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INSTALLER

CONTACT INFORMATION

For Maintenance, Repair, or Trouble-Shooting, contact the Installation Company at:

Installation Company:

Installer:

Phone Number:

E-mail Address:
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INTRODUCTION
“Conservation for today... Energy for tomorrow...”

Alternate Energy Technologies, LLC., (AET) would like to extend our congratulations on your purchase
of the DBS Drainback System. Years of research and development, backed by critical engineering, has
brought you the finest solar products you can buy. Please take time to read this booklet thoroughly.
Each step is outlined completely and clarified by diagrams where necessary.

“The solar energy system described in this manual, when properly installed and maintained, meets
the minimum standards established by the SRCC. This certification does not imply endorsement or
warranty of this product by SRCC.”

The Drainback has been designed to be a complete solar appliance that incorporates ease of installation
and maximum efficiency for years of trouble-free service. The system uses the sun’s energy to heat your
water, reducing your electricity consumption. The system will pay for itself many times over the life of the
system. All installations require a connection to your home water system. The system can be installed
as a stand-alone system or as a preheat interface to an existing gas/electric water heating system. Only
a qualified person or someone thoroughly familiar with standard plumbing and electrical practices should
do the installation. If you have questions on the proper methods to make these connections, consult a
qualified plumber or solar contractor for prescribed methods in your area. In most cases your installing
solar contractor is familiar with the codes and their application. The codes are intended to protect the
health, safety, and welfare of the public.

The system collects heat by circulating water between the reservoir, collectors and a heat exchanger
immersed inside the lower portion of the storage tank. Since only thermally efficient pure water is used,
maximum safety and performance is assured. The Drainback system is ideally suited to cold regions
with many freezing days each year or areas with aggressive water conditions. Freeze protection is pro-
vided by draining the collector loop liquid back into the drainback reservoir when the system is not oper-
ating. The simplicity of the drainback method provides reliable operation that makes this system an as-
set to any home located in the colder climes.

YOUR DRAINBACK SYSTEM

Your Drainback system consists of a collector array, a drainback reservoir, a storage tank with an inte-
grated heat exchanger, circulation pump/control combo, pre-engineered system.

COMPONENT MODEL #

SYSTEM NUMBERS: DBS-G2-60-40, DBS-G2-80-64

COLLECTOR(S): MSC Series collectors

PUMP/CONTROL: GRUNDFOS UP Series Pump w/EagleSun DTC Control or

Taco Variable Speed Pump w/built-in controller - combo
(includes flanges and sensors)

SOLAR STORAGE TANK: AET Thermomiser tank (tanks include T&P relief valve)
DRAINBACK RESERVOIR: DBS-10 (reservoir includes sight glass & pressure relief valve)
DRAIN VALVE: Boiler Drain Shutoff

TEMPERING VALVE: Thermostatic mixing valve

THERMOMETER(S): Bimetal thermometer(s)

Job site conditions will require the installation contractor to supply some, or all of the following:

e plumbing connections
e piping and insulation
e valves between your own water system and the Drainback solar system
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OPERATION INSTRUCTIONS
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YOUR DRAINBACK SYSTEM

The major components of Your Drainback system are:

DBS-G2-80-64

Controller

This is the
DBS-G2
Solar

System

This box controls the pump.

It is pre-programmed at 0 ’
the factory. The system I =0
will not work properly if 1

the settings are changed. o
Changing the settings
may void the system

Collectors

These are
your

MSC _—
Series

Solar Storage Tank

The Solar

Storage Tank

holds the hot

water untiil —>
it's ready to

be used.

Temperature Sensor

Collectors
Pump
This is the S
p.ump that o
circulates fluid
through the
collectors. @

Temperature

sensors read
temperatures of —»
the water in the

solar system.

Drainback Reservoir

The Drainback
Reservoir
holds the
collector fluid
when the
pump is
turned off.

The Sight Glass
on the Drainback
Reservoir helps
reassure you that

your system is
working
properly. (See
page 9).
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CAUTION AND WARNINGS

The Controller is Pre-
programmed at the factory.

DO NOT CHANGE THE
SETTINGS.

The system will not work
properly.

The controller turns the Solar System on and off. It is pre-
programmed at the factory. This program keeps your system
from freezing and over-heating. DO NOT CHANGE THE
SETTINGS. If the pre-programmed settings are changed, the
system will not work properly. Damage could result and injury
could occur. Changing the settings may void the system
warranty.

7 7 \

| CAUTION

The circulating pump becomes
very hot when running.
Do not touch!

/\ WARNING

Collectors are HOT

Do Not Touch!

The circulating pump becomes very hot

when running. Do not touch before
allowing sufficient time to cool down.

Solar collectors become very hot when in
direct sunlight, especially when no fluid is
being circulated through them. Extreme
caution should be taken when standing
near, or handling solar collectors in this
state.

Only a professional should

A W W

ONLY a
PROFESSIONAL

should install or

repair the system

A M W N

install, repair, or service this
solar system. Any
homeowner attempt to modify
or repair the system could

result in damage to the
system and/or injury.

Contact your installation
company for service.
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IS MY SYSTEM WORKING PROPERLY?

The sight glass on
your drainback
reservoir helps you
know if your system is
working properly.

When the pump is off, the water

When the pump is running, the
water should come up to the run should come up to the stop run
line. If the water does not come line. If the water does not come
up to the run line, or if the water is up to the stop line, or if the water
above the run line, call your is above the stop line, call your
installer. installer.
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VACATION PROCEDURES

If no hot water is to be used for some time, unplug the controller to allow the system to drain.
To re-energize the system, simply plug the controller back into the power receptacle.
SHUT DOWN PROCEDURE

To shut down the Drainback system, simply unplug the differential controller. The pump will
stop and the water will drain out of the collectors and into the drainback reservaoir.

CAUTION!
Never open the pressure relief

while the system is in operation

HOMEOWNER’S MAINTENANCE

e Inareas of infrequent rain, the collector glazing on the roof should be visually inspected
once a quarter, and cleaned with a hose, if necessary.

e Check the sight glass periodically to ensure the system is working properly (see page 9).

e |tisrecommended that all water storage tanks be flushed once or twice a year following
the manufacturer’s recommendations.
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THEORY OF OPERATION

As the sun comes up in the morning, and starts to shine on the solar collectors, the collectors will begin to heat up.
This system has a pump/control combo that senses temperature differences between two sensors, one at the outlet
of the solar collector and one near the lower one-third of the storage tank. When the temperature at the collector
sensor is about 10° F warmer than the temperature at the tank sensor, the controller turns on the pump. When the
temperature difference drops to about 5° F, the pump is turned off. In this way, the water always gains heat from the
collector when the pump operates. The solar installer manually sets the differential temperature of the controller at
the time of the system installation. The pump is very quiet, so you may not notice when it is on and when it is off.

The system collects heat by circulating the water in the collector loop through the collectors, the drainback reservoir
and a heat exchanger on the storage tank. When the pumps turn on, the water in the collector loop is circulated
through the solar collectors, where it is heated. The return water from the solar collectors passes through the drain-
back tank and to the heat exchanger. The heat exchanger gives up the collected heat to the water in the storage
tank. The now cooler water is returned to the collectors to continue to collect heat. When there is no longer a
marked difference between the temperature at the solar collector and at the solar storage tank (approximately 4° F)
the controller automatically turns the pump off — since there is no heat to be gained. This process is repeated con-
tinually throughout the day, so that by the end of the day, the water in the storage tank is hot. This is all done auto-
matically and requires no interaction on the part of the system owner.

Drainback systems provide a fail-safe method of ensuring that collectors and collector loop piping never freeze by
removing all water from the collectors and collector piping loop when the system is not collecting heat. Freeze pro-
tection is provided when the system is in the drain mode. Water in the collectors and exposed piping drains into the
insulated drain-back reservoir tank each time the pump shuts off. A slight tilt of the collectors is required in order to
allow complete drainage. A sight glass attached to the drain-back reservoir tank shows when the reservoir tank is
full and the collectors have been drained. For this reason the Drainback system is protected from freeze damage at
all temperatures.

Note: The collector and collector plumbing should be sloped back toward the drainback reservoir at
1/4" per foot minimum to allow the system to drain.

All solar systems will have a backup source of heating. A common backup source is gas or electric water heater.
Backup sources are used because on some days, when it is very cloudy, the solar contribution will be very small.
On days when there is plenty of sun, and the sun is doing the work of heating the water automatically, the resulting
high water temperature in the tank will keep the internal hot water heater thermostat from turning on the gas or elec-
tric heat, thus saving fuel and money.

DRAINBACK SYSTEM COMPONENTS

This system is comprised to the following components:

Solar Collector(s) — (MSC Series Collectors)

One circulation pump/control combo with flange set

One heat exchanger storage tank w/ T&P relief valve - (60, 80 or 120 gal)
One drainback reservoir w/ pressure relief valve- (10 gal)

One solar storage tank (by others)

One fill/drain valve
One mixing valve (by others)

THE SOLAR COLLECTORS

The collector array consists of solar collectors of sufficient size to meet the design criteria for your household needs
and geographic area, plus a set of 4 mounting brackets for each solar collector. The collectors are the Alternate
Energy Technologies, AE or MSC series, using Thermafin absorbers with Selective Crystal Clear Black coating.
The Crystal Clear Black surface has been proven to withstand very high temperatures for long periods of time and
will not flake or chip. It is a revolutionary coating, which is actually a crystalline structure that is
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"grown" on the surface of the copper plating material. Crystal Clear Black coating is a leading edge technology that
allows the maximum amount of solar energy to be absorbed at the lowest light level and virtually eliminates the
amount of energy reflected to the sky.

The absorber plate within the collector is made of Thermafin risers. Using a high frequency forge welded molecular
bond between copper tube and copper fin to form the risers that make up the absorber plate. Thermafin is designed
to conduct the maximum amount of heat absorbed to the fluid that passes through the tube and returns to the stor-
age tank. Unlike other methods, that solder or braze the tube and fin, Thermafin has only copper to conduct the
heat and is therefore the most efficient product available.

The glass on the solar collector is a low iron tempered glass of exceptional clarity. This means that sunlight coming
into the collector loses very little energy and transforms almost all of the light into heat. The tempered glass is very
strong and resists damage that ordinary window glass could never withstand. A high-density foam material is used
to provide insulation and minimize heat loss in cold weather. All copper piping is externally sealed with high tem-
perature silicone grommets. All of this ensures that the maximum heat energy is transferred to the water, which is
stored for use as needed.

The aluminum frame of the collector consists of extruded aluminum, with an integral quick lock-mounting rail for
ease of installation with our patented "Quick lock" mounting hardware. The mounting brackets come in a set of 4 per
solar panel, and all hardware is included except (unless otherwise arranged) for the bolt used to attach to the roof or
mounting surface. All fasteners are made of high quality and long lasting stainless steel.

THE CIRCULATION PUMP/CONTROL COMBO

The collector loop pump is selected for its head pumping characteristics. This pump is very quiet, efficient, and reli-
able. The collector loop pump is located below the drainback reservoir so that it has water pushing into the suction
side of the pump from above, and therefore will never run dry. If this pump needs to be replaced all moving parts
are contained inside a replaceable cartridge. The outer pump body may be removed by unbolting the pump flanges,
and the inner cartridge may be replaced without having to disturb any of the plumbing.

The pump is connected to a differential controller (and its accompanying sensors) used to activate the pump. The
controller is preset by the manufacturer to turn the pump on and off at a specific temperature — usually on at 15°F
difference between the sensor at the water heater and the sensor at the collector, and off at a 4°F difference
(approximately).

