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Appendix C – Fan control 

Version 3.08 and later of the Grain Watch software includes possibility to control silo fans 
with the relay output unit GW-PLCK-USB and input conditions from the outdoor humidity 
and temperature sensor GW-rHS01. 

The GW-PLCK-USB Output Unit is powered with 240VAC and contains a PLC with relay 
outputs (4 in the basic version and up to 58 in expanded versions), a USB to RS232 
converter for communication between the PLC and the PC and a power a USB to RS485 
converter for the humidity and temperature sensor. 

The GW-rHS01 is a combined outdoor humidity and temperature sensor that is to be 
placed outdoors, protected from weather and direct sunlight. It is connected to the PC via 
the USB to RS485 converter in the Output Unit. A special software in the PC, called 
GWOHS (for Grain Watch Outdoor Humidity Sensor), is continuously sampling the outdoor 
humidity and temperature. The GWOHS software evaluates one or more conditions based 
on the humidity and temperature and communicates this to the ordinary silo Temperature 
Monitoring program which in turn adds a condition for the temperature of the grain inside 
the silo to determine if the fan should be switched on or off, using the Output Unit. 

The condition to switch the fan relay on is: 

• The temperature in the silo is above a set threshold. 

• The outdoor humidity and temperature is within set limits. 

• The output is not manually disabled. 

 

Note that if a previous, stand alone version, of the Outdoor Humidity Sensor 
application, GWOHS, is already installed on the computer, it has to be manually 
uninstalled before the Grain Watch application is updated with the fan control 
function. This can be done from Add/Remove programs in the Control Panel. 
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C.1. Connecting the output unit – GW-PLCK-USB 

 

The first thing to do is to plug in the USB to RS232 and RS485 converters to the computer 
and install the software drivers. If the following procedures are followed exactly, it will 
be easier to find the corresponding port numbers for the USB converters. You will 
also need the CD with the drivers for the USB converters. This is located inside the GW-
PLCK-USB enclosure at delivery. 

1. Find two free USB ports on the computer but do not plug in the USB cables yet. 
The USB ports should always be powered when the computer is switched on. There 
are some monitors with integrated USB ports but these can be switched off if the 
monitor is switched off so don’t use these. It is also best to use USB ports on the 
rear of the computer since some front connected USB ports may be connected via 
an internal hub, which in turn may degrade their performance which could generate 
timing problems with the USB to RS485 converter. 

2. Open the device manager on the computer: Click START, click RUN… and type 
devmgmt.msc in the Open input field. Now click OK and the device manager 
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should open. Expand the Ports (COM & LPT) entry in the list (click on the + to the 
left of the text). You should now have a window that looks something like this: 
 

 
 
Note that this is from a Swedish Windows XP and the names and texts are different 
for other languages . 
 
Take a note of which COM ports already exists in the computer now, before the 
USB converters have been installed. In the example above it is COM1, COM3, 
COM4 and COM9. 

3. Plug in the USB cable for the Humidity sensor in one of the free USB port. It is the 
USB cable to the right in the image of the GW-PLCK-USB above. This is the USB to 
RS485 converter. Note that the USB converters are powered from the computer 
which means that the GW-PLCK-USB does not need to be connected to a power 
outlet when installing the software drivers. 

4. At this point the computer should identify the new USB hardware and search for a 
valid driver. If no other USB converters of the same type have been installed in this 
computer before, a guide for installing new hardware will open. The first window 
that opens in the guide asks if you wish to connect to Windows Update. Select No, 
not this time and click Next. Now insert the CD, select Install the software 
automatically (Recommended) and click Next. Windows will now search the CD 
and install the necessary files. Click Finish when this is done. 
 
Since the USB device is a combined device, Windows will continue to find more 
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devices and run the hardware installation guide again. Just repeat the above steps 
until all device drivers that are needed are installed. 
 
Note that this description is valid for Windows XP. For other operating systems the 
installation steps may be slightly different. 

5. If the device manager is closed open it according to step 2 again and expand the 
Ports (COM & LPT) entry again. This time there should be one more port in the list. 
 

 
 
In this example it is COM10. Remember this as the port that is going to be used for 
the Outdoor Humidity and Temperature sensor in the GWOHS application later. 

