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Safety information

Please read this manual carefully before installing or operating this equipment. Non-compliance with

the instructions given in this manual can result in failure or damage of the equipment or may put

people at risk by injuries through electrical or mechanic impact.

Make sure that the personnel responsible for installation, configuration and maintenance is
familiar with the applicable regulations and standards!

Do not perform any installations in bad weather conditions, e.g. thunderstorms.

Prior to installation of equipment inform the owner of the measurement site or the authority
responsible for it. Upon completion, secure the installation from trespassers.

Maintenance and repair must be performed by trained personnel or an engineer of Sommer
Messtechnik. Only replacement parts supplied by Sommer Messtechnik should be used for
repairs.

Make sure that NO power is connected to the equipment during installation and wiring!

Only use a power supply that complies with the power rating specified for this equipment!
Keep equipment dry during wiring and maintenance!

B |f applicable, it is recommended to use accessories of Sommer Messtechnik with this equip-
ment.
Disposal

After this device has reached the end of its lifetime, it must not be disposed of with
household waste! Instead, dispose of the device by returning it to a designated col-

lection point for the recycling of waste electrical and electronic equipment.

Feedback

Should you come across any error in this manual, or if you miss information to handle and operate

the IDS-20s we are pleased to receive your feedback to office@sommer.at.
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1 What is the IDS-20s?

During the winter season a lot of our infrastructure is affected by icing. In the transportation sector
icing may not only impair the proper functioning of engines, sensors and signaling systems but may
also pose serious hazards through icy runways and ice accretion on airplanes. Power generation by
wind turbines solar- and hydroelectric generators may not be reliable under icy conditions and power
transmission may be interrupted by heavy ice loads on power lines. Last but not least, ice on a build-
ing or other structure, e.g. antenna, may add a lot of weight and increase the surface area exposed to
wind.

A unique and valuable feature of the IDS-20s is that it additionally considers meteorological data for
the purpose of a plausibility check: Parallel to the ice-sensor the IDS-20s measures the air tem-
perature and humidity and thereof calculates the dew and frost points. The sensor system then uses
these data for a plausibility check together of the measured ice values. Thus, the reliability of ice-

detection is improved.

Figure 1 IDS-20s
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2 Unpacking

When unpacking your IDS-20s sensor box please make sure that the following items are present:

[o10]
%B 1 IDS-20s controller
(o}
f 1 Cube 5 ice sensor (optionally Rod T 80 sensor)
1 Temperature and relative humidity probe
1 Radiation shield
1 Mounting pole @ 34 x 800 mm
1 Mounting brackets for controller, sensors and radiation shield
1 MAIN sensor cable
1 USB to RS485 isolated converter cable
1 Manual and Commander Software on USB stick

In case of missing or damaged items please contact your Sommer Messtechnik sales partner.
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3

Follow the steps described below to set the basic configurations and to acquire the first meas-

urement results.

4
m NOTE Perform the first start-up in your lab or office before installing the equip-

3.1

Get started

ment in the field!

Connect the IDS-20s to your PC

Install the Commander support software (see Installation of Commander).

2. Connect the yellow and gray wires of the sensor cable to the RS-485 to USB converter cable

and plug it into your PC as illustrated in the figure below.
Connect a 9...28 VDC power supply to the IDS-20s as shown in the figure below.

4. Click on Communication assistant on the right-hand side of the Commander window and follow

the instructions.

a. As Type of connection select Serial connection

b. As Device type select Sensor (9600 Bd)

c. Select New connection and select the COM port
During this procedure the communication assistant will search for connected devices. Upon suc-
cessful completion, the new connection is added to the connections list (tab Connections (F8)).
In the Communication section at the right-hand side of the Commander window select Mode
Connection and the previously created connection from the drop-down list.
Click Connect to establish a connection with the IDS-20s. If the connection was successful a

green icon is displayed at the top-right corner of the Commander window.

. Select the tab Parameters (F2) and click Download parameters from device on the left side of

the Commander window. The complete parameter list is transferred from the sensor to your

PC and displayed in the Parameter window.

Manual M 14



3 Get started

[ ]Cube 5

3.2

vk w N

3.3
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T/rH
IDS-20 Controller
| (o Temp. rel.H
L ( Sensor 1
——( mm——Sensor 2
Vaupy (6...30VDC) B> C " Veuppy
RS485-USB converter GND »> C- = GND
A (mm—2{RS-485 A
use vse B (mm—2{Rs-485B
PC —(mm—2{sDI-12
—(mm—>{Test INPUT
(224 Veu
Vext (24 VAC/DC) >—l (" 24 Veu
—(wm—2{ouT COM
—(mm—2{OUT Relay B
— (w2 {OUT Relay A
—(wm—"{OUT Function

Configure the IDS-20s

Select language, decimal character, units and decimal places (see General settings)
Define scope and structure of the data output (see General settings)

Set the zero-reading of the sensor (see Sensor setup)

Set the limits at which the relays switch (see Relay switching)

Send any modifications to the IDS-20s by clicking Upload modified parameters to device.

Acquire measurements

Establish a connection to your device as described in Working with connections.
Download the setup of your device as described in Download setup.

Select the Measurement (F3) tab.

In the Commandssection click Start polling measurement.
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Select the option Polling with measurements. Now, the Commander will trigger measurements

of the IDS-20s without any delays between measurements. The results are displayed Meas-

urement values and plotted in the Measurement data graph.

To finish polling mode click Stop polling.

M Commander 10810 - x
File Tabs Options Extra Help
Parameters (F2) Dalh(fl) Profile (F6) Stations (F7) Connections (F8) Terminal (F9)
Information ©® Devices & Communication ®
Device sQ-Xa Mode Comnection
Protocol address 0001 -
Connection | -]
Parameter From file N
File name retour Kunde-Ausiieferungsparam | [Sgifenack g fiscoothdteitel |
Serial number 24190325 Address [ |
Setupversion 23003 £ Code Description Solution ot ‘
G # 0 Sensor operates normally e . |
Covman Start and stop polling | Measurement values @ Logging (u]] |
ID Name Value Unit
Polling commands ands
‘ - - [ 8 fserchek 0 el @
i — |1 ke 49 mm I G assitant |
2 ey 1003 gi/s Last measurement l ‘
Parameter commands 3 Quality (SNR) e [ ]
[ Download parameters from device [ 4 Flow 5143 m*3/h T ®
Measurement data commands & e
||| 6 Leamedvelocity  1.003 m/s
||| 7 Leamed flow 5143 m*3/h -

Measurement data graph

[ — seff-check [ ) — Level [mm]  [J — Velocity [m/s] () — Quality (SNR) [ — Flow [m*3/h] flo
[0 Learned velocity [m/s] [[] = Leamed flow [m*3/h] (] = Opposite direction [%] [] = Supply voltage [V]

| |
[ |
| Open spectrum file l(| »
[ Save spectrum file ||| 5
[ Clear s, ms || §

g
| Creats POF file | E 1

= o

= 4

T T
2020-03-03 10:05:00 2020-03-03 10:10:00
Spectrum graph @

Authorization: Expert
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4 How the IDS-20s works

The IDS-20s ice sensor makes use of the different physical characteristics of air, water and ice at vary-
ing frequencies of an applied voltage. As illustrated in Figure 2 a single ice-sensor consists of two con-
ductive paths which generate an electric field between them when powered. This electric field is
different for air, water and ice. By measuring the resulting complex impedance at different fre-

guencies the volume content of ice, water and air can be detected.

Concuctive path Electric field

Aaa

~N 7

Conductive path

Figure 2 Principle of ice detection

4.1 Sensors

Depending on the application the IDS-20s is available in three versions with different sensor com-

binations. Figure 3 illustrates these versions.

The IDS-20s contains a single ice-sensor, either the Cube 5 or the Rod T 80. While the first option is

primarily used to detect icing events, the latter is applied to monitor heavy ice loads.

The IDS-20a combines two Cube 1 sensors and is mainly applied in aviation. As these two sensors

operate intermittently icing events can be detected without any interruption.

The IDS-20sd combines a Cube 5 and Rod T 80 sensor. This versatile system can detect icing events
and heavy ice loads and is usually applied in monitoring of buildings and other structures, e.g. anten-

nas or power lines.

4.1.1 Cube 1 sensor

The Cube 1 sensor contains three sensor plates arranged in an angle of 120° to each other. This
arrangement allows the determination of the icing direction. The sensor plates can detect water,

freezing rain and ice accretion from 0.01 to 1 mm.
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The sensor head contains a Pt1000 sensor to monitor the surface temperature of the device. Sensor

head and shaft can be heated separately with a 24 VAC/DC power supply.

4.1.2 Cube 5 sensor

The Cube 5 sensor contains three sensor plates arranged in an angle of 120° to each other. This
arrangement allows the determination of the icing direction. The sensor plates can detect water,

freezing rain and ice accretion from 0.1 to 5 mm.

The sensor head contains a Pt1000 sensor to monitor the surface temperature of the device. Sensor
head and shaft can be heated separately with a 24 VAC/DC power supply.

IDS-20s with Cube5 sensor IDS-20s with rod T 80 sensor

%N

IDS-20c with Cube 1 and Cube 5 sensor IDS-20d with Cube 5 and rod T 80 sensor

e ¢ &

Figure 3 IDS-20s versions

4.1.3 Rod T 80 sensor

The Rod T 80 sensor consists of three metal rods arranged in a triangle. The sensor can detect water,

freezing rain and ice accretion from 1 to 80 mm.
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The sensor head contains a Pt1000 sensor to monitor the surface temperature of the device. The

sensor does not contain a heating option.

4.1.4 T/rH sensor

To validate the icing detected by the ice-sensors an additional T/rH-probe is mounted with the sys-

tem. See Plausibility check for details.

4.2 Controller

The ice- and T/rH-sensors are connected to the controller of the IDS-20s which reads and processes
the acquired data and controls the sensor heating. It also provides an interface to connect to a data

processing device, e.g. PC or data logger, and a power supply.

4.3 Plausibility check

Formation and accretion of ice on a surface depends on specific environmental conditions determ-

ined by air temperature, humidity and surface temperature.

The IDS-20s uses the present meteorological conditions to verify the icing measured by the ice-
sensors: Parallel to the ice detection the IDS-20s measures the air temperature and humidity and cal-
culates the dew and frost points. With these data the IDS-20s checks if the conditions actually permit
the formation of ice as detected by the ice-sensors. Thus, icing events are detected with high reli-

ability.

4.4 Relay outputs

The IDS-20s provides two relay outputs to record the occurrence of icing events or to trigger an
action upon ice detection. Both relays can be configured to switch at a specified ice or water layer

thickness or icing rate. By doing so, different switching combinations can be selected:

B relay A and B respond to limit values of one sensor, e.g. ice layer thickness and icing rate
B relay A responds to a limit value of sensor 1, e.g. presence of water, and relay B to a limit value

of sensor 2, e.g. icing rate
B one relay responds to a limit value of one sensor, e.g. icing rate, and the other is turned off

The IDS-20s contains an additional relay that responds to the state of the device, i.e. switches if the
IDS-20s detects an error. The relay output can be configured to either close on proper functioning of

the device or if the device detects an error.
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4.5 Data interpretation

(%]
Ice forms at certain air and surface temperatures under high humidity levels. In many applications %‘
the information of instantaneous icing on a surface is required. In others, the duration and intensity i
o
of an icing event is of interest. In the following examples the interaction between atmospheric con- .
(%]
ditions and the occurrence of icing is illustrated. o
2
)
2
O
® g
<
= T air
5 = T surface
— Dew point
O 01+—HN
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Figure 4 Dew and ice on a Cube 5 sensor

In Figure 4 the formation of water and ice on a Cube 5 sensor is shown. In period A the air and sur-
face temperature of the sensor drop and closely reach the dew point, thus increasing the relative
humidity. As a consequence water condenses on the sensor surface as illustrated in the lower plot.

During the early morning hours the air and surface temperature further drop below freezing. This
temperature drop first leads to more water condensation and is then followed by a sharp rise in ice

formation as the water freezes. Shortly after, the sun rises and transforms the thin ice layer on the
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sensor through irradiation. This is visible by a quick drop of the ice thickness. During the day more ice

sublimates despite below-zero temperatures.
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Figure 5 Icing of a Cube 5 sensor

In Figure 5 several icing events of a Cube 5 sensor are illustrated. During period A air and sensor sur-
face temperature are below zero. However, due to relatively dry air no ice is formed on the sensor.
Later on, as the temperature drops again, the humidity approaches saturation. As soon as the frost
point is reached, ice starts to accrete on the sensor surface and keeps doing so with further falling

temperatures.

During period B the temperature reaches a minimum and then rises within a few hours by more than

5°C. Consequently, the ice layer on the sensor grows considerably faster.

In period C the temperature rises from below zero to positive temperatures, keeping its water sat-
uration. Once the temperature passes 0°C the ice on the sensor melts rapidly, which is marked by a

sharp drop in ice layer thickness and a slight increase of water on the surface.
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Figure 6 Icing-heating cycle of a Cube 1 sensor pair

In Figure 6 two pronounced icing events are shown. The ice layer on the sensor surface grows at dif-
ferent rates, depending on the ambient temperature. As soon as the sensor surface temperatures
rise above 0°C again the ice on the Cube 1 sensors melts rapidly and thus terminates the icing events.
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The close-up of Figure 6 also shows the intermittent heating-icing cycles of the two Cube 1 sensors
used in the IDS-20a. Whenever one sensor is heated and dried, the other monitors ice accretion. The

ice accumulation between two measurements, Alce, is summed up and recorded as the total ice thick-

ness as shown in the Ice graph above.
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5 Components

5.1 MAIN connector

T o i o

Power supply

12

2
RS-485 interface

3
SDI-12 interface 4

Test-INPUT (Simulation) 5

Heating

Relay OUTPUT
10

11

Vsupply
GND

RS485 A
RS485 B

SDI12

Test

+24V oy
24V

OuUT CoOM
OUT Relay B
OUT Relay A

OUT function

5 Components

10..30V

yellow-green

1 x RS-485 (1200...115200 Baud)
ASCII — Protokoll

Modbus

1 x SDI-12 (1200 Baud)

Low Level: 0..0,6 V
High Level: 2..30V

AC or DC

AC or DC

potential-free, max. 0.8A

I A ATTENTION The relay outputs are referenced to GND on pin 12.

Manual

24



(%]
C
e
=
©
S
=
O
9]
o
n
©

6 Specifications

Sensor type

Measuring range ice thickness

Weight

Length

T/rH-sensor

Cube sensor 5 Cube sensor 1 Rod sensor 80

0.1...5 mm 0.01..1 mm 1..80 mm
0.7 kg 0.7 kg 2.3 kg
560 mm 560 mm 580 mm

Dew point

Frost point

Air temperature
Air humidity
Weight

Size Lx W x H

IDS-controller

-20...420 °C
-20...420 °C
-40...+60 °C
0..100 %
0.715 kg

310 x 120 x 165

Power supply

Power con-
sumption

Output

Operating tem-
perature

Protection rating

Lightning pro-
tection

Size Lx W x H

Weight

Sensors 10...28 VDC
Heating 24 VAC/DC
integrated overvoltage protection

Active measurement 50 mA at 12 VDC
Heating max. 7A at 24 VAC/DC

RS-485 (Modbus)
SDI-12

3x relay output, max. 0.8 A each

-40...60 °C

IP 66

Integrated Lightning Protection against indirect Lightning; discharge capacity
0,6 kW Ppp

318 x 208 x 132 mm

3.6 kg
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7 Installation

7.1 Site selection

The IDS-20s may be installed as a stand-alone system or mounted to facilities such as wind turbines,
utility poles or antennas. To gain icing data that describe the icing on the monitored facility as accur-
ate as possible the IDS-20s has to be installed at a representative position. This means that the ice-
sensors should face the same environmental conditions as the monitored facility. Especially, the ice-
sensors should not be mounted in the lee of an installation. It is also very important that the ice-
sensors are influenced as little as possible by any installation or structure. Make sure that the sensors

are not installed too close to your monitored facility.

The sensors and controller of the IDS-20s have very low power consumption and can be operated
with an autonomous power supply, e.g. solar generator. However, if the IDS-20s is operated with
sensor heating (up to 7 A at 24 VAC/DC) your measurement site needs to have access to mains

power.

The IDS-20s must not be installed where passers-by could be hit by falling ice. If required, close off

the measurement site and/or indicate the risk.

7.2  Things to consider for installation

7.2.1 Power supply

The IDS-20s consumes 50 mA @ 12 V during active measurements. Between measurements the IDS-

20s automatically switches into standby-mode.

The Cube 5 sensor of the IDS-20s is heated if a defined ice-layer thickness is exceeded. This heating
requires up to 7A @ 24V and can be provided by either a 24 VAC or 24 VDC power supply. The Rod T

80 senor has no heating.

7.2.2 Signal cables

Maximum cable length

Please consider the maximum cable lengths for the applied transmission protocol:

Manual M 26

c
2
4+
e
©
-~
(%]
C
N~




c
iel
s
i
©
-

(%)
=
~

Max. cable length

SDI-12 ~60 m (depending on wire cross section and number of sensors)

RS-485 ~300 m

Table 1 Maximum cable lengths

4
m NOTE Cable lengths longer than 60 m require a heavier gauge wire if the
power supply drops below 11 V.

7.2.3 Lightning protection

If the underground at the measurement site permits sufficient current dissipation it is strongly recom-
mended to equip the sensor support or mast with properly dimensioned lightning protection. Consult

an expert for advice.

The IDS-20s is protected against overvoltage. If a data logger is mounted to the mast, its ground lug

must be properly connected to earth ground.

7.3 Required tools and equipment

Prepare the following tools and equipment to install the IDS-20s:

Qty Tool
1 Flat spanner 13 mm
1 Wire cutter

7.4 Mounting

The IDS-20s is shipped with mounting accessories which combine the ice-sensors, T/rH-sensor and

the controller to a single unit. Please follow the instructions below to mount your IDS-20s:

1. Mount the IDS-20s controller to the structure of your measurement site with the provided
shackles. The housing of the IDS-20s controller provides brackets to mount a horizontal or ver-
tical tube with a diameter up to 60 mm. Tighten the shackles around the tube and secure them

with additional nuts.
2. Attach the supplied @ 34 mm mounting tube to the IDS-20s controller as illustrated below.

