak (be active). The Modbus protocol does not allow slave 
to slave communication. 

9.1.1. Frame style 

The telegram in the Modbus RTU has neither start nor stop sign. The first field, the slave ad-
dress, indicates which device is to be addressed or which device response. The second field, 
the function, determines the purpose of the request. The subsequent field contains the data or 
the information to be transmitted. Depending on the function, this field will be subdivided into 
corresponding 2 byte register with function parameters for the requested function. The Modbus 
RTU telegram is basically finished with a CRC-Check (CRC16, 2 bytes). The checksum itself is 
calculated over all bytes of telegram except CRC-Check and it serves to determine errors. The 
polynomial used is A001H and the initialization value is FFFFH. 

 

Slave Address Function Function parameter / Data CRC-Check 

1 Byte 1 Byte n Bytes 2 Bytes 

 

The transmitted messages in MODBUS RTU mode, must be separated by a pause interval 
which corresponds to at least 3,5 times of the number of the character lengths. The spacing of 
the individual characters in a telegram may not be more than 1.5 characters. Correct transfer 
looks as follows: 

 

Pause Telegram 1  Pause Telegram 2  Pause Telegramm 3 … 

9.1.2. Communication Parameters 

Description Parameter 

Operating Mode MODBUS RTU (8 Bit coding) 

Data Format 
(11 Bit) 

8E1 (Default), 8O1, 8N2 adjustable 

Baudrate 1200, 2400, 4800, 9600, 19200 (Default), 38400, 57600, 115200 adjustable 

Bus Half duplex 

Error detection CRC16 (Polynomial: A001H, Start: FFFFH) 

Bit sequence LSB First 

Telegram end Idle-Interval of >3,5 character (>1.82 ms at 19200 Baud) 
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9.1.3. Data types 

Extended data types, such as 32-bit float or 32-bit integers are not fully described in the stand-
ard MODBUS RTU specification and here therefore, not implemented. All measurement data 
and other register contents are adapted to the standard data types such as, byte (8 bit) and reg-
ister (16 bit). 

9.1.4. Addressing 

For a unique identification, each slave has a so-called slave address. The slave address is 
unique for each device and cannot exist twice in the MODBUS network. The address range of 
1..247 is fully availbale for addressing. The address 0 may not be assigned. This is used by the 
master for the simultaneous addressing of all devices in the network. The WSWD reacts at a 
broadcasting request, however does not sent a response. Initially, each WSWD has the slave 
address 1. 

9.1.5. Register 

In MODBUS RTU mode, data types are arranged by their reference. The telegram function 3H 
uses for example, the register addresses from 40001. The reference 4xxxx is implied, that 
means by the used telegram function, Read Holding Register is already predetermined. In the 
telegram therefore, 4 is omitted and only the actual address of the register stated. 

The numbering of the registers in MODBUS protocol starts at 1, but the addressing at 0. When 
reading the register 40001, in the telegram is e.g. the function 3H and the address 0 assigned. 
This should always be followed when addressing registers. 

9.1.6. Error handling 

The MODBUS RTU protocol does not send an acknowledgment to the master if a transmission 
error occurs. This is the case when e.g. the calculated CRC16 check sum does not match to the 
received one. A not received acknowledgment leads to a timeout at the master. The same hap-
pens when a device is addressed, which is turned off or which does not exist. 

 

Receives the WSWD a telegram with correct CRC16 checksum, however notes another error, 
the WSWD sends an error message back to the master. The answer with an error message has 
the following structure: 

 

Slave Address Function Function parameter / Data CRC-Check 

1H Code + 80H Error code CRC16 

 

The requested function code is incremented in an error message frame by 80H and sent back 
with an additional error code. The following error codes can occur: 

 

Error code Description 

1H Requested function is not supported 

2H Invalid or write protected register address used 

3H Violation of limits of data, e.g. wrong number of register 

6H Device is actually busy, request to be repeated later 
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9.2. Modbus Functions 

The WSWD MODBUS RTU protocol uses a subset of the standard functions available in the 
general MODBUS RTU protocol to grant access to process-relevant data. User-defined func-
tions are not implemented. All relevant data are stored in registers and can be read and written 
with register accesses. 

Following functions for register accesses are available: 
 

Code Function Register Description 

3 READ HOLDING REGISTER 4xxxx Read configuration settings 

4 READ INPUT REGISTER 3xxxx Read device Id and measurement value 

6 PRESET SINGLE REGISTER 4xxxx Write configuration settings 

8 DIAGNOSTIC  Test connection to device (subfunction 0) 

16 (10H) PRESET MULTIPLE REGISTERS 4xxxx Write several configuration settings 

17 (11H) REPORT SLAVE ID  Read software version and serial number  

 

9.2.1. Function 3/4 – Read Input/Holding Register 

Access: 

Read 

Description: 

With the function 4 (3xxxx reference) the content (see 8.3.1) of the Input Registers (read-only) 
are read. For the contents (see 8.3.2) of Holding Registers (read / write) function 3 (4xxxx refer-
ence) is used. The telegram format does not differ between function 3 and function 4. The dif-
ference is that with function 3 changing configuration registers and function 4 fixed, read-only 
data or device id, can be read. 

For each request an existing start address and a correct number to be read register must be 
specified in the data field. On a non-existent register start address WSWD responds with error 
code 2H. At an incorrect number of to be read register the WSWD responds with the error code 
3H. 

Query (Master  WSWD): 

Slave 

Address 
Function 

Data 
CRC-Check 

Start address Number Register 

1H..F7H 3H / 4H High Low High Low CRC16 

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes 

Example (Hex):   01 04 00 33 00 01 CRC16 // Wind speed to be read at Register address 51 

Response (WSWD  Master): 

Slave 

Address 
Function 

Data 
CRC-Check 

Number Data Bytes Register Content 

1H..F7H 3H/4H N n/2 Register CRC16 

1 Byte 1 Byte 1 Byte n Bytes 2 Bytes 

Example (Hex):   01 04 02 00 FE CRC16  // Wind speed at 2,54 m/s 
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9.2.2. Function 6 – Write Holding Register 

Access: 

Write 

Description: 

With the function 6, a single 16-bit value can be allocated to a Holding Register (4xxxx refer-
ence). Values to be set are checked for plausibility. Invalid values are not accepted and rejected 
with an error message. 

The requested register address must exist and must have write permission. A non-existing reg-
ister address is acknowledged with an error code 2H. 

Query (Master  WSWD): 

Slave 

Address 
Function 

Data 
CRC-Check 

Register Address Register Data 

1H..F7H 6H High Low High Low CRC16 

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes 

Example (Hex):   01 06 00 00 00 03 CRC16 // Baud rate in register address 0 to be set to 9600 baud 

Response (WSWD  Master): 

Slave 

Address 
Function 

Data 
CRC-Check 

Register Address Register Data 

1H..F7H 6H High Low High Low CRC16 

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes 

Example (Hex):   01 06 00 00 00 03 CRC16 // Response telegram is an echo to query telegram 

9.2.3. Function 8 – Loopback Message 

Description: 

This diagnosis function (Sub-Function 00) allows a connection test to the WSWD. The sent tel-
egram is 1:1 sent back to the master. 

Query (Master  WSWD): 

Slave 

Address 
Function 

Data 
CRC-Check 

Sub-Function Information 

1H..F7H 8H 0H 0H High Low CRC16 

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes 

Example (Hex):   01 08 00 00 12 34 CRC16 

Response (WSWD  Master): 

Slave 

Address 
Function 

Data 
CRC-Check 

Sub-Funktion Information 

1H..F7H 8H 0H 0H 0H 0H CRC16 

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes 

Example (Hex):   01 08 00 00 12 34 CRC16 
  



WSWD SONIC Anemometer Doc.-No.: 1813 Rev. 1.3 Page 70 

 

MESA Systemtechnik GmbH • Turmstraße 8 • D-78467 Konstanz • Germany 
Tel. +49(0)7531 9371-0 • Fax +49(0)7531 9371-71 • www.mesa-systemtechnik.de • info@mesa-systemtechnik.de 

T
ra

n
s
fe

r 
o

r 
d

u
p

lic
a

ti
o

n
 o

f 
th

is
 d

o
c
u

m
e

n
t,

 t
h

e
 u

ti
lis

a
ti
o

n
 o

r 
c
o

m
m

u
n
ic

a
ti
o

n
 o

f 
th

e
 c

o
n

te
n
t 

is
 n

o
t 

p
e

rm
it
te

d
, 

w
it
h

o
u

t 
th

e
 e

x
p

li
c
it
 a

p
p

ro
v
a

l.
 

A
n

y
 v

io
la

ti
o

n
s
 a

re
 l
ia

b
le

 t
o

 c
o

m
p

e
n

s
a

ti
o

n
. 

A
ll
 r

ig
h

ts
 r

e
s
e

rv
e

d
 i
n

 c
a
s
e

 o
f 
is

s
u

e
 o

f 
p

a
te

n
ts

 a
n

d
 u

ti
lit

y
 p

a
te

n
t 

re
g

is
tr

a
ti
o

n
s
. 

9.2.4. Function 16 – Write Multiple Registers 

Query: 

Write 

Description: 

With function 16 (10H), multiple 16 bit registers (4xxxx reference) can be set in a query. Values 
to be set are checked for plausibility. Invalid values are not accepted and rejected with an error 
message. 
The requested register address must exist and have write permission. A non-existent register 
address is acknowledged with an error code 2H. 

Query (Master  WSWD): 

Slave 

Address 
Function 

Data 

CRC-Check 
Start Address 

Number of 
Register 

Number of 
Bytes 

Information 

1H..F7H 10H High Low High Low n n/2 Register CRC16 

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte n Bytes 2 Bytes 

Example (Hex):   01 10 00 00 00 02 04 00 03 00 01 CRC16 // Baud rate in register address 0 to be set to 9600 baud  
               and character format in register address 1 to be set to 8E1.  

