Delta-T®

» Multi-Logic™
‘Models DML-106 and DML-108

. ‘);\

~ INSTALLATION INSTRUCTIONS, OPERATIONAL TEST
AND TROUBLE-SHOOTING GUIDE

DESCRIPTION
The Delta-T® Multi-Logic™ (DML} series of controls are
hardwired units designed for systems requiring 2 or 3 differen-
tial control circuits to activate 2 or 3 pumps, fans, valves, etc.
For example, a DML-108 could be used in a control system
for solar collection (with or without drain dump or freeze recircu-
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The optional features available with this unit are Remote
temperature adjust (RTA-30) and Priority Switch (PS).

The remote temperature adjust feature allows temperature
adjustment of a pool, spa or living space (in the range of
approximately 60° to 110°F) at a location up to 100 feet from the
control.

lation), woodstove or fireplace loop and spa heater with remote
temperature adjustment capability.

Shown below are two typ1cal systems using a DML-106 and a
DML- 108
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The priority switch option (between control circuits A & B)
allows external switching sc one control circuit may operate
while disabling the other on a priority basis until conditions are
no longer present for the first priority contret to run. This is
switchable between A and B, or “no priority”.

CONTROL INSTALLATION

This control should be instafled by a qualified electrician and
conform to the National Electric Code and prevailing local
codes. CAUTION! Turn off electricity at main fuse box be-
fore proceeding with instaliation.

Tools and Equipment

Typical tools and equipment recommended for proper instal-

tation include:

Electric Drilt Small blade screwdriver (Y”
Drili bits or smaller)

Wire cutters, strippers Wire Nuts

Phillips screwdriver Piiers

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

Blade screwdriver
Appropriate screws for
mounting

To properly check out the control ey
installation the use of Heliotrope =\
General's Instaliers Test Kit % R
is recommended. Included = .
in the kit are: A digital volt-
ohmmeter necessary to
check sensors resistance
and line voltage; a Ther-
mostat Differential Tester
(TDT-1) for checking the
operation of the control; a
line cord with insulated alli-
gator clips for supplying test
power to hardwired controls;
glow plug for checking controls
with receptacles; and Temperature
versus Resistance chart for sensor checkout.




Mounting

Mount the control box on an inside wall, where it will not be
exposed to weather, close to an electric source and/or the
motors to be controlied. The control may be mounted using the
two mounting holes in the back side of the control {See control

—Illustration)

NOTE: Modifications to these mounting instructions which result
in damage to the control will void the warranty.

Power

Before proceeding with wiring the control
be sure the line voltage.to the control match-
es the control — 120 voit control is standard,
240 volts is optional. Check the strip labet on
the side or back of the control you are install-
ing to be sure of the correct voltage.

After disconnecting power, make the high
voltage connections with standard wire nuts
{not provided) as follows:

A. Connect the green ground wire inside the
DML box to the power in ground.

B. On pool/spa systems which have a #8
common bonding conductor, connect the
common bonding conductor to the com-
mon bonding lug.

C. Connect the white (neutral) from the elec-
trical source to the white from the trans-
former and to the neutral from each of the
pumps, fans, valves or other loads which
the DML controls.

D. Connect the black (hot) from the electrical
source to the black from the transformer
and to one wire from each relay as fol-
lows:

(Note: On relays where the wires are the

same color connect only one wire, on re-

lays with different colored wires connect

the color specitically called for.)

t. Red with black trace from Relay Ra

2. Black from Relays Rb and Rc

3. Orange from Relay Re (on DML-108)

4. Black with whife or yellow trace from
optional 1HP relays in position Re or Rf.
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E. Connect the remaining relay wires as follows:
1. Second red wire with black trace (from relay Ra) to the

load which is controlled by Circuit B.

2. Red wire (from relay Rc} to the drain pump valve if used.

If not, cap the red wire.

3. Blue wire (from relay Rb) to the pump or other load which

is controlled by Circuit A.

4. Second orange wire (from refay Re) to the load controlled

by Circuit C.

The above power wiring is for standard DML-106 and DML-
108 controls. For custom or non-standard controls, consuit the
customn wiring diagram provided with the control.