Tighten the shackles around the tube and secure them with additional nuts.
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If you are using a Cube 5 sensor mount it on the 34-mm tube with the black dot on the sensor
head facing north. Make sure that the sensor is mounted upright. Tighten the shackles around
the tube and sensor shaft and secure them with additional nuts. If the sensor is not adjusted
towards north, any offset can be corrected for in the Commander software.

If you are using a Rod T 80 sensor mount it on the 34-mm tube with the black dot on the
sensor head facing north. Make sure the rods of the sensor point downwards. Again, tighten
the shackles around the tube and secure them with additional nuts. If the sensor is not adjus-

ted towards north, any offset can be corrected for in the Commander software.

A ATTENTION

The rods of the Rod T 80 sensor must always point downwards. Other-
wise, ice may accrete on the sensor housing and thus produce erroneous
ice readings.

However, the Rod T 80 sensor may be mounted in a slanted position as
shown in Figure 8. This might be appropriate when monitoring power
lines. In this case the sensor may be aligned in the direction of the power

cables.

Insert the T/rH-sensor into the radiation shield and secure it by tightening the plastic nut.
Attach the radiation shield in an upright position to the 34-mm tube. Tighten the shackles
around the tube and secure them with additional nuts.
Connect the sensor cables to the quick-connectors of the IDS-20s controller:

1. Ice sensorto Sensor 1

2. T/rH-sensor to Temp. rel. H
Connect the MAIN sensor cable to the IDS-20s controller.
For the sensor heating (Cube 5 only) and controller operation connect your power supply to
the other end of the MAIN sensor cable as shown in Figure 10. Separate power supplies for con-
troller and heating may be used. Make sure the power supply for the sensor heating provides

sufficient power for defrosting (< 7A).

. Connect your data acquisition device to the IDS-20s.
10.

Optional: Connect the IDS-20s controller to the switch cabinet provided as an accessory by

Sommer Messtechnik.

Sommer provides a switch cabinet for the IDS-20s. This cabinet contains a
power supply for sensor heating and controller operation, a data logger as well

as a cellular modem for data transmission.
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Figure 7 Mounting of sensors and controller
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Figure 8 Positioning of Rod-80 sensor

7.5 Wiring

7.5.1 RS-485 wiring

Connect the IDS-20s to a data logger or RS-485 network according to the figure below.
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[ ]Cube 5

T/rH
g IDS-20d Controller
E | (o Temp. rel.H
2 L ( Sensor 1
f ——( mm—Sensor 2
Veupy (6...30VDC) B> C " Veupnly
GND » (mm—2GND
RS-485 A * (mm—2{RS-485 A
RS-485 B . (mm—2|Rs-485B
Data logger —(mm——{SDI-12
—(mm—>{Test INPUT
(2 24 Veu
Vext (24 VAC/DC) >—l (" 24 Veu
—(wm—2{ouT COM
—(wm—2{0OUT Relay B
— (w2 {OUT Relay A
—(wm—"{OUT Function
Other RS-485 sensor
RS-485 A
RS-485 B

7.5.2 SDI-12 wiring

Connect the IDS-20s to a data logger by SDI-12 according to the figure below.

SDI-12 uses a shared bus with a ground wire, a data wire (indicated as SDI-12) and an optional +12 V

wire.

4
m NOTE The connection with the 12 V power supply is optional and depends on
the connected SDI-12 master device (typically a data logger).
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[ ] Cube 5

T/rH
IDS-20d Controller 6
=
( Temp. rel.H %
L ( Sensor 1 g
(o Sensor 2 ~
Veuppy (6...30VDC)  »—— C | Ve
GND : (mm—2{GND
! —(mm—2{RS-485A
GND * ! — (mm—>{RS-485B
SDI-12 ’ : (mm—2{SDI-12
12V F---@bl oo —(mm—>{Test INPUT
: Cmm—224 Vex
Data logger [ )_l ; 7
I Vext (24 VAC/DC) (= 24 Vext
: — (mm—2{0UT COM
: —(mm—2{OUT Relay B
! —— (w2 OUT Relay A
: ——( mm——{ OUT Function
|
: Other SDI-12 sensor
! GND
: SDI-12
e +12V

Figure 9 Wiring of the IDS-20s with a data logger via SDI-12

7.6 Start-up

After successful testing, verify that the measurement data are recorded by your data acquisition sys-

tem and check the data transmission to the remote server if applicable.
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8 Operation

8

8.1

1.
2.

Operation

Connect device to PC

Install the Commander support software (see Installation of Commander).

Connect the yellow and gray wires of the sensor cable to the RS-485 to USB converter cable
and plug it into your PC as illustrated in the figure below.

Connect a 9...28 VDC power supply to the IDS-20s as shown in the figure below.

4. Click on Communication assistant on the right-hand side of the Commander window and follow

33

the instructions.

a. As Type of connection select Serial connection

b. As Device type select Sensor (9600 Bd)

c. Select New connection and select the COM port
During this procedure the communication assistant will search for connected devices. Upon suc-
cessful completion, the new connection is added to the connections list (tab Connections (F8)).
In the Communication section at the right-hand side of the Commander window select Mode
Connection and the previously created connection from the drop-down list.
Click Connect to establish a connection with the IDS-20s. If the connection was successful a
green icon is displayed at the top-right corner of the Commander window.
Select the tab Parameters (F2) and click Download parameters from device on the left side of
the Commander window. The complete parameter list is transferred from the sensor to your

PC and displayed in the Parameter window.
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[ ]Cube 5

T/rH
IDS-20 Controller _5
| (o Temp. rel.H g
L ( Sensor 1 o)
——( mm——Sensor 2 e
Vaupy (6...30VDC) B> C " Veuppy
RS485-USB converter GND »> C- = GND
A (mm—2{RS-485 A
use vse B (mm—2{Rs-485B
PC —(mm—2{sDI-12
—(mm—>{Test INPUT
(224 Veu
Vext (24 VAC/DC) >—l (" 24 Veu
—(wm—2{ouT COM
—(mm—2{OUT Relay B
— (w2 {OUT Relay A
—(wm—"{OUT Function

To activate the communication between your device and the Commander software follow the steps

described in Working with connections.
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9 Maintenance

9 Maintenance

The IDS-20s generally does not require any special maintenance. However, the ice-monitoring system
should be inspected regularly for any damage or soiling on the Cube 5 sensor and any dirt on the tip

of the T/rH-sensor. If required, the sensor head and rods can be cleaned with water.

It is recommended to compare the temperature measurements of the ice-sensors and the T/rH-
sensor regularly. Any offset can be corrected in the IDS-20s setup section Technics. If the tem-
perature offset should be too large, a sensor recalibration is recommended.
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10 Support software Commander

10.1 Software features

The Commander is a multipurpose software tool to configure and operate any Sommer Messtechnik

device. It offers the following functions:

B Communication with Sommer Messtechnik sensors and data loggers via serial connection,
modem, socket, IP-call and Bluetooth®

B Management of connections and stations

B Configurations of sensors and data loggers

B |ive data monitoring and storage

B Data management including download from data loggers and transmission to MDS (Meas-

urement Data server)
B Terminal window to check data transfer and to access device settings directly

10.2 System requirements

The Commander software supports 32- and 64-bit versions of Windows 7 SP1, Windows 8, Windows
8.1, Windows 10 and Windows 11.

For correct operation Microsoft® .NET Framework 4.5 or later must be installed.

10.3 Installation of Commander

Follow the steps below to install the Commander software:

1. Plug the USB stick shipped with the device into your PC.
2. Double-click the commander.msi installer file on the USB drive.
3. Click Next on the pop-up window
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ﬁ Commander Setup v0.1.31

Welcome to the Commander
Setup Wizard

The Setup Wizard will install Commander on your computer.
Click "Mext™ to continue or "Cancel” to exit the Setup Wizard.

4, Read the instructions and click Next

5.

37

ﬁ Commander Setup

Read me file
Please read the following text carefully

There are different inzstallations available, which have an impact on the autematic A
generation of the data structure.

Only for me
(Mo Admin rights necessary; Update only by the user who performed the installation)

Installation folders:
. User program folder "UsermApplata\LocalPrograms\SommeniCommander):
Cata structure in the parent folder "User™Applata\LocalhPrograms\Sommer)
. Specific folder (i.e. cAZommeriCommander);
Data structure in the parent folder {i.e. c\Sommer)

Advanced Installer

Select the installation type and click Next

M
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ﬁ Comrmander Setup

Installation Type
Choose the installation type.

Install Commander for;
i only for me (magra)

(®) Everybody (all users)

Advanced Installer - -

S
ﬁ NOTE

Two installation types are available. Depending on the selection, the
access rights and the folder structure differ:
Only for me
No admin rights are required. Updates are only available to the user who
installed the software.
Installation folders:
B User program folder:
Users\User\AppData\Local\Programs\Sommer\Commander
Data structure:
Users\User\AppData\Local\Programs\Sommer
B Specific folder (default):
C:\Sommer\Commander
Data structure (default):
C:\Sommer
Everybody
Admin rights are required. Updates may only be performed by system
administrators.
Installation folders:
B Standard program folder:

Program Files (x86)\Sommer\Commander
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Data structure:
Users\Public\Public documents\Sommer
B Specific folder (default):

C:\Sommer\Commander

[,

Data structure (default):

C:\Sommer

6. Select the installation directory and click Next.

ﬁ Commander Setup —

Select Installation Folder
This is the folder where Commander will be installed.

(®) Default folder:

iC: \Program Files {(x86)\Sommer\Commander?,

Data structure in "Public documents® (Users'\Public\Public documents\Sommer).

() specific folder:

iC:‘nSnmmer‘l,Cummander'l, Browse, ..

Data structure in the parent folder (i.e. C:'Sommer).

Advanced Installer

come [Tows ] | oo

7. Select the features to be installed and click Next.

39
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ﬁ Commander Setup

Custom Setup
Select the way you want features to be installed.

Click on the icons in the tree below to change the way features will be installed.

Commander
- = ~ | Desktop Shortouts
=3 ~ | Start Menu Shortouts

Commander Care Files {required)

This feature requires 11MB on your
hard drive. It has 2of 2
subfeatures selected, The
subfeatures require SKB on yvour
hard drive.
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Location: C:\Program Files (x35) \Sommer{Commander,

Advanced Installer

Reset < Back Cancel

8. Click Install to start the installation.

ﬁ Commander Setup

Ready to Install
The Setup Wizard is ready to begin the Commander installation

Click "Install” to begin the installation. If you want to review or change any of your
installation settings, dick "Back”™. Click "Cancel” to exit the wizard.

Advanced Installer

<Back | ®mnswl | | Cance

9. Click Finish to complete the installation.
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ﬁ Comrmander Setup >

Completing the Commander
Setup Wizard

Click the "Finish” button to exit the Setup Wizard.
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10.4 Change authorization

To prevent unintended changes of parameters in the Technics menu authorization is generally set to
Normal. Parameter modifications in Technics are enabled by switching the authorization level to

Expert as described below:

1. On the upper tab bar click on Options and select Common.
2. In the Options window select authorization Expert and click OK.

Language |Eng|i5h

Font size | 14

Authorization |£xpert

v/ 0k X CANCEL
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10.5 Working with connections

10.5.1 Establish a connection with the Communication assistant

el .

Install the Commander support software as described in Installation of Commander.

Connect the device to your PC.

Start the Commander software on your PC.

Click on Communication assistant on the right-hand side of the Commander window and follow

the instructions. During this procedure the communication assistant will search for connected
devices. Upon successful completion, the new connection is added to the connections list (tab

Connections (F8)).
In the Communication section at the right-hand side of the Commander window select Mode

Connection and the previously created connection from the drop-down list.
Click Connect to establish a connection with the IDS-20s. If the connection was successful a

green icon is displayed at the top-right corner of the Commander window.

To view the settings of the connected device or to read the current measurements, follow the steps

described in Download setup and Record measurements.

10.5.2 Establish a connection manually

s w e

Install the Commander support software as described in Installation of Commander.

Connect the device to your PC.

Start the Commander software on your PC.

Select the required connection in the Connections list of the Connections (F8) tab and click Con-

nect. If the connection was successful a green icon is displayed at the top-right corner of the

Commander window.
If you don't have the required connection available in the Connections list, create a new con-

nection as described in Create a new connection.

To view the settings of the connected device or to read the current measurements, follow the steps

described in Download setup and Record measurements.

10.5.3 Create a new connection

1. Select the Connections (F8) tab in the Commander.
2. Click New connection.

In the section Connection settings enter a name of the new connection, e.g. Serial-com1-9600,

and the connection type, e.g. Serial connection.

Manual M 42

—
()
©
c
@
S
£
o
O
(&)
—
@
=
&
(e}
(%]
+
—
o
o
o
>
(%]
o
i




4. Enter the required information for the selected connection type.
If your IDS-20s is wired to your PC with a RS-485 to USB converter cable, select the port where

the device is connected and select a Baud rate of 9800.

10.6 Working with stations

10.6.1 Create a station with the Communication assistant
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In order to manage several data loggers, to connect to a data logger via IP-call and to download data,
stations can be created in the Commander software. To view a list of all stations select the tab

Stations (F7).

Perform the following steps to create a new station with the Communication assistant:

1. Click on Communication assistant in the Commander-window

W' Commander 1.0.8.2 - O X
File Tabs Options Extra Help

P v

B OO Famet
| -

Commands Mode |Connection ‘
Connection [Ports (3600) -]

File commands = =
Devices | i

: Spen fe } Logging [ | ‘—Hg\

Save parameter file

Commands (0]

| L Communication assistant \

A Connect |

\ Disconne ‘

Click ®

Authorization: Normal

2. Inthe pop-up window choose the required connection and click Next.
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Type of connection
With what type of connection you want to communicate?

@ Serial connection
(") Bluetooth

(P call

O Socket connection
O Modem connection
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3. Verify that the IDS-20s is connected to your PC and a power supply. Click Next.

Serial connection: Device fully functional?

Make sure that the device is connected and supplied.
Click "Next" to proceed.

[ Back | BN [ Concel |

4. Select Logger (115200 Bd) and click Next.

Serial connection: Device type
With what type of device you want to communicate?

() Logger (115200 Bd) (MRL-6, MRL-7, RQ-30 ADMS)
() Sensor (9600 Bd)  (RQ-30, RG-30, SQ-X, DuoVQ, SPA-2)

Or should a port be checked with changing settings?
O Check port Baud rate, Parity and stop bits

5. Select Scan ports and click Next.
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Serial connection: Connection

Do you want to communicate with an existing or new connection?

Baud rate 115200

Existing connection

O Connection Portd (115200) | =
Mew connection

() Select port 09 |~
@ Scan ports

6. The Commander now scans all available ports.

7. Adopt the Name provided by the communication assistant. Click Next.

45

Serial connection: Scan device
All available serial ports are sequentially scanned for a device,
When the first device is found, the procedure is stopped.

Scan ports
Port: 11

417

E——) |
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Serial connection: New connection

A device has been detected with the connecticon.
The connection is created.

Name |Portd (115200} |
Type Serial connection
Port L

Baud rate 115200

| Back | TN | Cancel |
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8. The Commander now scans the selected port for connected devices.

Serial connection: Scan devices

All available devices are scanned,

Scan devices
Scan all devices "0099" in level "1

Devices

0000 41,2

12/13

I 2
[ Back |[ Nex | (IiCancall

9. Adopt the Name of the new station or enter a new name. Click Next.
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‘Communication assistant
Step 1 Step2 Step3 Stepd Step5 Step6 Step7 Step 9
Mew station
Mo matching station has been found.
Changes of the station number are performed on the device as well.
Station ID 05170012
Station number [05170012 |
Name |RQ-ADMS |
Devices [ v 000D MRL-7T |

Do you want to save the station?
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| Back | Yes | Mo |

10. A new station has now been created. Click Finish.

i fnnrlmmicabunmshnt

Step 1 Step2 Step3 Step4 Step5 Step6 Step 7 Step 8 [net)
Station selected

The station has been selected and can now be used.

| Back ||  MNext | [ Finish

11. The newly created station can now be selected in the Communication section of the Com-

mander. Click Connect to activate the connection to your device.

10.6.2 Create a station manually

In order to manage several data loggers, to connect to a data logger via IP-call and to download data,
stations can be created in the Commander software. To view a list of all stations select the tab
Stations (F7).

Perform the following steps to create a new station:

In the tab-menu Stations (F7) click New station.
Under Station settings enter the Station number and Sommer ID. By default both settings are

set to the device’s serial number (visible on the IDS-20s housing).
3. Select the Connections used for the station. Multiple selections are possible; the default con-

nection can be selected by ticking the circular field.
4. Depending on the connection type, enter the additional information, e.g. Address for a

Bluetooth connection or IMSI number for an IP call.
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5. Enter the settings for Data management.When data are downloaded from a connected IDS-20s
they are stored in an archive-file by default. Each archive-file contains the data of a year or
month, as selected in Archive type. Selection None will save all data in one file.The default loc-
ation for data files is C:\Users\Public\Documents\Sommer\Data\.

6. Save the newly created station with the button Save station.

10.7 Working with measurements
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10.7.1 Poll continuous measurements

Establish a connection to your device as described in Working with connections.
Download the setup of your device as described in Download setup.

Select the Measurement (F3) tab.

In the Commandssection click Start polling measurement.

vk W e

Select the option Polling with measurements. Now, the Commander will trigger measurements
of the IDS-20s without any delays between measurements. The results are displayed Meas-
urement values and plotted in the Measurement data graph.