THE STORAGE TANK

The water storage tank used in this system is of stainless steel construction and contains a heat exchanger for the solar interface.
The water storage tank, stores the heat energy generated by the solar system. As the pump circulates the fluid throughout the
system, the fluid becomes hot and this heat energy is transferred to the water in the storage tank via the heat exchanger. This
large volume of heated water used as the hot water source for the fixtures in the building/residence.

DRAINBACK RESEVOIR

The Drainback reservoir is a very high quality, well-insulated, hot water storage/transfer device. Potable water, in
the storage tank, never comes in contact with the fluid in the collectors. The heated water, from the solar collectors,
is directed through the heat exchanger encompassing or immersed in the storage tank. The heat exchanger trans-
fers heat from the collector loop fluid to the potable water in the storage tank.

In installations where height is not available for mounting the Drainback Reservoir on top of the Solar Storage Tank,
AET provides two options. A tank stand and a wall mounted shelf are both sold for mounting the Drainback Reser-
voir beside or near the Solar Storage Tank. Contact AET for further details.

For protection against seismic disturbances, the drainback tank should have 2 seismic straps: 1 located in the up-

per portion of the tank, and one located in the lower portion of the tank. When mounted on an optional stand or
shelf, the tank only requires 1 seismic strap.
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SYSTEM VALVES

The Drainback system is equipped with several valves required for maintenance and protection of person and property. A tem-
perature and pressure relief valve on the storage tank ensures that excessive temperatures and system pressure is adequately
relieved as needed. A pressure relief valve, on the collector loop, ensures the collector loop does not exceed the design pressure
of the system. A fill/drain valve is used when performing system maintenance or repair. An anti-scald valve is required to en-
sure that the water delivered to the fixtures does not reach scalding temperatures. (The anti-scald valve is to be provided by the
installer).

FREEZE PROTECTION

The homeowner is not required to perform any actions to prevent freeze damage to the collectors. The system is only circulat-
ing when the collectors are hotter than the storage. In freezing conditions this is not the case, therefore there is no circulation
and the water has drained from the collectors into the reservoir.

This system has a freeze tolerance limit of -60°F (60° below zero F), ambient air temperature. When conditions such as these
are present, during prime daylight hours, power to the controller should be disconnected by unplugging the power cord to the
controller.

“Freeze tolerance limits are based upon an assumed set of environmental conditions. Extended periods of cold weather,
including ambient air temperatures below the specified limit, may cause freezing in exposed parts of the system. It is the
owner’s responsibility to protect the system in accordance with the Supplier’s instructions if the air temperature is antici-
pated to approach the specified freeze tolerance limit.”

OPERATING INDICATORS

The EagleSun controller has a digital display for collector and bottom of tank temperatures. The return line from the
collectors should be hotter than the feed line. A properly installed solar system should provide a temperature differ-
ential between 8° and 20°F.

The Drainback system also uses a sight glass, on the drainback reservoir, as an indicator that the system is work-
ing. As the pump is energized, the fluid level across the sight glass falls, thus indicating that the fluid is being re-
moved from the drainback reservoir. As the pump is de-energized, the fluid level across the sight glass rises, thus
indicating the fluid in the solar loop is returning (draining) back into the reservoir.
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INSTALLATION INSTRUCTIONS
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PRE-INSTALLATION CHECKLIST

Unlike other types of solar collectors, the AET solar collectors do not add a significant amount of weight to the roof.
However, if the collectors are placed at a steeper pitch than the roof itself, the additional exposed flat surfaces could
present extreme wind loading forces during sustained high winds. Check local codes for roof load requirements.

The mounting hardware supplied with your Drainback system has been designed for specific wind loads, but only if
adequate support structure is present with sufficiently strong structural members (such as engineered trusses). Most
building permit offices may be able to help you with recommended roofing practices for your area.

Obtain all applicable permits. Structural members penetrated by the solar system components must meet local
codes. The installer is to run the piping in such a way that the performance of any fire rated assembly is not re-
duced. This applies to the collector mounting as well as the installation of any other system components.

Inspect the roof. If it is in poor condition, it is advisable to replace all or part of the roof where the system will be at-
tached.

Locate a roof area facing as close to due south as possible for the placement of the solar collectors. The plumbing
runs must be planned in advance so that the shortest possible route between the storage tank and collector is
made. Make sure you have no low points in the sloped horizontal pipe runs. This could trap water and in freezing
weather cause the pipe to rupture.

NOTE: All collectors are to be mounted vertically, sloped in order to be completely void of fluid
when drained, and oriented in such manner as described below under COLLECTOR LOCATION.

Make sure you have all the necessary plumbing materials, tools, and accessories before beginning
work.

Wear gloves when handling the solar collectors! They get extremely hot when left exposed to the sun.
The bright red plastic caps should be removed prior to placing the collectors on the roof otherwise they
may get so hot that they melt in place. Also, never try to lift the collectors by the pipe nipples. These
bend when hot and would damage the collector. You should have a tarp or heavy blanket handy to keep
the collectors covered during the entire installation process. This will prevent the collectors becoming too
hot to handle as you make your final adjustments and connections.

Use only lead-free solder. Use of 50/50 lead sol-der is expressly prohibited. Use of galvanized steel,
CPVC, PVC, or any other type of plastic pipe is prohibited, except for use as drains for the T&P and
pressure relief valves, which are open to the atmosphere. PEX is allowed but must be at least 3’ away
from the collectors. When PEX is used on potable connections, may not be closer than 18” from the gas
tank fittings.

BASIC TOOLS AND MATERIALS

Battery Operated standard drill for pilot holes 24" Level
Flashlight
Battery Operated Hammer Drrill for lag bolt installation Extension Cord

Slip Joint Pliers
Drill Index with 1/2", 3/4" and 1" Drills and Hole Saws
Pipe Wretches, 10” & 14” for unions

Hack Saw

Tubing Cutter Screw Driver 6” Flat Blade
%" Tube Bender Screw Driver 6” Philips
Tin Snips Wire Stripper or Knife

16’ Tape Measure
Wire Cutters
Open End Wrenches, 9/16” & 7/16” Adjustable Wrenches 10°& 12”
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Turbo torch with MAP Gas and Igniter

Putty Knife

High Temperature Pipe Joint Compound

Wire Nuts

Miscellaneous %" Copper Pipe Fittings (elbows, cou-
plings, tees)

95/5 Solder, Flux, and Emory Paper

Silicone Caulk and Roof Cement in Cartridges

Caulk Gun

2" 1.D. and %” |.D. Type M Copper Tubing

5/8” x /2" wall & 7/8” x 2" wall Armaflex or other elas-
tomeric, closed cell insulation

Angle Iron (or 2”’x6” wood) for Spanner Mounting
3/8”-16 Stainless Steel All-Thread Rod with Nuts and
Star Washers

1-1/2” Stainless Steel Hose Clamps for Collector Sen-
sor

5/16” Nut Driver for Hose Clamp

INSTALLATION

Thermal Adhesive
Aluminum Flashing Sheet

Black or White Latex Outdoor Paint for Tube Insulation
UV Protection

Paint Brush for Latex Paint

Flat Bar for Lifting Shingles

Angle-O-Meter for Determining Roof Pitch

Disposable Rags for Wiping up Excess Roof Cements
and Wiping Flux off of Pipe

Roll of Black Electrical Tape

Can of Pipe Dope

Engineering Graph Paper, Ruler, Eraser, and Me-
chanical Pencil for Sketches of Collector Mounting,
Tank Placement, and Pipe Routing for the Inspector.

The Drainback storage tank module is as easy to install as any normal electric hot water heater. Any experienced
plumber or solar contractor may accomplish this installation. In addition to the normal cold water in, and hot water
out connections, there are only two other connections required.

If the Thermo-Miser Solar Water Heater is going to have a set temperature above 120° F you must use a
rated tempering/mixing device to avoid severe burns or death from scalding temperature. The design and
installation of the Thermo-Miser Solar Water Heating System should be done by qualified individuals. It is important
that good design and installation practice be followed to assure that your system will operate properly. Failure to
follow installation guidelines for your Thermo-Miser Solar Water Heater System could cause component failure and
possible safety issues.

It is mandatory that all plumbing be done in accordance with all local and state codes or warranty will be void. It is
also necessary on all mechanical connections to use both thread tape and pipe dope. The potable water piping is
located on the side of your Thermo-Miser Solar Water Heater and marked Hot and Cold. It is recommended that
unions or flexible copper connectors be used so the heater can be easily serviced. Install a shut-off valve in the cold
feed near the Solar Water Heater to isolate the tank for future service.

With solar tanks, the cold input from the pressurized supply line to the house (either city water or well water) must
be fed into the tank inlet. This is marked "Cold Inlet" and is located on the bottom rear tank. A cold-water shutoff
valve must be installed at a vertical level above this connection so that water flow may be completely stopped in the
event of a leak, repair, or maintenance. There is a long plastic tube attached internally to this connection so that the
incoming cold water is directed immediately to the bottom of the tank, and therefore does not mix and cool down the
hot water. The hot water output to the house from the tank should be connected to the port labeled "Hot Outlet" on
the top rear of the tank (see the schematics in the back of this manual). Provide clear access to the storage tank,
pump, mixing valve, and other key components. The components on the potable side of the system may require
future service or maintenance, so it is recommended that the connections be made with brass unions. The use of
galvanized fittings, nipples, dielectric unions, dielectric nipples, CPVC, PVC, or any other type of plastic pipe
is prohibited for solar installation. PEX is allowed but must be at least 3’ away from the collectors.

All hot water lines should be insulated with at least 2" thick (1” wall thickness for California installations) heat-
resistant rubber tubing insulation such as Armstrong Armaflex.

The primary/solar tank provided with this system is equipped with an electric element. Where a gas

backup (secondary) tank is present, electrical connection to the element at the primary/solar tank is unneces-
sary. Therefore, DO NOT connect electrical service to the primary/solar tank in such an application.
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COLLECTOR LOCATION

In most instances, the solar collectors can be attached to the roof using the standard mounting hardware provided
with the Drainback system. Certain types of roofing will require special attention for proper mounting. For example,
a clay tile or cement tile roof. Complete roofing attachment methods of solar collectors for these various types of
roofs are beyond the scope of this manual. The manual will describe and illustrate some of these approved mount-
ing techniques. A competent contractor should be used to ensure that all roof penetrations and attachment points
are not a source of rainwater leakage later on. Standard plumbing roof jacks or solar industry copper flashings may
be used for plumbing penetrations in most cases.

The collectors should be canted toward the inlet side to ensure they drain completely when the pump is not running.

CAUTION!

Solar collectors become very hot when in direct sunlight with no fluid being circulated through them. Extreme
caution should be taken when standing near, or handling solar collectors in this state. The circulating pump
becomes very hot when running. Do not touch before allowing sufficient time to cool down.

Proper location and orientation of solar collectors is important for maximum system efficiency. It is strongly recom-
mended that collectors be mounted in the portrait orientation with the longest side traveling directly up the roofline,
perpendicular to the roof peak. The best orientation is achieved when collectors are located on a south-facing roof,
with the collector facing as close to south as possible and tilted at an angle from horizontal equal to your latitude.
Where aesthetics play an important role in the visual aspect of the installation, collector area can be increased ac-
cordingly and collectors mounted in the same plane with the roof, raised just inches above the roof surface to allow
for shedding of rain and debris. Individual collectors can be coupled together, side-by-side, for multiple collector
arrays.