Response (WSWD  Master): 

Slave 

Address 
Function 

Data 
CRC-Check 

Start Address Number Register 

1H..F7H 10H High Low High Low CRC16 

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 2 Bytes 

Example (Hex):   01 10 00 00 00 02 CRC16 // Response telegram 

9.2.5. Funktion 17 – Report Slave ID 

Access: 

Read 

Description: 

The function 17 (11H) is used to read out device information, such as, slave ID, firmware version 
and serial number of each WSWD. 

Query (Master  WSWD): 

Slave Address Function CRC-Check 

1H..F7H 11H CRC16 

1 Byte 1 Byte 2 Bytes 

Example (Hex):   01 11 CRC16 

Response (WSWD  Master): 

Slave 

Address 
Function 

Data 

CRC-Check Number of 
Bytes 

Information 

1H..F7H 11H n Slave ID Run Status Device Info CRC16 

1 Byte 1 Byte 1 Byte 1 Byte 1 Byte 29 Bytes 2 Bytes 
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Slave ID 
 

The Slave ID describes the type of WSWD SONIC Anemometer. 
 

Slave ID Descrption 

00H WSWD SONIC Anemometer Basic version (type: 010xx000) 

01H WSWD SONIC Anemometer with bracket and cover heating (type: 010xx001) 

02H WSWD SONIC Anemometer with bracket heating (type: 010xx002) 

03H WSWD SONIC Anemometer with fully equipped heating (type: 010xx003) 

10H WSWD1 SONIC Anemometer with analog out (type: 01001010) 

11H WSWD1 SONIC Anemometer with bracket and cover heating (type: 010xx011) 

12H WSWD1 SONIC Anemometer with bracket heating (type: 010xx012) 

13H WSWD1 SONIC Anemometer with fully equipped heating (type: 010xx013) 

20H WSWD2 SONIC Anemometer with CANopen interface (type: 010xx020) 

21H WSWD2 SONIC Anemometer with bracket and cover heating (type: 010xx021) 

22H WSWD2 SONIC Anemometer with bracket heating (type: 010xx022) 

23H WSWD2 SONIC Anemometer with fully equipped heating (type: 010xx023) 

 
Run Indicator Status 
 
Indicates the operating status of WSWD. 00H stands for turned OFF and FFH stands for turned 
ON and ready for operation (ON). 
 
Device information 
 

Byte Nr. length Description 

1 10 <WSWD SONIC> 

11 1 <,> (2CH) 

12 1 <SP> (20H) 

13 7 <SV:x.yy> (x.yy = Software version e.g. 3.05) 

20 1 <,> (2CH) 

21 1 <SP> (20H) 

22 8 <SN:sssss> (sssss = Serial number e.g. 20224) 

 

9.3. Register Map 

This section describes the register contents which are accessible with the functions 3, 4, 6 and 
16. The exact contents and parameters of each register are described in the subparagraphs. 
The data included are organized so that the user has access to frequently used information with 
a few requests. 

 

 To convert the register address into the register number, the hex address is 
to be converted first to the decimal system and then added by 40001. Regis-
ter addresses start at 0 and register numbers at 1. The register 1 - 10 are to 
be addressed 0 – 9. 
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9.3.1. Input Register 

Input Registers contain all the information which cannot be changed directly by the user. These 
are, for example, information on the device itself or measurement data of the process. All data 
are adapted to the 16-bit registers. That means that some data must be scaled first in their orig-
inal unit in order to evaluate them properly. Input registers have the reference 3xxxx. 
 
Following Input Registers are available: 
 

Device Information (ASCII coded) 

Reg. 

Address 

Register  

No. 
Type Name Remark Length 

0..11 30001..30012 ro Manufacturer „MESA SYSTEMTECHNIK GMBH“ 24 Byte 

12..22 30013..30023 ro Modell „WSWD SONIC ANEMOMETER“ 22 Byte 

23..26 30024..30027 ro Typ (xxxxxxxx) „01001000“ 8 Byte 

27..28 30028..30029 ro Hardware Version (x.y_) „1.4“ 4 Byte 

29..30 30030..30031 ro Software Version (x.yy) „3.05“ 4 Byte 

31..33 30032..30034 ro Serial number (xxxxx_) „20224“ 6 Byte 

34 30035 ro Production week (xx) „23“ 2 Byte 

35..36 30036..30037 ro Production year (xxxx) „2017“ 4 Byte 

37..39 30038..30040 ro Operating Hours (xxxxxx) „012563“ 6 Byte 

40..49 30041..30050 ro Reserved always 0 20 Byte 

 

Process Data 

Reg. 

Address 

Register  

No. 
Type Name Range Scaling 

50 30051 ro Wind direction 
0..3600  

(3600 equates 360.0 °) 
Factor 10 

51 30052 ro Wind speed 
0..10000  

(10000 equates 100.00 m/s) 
Factor 100 

52 30053 ro Wind speed Vx (north-south) 
-10000..10000  

(10000 equates 100.00 m/s) 
Factor 100 

53 30054 ro Wind Speed Vx (east-west) 
-10000..10000  

(10000 equates 100.00 m/s) 
Factor 100 

54 30055 ro Virtual acoustic temperature 
-6000..8000  

(4000 equates 40.00 °C) 
Factor 100 

55 30056 ro Air Pressure 
3000..11000  

(11000 equates 1100.0 mbar) 
Factor 10 

56 30057 ro Relative Air Humidity 
0..10000  

(10000 equates 100.00 % rH) 
Factor 100 

57 30058 ro Absolute Air Humidity 
0..20000  

(20000 equates 200.00 g/m
3
) 

Factor 10 

58 30059 ro Air Density 
0..20000  

(20000 equates 2.0000 kg/m
3
) 

Factor 
10000 

59 30060 ro Dew Point Temperatur 
-6000..8000  

(4000 equates 40.00 °C) 
Factor 100 

60 30061 ro Ambient-/Air Temperature 

-6000..9999 

(4000 equates e.g. 40.00 °C,  

99.99 °C in error case 

Factor 100 

61 30062 ro Status 

Statusbyte and assignment see 

Status Byte in Data Telegrams 
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62 30063 ro Internal Temperature 

-6000..9999  

(4000 equates  e.g. 40.00 °C,  

99.99 °C in error case) 

Factor 100 

63 30064 ro 
Sensor / Transducer  

Temperature 

-6000..9999 

(4000 equates  e.g 40.00 °C,  

99.99 °C in error case) 

Factor 100 

64 30065 ro Bracket / Cover Temperature 

-6000..9999 

(4000 equates  e.g 40.00 °C,  

99.99 °C in error case) 

Factor 100 

65 30066 ro Body Temperature 

-6000..9999 

(4000 equates  e.g 40.00 °C,  

99.99 °C in error case) 

Factor 100 

66 30067 ro Base Temperature 

-6000..9999 

(4000 equates  e.g 40.00 °C,  

99.99 °C in error case) 

Factor 100 

67..79 30068..30080 ro Reserved   

 

9.3.2. Holding Register 

Holding Registers are registers with write permission at the reference 4xxxx. These can be both, 
read and written. The Holding Registers from address 0 contains the configuration settings of 
the device. Up to a few restrictions these can be freely adjusted by users. In Registers, such as 
e.g. Register Address 15, always 0 value is sent back. These Registers do not reflect a configu-
ration setting. They are used to perform a determined function at write access. Write-only (wo) 
Register may only be set on a single access. For multiple Register accesses (function 16) to 
several wo registers simultaneously, a correct execution is not guaranteed.  

In principle, the parameter settings and their behavior to those in the standard Command Inter-
preter are the same. The exact Parameter description, therefore, refer to the original Command 
from the Standard Interpreter. It should be noted that any changes to the configuration are tem-
porarily stored in memory either they are saved permanently by the Save Command in 
EEPROM or deleted by a restart. 

 
Following Holding Registers are available: 
 

Configuration 

Reg. 
Address 

Register  

No. 
Type Name Parameter Remark 

0 40001 rw Baud Rate 

 

0000H - 1200 Bd 

0001H - 2400 Bd 

0002H - 4800 Bd 

0003H - 9600 Bd 

0004H - 19200 Bd 

0005H - 38400 Bd 

0006H - 57600 Bd 

0007H - 115200 Bd 

Default:  
19200 Bd 

 

Parameter description,  
see 8.11.6 

1 40002 rw Data Format 

 

0000H - 8N2 

0001H - 8O1 

0002H - 8E1 

Default: 8E1 

 

Parameter description,  
see 8.11.7 

2 40003 rw Slave Address 

 

0001H - 1 

 ⁞  

00F7H - 247 

Default: 1 

 

 

3 40004 rw RS485 termination 
 

0000H - OUT 

0001H - ON 

Default: out 

Parameter description see 

8.11.10 
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4 40005 wo Command Interpreter 
 

5753H - WSWD 

Changes to Standard 

Command interpreter, 
Standard configuration is 

loaded, see 8.11.5 

5 40006 - Output rate 10..60000 [ms] 

Default: 1000 (1 sec.) 

Parameter description, 
see 8.11.25 

6 40007 - Plausibility check 

 

0000H - OUT 

 ⁞  

0007H - LEVEL 7 

Default: 4 (intermediate 
level) 

Parameter description, 
see Fehler! Verweisquelle 

konnte nicht gefunden 
werden. 

7 40008 rw North correction 0..3600 [0.1 °] 

Default: 0 ° 

 

Parameter description, 

see 8.11.23 

8 40009 rw Averaging Methods 

 

0000H - Vector 

0001H - Skalar 

0002H - Scalar/Vektor 

0003H - Vector/Scalar 

Default:  

vektorially averaged 

Parameter description, 
see 8.11.22 

9 40010 rw Update Rate 1..60000 [100 ms] 

Default: 10 (1 sec) 

Parameter description, 
see 8.11.24 

10 40011 rw Unit of Wind Speed 

 

0000H - m/s 

0001H - km/h 

0002H - Miles/h 

0003H - Knots 

0004H - Feet/min 

Default: m/s 

Parameter description, 

see 8.11.27 

11 40012 rw Boot-Up message 
 

0000H - OUT 

0001H - ON 

Default: ON 

Parameter description, 
see 8.11.26 

12 40013 - Reserved   

13 40014 rw Function of GPI-Eingangs 

 

0000H - no 

0001H - Man. Heat. 