6. To finish polling mode click Stop polling.

M Commander 1.0.8.10 — X
File Tabs Options Extra Help
Parameters (F2) m Data (F4) Profile (F6) Stations (FT) Connections (F8) Terminal (F9)
Information (©®@ Devices (® Communication ®
Device 50-Xa sQ Mode Connection
Protocol address 0001 : z

Connection | -
Parameter From file e L
File name retour Kunde-Auslieferungsparam | [Saifhage ® Blustooth device L}

Serial number 24190325

Spectrum commands

Open spectrum file

Clear spectrums

|
[
[
I Save spectrum file
|
| Create PDF file

Code Description

Measurement data graph

Cause Solution

[J — Seif-check )i — Level [mm] O — Velocity [m/s] () — Quality (SNR) — Flow [m*3/h] F

O Leamed velocity [m/s] (] — Learned flow [m*3/hl (] — Opposite direction [%] (] — Supply voltage V] =
»

T T
2020-03-03 10:05:00 2020-03-03 10:10:00

Address

Setup version 23003 — Port [
i ¥ 0 Sensor operates normally i 0001 505
Comnan Start and stop polling Measurement values @ togging (=]}
= ID Name Value Unit
Palling commands Commands
L ‘ 0 Selfcheck 0 =
i = — [ 7 e 49 mm [ & ==
2 Velocity 1.003 m/s Last measurement l
Parameter commands 3 Quality (SNR) 6705 [
[ Download parameters from device 1| 4 Flow 5143 mA3/h E—
Measurement data commands 5 Flow sum m*3
| Clear data ||| 6 Leamedvelocty  1.003 mys
[ Save data ||| 7 Leamed flow 5143 mA3/n -

Authorization: Expert

tol‘

NOTE The polling mode stops automatically after 30 minutes.
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10.7.2 Record measurements

vk w N

Establish a connection to your device as described in Working with connections.

Download the setup of your device as described in Download setup.

Select the Measurement (F3) tab.

Make sure that Measurement output is set to Measured values push or Storage values push.

If the connection with your device is active, the data will now be displayed in the measurement
table and updated at the interval specified in the setup. Also, the incoming data strings are dis-
played in the Terminal.

Click Save measurement data in the Commands section to save the recorded measurements.

The data are saved as a *.csv file in the SommerXF format.

4
m NOTE You can change the scope of the data output in the setup Information.

10.8 Working with data

10.8.1 View live data

Follow the steps below to view live data acquired from your device:

1.

49

Establish a direct or remote connection with the IDS-20s using the Commander. Use an existing
Commander-connection or -station if available.
In the Parameters (F2) tab download the parameters of the IDS-20s.
Now, there are two options to view the measurement data:
1. If Measurement output is set to Measured values push or Storage values push, data are
displayed in the Measurement (F3) tab in the specified measurement interval.
2. Open the Measurement (F3) tab and click Start polling measurements. With this option
measurements are triggered in the fastest possible sequence and the results are dis-
played instantly. This measurement mode can be stopped by clicking Stop polling, or it is

finished automatically after 30 minutes.
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10.9 Working with spectra

10.9.1 Record spectrum

AW N

Establish a connection to your device as described in Working with connections.
Download the setup of your device as described in Download setup.

Select the Measurement (F3) tab.
Click Start spectrum mode in the Commands section. Now the Commander collects the spec-

trum data and displays them in Spectrum graph.

»

X4
ﬂ NOTE The collection of the spectrum data may require some time.

Click Save spectrum file in the Commands section to save the recorded spectra. The data are

saved as a *.xIms file.
4
ﬂ NOTE The number of acquired spectra is displayed at the bottom of the
Spectrum graph. You can navigate through the spectra by clicking the nav-

igation buttons.

Click Stop spectrum mode to quit recording spectra.

10.9.2 Read spectrum file

1. Open the Commander.
2. Click Open spectrum file in the Commands section.
3. Select the desired spectrum file (*.xmls) and click Open. The spectra are now opened and dis-

played in the Spectrum graph.

&
m NOTE The number of acquired spectra is displayed at the bottom of the Spec-

trum graph. You can navigate through the spectra by clicking the navigation but-

tons.

Manual M 50
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10.10 Working with setups

10.10.1 Download setup

1. Establish a connection to your device as described in Working with connections.

2. Select the Parameters (F2) tab in the Commander software.

3. Inthe Commands section click Download parameters from device.
The Commander now downloads the setup currently active on the IDS-20s. This may take some
time if you are downloading the setup for the first time to your PC. Consecutive downloads of a
setup with the same version number will be faster as the parameter structure is already avail-

able.

You can now save the setup file by clicking Save parameter file, or edit the settings as described in

Edit setup.

Save the setup on your PC before you make any changes!

10.10.2 Open a setup file

1. Start the Commander on your PC and connect to your IDS-20s either directly with the USB to

RS485 isolated converter cable or, if available, the optional Bluetooth connection.
2. Open the Parameters (F2) tab and click Open parameter file. Select the required file (extension

xmld or .xmla).
3. Verify the new settings and click Upload all parameters to device. After completion the new set-

tings are active on your data logger.

10.10.3 Edit setup

1. Open the setup file as described in Open a setup file or download it from your device as

described in Download setup.
2. Adapt the values of the settings in question and press Enter after each. After you have changed

a value, its text box will turn red.
&
Ll NOTE If you have entered a value outside the data range of the setting,

it will be forced to the next valid value! The valid range of each setting is

listed in the Parameter definitions.
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3. After you have adapted all required settings save the setup file and/or upload the setup to

your device by clicking Upload modified parameters to device.
Once the setup has been saved or uploaded, the modified red text boxes will turn white again,

indicating that the settings have been saved/applied.

10.10.4 Upload new setup file

Establish a connection to your device as described in Working with connections.

2. Select the Parameters (F2) tab.
Download the setup currently on the IDS-20s as described in Download setup and save it by
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clicking Save parameter file. This step is recommended to have the latest setup available for
documentation.

4. Click Open parameter file and select the required setup file (*.xImd) on your PC.

5. Click Upload all parameters to device. This transfers the current setup to the IDS-20s.

6. To verify the correct upload click Dowanload parameters from device. This will display the

present setup of the IDS-20s.

10.11 Update firmware

Connect the IDS-20s to your PC with the USB to RS485 isolated converter cable.

Make sure no connection is active in the Commander (no green icon at the top-right corner).
Click on the menu item Extra and select Start Programmer.

Select the firmware file (*.hex) provided by SOMMER Messtechnik. Make sure the file is stored

AW N R

on your PC and not on a USB or network drive.
Choose the COM-port the data logger is connected to and a Baud-rate of 57'600.

b

6. Perform the following three steps in short sequence:
® (Click Program
® Unpower the data logger
B Wait 3...5 seconds to enable full activation of the bootloader and a correct restart (capa-

citors must be discharged, and if the device had been in sleep mode, this can take some
time)
B Repower the data logger
The firmware currently present on the data logger is now erased and the new one copied to
the data logger. During the update process the pop-up window may show the following mes-

sages:
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10.

53

»

File Tabs Options Extra Help

L Lot
Device
Protocol addi

Parameter

(C\Users\daman Desktop\MRL6 upt
Serial numbef

i |
sotmrce] g Wesmen
Commands || [info: Open COM3
- Info: Reading Terget Device ID
Filecomman{ | ERROR: No or bad response for Device ID
5@ |Info: Reading Target Device ID

ERROR: No or bad response for Device ID
Info: Reading Target Device 1D

7 x

¥ Programmer

Device
coms |84 57600 I=

stop || check difference

T

i PIC24FI256GB110 (ID: 0x1019)
Softwaretype (ID: 0<0040)
file

Info DTgmmmmg device

Programmer is working, please wait!

Special commands

[ o ‘H

W

File Tabs Options Exira Help

2 | B2 Programmer

Device
Protocol add

i alsersdomen Desktop\MIRL upsate\MRL-S 5v1 7600 - e [T hcos |
Serial numbe hoase

. i )
Software vers \—I’W Iy [ check difference

ey <> Address: U= UGFFFF

[coms [-] (57600 [~]

File commani

d
Infor -> Address: 16 = OuFFFF

Info: Got 0 bad character(s)

Info: Got 0 unexpected answer(s)
Iinfo: Got 0 bad or none answers)
Info: Everything s fine

Info: -> Bye, bye

Info: Connection closed,

ALL DONE! To ensure hooting of the new program, please reset the device

(= |

Information Y |

The programmer is not ready; power needs to be on.

The programmer is active.

The firmware update has finished.

Close the programmer-window as soon as the firmware update has finished.
Switch off and repower the data logger again.

Open the Parameters (F2) tab.

Click Download parameters from device. The download of the new parameter list might take a

few minutes as the parameter structure may need to be downloaded as well. After completion

the new firmware and setup versions will be displayed in the Information section.
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11 Configuration of the IDS-20s

11.1 Software tools

The IDS-20s can be configured with one of the following tools:

B Configuration with Commander support software

B Configuration with a terminal program
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11.2 Configuration with Commander support software

Follow the steps below to modify the configuration parameters of the IDS-20s:

1. Establish a connection between your PC and the IDS-20s.
2. Select the tab Parameters (F2) and click Download parameters from device. The complete para-

meter list is transferred from the sensor to your PC and displayed in the Parameter window.

M Commander 1.0.8.2 - [m] x
File Tabs Options Extra Help

e ot (7] Measurement (F2)  Data (F4) | Stations (F7)  Connections (F8)

b 6
. = First, select I Mode iCanne:tlon T |
Connection [Port5 (9500) -]
File commands = —
Devices [ Ll
| Open file : Logging [ ] I - |
Save parameter file
Commands @
| Communication acsistant |
de M | Connect |
[ Disconnect |
Second, download esininal ®
parameters

Authorization: Normal
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ﬂ NOTE The first download of the parameter list may take a few minutes.

After that the device is known to the PC and consecutive downloads are

much faster.

[ree

File Tabs Options Extra Help

e L () ) Measurement (F3) Data (F4)

Serial: Port 05,
Device: 0001 RQ-30

Connection: Port (2600)
9600 Bd

Parameters are

23/39
Waiting time: 3/20 5

I 0

Cancel

downloaded from
device

Information @ @ Parameters Communication @
Device RQ-20 RQ.30 Mode Cor | =
Protocol address 0001 0001 Connection |P | =
Parameter Not synchronized Devices ‘ §
Serial number 45151821 R —
; Logging [0 ]
Setup version 2.33.01 L -
|| Software version 2.71.01 Commands. ®
|
| Commands ‘
File commands }
| ‘ Download schema @
[ A PATATICICkoh | Get parameter list 4
Device commands =

3

| Authorization: Normal

3. Save the parameter file to your PC by clicking Save parameter file. This step is recommended to

track any configuration changes.
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File Tabs Options Exira Help

po— 0

Device commands

Save parameter file

| Logging O

Commands

| Communication ®
Mode |Connection -|
Connection | Fort5 (9500) -
Devices  |0001 RQ-30 L
[=]

| Communication assistant

~~-DIG-QUT limit monitor (LM)

| Upload all
RQ and 5Q commands

\ Set up radar device |

Information @@ Parameters
|| Device RQ-20 RQ-30
|| Protacol address 0001 b1
: Parameter Synchrenized
|| Serial number 45151821 Main menu
|| Setup version  2.33.01 A Measurement trigger interval [ ~]
|| Software version 2.71.01 B Measurement interval 25 sec
|
|| Commands il
| D Level
|| File commands Sialbal
E Vel
: [ Gpen ™ 1 éoclty v)
Il ——— F Discharge table (Q)
|
|
|
|
|

.8017 | Fa4d
.0870| Fasd=0.
.8117|F11d=0.0139 | F12d=0.0161
.0206|F1 .8252|F16d
#ABBR1GE=1]|GC=0| D=8 | HA=2 |

1343
0| HLG=300 | HMA=C | 3C
HMD=3 |HME=2 | 2742;
HMH=3 |HMI=2 | ABCT;

| Autherization: Normal |

Adapt the parameters required for your application. Changed values are displayed with a pink

background.

M Commander 1.0.82

File Tabs Options Extra Help

peancer 2 [T

®

1 Special functions

| Authorization: Administrator

— 00 =
Device RQ-30 RQG30 || Mode  [Connection -
O eS8 0001 Connection |Port5 (9600) -
Parameter Changed locally - Dhieds 10001 RQ-20 !l
Serial number 45151821 Main menu todb 0 ‘E|
oggin
Sctupversion 23301 U e e nterval [~] g9 =
Software version 2.71.01 B Wit ateval 60 sec Commands @
Commands C AUX R —— | Communication assistant |
LY
D Level
File commands ol B ] l l
[ e | E i Velodty (4 Modified parameter has pink [ |
_ Cpenparameterfile |
[ S i ] F Discharge table (Q) background | |
p— r G DIG-OUT limit manitor (LM) \ ®
ice comman:
4|H Technics .
| Download p from device | - -
Peep | A language/Sprache ‘eng]lsh;’enghsch |"
ad modified .
O P S B Decimal charscter dot [~
: “pss 0 #AG0R1FOGC=B. 74| FoTc=
[ Setupdevice | ) ‘ |“ +#APDO1F18c=0.78|F11
| ‘Schema Index Fil Upload modified open
[ Upgrade from Parame| parameters |no L=
RQ and 5Q c \ £ l o2
‘ | G Advanced settings
| H Tech. AUX
[ | 1 Tech. level (W)
J Tech velocity iv) Ly TEMQ'
K RS5485 protocol
L Rs485
M Units and decimals
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5. Send the modifications to the IDS-20s by clicking Upload modified parameters to device. Upon

successful upload the pink backgrounds disappear again.

11.3 Configuration with a terminal program

The Commander software ships with an integrated terminal program. However, communication with
the IDS-20s can be performed with any terminal program.
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Follow the steps below to modify the configuration parameters of the IDS-20s:

Establish a connection between your PC and the IDS-20s.

In the terminal window enter three question marks (2?2 ?) in quick succession. The main para-

meter menu is displayed in response.

M Commander 1.0.8.2 = [m] x
File Tabs Options Extra Hel
P Connection: Port3 (9600)

PR () ] Measurement (F2)  Data (F4) | Stations (F7)  Connections (F8) | Terminal (F9) Serial: Port 05, 9600 Bd
| Information @ @ Parameters Communication

il -

Mod
Commands e

Connection P

File commands
Devices ‘

| Open file | logging [ ||

| Save parameter file |

L@ ® Om «

Device commands Commands

| Download parameters from device |

Measurement trigger
Measurement interva.

Velocity
Discharge table (Q)
DIG-OUT limit monitor (LM)
Technics

Special functions

Choice (X for exit): |

| »

| Authorization: Administrator

[,

NOTE As an unwanted switching into the menu mode must be avoided
the timing of the three question marks 2 ? ? is very restrictive and must
never be finished with Return/Enter. This is especially important for com-
mand line tools, which automatically send a closing "Carriage return”.
Before and after sending 22 ? no communication must occur for 1
second.
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3. Read or modify the required parameters: The menu items can be selected by entering the let-
ter assigned to each item. Upon selection a submenu is opened or the selected parameter is
displayed with its unit. Changes to values are confirmed with Return/Enter or discarded with

Esc. Menus are closed with X or Esc. After closing the main menu with X the device performs

an initialization.

M Commander 1.08.2
File Tabs Options Exira Help

a2 Y

e ] X

Connection: Part5 (9600)
Serial: Port 05, 9600 Bd
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||nfmn-ﬁun (© @ Parameters Communication (O]

Commands Mode Co | -
Connection |Po | -

File commands =
Devices | I

} — — : Logging [ [=]

Save parameter file

Device commands Commands @

| Download parameters from device | } Comm :
[ Disconnect ]
| eset devices |
Terminal @

Main menu

Measurement trigger -- -- interval
Measurement interval - -- 25 sec
A

Level (W)

Velocity (v}

Discharge table (Q)

DIG-OUT limit monitor (LM)

Techn

Special functions

HIGTmMoM®®

In this example the measurement interval is
changed to 60 seconds. i =
To do so, enter the letter "b" and then 60. holCCH Xt b

adjustment of "B Measurement interval”
ETIETIIRTITTIT IR I TIIIIT IR TATIIIE

|« )

| Authorization: Administrator

11.4 General settings

When first setting-up a IDS-20s at a measurement site, the parameters described below may need to
be adapted.

11.4.1 Language/Sprache

The menu language.

11.4.2 Decimal character

The character used as decimal separator in the values of the settings, in serial data strings and in .csv
files.
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11.4.3 Units and decimals

The units and number of decimal digits. These have to be set prior to all other settings as all values

are saved internally in this format. They are set in the parameter menu Units and decimals.

ATTENTION If units or decimals are changed, related parameters may need to
be adjusted.

11.4.4 Output protocol (OP)

The type of the serial output protocol. The following options are available:

N o

Sommer Sommer protocol; data values are returned with an index starting at 1. Mul-
(SBP) tiple strings may be returned.
(default)

2 Standard Standard protocol; data values are returned without an index in one string.

3 MODBUS Modbus protocol

11.4.5 Information

The main measurement values are always included in the data output string. Additionally, special and

analysis values can be included.

o Joron —omer

1 Main values Only the main values are returned.
2 & Special values (default) Main values and special values are returned.
3 & Analysis values Main, special and analysis values are returned.
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11.5 Sensor setup

11.5.1 Sensor type

The type of sensor used. One of Cube 1, Cub 5, Rod T 80 or Custom.

11.5.2 Sensor S1, orientation

The orientation of the sensor relative to geographic north. Use the black mark on the cube sensor for

northing.

11.5.3 Sensor S1, zero adjust

After connection of the sensors to the IDS-20s controller it needs to be verified that the sensor cables
do not introduce any interfering capacities. This can be tested with the functions Sensor S1, test and
Sensor S2, test, which read the currently measured capacities of all sensor plates. Use the zero adjust

functions to compensate for any capacities introduced by the sensor cables.

ation with dry sensor surfaces. Do not use this function during continuous oper-

A ATTENTION The zero adjust functions should only be applied during install-
ation as this may introduce a shift of icing measurements!