Although this is sometimes not feasible, for optimum performance, the collectors should be unshaded for the middle
six hours of the day in each month of the year and should be located as close to the storage tank as possible to
minimize heat loss in the piping runs. Figure 1, on page 6, shows many alternatives for collector mounting. For
high wind areas, when roof mounting, place the collectors approximately three (3) feet from any peak, hip, valley or
roof edge, or according to local code. This will make installation easier due to increased attic access and will aid in
minimizing wind load forces.

Figure 1

COLLECTOR ORIENTATION

Optimum tilt angle for solar collectors is latitude on a flat roof or flush with the pitch of the roof.
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MOUNTING HARDWARE

The system package includes a specially designed mounting hardware, to speed collector installation. This hard-
ware consists of four flush mount brackets.

After locating the mounting points from Table 1, the mounting bracket holes should be drilled.

A heavy coating of sealant should be applied to the bottom of the flashing plate, which should fit flat against the
roof. It is necessary for the plate to slide under the above shingles to ensure proper drainage of water.

The bottom of the roof bracket and the area around the threaded rod should also be thoroughly coated with tar
sealant.

The threaded rod is fastened through a 2’ x 6” wood or 2” x 2” x %4” steel angle bracket under the roof as
shown.

The rear struts should be cut and drilled to conform to Table 1. All bolts should be tightened securely. A stainless
steel washer should be placed where the threaded rod passes through the aluminum bracket.

It is very important that the penetrations through the roof be well sealed. It should be carefully checked that all bolts
are coated with tar and that no leaks are possible.

For residential installations

with tilted roofs, mount flush Flaure 4

to the roof (spanner mount- q

ing technique with angle Tilt Mounting on a flat roof
MSC-Series Center Line to Center Line (in.)
Model Size (ft) Outside Box Dim. (in.) MSC-MH MSC-FRM MSC-FM
MSC-32 4x8 47.8750 x 98.1250 102.5 99.375 49.125

Table 1: Distance between centerlines of top and bottom mounts for all AE and MSC Series Mounts

MOUNTING THE COLLECTORS ON THE ROOF

For flush roof mount installation, AE-FM or MSC-FM brackets are attached to the bottom of the collector and se-
cured directly to the roof.

The 4 x AE-FM or MSC-FM mounting brackets should be attached to the collector frame using the 1/4" lock-bolt on

the bracket underside. Two brackets should be used at each end, at 6 to 12 inches from the corner of the collector.
The 1/4" lock-bolt should be tightened snugly against the collector frame bottom.
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The mounting hardware is now attached directly to the roof with 3/8" SS mounting bolts (not supplied) extending all
the way through the roof trusses or 3/8" lag bolts (not typically supplied) drilled directly into the roof trusses as
shown. Thoroughly check the tightness of all bolts and screws.

STANDARD (TILT) MOUNT
The MSC-MH hardware kit allows the greatest flexibility in collector elevation angle when mounting the collectors on

flat roofs. A site specific engineering evaluation and approval must be obtained when titling a panel above
the flush position.

COLLECTAR LENGTH

ROOF ELEVATION ANGLE

1. The 4 x AE or MSC Clips should be attached to the collector frame uses the 1/4" lock-bolt on the bracket under-
side. Two brackets should be used at each end, at 6 to 12 inches from the corner of the collector. The 1/4" lock-
bolt should be tightened snugly against the collector frame bottom.

2. The two front Clips are attached to the two front Tilt Mount Triangle Roof Mounting Brackets, with two 3/8" x 1-
3/4" SS bolts.

3. The two front Tilt Mount Triangle Roof Brackets are now attached to the roof with two 3/8" SS mounting bolts
(not supplied) extending through the roof trusses, or two 3/8" lag bolts (not supplied) drilled directly into the roof
trusses.

4. The two rear Clips are attached to the rear Tilt Mount Triangle Roof Mounting Brackets via the Tilt Mounting
Struts, using a 3/8" x 1-3/4" SS bolt at the bottom and a 3/8" x 4" SS bolt at the top of each strut.

Note: The Tilt mounting Struts should be cut to length to provide the required collector elevation angle as described
in the following section.

COLLECTOR ELEVATION ANGLE

Ideally, the collector should be mounted flush with a pitched roof or tilted to latitude if installed on a flat roof. Esti-
mate your latitude based on your location in the United States.

If your roof elevation is within +/- 10° of the ideal elevation, then it is recommended that the collector be flush
mounted with the roof. If not, then you will have to determine the length of the Tilt Mounting Struts required provid-
ing the ideal elevation for your roof and location as follows:

Calculating the Length of Strut Required: (NOTE: to use this method, a sit specific engineering evaluation and ap-
proval must first be completed before tilting a collector above horizontal.

a. Determine the correct latitude column for your location.

b. Now locate the correct row for your roof elevation angle.
c. Atthe intersection of the column and row will be two strut lengths, in inches.

19 - Rev 4/2016



d. Select the appropriate length based on the orientation of the collector on your roof. Use the long column if the
collector is mounted portrait style. Use the short column if the collector is mounted landscape style.

e. Cut the struts to length and drill a 7/16" hole at 3/4" from each end of the strut

f.  Assemble the strut bottom to the triangle bracket with the 3/8" x 1-3/4" SS bolt supplied, and the strut top to the
base of the collector using the two Clips and the 3/8" x 4” SS bolt supplied. Secure the tilt mount triangle brackets
directly to the roof using two 3/8" SS mounting bolts (not supplied) extending through the roof trusses, or two 3/8"
SS lag bolts (not supplied) drilled directly into the roof trusses.

g. Thoroughly check the tightness of all bolts and screws.

h. If length is in BOLD then heavier struts are required, see section 8 or contact AET.

Latitude 25°N 30°N 35°N 40°N 45°N 50°N
Ideal Collector 35 40 45 50 55 60

Tilt Angle

Collector Orienta- |Long Sho |Long Sho |Long Sho |Long Sho |Long Sho JLong  Short
tion rt rt rt rt rt

Roof Roof

Pitch Angle

Flat 0 59 25 |70 30 |84 36 |100 43 120 51 |145 62
17112 5 48 21 |59 25 |70 30 |84 36 |100 43 |120 51
2112 9 41 18 150 22 |61 26 |73 31 |87 37 104 44
312 14 32 14 M4 18 |50 22 |61 26 |73 31 |87 37
4/12 18 26 11 134 15 |43 18 |52 22 |63 27 |76 32
512 23 18 8 26 11 |34 15 143 18 |52 22 |63 27
6/12 27 12 5 19 8 27 12 |36 15 145 19 |55 23
712 30 7 3 15 6 23 10 |31 13 |39 17 |48 21
8/12 34 1 1 9 4 16 7 24 10 |32 14 |41 18
912 37 N/A  N/A |4 2 12 5 19 8 27 12 |36 15
10/12 40 N/A N/A O 0 7 3 15 6 23 10 |31 13
11/12 43 N/A  N/A [N/A N/A 13 1 10 4 18 8 26 11
12/12 45 N/A  N/A [N/A N/A 10 0 7 3 15 6 23 10

Table: Determining the strut length required
MOUNTING TECHNIQUES
There are three acceptable ways to secure the collector mounting brackets to the roof.

1. Spanner Mounting
2. Lag Bolt Mounting
3. J-Bolt Mounting

SPANNER MOUNTING

In spanner mounting after the brackets are positions on the chalk line, a 3/8” hole is drilled between the rafters.
Aluminum flashing is positioned over the hole where the top of the flashing is extended up under the shingle above
the3/8” hole and extends down over it. Caulk is applied between the flashing and the roof. The bracket is then po-
sitioned over the 3/8” hole using sealant between the bracket and the flashing. A piece of 3/8” (nominal) all-thread
is then inserted through the hole. A washer and nut secures the all-thread to the bracket (be sure the seal under-
neath the washer and on top of the nut). The all-thread rod should extend about 4” below the roof rafters. Drill a
3/8”" hole in a 2" x 4” (or 2"x6”) and insert the all-thread rod through it. The 2 x 4 should span 2 rafters. With a
washer and double nut secure the all-thread to the 2" x 4”. Tighten down until the bracket is tightly secured to the
roof. Be careful not to over-tighten and bell out the roof underneath the bracket.
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Figure: Spanner Mounting

J-BOLT MOUNTING

In lag bolt mounting you must locate the center of the rafters along the top and bottom chalk lines. One method is
to have one man on the roof and another in the attic. Using a hammer the man on the roof can tap the roof and
determine where it is denser sounding. The roof man can drill a pilot hole while the attic man helps with distance
corrections.

Then the attic man can call of the distance to the next rafter while the roof man drills corresponding pilot holes.
Flashing the brackets is done as previously described. Secure the brackets to the roof using a 3/8” x 3” stainless
lag screw, a flat washer, and a lock washer.

Figure: Lag Bolt Mounting

J-bolt mounting is done very similar to lag screw mounting except instead of drilling into the center of a rafter, a hole
must be drilled directly beside a rafter. The size of the hole must be slightly larger than the bolt diameter. This is
more easily accomplished if the attic man would drill a pilot hole through the roof along side the chosen rafter.

Fit the bolt through the mounting brackets and insert the bolt (J side first) through the hole in the roof. Work the J
underneath the rafter. Pull the J-bolt snug against the rafter before tightening the nut. Use double nuts or lock-
washers to securely fasten the mounting bracket to the J-bolt.
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Figure: J-Bolt Mounting

PITCH PAN

The pitch pan is necessary any time standing water is encountered. The purpose is to provide an adequate seal
around any penetration in the roof. Pitch pans are commonly used on flat roofs.

The pitch pan is placed in the proper position and flat on the roof.
Its flange is sealed with roofing felt and hot tar.
The holes are sealed on the inside with roofing tar to a sufficient level to ensure a permanent seal.

e

SPACER BLOCK
AS REQUIRED

PITCH PAN
THREADED ROD
(STAINLESS STEEL> TRIANGULAR
! MOUNTING BRACKET
PITCH e
PAN PITCH

SPACER
AS REQUIRED

I el 1
u—‘ o RAFTER

MEMBER

PITCH PAN DETAIL
SPANNER MOUNTING SHOWN

Figure: Pitch pan
TILE MOUNTING

Tile roofs are a little more difficult to mount solar collectors on but following this procedure will render a leak free
installation.

The solar panels are mounted on two rails located at the top and bottom of the solar collectors. The collectors unis-
truts are secured to the rails using the AE rack mount hardware (AE-RM). The 1 5/8” Aluminum rails are anchored
to the roof by using six or ten-inch stainless steel 3/8” hanger bolts. These bolts are lag screw on the bottom and
3/8 NPT thread on the top. A ten-foot length of unistrut should be anchored at three points, the middle and both
ends.
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Figure: Tile Mounting

Procedure:

Cut 12” x 12” square pieces of lead flashing.

Locate the roof rafters beneath the tile where the hanger bolts will be attached. Drill a 3/8” hole through the tile.
Slide the 12” x 12” lead flashing under the tile located above the 3/8” hole, then drill through the lead flash-
ing into the hole.

Screw lag portion of the 3/8” hanger bolt into the rafter.

Cut strips of the lead flashing about 1 2" long and wide enough that when you fold it into a tube is slightly larger
in diameter as the hanger bolt.

Using an acid core solder, weld the seam of the tube together.

Slip this tube over the top of the hanger bolt protruding from the roof, then solder it to the 12” x 12” lead flash-
ing.

Thread down a stainless 3/8” nut to the bottom of the thread and seal the top of lead tube to the nut with a poly-
butylene caulk. Slip a 3/8” stainless washer on top o the nut.