6. Now it is time to do the same thing with the USB to RS232 converter for the relay 
outputs. Plug in the USB cable for the relay outputs into another free USB ports in 
the computer. It is the USB cable to left in the image of the GW-PLCK-USB above. 

7. Just as for the USB to RS485 converter, the computer now identifies the USB to 
RS232 converter and tries to install the device driver for it. This is done as in step 4 
with the difference that even more devices are found since the USB to RS232 
converter actually has two COM ports. 

8. The device manager should now show that there are two new COM ports added to 
the computer: 
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In this example it is COM 11 and COM 12. It is only the port for the lowest number 
that is used for the relay outputs, COM 11 in this case. Remember this as the port 
that is going to be used for the Outputs in the Grain Watch temperature monitoring 
software. 
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C.2. Connecting the outdoor humidity and temperature sensor – GW-rHS01 

 

 

The GW-rHS01 unit should be placed outdoors protected from weather and direct sunlight 
and with the sensors and cable pointing down. If there are two cable glands in the 
enclosure, the one that isn’t used should be plugged with a blanking element. 
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Connect the sensor unit to the terminal 
block labelled 1-4 in the GW-PLCK-USB.  

 

 

 

 

 

 

 

C.3. Configuring the Humidity and Temperature Sensor in the GWOHS 
application 

The next step is to configure the GWOHS application to read the Outdoor Humidity and 
Temperature Sensor through the USB to RS485 converter in the GW-PLCK-USB output 
unit. Make sure that the GW-PLCK-USB is connected to the computer, that power is 
connected to the GW-PLCK-USB and that the GW-rHS01 is connected to the GW-PLCK-
USB according to the instructions above. 

When the GWOHS application is installed, the default port for the Humidity and 
Temperature Sensor is set to 99. When the application starts, the following window is 
shown: 

 

Click OK to get to the communication setup window: 



Liros Electronic Grain Watch TMS PC software RJ 2008-10-27 
 

65:85  

Select the COM port for the USB to RS485 converter for 
the GW-rHS01 sensor in the Com-port drop down list. 
This is the port that was found in 5 in C.1. above. 

Click the Test Port button to test the connection. You 
should see Device Found when everything is working 
OK. If not, there is something wrong with the 
communication between the computer, the output unit 
and/or or the Outdoor Humidity and Temperature 
Sensor. 

One way to verify that the correct port is selected is to 
click the Save button so the program starts to use the 
port and then open the lid on the GW-PLCK-USB 
enclosure and look at the USB to RS485 converter. If 
there can be seen a green and red LED flashing through 
the semitransparent blue plastic casing on the converter, 

the correct port is selected and the computer can communicate with the converter as it 
should. 

 

There is a red LED inside the Outdoor Humidity and Temperature Sensor that should be 
flashing when the computer is communicating with it (there is also a green LED that 
flashes but this has nothing to do with the communication). 

 

Red and green 
flashing LEDs in USB 
to RS485 converter. 

Red flashing LED 
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C.4. Configuring the Output Unit in the Grain Watch Temperature Monitoring 
application 

Now the GW-PLCK-USB Output Unit needs to be set up in the Grain Watch Temperature 
Monitoring application. This application communicates with the PLC in the Output Unit with 
the USB to RS232 converter to set the status of the relay outputs. 

When the application is installed the port for the Output Unit is set to COM98 by default 
and the following message will be shown when the application starts. 

 

Click OK and the application starts. In order for the relay outputs to operate, the port for 
the Output Unit has to be changed to the port that was found in 8 in C.1. above. How to do 
this is described in 1.2.2. and is not repeated here. 

To verify that the correct port is selected can be done by looking at the USB to RS232 
converter. If there can be seen a red LED flashing through the semitransparent blue plastic 
casing on the converter, the right port is selected and the computer can communicate with 
the converter as it should. Note that this LED is flashing more seldom (about once every 
two seconds) than the LEDs in the RS485 converter and that the on time is shorter. This 
can make the LED a bit harder to see. 

 

C.5. Output conditions in the GWOHS application 

When the GWOHS application has the port set up for the Humidity and Temperature 
Sensor it should show the current outdoor humidity and temperature. Note that it takes a 
couple of seconds for the values to show up when the application is just started. During 
this time a green progress bar and the text Connecting is displayed instead. 

