SECTION 6: DUAL DIFFERENTTAL SYSTEMS WITH SOLAR REATED DEW STORAGE.

The Model C35-1S-2S(DHW)-3T is designed for use with dual differential
having a solar heated DHW or DHW pre-heat storage. The (35 Output 1 differen-
tial channel "Temperature Adjust® range is scaled for use with solar heated
pools, spas, hot tubs etc. The output 2 differential channel "Storage Temp
Limit" control has an extended range (110°F-230°F OUT) for use with solar
heated DHW or space heating storage systems. The Output 2 differential
temperature thresholds are 8°F o and 3°F OFF (as shipped) and may be field
modified to 20°F ON and 5YOFF. See section 9, Installation.

Figure 6-1 is a plumbing schematic for typical POOL/DHW solar system.
The pool and DHW, Output 1 and Output 2 differential channels respectivly,
operate independently and the same as the pool/hot tub system described in
section 4.

Figure 6-2 is a typical plumbing system for a POOL/DHW combination system
having one (1) collector array to solar heat both the pool and DEW storage.
For this system configuration the Model C35-1S-2S(DHW)-3T must be field
modified by installing printed circuit board jumpers J1 and J2. See section
5 for a description of control operation.
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APPLICATION NOTES

1.

Typical pool sweep plumbing is as shown. This may require the pool sweep
interlock to prevent air pockets from the open collector loop entering
sweep plumbing. If your system is plumbed per the dashed line, then the
interlock may not be required,

Collector bypass valve may be used to throttle collector flow rate and
provide for drainback freeze protection.

If booster pump is used, operate pump by output 1.

Insolation sensor should be located near and at the same angle as the
collector array to achieve the same exposure,

Pool sensor may be located in filter pump return loop or at pump itself.

If Recirculate Freeze Protection is selected it must override the pool

system timer. Wire as shown in Figure 3~3 and refer to Section 8,
Freeze Protection.

Total combined Output 1 and Output 2 LV module output power must NOT
exceed 20VA continuous, 40VA intermittent duty, 10% duty cycle, 1 Minute
ON time maximum. LV modules may be used to power one or more solenoid
type valves instead of, or in addition to motorized valves. Ensure that
the C35 maximum output rating is not exceeded,
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SECTION 7. SINGLE DIFFERENTIAL SYSTEMS WITH DRAINDOWN FREEZE PROTECTION

The Model C35-15-2F-3T utilizes Output 2 for control of Draindown Freeze
Protection. Output 1 differential temperature channel solar collection, pool
sweep interlock, and "Temperature Adjust" control operate as described in
Section 3. The Output 1 differential channel may be used for a variety of

solar collection applications (ie. pool, spa, hot tub etc.).

Draindown freeze protection (not to be confused with "Gravity Drainback"
freeze protection) provides freeze protection by draining the collector array
and associated plumbing when near freezing temperatures are sensed by any of

the collection system freeze sensors.

When near freezing temperatures are reached at any of the freeze sensor
locations, Output 2 (Normally ON) turns OFF and de-energizes the drain
valve(s) to drain and protect the collector array and associated plumbing from
freezing. The collector system is refilled (Output 2 turns ON) when all of
the freeze sensors are well above freezing temperatures or if the
collector/storage temperature difference reaches the differential temperature

TURN ON threshold (see differential temperature override).

DRATNDOWN FREEZE THRESHALDS

The collector and collector plumbing system temperatures are sensed both
by a thermistor (Model SB, SC, ST, SW) sensor and one or more Freeze Snhap
switches (Model GC-1) for backup), The C35 starts freeze grotection (Output 2

OFF) when the thermistor sensor temperature drops to 44
protection (Output 2 ON) when the sensor temperature rises to 64°F.

F and stops freeze

The freeze snap switch(es) is wired in series with the thermistor type
sensor and its contacts open to start draindown freeze protection (Output 2
OFF) when the snap switch temperature drops to 44CF. Freeze protection is

stopped (Cutput 2 ON) when the snap switch temperature rises to 540F,

DIFFERENTIAI, TEMPERATURE OWERRIDE (freeze sensor wiring shown in fig. 8-1)

The output 1 differential Turn On overrides Output 2 draindown freeze
protection. When the system is drained (Output 2 OFF) and the collector/
storge temperature differential reaches the Turn ON threshold (Cutput 1 ON),
OCutput 2 is forced ON to refill the collector array and allow solar collec-
tion. This control function is often desirable for systems that are used in
climates where ONLY mild freezes occur (NEVER BELOW 20°F). To enable this

control function, the freeze sensors must be wired as shown in Figure 8-1,

NO DIFFERENTIAL TEMPERATURE OVERRIDE (see Figure 8-2)

For systems that are installed in regions which experience "Hard" freezes
A

(below 20

F) or that have long exposed piping runs the differential tempera—

ture override function is not recommended, To disable the differential temp-

erature override function, wire the freeze sensors as shown in figure 8-2.
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DRAIN WHEN STORAGE REACHES HIGH LIMIT

This control function is often desirable for systems to prevent
collection fluid from boiling or causing collector corrosion during collector
stagnation.

To enable this control function, install printed circuit board jumper J3.
The jumper is shipped with each C35-15-2F-3T control. When J3 is installed,
Output 2 turns OFF to drain the collector array when the storage temperature
reaches the "Temperatrure Adjust" setpoint. The collector system refills when
the storage temperature falls below the "temperature Adjust™ setpoint.