Place the 1 5/8” aluminum unistrut rail on the hanger bolt and secure with another 3/8” stainless washer and
net.

The rail is now secured, weather tight to the tile roof. Next, mount the AET solar collector to the rail using the AE
rack mounts (AE-RM). See Figure below.

COLLECTOR PIPING

All collectors and piping must be sloped a minimum of %4” per foot for drainage. All piping must drain without any
fluid “traps.” Soldered connections should be made with 95/5 solder.

The piping of the system should be considered before a final decision is made on how the collectors are mounted.
Piping should be made of not less than %" |.D. copper tube of the type meeting local codes, insulated with Armaflex
or similar, and painted with exterior latex paint or wrapped with aluminum tape or cladding (aluminum or PVC)
where exposed to ultraviolet radiation. Piping is be supported using plumbers strap and should be installed in such
a manner as to not crush the insulation.

SINGLE PANEL MULTIPLE PANEL

[ ' [ | '

- - p—
MINIMUM SLOPE 1/4" PER FEIEI]r MINIMUM SLOPE 1/4° PER FOOT 1r
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COLLECTOR PIPING DETAIL

The outlets of the collector are %” copper nipples. They should be piped as shown below.

PIPING THROUGH THE ROOF
Piping through the roof should be weatherproofed as shown in Figure below.

One inch holes are drilled through the roof on the same plane as the supply and return header nipples. Do not
drill the hole above the supply header of the collector. This will prevent the collector from draining. Placing
the hole below the supply header is acceptable, but it is more aesthetic if it is located on the same plane.
A copper flashing is placed around the hole with its base cemented to the roof and its upper edges slid
under the adjoining shingle. Placing the flashing under the shingle is preferred.

The copper tube supply and return line is then pushed up through the hole in the flashing.

A “coolie cap” is then slid over the copper tube till it meets the flashing. After piping to the collectors is com-
pleted, the “coolie cap” is soldered to the copper tube.

Polybutylene adhesive is placed on the bottom of the flashing, providing a weatherproof seal.

The sensor wire is run through the return flashing which is equipped with a special wire chase (tube). Once the
wire is in place, fill the wire chase with clear silicone caulk to weatherproof.

Figure: Piping through the Roof

NOTE: The sensor wire should not be in direct contact with the return plumbing. Secure the
sensor wire to the outside of the return pipe insulation.
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STORAGE TANK PLACEMENT

To minimize expense and heat loss, the tank should be placed as near as possible to the collectors and central to
points of greatest water demand or adjacent to the existing tank when employed. It should be located in a warm
spot, away from areas which would subject the drainback reservoir to freezing temperatures. It should be located
with adequate ventilation, with a minimum of 6-8 inches of clearance and with ready access to controls and service-
able parts.

For area where earthquake potential is present, the Solar Storage Tank shall have 3 seismic straps: 1 located near
the top portion of the tank, 1 located near the center, and 1 located near the bottom portion of the tank.

Provision should be made to prevent water damage in case of leakage. A catch pan with a minimum of %” drain
line at least 2” in height may be installed and pitched for proper drainage. Electrical service of 115-120VAC on a
GFI protected circuit, should be available for the pump/control combo.

PLUMBING TO THE COLLECTORS

All pipe runs between the solar collectors must be solidly attached with proper clamping methods and properly insu-
lated with 1/2" minimum Armstrong Armaflex, or equal rubber type insulation, pipe insulation (pipe insulation should
be rated for 230°F). Insulate all hot water piping, as well as all of the exposed cold water piping at the entrance to
the solar tank. Pipe insulation, exposed to the sun, should be painted with a latex based insulation paint or cladding
to resist UV degradation. PEX is allowed but must be at least 3’ away from the collector.

A pressure and temperature relief valve must be installed on the storage tank.
A pressure relief valve must be installed on the drainback reservoir.

No air vent or vacuum beaker is necessary on the solar collector plumbing runs. The air gap at the top of the water
in the drainback tank serves to break the siphoning action. This action is responsible for proper draining of the solar
collectors when the solar circulation pump is shut off.

All plumbing runs between the tank and the solar collectors should be sloped at a pitch of 1/4" inch per foot back
down towards the direction of the tank. Care must be exercised in planning the installation so that no low points
are created where water may become trapped. For example, a flat roof with a parapet wall should be penetrated
rather than running pipes parallel to the roof surface then go up over the parapet wall before going down again. This
would create a rather long horizontal low point in the pipe run where water gets trapped, and it would be unable to
properly drain back into the drainback tank when the pumps shut off.

All plumbing connections to the solar panels should be made with copper pipe only. CVPC or PVC may not be at-
tached to the solar collectors, as very high temperatures may be reached on hot summer days. PEX may be used
within 3 feet of the collectors.

Multiple collectors must always be connected in parallel as shown in the plumbing schematic.

Installation of an anti-scald valve is required. This is an automatic cold water mixer on the hot water side of the tank,
which supplies hot water to the house. Refer to the system schematics at the end of this document for the installa-
tion location of this valve. Only ASSE 1016 and 1017 certified valves are to be used with this system.

SENSOR INSTALLATION

The storage tank sensor should be mounted at the bottom of the storage tank. The hot collector sensor should be
mounted on the solar collector header pipe as described below.

1. The hot collector temperature sensor should be mounted directly on the output or return collector header using
a stainless steel band clamp as shown in the figure below.
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Figure: Installing the Collector Sensor

1. Run the sensor wire outside the pipe insulation to the collector.
2. Connect the collector sensor to the sensor wire using the Scotch lock connectors supplied.
3. Seal the connection using a silicon-based sealant.

4. Al wire thatis exposed to the sun should be protected from UV degradation using RBEF UV Finishing paint or
cladding. Also, properly secure the sensor wire runs.
Cover the sensor with pipe insulation to protect it from the elements.

SENSOR MOUNTING AT STORAGE TANK

On the storage tank, the heat sensor mounting located is behind the round cover just above the tank drain.

Remove the sensor mount cover to the tank.

Remove the cover insulation, if present, until the shell of the tank is visible.

Locate and remove the 5/16” nut from the stud and place the sensor on the stud. Secure it with the nut.
Cut a small slit in the sensor mount cover and feed the sensor wire (from the controller) through it.

RN~

matter which wire is attached to the other.
Replace the insulation and sensor wire cover.

ELECTRICAL INSTALLATION

All connections should be made in accordance with local electrical codes. A qualified electrician or contractor is
required to install a 115-120VAC duplex receptacle adjacent to the solar storage tank. This receptacle is used to
supply power to the pump/control combo. When installed as a preheat system to an existing gas/electric water
heater, it is not necessary to connect the backup element on the solar storage tank.

Connect the sensor wire to the sensor pigtails and secure with wire nuts or crimp connectors. Note: it does not

WARNING: The solar storage tank does not require electrical connection when this system
is installed as a preheat to an existing water heater.

DRAINBACK DIFFERENTIAL TEMPERATURE CONTROLLER

See instructions provided with controller in box for proper installation.
Specifications for controller:

SPECIFICATIONS

Inputs

Line voltage; Power cord 115Vac (L, N, G), 15Amps
Collector sensor, COL 10k Thermistor, 5Vdc circuit
Storage sensor, STO 10k Thermistor, 5Vdc circuit
Auxiliary sensor 1, AUX1 10k Thermistor, 5Vdc circuit
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Auxiliary sensor 2, AUX2 10k Thermistor, 5Vdc circuit
Flow sensor; FLO, FS, GND, 5V 5Vdc circuits

Outputs

Variable speed pump, VAR SPEED Phase controlled line voltage, Triac: 4Amps max
Fixed speed pump, FIXED SPEED Line voltage, Relay contacts: 20A (or 2HP motor)@240VAC, NO
Communication: COM 5Vdc power, TX (RS-232) at 10Vdc, RJ45 jack

It is recommended that the controller high temperature limit be set at 140°F.
The following is for the Grundfos Series Pump/Control setup. For other control setups, refer to the manufacture.

The EagleSun Controller operates the collector pump to transfer heat between the collector and a storage tank
based on a setpoint temperature difference (delta T). Refer to the Appendix A for specific operations and limita-
tions.

FILLING THE DRAINBACK RESERVOIR

Attach hose to fill valve “A”.

Open fill valve “A” and the PR-30 relief valve (the pressure relief valve on the drainback reservoir).
Slowly fill the drainback reservoir to the top of the reservoir sight glass.

Allow both feed and return lines to stabilize. Add or drain as needed.

Mark sight glass with a sharpie (or cable tie) for upper level.

. Shut off fill valve “A” and close the PR-30.
Remove fill hose.

2Rl N

(Note: If replenishing water during periodic maintenance, make sure the controller is unplugged.)

START-UP PROCEDURE

Ensure the system is filled, as directed above.

Turn on pump and let run for 5 minutes.

Mark running level with a sharpie (or cable tie).

Manually turn pump off and ensure that the level returns to the initial starting level.

. Check for leaks at collectors and in attic.
Switch controller to the automatic mode.

arLOD=

Once the complete system is in place, plumbed, and charged with heat transfer fluid, set the controller for “AUTO”
run mode. If the sun is shining and the tank is cool, the pump should turn on and the water should circulate.
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SERVICE / MAINTENANCE PROCEDURES

FOR FACTORY TRAINED SERVICE PROFESSIONAL
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SHUT DOWN PROCEDURE

To shut down the Drainback system, simply unplug the differential controller. The pump will stop and the water will
drain out of the collectors and into the drainback reservoir.

CAUTION!
Never open the pressure relief while the system is in operation or hot water is present.
Allow to cool prior to opening.

DRAINING THE DRAINBACK RESERVOIR

Unplug the controller and wait until all water returns into the reservoir
Attach hose to fill valve “A”

Open the pressure relief valve (see the caution statement above)
Open fill valve “A” (pressure relief MUST be open first)

Allow the system to drain completely

2Rl NS

. Close fill valve “A” and the pressure relief valve
Remove the drain hose

TROUBLESHOOTING GUIDE

The homeowner will know that the solar system is operating if the pump is running and the water level in the sight
glass is low. This indicates that the pump has pumped the water from the reservoir through the collectors.

Problems with systems usually fall under two categories: system leaks or lack of sufficient solar heated water.
LEAKS

If leaks exist, the system should be shut down for repair. Make sure the electrical circuit to the controller is un-
plugged. Close off the cold water inlet to isolate the solar system, until a suitable repair can be made.

There is a possibility that what may appear to be leaks may be condensation on the pipes. Also, water escaping
from the T&P relief valve, on the water heater, may be an indication of proper function as they are designed to vent
off excess temperature and pressure. Discharge from the T&P relief valve can happen, but it should be checked if it
happens frequently.

INSUFFICIENT HOT WATER

If insufficient hot water is available, a system malfunction may not be indicated. A low amount of solar radiation or
heavy water demand can be the cause. If no excessive demands are put on the system and ample solar radiation
is available, the system should operate properly. The pump should run each sunny day until a full supply of hot
water is stored. If the pump does not run, there is a problem on the electrical end of the system. Either, the pump,
controller, or sensors may be malfunctioning. The controller can be bypassed by running a power cable directly to
the pump and checking its function separate from the control system. Make sure that the problem is not a blown
fuse or a tripped breaker; or that the GFI needs to be reset. If the pump runs normally when powered externally, the
control circuit is the problem area.

Differential controllers use thermistor sensors to determine modes of operation. Check sensor wiring. Check resis-
tance of the sensor wire while attached to the sensors and compare against the temperature resistance chart in the
appendix. If no faulty wiring can be discovered, replace sensors.