11.5.4 “OFF” turn off temperature

To reduce power consumption icing measurements are switched off if ambient temperatures exceed
the specified limit.

>
4 NOTE

If the ambient temperature exceeds “OFF” turn off temperature, the IDS-20s

returns the following values for ice and water variables:
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RS-485 empty string
SDI-12 00000000
Modbus 106, 107, 108

11.6 Heater configuration

11.6.1 Ice, maximum

The maximum ice accumulation before the sensor starts heating.

11.6.2 Ice, minimum

Thickness of the accumulated ice layer at which heating stops. This limit is only active in combination

with the Water, minimum setting.

11.6.3 Water, maximum

The maximum water accumulation before the sensor starts heating.

11.6.4 Water, minimum

Thickness of the accumulated water layer at which heating stops. This limit is only active in com-

bination with the Ice, minimumsetting.

11.6.5 Maximum heating time
The maximum heating duration for one heating cycle. It prevents excess heating and damage of an

ice-sensor. Generally, an ice-sensor is defrosted and dried in less than the default 600 sec. Except for

extremely harsh environments it is recommended to use the default value.
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11.6.6 Cool down duration

The time required to cool down the ice-sensor to ambient conditions.

11.6.7 Meas. duration icing rate

It is recommended to determine the icing-rate over a longer period than a single measurement inter-

val. This period can be specified with the icing-rate measurement duration.

11.7 Icing verification

With the IDS-20s icing of a connected sensor is verified by the following variables. All three con-

ditions must be satisfied for ice to accrete on a sensor.

11.7.1 Maximum temperature

The temperature below which icing may occur. This depends on the meteorological conditions at the
measurement site, e.g. wind speed, humidity or precipitation and may reach a few degrees Celsius

plus.

11.7.2 Minimum humidity

The relative humidity above which icing may occur. This value may be as low as 80%.

11.7.3 Maximum water

The thickness of the water layer on the sensor below which icing may occur.

The result of the icing verification is also returned with the analysis values (indices 26 and 40). See

Measurement phases for details.

11.8 Relay switching

The IDS-20s provides two relay outputs which can be configured to switch according to different limit

values of the connected sensors. The wiring of the relay outputs is illustrated in Figure 10.
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11.8.1 Output value

The variable which controls relay A and/or B; either ice, water or ice and water. Different variables of

the same sensor or the same variable of both sensors can be selected.

11.8.2 Sensor choice

One of the sensors for which the limit value is monitored.
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11.8.3 Ice limit

The amount of ice accreted before the relay is switched.

11.8.4 Water limit

The amount of accumulated water before the relay is switched.

11.8.5 Ice rate limit

The rate at which ice accumulates before the relay is switched.

11.8.6 Functional switch at “OFF”

The IDS-20s contains an additional relay that responds to high ambient temperatures and the state of
the device. To reduce power consumption icing measurements can be switched off if ambient tem-

peratures are too high.

Generally, if an instrument failure occurs the relay opens. The relay can also be configured to open if

the ambient temperature exceeds a certain limit.
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<
IDS-20d Controller %
| (mm Temp. rel.H S
L ( Sensor 1 ©
>
——( mm—Sensor 2 2
S
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Vsupply (630VDC) >_‘ C [ ! Vsupply :
GND »—9 (mm—2{GND
— (mm—2{RS-485 A
— (mm—2 {RS-485B
—(wm—2{SDI-12
—(mm—>{Test INPUT
Vext (24 VAC/IDC) D> T (2 24 Veu
- 7
Data logger ( - 24 Vex
(mm—2{0OUT COM
( mm—>—{ OUT Relay B
(mm—%{OUT Relay A
( mm—{ OUT Function

Figure 10 Wiring of relay outputs to a data logger
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12 Communication

12.1 Communication protocols

The IDS-20s provides the following communication protocols:

B RS-485 (Sommer bus protocol)
® Modbus
B SDI-12

12.2 Data output

The measurement values returned by the IDS-20s are arranged in a fixed sequence and identified by
an index. They are divided into three groups and can be selected in Information.

12.2.1 Main values

T B N S

Temperature °C/F Air temperature
02 Humidity % Humidity
03 Dew point °C/F Dew point
04 Relay A 0/1 State of relay A
05 Relay B 0/1 State of relay B
06 Relay function 0/1 State of measurement device
07 Ice mm Current ice layer thickness
08 Water mm Current water layer thickness
09 Ice rate mm/h Current icing rate on
10 Sensor Temperature °C/F Surface temperature
11 Direction ° Icing direction

Directional distinction of ice accretion; the
12 Direction value higher the value the more pronounced
icing is in a certain direction.
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12.2.2 Special values

S N N

Sum of trigger events of relay A

14

15

16

17

18

19

Relay A, counter
Relay A, time
Relay B, counter
Relay B, time
Heating current
Supply Voltage

Exception code

12.2.3 Analysis values

L —

21

22

23

24

25

26

27

Manual

Measurement phase

Ice raw

CP1LF
CP1HF
CP2LF
C P2 HF
CP3LF

CP3 HF

Table 2 Main values

Total time relay A is on

Sum of trigger events of relay B

Total time relay B is on
Heating current

Supply voltage

for diagnostic use of Sommer Messtechnik only

Table 3 Special values

mm

pF
pF
pF
pF
pF

pF

Measurement phase,
see Measurement
phases

Current ice layer thick-
ness, not verified

Capacity
Capacity
Capacity
Capacity
Capacity

Capacity
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o N R

P P1LF Phase of the electrical
signal
C
= 29 P P1 HF ° Phase of the electrical
S signal
C
=}
E 30 P P2 LF ° Phase of the electrical
S signal
(@]
- 31 P P2 HF ° Phase of the electrical
signal
32 P P3 LF ° Phase of the electrical
signal
33 P P3 HF ° Phase of the electrical
signal

Table 4 Analysis values

12.2.4 Exception values

Measurement data may be returned with the following exception values:

99999998 Initial value: No measurement has been performed yet.
99999997 Conversion error: Caused by a technical problem.
99999999 Positive overflow

-9999999 Negative overflow

Table 5 Exception values
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12.3 RS-485

12.3.1 What is RS-485?

RS-485 is a serial communication method for computers and devices. It is currently a widely used
communication interface in data acquisition and control applications where multiple nodes com-

municate with each other.*

12.3.2 What can | do with it?

RS-485 communication is primarily used to trigger measurements and read their results. It also per-

mits to change parameters of the IDS-20s.

12.3.3 Configuration

The IDS-20s has serial RS-485 communication enabled by default. If the device is integrated into a RS-
485 network or connected to a stand-alone data acquisition system, e.g. a data logger, the para-

meters listed in Output protocol may need to be adapted.

System key and device number

The system key and device number are used to identify a IDS-20s in a bus system. This is essential if

multiple devices ( IDS-20s and data loggers) are operated within the same system.

System key
The system key separates different conceptual bus systems. This may be necessary if the

remote radio coverage of two measurement systems overlap. In wired setups, the system key
should be set to 00.

Device number
The device number is a unique number that identifies a device in a bus system.

ATTENTION Do not use a device number twice in your bus system!

Otherwise communication will fail!

Ihttps://www.lammertbies.nl/comm/info/RS-485.html
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Measurement output

The serial data output can be triggered in the following ways:

[ R

1 Just per command The output is only requested by commands via RS-485.

2 After measurement The serial data output is performed automatically right after each
(default) measurement.

3 Pos. TRIG slope The output is triggered by a positive edge of a control signal applied

to the trigger input.

X4
m NOTE If Measurement output is set to pos. TRIG slope, the data are returned
with a delay of 200 ms after the trigger has been set. Make sure that your data
acquisition system takes account of this lag to ensure that it receives the most

recent data.

Operation modes

The selected combination of measurement trigger and output time determines the following oper-

ation modes:

Measurement trigger internal TRIG input TRIG input
SDI-12/RS485 SDI-12/RS485
OP, measurement output after measurement just per command after measurement

Waking-up a connected data logger

The IDS-20s supports wake-up of a connected data logger that is in standby mode. Generally, this fea-

ture is only used in pushing mode and can be set under Wake-up sequence.
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Sync sequence

The sync sequence is the string UU~?~? and is sent directly before a command. It is used to syn-
chronize the receiving UART.

Prefix

The prefix is an arbitrary character; the IDS-20s uses a blank. This character is sent prior to any com-
munication. Then the time of the Prefix holdback is waited and the command is sent afterwards.

With this procedure the receiving device has time to wake-up.

Output protocols

For data output via RS-485 different protocols are available, which can be selected under Output pro-
tocol (OP).

12.3.4 Data output options

Data are returned in two different formats, selectable in Output protocol (OP):

B Sommer bus protocol (SBP)
B Standard protocol

12.3.5 Sommer bus protocol (SBP)

The data string of the Sommer protocol has the following format:

EXAMPLE #M0001GOlseO1l 1461102 1539103 25.25]04
013883;

A data string contains max. 8 values and is max. 105 characters long.

Header

The header (#M0001G00se) identifies the data by system key, device number and string number.
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I N

Start character #
c Identifier M M identifies an output string
(@]
5 System key dd
=
S
E Device humber dd
S
~ Command ID G G defines an output string with string number
i
String number dd 01 Main values
03 Special values
05 Analysis values
06 Analysis values
Command se se identifies automatically sent values

Table 6 Header of the Sommer protocol

Measurement value

A measurement value (02 1539]) has a length of 8 digits and is returned together with its
index. If the measurement value is a floating point number, one digit is reserved for the decimal char-

acter. Values are returned right-aligned, so blanks may occur between index and value.

Index dd 2 numbers
Value XX XXXXKX 8 character right-aligned
Separator |

Table 7 Values in Sommer protocol

End sequence

The data string is terminated with a CRC-16 in hex format (388 3) followed by an end character and
<CR><LF>. The CRC-16 is described in Sommer CRC-16.
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I S

CRC-16 Hhhh 4-digit hex number
End character ;
Control characters <CR><LEF> Carriage return and Line feed

Table 8 End sequence of the Sommer protocol

Example Sommer protocol

Main values

Main values are returned as in the following example:

V EXAMPLE

#M0001G01seO1 25.4102 41.6/03 11.4|04
0105 0106 11577C;
#M0001G02se07 0.001]08 0.05/09 0.00]10
24.5|11 |12 |BO9BR7;
#M0001G01lse Header with system key 00, device number 01 and string number 01
01 25.4 | Air temperature
02 41.6] Humidity
03 11.4| Dew point
B9B7; Closing sequence

Table 9 Main values in Sommer protocol

Special values

Special values are returned as in the following example:
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V EXAMPLE #M0001G10sel3 125]14
61.6|17 -0.01118

#M0001G1l0se
13 125
14 70.0|

15 112

2579;

Analyis values

70.0115 112]16

11.69119 0.3212579;

Header with system key 00, device number 01 and string number 10
Relay A, counter
Relay A, time

Relay B, counter

Closing sequence

Table 10 Special values in Sommer protocol

Analysis values are returned as in the following example:

V EXAMPLE

#M0001G20se20 1.06121 0.00122
30.21124 30.03125 30.26126 30.2416770;

29.98123

#M0001G21se27 30.47|28 -89.94|29 -88.75]|30 =
89.94|31 -88.70132 -89.97|33 -88.94|70A0;

#M0001G20se Header with system key 00, device number 01 and string
number 20

20 1.06| Measurement phase

21 0.00| Ice raw

22 29.98 | CP1LF

70A0; Closing sequence

Table 11 Analysis values in Sommer protocol
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12.3.6 Standard protocol

The data string of the Standard protocol has the following format:
I V EXAMPLE M 0001 1461 1359 25.38 0

Header

The header (M_0001) identifies the data by system key and device number.

R N

Identifier X M Measurement values
S_ Special values
V_ Analysis values

System key Dd

Device number Dd

Table 12 Header of the Standard protocol

Measurement values

Measurement values are returned in sequence and are separated by a blank. A measurement value
has a length of 8 digits. If the measurement value is a decimal number, one digit is reserved for the
decimal character. Values are returned right-aligned, so additional blanks may be returned between

values.

[ N
Separator [blank] blank
Value XXXXXXXX 8 character right-aligned

Table 13 Values in Standard protocol

4
m NOTE With the standard protocol the data strings can be very long. In contrast,
the strings of the Sommer protocol are max. 105 characters long.
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End sequence

The data string is terminated with <CR><LF>.
Example Standard protocol

Main values

Main values are returned as in the following example:

I V EXAMPLE M 0001 25.5 41.2 11.4 0
0 1

0.00 0.05 0.00 24.6

M 0001 Header with identifier for measurement values
25.5 Temperature
41.2 Humidity
11.4 Dew point

Table 14 Main values in Standard protocol

Special values

Special values are returned as in the following example:

EXAMPLE 5 0001 125 70.0 112 61.6
-0.01 11.66 0.32
S 0001 Header with identifier for measurement values
125 Relay A, counter
70.0 Relay A, time
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112 Relay B, counter

61.6 Relay B, time
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Table 15 Special values in Standard protocol

Analyis values

Analysis values are returned as in the following example:

| V EXAMPLE vV _0001 1.06 0.00 29.98 30.21

30.03 30.26 30.23 30.47 =89.93 -88.76 =
89.93 -88.72 -89.97 -88.95

VvV _0001 Header with identifier for analysis values
1.06 Measurement phase
0 Ice raw
29.98 CP1LF
30.21 CP1HF

Table 16 Analysis values in Standard protocol

12.3.7 RS-485 commands

Command structure

The structure of serial commands and answers is described in the following table:
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Start character #

Identifier X W Write: IDS-20s returns a confirmation on receipt.
This command type demands a closing sequence with
a valid CRC-16.

S Silent: IDS-20s does not acknowledge the receipt
of the command. This command type demands no
closing sequence and therefore no CRC-16.

R Read: IDS-20s returns the requested meas-
urement value or parameter. This command type
demands a closing sequence with a valid CRC-16.

T Temporary: Write a volatile, temporary setting
and receive a confirmation.

A Answer: Answer of device to read or write com-

mand.
System key dd
Device number dd
Command XXX See table in section Commands.
Separator |
CRC-16 hhhh 4-digit hex number
End character ;

Table 17 Structure of Sommer bus commands and answers

Commands

The following commands can be used with the IDS-20s:

Smt Trigger a measurement

Spt Return measurement values

XX Read a parameter with identifier XX

XX=xRXKX Write a parameter with identifier XX and the value xxx

Table 18 List of Sommer bus commands
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Trigger a measurement
The command $mt triggers a complete measurement sequence as in the following example:

I V EXAMPLE #W0001Smt |BE85; Answer: #2A000lokSmt |4FA9;

Read a parameter value
Read measurement interval (in the example below the menu item B):

I V EXAMPLE #ROO001B|228E; Answer: #A0001B=300|F8B3;

Request a complete data string

The command $pt requests a data string as in the following example:

V EXAMPLE

Option 1

#W0001Spt|7D19; Answer: #A0001ok$pt | 8C35;
Option 2

#S0001Spt | Answer: none

The data string is returned as soon as the IDS-20s has processed the command. If a wrong command
is entered, the device returns #A0001na$pt | 3D40;.

Request a single measurement value

The reading command R together with the index of the requested measurement returns a single
measurement value. In the following example the measurement value with index 01 (in this example

a water level) is requested:

EXAMPLE
#R0001 010cv|EA62;

Answer: #A000lok 010cvl14e6l |07EB;
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12.3.8 Sommer CRC-16

The CRC-16 (cyclic redundancy check) used in data transmission of Sommer devices is based on the
ZMODEM protocol. When data are exchanged between two devices the receiving device calculates
the CRC-value. This value is compared to the CRC value sent by the other device to check if the data
were transmitted correctly. Please refer to technical literature or contact Sommer for calculation of
CRC-16 values.
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You can here calculate the CRC of a command online .

If you need to compute CRCs automatically, you can implement the following procedure in your data

logger or controller software.

The CRC-16 is calculated character by character. The start value for the initial CRC-16 calculation is

always 0.

The following procedure returns the CRC-16 of a single character:

bytel = CRC-16 right shift by 8 bits upper byte disappears

uintl = c new character, upper byte =0
uint2 = CRC-16 left shift by 8 bits lower byte =0

uint3 = crclétab[bytel] Table value from the CRC-16 table
Crcl6 = uint3 (excl. or) uint2 (excl. or) uintl

Computation CRC-16 in C/C++

1| crclée = crcletab[(unsigned char)(crc16>>8)] ~ (crcl6<<8) ~ (unsigned int)(c);

The crcl6tab arrayis listed in CRC-16 array.

V EXAMPLE

Command to request measurement data #W0001 $pt | 7D19;

The first character is #, the last |. The CRC-16 of the command is 7D19 and its

end characteriis ;.

The CRC-16 is calculated sequentially with the start value 0 for the initial CRC-
16 calculation:

Position String CRC-16
Start 0000
0 # 0023
1 #W 2357
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V 2 #W0 4331
3 #W00 4997
4 #WO000 4EDD
5 #W0001 743B
6 #WO001$ 0537
7 #WO001$p 67D5
8 #W0001$pt c935
9 #WO001$pt | 7D19

12.4 SDI-12

12.4.1 What is SDI-12?

SDI-12 (Serial Data Interface at 1200 Baud) is a serial data communication standard for interfacing

multiple sensors with a single data recorder. For a detailed description on SDI-12 communication

please refer to www.sdi-12.org.

12.4.2 What can | do with it?

The IDS-20s listens to standard SDI-12 commands as listed in the SDI-12 specifications of version 1.3,
e.g., to trigger a measurement or retrieve measurement results. Additionally, a set of extended SDI-
12 commands is implemented in all SOMMER sensors for instrument configuration.

12.4.3 Configuration

The IDS-20s has SDI-12 communication enabled by default. When setting up a SDI-12 network take

the following considerations into account:

B Each device in the SDI-12 network must have a unique address, e.g. data logger address 0, IDS-
20s address 1.

B The IDS-20s operates in pushing mode and data are retrieved by R! commands.