0002H - Ext. Trigger 

Default: no (functon) 

Parameter description, 
see 8.11.32Fehler! Ver-

weisquelle konnte nicht 
gefunden werden. 

14 40015 rw Heating control 

 

0000H - OUT 

0001H - PT100 

0002H - ACOUSTIC 

Default: 15 °C 

Parameter description, 
see 8.11.33 

15 40016 rw 
Temperature setpoint 

heating 
0..30 [°C] 

Default: 15 °C 

Parameter description, 
see 8.11.34 

16 40017 - Reserved   

17 40018 rw Heating delay 0..3600 [sec.] 

Default: 1 sec. 

Parameter description, 
see 8.11.35Fehler! Ver-
weisquelle konnte nicht 

gefunden werden. 

18 40019 rw 
Heating power in  

AUTO-mode 
0..100 [%] 

Default: 100 % 

Parameter description, 
see Fehler! Verweisquelle 

konnte nicht gefunden 
werden. 

19 40020 rw 
Transducer Heating power  

in MANUAL-mode 
0..100 [%] 

Default: 90 % 

 

Parameter describtion, 
see 8.11.37 

20 40021 rw 
Bracket/Cover – Heating 
power in MANUAL-mode 

0..100 [%] 

Default: 100 % 

 

Parameter description, 
see 8.11.37 
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21 40022 rw 
Body – Heating power  

in MANUAL-Mode 
0..100 [%] 

Default: 70 % 

Parameter description, 

see 8.11.37 

22..24 40023..40025 - Reserved   

25 40026 wo Reset WSWD 
 

5253H - RESET 
Provoke a restart of 

WSWD, see 8.11.50 

26 40027 wo Store Settings into EEPROM 
 

5331H - S1 

5332H - S2 

Saves modified adjustment 
to EEPROM permanently,  

see 8.11.28 

27 40028 wo Load Configuration 

 

4C30H - L0 

4C31H - L1 

4C32H - L2 

Load relevant configuration 
from EPROM,  

see 8.11.29 

28..29 40029..40030 - Reserved   
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 CANopen Communication 10.

CANopen is a communication protocol standardized for the ISO/OSI layer 7, based on the CAN 
Bus. This communication protocol is generally applied in the automation technology and net-
working of complex equipment. This protocol determines in what way devices can be accessed, 
data transferred and devices administered. These functions are stored in the so called  
CANopen Profiles (Object Directories). On the one hand, CANopen profiles describe how a de-
vice can be configured with the help of service data objects and, what process data objects are 
available in order to utilize the process data of an object, on the other hand. 

The WSWD Sonic Anemometer has in the optional CANopen configuration such an interface 
suitable to communicate with other CANopen participant in the CANopen protocol and to pro-
vide its process data to others. 

10.1. Functional Description 

After powering, the WSWD is in the state of initialization. In this state all the components neces-
sary for the communication and to perform the measuring task are being loaded and initiated. 
Next, the WSWD sends a Boot-Up message through the CAN Bus and changes into the Pre-
Operational state. In this state is the WSWD ready to configure through service data objects 

(SDO). As the WSWD has no Layer Setting Service (LSS) for configuration of the Bit rate and of 
the Node-ID, this condition should be used to configure the correct Bit rate Object 2112H and 
Node-ID Object 2106H. All parameters changed via SDOs by the user can be subsequently 
secured on the device via a SAVE command. 

Once the configuration of the WSWD is completed, the WSWD should already be changed into 
the Operational state. Here, the WSWD is capable to send, automatically or upon request, the 

process data objects. Depending on the configuration the WSWD must either be started explicit-
ly by a CANopen Master with the command NMT Node Start or it must change into this state on 

its own. This enables to run the WSWD without a CANopen Master and to apply it in other net-
works. 

The CANopen Protocol requires a control of bus participants. The supervision takes place via 
the Heartbeat Service. The Heartbeat Service transmits cyclically the participants’ status within 
a defined time window. The Master or another Slave can evaluate this message and, if neces-
sary, introduce some measures 

10.1.1. Communication Parameters 

Description Parameter 

Communication profile CANopen CiA 301 V4.2, Slave 

Device profile none / Manufacturer-specific 

Configuration service (LSS) none / SDO 

Error management Heartbeat Service, Emergency message 

Node-ID Adjustable via Object Dictionary, default: 48 

Bit rate 50 kbit/s - 1 Mbit/s, adjustable via Object Dictionary, default: 250 kbit/s 

PDO 4 TPDO, 0 RPDO, 2 x assigned statically 

PDO Modes Event-driven, on request, SYNC cyclically/acyclically  

SDO 1 Server, 0 Client 
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10.1.2. Bit rate / Bit timing 

The Bit rates in the CAN Controller have been implemented according to the following table. 
The table contains Bit timings refer referring to the Bosch CAN specification. 

 

Bit timings 

Oszillator 

[MHz] 

Bitr ate 

[kBit/s] 
Number of time quanta Sample Point [%] SJW PROP PhSeg1 PhSeg2 

100 

50 

20 88 
1 

8 8 3 
125 

250 

500 

1000 10 80 3 4 2 

10.1.3. Error Behaviour 

Once an error is identified, the WSWD send an emergency message. Emergency messages are 
used by CANopen participants to signalize fault conditions. When the WSWD is in the Stop 
state, no emergency messages nor SDOs or PDOs can be emitted. The emergency telegram 
contains the un-ambiguous error code. In addition to the error telegram, the error code is rec-
orded in the error register (accessible via Object 1001H) and in the error status bits (accessible 
via Object 2100H). The Object 1029H error behavior determines, how and in which error situa-
tions a procedure is applied. For example, whether or not, the state Pre Operational should be 

exited as soon as a communication error has been identified. If a special error has been again 
dissolved, then an emergency message with a deleted error bit will be emitted. In Object 1003H 
Pre-Defined Error Field up to eight emergency messages are recorded. The time between two 
consecutive emergency telegrams is defined in Object 1015H Inhibit Time EMCY. The error 
states of all error objects are stored in the RAM and are reset. 

An emergency message is constructed as follows: 

 

Data 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

EMCY Error codes Error Register 1001H Object 2100H Internal (not used) 

 
Emergency error codes: 

 

Code Significance 

00xxH No error or error reset 

10xxH A general error 

50xxH Error at the Hardware 

61xxH Error at the Software 

81xxH Communication error 

82xxH Protocol error 

FFxxH Device specific 
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10.1.4. Service Data Objects (SDO) 

Service data objects (SDOs) are applied for peer-to-peer communications between Master and 
Slave in order to be able to carry out changes in the object directory and status inquiries. The 
WSWD has a SDO channel, to which two identifiers are assigned. The Data are organized in 
the Intel format. 

 

SDO Direction COB-ID Default COB-ID 

Master to Slave 600H + Node-ID 630H 

Slave to Master 580H + Node-ID 5B0H 

10.1.5. Process Data Objects (PDO) 

The transmission of measurement data takes place in real time via process data objects 
(TPDOs) with a fix allocation of object data. The WSWD is just a producer of PDOs. It can con-
sume no PDOs of other devices. The COB-ID for TPDOs is derived from the node ID and set as 
in the predefined connection set, as standard. There is, however, the possibility to change this 
parameter in the communication parameters (see Object 1800H). The data of the telegrams are 
organized in Intel format. 

 

COB-ID DLC 
Data 

Byte 0  Byte 7 

180H + Node-ID Length max. 8 Bytes 

 
The transmission of the process data can be implemented in a variety of ways: 

 
Event-triggered - Cyclically Asynchronous 

In this transmission method process data are emitted in regular time intervals defined by the 
event-timer. A „0“ in the event-timer deactivated this function. 

Event-triggered – Change of State 

Here, the process data are controlled and emitted at a change of data. The Inhibit Time deter-
mines the minimum time delay between two consecutive TPDOs and, by doing so, the maxi-
mum possible output rate of process data. In the event, that the output rate in this transmission 
method is smaller than the update rate of Object 2136H, the update rate determines the maxi-
mum possible output rate of process data. 

Synchronic 

In this transmission method synchronization telegrams are emitted from a bus participant cycli-
cally or acyclically. Once the WSWD received one or more such SYNC messages, it sends sub-
sequently the process data. 

10.2. CANopen Object Dictionary 

The CANopen object directory describes all available and parametrizable objects through which 
you get access to parameters and process data. It is organized in the form of a table and the 
entries are grouped through a 16 bit-index as well as an 8 bit-subindex.  