If the pump is running all the time, even when the collectors are cool, then the storage sensor or collector sensor
may be open. It is also possible that the sensor wire itself is at fault. To check this, service personnel should test
the continuity with an ohm meter. Be sure to disconnect the sensor when performing this test. Test the wire with
both ends open, then retest after twisting the 2 sensor wires together at one end. The system can be set on a timer
or switched on manually until the controller is properly functioning.
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SYSTEM TROUBLESHOOTING AND OPERATIONAL CHECK

The system can be checked to determine that it is operating by noting the temperature difference between the col-
lector feed and collector return lines. The return line should be hotter than the feed line. In addition, the owner
should periodically check the drainback reservoir sight glass to make sure that there is sufficient water in the drain-
back reservoir.

The table below lists some of the possible problems, their cause, and their remedy. System owners are advised to
contact the installer whenever a remedy is required.

FROELEM POSSIBELE CAUSE REMEDY
Insufficient Hot Water Insufficient 5Solar Ensrgy Chedk system size, location & orientation
Badk up somce inoparativa Chack / Foaplacs
Excaszive hot water consumption F.aducs consumption
Solar pemp not wodking Diarnoes control, pump, and soneors — tost
with ohm metsr and rapairtaplacs ax
neCssiay
Pump does not start Collector of tank sen=of wire open cirouit Tum to “Awto™
Controllar switch in “O6F pozition F.atum powat to controllar of raplaca firsa
Controller unplugged or blown fisza F.zplacs sansor
Wire of saneod short cipowitad —must wait 5 Unplug to bypass resat fogture

minutas to fasat

Pump mms continwonsly Collactor zanzor of wire short cisowitad Tum to “Anto™
Tank z=nz0f of Wit opan cisouit. F=placs sanzor
Controllar in “On" pozition Tazt with ohm meter and compar= to ohm
5 temperaturs chert —repeir'replace as
L
Pump oparatss but po fluid | Flow tubas doemad Flush collactor tubing
Flows through the Loes of fluid in drainbadk system Cool system, locate airlesk, r=fill proparly
collactors
Mo water Izolation Valve closad Opan valve
System lesks Pipa burst dus to fesring of dafactive joint F.=pair of replacs
Di=factiva asls of piping Chadk pip= insulation
F.=pair o replace
System does not drsin Collactor installad at incomect angla Chanpa zp draining can oo
Piping insufficiantly slopad for draining Chack and sn=wa that piping slopas
1/4" par foot
OTHER PROBLEMS

A noisy pump is an indication of worn bearings, obstruction or loss of prime. As a rule of thumb, an 8-12° tempera-
ture gain should be expected across a collector, in bright sun, at the proper flow rate.

MAINTENANCE
To perform maintenance and/or repair on the system, the solar system must first be isolated. A manifold is utilized
to connect the solar system to the standard gas fired hot water tank. Isolation valves on this system allow the solar

system to be isolated for maintenance and repair. Follow the instructions for setting the 3 valves, as shown in the
following schematics:
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Pre-Feed Configuration Isolation of Solar System
DRAINBACK MAINTENANCE

Maintenance of a drainback system is minimal. The storage tank should be partially drained every 6 months to al-
low minerals to be removed preventing scale build up (this is recommended for all water heaters).

The collector glass should be kept clean for best system performance. Rain water will usually suffice, but a garden
hose can be used during dry, dusty weather.

Unlike a steel glass lined tank, the ThermoMiser stainless steel tank has no anode rod to change or replace over
time.
ROUTINE MAINTENANCE

In areas of infrequent rain the collector glazing should be visually inspected on a periodic basis (once a quarter) and
cleaned with a hose if necessary. This can be done from the ground.

The water level used as the heat transfer fluid in the drainback reservoir should be checked bi-annually. With the
system off, make sure that the water level in the sight glass at the drainback reservoir returns to the stop line on the
sight glass. If not, follow the instructions in “Filling the Drainback Reservoir”.

The storage tank should be flushed on an annual or bi-annual basis following the manufacturer's recommendations.

Exterior pipe insulation should be treated as required with an exterior UV inhibitor paint or cladding. Contact your
authorized AET installer or Dealer if you feel insulation needs re-coating or replacement.

NON-ROUTINE MAINTENANCE / TROUBLESHOOTING

In case of a leak in the collector system, first attempt to identify the source of the leak, then unplug the controller.
Since the indirect Drainback system is already isolated from the solar storage tank via the heat exchanger, no
valves need to be operated. If the leak is in the collector, contact AET.

For leaks in the potable water system or the solar storage tank, close off the cold water inlet to isolate the solar sys-
tem, until a suitable repair can be made.

VACATION PROCEDURES

If no hot water is to be used for some time, unplug the controller to allow the system to drain. To re-energize the
system, simply plug the controller back into the power receptacle.
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SYSTEM PARTS LISTING

COMPONENT MANUFACTURER MODEL

Solar Collector(s) Alternate Energy Technologies, LLC MSC Series

Pump GRUNDFOS UP 15-100F (pump)
Controller AET EagleSun DTC-ES-1 (control)

Water Storage Tank Heat Transfer Products TM-SS60-HE, TM-SS80-HE
Drainback Reservoir AET DBS-10

Drain Valve Watts BD Series or equivalent
Tempering Valve Honeywell or Watts AM-1-Series or equivalent

ESTIMATED COMPONENT LIFE

When installed and maintained as directed in this manual, one can expect many years of trouble-free service from
this system. All components in this system are subject to the conditions of the installation. In locations where hard
water is present, mineral deposits can prematurely foul-out the design life of these components.

The solar collectors used in this system have a design life of 30+ years. Water storage tanks are designed for 12-20
years of use. The lesser components, such as pumps and valves are designed for 5+ years, however, are more
likely to foul, as described above, if not maintained properly.

REPLACING THE TANK ELEMENT

The electric element installed in this water heater is specifically designed with a brass base and stainless steel —
standard glass lined elements will not work in this tank and must not be used — only use an AET approved element.
Call AET for a replacement element at 800-874-2190 (Ref: P/N WH-4500EIS)

WARRANTIES AND DISCLAIMERS

Please note that we specifically exclude any warranty for, or liability from, acts of nature, including freeze damage
and shading of the collectors by future growth.

Warranty periods for all the major components are given below:

Item Part# Period
Collector(s) MSC Series 12years
Pump UP 15-100F 1 year
Controller AET EagleSun 5 years
Storage Tank TM-SS80-HE 10years
Drainback Tank DBS-10 5 years
Valves various 1 year

All parts are available from your authorized agent or from AET direct.
FLUID QUALITY
This system uses water as a heat transfer fluid media in the solar loop.

“No other fluid shall be used that would change the original classification of this system. Unauthorized al-
terations to this system could result in a hazardous health condition.”
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HAZARDS

Solar collectors become very hot when in direct sun with no fluid being circulated through them. Extreme caution
should be taken when standing near, or handling solar collectors in this state.

The circulating pumps become very hot when running. Always allow at least 30 minutes for the pump to cool down
before touching the pump.

Relief valves may discharge fluids at high temperature and/or pressure.

FLUID SAFETY LABELING

Included with your Drainback system is a set of labels which describe the component function. These labels are
necessary to alert the owner of potential hazards. These labels are affixed by string/wire tie (on valves) and/or stick-

ers (on pipe insulation). All labeling must be in place at final inspection. Label examples are as shown on the follow-
ing pages.
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FLUID SAFETY LABELING:

Valve “A” — this label is affixed to
the system fill/drain valve at the
lowest point in the solar plumbing
loop.

The heat transfer fluid is intro-
duced here. When properly
charged, the fluid level should be
approximately %4” from the top of
the sight glass, on the drainback
reservoir.

o
Valve "A"
Fill/Drain Valve

table Water
NOT FOR CONSUMPT ION

Single W all Internal Heat
nger

availsble st www zets lar.com

o Valve “B” - this label is affixed to
the temperature and pressure

System Drain - this label is af-
fixed to the tank drain valve at the
base of the water storage tank.

This valve is to be used only as
directed in the water storage tank
owner’s manual or as directed in
this manual. Power should be dis-
connected, at the circuit breaker,
prior to service.

o
System Drain

AWWA Fluid Class |
Potable Water

Single Wl Internsl Hest
Exchanger

WARNING:
Flid mey discharge st high
tenperature and/or pres sure.
No other fluid shall be used
that woukd change the criginal
classification cfths system.
Unauthorized alter sticns to this
system could resut in &
hazardous heshh condition

Fiuid handiing instructions ar
awsildble at www aetsolar.com

o Controller — this label is affixed to

the controller.

Valve "B"

Temperature &
Pressure Relief

Set Temperature: 210°F
Set Fressure: 150 psi

W ARNING:

relief valve on the water storage
tank.

The valve is preset to open and
discharge if either a high pressure
or high temperature situation occur

Controller

Do Not Madify Setiings

This controller has been pre-
programmed st the factory.
Any alterstion to these s ettings

The controller will display the tem-
perature of the HTF to/from the
collector. During system opera-
tion, the collector return line temp
should read approximately 8°F or

Fluid may cischarge t high

Valve “C” — this label is affixed to
the pressure relief valve on the
drainback reservoir.

This valve is normally closed and
may open and discharge if high
pressure occurs in the collector
plumbing loop.

service.

Valve “E” - this label is affixed to
the anti-scald valve.

This valve is used to limit the
temperature of the water to the
fixtures in the dwelling to prevent
scalding.

=mesureandorpressue |0 the water storage tank.

Valve "C"
Pressure Relief

SetPressure: 20 psi

WARNING
Fluid may discharge st high
temperatire andor ressure

@ Valve “D” — this label is affixed to
the cold water supply, "shut-off"
valve.

Valve "D"
This valve is normally open and
Co‘qﬂfﬂ??w should only be closed when
Ner mally Open maintenance is performed on the

system. Power should be discon-
nected, at the breaker, prior to

Valve "E"

Tempering
Valve

This valve is used to
autcmatically limit the
temperature ofthe hot water
s upplied to the fixtures o
prevent over-Emperature
conditions

could resul in system failure

the warranty coversge.

air temperature.

Sight Glass — this label is affixed
to the base of the sight glass on
the drainback tank.

The sight glass is used in con-
junction with the temperature
gauge as a means by which an
observer can easily identify that
the system is operating properly.

and damege: snd could sif=ct | MOTe @bove the outside ambient

Sight Glass

Whenthe pumg & not running,

this gauge will display the level

of fluid s fored in the drainback
reservoir,

When the pump is running, this
gauge will dis play = reduced
volume of fluid in the rsservor,
indicsting fluid circulaion and
system operation.

o Freeze Protection — this label is

Freeze Protection
tank.

This system uses drainback

affixed to the collector return line
at the base of the drainback

echology forreez= rtzo- | Manual intervention is required

tion.

At ambient air temperatires
below -80°F power tothe
contraller should be dis con-

as a secondary precaution to
protect components from freeze

by damage, when air temperatures

WARNING/HOT - labels are
affixed to the collector return line
at the drainback tank, the hot
water supply line from the water
storage tank and on all system
components that could present a
safety hazard due to high tem-
peratures.

fall below -60°F (-51.1°C).

HOT
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Valve "F" — labels are affixed to o
the isolation valves.
Valve "F"
These valves are used to isolate
components for system mainte-
nance, repair, or service.

