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Setting the differential

It is important to set the proper differential to ensure that the
solar heated fluid is still hotter than the storage tank after cool-
ing off slightly in the supply pipe. To set the differential you
need to measure the solar fluid temperature at the collector out-
put and at the input to the storage tank. This can be done by
measuring the resistance of a temperature sensor at each posi-
tion and then referring to the chart on page 7.  It is best to do
this on a winter morning when the temperature difference will
be greatest.  Typically 5 to 10F will be fine in northern climates.

This procedure can be done with a separate temperature sensor
or with the sensors supplied with the controller.  A sensor must
be disconnected from the controller to be able to have its resis-
tance measured. I f you disconnect a sensor from the controller
make sure that the pump control switch is in the “ON” position
or you may boil the solar fluid.  Remember to switch back to
“Auto” when finished.

Secure a sensor at the collector, insulate it and with the system
operating measure the resistance using a digital meter set on
the Ohms scale.  Repeat this procedure at the supply pipe just
before it enters the storage tank.  Refer to chart on page 7 and
find the temperatures at each sensor.  Set the controller differ-
ential to a value a few degrees above the difference between the
two values to ensure best operation even on very cold days.

WARRANTY
All ART•TEC products are covered by a 5 year limited
warranty.  Please contact us before returning any product.

http://www.arttecsolar.com/warranty.htm
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ART • TEC
Solar Differential

Temperature Controller
DTC-AT
Manual

This controller is designed specifically for
solar heating applications where the circula-
tion pump is powered by a solar panel or DC
power.

The DTC-AT will improve the performance of
any DC powered solar heating system.  It will
switch power to the pump  when it deter-
mines that one sensor (S1) is hotter than the
other (S2).  More importantly, it shuts off the
pump  when the reverse is true.
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CONNECTIONS

Mount the DTC-AT indoors where it will be protected from weather.

Remove the cover (4 screws) to access the terminals inside and
simply connect power, your pump, and 2 10K temperature sensors.

S1 - collector sensor - 10K thermistor.  This sensor reads the temperature
of the incoming solar generated heat.

Wrap the sensor with insulation to protect it from ambient
temperatures.  Solder all wire connections and weatherproof them
carefully to prevent corrosion of the connections.  DO NOT use 
wire nuts or crimp terminals outside, use heat shrink tubing!

S2 - storage sensor - 10K thermistor reads the temperature of the stored
heat.  Attach to pipe with a hose clamp, or affix to tank surface and insu-
late from ambient air.

Try to locate the DTC-AT to minimize the wire length to the sen-
sors.  If the wires running to the sensor are more than 6 feet long, 
they should be twisted as a pair to reduce interference from AC 
fields, or use pre-twisted wire.  Solder and insulate all exterior 
wire connections with heat shrink tubing.

POWER - connect to solar panel, battery or any 12 to 24VDC source.
Use at least 18 gauge wire for up to 20 foot runs, heavier wire for 
longer runs.  Outdoor wiring should be rated for exterior use
Observe polarity, reverse connections can damage the controller.

PUMP - 12V or 24DC.  Observe polarity or the pump will run backwards.
Pump mus only be connected to the PUMP terminals and never to 
the POWER terminals.  The DTC-AT will operate from 3.5 to 30 
Volts and power a pump rated up to 6 Amps (72 Watts as 12 
Volts).  Most pumps will begin to operate at 4 Volts.
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Temperature to resistance chart
for 10K sensors.
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PV powered pumps
There are basically 2 types of DC pumps used in
solar heating.  Regular DC pumps made by March
etc. and electronic pumps like the El-Sid and Laing
Eco-Circ.

It is recommended that if you live north of Florida
that you use a panel with twice the wattage of the
pump, e.g. 20 Watt solar panel for 10 Watt pump.
This ensures optimal performance early and late in
the day.

An option for DC pumps is to use a power opti-
mizer like the PPT line of products made by Solar
Converters.  These units can let you use a smaller
PV panel for the pump.  The disadvantage is these
devices will start a pump in lower light, which
makes the DTC-AT even more necessary!

Surge Protection is Built in
Note that the DTC-AT contains a surge protector
which will protect the electronic motors and other
electronics like power optimizers.  Any voltage
over 40 Volts will be clamped inside the DTC - and
shorted back to the PV panel.