B When multiple sensors are connected to the same network, data acquisition should be done in
sequence, i.e., data should have been received from the first sensor before triggering the meas-
urement of the second sensor.

B Most data loggers control the timing of messages (marking and spacing) automatically. If this is

not the case, please refer to www.sdi-12.org.

Manual M 80

c
o
=
IS
L
c
S
E
s
(@]
(@)
~
—



http://www.sdi-12.org/
http://www.sdi-12.org/

c
(@]
)
©
2
c
=)
(S
(S
(@]
O
~
i

12.4.4 Data structure

The answer from the SDI-12 device is a string containing the sensor address, the requested data and

a terminating carriage return/line feed.

In a string containing measurement data, the measurements are returned in the same order as listed

by the index in Data output.

V EXAMPLE

0+2591+706+25.53+62<CR><LF>

Value Content

0 Sensor address

2591 Measurement with index 01
706 Measurement with index 02
25.53 Measurement with index 03
62 Measurement with index 04

If a device returns more than 9 measurement values, or if the values are returned in groups (see also

Request results) the measurement index increments in the next group.

EXAMPLE
0DO! Answer: 0+2591+706+25.53+62<CR><LF>
0DO! Answer: 0+56.2+125+12.32<CR><LF>
0 Sensor address
2591 Measurement with index 01
706 Measurement with index 02
25.53 Measurement with index 03
62 Measurement with index 04
0 Sensor address
56.2 Measurement with index 05
125 Measurement with index 06
12.32 Measurement with index 07
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12.4.5 SDI-12 commands

The following tasks can be performed with standard and extended SDI-12 commands.

Extended SDI-12 commands are non-standard commands implemented by SOMMER to enable device

configuration via SDI-12.

e
ﬂ NOTE After any changes, the settings have to be adopted with the command

aXW_ts|!, with a the sensor address.
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Command structure

A standard SDI-12 command starts with the sensor address and ends with an exclamation mark, e.g.,

OM! to trigger a measurement.

Configuration commands contain additional information; see the sections below for details.

Identify device

The identification of a SDI-12 device is requested with the command aI!, with a the sensor address.

EXAMPLE
01! Answer 013Sommer USH 140r90 USH-9 <CR><LF>

The answer contains the following information:

0 SDI-12 address

1 SDI-12 version prior to the point

3 SDI-12 version after the point

Sommer Description of the company (6 characters and 2 blanks)
USH Description of the firmware (5 characters and 2 blanks)
140r90 Firmware version (6 characters and 2 blanks)
IDS-20s Device designation (max. 13 characters)
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Acquire measurements

To acquire a measurement from a sensor, two individual SDI-12 commands — trigger a measurement

and request measurement values — need to be sent.

V EXAMPLE

oM! Answer: 00084<CR><LF> and O<CR><LF> after 8 seconds
0DO! Answer: 0+2591+706+25.53+0<CR><LF>

The first values in the response to the aDn ! command is the sensor address.

Trigger measurement

The command aM! with sensor address a triggers a measurement as in the example below.

The response states the measurement duration and the number of measurement values (see
example below). After completion of the measurement, the device will return an additional

a<CR><LF>, with a the sensor address.

V EXAMPLE

oM! Answer: 00084<CR><LF>and 0<CR><LF> after 8 seconds

The answer contains the following information:

0 SDI-12 address
008 Duration of the measurement in seconds
4 Number of measurement values

Request results

After each measurement, results are requested with the command aDn!, with a the sensor address

and n the index of the returned data string.
I V EXAMPLE 0DO! Answer: 0+2591+706+25.53+0<CR><LE>

The leading 0 of the response is the sensor address.

Generally, the command aDO0! is sufficient to request up to 9 measurement values. If more than 9

values need to be read, or if the values are returned in groups, the commands aD1!, aD2!,... may
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need to be issued after aDO0 !. For example, if a measurement returns 8 values in two groups of 4, the

commands aD0 ! and aD1 ! need to be issued to receive all values.

Acquire continuous measurements

If the SDI-12 device is operating in continuous measurement mode (not polled by SDI-12), the com-
mand aR0! will request and return the current reading of the sensor. The values within the data
string follow the order listed in the measurement table. The first values in the response to the aRn'!

command is the sensor address.

V EXAMPLE

ORO! Answer: 0+2591+706+25.534+0<CR><LEF>

If more than 9 values need to be read, or if the values are returned in groups,
the commands aR1!, aR2!,... may need to be issued after aR0 !. For example,
if a measurement returns 8 values in two groups of 4, the commands aR0 ! and
aR1! need to be issued to receive all values.

Configure parameter

The configuration parameters of a SOMMER sensor are read with the command aXRpp! and written
with the command aXWpp=vvv!, with a the sensor address, pp the parameter identifier and vvv

the value of the parameter.

Read and write a parameter

V EXAMPLE

Reading of measurement interval (in this example menu item B)
OXRB| ! Answer: 0B=300 | <CR><LEF>
Setting of measurement interval to 60 s (in this example menu item B)

0XWB=60| ! Answer: 0B=60 | <CR><LF>
Read and write a selector-parameter

Changing the measurement trigger (in the following example menu item A) from interval to SDI-
12/RS485:
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EXAMPLE
OXRA | ! Answer: 0A=1 | <CR><LF>

OXWA=3|! Answer: 0A=3 | <CR><LF>

Read and write a parameters of a table

Some SOMMER sensors are equipped with multiple transducers and their settings are listed in a table
(see example below). A value within such a table is addressed by its row-index (01, 02 ...) and column-
index (A, B ...). A corresponding SDI-command has the following format:

V EXAMPLE

In this example of a snow scale the value in row 01 and column B of the para-
meter D-D-E is changed to -1.4.

OXWDDEO1B=-1.4]"! Answer: ODDEOlb=-1.4|<CR><LF>
|dentifier  offset zero gain zero default gain default
kg kg
01 |Load Cell 1| [S14 0,997787| 0,000 0,997787
02 |Load Ceil 2| [0,000 0,997787| 0,000 0997787
03 |load Cell 3| [0000 | [0,997787| [0,000 )097787
04 |Load Cell 4| [0000 | |0997787| [0,000 0,997787

Adopt settings

Some settings need to be adopted with the command aXW_ts| !, with a the sensor address. It is

recommended to issue aXW ts| ! after each configuration change.

12.5 Modbus

12.5.1 What is Modbus?

Modbus is a serial communication protocol used for transmitting information over serial lines
between electronic devices. The device requesting the information is called the Modbus Master and

the devices supplying information are Modbus Slaves. In a standard Modbus network, there is one
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Master and up to 247 Slaves, each with a unique Slave Address from 1 to 247. The Master can also

write information to Slaves.

Modbus has become a standard communication protocol in industry, and is now the most commonly
available means of connecting industrial electronic devices. It is often used to connect a supervisory
computer with a remote terminal unit (RTU) in supervisory control and data acquisition (SCADA) sys-
tems. Versions of the Modbus protocol exist for serial lines (Modbus RTU and Modbus ASCII) and for
Ethernet (Modbus TCP).!

12.5.2 What can | do with it?

Modbus-communication with IDS-20s allows reading of measurement values and device information
by a Modbus master. Additionally, the basic RS-485 port settings can be written to the IDS-20s.

12.5.3 Wiring

For Modbus communication the IDS-20s is wired according to the table below.

Common Pin 1 White
D1-B/B Pin 4 Yellow RS-485 A
DO - A/A Pin 5 Grey RS-485 B

Table 19 Modbus wiring

N
ﬁ NOTE

Please note that different signal notations are in use for RS-485 connections:
TX+/RX+ or D+ or D1 as alternative for B

TX-/RX- or D- or DO as alternative for A

e
m NOTE If the IDS-20s is operated with multiple Modbus devices within the same
network, termination resistors may be required. Please contact Sommer Mess-

technik for details.

Ihttp://www.simplymodbus.ca/FAQ.htm
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12.5.4 Modbus configuration

Follow the instructions below to change the communication of a Sommer-device (in this example a
RG-30) to Modbus:

1. Connect the USB to RS-485 converter to the data cable of the Sommer-device and a USB port
on your PC.
Connect the sensor to a power supply with the specified rating.
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Start the Commander software on your PC.
Establish a connection to the Sommer-device.

vk W

Download the sensor’s parameters in the Parameters (F2) tab and save the parameter list on

your PC.

" Commander 1.0.7.8 - O B

File Tabs Options Exira Help

Pamm‘r:-lil) Measurement (F3) Data (F4) | Stations (F7) Connections (F8) | Terminal (F9)

Infop—= @ Parameters Communication ®
Dev] First, select RG-30 Mode |Connection -|
Prot 0001 ¥ |

Connection |Port31 (9500)

Parameter Synchronized

- Devices 0001 RG-30 Ll

Serial number 45151821 Main menu =

s T = Logging | | |mylog.tet &

Setup version 22007 A Measurement trigger |spi-12/Rsss | +| —

Software version 2.63.01 B Measurement interval 30 sec Commands ®
Commands ty (v) | Communication assistant

Third, save ics

al functions

File commands

| Save parameter file Eadl

Device commands 400 "ACHTUNG; Ev
| B. i From device ‘ PLEASE NOTE:

ied parameters to

| Upload all parameterf

4] "DIRECTIVE
Second, download Y ACHTUNG : z
"PLEASE NOTE: An old archive p
ACHTUNG: Bitte "W-v Tabelle MNeusta

\

PLEASE NOTE: Please perform a "W-v

| Authorization: Expert

6. In the parameter list navigate to Technics and open the menus RS-485 protocol and RS485 and
take a screenshot of the associated parameters. This and the previous step are helpful if you

need to switch back to the standard communication mode at a later time.
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» Commander 1.0.7.8

File Tabs Options Extra Help

a2 [T

Information @@ Parameters Communication @
Device RG-30 RG-30 Mode |Connect\on ¥ |
iy e 0001 Connection [Port31 (9600) |
Parameter Synchronized ) | = ‘ Devices |imm RG-30 ‘!l
Serial number 45151821 B Decimal character dat | J [T [rkitis =]
Setup version  2.29.07 € SDI-12 address 1 sk e i =
Software version 2.63.01 D Chame\wr—l__\ |+ el ®
c nds E Advanced s Expand | | Communication assistant ]
- F Tech. velocit}=r / |
File commands Z"
4 |G R5485 protocol |
| Open file | T
A D by
| Save parameter file | EhE SHI R @
- B Systsm key 00
Device commands o]
C Output protocol type Sommer new
| pikp byp:
; ‘ D Output (MO) time |just per command|
arameters to device
5 E MO information & analysis values "ANWEISUNG: Bitte nicht
| Upload all parameters to device | - "DIRECTIVE: Please don't
F MO wake-up sequences prefix X "ACHTUNG: Ein alter Archiv-Zeiger w
G 300 ms "PLEASE NOTE: An old archive pointe
"ACHTUMNG: Bitte "W-v Tabelle tal
H Expand PLEASE NOTE: Please perform a "W-v
1 Lo 35
a[n rsses
A Baudrate 9600 .
B Parity, stop bits no par, 1 stop e
€ Minimum response time 0 ms
D Transmitter warm-up time |10 ms #409@1DED=8| D
E Flow control off | = ‘ #ADGO1DFD=1]D
#AGBO1DFH=2 | D
F  Sending window 300 ms #ARBE1DGB=8 | D
#ABBA1DGF=3 | D
G Receiving window 300 s #ABM'lDI-JlBﬂID
‘ 1 Units and decimals #AQDE1DHF =308 [
‘E Special functions =

‘ Authorization: Expert

7. Set Measurement trigger to one of the following options:
A. Interval, if measurements are triggered internally by the device.
B. SDI-12/RS-485, if measurements are triggered by SDI-12.
C. TRIG input, if measurements are triggered by a trigger input.
D. all allowed, if measurements are triggered by one of the previous options.

4
tl NOTE Modbus cannot trigger measurements! Make sure to use the trig-
ger option suitable for your application!

8. Verify that the connection to the Sommer-device is active and click into the Terminal window.

Type 27?2 to enter the sensor-menu.
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[ Commander 1.078
File Tabs Options Extra Hel|
: i Connection: Port31 (3600)
(P (7)1 Measurement F3) Data (F4) | Stations (FT). Connections (Fe) | Terminal (F2) S R e
A
Information @@ Parameters Communication @
5 Device RG-30 RG-30 Mode -
-E; Protocol address UO(HI - 0001 Connection Ifg_fee_n, - 5
g Parameter Synchranized —_— Bk connectionisactive I
S Serial number 45151821 B Decimal character Jdot ks * Wil 5§
E Setupversion  2.2%07 C SDI12 address 1 RhEe =
8 Software version 26301 D Channel type |cpen |v‘ Commands @
~ o E Advanced settings \ Communication 3 |
- . F Tech. velocity v) | Connact |
File commands
4|G RS485 protocal m | Disconnect |
| Open parameter file ‘ T
A Device numb
| Save parameter file \ SR P
: B Systen key ]
Device commands
| Download pafametefs ﬁ.om device ‘ c OUtPUt Pmtocc; type |ngmer il X ‘ IKtxtt!tltttt!tltttttltlts!tltttt!tlxttttltltt!“
@ - ‘ D OQutput (MQ) time !just per command "
|Upload n arameters to device : = -
| TR e ‘ E MO information |&ana[y5|5va\ues " Masimen
F MO wake-up sequences |preﬁ>< "
G MO prefix holdback 300 ms Measurement trigger --- SDI-12/RS4
H  MODRUS, et defat e % sec
| MODBUS, device address |33 Technics
Special functions
4 H RS485
A Taidte |96(}O " Choice (X for exit): |
B Parity, stop bits |no par, 1stop [+ ‘
C Minimum response time |0 ms
D Transmitter warm-up time |10 ms
E Flow control off |" =
F Sending window 300 ms
G Receiving window 300 ms Type m
‘1 Units and decimals .
‘E Special functions = i'| | b
‘ Autharization: Expert

9. Navigate to RS485 protocol and select MODBUS, set default... Please note, that the index-let-
ters might be different for your Sommer-device!
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Main menu

Measurement trigger
Measurement interval
Velocity (v)
Technics

Special functions

Choice (X for exit): d

Technics

Language/Sprache --
Decimal character -
5DI-12 address --
Channel type --
Advanced settings
Tech. velocity (v)
R5485 protocol
R5485

Units and decimals

=
o
=
©
L
=
S
=
=
(@]
(@]
~
—

A
B
C
D
3
F
G
H
I

Choice (X for exit): g

RS485 protocol

Device number

System key --

oﬂtput prf-,toc. Enter the letter of MODBUS, set
Output (MO) t: default '

MO informatio

MO wake-up sed

MO prefix holdback

MODBUS, set default...

MODBUS, device addressg

HIommeEMmm>

Choice (X for

10. Acknowledge the safety-note.

Start up testmode: 6x@9

MODBUS, set default

AARAAKARALARRAAALAS

PLEASE MOTE: This process changes to 19208 baud, even parity, ...
DIRECTIVE: Please don't forget to change the serial counterpart too!

Are you sure?

(Press "RETURN" to assume)
(Press "Esc™ to cancel)

11. After completion the following message will be displayed:

estmode finished!

DIRECTIVE: Pl don't forget to change the serial counterpart too!

12. Enter X until you get back to the main menu. The Sommer-device is now restarted and avail-
able for Modbus-communication. As the connection-parameters have been changed to Mod-
bus, the connection to the sensor is lost. Press Disconnect for completion.
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i M Commander 1.078 - o El

File Tabs Options Extra Hel|
: i Connection: Port31 (3600)
(P (7)1 Measurement F3) Data (F4) | Stations (FT). Connections (Fe) | Terminal (F2) S R e
Information @@ Parameters Communication @
5 Device RG-30 RG-30 Mode Connection X
E Protocol address 0001 0001 Connection Port31 (9600 X
Parameter Synchronized 5
= : o | Devices  |0001RG-20 i
= Serial number 43131821 B Decimal character ot | -] gt i—l — }ﬂ
E Setupversion  2.2%07 C SDI12 address 1 RhEe T =
8 Software version 26301 D Channel type |cpen |v‘ Commands @
~ o E Advanced settings \ Communication a |
- . F Tech. velocity v) | Connact |
File commands
4|G RS485 protocal || Disconnect |
| Open parameter file ‘ T d’/
A Device numb
| Save parameter file \ SR P
: B Systen key ] ;
Device commands Click here
| Download parameters from device | o i |S:Jmmernew " — A AR SR S S
@ - ‘ D OQutput (MQ) time !just per command "
|Upload n arameters to device : = -
| TR e ‘ E MO information |&ana[y5|5va\ues " Masimen
F MO wake-up sequences |preﬁ>< "
G MO prefix holdback 300 ms Measurement trigger --- SDI-12/RS4
H. MODBUS, setdefoult e paie
| MODBUS, device address |33 Technics
Special functions
4 H RS485
A Taidte |96(}O " Choice (X for exit): |
B Parity, stop bits |no par, 1stop [+ ‘
C Minimum response time |0 ms
D Transmitter warm-up time |10 ms
E Flow control off |"
F Sending window 300 ms
G Receiving window 300 ms
‘1 Units and decimals
‘E Special functions = i'| | b
‘ Autharization: Expert
&
A
NOTE

By switching communication to Modbus with MODBUS, set default the fol-
lowing parameters are changed:

Parameter Modbus setting

OP, measurement output just per command
Output protocol (OP) Modbus
MODBUS, device address 35

Sleep mode Modbus, slow
Parity, stop bits even par, 1 stop
Baud rate 19200

Flow control off

Transmitter warm-up time 10 ms
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i&‘
: Parameter Modbus setting

Minimum response time 30 ms

To change a parameter in the Technics menu you need to change your

Commander-authorization to Expert. See Change authorization for instructions.
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12.5.5 Modbus commands and registers

Read input registers

Input registers contain measurement values. The content of these registers is updated after each

measurement.