Isolation Valve

Normally Open

The valves are used to solate
the system for mainterance
or repai

By-Pass Manifold — this label is
attached to the by-pass mani-
fold1

These valves are used to isolate
the system for maintenance and
repair.

O

By-Pass Manifold

Normmal Operating Position
LY
= BT

o |

By-Pass Position

NOTE: The fluid safety labeling is intended as a means of identification for the homeowner and/or service per-

sonnel. Removal of these labels could result in personal injury.
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DBS G2-60-40 WITH
EAGLESUN CONTROLLER

. COLLECTOR SENSOR
MS-20 MS-20
COLLECTOR COLLECTOR
L ‘a . M “ r
I.—'——n
COLD WATER INLET - ] 4
- -
N
l e F===== ':,\,;
o
J_I'I'I
1
1l
1
11
:“ LEGEND
‘ - Ui
VARIABLE SFESD FUNE
o
? WITH FLANGES AND FEECE
\ - | SOLATION VALWES T o
TANK STRAP ‘C;%_;R DRAINBACK] . ﬁﬂ GATE WVALVE
WATE 5 —
HEATER - g . I HOT WATER
I 1 COLD WATER
el soweroRam naLE
s )
e S| e
|_| R | s o SENTEF| TEMEFRESS RELIEFVALVE
F“ " PIRE ELBOW SRpPR | PREES RELIES VALVE
T :
T T T 10 TEMPERATURE ANDERESSURS RELISF VALVES NESD TO S8 FLUMBED TO S
FROM DRAIN PAN. WITH NO THREAD ON END OF FIFE TO AVOID FROM BEING
1 CAPPED.
187 — T DRANBACK HAS THREE MOUNTING OPTIONE, FLOOR TANK ETAND, WALL TANK
J NI ] MICUNT, AND ATOP OF SOLAR STORAGE TANK. DRAINBACK, FLOOR AND 'WALL
MICUNT TANK STAND FROVIDED Y ALTERNATE ENERGY TECHNCLOGIES LLT

VIATER HEATER STAND HDSTAND I ONE BTRAF FOR DRAINBAGH TANK S0R WALL MOUNT AND FLOOR. STAND AND
TWO STRAPS FOR DRAINEACK ATCR OF SOUAR STORAGE TANL
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DBS G2-80-64 WITH
EAGLESUN CONTROLLER

COLLECTOR SENSOR

MSC-32 MSC-32 K
COLLECTOR COLLECTOR

COLD WATER INLET

HOT WATER OUTLET
LEGEND
1 - UNIOH
OIFF
VARIABLE SPEED PUMP
CONTROLLER §] v v | ercen
‘_\ EXSTING ISOLATION VALVES r
TANK STRAP GAS ‘ K IEEI GATE VALVE
WATER [
— HOT WATER
HEATER K ol & f BALL VALVE
COLD WATER
i @I BOILER DRAIN (VALVE)
80 GALLON 8 | PrETEE
{S.IICAN:‘ K‘GE Q’ MGG LE TAPFAT| TEMPY PRESS RELIEF VALVE
o v @ PIPE ELBOW Wpen | PRESSRELIEF VALVE
TANK N
sensor| | g NOTE:
| e—= 1: TEMPERATURE AND PRESSURE RELIEF VALVES NEED TO BE PLUMBED T0 &°
- (Lo FROM DRAIN PAN. WITH NO THREAD ON END OF PIPE TO AVDID FROM BEING
I n CAPPED.
18 2 DRAINBACK HAS THREE MOUNTING OPTIONS, FLODR TANK STAND, WALL TANK
po=o MOUNT, AND ATOP OF SOLAR STORAGE TANK. DRAINBACK FLOOR AND WALL
- MOUNT TANK STAND PROVIDED BY ALTERNATE ENERGY TECHNOLOGIES LLC.

]

ONE STRAP FOR DRAINBACK TANK FOR WALL MOUNT AND FLOOR STAND AND
TWO STRAPS FOR DRAINBACK ATOP OF SOLAR TANK.
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This product certified by:

Solar Rating & Certification

Alternate Energy Technologies
1345 Energy Cove Court

Green Cove Springs, FL 32043

Corporation™
USA
www.Solar-Rating.org
Solar Energy Factor
SRCC Cert. No. Model No.
(SEFp)
1.3 2010017C DBS-G2-80-64

The installed system is marked above
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Alternate Energy Technologies, LLC.
1345 Energy Cove Ct - Green Cove Springs, FL 32043
PH 800-874-2190 - FAX 904-529-9837

www.aetsolar.com - info@aetsolar.com

Document: MAN-DBS-SRCC2009029 v3

39 - Rev 4/2016


http://www.aetsolar.com/
mailto:info@aetsolar.com

APPENDIX A:

EAGLESUN CONTROLLER MANUAL



glesun

EagleSun Systems

by Alternate Energy Technologies, LLC.

Delta-T Control / Energy Meter

Operation and Installation Manual
Model No. DTC-ES-1

Alternate Energy Technologies, LLC.
1345 Energy Cove Ct - Green Cove Springs, FL 32043 - PH: 800-874-2190
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IMPORTANT SAFETY INSTRUCTIONS

When using this electrical equipment, basic safety precautions should always be followed,
including the following:

e READ AND FOLLOW ALL INSTRUCTIONS
o Disconnect all AC power during installation.

o If connecting a communications cable, it is recommended that the control be
unplugged from the electrical power supply.

e Warning — To reduce the risk of injury, children should not be permitted to use this
product.

SAVE THESE INSTRUCTIONS
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Delta-T Control / Energy Meter

The EagleSun Delta-T Control / Energy Meter is designed for use on a solar thermal system. It will monitor collector and storage water
temperature sensors and operate their respective water pump(s) in order to maintain desired differential temperature between them; integral
variable speed drive on the collector pump and turn on/off on the storage pump; read from the flow sensor and auxiliary (2) temperature
sensors to calculate the BTU; transmit data to the PC via RS-232 for the purpose of data logging and long term diagnostics; power and
transmit data to the remote display panel.

SPECIFICATIONS
Inputs
Line voltage; Power cord 115Vac (L, N, G), 15Amps
Collector sensor, COL 10k Thermistor, 5VVdc circuit
Storage sensor, STO 10k Thermistor, 5Vdc circuit
Auxiliary sensor 1, AUX1 10k Thermistor, 5VVdc circuit
Auxiliary sensor 2, AUX2 10k Thermistor, 5Vdc circuit
Flow sensor; FLO, FS, GND, 5V 5Vdc circuits
Outputs
Variable speed pump, VAR SPEED Phase controlled line voltage, Triac: 4Amps max
Fixed speed pump, FIXED SPEED Line voltage, Relay contacts: 20A (or 2HP motor)@240VAC, NO
Communication: COM 5Vdc power, TX (RS-232) at 10Vdc, RJ45 jack

User Interface

The control has three buttons used to navigate the values of the adjustable settings. The different temperature readings will be
displayed when pressing the MENU button (m) multiple times. The Setup menu is entered when the MENU button (m) is pressed and
held for 6 seconds. The UP button (A) is used to increase the values of settings in the setup menu and the DOWN button (V) is used
to decrease the values of the settings in the setup menu.

The control has 3 LED lights to indicate pump engagement, high limit temperature exceeded, and a fault. They are labeled as: PUMP,
UPPER LIMIT and FAULT.

The display is an LCD type with 2x16 characters, backlit for easy viewing in low-light conditions.
Setup Menu

The Setup menu is entered when the MENU button is pressed and held for 6 seconds. The following are the adjustable settings which
are modified in the Setup menu:

On Differential - the on differential temperature sets the desired temperature differential between the collector supply sensor and
storage tank sensor during running state. The setting is adjustable from 8°F to 24°. (Default is 8° F)

Off Differential - the off differential temperature sets the desired temperature differential during off state in order to turn on. The
setting is adjustable from 2°F to 8°F. (Default is 2° F) If the On Differential is set to 8° F, the maximum Off Differential is 7° F.

Storage Hi Limit — the storage high limit setting is used to control the maximum temperature desired in the storage tank. The
setting is adjustable from 110°F to 200°F. (Default is 150° F)

Collect Lo Limit — the collector low limit setting is used to control the minimum temperature required at the collector in order for
the pump(s) to energize. The setting is adjustable from OFF, 50°F to 70°F. (Default is 50° F)

Minimum Speed — the minimum variable speed setting controls the minimum operational speed of the collector pump. This
setting is % value of full speed and is adjustable from 20% to 50%. (Default is 30%)

Minimum Off Time — the minimum pump off time setting controls the minimum amount of time required before the pump can

be re-energized. This prevents short cycling of the pump during cloudy conditions. The setting is adjustable from 3 to 10 minutes.
(Default is 5 min)
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Flow Sensor — the flow sensor setting (VFS 1-20, VFS 2-40, VFS 5-100, VFS 10-200 and VFS 20-400) enables the AUX1
sensor terminal to accept temperature input from the flow sensor and enables BTU calculation. Alternatively, the Flow Sensor
setting will allow for manual adjustments between 0.0 and 106.0 gpm (in 0.1 increments). The installer must measure the actual
flow rate by using an ultrasonic flow meter, or similar equipment, before manually setting the control. (Default is 0.00 GPM — no
BTU calculation)

Drainback — the drainback setting alerts the controller to de-energize the pump(s) if the collector loop temperature exceeds
200°F. The setting is YES or NO. (Default is NO)

OPERATION

When initially energized, the control will flash an introductory screen showing the software version (shown below) and then the
default screen appears displaying collector and storage temperatures.

D|I |F|F TIE|M]|P C{|O[N|TI|R]|L
AlE|T V] 0|1

The control can operate in one of three modes: OFF, AUTO and ON. By pressing MENU button (m) the CONTROL MODE screen
will be reached. With Up and Down buttons the setting can be changed to OFF, AUTO or ON.

In OFF mode all outputs are turned off. This mode is useful for servicing. Limit conditions are not considered.

In AUTO mode the control operates automatically to reach and maintain desired temperature. All settings are considered. This
specification further describes the operation of the control in AUTO mode.

In ON mode the control turns on the pump(s) with collector pump at full speed. This mode is useful to purge air out of the system
on start up upon installation. Limit conditions are not considered.

The control will energize the pump(s) when the On Differential setting is exceeded. The green LED labeled PUMP turns on to indicate
when power to the pump(s) is present. The COL pump will run at full speed for a minimum of 30 seconds or until sufficient flow is
established. As the temperature differential decreases and gets within 6°F of the desired differential, the variable speed on the collector
pump is adjusted down by means of phase control. The minimum speed on the collector pump is dictated by the respective setting in
the Set Up menu. Minimum speed insures sufficient flow throughout the solar heating system and prevents the motor from
overheating. As the temperature differential increases the variable speed on the collector pump is adjusted up and crosses into full
speed. The minimum running time for the pump(s) is 2 minutes

When the temperature differential falls below the On Differential setting the pump(s) will shut off. The pump(s) will remain off for the
time period designated by the Pump Minimum off time setting.

Temperature sensor readings and the BTU are displayed by pressing MENU button one after another. After 15 seconds of inactivity
the screen with go back to display collector and storage temperature readings.

Holiday feature: when activated, this feature allows for continued pump operation above the storage high limit temperature, until the
temperatures fall off and the Holiday feature setting is reached. The recommended temperature setting is that of the backup electric
heat. The setting is accessed by pressing the MENU button (m) three (3) times and is adjustable from OFF to between 100 and 150°F.