Red flashing LED in 
USB to RS232 
converter. 
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The GWOHS application works with one or more output conditions that have settings 
which are evaluated together with the current humidity and temperature. When the 
conditions for one output are met, it sets the status of that output condition to ON. It is only 
when the status is set to ON that the output relay used for this output condition can be 
activated. There is also a manual off switch which can be used to force the status for the 
output condition to be always OFF. Each output condition is connected to one output 
number. When the GWOHS application is used by its own, the output condition is directly 
controlling the relay in the Output Unit corresponding to that output number. When the 
GWOHS application is used together with the Grain Watch Temperature Monitoring 
application for fan control, the output number is instead used as a link between the two 
applications to connect the status of one output condition in the GWOHS application to an 
alarm setting in the Temperature Monitoring application. The Temperature Monitoring 
application can then use the status from the GWOHS application together with 
temperatures from sensor lines and limits in the alarm setting to control a relay in the 
Output Unit. 

When the application is first installed it is configured with one default output condition. This 
is named Condition 1 and is connected to output number 1. There is normally only a need 
for one condition when operating the GWOHS application as a fan control together with 
the Temperature Monitoring application. More conditions can be added if there is a need 
for different humidity and/or temperature conditions for different silos. 

Each output condition is displayed in one row in a table in the main application window. 
Each column in the table represents one property of the output condition. The following 
properties are displayed in the table in the main window: 

This column contains the on off control. When checked, the status is set to ON 
and OFF depending on the set limits and the current humidity and temperature. 
When unchecked, the status is always forced to status OFF. Use this control to 

manually switch off the fan. 

The unique name for the output condition. 

 

The status column displays the current status for the output condition.  Green 
means that the humidity and temperature for this output condition is within the set 
limits and the status is set to ON.  Red means that the humidity and 
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temperature for this condition is outside the set limits. Note that the limits for the humidity 
and temperature can be combined with either an AND condition or an OR condition.  
The status colour is grey when the output condition is forced to OFF by the on off control. 

Output is the output number that this output condition is connected to. This is the 
number to use when this condition should be combined with an alarm setting in 
the Temperature Monitoring application to control the fans. 

Min % and Max % displays the current limits for the humidity.  

 

Min °C and Max °C displays the current limits for the temperature. 
�< and >� instead of numbers means everything below and 

everything above which in practice means that there is no lower or 
upper value for the temperature to be within the limit. 

C.6. Configuring the output conditions in the GWOHS application 

The configuration window for the output conditions is opened 
with the Configure… item in the Outputs menu in the main 
window of the GWOHS application. 
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From this window, output conditions can be added, removed and changed. 

The New button adds a new, unnamed, condition to the table that can be edited. 

The Remove button removes the currently selected condition from the table. Select a 
condition by clicking on it in the table at the top of the window. 

The OK button is used to close the window and activate the new or changed output 
conditions. Before the window is closed the application asks if you want to save changes 
and close. Select Yes to save and activate the changes. Select No to go back to the 
configuration window. 

Use Close to close the window without saving any changes. The application then asks if 
you want to save the changes before you exit. Yes saves and activates the changes (just 
as with the OK button) No discards any changes and closes the configuration window. 

In order to change an existing condition, the condition first has to be selected in the table 
at the top of the window. The current settings for this condition are then displayed on the 
controls on the lower part of the window where they can be changed. 

The Name and the Output number needs to be unique. 

Active from start means that the On/off switch is checked at once. 

With Ignore limits checked, the output condition is purely manual and the ON/OFF state is 
controlled with the checkbox in the On/Off column in the table in the application main 
window. 

Set the sliders for the temperature and humidity limits to the values where the condition 
should be ON. When the temperature and/or the humidity is between the value for the 
lower and the upper slider, the condition is met and the status is set to ON if the manual 
On/Off switch is also checked. 

If the condition should ignore the temperature or the humidity, the Active checkbox can be 
unchecked. 

There is also two radio buttons labelled Both temperature and humidity must be within limits 
and Either temperature or humidity must be within limits. The first means that status for the 
output is set to ON when both the temperature and the humidity is within the set limits. 
This is an AND condition. The second means that the status for the output is set to ON 
when either the temperature or the humidity is within the set limits. This is an OR 
condition. 

