
AG Optical-Thermal Control System Manual

AG Optical Thermal Control System consists of hardware that uses temperature sensors
that read the ambient temperature as well as the surfaces of the primary and secondary mirror to
heat and cool the mirrors controlled by an application on your computer.  Both mirrors can be
heated to warm their surfaces and the primary mirror can be cooled using the fans.

Minimum System Requirements: XP, Win7 or Win8.

 Installation.  IMPORTANT: Before installing the application, be sure to plug the power
cable to supply power and the USB cable to the AGO-Thermal Control System Board and the
computer.  Wait a few seconds and confirm that the USB/Serial Port was configured on your
computer. Then run Setup.  If there is a port connected to the AGO-Thermal Control System
Board, it should be found and connected.  If you forgot to connect the cable(s), and get an error
message that the AGO-Thermal Control System cannot be located and to check you cable
connections, do so, and simply restart the application using the Icon created by setup. Both the
USB and the Power cable must be connected for the device to respond.  After the application
finds the port, it will startup and be ready to run.  The status bar should correctly display the
assigned port to which it is connected.

If you have both the USB cable and the power cable connected, and still receive the
message that the AGO Control System cannot be found, unplug the USB cable and the power
connector and then plug them back in to re-install the device, and then try running the application
again. 

If that doesn’t work, after receiving the message that the device is not connected, on the
Settings/Serial Port Configuration window, simply start up the application and manually select
“Settings, Serial Port Configuration” and select the correct COM port from the drop down list,
and click on “Connect”.  If a valid port is selected, the device will be connected to the serial port. 
If you select the wrong port, you will not be able to connect that port.

Start the application. The application has three modes. Off, which turns off all relays and
sensors; Auto, which then starts an automatic routine to monitor and controls the temperature of
the mirrors; and Manual.  By default, TCS starts up in “Off” mode, although it can be configured
to start up in AUTO mode if you wish (see below as to how to engage this feature).  Each mode
is described below.

Off.  All sensors and relays are disabled and OFF. The manual controls are not enabled.

Auto Setting.  In AUTO mode, the manual controls are not enabled.  The ambient
temperatures are monitored, and if needed, the Primary is heated or cooled with the fans. The
secondary can only be heated.   While in AUTO mode, there are three variables that can be
modified to fine tune the time the fans or heaters are on, or when they come on or off based on



temperature.  On the Configuration window, you will find these three settings.  The display will
show the status of each relay as well as the status bar.  The changes are effective immediately
when entered and are saved upon exiting the application.  If you wish to have the application start
up in Auto mode, click the “AutoStart” checkbox from the Configuration page.  The next time
TCS is started, it will then start in Auto mode, using the Threshold and Duty Cycle settings saved
from the previous session.

Manual.  In Manual Mode, you can manually turn on the fans and heaters. Either the Fans
or the Primary heater can be enabled, but not both at the same time. Aux is reserved for future use
of the fourth relay.

Configuration Settings.  Under the Settings top-menu, select Configuration.  There you
will find three settings that make adjustments to tune the auto settings for accuracy.

Threshold Settings.  Threshold settings simply set the temperature that the heaters and
fans use to determine when the heaters or fans are engaged or disengaged.  Default is ambient. In
other words, if the settings are at their default setting of 0, the heaters will turn on to warm the
mirror until they are brought up to the ambient air temperature, or turn the fans on to cool the
mirror down to ambient.  The same works for the secondary, except it only can heat the secondary
to ambient. Then, the heaters or fans turn off until there is a need to heat or cool the mirror(s)
again. There are three settings. One, in blue, is to set the temperature the fans will turn off. There
are two in red that determine the temperature the heaters will heat the mirror before turning off. 
You may not set the heater threshold setting higher than .2 degrees of the fan setting for the
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Primary Heater setting to keep them from both being engaged at the same time.  You may set the
Secondary heater setting up to 10 degrees higher than ambient, no matter what the Primary is set
for as it is independent of the Primary settings.

On the main window, when Auto is selected, the Target Temperatures as adjusted by the
Threshold settings are displayed to make it easier to both understand and set the desired
temperature ranges of the fans and heaters.

Recommended Settings:  

If you leave the threshold settings at 0.00 for all three settings, if the mirror is warmer than
ambient the fans will come on and cool the mirror until it reaches the ambient air temperature.  If
the mirrors are cooler than the ambient temperature, then the heater will come on and heat the
mirror until ambient is reached. When the primary reaches ambient, if weather conditions are
stable, there is a possibility that the heater and fans will cycle back and forth.  If the temperature is
dropping or rising this is not an issue.  To keep the primary heater and fan from cycling back and
forth where the air temperature is fairly stable, it is recommended that a setting of at least .1 or .2
or so for the primary heater and .0 for the fans be set as the threshold settings.  This creates a
“dead band” of .1 which should be enough to keep the to devices from cycling. If not, increase it
accordingly - simply increase the fan values by .1 or so and the positive values for the primary
heater until the cycling stops.  The goal is to set the values so that the temperature of the mirror is
what you want it to be and not cycle between heating and cooling the primary mirror. Normally,
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temperatures are falling, and so the primary mirror follows that actual air ambient temperatures. 
However, if the ambient air temperature is falling or rising, then the threshold setting for the fans
should be set high enough so there is a difference between the two that cycling does not occur.

If you notice constant cycling between the primary heater and fan, simply change the
settings so there is a larger difference between these two settings until the cycling stops. You may
also disable either the fans and both heaters separately by clicking the disable checkbox’s on the
Configuration Settings page for each.

