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DIFFERENTIAL TEMPERATURE THERMOSTAT

The Temp Trak Il controller is a differential temperature thermostat
designed specifically to regulate a solar system’s operation and
display the temperature of the sensor’s locations. Its basic function
is to monitor collector and storage temperatures and to automatically
turn a circulation pump or blower ON or OFF at the appropriate
temperature differentials. Freeze protection of the collector is a
selectable option. The Temp Trak Il is a microprocessor based
controller with the differential settings, and the storage high limit
setting, adjustable with extreme precision utilizing the digital display.
The storage high limit can utilize the differential sensor which is
located at the bottom of the storage tank or a separate sensor
can be mounted at the top of the storage tank for this high limit
off function. Additionally, three other locations can be temperature
monitored by the use of three extra sensors.

SET-UP

When the control is in the SET-UP mode, accomplished through
the use of an internal switch, the control will display the “ON" and
“OFF" differentials and the HIGH LIMIT setting. When the control
is in the USER mode, only the sensor temperatures are displayed,
thereby avoiding user confusion. The Temp Trak Il is very user
friendly and is easily programmed.

SENSORS

Thermistor type sensors are 10,000 Ohm at 25°C. The SAS-10
is the standard sensor which is in a copper housing and can be
screw attached or clamp attached to pipe. BP-50 is a brass plug
with a 2" male pipe thread. RBP-50 is also a 2" male pipe thread
but with the leads reversed from the BP-50 and is used at the
end of a dip tube for insertion into a tank or other storage medium.
IS-2.5 is a 2" male pipe thread and is two inches long for deeper
insertion of the sensor. A switching sensor for redundant freeze
recirculation protection is also available. The FS-5 is normally
closed and opens when lowering temperatures reach 42°F (+4°F).
Upon rising temperature the sensor again closes at 52°F.

SPECIFICATIONS

Overall Dimensions: 5%" x 7" x 212"

Temperature Input Range: -30° to 300°F

Sensor Voltage: 1.2VDC

Maximum Power Consumption: 5 Watts at 120VAC
Output Relay Rating: 1/3HP inductive at 120VAC
Operating Ambient Temperature: 32° to 140°F

QUALITY CONTROL AND WARRANTY

Extreme emphasis is placed on quality control at Heliotrope General.
There are a number of quality control steps in the manufacturing
of every Temp Trak Il controller, from verification of component
specifications from outside sources, to numerous in-process
inspections and then final inspection of the control before it is finally
packaged for shipment.

As a direct result of this quality control emphasis, all Temp Trak
Il controls carry a ten-year limited warranty. During the first year,
repair of defective merchandise will be made at no charge. For
years 2 through 5, repair will be made for a service fee not to
exceed 25% of the current list price and for years 6 through 10,
the fee will not exceed 50% of the current list price. Ask for a
copy of the warranty for full details.
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The SAS-10 standard thermistor type sensor is colored black for
identification purposes and is lifetime guaranteed. Return a defective
black colored SAS-10 and receive a replacement free of charge.

ORDERING INFORMATION

TTI-80000 - Hard wired model
TTII-90000 - Line cord with outlet model

COMMUNICATION

We encourage your comments, Our customers are the most
valuable part of our organization and we want you to let us know
what you like or don't like about our products or service. Only this
way can we do a better job. Send your notes to me. Sam Dawson,
President.

Call toll-free (800) 552-8838
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INSTALLATION INSTRUCTIONS
OPERATIONAL TEST AND TROUBLE-SHOOTING GUIDE

DESCRIPTION

The Temp-Trak® Il series of Delta-T® microprocessor differential con-
trols feature an eight station digital display which shows 5 separate
temperature displays and the 3 adjustable functions: “ON" and “OFF"
differential and high limit set.