Differential Adjustment

Using a %" blade screw-
driver, gently adjust the "ON"
differential adjustment (the left
hand pot on each control cir-
cuit). The adjustment range is Y
from 5° to 20°F. The “OFF" dif- 5
ferentiai is fixed at 2.5°F.
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18°

20°

LE

High Limit Adjustment 140 160"

Using a %" blade screw-
driver, gently adjust the high 120°
limit oft pot (the right hand pot 180°
on each control circuit). The ad- o
justment range.is from 116°F to e, 200°

200°F.

Remote Adjustable “High-Limit” — (RTA-30)

On swimming pool, hot tub, spa and jacuzzi instaliations the
RTA-30, Remote Temperature Contral, is necessary to control
the maximum temperature that the water will reach for the user’s
comfort. The RTA-30 may be mounted outdoors up to 100 feet
away from the DML-106 control unit. The RTA-30 may be flush
mounted onto a wall or mounted directly onto a weather resis-
tant cast aluminum universal box such as a Slater No. B-23 Run
a two conductor cable. of 22 GA minimum size from the RTA-30
to the DML-106. The connection points for this two conductor
cable are identified as RTA-30 on the terminal strip in the Low
Voltage wiring area of the DML-106.
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IMPORTANT: It is atso necessary to remove one resistor from
the printed circuit board when the RTA-30 is employed. This
resistor is identified by an amrow and the designation "RTA
Rermove.” Utilizing diagonal clippers, clip out this resistor from
the circuit board and throw away. After doing this the “HI-LIM”
trim pot has been disabled on CONTROL B and the maximum

water temperature is controlled only by the RTA-30, in a range
of approximately 60°-1106°F.

Control Operation Test

(This is an optional test which verifies that the previous pro-
cedures have been followed correctly and that the control itself
functions correctly.)

With the control mounted and all high voltage connections
complete the “'control operation test” described in the trouble-
shooting section of these instructions may be performied to
verify correct operation of the contral. Performing the “'control
operation test” before attaching the sensor leads to the control
insures the control is functioning properly and eliminates the
need of disconnecting the sensor leads to check the con-
trol fater.

Sensor Placement & Wiring
The sensor leads are 24 GA CLASS 2 wiring and carry 10
VDC. Use two conductor 18-24 GA zip or bell wire to run from
sensor location to the control. Because of the unique circuit
design it is not necessary to use shielded wire for the sensors.
Each control circuit will be connected 1o its own differential
sensors and (optional) high limit sensor.
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DESTROY SENSOR

Collector Sensor

Aftach with & hose clamp an SAS-3 sensor to the collector
array outlet pipe as close to the collector as possible. Insulate
over the sensor with pipe insulation.

On air systems the sensor may be mounted on the collector
plate or on an insulating block in the air flow.

Storage Sensor (Heat Storage)

Attach with a hose clamp an SAS-3 to the pipe (which exits
from the bottom of the tank) to the feed side of the pump (for
collectors, fireplace loop, etc.). Alternative locations are the sen-

sor mounting stud provided on many tanks or the side wall o
the tank near the bottom. This sensor inputs tank temperature
for lower of the two temperatures (heat sink) of the differential
Thermal insulation must be placed over the sensor for accurate
sensing. The RBP-50 may be used to construct a "drop tube”
for non-metallic tanks.

For rockbed storage the SAS-3 sensor may be used inside a
protective pipe or tube.

Storage Sensor (Heat Source)
Attach an SAS-3 sensor to the pipe which supplies hot water
out to the unit receiving heat {or heat sink).

Spa/Pool Sensor

On PVC plastic plumbing the DIS-2.5 sensor (2 sensors in
one housing) is recommended for the differential and high limit
sensor. Screw this sensor into a ¥ inch FPT tee so that the
sensing elements {end of the extension) is in the water flow.
insulate over the exposed sensor end to prevent erronecus
readings due 1o direct sunlight or cold night air striking the
exposed end. On copper plumbing (2) SAS-3 sensors may be
strapped to the pipe with a hose ¢clamp and insulated.