C.7. Changing limits when operating the application 

During normal operation of the application, the limits can be changed more quickly than by 
opening the configure window by just clicking on one of the temperature or humidity 
columns (Min %, Max %, Min °C or Max °C) for the output condition that is to be changed. 
This opens up the following window: 
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This window only contains the sliders for the temperature and humidity limits and the Active 
checkboxes. Change the sliders to new values or change the checkboxes, click OK and 
confirm the change. 

C.8. Using the Temperature Monitoring application together with the GWOHS 
application 

From version 3.08, the Grain Watch Temperature Monitoring application can read the 
status of the output numbers in the GWOHS application and use them as a condition 
together with Warninglevel High in the Alarm settings to control one or more relays in the 
Output Unit that in turn can be used to start the fans in a silo. See also chapter 2.3. for 
Alarm and warning settings that does not concern fan control. 

The connection between the output number for a humidity and temperature condition in 
the GWOHS application and the Alarm setting in the Temperature Monitoring application is 
done in the Alarm and warning settings window. 

 



Liros Electronic Grain Watch TMS PC software RJ 2008-10-27 
 

71:85  

The window shows the current settings for the Alarm and warning settings named “Silo 1”. 
The Warninglevel High section has an extra drop down list labeled Output number in GWOHS 

application. This is only enabled if the Output dropdown list in the Warninglevel High section 
is set to an output number and not to None (since there is no need for it if the warninglevel 
isn’t connected to an output). 

Set the Output for the Warninglevel High to a number corresponding to the relay that is to 
be used for this alarm setting (Silo) and set the Otuput number in GWOHS application 
corresponding to the Output number for the humidity and temperature condition to be used 
as the condition together with the Warninglevel High temperature to control the fan in the silo 
which this alarm setting is connected to. 

If the condition for Output number 1 in the GWOHS application is set to: 5°C to 20°C, 10% 
rH to 20%rH and both must be within limits then the fan will be on when the following 
conditions are met: 

Highest temperature in the silo is 15°C or higher AND the outdoor temperature is between 
5°C and 20°C AND the outdoor humidity is between 10%rH and 20%rH AND the condition 
in the GWOHS application is not manually set to OFF (in the On/Off column). 

Note that it is the highest temperature in all off the sensor lines connected to 
this alarm setting that is used when evaluating weather the fan should be on 
or off. Normally it is only the temperature inside the grain that should be used 
for the evaluation which means that it is important to blind all sensor points 
above the grain in silos that are not completely filled. Otherwise the 

temperature in the air above the grain could start the fans when they in reality should not 
be started. The temperature in the air above the grain in partly filled steel silos can be 
much higher than the grain temperature on a hot, sunny day. Se 2.4. on how to blind 
sensor points above the grain. 

All other outputs for the alarm setting shown above are set to None but they can also be 
connected to a relay in the Output Unit if desired. See also 2.3.2 and 2.3.3. Outputs other 
than the Warninglevel High do not include the conditions from the GWOHS application. 

When sensor lines are connected to an alarm setting that is used together with conditions 
for outdoor humidity and temperature from the GWOHS application, there is an extra 
indication in the text rectangles for those lines. This indication shows the current status of 
the corresponding output from the GWOHS application. 

 

 

The GWOHS output status 
indication in Plane view. 

The GWOHS output status 
indication in Matrix view. 
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A red indication means that the output status from the GWOHS is set to 
OFF. The output relay can not be activated. 

 
A Green indication means that the output status from the GWOHS is set 
to ON. The output relay can be activated when the temperature is above 
Warninglevel High for the alarm setting connected to this sensor line. 

 
A gray indication means that the Temperature Monitoring application can 
not read the status from the GWOHS application. This could mean that 
the GWOHS application is not running. 

 
In order for the Temperature Monitoring application to activate the output relay and start 
the fan, the indication must be green and the temperature must be above the Warninglevel 

High setting for the alarm connected to the sensor line. This 
means that the text rectangle in itself must be red and green or 
just red. There can still be a separate alarm output that is 

activated directly when the temperature rises above the Alarmlevel High, no matter what 
the status from the GWOHS application is. The same alarm output can also be used for all 
sensorlines in the system. See also 2.3.2.   