“ON" and “OFF" differentials are each individually adjustable from 0°
to 50°F. High limit set is adjustable from 80° to 215°F. Controls are factory .

set as follows: The “ON" is set at 10°F, the "OFF" set at 5°F and the high
limit set at 160°F. :
Sensor input may be 3K or 10K in any combination. Controls come,

with standard sensor packs or may be ordered without sensors. A

Standard switchable user options include choice of: 1, high limit func-

tion; 2, freeze recirculation; 3, freeze dump; or 4, no freeze option; 5,
independent high limit sensor or; 6, using only one tank sensor; 7, user
and; 8, set up mode, and; 9, relay function selection (drain dump valve
system or two relays acting simultaneously).

The second optional output relay for freeze drain dump valve systems
or simultaneous operation may be field added or factory supplied.
To order this field added optional relay specify part num-
ber 90001 . i

The following installation guide should be carefully followed for easy

" installation and trouble free performance.

CONTROL INSTALLATION

This control should be installed by a qualified electrician and conform

to the National Electric Code and prevailing local codes. CAUTION!
Turn off electricity at main fuse box before proceeding with instal-
lation.

Tools and Equipment
Typical tools and equipment recommended for proper
installation include:

" Electric Drill Small blade screwdriver (%" or
Drill bits smaller)
Wire cutter, strippers Wire nuts
Phillips screwdriver Pliers

Hose clamps (for SAS-3 sensor
attachment to pipe)
Silicone sealant

Blade screwdriver
Appropriate screws for mounting

To properly check out the control

installation the use of Heliotrope General's Installer's

Test Kit is recommended. Included in the kit are: A digital
volt-ohmmeter necessary to check sensors resistance and line
voltage; a Thermostat Differential Tester (TDT-1) for checking the op-
eration of the control; a line cord with insulated alligator clips for sup-
plying test power to hardwired controls; glow plug for checking controls with
receptacles; and Temperature versus Resistance chart for sensor checkout.
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1. Remove front plastic cover (2 screws). Mount the box on an inside 3. Connect sensors to terminal strip according to the label on the circuit
wall, using mounting clip, or screw directly to a wall stud. board protector.

2. Set option switches as shown on the option switch label inside the 4. Connect power wires as shown on the label inside the plastic front
plastic front cover. cover for 120 VAC or plug in (line cord models). If other than 120 VAC
refer to instructions.



Power Wiring for Hard Wired Models
After disconnecting power make the following connections. The
pressure washers may be used to clamp wires to terminal strip.

A. Connections for 120 VAC in and out

Refer to the label inside the front cover for 120 VAC connections. The

120 VAC powering of the relay(s) from the line is made via internal

connections already present on the circuit board. If it is desired to

utilize the output relay(s) for voltages other than 120 VAC or as dry
contacts see the following paragraphs.
B. Connections for 120 VAC input but switching low voltage only

e Cut and remove jumper W1 shown on inside cover label. This
removes 120 VAC from output relay #1 terminals.

e Incoming low voltage. (e.g. 24 VAC) may now be wired to the
common, terminal 1 for output 1. The control will now switch out this
low voltage signal when the relay is energized (differential on) at
the normally open (N/O) point. The N/C point (terminal 2) provides
low voltage when the relay is OFF.

e If optional output 2 is present, W2 may be cut and removed in a
similar fashion as above, and output 2 is wired as above for
switching low voltage.

e Connect power in as indicated on the interior label.

C. Connections for 240 VAC in and out
Connect hot lines into terminals 1 and 2 of “Power In” termmal block.

Switched power out (both hot lines are switched) will be from terminal
3 of “Output 1" and terminal 3 of “Output 2" for normal operation.

240 VAC POWER CONNECTIONS

OUTPUT | OUTPUT 2
%%a . POWER IN aé%
1 Lol 1],

HOT (LINE 1)
HOT (LINE 2)
GROUND“

LINE |
LINE 2

D Relay Expansion Kit 90001 (optional output for freeze drain dump
valve or other application).