Fireplace grate or woodstove loop

Attach with a hose clamp an SAS-3 sensor to the outiet pipe
far enough from the fire to prevent sensor damage. Insulate
over the sensor with pipe insulation,

Storage High Limit (optionai)

Attach SAS-3 sensor 1o the top or side wall near the top of the
storage tank under the insulation or attach with a hose clamp to
the hot water outiet pipe and insulate. This sensor location
detects temperature for High Limit OFF.

CAUTION: This high limit function is not UL approved as a
temperature limiting device. Water leaving the solar storage
tank hotter than 180°F may cause unsafe pressures and
temperature in the water storage tank. it may be necessary
to add a temperature iimit control in the system to prevent
risk of water over-heating.

.

Freeze Protection

The DML unit can be used with systems employing: a)
Closed loop heat exchanger with anti-freeze solution; b) Drain
back freeze protection; ¢) Recirculation freeze protection; or d)
Drain dump freeze protection.
Recirculation and drain dump require the use of special freeze
sensors as described below.

Freeze Recirculation
SASZ} Sensor

PARALLEL WIRED ..., u1F gvir SENSORS

For freeze recirculation, two or more FS-4 sensors are wired
in parallel with the collector thermistor sensor. The pump will
recirculate warm storage tank water through collector array if
any one of the FS-4's falls below 42°F + 5°F. All of the control
circuits may utilize this option.

The Freeze Recirculation method must not be used in clima-
tic regions where more than 20 freezes occur per year of
temperatures below 20°F occur. Additionally. it is the installing




contractor's responsibility for adequate alternate methods of
freeze protection on systems with more than three collectors.
Remember that the Freeze Recirculation method doesn't oper-
ate when the electricity is off.

~ NOTE: In the event that the 5

OPB-80 sensor is used in con- @E“/ A .

junction with the FS-4 sensors CHEH %
be certain to wire the SAS-3 ¢ -
and the OPB-80 sensor in se-
ries and the FS-4 sengors in
parallel with the collector sensor. Faiture to comply with this
wiring diagram when using both OPB-80 and FS-4 sensors will
disable the freeze protection function.

Leave the DDV jumper in place if freeze recirculation is used
for control circuit A or if drain dump is not used. i freeze
recirculation Is used on a control with priority switch option,
the recirculation control must have first priority or “no prior-
ity” to allow pump operation in freeze mode,

Piease read the section on freeze sensor placement.

WIRE nw

Freeze Drain Dump

FS-5 Sensor

INSULATE DVER SENSORS

—— g

Only control circuit A can utilize freeze drain durnp. if freeze
drain dump is utitized, wire 2 or more FS-5 freeze sensors in a
series loop and connnect to the “DDV" terminal strip position
after remaving the “DDV" jumper. When any one of the FS-5

uvnsors falls below 42°F = 5° the control circuit (A) will cause
~—the drain dump valve to drain and the circulator pump to
shut off.

Drain Override Feature

These controls have a field selectable Drain Override capa-
hility. This feature allows the systern to fill and collect heat if a
temperature differential is present even if the FS-5 freeze sen-
sors are below the drain temperature. The control is shipped
from the factory without this feature activated. To activate the
Drain Qverride, the two short Yellow leads tagged “Drain Over-
ride Leads” must be stripped and twisted together with a
wire nut.

IMPORTANT NOTES about the Drain Override Feature:

1. Although this feature can increase system efficiency it
also increases the risk of freezing collectors. This feature
should only be used in areas where freezing conditions
are infrequent and mitd.

2. When the Drain Qverride feature is activated, placing the
Control Circuit "A” switch in the "Manual ON" position will
energize the Drain Down Valve and fill the system. Freeze
damage could occur in cold atmospheric conditions.

3. When the Drain Override Feature is used the 160°F High
Limit Drain function (OPA-160 Sensor) cannot be used.

4. If a DER-300W is installed with the DML, using the same
sensors as the control, depressing the storage tempera-
ture button will energize the Drain Down Valve and fill the
system. Freeze damage could occur in cold atmospheric
conditions.