The complete object directory is included in the delivery as Electronic Data Sheet 
(WSWD_HM_IO.eds) to be embedded into the CANopen Master. 
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10.2.1. Communication Profile CiA 301 

Index Access Object Data type Default Comment 

1000H ro Device Type U32 1000H  

1001H ro Error Register U8 0  

1002H ro Manufacturer Status Register U32 0  

1003H ro Predefined Error Field    

1005H rw COB-ID SYNC Message U32 80H  

1006H rw Communication Cycle Period U32 0  

1007H rw Synchronous Window Length U32 0  

1008H ro Manufacturer Device Name STRING 
WSWD2 SONIC 

Anemometer 
 

1009H ro Manufacturer Hardware Version STRING  x.yy (Example: 1.20) 

100AH ro Manufacturer Software Version STRING  x.yy (Example: 2.07) 

1010H rw Store Parameters    

1011H rw Restore Parameters    

1014H ro COB-ID EMCY U32 Node-ID + 80H  

1015H rw Inhibit Time EMCY U16 1000  

1016H rw Consumer Heartbeat Time    

1017H rw Producer Heartbeat Time U16 1000  

1018H ro Identity    

1019H rw Synchronous Counter Overflow Value U8 0  

1029H rw Error Behavior    

1200H ro SDO Server Parameter    

1800H rw TPDO1 Communication Parameter    

1801H rw TPDO2 Communication Parameter    

1802H rw TPDO3 Communication Parameter    

1803H rw TPDO4 Communication Parameter    

1A00H ro TPDO1 Mapping Parameter    

1A01H ro TPDO2 Mapping Parameter    

1A02H ro TPDO3 Mapping Parameter    

1A03H ro TPDO4 Mapping Parameter    

1F80H rw NMT Startup U32 4H  
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10.2.2. Device Profile 

Index Access Object Data type Default Comment 

2100H ro Error Status Bits STRING 
00 00 00 00 00  

00 00 00 00 00  
 

2103H rw SYNC Counter U16 0  

2104H ro SYNC Time U16 0  

2106H rw CAN Node ID U8 48  

2112H rw CAN Bit Rate U16 250  

2114H ro Temperature    

2130H rw Plausibility Check U8 4  

2132H rw Averaging Methods U8 0  

2134H rw North Correction U16 0  

2136H rw Update Rate U16 10  

2138H rw Output Rate U16 1000  

213CH rw Unit of Wind Speed U8 0  

2150H rw GPI Function U8 0  

2154H rw Heating Control U8 1  

2156H rw Heating Set Point Temperature U8 15 0..30 °C 

2158H rw Heating Delay U16 1 1 second 

215AH rw Heating Power AUTO-Mode U8 100 100 % 

215CH rw Heating Power MANUAL-Mode    

2200H ro Wind Speed U16 0  

2210H ro Wind Direction U16 0  

2220H ro Virtual Temperature I16 0  

2230H ro Wind Speed Vx I16 0  

2240H ro Wind Speed Vy I16 0  

2300H ro Air Pressure U32 0  

2310H ro Relative Air Humidity U16 0  

2320H ro Absolute Air Humidity U16 0  

2330H ro Air Density U16 0  

2340H ro Dew Point Temperature I16 0  

2400H ro Run Time Counter U32 0  

2410H ro Max. Air Pressure U32 0  

2420H ro Max. Relative Air Humidity U16 0  

2430H ro Max. Wind Speed U16 0  
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10.3. Object Description 

The configuration is stored globally in the ROM and RAM memory of the WSWD. Parametriza-
tion both via RS and MODBUS commands as well as via CANopen Objects provides access 
always to the same parameters in the memory. This means, that a change of a parameter in 
one protocol entails a change in all protocols. 

10.3.1. Object 1000H: Device Type 

This object includes information on the device type and the functionality. A 16 bit field describes 
the device profile in use and the other 16 bit field provides additional information on the func-
tionality of the devices.  

Construction of the Device Type field: 
 

Device Type 

Byte 0 Byte 1 Byte 2 Byte 3 

Device profile Additional information 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1000H 0 Device Type VAR U32 ro ROM 1000H 1000H = WSWD 

10.3.2. Object 1001H: Error Register 

This Object displays the global error register. In bit 0 all errors are collected and always set in 
an error situation. 
 

The following errors are possible (M = Mandatory, O = Optional): 
 

Bit M/O Bedeutung 

0 M Generic Error 

1 O Current 

2 O Voltage 

3 O Temperature 

4 O Communication error (overrun, error state) 

5 O Device profile specific 

6 O Reserved (always 0) 

7 O Manufacturer specific 

 

Index Sub Name 
Data Memory 

Value Range Comment 
Code Type Type Location 

1001H 0 Error Register VAR U8 ro ROM 
0 .. BFH 

(Default: 0) 
 

10.3.3. Object 1002H: Manufacturer Status Register 

This object contains the internal status register of the WSWD SONIC Anemometer (see 8.16). 
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Bit-No. Description Comment 

0 Heating 
1 Heating on 

0 Heating off 

1 Voltage error 
1 Internal voltage outside the permitted limits 

0 Voltage OK 

2 Temperature error 
1 Internal temperature exceeds 85 °C limit 

0 Internal temperature within the permitted range 

3 
Temperature difference X- and Y-

Measuring track 

1 Temperature difference amounts to more than 5 K 

0 Temperature difference OK 

4 
Averaging buffer less than 50% 

filled 

1 The mean created from a less than 50% filled averaging buffer 

0 Averaging buffer filled more than 50% 

5 General error 
1 

If measuring distance is blocked for more than 10 seconds or no meas-
ured values can be generated 

0 No error 

6 Statistical error 
1 

If measuring track is blocked for more than 1 minute or no measured 
values can be generated 

0 No error 

7 Validity of measurement value 
1 Measure not valid due to e.g. not sufficient row values available 

0 Measurement value valid 

8 - 31 Reserved 0 Always 0 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1002H 0 Manufacturer Status Register VAR U32 ro RAM 
0 .. FFH  

(Default: 0) 
PDO Mapping 

optional 

10.3.4. Object 1003H: Predefined Error Field 

This object provides an error history. It records all errors appeared in the device and not signal-
ized via emergency message. The entry at Sub-Index 0 includes the number of the currently 
memorized errors. Starting from Sub-Index 1 the actual errors are recorded. If a 0 is written in 
Sub-Index 0, the history can be reset. There are up to 8 error entries possible.  
 

Standard Error Field 

Byte 0 Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6 Byte 7 

EMCY Error codes Error Register 1001H Object 2100H Internal (not used) 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1003H 

0 Number of errors   rd / (wr) RAM Default: 0 “0” for deleting 

1 Standard Error Field VAR U32 ro RAM Default: 0  

2 Standard Error Field VAR U32 ro RAM Default: 0  

⁞ Standard Error Field VAR U32 ro RAM Default: 0  

8 Standard Error Field VAR U32 ro RAM Default: 0  

10.3.5. Object 1005H: COB-ID SYNC Message 

This object defines the COB-ID of the synchronization services (SYNC). By setting bit 30 it can 
be determined whether or not the WSWD sends synchronization messages. 
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Bit-No. Comment 

0 - 10 COB-ID for the SYNC Object 

11 – 29 Set at  0 

30 
0 WSWD not generating SYNC Objects 

1 WSWD generating SYNC Objects 

31 Set to 0 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1005H 0 COB-ID SYNC Message VAR U32 rw ROM (Default: 80H)  

10.3.6. Object 1006H: Communication Cycle Period 

With this object the communication cycle period is adjusted. The communication cycle period 
defines the interval for SYNC messages. The value is indicated in µs. 0 deactivates the sending 
of SYNC messages.  
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1006H 0 
Communication Cycle 

Period 
VAR U32 rw ROM 

0 .. FFFFFFFFH 

(Default: 0) 
0 = deactivated 

10.3.7. Object 1007H: Synchronous Window Length 

This object configures the time window for synchronous PDOs. The value is indicated in µs. 0 
deactivated the time window. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1007H 0 
Synchronous Window 

Length 
VAR U32 rw ROM 

0 .. FFFFFFFFH 

(Default: 0) 
0 = deactivated 

10.3.8. Object 1008H: Manufacturer Device Name 

The name of the devices is issued with this object as a string. 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1008H 0 Manufacturer Device Name VAR STRING ro ROM  
“WSWD2 SONIC 

Anemometer” 

 

10.3.9. Object 1009H: Manufacturer Hardware Version 

Readout the hardware version of the WSWD as a string.  
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1009H 0 
Manufacturer Hardware 

Version 
VAR STRING ro ROM “x.yy” Example: “1.40” 
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10.3.10. Object 100AH: Manufacturer Software Version 

Readout the software version of the WSWD as a string. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

100AH 0 
Manufacturer Software 

Version 
VAR STRING ro ROM “x.yy” Example: “3.00” 

10.3.11. Object 1010H: Store Parameters 

Writing the value 65766173H (“save” from LSB to MSB) in the appropriate sub-index records the 
configuration to the right location. Writing access does not change the object. Reading access 
returns always 1. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1010H 

0 Max. Sub Index   ro RAM Default: 1  

1 Save Parameter to Config „1“ VAR U32 rd / (wr) RAM “save” 
Return: 

 1 if successful 

2 Save Parameter to Config „2“ VAR U32 rd / (wr) RAM “save” 
Return: 

 1 if successful 

10.3.12. Object 1011H: Restore Default Parameters 

Writing the values 64616F6CH (“load” from LSB to MSB) in the appropriate sub-index restores 
the configuration after a reset at the working state. Writing access does not change the object. 
Reading access returns always 1. 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1011H 

0 Max. Sub Index   ro RAM Default: 1  

1 Restore Default Config VAR U32 rd / (wr) RAM “load” 
Return: 

 1 if successful 

2 Restore Config „1“ VAR U32 rd / (wr) RAM “load” 
Return: 

1 if successful 

3 Restore Config „2“ VAR U32 rd / (wr) RAM “load” 
Return: 

1 if successful 

10.3.13. Object 1014H: COB-ID EMCY 

This object describes the identifier for those emergency messages, which are sent in the pres-
ence of errors. As a standard, the identifier is set at 80H + Node-ID and cannot be changed. 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1014H 0 COB-ID EMCY VAR U32 ro ROM 80H + Node-ID   

10.3.14. Object 1015H: Inhibit Time EMCY 

In this object the time delay between two consecutive emergency messages can be set. The 
time delay is necessary in order to avoid an overcharge of the bus. The time unit is 100 µs. 
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Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1015H 0 Inhibit Time EMCY VAR U16 rw ROM 
0 .. 65535 

(Default: 1000) 
1000 = 100 ms 

10.3.15. Object 1016H: Consumer Heartbeat Time 

This object enables the supervision of up to four Heartbeat producers. The control begins after 
the reception of the first Heartbeat of the particular producer. 

Comment: The Consumer Heartbeat time should be more than the associated producer Heart-
beat time. 