BTU calculation: BTU’s are calculated using the following formula: BTU=FLOW (GPM) * 500 * (AUX2-AUX1). The flow rate
(GPM) is recorded automatically if a flow sensor is used (control input = VVFS selection), else, the manual input value (X.Y GPM) is
used in the calculation. A manual input value of 0.0 results in no BTU’s recorded. Delta-T temperatures are derived from the AUX2
and AUX1 sensors terminals.

Communication: the control transmits data to the PC via built-in RS-232 in ASCII, 8-N-1 code for the following: pump run time,
control mode, collector and storage sensor temperatures, auxiliary 1 and 2 sensor temperatures, holiday feature, flow rate, BTU’s

calculated, differential hi/low settings, storage high limit setting, collector low limit setting, collector and storage pump status and
fault conditions. Power to the control should be disconnected prior to attaching/detaching the communications cable.

TROUBLESHOOTING

The control will not turn on the pumps or will shut them off if already running when either Storage or Collector probe is short or open.
The “short or open” message is displayed instead of temperature readings.

Auxiliary 1 or Auxiliary 2 probes do not disable control output if they are short or open. “Short or open” is displayed instead of
temperature readings.

If Flow sensor reading is out of range indicating short or open then the control will display the fault.
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The red LED labeled FAULT will be flashing either Storage or Collector probe is short or open.

When storage high temperature limit is reached the control will disengage the pumps to prevent the tank from overheating. The yellow
LED labeled UPPER LIMIT will turn steady on and the HIGH STORAGE TEMPERATURE condition is displayed alternating with
the default screen. Control resumes operation when storage tank temperature drops below the limit temperature.

Freeze protection applies when collector temperature sensor drops below 42°F and is terminated when it rises back to 52°F. During
freeze protection, fluid circulation is required to maintain non-freezing temperatures in the collector and interconnect piping. Freeze
Protection is displayed alternating with the default screen. Freeze protection is overridden when control is configured for drainback.

If the setting for Drainback is ON, the collector pump is turned OFF should collector sensor reading exceed 200°F
INSTALLATION

All wiring connections must be made in accordance with all applicable electrical codes. Overload and over-current protection of
electrically operated components shall be consistent with the maximum current rating of the device and with the provisions of Article
240, Chapter 2 of the National Electrical Code. Power to the control should remain un-connected until the unit is securely mounted
and all wiring is completed.

Operation and Storage conditions

Power supply: 120VAC +10%/-15%, 60Hz
Operating temperature: -32°F (0°C) to 140°F (60°C)
Storage temperature: -40°F (-40°C) to 185°F (85°C)
Humidity: 10%RH to 90%RH non-condensing

The control is to be mounted against or adjacent to the water storage tank in a dry, sheltered environment. The box is mounted using
two #6 screws (provided) spaced vertically, 7-9/16” apart. The control hangs on the mounting screws using the keyhole slots on the
reverse side of the control.

The control is equipped with distinct wiring blocks for communications (COM), sensor and pump wiring. Low voltage connects
(COM and sensors) are located on the side of the control, whereas, the pump connections (line voltage) are internal to the control and
labeled for variable and fixed speed functions (see Figure 1). Variable speed pumps should utilize the variable speed wiring and fixed
speed pumps should use the fixed speed connections.

Figure 1

The COM terminal is used to provide communications to an individual PC/Laptop, remote display or connection to a web-enabled
data transfer device used for online data viewing. The COM port accepts a standard CAT5e ethernet patch cable. For PC/Laptop
interface, the connection requires a cable adapter (as shown in Figure 2) connected to the DB9 serial port on the host computer. DO
NOT connect the communications cable to the internet port on the host PC as no data will be viewable.

Figure 2
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For remote display connections, the remote Energy Meter (as shown in Figure 3) accepts an RJ45 connector from the control unit.
NOTE: the patch cable is not included with either the control or remote display as the length will vary with the distance between the
units.

Figure 3 Figure 4

The control is designed for BTU measurement/recording using a Grundfos, type VFS, Vortex Flowsensors (as shown in Figure 4). The
flow sensor is to be plumbed into the feed line to the collector(s), within ten (10) pipe diameters from the storage tank and a minimum
of four (4) pipe diameters from an upstream bend in the plumbing. For flow sensor wiring, flow and temperature signals share the
same ground, therefore, only one wire (yellow) is required to connect across the sensor terminal. Secure the yellow wire to the AUX1
terminal adjacent to STO as indicated by the dot in Figure 1. Flow sensor wire connections are as follows:

Grundfos Direct Sensors: VFS 1-20, VFS 2-40, VFS 5-100, VFS 10-200 and VFS 20-400

Flow sensor wire Color Control terminal
Power supply (+5V DC) Brown 5V Flow
GND (0 V) Green GND
Flow signal (0.5 t0 3.5 V) White FS
Temperature signal (0.5 to 3.5V) Yellow AUX1 (terminal indicated by dot — Fig 1)

WARNING: DO NOT connect the GND (green) wire to the Pipe system as indicated in the graphic
on the Grundfos Data Sheet. Connect only to the GND terminal on the control wiring block.

A second sensor, 10k thermistor type, is required for BTU calculation and should be mounted within six (6) pipe diameters of the
storage tank on the return line from the collector(s) and connected to the AUX2 terminals on the control.

BTU measurement should always be taken from the pipe work leaving and entering the storage tank (as shown in Figure 5). This will
provide a measurement of the heat delivered to the storage tank. DO NOT use the wire leads from the storage tank or collector
mounted sensors as they are used to determine when the solar system energizes and de-energizes.

ONE-PUMP SDHW SYSTEMS TWO-PUMP SDHW SYSTEMS
WATER WATER
STORAGE STORAGE
TEMP TANK TEMP TANK
SENSOR SENSOR
S — e
HEAT |
EXCHANGER
PUMP
“ - i e < == ‘ " T a
PUMP
FLOW/TEMP FLOW/TEMP
SENSOR SENSOR

Figure 5
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Pump terminal selection will differ with flow sensor usage. When using the flow sensor option (VFS Select), use the VARIABLE
terminal connection as it offers variable speed operation and the control will automatically adjust the flow rate value for BTU
calculation. If the flow rate is manually input (X.Y GPM), use the FIXED terminal connection as this offers a constant speed operation
for a constant flow rate value when calculating BTUs. In two pump systems, the loop with he flow sensor should use the VARIABLE
terminal connections and the opposing loop pump should use the FIXED terminal connections. Alternatively, pump wiring can be
“daisy-chained” to allow for a fully fixed or fully variable 2-pump system operation.

WARRANTIES

Limited Warranty

This warranty statement is applicable to the EagleSun, DTC-ES-1 solar control distributed by Alternate Energy Technologies,
LLC, herein referred to as AET. See the appropriate warranty statement for other EagleSun products or solar controls.

Solar Controls installed in USA or Canada:

AET warrants its solar control, installed within the USA or Canada, to be free from defects in material or workmanship, under
normal use and service for five years from date of the initial system installation, provided it is installed in accordance with the
EagleSun Systems - Operation and Installation Manual provided with the product. If written proof of the date of the initial
system installation is not provided to AET, the Sales Order Invoice date will be the sole determinant of the date of the initial
system installation.

If a product is defective, in workmanship or materials and is removed and returned freight prepaid within three (3) years after the
date of the initial system installation, AET will, at its option, either repair or replace the defective product and return it freight
prepaid. If the defective product is returned freight prepaid to AET more than three (3) years but within five (5) years of the date
of the initial system installation, AET, at its option, will either repair or replace the defective product and will charge sixty
percent (60%) of the current list price for such repairs or replacements, plus shipping charges. The costs incurred in removal
and/or reinstallation of the product is NOT covered under this warranty.

Solar Controls installed outside of the USA or Canada:

AET warrants its solar control installed outside of the USA or Canada to be free from defects in material or workmanship, under
normal use and service for one year from date of the initial system installation, provided it is installed in accordance with the
EagleSun Systems - Operation and Installation Manual provided with the product. If written proof of the date of the initial
system installation is not provided to AET, the serial number, on the product, will be the sole determinant of the date of the initial
system installation.

If a product is defective, in workmanship or materials and is removed and returned freight prepaid within one (1) year after the
date of the initial system installation, AET will, at its option, either repair or replace the defective product and return it freight
prepaid. The costs incurred in removal and/or reinstallation of the product is NOT covered under this warranty.

Warranty exclusions:

1. Material supplied or workmanship performed by others in the process of installation

2. Damage resulting from improper installation or control of loads exceeding the product rating.

3. Problems resulting from failure to operate the products in accordance with recommended instructions contained in product’s
owners manual.

4. Problems resulting from tampering, accident, abuse, negligence, unauthorized repairs or alterations, fire, flood, lightning,
freezing, external water, voltage or current spikes and surges, war, or acts of God.

5. In the event of a defect, AET’s liability is strictly limited to the furnishing of repair or replacement part(s) as provided herein.

6. Damage to property or persons as a result of use of an improperly maintained heat transfer fluid, is not covered under this
warranty and shall not be the responsibility of AET.

THE EXPRESS LIMITED WARRANTY ABOVE CONSTITUTES THE ENTIRE WARRANTY OF ALTERNATE ENERGY
TECHNOLOGIES, LLC. WITH RESPECT TO ITS SOLAR CONTROL AND IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESSED OR IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. IN NO EVENT SHALL ALTERNATE ENERGY TECHNOLOGIES, LLC. BE RESPONSIBLE FOR ANY
CONSEQUENTIAL, SPECIAL OR INCIDENTAL DAMAGES OF ANY NATURE WHATSOEVER.

NO WHOLESALER, AGENT, DEALER, CONTRACTOR, OR OTHER PERSON IS AUTHORIZED TO GIVE ANY
WARRANTY ON BEHALF OF ALTERNATE ENERGY TECHNOLOGIES, LLC. THIS WARRANTY IS VOID IF THE
PRODUCT HAS BEEN ALTERED IN ANY WAY AFTER LEAVING THE FACTORY.
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APPENDIX