Note that if there is a conflict between the Fans and the Primary Heater because both
thresholds have been adjusted so they both would normally be engaged, only the fans will come
on and the heater will be disabled..  To engage the heaters, adjust the fans and primary heater
threshold values accordingly so the heater will come on.

Duty Cycle Settings. In order to avoid tube currents, the heaters cycle ON and OFF so they
do not become overly warm. The Duty Cycle settings allow you to control how long each ON and
OFF duty cycle will be.  The default is 100 seconds. The number is in seconds, so if you change
the Off cycle to 25, for example, and the ON cycle to 30,  the heaters will stay off for 25 seconds,
and then cycle On for 30 seconds and will repeat until the mirrors reach the ambient settings (plus
or minus the Threshold Settings as stated above). At setting of 30-60 seconds is recommended,
depending on the ambient air temperatures.  The longer the ON cycle, and the shorter the OFF,
cycle, the faster the heating element will heat. In fairly warm weather, short cycles are all that are
needed (30 ON, 30 OFF). In colder weather, longer cycles may be needed.  However, note that
overly long ON cycles and short cycles could create tube currents.  Set the settings high enough on
the ON cycle to see a slow rise in the mirror temperatures, and nothing more. As the mirror begins
to get close to ambient, reduce the cycle settings to a value that will maintain the setting you
desire for the mirrors.  Note that fans do not cycle and stay on until ambient is reached.

Recommended Settings.  The settings depend on the ambient temperature.  In mild
weather, where the mirror is close to ambient, lower settings will be sufficient to warm or cool the
mirrors.  In very cold weather, longer “On” cycles and shorter “Off” cycles may be needed.  Try to
use settings the bring the mirror to ambient and hold it there using the shortest cycles possible.
Cycles for the secondary should not be as long as cycles for the primary. In moderate climates a
setting of 30 seconds seems to work well.  Note that shorter cycles are recommended for the
primary as it has more mass than the secondary.  You may adjust these settings and they will take
effect immediately without need to restart the Auto routine. 

Ambient Sensor Adjustment.  Although the sensors are quite accurate, different sensors
can read slightly differently.  By adding or subtracting an amount set forth in this setting, you can
adjust up or down the readout of the each temperature setting.  If you are satisfied each are
accurate at the default setting of 0.00, then make no adjustment.  If you wish to adjust these
values, you may add or subtract a value as needed.  Note that the sensors may be calibrated by AG
Optical before the scope is delivered to determine these offsets.  If so, you should use the
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recommended settings.

Auto-timer Settings.  If you want the Auto Control features to be enabled and disabled at
a set time, from the Settings Menu, select Auto-timer.  There you simply enter the Start Time and
End Time and click “Auto-Timer Set”.  While waiting for the Start Time to begin, you may use
the three controls as you normally would do (Off, Auto, and Manual).  A red warning on the Main
Menu will be displayed advising an Auto-timer job is pending.  At the start time, no matter what
mode is selected, the mode will change to Auto.  During this time, the warning will advise you
that an Auto-timer routine is in progress and you may not use any of the control modes without
first canceling the Auto-timer sequence that is running by clicking on “Cancel” from the Auto-
timer menu (Settings, Auto-timer).  If the job is not canceled, after the end time is reached, all
controls are again enabled normally, and the default  mode selected will be Off.

Logging features.  Under the Settings menu, you will find an optional “Enable Logging”
feature. Clicking on this will either create a new log text file if one does not exist or append a log
to an existing file every 15 seconds.  The log will report the date and time and which relays are
engaged and what the temperatures were that as read by the sensors (as adjusted by the
Configuration Settings above). The file is located at “C:\Users\Public\AGO\Log.text.  To disable,
simply click on “Disable Logging” from the same menu if logging was enabled. A red label will
be displayed on the Main Menu when logging is engaged. You must enable the logging feature
each time you restart the application if you wish to create a log.

Manual Settings.  In Manual Mode, the Manual controls are enabled and as are the
temperature sensors, and clicking on the control turns on the relay, and clicking it again turns it
off.  The display will show the status of each relay. Fans and Primary Heaters may not be on at the
same time; however, the primary fans and secondary heater may both be on at the same time in
case the primary has not cooled down as fast as the secondary mirror.

Closing.  Simply click on the Top Menu “File/Close” or click on the “X” icon in the upper
right window.  All settings in the configuration window will be saved upon closing, and the mode
setting will be placed in the “Off” position before the program exits.

Summary.  In practice, what has been observed is that in most moderate climates, the
primary mirror is almost always warmer than the ambient air temperature as the air temperature
falls much more rapidly than the temperature of the mirror, even with the fans on. With the fans
on, however, it will stay very close.  If you set the threshold value of the fans, for example, at 1
degree over ambient, it will cool the mirror to this temperature, and keep it there, all night long. 
The primary heater is rarely needed to be engaged.

On the other hand, the secondary will not only fall to ambient very quickly, observations
show it will actually fall below ambient if not heated.  If the threshold setting is set for 1 degree
over ambient, it will fall to that temperature, and remain there, during your session, preventing
any chance of dew.
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Accordingly, a recommended threshold setting for the fans at around .3 to 1 degree, the
primary heater at .8 and the secondary anywhere from .2 to 1 degree, works well to prevent dew. 
However, with that being said, you should make yourself aware of the dew point and ambient
humidity levels and adjust your threshold settings accordingly.
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