SOLAR COLLECTTON

Collection starts (Output 1 ON) when the collector/storage temperature
difference increases to the ™TURN ON" threshold

Collection stops when the temperature difference decreases to the "TURN
OFF" threshold or when the stroage temperature rises to the "Temperature
Adjust" setpoint., The C35 is shipped with 4°F ON and 1.5°F OFF thresholds,

These thresholds may be field modified to 8° ON and 3° OFF, See Section 9,
Installation.

MIDE SWITCH

"AUTO* This is the normal operating mode for your system. Both auto pos-
itions identical, select either. In the Auto mode, solar collection, sSweep
interlock, and Draindown freeze protection operate automatically.

"OUT/DRAIN" This is a test mode to check valve and/or pump operation. In this
mode, OUTPUT 1 is forced OFF to de-activate Solar collection and Output 2 is
forced OFF to Drain the collection system,

CADTION: ALWAYS DISOONNBECT AC POWER AT PANELBOARD BEFORE SERVICING ANY PART OF
CONTROL: SYSTEM.

"ON" This is another test mode to check valve and/or pump operation. In
this mode, OUTPUT 1 is forced ON regardless of differential temperature,
This mode also cycles the six (6) minute pool sweep interlock.

CAUTION: The ON mode inhibits freeze protection by keeping the drain valve on
continuosly regardless of freeze sensor temperatures,

“TEMPERATURE ADJUST"

The "Temperature Adjust" control sets the maximum storage temperature.
Controls are shipped with a safe operating range of 65-104°F. Some storages
contain a large volume of water and respond slowly to temperature adjust-
ments. One recommended adjustment procedure is to set the "Temperature
Adjust" control to its warmest setting allowing the storage to be heated until
the desired temperature is attained. At this point, wait until ¢ollection
begins, (Output 1 ON) then slowly move the temperature control toward a cooler
setting until Output 1 just turns OFF. The storage temperature is now set.
Make note of the control setting for future reference.
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SOLAR PUMP

INDICATORS

The C35 L.E.D. indicators are recessed to enhance readability in sunlight.
The indicators operate as follows:

"POWER ON":

"QUTRUT 1°:
*DRAIN VALVE"

Illuminates when AC power is applied to the C35.

When illuminated, the pool sweep pump operates normally.
When off, the pool sweep is disabled.

Is on when solar collection is in progress.

Is normally ON, Turns OFF in Draindown mode.

MIDE (HART POR C35-15-2P-3T

C35 SWITCH SOLAR DRATNDONN POOL
POSTTICN COLLECTION FREEZE SWEEP
CUT/DRAIN DLSABLED DRAIN AUTO
ATIO AUTO AUTO NITO
N N (0 ] ATTO

DRAIN VALVE
( SYSTEM DRAINS
WITH VALVE
DE~ENERGIZED )

{F USED ) ;OJ

Use 12VAC (20VA Maximum)

valves with Model LV
CONTROL modules and 115 VAC

AC POWER valves with Model HV-10
output modules.

FIGORE 7-1, ELECTRICAL SCHEMATIC, TYPICAL DRAIN VAIVE WIRING.
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SECTION 8: FREEZE PROTECTION

All C35 models except Model C35-15-2F-3T are provided with field selecta-
ble Recirculate Freeze Protection. Model C35-1S~2P-3T is available for systems
with Draindown Freeze Protection.

For compliance with California full one year Warranty, C35
controls used with systems that utilize Recirculate or Drain-
down freeze protection must incorporate a minimum of TWO (2)
freeze sensors. This must be accomplished by using ONE (1)
thermistor sensor {Type SB, ST, SC or SW ), and a minimum of
at least ONE (1) type GC-1 Snap switch freeze sensor.

This requirement is effective for controls installed on, or
after 3/24/81,

Warranties on any Independent Energy controls are VOID if
other than Independent Energy Inc. sensors are used.

For compliance with California Energy Commision warranty
requirements consult IE factory or Manufacturers Representa—
tive for details.,

I I
It is the installers responsibility to identify all susceptible freeze

points and protect these points with properly installed freeze sensors.
Factors for determining susceptible freeze points are:

Length and position of exposed piping runs
Effectiveness of piping insulation

Shading of the array

Amount of insolation

Wind direction and velocity

Sun angles

Temperature difference between top and bottam of array
Emissivity of the absorber plate

Temperature of collector plate vs, water passages

ok % % % N N W

Due to the difficulty in determining these freeze points, Independent
Energy requires that a minimum of two (2} sensors be used. The installer

should be very conservative when locating and installing sensors on suscep-
tible freeze points,

RECIRCULATE FREEZE PROTECTION

A

CADTION
Both the installer and system owner should be aware that
Recirculate Freeze Protection will NOT operate during a power
outage. For this reason, a means for manual draining should be
provided and the owner instructed how to use it should a long
power outage occur when freezing temperatures are experienced,
L
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CAUTION

Sensors should be located tc ensure that once recirculation
is started, the entire array and plumbing is warmed above any
danger of freezing before the sensors react to de-activate freeze
protection.

For operation of Recirculate Freeze Protection refer to the
operation section for your control model.

DRATINDOWN FREEZE PROTECTION

For operation of Draindown Freeze Protection refer to Section 7. See
Sensor Wiring, Figure 8-1 and 8-2.

FREFZE SENSOR WIRING FOR RECIRCULATE AND DRAINDOWN FREEZE PROTECTION
The C35 may be wired using either the "collector" sensor (except if INS-1
Insolation sensor used) or a "separate" freeze sensor. In either case a

minimum of one (1) GC-1 Snap Switch Thermostat must be wired "in series" with
the selected thermistor sensor. See Figure 8-1 and 8-2,
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