 

Consumer Heartbeat Time 

Byte 3 Byte 2 Byte 1 Byte 0 

Reserved (00H) Node-ID Heartbeat Time in ms 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1016H 

0 Max Sub Index   rd ROM Default: 4  

1 Consumer Heartbeat Time VAR U32 rw ROM Default: 0 0 = deactivated 

2 Consumer Heartbeat Time VAR U32 rw ROM Default: 0 0 = deactivated 

3 Consumer Heartbeat Time VAR U32 rw ROM Default: 0 0 = deactivated 

4 Consumer Heartbeat Time VAR U32 rw ROM Default: 0 0 = deactivated 

10.3.16. Object 1017H: Producer Heartbeat Time 

This Object describes the time interval in which the Heartbeat messages are sent by the 
WSWD. The time unit is 1 ms. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1017H 0 Producer Heartbeat Time VAR U16 rw ROM 
0 .. 65535 

(Default: 1000) 
1000 = 1000 ms 

10.3.17. Object 1018H: Identity 

This Object includes device specific data, such as serial number or identification number. The 
Layer Setting Service (LSS) uses this object for the automatic identification of the devices. The 
current software version of the WSWD does not support this service. Nevertheless, this object 
has been implemented, for compatibility reasons. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1018H 

0 Max Sub Index  U8 rd ROM Default: 4  

1 Vendor ID VAR U32 rd ROM Default: 3E3H  

2 Product ID VAR U32 rd ROM Default: F463DH  

3 Revision Number VAR U32 rd ROM Default: 10002H  

4 Serial Number 
VAR U32 rd ROM Device de-

pendend 
Example = 

20224 
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10.3.18. Object 1019H: Synchronous Counter Overflow Value 

This object describes the maximum possible Synchronous Counter Value. If the value is „0“, the 
SYNC message with a data length of 0 is emitted. If the value is between 2 and 240, the SYNC 
message with a data field length of one byte and the counter reading as data is emitted. Other 
values are reserved. 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1019H 0 
Synchronous Counter Over-

flow Value 
VAR U8 rw ROM 

0 .. 240 

(Default: 0) 
 

10.3.19. Object 1029H: Error Behavior 

This object allows to change the behavior in error situations. Depending on the degree of the 
error it can be determined whether or not the WSWD exits the NMT Operational state. 

The following error behavior is possible: 
 

Value Description 

00H If NMT Operational, then change according to NMT Pre-Operational 

01H No change of the state 

02H Change according to NMT Stopped 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1029H 

0 Max Sub Index   rd ROM Default: 6  

1 Communication VAR U8 rw ROM 
0 .. 2 

Default: 0 

Change after 

NMT Operational 

2 Communication other VAR U8 rw ROM 
0 .. 2 

Default: 0 

Change after 

NMT Operational 

3 Communication passive VAR U8 rw ROM 
0 .. 2 

Default: 1 
No change of state 

4 Generic VAR U8 rw ROM 
0 .. 2 

Default: 1 
No change of state 

5 Device Profile VAR U8 rw ROM 
0 .. 2 

Default: 1 
No change of state 

6 Manufacturer Specific VAR U8 rw ROM 
0 .. 2 

Default: 1 
No change of state 

 

Value Description 

01H Communication error - Bus off or Heartbeat Consumer error 

02H Another Communication error - except CAN-Bus passive, but with Bus off or Heartbeat Consumer 

03H Communication passive - every communication error with CAN-Bus passive 

04H A general error (Critical error - see "Error status -Bits“) 

05H Device profile error - bit 5 in the Error Register set 

06H Manufacturer-specific error - bit 7 in the Error Register set 

10.3.20. Object 1200H: SDO Server Parameter 

This object describes the COB-IDs for die Communication with SDO Client and SDO Server. 
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Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1200H 

0 Max Sub Index  U8 ro ROM Default: 2  

1 COB-ID Client to Server VAR U32 ro ROM 
Default: 

Node-ID + 600H 
 

2 COB-ID Server to Client VAR U32 ro ROM 
Default: 

Node-ID + 580H 
 

10.3.21. Object 1800H: TPDO1 Communication Parameter 

This object allows to change the communication parameters of the TPDO1. In the standard set-
ting the TPDO1 is configured as asynchronous PDO. It sends TPDOs as soon a value in the 
assigned object has changed. The behavior is comparable with the free running telegram 
output mode of the RS interface.  
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1800H 

0 Max Sub Index   rd ROM Default: 6  

1 COB-ID used by TPDO VAR U32 rw ROM 
Default: 

Node-ID + 180H 
 

2 Transmission Type VAR U8 rw ROM 
0 .. 255 

Default: 255 
 

3 Inhibit Time VAR U16 rw ROM 
0 .. 65535 

Default: 100 
100 = 10 ms 

4 Compatibility Entry VAR U8 rw ROM Default: 0 Not used 

5 Event Timer VAR U16 rw ROM 
0 .. 65535 

Default: 0 
 

6 SYNC Start Value VAR U8 rw ROM 
0 .. 240 

Default: 0 
 

 

Bit-No. COB-ID 

0 - 10 COB-ID for PDO, bit 31 must be set in order to allow changes 

11 – 29 set at 0 for 11-bit-COB-ID 

30 
0 RTR for PDO permitted 

1 RTR for PDO not permitted 

31 
0 PDO activated 

1 PDO deactivated 

 

Value Transmission Type 

0 Transmission is synchronous, Specification in device profile 

1 – 240 Transmission is synchronous after each N-ten SYNC Message 

241 - 251 Not used 

252 - 253 Transmission only after receiving of the Remote Transmission Request 

254 - 255 Transmission when Data are changing 

 

Bit-No. Inhibit Time 

0 - 15 Minimum time between the transmissions of TPDOs in 100 µs. Zero deactivated the functionality 

 

Bit-No. Event Timer 

0 - 15 Time between periodical transmissions of the PDO in ms. Zero deactivated the functionality 
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Value SYNC Start Value 

0 The counter of the SYNC Message is not processed 

1 – 240 The SYNC Message with the set counter value should be seen as the first SYNC message 

10.3.22. Object 1801H: TPDO2 Communication Parameter 

The process data object TPDO2 is configured as Synchron PDO and it corresponds to the re-
quest mode of the RS interface. After receiving a SYNC object, process data are emitted. The 
process data mapping corresponds to the TPDO1 and it should be implemented alternatively. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1801H 

0 Max Sub Index   rd ROM Default: 6  

1 COB-ID used by TPDO VAR U32 rw ROM 
Default: 

Node-ID + 280H 
 

2 Transmission Type VAR U8 rw ROM 
0 .. 255 

Default: 1 
 

3 Inhibit Time VAR U16 rw ROM 
0 .. 65535 

Default: 0 
 

4 Compatibility Entry VAR U8 rw ROM Default: 0 Not used 

5 Event Timer VAR U16 rw ROM 
0 .. 65535 

Default: 10 
 

6 SYNC Start Value VAR U8 rw ROM 
0 .. 240 

Default: 0 
 

10.3.23. Object 1802H: TPDO3 Communication Parameter 

The Process Data Object TPDO3 is configured as a synchronous PDO and corresponds to the 
Request Mode of the RS interface. After receiving a SYNC object, the Process Data are sent. 
The process data mapping for TPDO3 is stored in Object 1A02 and can be adapted according-
ly. 
 

Index Sub Name 
Data Memory Value range 

Code 

Comment 

Type Code Type Type Location 

1802H 

0 Max Sub Index   rd ROM Default: 6  

1 COB-ID used by TPDO VAR U32 rw ROM 
Default: 

Node-ID + 280H 
 

2 Transmission Type VAR U8 rw ROM 
0 .. 255 

Default: 1 
 

3 Inhibit Time VAR U16 rw ROM 
0 .. 65535 

Default: 0 
 

4 Compatibility Entry VAR U8 rw ROM Default: 0 Not used 

5 Event Timer VAR U16 rw ROM 
0 .. 65535 

Default: 10 
 

6 SYNC Start Value VAR U8 rw ROM 
0 .. 240 

Default: 0 
 

10.3.24. Objekt 1803H: TPDO4 Communication Parameter 

The Process Data Object TPDO4 is configured as a synchronous PDO and corresponds to the 
Request Mode of the RS interface. After receiving a SYNC object, the Process Data are sent. 
The process data mapping for TPDO4 is stored in Object 1A03 and can be adapted according-
ly. 
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Index Sub Name 
Daten Speicher 

Wertebereich Anmerkung 
Code Typ Typ Ort 

1803H 

0 Max Sub Index   rd ROM Default: 6  

1 COB-ID used by TPDO VAR U32 rw ROM 
Default: 

Node-ID + 280H 
 

2 Transmission Type VAR U8 rw ROM 
0 .. 255 

Default: 1 
 

3 Inhibit Time VAR U16 rw ROM 
0 .. 65535 

Default: 0 
 

4 Compatibility Entry VAR U8 rw ROM Default: 0 Nicht benutzt 

5 Event Timer VAR U16 rw ROM 
0 .. 65535 

Default: 10 
 

6 SYNC Start Value VAR U8 rw ROM 
0 .. 240 

Default: 0 
 

10.3.25. Object 1A00H: TPDO1 Mapping Parameter 

This object includes the allocation of the process data to the process data object TPDO1.  
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1A00H 

0 Max Sub Index   ro ROM Default: 3  

1 Mapped Object 1 VAR U32 ro ROM 
Default: 

22000010H 

Object: 2200 

Subindex: 0 

2 Mapped Object 2 VAR U32 ro ROM 
Default: 

22100010H 

Object: 2210 

Subindex: 0 

3 Mapped Object 3 VAR U32 ro ROM 
Default: 

22200010H 

Object: 2220 

Subindex: 0 

 

Mapping Object 

Byte 3 Byte 2 Byte 1 Byte 0 

Length Subindex Index 

10.3.26. Object 1A01H: TPDO2 Mapping Parameter 

This object includes the allocation of the process data to the process data object TPDO2.  
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1A01H 

0 Max Sub Index   ro ROM Default: 3  

1 Mapped Object 1 VAR U32 ro ROM 
Default: 

22000010H 

Object: 2200 

Subindex: 0 

2 Mapped Object 2 VAR U32 ro ROM 
Default: 

22100010H 

Object: 2210 

Subindex: 0 

3 Mapped Object 3 VAR U32 ro ROM 
Default: 

22200010H 

Object: 2220 

Subindex: 0 

10.3.27. Object 1A02H: TPDO3 Mapping Parameter 

This object includes the allocation of the process data to the process data object TPDO3.  
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Index Sub Name 
Daten Speicher 

Wertebereich Anmerkung 
Code Typ Typ Ort 

1A02H 

0 Max Sub Index   ro ROM Default: 3  

1 Mapped Object 1 VAR U32 ro ROM 
Default: 

23000020H 

Objekt: 2300 

Subindex: 0 

2 Mapped Object 2 VAR U32 ro ROM 
Default: 

23300010H 

Objekt: 2330 

Subindex: 0 

3 Mapped Object 3 VAR U32 ro ROM 
Default: 

23400010H 

Objekt: 2340 

Subindex: 0 

10.3.28.  Object 1A03H: TPDO4 Mapping Parameter 

This object includes the allocation of the process data to the process data object TPDO4.  
 