EEE =
Test value Hardcoded test value 2.7519... float
Main 01 2 Temperature °C/F 4 float
Main 02 4 Humidity % 4 float
Main 03 6 Dew point °C/F 4 float
Main 04 8 Relay A 0/1 4 float
Main 05 10 Relay B 0/1 4 float
Main 06 12 Relay function 0/1 4 float
Main 07 14 Ice mm 4 float
Main 08 16 Water mm 4 float
Main 09 18 Ice rate mm/h 4 float
Main 10 20 Sensor Temperature °C/F 4 float
Main 11 22 Direction ° 4 float
Main 12 24 Direction value 4 float
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Register Variable Ly Bytes
address value

Sl 13 Relay A, counter float
S
§ Special 14 28 Relay A, time h 4 float
é Special 15 30 Relay B, counter 4 float
f Special 16 32 Relay B, time h 4 float
—
Special 17 34 Heating current A 4 float
Special 18 36 Supply Voltage Vv 4 float
Special 19 38 Exception code 4 float
Special 20 40 Measurement phase 4 float
Analysis 21 42 Ice raw mm 4 float
Analysis 22 44 CP1LF pF 4 float
Analysis 23 46 CP1HF pF 4 float
Analysis 24 48 CP2LF pF 4 float
Analysis 25 50 C P2 HF pF 4 float
Analysis 26 52 CP3LF pF 4 float
Analysis 27 54 C P3 HF pF 4 float
Analysis 28 56 PP1LF ° 4 float
Analysis 29 58 P P1 HF ° 4 float
Analysis 30 60 P P2 LF ° 4 float
Analysis 31 62 P P2 HF ° 4 float
Analysis 32 64 P P3 LF ° 4 float
Analysis 33 66 P P3 HF ° 4 float
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Register Variable Ly Bytes
address value

Device 65533 Device type and con- 320X unsigned
info figuration int c
.0
- 65534 Software version XYYZZ 2 unsigned g
int S
£
- 65535 Modbus imple- 10100 2 unsigned S
mentation version int N

Table 20 Input registers

e
m NOTE The 4-byte float values have the format ABCD, big-endian (A is the most
significant byte).

Read and write holding registers

Holding resisters are mainly used to configure the Modbus adapter communication. Configuration set-
tings are read with function 03 (read holding registers) and written with function 06 (write single
registers).

N3

X4
m NOTE Restart the Modbus adapter after changing the configuration!
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Register
- m

Modbus default®  0-1...read
1...write

1 Modbus device 1to 247
address

..1200 baud

..2400 baud

..4800 baud

..9600 baud 2
..19200 baud

..38400 baud

...57600 baud

...115200 baud

2 RS-485 baud rate

c
(@]
)
©
2
c
=)
(S
(S
(@]
O
~
i

Config

unsigned int
values

®NOU A WN R

3 RS-485 parity/
stop bits

...no parity, 1 stop bit
...no parity, 2 stop bits
...even parity, 1 stop

it

..0odd parity, 1 stop bit

T WN

Table 21 Holding registers

Report slave ID
The Modbus function 17 (report slave ID, read only) can be used to read basic information of the IDS-
20s. The following example shows the response of function 17 of a RG-30 sensor, which is received in

hex-format:

EXAMPLE 23 11 26 53 FF 27 74 20 53 6F 6D 6D 65 72 20
20 52 47 2D 33 30 20 20 20 32 5F 37 31 72 30 31 20 34
35 31 35 31 38 32 31 00 BB D4

Iwriting "1" sets the Modbus default settings.
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PDU*
response

Slave address

Function code

Number of bytes (excl. slave-address,

function code, NUL and CRC)

Slave ID

Run status (O=inactive; FF=active)

Modbus implementation version

Separator

Vendor string

Separator

Device configuration

Separator

Software version

Separator

Serial number

NUL

CRC

*Protocol Data Unit

Table 22 Slave ID

12.5.6 Reactivate Sommer protocol

11

26

FF

2774

20

53 6F 6D 6D
6572 20

20

5247 2D 33
3020 20

20

325F3731
72 3031

20

34 3531 35
31383231

00

BB D4

Follow the instructions below to change the data output back to Sommer-protocol:

Manual
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Decimal,
ASCII

llSll
255

10100

"Sommer'

MRG_3O “u

2_71r01

45151821
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1. Open the Connections (F8) tab and click New connection.

” Commander 1.0.7.8 - PR
File Tabs Options Extra Help
Parameters (F2) Measurement (F3) Data (F4) Connections (F8) B TETkiz)]
= 1
c Commands (@) | Connections @ Communication @
'4% Connection commands Firsl, select this tab Mode ‘Cunne:tlsn - |
© Connection |Port31 (9600) -
2 « ||Type [ | -1/ Devices o001 RG-30 L
% | || Default connection |_| Logging [ | [mylog.txt =]
Data transfer I
€ o ®
c 1P Call (MDS) Type [streamed [~] - -
o Type: IP Call | Communication assistant |
o Server: mds.sommer.at | Connact |
Modem [ Disconnect ]
N (‘i‘) Type: Modem connection |
i |
E Port: 06
Baud rate: 9600 [ |
MyDatalogger l !
Type: Serial connection @
6 Port: 31 VELULLLY V)
Baud rate: 115200 85 protocol kxd
5485
Port3 (9600) nits and decimals
Type: Serial connection
Port: 03 Choice (X for ex
Baud rate: 9600
Port20 (9600) = Main menu
Type: Serial connection
Port: 31
Baud rate: 9600 7
ement interval --
Port31 (115200) ty (v)
Type: Serial connection i ”
Port: 31 Special functions
Baud rate: 113200 Choice (X for ex
Port31 (1152001 trasxsessrssatatararstsaststsntastseass st
Type: Serial connection ‘ |
Port: 31 init! =
Baud rate: 115200 ot
T

‘ Autharization: Expert

2. Enter the Name of the new connection. We recommend to use a meaningful name for later
recognition, e.g. Modbus31 (19200) to indicate port 31 and Baud-rate 19200. Select the Type
Serial connection and choose the Port your sensor is connected to, set the Baud-rate to 19200
and the Parity/stop bits to Even par., 1 stop bit.
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” Commander 1.0.7.8 - oIEN

T

=
Connections ‘

G o ®
Connection commands | | |Filter. Common Mode ‘Cunne:tlsn G |
| New connection | |~ Name Connection |Modbus31(19200) -

| Delete connection | = N « || Type ‘Sen'a\ connection Devices ‘ [ ] g
@ Type: Bluetooth 7| || Default connection | | Logging [ | [mylogtat [=] =
Serial parameters I ©
P | @ Q
IP Call (MDS) Port 31 (usg) [~ &l = — : c
Type: IP Call |f | ation assistant ] =
Server: mds.sommer.at Faud e hgmoi" | |
RTS/CTS handshake | | | S
Modbnus31 (19200) XON/XOFF | e
Type: Serial connection X ||| |
Port: 31 Parity and stop bits ‘Even par., 1 stop bit 8
Baud rate: 19200 Data transfer : :
n Modem Type ‘Streamad > ‘ g
() Type: Modem connection Terminal @
Port: 06 tecn. velocity (v) By
Baud rate: 9600 RS485 protocol

R5485
Units and decimals

MyDatalogger

Type: Serial connection

Port: 31

Baud rate: 115200 o

Adapt these settings

Port2 (9600) Main menu
Type: Serial connection
Port: 03

5 Baud rate: 9600 Measurement trigger -

Measurement interval

Port30 (9600} Velocity {v)
Technics

Type: Serial connection = .
Special functions

Port: 31
Baud rate; 9600

Port31 (115200)

Type: Serial connection
Port: 31

Baud rate: 115200

Autharization: Expert

3. Click Save connection.
4. In the Communication window select Mode Connection and choose the Connection you have
created. Then click Connect.
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( ) Type: Modem connection
Q Port: 06

Baud rate: 9600

MyDatalogger

Type: Serial connection
Port: 31

Baud rate: 115200

Port2 (9600)
Type: Serial connection
Port: 03

5 Baud rate: 9600

Port30 (9600}

Type: Serial connection
Port: 31

Baud rate; 9600

Port31 (115200)

Type: Serial connection
Port: 31

Baud rate: 115200

M Commander 1.0.7.8
File Tabs Options Extra Help
~
Parameters (F2) Measurement (F3) Data (F4) Connections (F8) R TETRiz)] [ Select"Connection” |l
Connection commands | | |Filter. Common Mode ‘Cunne:tlsn = G |
| New connection | v Name Connection [Modbus31 (13200) -]
c | Delete connection | i - « | Type [Serial connzction ——7" Devices | L]
'_'% | | @ Type: Bluetooth | || Default connectio g [ |m)t|_ogb<t—ﬂg|
© Serial parameters
o Choosethe created  fands @
= IP Call (MDS) Port connecion r = = z
c Type: IP Call Bl ation assistant |
=] Server: mds.sommer.at auid cate: - - E’ogpect |
e RTS/CTS handshake |
£ Modbus31 (19200) s ‘ [ LT
Type: Serial connection X | |
8 Port: 31 Parity and stop bits ‘Even par., 1 stop bit | v ‘ | Then, click here 7|
Baud rate: 19200 Data transfer |— y |
—_—————— Scan port
g ) Modem Type ‘Streamad > ‘

G RS485 protocol
5

surement trigger ---
Measurement interval --
Velocity (v)
Technics
Special functi

Choice (X for e

T .

‘ Autharization: Expert

Download the parameters and save the parameter file as described in Modbus configuration.

Save the parameter file for future use and to document con-

figuration changes!

Now, two options are available to revert communication back to the Sommer-protocol:

A. If a parameter file is available that has the Sommer-protocol enabled, the file can be loaded by
clicking Open parameter file, selecting the respective file and uploading the parameters to the
device by clicking Upload all parameters to device.
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” Commander 1.0.7.8 - oIEN

a2 [

Information @ @ Parameters Communication @

Device RG-30 RG-30 Mode |Connect\on ¥ |

Protocol address 0001 0001 Connection |Port31 (9600) -|
Parameter Synchronized - Devices |ﬂBﬁ1 RG-30 ‘!| C
Serial number 45151821 Main menu " == [©]
! ‘ - : - Logging [ | [mylogixt =] s
Setup version 22807 A _Measurement trigger |spi-12/Rs485 | v | =
Bobbwaic weabon 263 ! 30 = Commands ® o
Commands First, open the parameter file | Communication assistant ] g
File | E
| T = ME:EI functions | E
| Save parameter file 8
Device commands 8xP488 "ACHTUNG: Evtl ~
"PLEASE NOTE: Ma i

@x@808 "Vorgang ist derzeit belegt, bitte
"Action currently not available. Pl
Bx1068 "ANWEISUNG: Bitte nicht vergessen,

| Upload all parameters to device, | "DIRECTIVE: Please don't forget to {
o "ACHTUNG: Ein alter Archiy i
"PLEASE NOTE: An old archive pointel

9x400@ "ACHTUNG: Bitte "W-v Tabelle Neusta
"PLEASE NOTE: Please perform a "W-v

Second, upload parameters

:@x4944 803

[« f | »

‘ Authorization: Expert

B. If no parameter file is available, the device has to be reset to its default configuration:

Manual 100



1. Click into the Terminal window and type 2?2 ? to enter the sensor-menu.

M Commander 1.0.7.8 = el

File Tabs Options Extra Hel
P Connection: Port31 (9600)

A

c
o . o
= Information @@ Parameters Communication @
s Device RG-30 S Mode =
% Protacol address 0001 0001 Connection \fg_l’ee_n, ) -
= Parameter Synchronized — i connectionisactive §
€ Serial number 45151821 B Decimal character ot T - an &
= .0gqgin
8 Setup version 22907 C 5DI-12 address 1 99ing L
~ Software version 26301 D Channel type ‘Qpen 1 - 1 Commands @
ol el E Advanced settings | Communication assistant |
F Tech velocity (v | Connect |
File commands L4 = l
4|G RS485 protocal M Disconnect |
‘ Open parameter file \
A Device number 01
| Save | ter file |
B System key 0
Device commands
C OQutput pratocal type ‘Samn!eme‘.v "
| Download parameters from device \ i
m ‘ D OQutput (MO} time | just per command "
|Upload mo arameters to device
B E MO information i&analysws values | ¥
R B ?
F MO wake-upsequences |prefix -,
G MO prefix holdback 300 ms Measurement trigger ---
H MODBUS, set default Measurement interval --
o Velocity (v)
| MODBUS, device address 33 Technics
Special functions
4|H RS483
A Barkais Togto ,‘ Choice (X for exit): |
B Parity, stop bits ir.opar.]stop '!
C Minimum response time |0 ms
D Transmitterwarm-up time 10 ms
E Fow control }oﬂ "‘ =
F  Sending window 300 ms
G Receiving window 300 ms Type 7
‘I Units and decimals :
‘E Special functions 5 :‘ | )

‘ Authorization: Expert

2. Navigate to Special functions and select Set factory default...
3. Acknowledge the safety-note.

Start up testmode: 8x87

Set factory default

AAPPAPRPARPAAPAPSPRPR

PLEASE NOTE: Please save all parameters before!
PLEASE NOTE: All user settings will be lost!
Are you sure?

(Press "RETURN" to assume)
(Press "Esc™ to cancel}

=» Testmode finished!

4. Enter X until you get back to the main menu. The Sommer-sensor is now restarted and
available in its initial configuration. As the connection-parameters have been changed to

the default settings, the connection to the sensor is lost. Press Disconnect for
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completion.

7. Establish the original connection to the Sommer-sensor as described in Modbus configuration.
8. Download the sensor’s parameters in the Parameters (F2) tab, adapt the required parameters,

or upload your originally saved parameter file to the IDS-20s.

12.5.7 PLC integration
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The IDS-20s can be integrated into a PLC system as a slave device. It supports the PROFIBUS,
PROFINET, EtherCAT and CANopen protocols. This requires an additional serial converter, e.g. Anybus

Communicator.
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13 Parameter definitions

A ReIAY A 103
e B REIAY B oo 104
:g C SN Or LSS 106
£ D TECNNICS 106
-z E Region format ... . 126
s F Special fUNCIONS . .. 127
3]
S
e
Qﬂ.’
A Relay A
(401
i
A-A OUtPUL ValUe 103
A-B Turn off delay ... 103
A-C LCe Mt 103
A-D aater lImit 104
A-E Ice rate Mt L 104
A-F Test OUtPUL L 104

A-A Output value

Specifies the variable which controls the relay.

opion— Jowen

Off Relay does not switch
Ice (default) Relay is turned on if Output value exceeds specified value
Ice and ice rate Relay is turned on if Output value and Output value exceed specified values

Water Relay is turned on if Output value exceed specified value

A-B Turn off delay

The time relay is kept energized after the monitored variable falls below the limit value again.

Value range 0...65535 600 (default)

A-C Ice limit

The amount of ice accreted before the relay is switched.
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mm

Value range 0.0...9999999.9 0.5 (default)

A-D Water limit

The amount of accumulated water before the relay is switched.
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mm

Value range 0.0...9999999.9 1.999 (default)

A-E Ice rate limit

The rate at which ice accumulates before the relay is switched.

Unit mm/h

Value range 0...99999999 100 (default)

A-F Test output

Function to test the relay manually.

B Relay B
B-A OUtPUL ValUE 104
B-B Turn off delay ..o 105
B-C LCe M 105
B-D Waater Mt 105
B-E Ice rate Mt L 105
B-F Test QUL PUL L 106

B-A Output value

Specifies the variable which controls the relay.
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Off Relay does not switch

Ice (default) Relay is turned on if Output value exceeds specified value
Ice and ice rate Relay is turned on if Output value and Output value exceed specified values

Water Relay is turned on if Output value exceed specified value

B-B Turn off delay

The time relay is kept energized after the monitored variable falls below the limit value again.

sec seconds

Value range 0...65535 600 (default)

B-C Ice limit
The amount of ice accreted before the relay is switched.

mm

Value range 0.0...9999999.9 0.5 (default)

B-D Water limit

The amount of accumulated water before the relay is switched.

mm

Value range 0.0...9999999.9 1.999 (default)

B-E Ice rate limit

The rate at which ice accumulates before the relay is switched.
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B-F Test output

Function to test the relay manually.
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C Sensor tests

C-A Sensor S1, test heating ... 106
C-B Sensor S, test . 106

C-A Sensor S1, test heating

Function to test the sensor heating. Heats the sensor for the selected duration.

C-B Sensor S1, test

Function to test the ice-sensor. Returns the currently measured capacity values. Used to verify that

the sensor reads zero when dry.

D Technics

D-A SDI-12 address ..o 106
D-B Measurement Interval ... 107
D-C Units and decimals ... 107
D-D SBP device addresSing ... ... 108
D-E RS-485 (COM) o 108
D-F SENSOr S 113
D-G Temperature and humidity (TH) ... 120
D-H Advanced SettingS . ... 122
D-| Measurement table ... ... 126

D-A SDI-12 address

generic-sdi-12-address

The address is a unique identifier of the sensor within a SDI-12 bus system.

Manual M 106



(%)
c
i)
=
C
4=
9]
©
_
[J]
o
@
(S
©
_
[
a
™
i

o N R

0..9,a..z, A.Z

D-B Measurement Interval

generic-measurement-interval

The interval at which measurements are acquired.

20...18'000

D-C Units and decimals

D-C-A  Temperature, UNit ... 107
D-C-B  Temperature, decimals ... . 107

D-C-A Temperature, unit

generic-units-temperature

The following units of the air temperature can be selected:

CO R T

°C (default) Degrees Celsius

2 °F Fahrenheit

D-C-B Temperature, decimals

generic-decimals-temperature

The number of decimal places for the measured air temperature.

0..6 2 =
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D-D SBP device addressing

A DeVICE NUMDET 108
B

D-D-
D-D- SV S M KY 108

D-D-A Device number

generic-rs-485-protocol-device-number

The device number is used for the unique identification of the device in a bus system.

I S [T

0..98 1 (default) -

D-D-B System key

generic-rs-485-protocol-system-key

The system key defines the bus system of the device. Thus, different conceptual bus systems can be
separated. Interfering bus systems occur if the remote radio coverage of two measurement systems

overlap. In general, the system key should be set to 00.