WIRE NUT ﬁ

WSULATE OVER
SENSPRS

SOLAR STORAGE SERIES WIRED
TANK

Pump Off and Collector Dump Above 160°F

Attach OPA-160 sensor with hose clamp, tighten slightly, to
the hot water service outlet pipe of the solar storage tank.
(Optional mounting location is on side of tank near top.) Wire in
series with the FS-5 treezer sensors. This sensor detects the
solar storage temperature and turns off the pump and dumps
the collector when the storage temperature is above 160°F.
When the OPA-160 is utilized it is not necessary to use an SAS-3
for High Limit Control; leave the high limit unconnected. This
feature cannot be used when the Drain Override Feature (see
above) is activated. This feature does not apply to freeze recir-
culation.

Please read the following section on Freeze Sensor
Placement

Freeze Sensor Placement

The freeze sensors should be located on the collector ar-
ray(s) at the coldest points. In usual freezing situations this may
be near the center of the panel in the lower 1/3 of the panel.
Fasten the freeze sensors to the absorber sheet or fin at this
location on each panel. Contact the collector manufacturer for
details on mounting the freeze sensor inside the panel.

If this location is not accessible the next best choice for
freeze sensor location is the inlet and outlet of each panel if
panels are separated or inlet and outlet of the array if panels are
coupled together. Attach with a hose clamp one FS-4 or FS-5to
the inlet and cne to the outlet of each collector or array as close
to the collector as possible, and insulate with pipe insulation. In
arrays of more than three collectors it will be necessary to
locate additional freeze sensors on the array in locations such
as on the couplings between the panels. Remember that locat-
ing freeze sensors outside the collector is, at best, a com-
promise, and this is not usually the coolest point in a collector
array. This is an important consideration with large collectors
where there may be a significant temperature gradient from the
center of the panel (coldest point) to the freeze sensor location.

In systems where the inlet or outlet of the collector or array is
kept artificially warm by close penetration into a warm attic or
living space, freeze sensors located at the inlet or outlet will
provide very little protection.

Additional freeze sensors should be used on long exposed
pipe runs or other locations where early freezing temperatures
would occur.

it is the Installer's responsibility to provide for sufficient sen-
sors, properly located.
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Insulating Connections and Sensors

At the termination of all sensors weather insulating procedure
should be exercised. If the wire nuts are exposed o weather,
__hey should be sealed with silicone. When a sensor is installed
on the outside of a pipe. the sensor must be covered with
weatherproof thermal insulation so that the sensors will pick up
only the temperature of the surface, not the ambient air. This is
absolutely necessary for accurate sensing.

Sensor Wiring and Protection

Sensor wiring can cause apparent control failure:

1. Use caution when stapling wires. The insulation can be
broken and the wire may be shorted or open. -

2. Check for wires not secured for protection against break-
age or damage. .

3. Use caution when pulling wires through metal flashing as
wire may be easily stripped or shorted by sharp metal
objects.

4. Protect buried wire from shovels, burrowing animals, etc.
Use conduit.

Sensors require protection: N

1. Attach sensor securely to pipe, collector, etc. and insulate
from air contact to obtain a correct indication.

2. Waterproofing is important because moisture from rain,
humidity, etc. ¢an corrode the wire cannections and
cause sensor failure. Also, corrosion can cause breakage
and inaccuratge readings. To protect from this, seal wire
nut connections with siticone and wrap with tape.

3. Check the physical location of the sensor in relation to
external source of heat or heat sinks, eg. vents blowing air
on sensors. Sensor location plays a very important role in
how accurately your control responds to system tempera-
ture changes.

Sensor Test

(This is an optional test which will alert the installer to any
problems associated with the sensors or their wiring.)

Once the sensors are in place, bul before they are connected
to the control the sensor test described in the trouble-shooting
section of these instructions should be performed to verify
correct operation of the temperature sensors.

CONNECTING SENSORS TO
THE CONTROL

The sensor leads are attached to the controller in the Low
Voitage wiring area. Sensor wiring is fed into the control through
side knockouts, The black terminal strip for the sensor lead
connections is of a "pressure’ type and the sensor wires do not

~ need to be wrapped around the screw as is typically done with
some terminal strips. To make a wire connection, strip the
conductor back approximately 5/16" and insert conductor

" below the square “pressure” washer and tighten snugly.