Index Sub Name 
Daten Speicher 

Wertebereich Anmerkung 
Code Typ Typ Ort 

1A03H 

0 Max Sub Index   ro ROM Default: 3  

1 Mapped Object 1 VAR U32 ro ROM 
Default: 

23000020H 

Objekt: 2300 

Subindex: 0 

2 Mapped Object 2 VAR U32 ro ROM 
Default: 

23100010H 

Objekt: 2310 

Subindex: 0 

3 Mapped Object 3 VAR U32 ro ROM 
Default: 

23200010H 

Objekt: 2320 

Subindex: 0 

10.3.29. Object 1F80H: NMT Startup 

With the help of this object it is possible to define the NMT state of the WSWD at the starting 
point.  
 

Value SYNC Start value 

0 Changes automatically after Bootup into the NMT Operational state 

4 Must be transferred after Bootup from NMT Master into the Operational state 

other Not implemented 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

1F80H 0 NMT Startup VAR U32 rw ROM 
0 .. FFFFFFFFH 

(Default: 4) 

Does not start 

automatically 

10.3.30. Object 2100H: Error Status Bits 

Object 2100H Error Status Bits shows error conditions within the CANopen Stacks or within the 
application itself. Emergency messages are send with each change of the error status-bits. De-
pending on the error behavior configured in Object 1029H  the sensor will change the NMT 
state. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2100H 0 Error Status Bits VAR STRING ro RAM 
00 00 00 00 00 

00 00 00 00 00 
 

 

The following error status Bits are implemented: 
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Value Communication or Protocol Errors from the Stack (informatively) 

00 Error Reset or No Error 

01 CAN Bus Warning 

02 Wrong data length of received CAN Message 

03 Previous received CAN Message wasn't processed yet 

04 Wrong Data length of received PDO 

05 Previous received PDO wasn't processed yet 

06 CAN Receive Bus is passive 

07 CAN Transmit Bus is passive 

 

Value Communication or Protocol Errors from the Stack (critical): 

08 Reserved 

09 Reserved 

0A CAN Transmit Bus is Off 

0B CAN Module Receive Buffer has overflowed 

0C CAN Transmit Buffer has overflowed 

0D TPDO is outside SYNC Window 

0E Configuration of CAN Module CAN failed (RX or TX) 

0F Reserved 

 

Value Communication or Protocol Errors (informatively): 

10 Wrong NMT Command received 

11 SYNC Message was too early 

12 - 17 Reserved 

 

Value Communication or Protocol Errors (critical): 

18 SYNC Message Timeout 

19 Unexpected SYNC Data Length 

1A Error with PDO Mapping 

1B Heartbeat Consumer Timeout 

1C Heartbeat Consumer detected Remote Node Reset 

1D Reserved 

1E Reserved 

1F Reserved 

 

Value General Errors (informatively): 

20 - 27 Reserved 

 

Value General Errors (critical): 

28 Wrong Parameters to Error Report Function 

29 Timer Task has overflowed 

2A Unable to allocate Memory for Objects 

2B Generic Error, Test Usage 

2C Mainline function exceeded maximum execution time 

2D Error in application software internal state 

2E Reserved 

2F Reserved 
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10.3.31. Object 2103H: SYNC Counter 

The SYNC counter serves as a counter for sent or received SYNC messages. When sending or 
receiving a SYNC message the counter is incremented by one. The SYNC counter can be reset 
with a writing operation.  
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2103H 0 SYNC Counter VAR U16 rw RAM 
0 .. 65535 

(Default: 0) 
 

10.3.32. Object 2104H: SYNC Time 

The SYNC time is incremented upon expiry of the time period and reset again at 0 after sending 
or receiving a SYNC message.  
  

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2104H 0 SYNC Time VAR U16 ro RAM 
0 .. 65535 
(Default: 0) 

 

10.3.33. Object 2106H: CAN Node ID 

With this object the Node-ID of the CANopen network for the WSWD is configured. The Node-ID 
is taken over only after securing with Object 1010H and a subsequent reset. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2106H 0 CAN Node-ID VAR U8 rw ROM 
1 .. 127 

(Default: 48) 
 

10.3.34. Object 2112H: CAN Bit Rate 

This object set the CAN Bit rate of the CAN bus. The CAN Bit rate is taken over only after secur-
ing with Object 1010H and a subsequent reset. 

The following bit rates are permitted: 
 

Value CAN bit rate 

20 20 kbit/s 

50 50 kbit/s 

125 125 kbit/s 

250 250 kbit/s 

500 500 kbit/s 

1000 1000 kbit/s 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2112H 0 CAN Bit Rate VAR U16 rw ROM 
20, 50, 125, 

250, 500, 1000 
(Default: 250) 

250 kbit/s 
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10.3.35. Object 2114H: Temperature 

With this object the different temperatures of WSWD can be displayed. The unit is 0.01 °C. 
 

Index Sub Name 
Data Location 

Value range Comment 
Code Type Type Location 

2114H 

0 Max Sub Index   ro RAM Default: 6  

1 Main PCB VAR I16 ro RAM -9999 .. 9999 Internal temperature 

2 Transducer VAR I16 ro RAM -9999 .. 9999 
Transducer tempera-

ture 

3 Bracket VAR I16 ro RAM -9999 .. 9999 Bracket temperature 

4 Body VAR I16 ro RAM -9999 .. 9999 Body temperature 

5 Base VAR I16 ro RAM -9999 .. 9999 Base temperature 

6 Environment VAR I16 ro RAM -9999 .. 9999 
Ambient- /  

air temperature 

10.3.36. Object 2130H: Plausibility Check 

This object allows plausibility control of the measuring values to be switched on or off. The list of 
parameters see Command 30. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2130H 0 Plausibility Check VAR U8 rw ROM 
0..7  

(Default: 4) 

Control ON 

Level 4 

10.3.37. Object 2132H: Averaging Methods 

This object determines after which procedure the measuring values are averaged. For list of 
parameters see Command 32.  

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2132H 0 Averaging Methods VAR U8 rw ROM 
0 .. 3  

(Default: 0) 

WS and WD  

vector averaged 

10.3.38. Object 2134H: North Correction 

Here, the north correction can be set for the WSWD. Further information and parameters see 
Command 34. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2134H 0 North Correction VAR U16 rw ROM 
0 .. 3600  

(Default: 0) 

In 0.1 ° steps from 

0.0 ° to 360.0  ° 

10.3.39. Object 2136H: Update Rate 

This object sets the actualization rate of the measuring values. Is TPDO1 used for the evalua-
tion of the process data, the actualization rate is decisively involved in the output rate of the 
measuring values. This is due to the fact that the transmission of TPDO1 reacts to changes in 
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an event-driven manner and it is emitted. For possible actualization rates see description to 
Command 36. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2136H 0 Update Rate VAR U16 rw ROM 
0 .. 60000 

(Default: 10) 
n * 100 ms 

Update Rate 

10.3.40. Object 2138H: Output Rate 

This object sets the Output Rate of the measured values. This is used to control how often a 
new measurement value out of the Averaging buffer is calculated. If TPDO1 is used to evaluate 
the process data, the output rate is significantly involved in the output rate of new measured 
values. This is because the transfer of TPDO1 responds to changes in an event-driven manner. 
For possible output data, see description for Command 38. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2138H 0 Output Rate VAR U16 rw ROM 
10..60000 

(Default: 1000) 
1 ms 

10.3.41. Object 213CH: Unit of Wind Speed 

Through this the unit of the wind speed can be changed into the process data or in the Object 
2200H. For possible units see Command 3C. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

213CH 0 Unit of Wind Speed VAR U8 rw ROM 
0 .. 4  

(Default: 0) 
m/s 

10.3.42. Object 2150H: GPI Function 

Object for controlling the GPI-Pin function. It facilitates is through the installation of a 5V voltage 
in order to control the heating manually. For other assignable functions see Command 50.  
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2150H 0 GPI Function VAR U8 rw ROM 
0 .. 2  

(Default: 0) 
No function 

10.3.43. Object 2154H: Heating Control 

With this object the behavior of the heating control can be regulated. Depending on at what 
temperature sensor it is triggered, the regulation of the heating system can be different. For de-
tailed description see Command 54. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2154H 0 Heating Control VAR U8 rw ROM 
0..2  

(Default: 0) 

Regulation on 

body temperature 
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10.3.44. Object 2156H: Heating Set Point Temperature 

This object sets the temperature set point for the body surface. For exact description see 
Command 56. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2156H 0 
Heating Set Point  

Temperature 
VAR U8 rw ROM 

0 .. 30  
(Default: 15) 

15 °C  

Temperature  set 
point 

10.3.45. Object 2158H: Heating Delay 

This object sets the switch on delay for the heating system. For exact description see Com-
mand 58. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2158H 0 Heating Delay VAR U16 rw ROM 
0..3600  

(Default: 1) 

1 sec after start 

point 

10.3.46. Object 215AH: Heating Power AUTO - Mode 

This object sets the total heating power of the complete heating system in the software con-
trolled heating mode. For exact description see Command 5A. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

215AH 0 
Heating Power AUTO - 

Mode 
VAR U8 rw ROM 

0..100  
(Default: 100) 

100 % heating 
power 

10.3.47.  Object 215CH: Heating Power MANUAL - Mode 

This object sets the total heating power of the complete heating system in the user controlled 
heating mode. For exact description see Befehl 5C. 