0..99 0 =

D-E RS-485 (COM)

D-E-A  Output protocol ... o 109
D-E-A-A  Protocoltype ... .. 109
D-E-A-B Measurement output ... 109
D-E-A-C Information ... ... . 109
D-E-A-D Wake-up sequence ... ... 110
D-E-A-E  Prefixholdback ... 110
D-E-A-F MODBUS, setdefault ........................................................... 110
D-E-A-G  MODBUS, device address ........................ooiii 111
D-E-B PO 111
D-E-B-A Baudrate ... 111
D-E-B-B  Parity, stop bits ... 112
D-E-B-C  Minimum responsetime ... 112
D-E-B-D Transmitter warm-up time ... 112
D-E-B-E  Flowcontrol ... ...l 113
D-E-B-F  Sending window ... 113
D-E-B-G  Receivingwindow ... 113
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D-E-A Output protocol

DUUUUO0DOD
mimm ﬁn mimm
>>>>rr>>
OTMMUO®>

PrOtOCOl LY PE .o 109
Measurement OULPUL ... 109
INfOrmMatioN L. 109
WaKe-UP SEQUEBNCE ... o 110
Prefix holdback ... 110
MODBUS, set default ... 110
MODBUS, device address ... 111

D-E-A-A Protocol type

generic-rs-485-protocol-type

The type of the serial output protocol. The following options are available:

N N

1 Sommer
(default)

2 Standard

3 MODBUS

Sommer bus protocol (SBP); data values are returned with an index starting at
1. Multiple strings may be returned.

Standard protocol; data values are returned without an index in one string.

Modbus protocol

&
g NOTE For MODBUS applications run MODBUS, set default to get the appro-

priate communication settings.

D-E-A-B Measurement output

generic-rs-485-protocol-measurement-output

Specifies the timing of the serial data output.

o Jorion ——Powemn

1 Just per command The output is only requested by commands via RS-485.

2 After measurement The serial data output is performed automatically right after each
(default) measurement.

3 Pos. TRIG slope The output is triggered by a positive edge of a control signal applied

to the trigger input.

D-E-A-C Information

generic-rs-485-protocol-information

109
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The main measurement values are always included in the data output string. Additionally, special and

analysis values can be included.

o Joron —omer

1 Main values Only the main values are returned.
2 & Special values (default) Main values and special values are returned.
3 & Analysis values Main, special and analysis values are returned.

D-E-A-D Wake-up sequence
generic-rs-485-protocol-wake-up-sequence

Serial data can be transmitted to a recording device automatically without a request. However, many
devices demand a wake-up sequence before they can receive and process data. The IDS-20s has the
option to send a sync sequence and a prefix before data are transmitted. The following options are

available:

N N

No wake-up sequence

2 Sync The sync sequence UU~?~? is sent before the output string.

3 Prefix A blank with a time delay is sent before the output string.
(default)

4 Prefix & A blank with a time delay and the sync sequence UU~?~? is sent before the
Sync output string.

D-E-A-E Prefix holdback

generic-rs-485-protocol-prefix-holdback

The hold-back time defines the time delay between the prefix and the data string.

0..5'000 300 ms

D-E-A-F MODBUS, set default

generic-rs-485-protocol-modbus-set-default
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Sets all parameters required for Modbus communication automatically. The following settings are

adapted:
OP, measurement output just per command
Output protocol (OP) Modbus
MODBUS, device address 35
Sleep mode Modbus, slow
Parity, stop bits even par, 1 stop
Baud rate 19200
Flow control off
Transmitter warm-up time 10 ms
Minimum response time 30 ms

D-E-A-G MODBUS, device address

generic-rs-485-protocol-modbus-device-address

Unique device address for the Modbus protocol.

D T (T

1..247 35 -
D-E-B Port
D-E-B-A Baudrate .. ... 111
D-E-B-B Parity, stop bits ... 112
D-E-B-C Minimum response time .. ... 112
D-E-B-D Transmitter warm-up time ... .. 112
D-E-B-E  Flow control ... 113
D-E-B-F Sending Window ... 113
D-E-B-G Receiving Window ... 113

D-E-B-A Baud rate

generic-rs-485-port-baud-rate

The following transmission rates in bps (baud) can be selected:
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Descrption |
1 1'200 -
2 2'400 -
3 4'800 -
4 9'600 (default for sensors and data logger inputs) -
5 19'200 (default if used with radio communication) -
6 38'400 -
7 57'600 -
8 115'200 (default for data loggers) -

D-E-B-B Parity, stop bits
generic-rs-485-port-parity-stop-bits

The following combinations of parity and stop bits can be selected:

[ N

1 No par, 1 stop (default) No parity and 1 stop bit

2 No par, 2 stop No parity and 2 stop bits

3 Even par, 1 stop Even parity and 1 stop bit

4 0Odd par, 1 stop Odd parity and 1 stop bit
D-E-B-C Minimum response time

generic-rs-485-port-minimum-response-time

This setting avoids failures of half-duplex interfaces. For this purpose the response to a command is

delayed by the selected time. Additionally, the response is also kept temporally compact.

D T (T

0..2'000 10 ms

D-E-B-D Transmitter warm-up time

generic-rs-485-port-transmitter-warm-up-time

The transmitter warm-up time defines the time before data is sent.
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0..2'000

D-E-B-E Flow control

generic-rs-485-port-flow-control

Flow control for the defined application.

N T

no flow control

2 XOFF-XON blocking  XOFF-XON flow control, especially adapted for half-duplex systems
(default)

4 DFM-RC Flowcontrol for Sommer Messtechnik DFM point-to-point radios.

5 DFM-TM Flowcontrol for Sommer Messtechnik DFM tiny-mesh radios.

D-E-B-F Sending window
generic-rs-485-port-sending-window

If XON-XOFF flow control is activated data are transmitted in blocks with the defined length.

200...5'000

D-E-B-G Receiving window
generic-rs-485-port-receiving-window

If XON-XOFF flow control is activated transmission of blocks is delayed by the specified time.

200...5'000

D-F Sensor S1

D-F-A SN SO LY PO o 114
D-F-B Sensor S1, orientation ... . 114
D-F-C Icing verification ... ... 114
D-F-D Limits and timer L 115
D-F-E Sensor Sl temperature ... 119
D-F-F Sensor S1, test heating ... 120
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G Sensor S1, zero adjust ... 120
H

D-F-
D-F- Sensor S, test . 120

D-F-A Sensor type

One of the following sensor types can be selected:

.

Cube 5 (default) Cube 5 sensor
Rod T 80 Rod sensor 80
Custom Reserved for custom or new sensor types

D-F-B  Sensor S1, orientation

The orientation of the sensor relative to geographic north. Use the black mark on the cube sensor for

northing.

Value range -180...359 0 (default)

D-F-C Icing verification
D-F-C-A Maximum temperature ... 114
D-F-C-B  Minimum humidity ... .. 114
D-F-C-C Maximum Water ... 115
D-F-C-D Switch ondelay ... 115
D-F-C-E Temperature sensor choice ... 115

D-F-C-A Maximum temperature
Temperature below which icing may occur.
Unit °C

Value range -99999.9...999999.9 0.5 (default)

D-F-C-B Minimum humidity

Relative humidity above which icing may occur.
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Value range 0.0...9999999.9 80 (default)

D-F-C-C Maximum water

Thickness of water layer below which icing may occur.

mm

Value range 0.0...9999999.9 0.5 (default)

D-F-C-D Switch on delay

Time delay between verification of icing and actual output of icing in data string. Specifying a delay
might be advisable under threshold conditions.

Value range 0 (default)

D-F-C-E Temperature sensor choice

The temperature sensor used for icing verification. Select one of the following options:

sensor temperature The surface temperature of the IDS-20s sensor
(default)
air temperature The air temperature of the external T/rH-sensor

D-F-D Limits and timer

D-F-D-A Min. sup. voltage for heating ... .. 116
D-F-D-B lCe, mMaximum . 116
D-F-D-C 1C&, MinimuUmM ... 116
D-F-D-D Water, Maximum ... 116
D-F-D-E  Water, minimum ... 116
D-F-D-F lcerate, heating ... ... . 117
D-F-D-G lcerate, minimum ... . 117
D-F-D-H lcerate, holdtime ... ... ... . 118
D-E-D-I Maximum heating time ... . 118
D-F-D-J Subsequent heating, head ... . ... . 118
D-F-D-K Subsequent heating, shaft ... .. 118
D-F-D-L Cooldown duration ... 118
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M Duration frost SUPPIresSiON .. .. 119
N Meas. durationicing rate . ... 119

D-F-D-
D-F-D-
D-F-D-A Min. sup. voltage for heating

Minimum supply voltage for sensor heating.

<

Value range 0.00...999999.99 10 (default)

D-F-D-B lce, maximum

Maximum ice accumulation before sensor starts heating.

mm

Value range 0...9999999.9 1 (default)

D-F-D-C Ice, minimum

Thickness of ice layer at which heating stops. This limit is only active in combination with Water, min-

imum.

Unit mm

Value range 0...9999999.9 0.1 (default)

D-F-D-D Water, maximum

Maximum water accumulation before sensor starts heating.

mm

Value range 1.0...9999999.9 2 (default)

D-F-D-E Water, minimum

Thickness of water layer at which heating stops. This limit is only active in combination with Ice, min-

imum.

mm

Value range 0.0...9999999.9 0.1 (default)
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D-F-D-F Ice rate, heating

A switch to activate a sensor heating if the icing-rate drops below a specified limit. Generally, this

option is used to detect individual icing-events.

If ice accumulates on the sensor above a limit value specified in Ice limit, relay A and/or B close; see
Figure 11 for an illustration. Ice accretion may continue above this limit value, but may eventually
cease, i.e. the icing rate levels off. Any further accumulation on the existing ice layer can be detected
with reduced sensitivity only. Thus, it would be advantageous to continue ice-monitoring with a dry
sensor surface. The “ice rate, heating” setting enables this option: If the icing rate falls below the
value specified in Ice rate, minimum over the time set in Ice rate, holdtime a sensor heating is
triggered. Consequently, relay A and/or B open, the sensor is defrosted and the IDS-20s is ready to

detect a new icing event.

Relay A output, Ice rate heating off

__________________ IOUT high
IOUT low
Relay A output, Ice rate heating on
__________________ o sesssss--css----e—————— |OUT high
- IOUT low
Ice holding time
thickness
A Icing rate falls below limit e

\ _______________

Ice rate heating on
Relay A Ice limit

Figure 11 Behavior of Ice rate heating option

opion—Jowermen

off Sensor heating triggered by reduced icing rate is inactive.
on (default) Sensor heating triggered by reduced icing rate active.
D-F-D-G Ice rate, minimum

Minimum icing rate below which a sensor heating is triggered. See Ice rate, heating for details.
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mm/h

L) ). SRS 0.5 (default)

Value range

D-F-D-H Ice rate, holdtime

Time before a sensor heating is triggered due to a low icing rate. See Ice rate, heating for details.

sec

Value range 0...7200 600 (default)

D-F-D-I Maximum heating time

Maximum heating duration for one heating cycle.

sec

0...7200 600 (default)

Value range

D-F-D-J Subsequent heating, head

The time the sensor head is continued to be heated after a regular heating cycle.

sec

Value range 0...1800 0 (default)

D-F-D-K Subsequent heating, shaft

The time the sensor shaft is continued to be heated after a regular heating cycle.

sec

Value range 0...1800 120 (default)

D-F-D-L Cool down duration

Time for sensor to cool down to ambient conditions.

sec

Value range 0...1800 180 (default)
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D-F-D-M Duration frost suppression

Frost generally builds up to thin ice layers well below the Ice, minimum limit and the relay Duration
frost suppression before accretion levels off. To detect individual frost events a sensor heating can be
triggered after a specified time with no further ice accumulation. The sensor surface is then dry again

to sense the next frost-event. Figure 12 illustrates such a situation:

Ice
thickness

A Ice, maximum

Duration frost suppression

//—/% Sensor heating

Ice, minimum

Figure 12 Duration frost suppression

A ATTENTION If Duration frost suppression is set to O frost suppression is inact-

ve.

o et

D-F-D-N Meas. duration icing rate

Measurement time used to determine icing rate.

D-F-E  Sensor S1 temperature

D-F-E-A Temperature offset ... ... 120
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D-F-E-B Adjust temperature ... ... .. 120
D-F-E-C Testtemperature ... ... 120

D-F-E-A Temperature offset

Offset of the temperature of the T/rH-sensor. An offset might be required if the sensor needs to be

matched to an external reference.

°C

-9999.99...99999.99 0 (default)

D-F-E-B Adjust temperature

Function to adjust the temperature measurement of the T/rH-sensor. Applying this function will

update the setting Temperature offset.
D-F-E-C Test temperature

Function to test the temperature measurement of the T/rH-sensor.

D-F-F Sensor S1, test heating

Function to test the sensor heating. Heats the sensor for the selected duration.

D-F-G Sensor S1, zero adjust

Function to reset the capacity measurements of the sensor plates. Only used during installation to

compensate for any capacities introduced by the sensor cable.

D-F-H Sensor S1, test

Function to test the ice-sensor. Returns the currently measured capacity values. Used to verify that

the sensor reads zero when dry.

D-G Temperature and humidity (TH)

D-G-A  Humidity offset ... .. 121
D-G-B  Adjust humidity .. ... 121
D-G-C  Test humidity ... 121
D-G-D Temperature offset ... ... 121
D-G-E  Adjust temperature .. ... 121
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D-G-F  Testtemperature ... ... .. 121

D-G-A Humidity offset

Offset of the humidity of the T/rH-sensor. An offset might be required if the sensor needs to be

matched to an external reference.

wE ]

Value range -999999.9...9999999.9 0.0 (default)

D-G-B Adjust humidity

Function to adjust the humidity measurement of the T/rH-sensor. Applying this function will update

the setting Humidity offset.

D-G-C Test humidity

Function to test the humidity measurement of the T/rH-sensor.

D-G-D Temperature offset

Offset of the temperature of the T/rH-sensor. An offset might be required if the sensor needs to be

matched to an external reference.
_ DC

Value range -9999.99...99999.99 0 (default)

D-G-E Adjust temperature

Function to adjust the temperature measurement of the T/rH-sensor. Applying this function will

update the setting Temperature offset.

D-G-F Test temperature

Function to test the temperature measurement of the T/rH-sensor.
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D-H Advanced settings

SlEE P MO o 122
SDIL2 M ol S PONSE o 122
“OFF” turn off temperature ... 123
Functional switch monitoring ... 124
Functional switch at “OFF” .. 124
SOMMET D 125

D-H-A Sleep mode

generic-sleep-mode

Defines the behavior of the IDS-20s between two measurements, provided the measurement interval
is longer than the time of the measurement itself. The following options are available:

o Jorion Jorwmon

1 MODBUS,
fast

2 MODBUS,
slow

3 Standard
(default)

For MODBUS applications. The IDS-20s stays in normal mode. This option per-
mits high data transmission rates, but increases power consumption.

For MODBUS applications. The IDS-20s goes into idle mode and can be
woken up by a command via the RS-485 interface with a low baud rate. This
option reduces power consumption at lower data transmission rates.

The IDS-20s goes into sleep mode and can be woken up by a command via
the RS-485 interface only with a time delay. Option with the lowest power
consumption.

D-H-B SDI12 ‘M’-response

generic-sdi-12-m-response

Defines how an SDI-12 M-command received by the IDS-20s is answered if the requested number of

measurement values exceeds 9. The following options are available:

Manual
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1 expand address This option should only be used with SDI-12
standard V1.0.
The measurement values can be requested
with the commands aD0 !, aD1!,...,, with a
the sensor address. Max. 9 values are
returned for each command.

2 just expand output The M-request received by the IDS-20s is
answered according to SDI-12 standard V1.3,
which supports transmitting more than 9
measurement values per answer.
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3 as at ‘C’ request The M-request received by the IDS-20s is
answered as if several C-requests were sent.

4 M1, M2, M3 split The M-request received by the IDS-20s is
(default) answered as if several Mk-commands were
sent, with k depending on the number of
measurement values to be transmitted (M1
returns the first 9 measurement values, M2
the second nine values, etc).

D-H-C “OFF” turn off temperature

The ambient temperature above which the IDS-20s stops performing measurements.

e K
1o et

>
4 NOTE

If the ambient temperature exceeds “OFF” turn off temperature, the IDS-20s

returns the following values for ice and water variables:

RS-485 empty string
SDI-12 00000000
Modbus 106, 107, 108

123 M Manual



D-H-D Functional switch monitoring

Sets the activity of the “OUT function” output. The following options are available:

orion —Jowemon

just while awake The “OUT function” output is only active while the device is active.
always active The “OUT function” output is always active.
(default)

A ATTENTION If Functional switch monitoring is set to just while awake, Sleep
mode must be set to standard!

D-H-E Functional switch at “OFF”

The status of the “OUT Function” relay of the IDS-20s. This status depends on the instrument status
and the “OFF” turn off temperature (above this temperature the IDS-20s does not perform icing-
measurements). The OUT Function output is an "active high" output, i.e. as long as the instruments

operates normally, the output is high. The following options are available:
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opionJomeamon

regular con- If the ambient temperature is above the limit value the output is set to high (1) and

" dition the relay is closed.
5 (default)
£ . .. OUT Function
S Instrument status T above limit
o status
2
o OK N 1
2 o
o
e OK Yes 1
(401
“' Error No 0
Error Yes 0
error con- If the ambient temperature is above the limit value the output is set to low (0) and
dition the relay is opened. Thus, ambient temperatures that are too high are handled like

any other error (output is set to low [0]).
If the ambient temperature is below the limit value and the instrument operates nor-

mally the output is set to high (1).

. .. OUT Function
Instrument status T above limit

status
OK No 1
OK Yes 0
Error No 0
Error Yes 0

An instrument error occurs if the power supply of the instrument is insufficient, the software detects
a fatal error, a software procedure is slow or blocked or if the software runs in the bootloader.