[{—TERMINAL BLOCK
PRESSURE WASHER

F—WIRE
CONDUCTOR

For each contral section (A, B and C - on DML-108) connect
the sensor lead in wire pair to the appropriate terminats on the
terminal strip.

On each section the higher temperature input for the differen-
tial is connected to “coll”. This may be the lead in pair from the
collector sensor, or woodstove sensor or the top of the storage
tank — the heat source.

Connect the lower temperature input for the differential to the
terminals marked “stg" on each section..This may be tank
bottomn, spa or poat, living space etc. — the heat sink.

The high limit sensor (optional) is connected to the “hi lim”
terminals on each section, If the RTA-30 feature is used (with

pool, spa or space heating) a high limit sensor must be used
with controt circuit B. .

If high limit is not used, make no connections to the "hi lim”
terminals. Not using the high limit will cause the high limit
sensor fauit indicator to light. Therefore it is necessary to place
a piece of electrical tape on the underside of the cover under
the "hi limit" sensor fault lens for each control circuit not using
the high limit function.

if a freeze dump valve (controlied by relay Rc and Circuit A)
is employed in the system, connect the FS-5 sensor locp o the
DDV terminal strip position after removing the “DDV” jumper. It
a freeze dump valve is not used, leave the "DDV" jumper in
place.

Control Operation

Having followed the instructions to this point and performed
the control and sensar test your system is ready to be put into
operation. The function switch on each control section should
be placed in the “Auto” position. If there is a temperature
difference between the heat source and the heat sink greater
than the “ON" differential adjustrnent setting the indicator light
will come on and the output will energize. If there is insufficient
temperature difference the unit will not come on until there [N

Should the control not seem to be functioning properly refer
to the Trouble-Shooting section of these instructions.

Special Applications
For assistance with special applications or unusual installa-
tions please call or write Heliotrope General.




TROUBLE-SHOOTING GUIDE

DML solar controls are relatively simple, trouble free and very
reliable. All controls shipped by Heliotrope General have gone
through a rigorous quality control process. Actual experience
has shown DML controls to have a very low failure rate. Most
failures can be identified by performing the following simple
tests. i the control and sensors check out good but the system
still isn't operating properly, suspect that there is something
else wrong with the system.

Before proceeding with the Operational Tests perform these
basic trouble-shooting procedures:

A. Check all high voltage wiring to be sure it is wired accord-
ing to the instructions.

B. Check for power to the control from the main circuit
breaker with an AC Voitmeler.

C. Check the sensor connections at the control.

CONTROL OPERATION TEST

The following “control operation test” will verify the correct
operation ot the control. These tests may be performed when
the control is mounted and wired into the system but with the
sensor wires disconnected or bench tested using a line cord for
power as described below. .

Preparing the control for bench testing.

CAUTION! HIGH VOLTAGE Foliow these instructions and
illustrations exactly.

Connect line cord to the black and white transformer leads only,
using insulated alligator clips as illustrated for *Differential
Test.” Also connect ground clip to ground. Connect alligator
clips before plugging in the ling cord to 120 VAC.

The “control operation test™ can now be conducted.

ON/OFF Test — This test verifies that each control circuit will
turn “ON” and “OFF". The function switch for each controt
circuit should be in the “manual ON" position. When power is
applied to the control the "control ON" indicator lights should
lluminate and the output relays should come on.

It no device is wired to the control refay then a Continuity Test
of the two unconnected relay leads will verify that the output
device would turn on. The two relay wires show continuity when
checked by the ohm/resistance measurement of the volt-
ohmmeter when the reading is zero ohms.

If the indicator lights do not illuminate and there is no power
to the pump, fan, etc. (or relay wire continuity), the control is
defective.

On /Off Function Test — A simple ON/OFF electrical function
test of the DML control circuit can be performed in the field.

1. Remove all sensor leads trom the terminal strip.

2. If a Drain Down Valve is used the two terminals identified
"DDV” should have a jumper connecting them together,
for test purposes only.