 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

215CH 

0 Max Sub Index   ro ROM Default: 3  

1 Transducer Power  VAR U8 rw ROM 
0..100  

(Default: 90) 

Transducer heating 

power to 90 % 

2 Bracket Power VAR U8 rw ROM 
0..100  

(Default: 100) 
Bracket heating power 

to 100 % 

 3 Body Power VAR U8 rw ROM 
0..100  

(Default: 70) 

Body heating power  

to 70 % 

10.3.48. Object 2200H: Wind Speed 

This object includes the averaged wind speed in 0.01 m/s (if m/s is set as unit) steps. This ob-
ject is mapped both to the process data object TPDO1 as well as to TPDO2.  
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Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2200H 0 Wind Speed VAR U16 ro RAM 0 .. 10000  
Example:  

100 = 1.00 m/s 

10.3.49. Object 2210H: Wind Direction 

This object includes the averaged wind direction in 0.1 ° steps. This object is mapped to both, 
the process data object TPDO1 as well as TPDO2.  
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2210H 0 Wind Direction VAR U16 ro RAM 0 .. 3600  
Example:  

300 = 30.0 ° 

10.3.50. Object 2220H: Virtual Temperature 

This object includes the virtual-acoustic temperature in 0.01 °C steps. This object is mapped to 
both, the process data object TPDO1 as well as TPDO2. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2220H 0 Virtual Temperature VAR I16 ro RAM -5000 .. 8000  
Example:  

1700 = +17.00 °C 

10.3.51. Object 2230H: Wind Speed Vx 

This object contains the average wind speed vector in the X direction (north – south) in 0.01 m/s 
steps (if unit is set to m/s). This object can be assigned to a process data object TPDO3 or 
TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type LocationOrt 

2230H 0 Wind Speed Vx VAR I16 ro RAM -10000 .. 10000  
Example:  

-100 = -1.00 m/s 

10.3.52.  Object 2240H: Wind Speed Vy 

This object contains the average wind speed vector in the Y direction (east – west) in 0.01 m/s 
steps (if unit is set to m/s). This object can be assigned to a process data object TPDO3 or 
TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2240H 0 Wind Speed Vy VAR I16 ro RAM -10000 .. 10000  
Example:  

-100 = -1.00 m/s 

10.3.53.  Object 2300H: Air Pressure 

This object contains the average air pressure in 0.01 hPa steps. This object can be assigned to 
a process data object TPDO3 and/or TPDO4. 
 



WSWD SONIC Anemometer Doc.-No.: 1813 Rev. 1.3 Page 97 

 

MESA Systemtechnik GmbH • Turmstraße 8 • D-78467 Konstanz • Germany 
Tel. +49(0)7531 9371-0 • Fax +49(0)7531 9371-71 • www.mesa-systemtechnik.de • info@mesa-systemtechnik.de 

T
ra

n
s
fe

r 
o

r 
d

u
p

lic
a

ti
o

n
 o

f 
th

is
 d

o
c
u

m
e

n
t,

 t
h

e
 u

ti
lis

a
ti
o

n
 o

r 
c
o

m
m

u
n
ic

a
ti
o

n
 o

f 
th

e
 c

o
n

te
n
t 

is
 n

o
t 

p
e

rm
it
te

d
, 

w
it
h

o
u

t 
th

e
 e

x
p

li
c
it
 a

p
p

ro
v
a

l.
 

A
n

y
 v

io
la

ti
o

n
s
 a

re
 l
ia

b
le

 t
o

 c
o

m
p

e
n

s
a

ti
o

n
. 

A
ll
 r

ig
h

ts
 r

e
s
e

rv
e

d
 i
n

 c
a
s
e

 o
f 
is

s
u

e
 o

f 
p

a
te

n
ts

 a
n

d
 u

ti
lit

y
 p

a
te

n
t 

re
g

is
tr

a
ti
o

n
s
. 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2300H 0 Air Pressure VAR U32 ro RAM 30000..120000  97423 = 974.23 hPa  

10.3.54.  Object 2310H: Relative Air Humidity 

This object contains the average relative air humidity in 0.01 % steps. This object can be as-
signed to a process data object TPDO3 and/or TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2310H 0 Relative Air Humidity VAR U16 ro RAM 0..10000  4653 = 46.53 % rH 

10.3.55.  Object 2320H: Absolute Air Humidity 

This object contains the average absolute air humidity in 0.01 g/m³ steps. This object can be 
assigned to a process data object TPDO3 and/or TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2320H 0 Absolute Air Humidity VAR U16 ro RAM 0..20000  934 = 9.34 g/m³ 

10.3.56.  Object 2330H: Air Density 

This object contains the average air density in 0.0001 kg/m³ steps. This object can be assigned 
to a process data object TPDO3 and/or TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2330H 0 Air Density VAR U16 ro RAM 0..20000  12435 = 1.2435 kg/m³ 

10.3.57.  Object 2340H: Dew Point Temperature 

This object contains the average dew point temperature in 0.01 °C steps. This object can be 
assigned to a process data object TPDO3 and/or TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2340H 0 Dew Point Temperature VAR I16 ro RAM -5000..8000  
Example:  

1700 = +17.00 °C 

10.3.58.  Object 2400H: Run Time Counter 

This object contains the operating hours counter in 10 minutes steps. This object can be as-
signed to a process data object TPDO3 and/or TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2400H 0 Run Time Counter VAR U32 ro RAM 0..99999  2738 = 456 h 20 min 
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10.3.59.  Object 2410H: Max. Air Pressure 

This object contains the maximum measured air pressure in 0.01 hPa steps. This object can be 
assigned to a process data object TPDO3 and/or TPDO4. 
 

Index Sub Name 
Data Memory Value 

range 
Comment 

Code Type Type Locaton 

2410H 0 Max. Air Pressure VAR U32 ro RAM 
30000..120

000  
120000 = 1200.00 hPa  

10.3.60.  Object 2420H: Max. Relative Air Humidity 

This object contains the maximum measured relative air humidity in 0.01 % steps. This object 
can be assigned to a process data object TPDO3 and/or TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2420H 0 Max. Relative Air Humidity VAR U16 ro RAM 0..10000  4653 = 46.53 % rH 

10.3.61.  Object 2430H: Max. Wind Speed 

This object contains the maximum measured wind speed in 0.01 m/s steps (if unit is set to m/s). 
This object can be assigned to a process data object TPDO3 and/or TPDO4. 
 

Index Sub Name 
Data Memory 

Value range Comment 
Code Type Type Location 

2430H 0 Max. Wind Speed VAR U16 ro RAM 0..10000  
Example:  

100 = 1.00 m/s 
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 Technical Data 11.

Wind Speed 
(for ID: 010x10xx, 
010x20xx) 

Range 0..75 m/s, 0..100 m/s  
(see type label) 

 Accuracy v ≤ 10 m/s: ± 0.1 m/s (rms over 360°) 

v > 10 m/s: ± 1 % of measurement value (rms over 
360°) 

 Resolution 0.1 m/s or 0.01 m/s, depends on telegram type 

 Starting Threshold 0.1 m/s 

Wind Direction Range 0..359.9° 

 Accuracy ±0.3° RMS over 360° (at v > 5 m/s), ±0.5° absolute 

 Resolution 1° or 0.1°, depends on telegram type 

Virtual Temperature Range -55..+80 °C 

 Accuracy ±0.5 K (at v > 0.6 m/s) 

 Resolution 0.1 K or 0.01 K, depends on telegram type 

Air Pressure 
(for ID: 0100x1xx) 

Range 300..1100 hPa 

 Accuracy ±1 hPa @ 0..65 °C and v < 5 m/s 

 Resolution 0.01 hPa 

 Remark Air pressure sensor is located outside the WSWD 
electronics housing or in WSWD P on the printed cir-
cuit board. 

Air Humidity  
(for ID: 0100x1xx) 

Range 0..100 % RH 

 Accuracy ± 5 % @ 10..95 % rH and 10..60 °C 

 Resolution 0.01 % rH 

 Remark Compensated by Air Temperature and Body Tempera-
ture 

Air Temperature 
(for ID: 0100x1xx) 

Range -55..+80 °C 

 Accuracy ± 0.5 °C 

 Resolution 0.1 °C 

 Remark Sensor outside electronic housing, potted into the base 
of WSWD housing 

Air Density (Calculated) 
(for ID: 0101x0xx) 

Range 0.4..1.5 kg/m³  

 Resolution 0.0001 kg/m³ 

Dew Point Temperature 
(for ID: 0101x0xx)  
(Calculated) 

Range  -55..+80 °C 

Data Output  
(for ID: 010xx0xx) 

Interface RS422(FD) / RS485(HD), selectable 

(Bus mode with 99 participants possible) 

 Baud Rates 1200..115200 Baud, selectable 

 Data Formats 8 Data, Odd, Even or No Parity, one or two Stop Bits 

 Update Rates 

(Instantaneous/Averaging) 

0.000278..100 Hz (100 ms to 100 min), selectable for 
Wind Speed, Direction and Virtual Temperature 

 Output Rates 0.0167..500 Hz (2 ms to 60 s), selectable 

 Units m/s, knots, kph, mph, ft/min 

 Parameters Polar, UV, NMEA, TEMP, ENV see Chapter 8 

 Status Heating on, internal voltage error, blocked measure-
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ment track, ΔT track deviation, plausibility 

 Protocols MODBUS RTU, MESA, Thies, FT, Bayern Hessen 

 MODBUS Idle Interval 3.5 character 

Data Output  
(for ID: 010xx02x) 

Interface CAN/CANopen 

 Bit Rates 10 kbit/s..1 Mbit/s 

Data Output 
(for ID: 010xx05x) 

Interface SDI12 

 Baud Rate 1200 Baud 

Data Output  
(for ID: 010xx01x) 

Interface Analog / Frequency 

 Electrical Outputs 0/4..20 mA or 0/2..5/10 V, freely selectable for Wind 
Speed and Wind Direction 