DC power sources
The power input to the DTC-AT can come from any
source of DC voltage including a solar panel, bat-
tery or a wall power adapter (wall wart).  If power-
ing a 10 Watt pump the wall wart should be sized
about double the wattage of the pump.  So a 10
Watt pump would need a 12 Volt 1.5 Amp adapter.
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FEATURES
• Operates from 3.5 to 24 Volts.  30V MAX!
• Uses standard 10K thermistor temperature sensors
• Manual override switch has ON/AUTO/OFF to simplify testing
• Adjustable differential temperature (4 - 32F)
• Adjustable MAX TEMP shut down/warn (80 - 200F)
• Green LED pump run indicator
• Red over temp warn indicator
• Switches up to 6 Amps (72 Watts)
• Replaceable 6 amp 3AG type fuse inside
• Built in surge protection protects electronic motors
• Ambient Operating Temperature 32 - 158F  (0 - 70C)
• Under 3mA power consumption (when load is off)

CONTROLS
ON - pump is always on.
AUTO - load only powered if S1 is hotter than S2.
OFF - load is off.

The switch is intended primarily for testing, and should be left in the
AUTO position for normal operation.  The green LED will light to let you
know when the load should be operating.  When replacing the cover -
be sure that the LED aligns with the hole in the cover.

DIFFERENTIAL TEMPERATURE
The upper knob adjusts the differential temperature trip
point.  S1 must be hotter than S2 by the differentail before
the pump will activate.  The range is from 5 to 32 degrees
Fahrenheit.  Factory default is 5F.  See page 8.

STORAGE MAX TEMP WARN/SHUT DOWN
This feature can either warn of a storage over temp condi-
tion, or it can also shut off the pump.  One can determine
the approximate temperature of the tank by turning this
knob until the light just comes on and reading the knob
scale.

A jumper (J1) is located at the left side of the circuit board.
If it is placed HORIZONTALLY so that it overlaps the -warn-
text then it will warn by lighting the red indicator only.  This
is the factory default setting.  If the jumper is placed VERTI-
CALLY so that it bridges the 2 pins parallel to the -shut
down- text then the pump will shut down as soon as S2

(storage) temperature exceeds the MAX TEMP set point, the red indica-
tor will also light.  This setting ranges from 80 to 200F.
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MAX TEMP WARN/SHUT DOWN
Continued

You must use care in deciding how to use this feature as single
pumped glycol systems should never be shut off when in full sun or the
collector will stagnate and compromise the antifreeze mixture.

This feature can be used with double pumped systems to disable the
secondary pump (heat exchanger to storage).

It can also be used in plain water systems such as batch heaters so
long as pressure venting is designed into the system.

If you are not completely clear about how shutting off the circulation
pump may impact your system, then do not use the shut down feature.

TROUBLESHOOTING
• If the pump run indicator is on, but the pump is not running, check

the fuse.
• If the red over temp indicator is on and the J1 jumper is in the shut

down position then the pump has been disabled - this is normal.
• Check pump wiring, and polarity.
• Check to ensure that there is light on the solar panel, most pumps

will not operate/start at low voltages, however the indicator light
will come on at 3.5 Volts.

• Check the PUMP switch, switch it to ON to see if pump runs, and
OFF to be sure it does turn off.  Leave it on AUTO for normal oper-
ation.

• Check for at least 4 Volts at the POWER terminals.
• If the red over temp indicator is on AND the pump run indicator is

ON then the storage tank is above the MAX TEMP set point and
your tank may be overheating.

• Are the sensors correctly installed?  Remove the sensor wires and
test for resistance, it should read 10K Ohms at 77F, or higher re-
sistance at lower temperatures and lower resistance at Higher
temperatures.  E.G. 200F = 829 Ohms and 50F = 19.9K Ohms.
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Sensor location
Pressurized glycol systems.
On single pumped systems (where the heat exchanger is
inside the storage tank) the collector (S1) sensor should
be mounted to the pipe within 6” of the exit at top of the
collector.  This ensures a rapid response.

On double pumped systems where one pump circulates
the collector to HX and another circulates from HX to
storage, the collector (S1) sensor should be attached to
the pipe that comes from the collectors about 2-3 feet
before it enters the  heat exchanger.   The DTC-AT should
then  be used to switch the secondary pump.

The storage sensor (S2) should be located where it
measures the lowest temperature of the stored water.
This can be the pipe that returns to the heat exchanger
from the storage tank, or if you can access the surface of
the tank,  then attach the sensor to the tank wall near  the
bottom.

Be sure the sensors are insulated from exposure to
ambient air, since this will affect the reading.  On pipe
runs the sensors can be attached with a pipe clamp and
wrapped with insulation.

Drain back systems
The DTC-AT can be used with drain back systems, how-
ever an external timing relay may be needed to shut off
the high head pump once circulation has been achieved.

High Power pumps
For larger pumps that exceed the 6 Amp capacity of the
DTC-AT, an external solid state relay is required.  Me-
chanical relays should not be used as they will not turn
on at the lower voltages put out by the solar panel.