1. Plug the relay adapter kit onto the main circuit board making sure that
connection J1 engages the 2 pins.

2. Tighten the two screws provided with the kit into the retainers to
secure the relay kit.

3. Connect a.14 gauge or larger wire jumper from “Power In" hot
(terminal 1) to terminal 1 of the relay adapter kit.

4. Power for the valve (or other load) will be switched out on terminal 3
(“output 27). This relay may also be used to switch low voltage by
connecting terminals as in B above, and terminal 1 of the relay
adapter kit is not connected to “Power In" terminal 1.

This relay function is controlled by switch B-6 (see the label inside
__~astic cover). With switch B-6 “on” Output 2 (terminal 3) turns “on" and

“off” simultaneousty with Output 1 of the differential control. With switch

B-6 “off’, the relay is switched off for near freezing conditions (for use

with a drain dump valve). See the section on freeze drain dump

page no. 4.

OPTION SWITCH SETTINGS

Refer to the label inside the plastic front cover.

Aand B SWITCH SETTINGS

i OFF | ON OFF | ON
Set-up mode User mode Aux. 2 10K 3
2lank sensors | 1 tank sensor [ 2 | Aux. 1 10K 3K
3 | No Hi limit HI limit pump oft with K Storage 10K 3K
! drain dump [ ] HI limit 10K 3K
No HI limit Hi limit pumg off B Collector 10K 3K
| 5 | Norecirculation | Freeze recirculation [ 6 | 2nd Relay Drain dump | Simultaneous relay
| 6 | Nofreeze dump | Freeze dram dump tunction system tunction
(apphicabie only when
there are two relays)
ON— ON—

Set-up mode, the mode for setting differentials and high limits, (switch
A-1"0ff") provides 8 displays in the following order with each depression
of the white select button.

Display

1. “ON"differential (ad]. by installer) “On”
2. “OFF" differential (adj. by installer) TOET
3. High limit setting (adj. by installer) “SP”
4. Collector outlet temperature “Cc"

5. High limit sensor (only shown if using two tank sensors) “HL
6. Storage sensor “8"

7. Auxiliary display #1 A"
8. Auxiliary display #2 “A2"

With switch A1 “On” (“User Mode") the first 3 displays will be bypassed
in sequential depressions of the select button. The “ON" differential will
display following depression of the reset button. THE RESET BUTTON
SHOULD BE PRESSED TO RESET THE PROGRAM AFTER ANY
SWITCH CHANGE IS MADE.

High limit options

® A3"On"and A4 “Ofi” causes pump to shut off and collector to dump
when high limit sensor equals or exceeds high limit setpoint (for
systems whichincorporate a pump and drain dump valve).

® A4"0n" and A3 “Off" cause pump only to turn off when high limit is
reached.

1or2 tank sensors
@ The high limit sensor may be the same sensor as the tank differential
sensor. Select “1 tank sensor” for this option, Switch A2 “On”.
e Ifitis desired to use a separate sensor for the high limit (different
location) turn Switch A2 “Off".
If“1 tank sensor” is selected the high limit sensor display (“HL") will be
bypassed in stepping through the 5 sensor displays.
If high limit cut off is not used (A3 and A4 “Off") the high limit sensor
("HL") may be used as an additional display. To use it in this fashion turn
A2, A3, and A4 “Off".

Switch set up for freeze recirculation

® A5°0On” (A6 must be “Off")

® A4"On"if high limit cutoff of pump is desired (A3 must be “Off")

e B6"On"

@ This option cannot be used with wall thermostat input, as the wall
thermostat will prevent freeze recirculation if not “On”

Switch set up for freeze dump

® A6"On” (A5 must be “Off")

@ A4*On"if high limit cutoff of pump is desired (A3 “Off")

® A3"On"if high limit cutoff of pump with drain pump of collectors is
desired (A4 “Off").

e B6“Off”

Switch set up for no freeze protection,

antifreeze system or drain back
e A5 and A6 “Off”
® A4*On"and A3 “Off” if high limit cutoff of pump is desired