Note that there can be a delay of several seconds between when an output condition 
changes state in the GWOHS application and when the relay is actually updated in the 
Output Unit from the Temperature Monitoring application. This is especially notable when 
the status is manually set to OFF for an output in the GWOHS application. 

There is a diagnostics window for the connection between the GWOHS application and the 
Temperature Monitoring application that can be used for trouble shooting. The window is 
opened with the item Outdoor Humidity and Temperature Sensor in the View menu. 

The window displays an event log where 
changes in the status of the communication 
are shown. 

At the bottom are labels for the current 
humidity, the current temperature, status 
(on or off) for every output number in the 
GWOHS application and an overall status 
text. In normal conditions this should say 
“OK”. If it says “GWOHS file is not updated” 
no new data is posted from the GWOHS 
application and it could mean that the 
GWOHS application is not running. If no 

alarm setting is connected to an output condition in the GWOHS application the text says 
“GWOHS is not used!”. 

Note that it can take up to 30 seconds before status is updated. 

C.9. Relays in the Output Unit 

There are different variants of the Output Unit that have a different number of output 
relays. The Output Units can have between 4 and 58 relay outputs. The relay outputs are 
divided into several blocks where the relays in the same block shares a common line. The 
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following tables list the output number, used in the Alarm and Warning level window, and 
what physical output it corresponds to in the PLC in the output unit. 

GW-PLCK-USB4 – 4 relay outputs 

Output Relay Common 

1 0 Com0 

2 1 Com0 

3 2 Com0 

4 3 Com1 

   
 

 

GW-PLCK-USB7 – 7 relay outputs 

Output Relay Common 

1 0 Com0 

2 1 Com0 

3 2 Com0 

4 3 Com0 

5 4 Com1 

6 5 Com1 

7 6 Com2 

 

 

GW-PLCK-USB10 – 10 relay outputs 

Output Relay Common 

1 0 Com0 

2 1 Com0 

3 2 Com0 

4 3 Com0 

5 4 Com1 

6 5 Com1 

7 6 Com1 

8 7 Com1 

9 8 Com2 

10 9 Com3 
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GW-PLCK-USB26 – 26 relay outputs 

Outputs 1 to 10 are the same as for GW-PLCK-USB10. 

Output Relay Common 

11 E1 0 E1 Com0 

12 E1 1 E1 Com0 

13 E1 2 E1 Com0 

14 E1 3 E1 Com0 

15 E1 4 E1 Com0 

16 E1 5 E1 Com0 

17 E1 6 E1 Com0 
 

18 E1 7 E1 Com0 

19 E1 10 E1 Com1 

20 E1 11 E1 Com1 

21 E1 12 E1 Com1 

22 E1 13 E1 Com1 

23 E1 14 E1 Com1 

24 E1 15 E1 Com1 

25 E1 16 E1 Com1 

26 E1 17 E1 Com1 

 
Where E1 means expansion module 1, closest to the PLC. 

GW-PLCK-USB42 – 42 relay outputs 

Outputs 1 to 26 are the same as for GW-PLCK-USB26. 

Output Relay Common 

27 E2 0 E2 Com0 

28 E2 1 E2 Com0 

29 E2 2 E2 Com0 

30 E2 3 E2 Com0 

31 E2 4 E2 Com0 

32 E2 5 E2 Com0 

33 E2 6 E2 Com0 
 

34 E2 7 E2 Com0 

35 E2 10 E2 Com1 

36 E2 11 E2 Com1 

37 E2 12 E2 Com1 

38 E2 13 E2 Com1 

39 E2 14 E2 Com1 

40 E2 15 E2 Com1 

41 E2 16 E2 Com1 

42 E2 17 E2 Com1 

 
Where E2 means expansion module 2, not closest to the PLC. 
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GW-PLCK-USB58 – 58 relay outputs 

Outputs 1 to 42 are the same as for GW-PLCK-USB42. 