Voltage: load > 1 kΩ Current: load < 500 Ω 

Frequency out up to 10000 Hz for wind speed 

 Update Rates 
(Instantaneous / Averaging) 

0.000278..100 Hz (10 ms to 100 min), selectable for 
Wind Speed, Wind Direction 

 Output Rates 0.0167..500 Hz (2 ms to 60 s), selectable 

 Resolution 16 bit 

Common Internal sample frequency  2500 Samples / s @ +50°C 

625 measurement values / s @ +50 °C 

Power Requirements WSWD only 9..36 V DC / 80..100 mA @ 24 VDC (depends on 
Sample Rate), reverse polarity protected 

 with heating 24 V DC (+15%, -50%) 

To be remote controlled via GPI 

(for ID: 010xx0xx0) with transducer heating about 20 W at 24V DC 
(PID controlled, pulsed, heating power scalable) 

(for ID: 010xx0xx2) with transducer and brackets 
heating 

about 85 W at 24V DC 
(PID controlled, pulsed, heating power scalable) 

(for ID: 010xx0xx1) with transducer, brackets and 
coverage heating 

about 125 W at 24V DC  
(PID controlled, pulsed, heating power scalable) 

(for ID: 010xx0xx3) with transducer, brackets, 
coverage and body  
heating 

about 230 W at 24V DC  
(PID controlled, pulsed, heating power scalable) 

Dimensions Size Ø210 x 220 (H) x Ø 63,5 mm (Bottom) See Chapter 
Dimensions 

 Housing Material Stainless steel A4L, V4A (Mat. No. 1.4404) 

 Weight 1.2 kg 

Environmental Housing Protection IP67 

 Mounting Type On mast tube, Ø48..50mm 

 Connector 8-pole plug M16 from Binder Series-423  
(connection in shaft) or with connected cable, see 
Chapter 13 

 Operating Temperature -55..+70° C 

 Humidity 0..100% rH 

 Precipitation 300 mm/hr, MIL STD 810F Method 506.4 

Qualifications EMC DIN EN 61000-6-2:2005 

  DIN EN 61000-6-3:2007 + A1:2011 

 MTBF 357 years @ 25 °C 

 Icing resistance MIL STD 810G 

 Blowing sand AECTP 300 
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 Corrosion DIN 9227 

 Vibration/Shock IEC 60068-2-64/-6/-27/-29 

 Solar irradiation DIN EN 60068-2-5 

 Freefall / Drop IEC 60068-2-32 

 Operating Height Up to 4000 m 
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 Dimensions 12.
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 WSWD Type Description (extract) and Accessoires 13.

ID Description 

01001000 WSWD SONIC Anemometer 
Basic Version 
WSWD with electronically controlled transducer heating 
24 V(+15 %, -50 %) about 20 W max, 
Wind Speed 0..75 m/sec, 
Wind Direction 0..359,9°, 
Interfaces: 
RS485 half-duplex or RS422 full-duplex interface 1200 up to 115200 Baud,  
1x GPI (general purpose in), 
Power supply 9..36 VDC, current drain 100 mA (@24 V), 
Operating Temperature: -40°C..+70 °C, 
Stainless steel housing IP67, 8-pole Binder housing connector inside mast, Pole mounting 
for 48-50 mm pole diameter 

010xx0x2 With additional heating system for transducers and brackets integrated 
about 85 W max, electronically controlled, 24 V(+15 %, -50 %), 
Operating Temperature: -55 °C..+70 °C 

010xx0x1 With additional heating system for transducers, brackets and coverage integrated, about 
125 W max, electronically controlled, 24 V(+15 %, -50 %), 
Operating Temperature: -40 °C..+70 °C 

010xx0x3 With additional heating system for transducers, brackets, coverage and body integrated, 
about 230 W max, electronically controlled, 24 V(+15 %, -50 %), 
Operating Temperature: -55 °C..+70 °C 

01001010 WSWD1 SONIC Anemometer 
Like WSWD, however with two analog output channels current (load < 500 Ohm) or voltage 
(load > 1 kOhm), 16 bit resolution, frequency out 10000 Hz for wind speed, measuring 
range scalable and offset configurable, RS485 interface for parameterization and reading 
output 

01001020 WSWD2 SONIC Anemometer 
Like WSWD, however with CAN interface  

01001050 WSWD5 SONIC Anemometer 
Like WSWD, however with SDI12 interface, 10 m connecting cable included for SDI12 and 
separate 24 V heating 

09000250 Wind Monitor 
Display and analysis of WSWD measurement data, configuration, extensive software pack-
age, executable on any Windows PC / Laptop 

31111452 M16 plug connector IP 67 
Cable socket, 8-pole, shielded, cable duct 6-8 mm,  
for wire size 0,75 mm² max., solderable, UL-approval 

09101105 M16 plug connector with cable 
Cable socket, 8-pole with 5 m connecting cable 
8-pin, IP67, shielded, (3 x 2x 0,14 + 2 x 0,5 mm²) 
UV-, Oil, Hydrolysis- and microbe resistance PUR outer shell 

09101105 M16 plug connector with cable 
Cable socket, 8-pole with 10 m connecting cable 
8-pin, IP67, shielded, (3 x 2x 0,14 + 2 x 0,5 mm²) 
UV-, Oil, Hydrolysis- and microbe resistance PUR outer shell 
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13.1. Identification Plate (example) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Explanations 

MODEL WSWD H / M / P stands for High Speed, Meteo or Air Pressure version only 

MESA ID MESA Id for WSWD SONIC Anemometer 

TF ID Theodor Friedrichs Id für WSWD SONIC Anemometer 

S/N Serial number (traceable at manufacturer) 

v, d Measuring ranges set by the manufacturer 

IN 
Nominal supply voltage 24 VDC, current consumption 0.1 A 
The WSWD, however works reliably from 9..36 VDC. 

Heating 
Heating power indicates the max. current consumption at nominal power supply 
of 24V DC. Please refer to Section Heating and Type Description for more 

details. 

OUT Refers to the available data interface(s), analog or digital 
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13.2. Type Code (Cross Reference) 

 

A B C D E F G H MESA - ID 

0 1 0 0 1 0 0 0 WSWD Basic Version 

    
       

  

    
     0 with Heating for Sensor ca. 20 W 

    
     1 with Heating for Top-Cover, Arms and Sensor, ca. 125 W  

    
     2 with Heating for Arms and Sensor, ca. 85 W  

    
     3 with Heating for Enclosure, Top-Cover, Arms and Sensor ca. 230 W  

    
     

   

    
   0 RS485 / RS422 Interface, Standard 

    
   1 0/2..5/10 V, 0/4..20/24 mA Interface 

    
   2 CANopen Interface 

 
    

   5 SDI12 Interface 

 

    
   

    
   

0    Standard Configuration 

   

1    Meteo (M) Version (Temperature, Air Pressure,  Air Humidity integrated) 

   

2    Meteo (P) with integrated Air Pressure  

    
  

     

    

1 Standard Wind Speed 0..75 m/s 

    

2 High (H) Wind Speed 0..100 m/s 

  
 
Example: 
 

WSWD2 HM High Speed, Meteo, with CANopen, 230 watt heating 

 
 
A B C D  E F G H TF - ID 

4 3 1 0 . 0 0 0 0 WSWD Basic Version 

   
          

  

   
  0 

 
 

 

RS485 / RS422 Interface, Standard 

   
  1 

 
 

 

0/2..5/10 V, 0/4..20/24 mA Interface 

   
  2 

 
 

 

CANopen Interface 

   
  

  
 

 
 

   
  

 
0 

 
 

with Heating for Sensor ca. 20 W 

 

   
  

 
1 

 
 

with Heating for Top-Cover, Arms and Sensor, ca. 125 W  

   
  

 
2 

 
 

with Heating for Arms and Sensor, ca. 85 W  

   
  

 
3 

 
 

with Heating for Enclosure, Top-Cover, Arms and Sensor ca. 230 W  

   
  

    
   

   
    

 

0  Standard Configuration 

   
    

 

1  Meteo (M) Version (Temperature, Air Pressure,  Air Humidity integrated) 

   
     2  Meteo (P) with integrated Air Pressure 

    

   
     

    

 

  
 0 Standard Wind Speed 0..75 m/s 

    

 
  

 1 High (H) Wind Speed 0..100 m/s 

 
 
Example: 
 

WSWD2 HM High Speed, Meteo, with CANopen, 230 watt heating 

 
  

0 1 0 1 2 0 2 3 

4 3 1 0 . 2 3 1 1 
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EG-Konformitätserklärung 
EC Declaration of Conformity (DoC) 

 
 
Produkt: WSWD SONIC Anemometer, Art. Nr. 0100xx0x, 0100xx1x, 0100xx2x 
Product:  WSWD SONIC Anemometer, ID 0100xx0x, 0100xx1x, 0100xx2x 
 
 
Basierend auf der Dokumentation: WSWD Bedienungsanleitung 001811 V1_3 
Based on documentation: WSWD User Manual 001813 V1_3  
 

Die Übereinstimmung der bezeichneten Produkte mit der Europäischen Richtlinie 
2014/30/EU (EMV Richtlinie) wird hiermit bestätigt. 

The conformity of the designated products with the European Directive 2014/30/EU (EMC  
Directive) is hereby confirmed. 
 
Die aufgeführten Produkte entsprechen den Bestandteilen der folgenden Europäischen  
Richtlinien und Verordnungen: 
The indicated products correspond to the essential requirement of the following European  
Directives and Regulations:  
 
 
Prüfgrundlagen: 
Regulations: 
 

EN 61000-6-2 Electromagnetic compatibility, immunity for industrial environment 

EN 61000-6-3 Electromagnetic compatibility, emission standard for residential, 
commercial and light industrial environment 

EN 61000-4-4 Electromagnetic compatibility, fast electrical transient/burst, level 4 
4kV 

EN 61000-4-5 Electromagnetic compatibility, surge immunity test, level 4 4kV 

 

 
Konstanz, 22.09.2017 

 

 

 

 

________________________________ 

Heinrich Bercher, Geschäftsführer/CEO 