3. Connect any standard thermistor sensor (a resistor in the -

range of 500 ohms to 15K ohms can also be used) to
CONTROL A terminals, identified “STG™.

. Ptace CONTROL A switch in the AUTO position.

. By shorting together the two terminals identified CON-
TROL A “COLL" the pump will turn ON, when separated,
the pump will turn OFF,

Repeat for CONTROL B utilizing the COCNTROL B “STG"
terminals for the sensor connection (or resistor) and by
shorting the CONTROL. B "COLL" terminals to turn on the
output.

In a simitar fashion, test control C (if present).

[S 00N

Ditferential Test (See illustration on next page) — The ON and
OFF differential switch points may be verified using the TDT-1
tester. Test each control section in turn.

1. Connect jumpers from the “Coll" terminals on the circuit

- under test to the "White" terminals on the TDT-1 tester.

2: Connect jumpers from the “STG" terminals to the “Clear/
Orange” terminals.

3. Rotate the knob on the TDT-1 Tester counterclockwise
until the indicator light comes on. The knob on the tester
should be pointing to the approximate setting of the "ON"
differential.

4. To check the “OFF” differential, rotate the knob on the
tester clockwise until the indicator light goes off. The knob
on the tester should now be pointing to approximately
2.5°F. This is the fixed "OFF" differential setting.

5. The "ON" and "OFF" is accompanied by a click of the
controlier's relay. Hearing the click without an accom-
panying indicator light tells you that the indicator light has
failed.

The temperature indicators on the TDT-1 Testers are for ap-
proximate readings and are not intended for precise calibration
purposes. The adjustments on the control may vary slightly from
the settings of the tester.

Priority Test (if P/S option present) —

1. Tum on controls A & B (in auto) using TDT-1 or ON/OFF
function test. Priority switch in “No Priority’. Note A & B
"Control ON" lights should be lit.

2. Switch priority to A, Should have A priority light and A
“Control ON" light but not B.
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3. Switch priority to B. Should have B priority light and 8
“Control ON" light but not A.
4. Remove condition which tumns on B control or present
High Limit to B with a jumper on the "hi lim" terminals for 8.
. Control should switch to A.
. Repeat with B turned on, removing turn on for A with
switch in A priority. Should switch to B.

[N 8]

Sensor Fault — Sensor wiring faults are in-
dicated when any of the sensor fault LED's
are lit.

If a sensor fault LED lights, it is an indica-
tion that the wiring, sensor connections, or
the sensor itself has shorted or open circuit-
ed. Trace down the cause and repair to re-
store the unit to full working condition.

A “Hi-Limit” sensor fault indicates the "Hi-

Limit" sensor, wiring or connections are open
or shorted. A "Differential” sensor fault can
be caused by either the "Coll” or “STG" sen-
sor, wiring or connections.
(NOTE: If the high limit is not being used on a
given circuit, the “Hi Limit” sensor fault light
should be blanked out by placing a piece of
electrical tape on the underside of the cover
over the lens opening. The LED wilk be lit but
I not seen from outside the control.}
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CONTROL'C' IS NOT APPLICABLE FOR MODEL DML-106

OPERATIONAL TEST FOR
THERMISTOR SENSORS:

The thermistor sensors should be checked before connect-
ing them to the control and activating the system. This test
requires the use of a volt-ohmmeter.

All thermistor sensors manufactured by Heliotrope General
are tested and trimmed to be with + %°F of a reference test
sensor. This means that all thermistor sensors manufactured by
Heliotrope General are compatible with one another. If one
sensor were to fail it would be necessary to replace that failed
sensor only. The sensors have a negative temperature coeffi-
cient which means they exhibit a very high resistance at low
temperatures and a very low resistance at high temperatures.
The following Temperature versus Resistance chart shows this
relationship and provides a few resistance readings which cor-
respond to temperatures.