Output Relay Common 

43 E3 0 E3 Com0 

44 E3 1 E3 Com0 

45 E3 2 E3 Com0 

46 E3 3 E3 Com0 

47 E3 4 E3 Com0 

48 E3 5 E3 Com0 

49 E3 6 E3 Com0 
 

50 E3 7 E3 Com0 

51 E3 10 E3 Com1 

52 E3 11 E3 Com1 

53 E3 12 E3 Com1 

54 E3 13 E3 Com1 

55 E3 14 E3 Com1 

56 E3 15 E3 Com1 

57 E3 16 E3 Com1 

58 E3 17 E3 Com1 

 
Where E3 means expansion module 3, farthest away from the PLC. 

Relay data 

Maximum load current 2A per point, 8A per common line 

Minimum switching load 0.1mA / 0.1V DC 

Initial contact resistance 30m� maximum  

Rated load 240VAC / 2A, 30VDC / 2A 

 

C.10. Example of a typical setup using the GWOHS application and fan control 
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In this example there are 3 silos with 11 sensor lines each. Each silo has its own fans that 
will be controlled with one relay output per silo. 

Only one output condition for humidity and temperature in the GWOHS application is 
needed since all 3 silos can use the same condition. 

It is assumed that communication between the GW-rHS01 and the GWOHS application is 
working and that the communication between the Temperature Monitoring application and 
the output unit and the sensor lines are working (See C.1. – C.4.). It is also assumed that 
the settings in the GWOHS (except the communication port) is as default, directly after 
installation, which means that one humidity and temperature condition connected to 
GWOHS output number 1 is defined. 

Start by creating 3 separate alarm settings in the Temperature and Monitoring application, 
named “Silo 1”, “Silo 2” and “Silo 3” and connect the Warninglevel High to GWOHS output 
number 1 with one relay output for each alarm setting. 

1. Click the Alarmlevels toolbar button. 
 
 
 
 

2.  Click the New Alarm Button. 
 
 
 
 
 
 

3.  Give the new Alarmsetting the name ”Silo 1”. 
 
 
 

 

4.  Set the Alarmlevel High and Warninglevel 

High to the desired values. In this case 
Warninglevel High is set to 15°C since we 
want the fans to start when the grain 
temperature is 15°C or higher and the 
conditions for the output humidity and 
temperature sensor are met. 
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5.  Set the Warninglevel High relay output to 1 which is the 
relay we want to activate in the Output Unit to start the fans 
of silo 1. 

Set the Output number in GWOHS application to 1 since it is 
the humidity and temperature conditions connected to 
Output number 1 in the GWOHS application (the only 
condition) that is going to be used. 
 

 

6.  Click the Add sensorlines button at the bottom of the 
Alarmsettings window. 
 
 
 

7. Select all sensorlines in Silo 1. Hold the control key down 
and click on all sensorlines in Silo1, one by one or click 
the first sensorline in Silo 1, hold shift and click the last 
sensorline in Silo 1. Finish by clicking OK. 
 
 
 
 
 
 
 

8.  

 

Verify that all sensorlines in Silo 1 have been added to Alarmsetting for Silo 1 and 
then click OK. 

9. Repeat steps 2 to 8 for Silo 2 and Silo 3. Make 
sure to select relay output 2 and 3 for Silo 2 
and Silo 3 but all 3 Alarmsettings must still have 
Output number in GWOHS application set to 1 
(since all 3 silos use the same humidity and 
temperature conditions).  

Also make sure that all sensorlines in Silo 2 are 
added to the Alarmsetting for Silo 2 and that all sensorlines in Silo 3 are added to 
the Alarmsetting for Silo 3.  
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10. Click the OK button when all Alarmsettings 
have been configured. 

Note – Only the OK button saves the changes. 
The Cancel button, the X button and the ESC 
key all discard the changes since this window 
was first opened which means that no 
Alarmsetting will be saved if the window is 

closed with any of these. 

11.  At this point, all sensorline text rectangles should have the small 
GWOHS condition indication at the top right corner. 

 

During normal operation the conditions for the outdoor humidity and temperature may 
have to be changed depending on seasons and the difference in the grain and the outdoor 
temperature. This is done from the GWOHS application by clicking on one of the 
temperature or humidity columns on the condition that is to be change in the table of the 
main window application. 

 

Then change the limits with the sliders, click OK and confirm that the values are to be 
saved. 