D-H-F Sommer ID

generic-sommer-id

The Sommer ID is used to define stations within the Commander software. The ID is preset in the
device and corresponds to its serial number.SOMMER suggests not to change the ID, except if a IDS-
20s device is replaced. In such a case it can be practical to change the ID of the new device to the ID

of the replaced device to guarantee data consistency.
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D-l Measurement table

Lists all measured variables with their units (see Data output). g
£
Cz o :
Temperature °C/F Air temperature ‘g
02 Humidity % Humidity é.%
(e0]
03 Dew point °C/F Dew point a
04 Relay A 0/1 State of relay A
05 Relay B 0/1 State of relay B
06 Relay function 0/1 State of measurement device
07 Ice mm Current ice layer thickness
08 Water mm Current water layer thickness
09 Ice rate mm/h Current icing rate on
10 Sensor Temperature °C/F Surface temperature
11 Direction ° Icing direction

Directional distinction of ice accretion; the
12 Direction value higher the value the more pronounced
icing is in a certain direction.

E Region format

E-A Language/Sprache . .. 126
E-B Decimal charaCter ... 127

E-A Language/Sprache

generic-language

The menu language.
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[ N [

1 German/Deutsch German language

2 English/Englisch (default) English language

E-B Decimal character

generic-decimals-character

The character used as decimal separator in the values of the settings, in serial data strings and in .csv

files.

o o o
1 Comma -

2 Dot (default) -

F Special functions

F-A Relay, reset COUNTErS ... .. 127
F-B Relay, simulate oUutpuUts . ... 127
F-C Device status ... ..l 128
F-D VW SO U o 128
F-E Set factory default . ... ... 128
F-F Temp. load factory default ... .. . 128
F-G Relaunch program ... 128

F-A Relay, reset counters

Resets the relay counters.

F-B Relay, simulate outputs

Only available in terminal mode. This function is primarily used for remote system testing and can be

triggered by the test input on pin 5 (see for details). It offers two options:

1. If option 1 is selected or the trigger signal on pin 5 is set high the following tasks are performed

in sequence:
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a. Relay A is closed and the sensor heating (head and shaft) is turned on for 60 sec (if

sensor 1 is active)
b. Relay B is closed and the sensor heating (head and shaft) is turned on for 60 sec (if

sensor 2 is active)
2. If option 2 is selected or the trigger signal on pin 5 is set high for more than 10 sec the tasks in

option 1 are performed and the relay counters are reset.

F-C Device status

generic-special-functions-device-status

Displays information about the device and the software version.

F-D View setup

generic-special-functions-view-setup

All parameters of the IDS-20s are listed in the terminal window.

F-E Set factory default

generic-special-functions-set-factory-default

All parameters are reset to factory defaults. Only available in terminal-mode.

F-F Temp. load factory default

generic-special-functions-temp-load-factory-default

Loads factory default values temporarily. Only available in terminal mode.

F-G Relaunch program

generic-special-functions-relaunch-program

The device is restarted. Powering the sensor off and on again is equivalent.
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Appendix A Measurement phases

The measurement phase describes the status of the IDS-20s sensors. It is returned with the analysis

values at indices 26 and 40 and has the following format:

AA .BC

The labels are coded as follows:

AA Sensor status, see Sensor status
B Icing verification result of sensor 2, see Icing verification results
C Icing verification result of sensor 1, see Icing verification results
V EXAMPLE
4.00 Cube 5 sensor is heating

Icing-criteria for both sensors are satisfied

2.04 Cube 5 sensor is cooling down
Icing-criteria of Rod T 80 sensor are satisfied
Temperature of Cube 5 sensor is too high

0.44 Both sensors are in normal measurement mode
Temperature of both sensors is too high

0.00 Both sensors are in normal measurement mode
Icing-criteria for both sensors are satisfied

A.1 Sensor status

The sensor status AA can take the values listed in Sensor status.

A.2 Icing verification
The IDS-20s uses the prevailing environmental conditions to verify the icing measured by the ice-
sensors. Ice can only accrete on a sensor surface if the following conditions are satisfied:

B The sensor surface temperature must be below the limit specified in Maximum temperature.
B The relative humidity must exceed the limit value specified in Minimum humidity.
B The water content on the sensor surface must be below the limit value specified in Maximum

water.

The icing verification values B and C can take the values listed in Icing verification results.
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§ -1 Measurements are Above a specified ambient temperature the IDS-20s does not per-
= off form any icing-measurements.

o

c

OE) 0 Measurement active  Normal measurement mode

g

3 1 Determination of Determines icing rate after cool down

] icing rate

=

i 2 Cool down, waiting After a heating cycle the sensor cools down to ambient tem-

'-g time perature.

3

g 3 Subsequent heating  Sensor is heated after heating phase 4, 5 or 6 to ensure that the

surface is completely dry.

4 Heating triggered by  Sensor exceeds Ice, maximum value.

Ice, maximum Heating is on until ice and water layer thickness fall below Ice,
minimum and Water, minimum or Maximum heating time has
elapsed.

5 Heating triggered by  Sensor exceeds Water, maximum value.

Water, maximum Heating is on until ice and water layer thickness fall below Ice,
minimum and Water, minimum or Maximum heating time has
elapsed.

6 Heating triggered by Icing rate falls below Ice rate, minimum.

Ice rate, minimum Heating is on until ice and water layer thickness fall below Ice,
minimum and Water, minimum or Maximum heating time has
elapsed.

14 Heating triggered by  Sensor exceeds Ice, minimum, stays below Ice limit of relay A or
frost suppression, B and exceeds time limit of Duration frost suppression.

ice Heating is on until ice and water layer thickness fall below Ice,
minimum and Water, minimum or Maximum heating time has
elapsed.

15 Heating triggered by  Sensor exceeds Water, minimum, stays below Water limit of
frost suppression, relay A or B and exceeds time limit of Duration frost suppression.
water Heating is on until water layer thickness fall below Water, min-

imum or Maximum heating time has elapsed.

Sensor status
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0 all icing-criteria are satisfied 3
2

1 water content too high by
o

2 relative humidity too low g
%

3 water content too high relative humidity too low §

4 sensor temperature too high <>f<
._é

5 water content too high sensor temperature too high Q
=3

6 relative humidity too low  sensor temperature too high

7 water content too high relative humidity too low  sensor temperature too high

8 Switch on delay elapses

Icing verification results
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Appendix B Troubleshooting

= B.1 DOVICES 132
= B.1.1 The IDS-20s is not responding or returns unreadable characters 132
9 B.1.2 The IDS-20s reboots repeatedly ... 134
7 B.2 Measurement data .. ... 134
§ B.2.1 Measurement data are notupdated ... 134
o B.2.2 No data from the ice detection sensor are returned ............... ... 134
= B.3 Firmware & software .. .. ... 134
m B.3.1 Commander loads wrong setup ..o 134
% B.3.2 Firmware update via RS-485 isaborted .................................... 135
s B.4 RS- S 135
2 B.4.1 Configuration via terminal shows unexpected behavior ............. 135
< B.5 D=0 135
B.5.1 The IDS-20s is not detected by a SDI-12 master device ............... 135

B.5.2 Data logger receivesno SDI-12 data ...........................c 136

B.6 OO DUS 136

B.6.1 Modbus function 04 returns obscure measurement values ........ 136

B.1 Devices

B.1.1 The IDS-20s is not responding or returns unreadable characters

The power supply is not connected or turned  Check if the power supply is connected and on.
off.

The polarity of connected power supply Check the polarity of connected wires.
wires is wrong.

Wrong sensor cable. Use the original sensor cable configured by Som-
mer Messtechnik (only applicable to Sommer Mess-
technik cables).

Power supply is insufficient. The IDS-20s 1. Use a power supply providing >0.5 A at 12 VDC
requires a certain inrush-current that the or a fully charged battery.
power supply is not able to provide. 2. In case of long sensor cables (>50 m) use a 24-

VDC power supply.

Please note that power supplied by the USB-port is
insufficient to power the IDS-20s!

The power supply voltage is out of range. Adjust the power supply to match the specified
voltage range.
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The polarity of the connected RS-485-A and Reverse the polarity of the connected RS-485-A
RS-485-B wires is wrong. and RS-485-B wires.

The port settings of the IDS-20s and the data  Use the CommanderCommunication assistant or
acquisition system do not match. adapt port settings on your device.

4 NOTE
ﬂ Sommer Messtechnik devices require
the following Baud rates:
® Sensor: 9600

e Data logger: 115200
e Modbus: 19200

In case of doubt use the function
Check port in the Communication
assistant.
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The IDS-20s is set to Modbus. Connect to the sensor using the Communication
assistant of the Commander and select the Mod-
bus option in the Serial connection.

A sensor wire is not connected firmly to the Check the firm connection of the sensor wires.
terminal of the data acquisition device.

A pin of the connector plug is bent or broken. Verify that all connector pins are straight.

The sensor cable is damaged. Replace the sensor cable.

The COM-port has not been assigned cor- 1. Make sure to use a Sommer Messtechnik USB

rectly to the USB converter. converter. Third party converters are not sup-
ported.

2. Check the COM-port number using Windows
Device Manager.

3. Plug in the USB converter first, then start Com-

mander.
The USB converter is faulty. Replace the USB converter.
The USB port on your PC is not working. Use another USB port.
The driver of the USB converter was incor- Reinstall the driver of the USB converter.

rectly installed
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B.1.2 The IDS-20s reboots repeatedly

The power supply has not enough current to Verify that the power supply provides enough

start the IDS-20s. current. A IDS-20s consumes up to 140 mA @ 12
V. If required, power the IDS-20s by an addi-
tional or alternative supply.

B.2 Measurement data

B.2.1 Measurement data are not updated

The device is connected to the Commander, but the data are not updated.

Data traffic conflict Reboot the device by interrupting the power supply.

B.2.2 No data from the ice detection sensor are returned

Ambient temperature is too high. Increase “OFF” turn off temperature to a value
This may be the case if the IDS-20s is tested in higher than ambient.
the summer.

B.3 Firmware & software

B.3.1 Commander loads wrong setup

If the setup is reloaded from the device the Commander seems to display an old version.
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The device has been con- e |[n the Communication section of the Commander, select Mode

nected to the same PC Connection and click on the trash can icon on the right edge. Then,

before and several different reload the setup from the device.

setup files have been loaded. ¢ pelete the setup files of the device that have been downloaded
by Commander to the folder C:\User-
s\Public\Documents\Sommer\Setup. The respective files can be
identified by the serial number in the file name and the file date.

B.3.2 Firmware update via RS-485 is aborted

USB to RS-485 converter cable is damaged or Replace USB to RS-485 converter cable. The pro-
can only operate on 9600 baud. grammer requires 57600 baud.

B.4 RS-485

B.4.1 Configuration via terminal shows unexpected behavior

Accessing the parameter menus in the terminal leads to unexpected behavior, e.g. after entering a

menu character the terminal displays repeated error messages or jumps out of the parameter menu.

The sensor, power supply and PC/laptop do not  Verify that all equipment is connected to the
share the same ground. same ground.

B.5 SDI-12

B.5.1 The IDS-20s is not detected by a SDI-12 master device

The IDS-20s and the SDI-12 master have dif- Verify that the IDS-20s and the SDI-12 master
ferent grounds. are connected by a ground (GND) wire.
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B.5.2 Data logger receives no SDI-12 data

The sensor is set to Measurement trigger inter-
val, but the data logger sends a M! command,
i.e. the data logger polls data.

The sensor is set to Measurement trigger SDI-
12/RS485, but the data logger sends an R! com-
mand, i.e. the sensor pushes data.

B.6 Modbus

If data are polled from the sensor, Measurement
interval must be set to SDI-12/RS485.

If the sensor pushes data, Measurement interval
must be set to interval.

B.6.1 Modbus function 04 returns obscure measurement values

Sensor does not run in its own measurement
interval, i.e., MeasuremenSet Mt trigger is not
set to Interval.

A second Modbus muster is present in the RS-
485 bus.

The signal wires between the Modbus master
and the slaves are long and/or the ground
potentials of the devices are different.

Endianness of the Modbus polling unit is
swapped.

Generally, test values and measurement values
are set to big endian. Older firmware versions
may return measurement values as little
endian.

136 M

Set Measurement trigger of the sensor to Inter-
val. A Modbus master can only read meas-
urement data, it cannot trigger measurements.

Make sure that only one Modbus master is com-
municating with the Modbus slaves.

e Connect the grounds of the devices with an
additional wire.

e Reduce the cable length.

If the device runs on an older firmware, convert
the measurement values to float with little
endian.
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Appendix C CRC-16 array

CRC-16 array

g
e
1| crclétab[] = :g
—l
2| { g
3| 0x0000, 0x1021, Ox2042, ©x3063, 0x4084, Ox50A5, Ox60C6, OX70E7, <
4| ox8108, 0x9129, OxA1l4A, OxB16B, OxC18C, OxD1AD, OXE1CE, OxF1EF, f;
5| 0x1231, 0x0210, ©x3273, Ox2252, Ox52B5, 0x4294, OX72F7, Ox62D6, ?%
6| ©x9339, 0x8318, OxB37B, OxA35A, OxD3BD, OxC39C, OxF3FF, OxE3DE, 5?
7 | ox2462, 0x3443, 0x0420, 0x1401, OX64E6, OX74C7, Ox44A4, OX5485,
8 | OxA56A, OxB54B, 0x8528, 0x9509, OXESEE, OXF5CF, OxC5AC, ©xD58D,
9| ox3653, 0x2672, 0x1611, Ox0630, Ox76D7, OX66F6, OX5695, Ox46B4,
10| oxB75B, OxA77A, ©x9719, 0x8738, OxF7DF, OXE7FE, ©xD79D, OxC7BC,
11| ox48C4, Ox58E5, 0x6886, Ox78A7, 0x0840, 0x1861, 0x2802, 0x3823,
12 | ©xC9CC, OxD9ED, OXE98E, OxFOAF, ©x8948, 0x9969, OXA9PA, OxB9I2B,
13| Ox5AF5, Ox4AD4, Ox7AB7, Ox6A96, Ox1A71, OXOA50, Ox3A33, Ox2A12,
14 | oxDBFD, ©xCBDC, OxFBBF, OXEBOE, ©0x9B79, Ox8B58, OxBB3B, OxABI1A,
15| ox6CA6, 0x7C87, Ox4CE4, ©x5CC5, 0x2C22, 0x3C03, 0x0C60, 0x1C41,
16 | OXEDAE, OXFD8F, OXCDEC, OxDDCD, OxAD2A, ©xBDOB, 0x8D68, 0x9D49,
17 | ©x7E97, OX6EB6, OXSED5, Ox4EF4, Ox3E13, Ox2E32, Ox1E51, OXOE70,
18 | OXFFOF, OXEFBE, OxDFDD, OXCFFC, OXBF1B, OXAF3A, Ox9F59, Ox8F78,
19 | 0x9188, 0x81A9, ©xB1CA, OxA1EB, ©xD10C, ©xC12D, OxF14E, OXE16F,
20 | 0x1080, Ox@GAl, ©x30C2, Ox20E3, OXx5004, Ox4025, OX7046, OX6067,
21| ox83B9, ©x9398, OxA3FB, OxB3DA, OxC33D, ©xD31C, OXE37F, OxF35E,
22 | ©x02B1, 0x1290, Ox22F3, Ox32D2, 0x4235, Ox5214, Ox6277, OX7256,
23 | OxB5EA, OxA5CB, Ox95A8, ©x8589, OxF56E, OxE54F, ©xD52C, ©xC5e@D,
24 | Ox34E2, 0x24C3, Ox14A0, 0x0481, Ox7466, Ox6447, Ox5424, Ox4405,
25| OxA7DB, OxB7FA, ©x8799, 0x97B8, OXE75F, OxF77E, ©xC71D, ©xD73C,
26| 0x26D3, OX36F2, 0x0691, Ox16BO, OX6657, OX7676, Ox4615, 0x5634,
27 | 0xD94C, oxC96D, OxF9OE, OxE92F, ©x99C8, Ox89E9, OxB98A, OxA9AB,
28 | 0x5844, 0x4865, 0x7806, 0x6827, Ox18CO, OxO8E1, Ox3882, OX28A3,
29| oxCB7D, ©xDB5C, OXEB3F, OxFB1E, Ox8BF9, ©x9BD8, OxABBB, OxBBIA,
30 | Ox4A75, OX5A54, OX6A37, Ox7A16, OxOAFl, Ox1ADO, OX2AB3, Ox3A92,
31| ©OxFD2E, OxEDOF, oxDD6C, ©xCD4D, ©OxBDAA, ©xAD8B, Ox9DE8, ©x8DC9,
32| ox7C26, Bx6C07, Ox5C64, Ox4CA5, OXx3CA2, 0x2C83, OX1CE@, 0x0CCl,
33 | OXEF1F, OXFF3E, OXCF5D, OxDF7C, OxAF9B, OxBFBA, Ox8FD9, OXx9FFS,
34| Ox6E17, Ox7E36, OX4E55, Ox5E74, Ox2E93, Ox3EB2, OXOED1, OX1EFO
350}
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Glossary

IP-Call
A technology that provides com-
munications services (voice, SMS,
voice-messaging) over the Internet,

rather than via the public telephone

network.

M

Modbus
A serial communications protocol
for connecting industrial electronic
devices.

R

RS-485
A standard defining the signal trans-
mission in serial communication sys-
tems.

S

SBP
Sommer Bus Protocol

SDI-12

Asynchronous serial com-
munications protocol for intelligent
sensors (Serial Digital Interface at
1200 baud)
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Modbus 24-25, 59, 61, 85-87, 92, 94-95,
109, 111, 123, 133, 136

R

RS-485 14, 24-25, 27, 30, 33, 43, 61, 68-70,
76, 86-87, 95, 108-109, 122-123, 133,
135-136

S

SDI-12 24-25, 27, 31, 61, 69, 80-84, 88, 106,
122-123, 135-136
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