Obms
TEMPERATURE ¥ i) Resistance

VS, RESISTANCE Open Infinite
CHART 32 o 9.810
3,000 Ohm Thermistor 4 5 7.620
@25°C 50 10 5.970
59 15 4.710

&8 20 3,750

77 25 3.000

) 86 30 2,420

g5 35 1.960

104 40 1.600

113 a5 1.310

122 S0 1.080

= 55 879

140 80 747

149 65 624

158 70 525

178 80 3z

184 80 275

212 100 204

Short None




To properly perform a sensor check you will need a voit-
ohmmeter set to perform resistance (ohms) measurements. Be
sure the volt-ohmmeter is in good working order and has a fresh
battery before Using it to test sensors.

Connect the two volt-ohmmeter leads to the two wire leads
coming from the sensor. If the voli-ohmmeter shows an infinite
reading (i.e. a 1 in the display on a digital volt-ohmmeter or no
deflection on a meter type volt-chmmeter) this indicates an
open circuit. -

Check the following:

1. The sensor lead-in wire to the sensor for a break in the
wire. This would usually be found around sharp metal
corners or edges such as roof flashing.

2. The sensor lead-in wire where it connects to the sensor
leads for possible disconnection.

It the volt-ohmmeter indicates a short (i.e. an 0 in the display
on a digital volt-ohmmeter or full deflection on a meter type
volt-ohmmeter), check the following:

1. A nail or staple through the sensor wire shorting both
leads;

2. Insulation that has been scraped off the sensor wires
around sharp metal edges such as roof flashing;

3. At the sensor where it is connected to the sensor iead-in
wire 10 determine if the sensor itself is shorted.

If the volt-ohmmeter indicates a large variation in the resis-
tance reading relative to what you believe is the true tempera-
ture referencing the Temperature versus Resistance chart then
a failure of the sensor may have occurred. However, this is not
always the case. To further check the suspected faulty sensor
you can compare it to another known good sensor placed in
exactiy the same spot with the same insulation, if any, around
the sensors. If this is not possible you can disconnect the
suspected faulty sensor from the system and compare it at
room temperature with a good sensor. Be sure to leave both
sensors in the room together for about 30 minutes so they reach
the same temperature. If the suspect sensor shows a large
variation from the good sensor this would confirm a faulty sen-

sor. if not, the sensor is good and the large temperature varia-
tion experienced in the system is probably a problem in the
plumbing of the system.

Switching Type Sensors — As the name indicates these
sensors are switches which open/close at their preset tem-
peratures:

—FS-4 Closes at 42°F = 5°F with lowering temperatures and
does not open until temperature returns to 52°F + 5°F

—FS-5 Opens at 42°F = 5°F with lowering temperatures and
does not close until temperature returns to 52°F + 5°F.

—OPB-80 Opens at 81°F + 9°F with lowering temperatures
and does not close again until temperature reaches 98°F =
9°F.

—OPA-160 Opens at 167°F = 9°F with rising temperature and
‘does not close again until temperature reaches 163°F +
9°F.

Switching sensors may be checked with the volt-ohmmeter
for closed circuit (zero resistance) or open circuit (infinite resis-
tance) by subjecting the sensor to the temperatures indicated
above. For example, testing an FS-4 sensor at room tempera-
ture above 52°F the volt-ohmmeter should indicate an open
circuit (1 reading on digital volt-chmmeter or no needte defiec-
tion on a meter type volt-chmmeter). Putting the F5-4 sensor in
a cup of ice water at 42°F or below the vol-ohmmeter shouid
indicate a closed circuit {0 reading on a digital volt-ohmmeter or
full deflection on a meter type volt-ohmmeter).

Defective Controls or Sensors

Any control or sensor that has been installed for one year or
less and found to be defective after following the trouble-
shooting procedures and performing the operational tests,
should be returned to the distributor from whom it was pur-
chased or returned directly to Heliotrope General for repair or
replacement.

If the control has been in operation greater than one year but
less than five, return the control, postage paid, and a $10.00
check or money order direct to Heliotrope General. The control
will be repaired or replaced and returned fo you within five
working days.

Manufaciurer of DeltaT;? the leading name in solar control circuitry,

HELIOTROPE GENERAL
3733 Kenora Drive, Spring Valley, California 92077 Telephone (619)460-3930
TOLL FREE: In California (800)552-8838 » Qutside California (800)854-2674