Temperature vs Resistance Conversion Chart for 10k Thermistors

°F OHMS °F OHMS °F OHMS °F OHMS °F OHMS °F OHMS °F OHMS
-50 491,142 0 85,387 50 19,900 100 5,827 150 2,044 200 829 250 378
-49 472,642 1 82,719 51 19,377 101 5,697 151 2,005 201 815 251 373
-48 454,909 2 80,142 52 18,870 102 5,570 152 1,966 202 802 252 367
-47 437,907 3 77,656 53 18,377 103 5,446 153 1,929 203 788 253 362
-46 421,602 4 75,255 54 17,899 104 5,326 154 1,892 204 775 254 357
-45 405,965 5 72,937 55 17,435 105 5,208 155 1,856 205 763 255 352
-44 390,966 6 70,696 56 16,985 106 5,094 156 1,821 206 750 256 347
-43 376,577 7 68,535 57 16,548 107 4,982 157 1,787 207 738 257 342
-42 362,770 8 66,447 58 16,123 108 4,873 158 1,753 208 726 258 337
-41 349,522 9 64,428 59 15,711 109 4,767 159 1,720 209 714 259 332
-40 336,804 10 62,479 60 15,310 110 4,664 160 1,688 210 702 260 327
-39 324,597 11 60,595 61 14,921 111 4,563 161 1,657 211 691 261 323
-38 312,876 12 58,774 62 14,543 112 4,464 162 1,626 212 680 262 318
-37 301,622 13 57,014 63 14,173 113 4,368 163 1,596 213 669 263 314
-36 290,813 14 55,313 64 13,820 114 4,274 164 1,567 214 658 264 309
-35 280,433 15 53,669 65 13,473 115 4,183 165 1,538 215 648 265 305
-34 270,460 16 52,078 66 13,136 116 4,094 166 1,509 216 637 266 301
-33 260,878 17 50,541 67 12,809 117 4,007 167 1,482 217 627 267 296
-32 251,670 18 49,054 68 12,491 118 3,922 168 1,455 218 617 268 292
-31 242,821 19 47,616 69 12,182 119 3,839 169 1,428 219 607 269 288
-30 234,316 20 46,225 70 11,882 120 3,758 170 1,402 220 598 270 264
-29 226,138 21 44,879 71 11,589 121 3,679 171 1,377 221 588 271 280
-28 218,276 22 43,577 72 11,305 122 3,602 172 1,352 222 579 272 276
-27 210,716 23 42,318 73 11,029 123 3,527 173 1,328 223 570 273 273
-26 203,445 24 41,099 74 10,761 124 3,454 174 1,304 224 561 274 269
-25 196,451 25 39,919 75 10,500 125 3,382 175 1,281 225 553 275 265
-24 189,722 26 38,777 76 10,246 126 3,312 176 1,258 226 544 276 262
-23 183,248 27 37,671 77 9,999 127 3,244 177 1,235 227 536 277 258
-22 177,019 28 36,601 78 9,758 128 3,177 178 1,213 228 527 278 255
-21 171,023 29 35,565 79 9,525 129 3,112 179 1,192 229 519 279 251
-20 165,251 30 34,561 80 9,297 130 3,049 180 1,171 230 511 280 348
-19 159,696 31 33,590 81 9,076 131 2,987 181 1,150 231 503 281 244
-18 154,347 32 32,648 82 8,861 132 2,926 182 1,130 232 496 282 241
-17 149,197 33 31,737 83 8,651 133 2,867 183 1,110 233 488 283 238
-16 144,236 34 30,853 84 8,447 134 2,809 184 1,091 234 481 284 235
-15 139,458 35 29,998 85 8,249 135 2,752 185 1,072 235 473 285 232
-14 134,855 36 29,169 86 8,056 136 2,697 186 1,054 236 466 286 229
-13 130,420 37 28,365 87 7,867 137 2,643 187 1,035 237 459 287 225
-12 126,147 38 27,587 88 7,684 138 2,591 188 1,017 238 452 288 223
-11 122,030 39 26,832 89 7,506 139 2,539 189 1,000 239 445 289 220
-10 118,061 40 26,100 90 7,333 140 2,489 190 983 240 439 290 217
-9 114,235 41 25,391 91 7,164 141 2,440 191 966 241 432 291 214
-8 110,547 42 24,704 92 6,999 142 2,392 192 950 242 426 292 211
-7 106,991 43 24,037 93 6,839 143 2,345 193 933 243 420 293 208
-6 103,561 44 23,391 94 6,683 144 2,299 194 918 244 413 294 206
-5 100,254 45 22,764 95 6,530 145 2,254 195 902 245 407 295 203
-4 97,063 46 22,156 96 6,382 146 2,210 196 887 246 401 296 200
-3 93,986 47 21,566 97 6,236 147 2,167 197 872 247 395 297 198
-2 91,017 48 20,993 98 6,097 148 2,125 198 857 248 390 298 195
-1 88,152 49 20,438 99 5,960 149 2,084 199 843 249 384 299 193
300 190
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Alternate Energy Technologies, LLC.
1345 Energy Cove Ct. - Green Cove Springs, FL 32043
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APPENDIX B:

THERMOSTATIC MIXING VALVE
MANUAL



Honeywell

AM-1 1070 Series Proportional
Thermostatic Mixing Valve

PATENTED, WITH DUAL ASSE 1070 AND 1017 CERTIFICATION, IAPMO AND CSA

LISTINGINONEVALVE

SPECIFICATIONS

Temperature Range: 70° - 120° F (21° - 49° C).

Maximum Working Pressure: 125 psi (862 kPa).

Maximum Flow: 10 Gpm (37.9 Lpm).
Minimum Flow: 0.5 Gpm (1.9 Lpm).
Agency Listing: CSA® IAPMO® and ASSE

PRODUCT INFORMATION
« Nickel plated/bronze construction, EPDM O-rings.
« Straight thru design (hot and cold at same level).

* Maximum hot water supply temperature 212° F
(100° C).

« Designed for easy maintenance and element
replacement.

* Sweat, Threaded, CPVC, PEX and Compression
connections available,

+ Teflon® coated spool and body to prevent mineral
buildup and extend life.

¢ Minimum required temperature difference between hot
and mix 3° F (1.5° C).

¢ Lead-free models available.

¢ Made in the USA.

Lead Free Plumbing Code Compliance: The wettable sur-
faces of lead free models contain less than 0.25% of lead
by weighted average

Additional Information: Dual Certification ASSE 1070 and
ASSE 1017
Constant water temperature under different operating

conditions.
Proportional valve (simultaneous control of hot and cold
water).
Thermal shock protection at correct setting.
Contents
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AM-1 1070 SERIES PROPORTIONAL THERMOSTATIC MIXING VALVE

APPLICATION INFORMATION

For domestic hot water applications the mix temperature
upper limit must not exceed a temperature of 120° F (49° C) to
prevent scalding.

ASSE 1070 Applications-Point of
Use:
Individual showers, baths or a combination of: automatic

faucets, nursing homes, public facilities and wherever ASSE
1070 valves are required.

A -
@ 1-51/64
(45—
1

A

2-1/4
67

M23938

Fig. 1. Dimension Diagram.

INSTALLATION

NOTE TO INSTALLER: This product should be instalied by a
qualified individual, in accordance with local codes and
ordinances. It is the responsibility of the installer to properly

ORDERING INFORMATION

select, install and adjust these devices as specified in these
instructions. For installations, which require compliance with
Building/Mechanical/Plumbing Codes, the appropriate AM
Series Valve must be chosen and installed and the discharge
temperature set and locked according to these instructions.
These models shall be used to supply water to tubs, showers,
bathing facilities and other outlets. These valves should be
installed where they will be accessible for cleaning, servicing
or adjustment.

NOTE: Pressure difference between Hot and Cold ports
should not exceed 10 psi (68.9 kPa).

Installation of Union Sweat, CPVC

and PEX Connections

— Union sweat connections, if used, should be soldered
prior to assembly to the valve, or without the sealing
gasket or optional check valve present. After the joint
has cooled, the sealing gasket and/or check valves
may be installed.

— CPVC fittings are limited to a system maximum tem-
perature of 180° F (82° C) and 100 psi (689 kPa).

— Pex fitting and crimp ring (provided by Installer) are
deigned to meet ASTM F1807 requirements.

— Pex tubing used with PEX fittings must meet ASTM
F876 requirements.

When purchasing replacement and modernization products from your TRADELINE® wholesaler or distributor, refer to the
TRADELINE® Catalog or price sheets for complete ordering number.

If you have additional questions, need further information, or would like to comment on our products or services, please write or

phone:

1. Your local Honeywell Automation and Control Products Sales Office (check white pages of your phone directory).

2. Honeywell Customer Care
1885 Douglas Drive North
Minneapolis, Minnesota 55422-4386

3. hitp://customer.honeywell.com or http://customer.honeywell.ca
In Canada—Honeywell Limited/Honeywell Limitée, 35 Dynamic Drive, Toronto, Ontario M1V 4Z9.
International Sales and Service Offices in all principal cities of the world. Manufacturing in Australia, Canada, Finland, France,
Germany, Japan, Mexico, Netherlands, Spain, Taiwan, United Kingdom, U.S.A.

62-3114EF—01




AM-1 1070 SERIES PROPORTIONAL THERMOSTATIC MIXING VALVE

ASSE 1070 Applications:

These AM-1 1070 models can be installed in any position
consistent with the intended use. The AM-1 1070 shall be
installed as shown in Fig. 1 or 2. Check valves, as indicated,
may be installed to prevent migration of hot water into the cold
branch and cold water into the hot branch through the AM-1
1070 Valve. Sweat union connections (if used) should be
soldered prior to assembly to the valve or without the sealing
gasket or optional plastic check valve present. After the joint
has cooled, the sealing gasket and / or check valves may be
installed.

TEMPERED TEMPERED
TO FIXTURE COLD  TOFIXTURE COLD

HOT
WATER
SUPPLY

WATER |
HEATER
COLD WATER
SUPPLY

NOTE: (1)=CHECK VALVES M23939

Fig. 2. AM Series ASSE 1070 - Two Handle Fixtures.

TEMPERED
TO FIXTURE

TEMPERED
TG FIXTURE

OPTIONAL
L, RECIRCULATION
;) sYsTEM

I
I
HOT ]
WATER A :
SUPPLY t
I
WATER A
HEATER
COLD WATER
SUPPLY
~——bt

1423940

Fig. 3. AM Series ASSE 1070 - Handleless Fixtures.

Domestic Water Mixing (Tempering)
(ASSE 1017) (Source of Hot Water)

Use when water temperature produced by heater is hotter than
designed at point of use. Many codes require that water
supplied to the system be limited to 120° F (49° C) max.

WATER USE FIXTURES
E ‘% ‘%

CHECK VALVE
ALLOWABLE
AM SERIES c SERVICE
M H VALVE

TO DISHWASHER IF [’ LOCATION

PERMITTED BY CODES ——— 3

=
%

HEAT TRAP
COLD WATER
SUPPLY
(3

i
v}

WATER
HEATER EXPANSION
TANK
M26410

Fig. 4. Water Heater Without Recirculation.

WATER USE erumrg

Vaeuacumnon
(1
T o
PUMP Lt
o ALLOWABLE
anseres L ALLOWA
- R VAIVE
|

70O DISHWASHER IF
PERMITTED BY CODES ——t——j

COLD WATER
- SUPPLY
i

8" MAX l
e

WATER
HEATER )

M25029

Fig. 5. Water Heater With Recirculation.

SYMBOLS

1 = Check Valve/Flow Check

V = Any device which turns the domestic water system into
a closed system such as; backflow preventers, check
valves or pressure reducing valves.

T= Honeywell Aquastat

62-3114EF—01




AM-1 1070 SERIES PROPORTIONAL THERMOSTATIC MIXING VALVE

NOTES:
+ “V"is optional depending on local codes. If a “V" type

valve is used, it is mandatory that a thermal

expansion tank be installed as shown. Otherwise,

dangerously high pressure could result or water

heater safety relief valve will frequently expel water. If

no "V” device is used, the thermal expansion tank is

not required.

+ Install recirculation pump between last fixture and
water heater, as shown in Figures 5 and 6.

» Use Honeywell Aquastat “T" where shown.

WATER USE FIXTURES RECIRCULATION
{If NO REGULATION IS
REQUIRED OMIT DASHED
PIPING,

(1)

THO-N-1¢
TIPS e~

|
AMSERIES
: D |
H i
|
|

—

L

ALLOWABLE
SERVICE
VALVE

LOCATION
HEAT TRAP
COLD WATER
& SUPPLY
IVl

1LV
EXPANSION
TANK

Fig. 6. Water Heater used for Domestic Water and Heating.

OPERATION

The AM-1 1070 Series valve provides for automatic operation
through the use of a thermostatic element in the product. The
element will control the mixing of the hot and cold supply water
to provide mixed, tempered, water to connected fixtures. This
provides constant water temperature under different working
conditions.

TO DISHWASHER IF
PERMITTED BY CODES ——=——7] >
=
&

WATER
FAN COIL FAN COIL HEATER

Cé)glg\i/iECTl(I)NS TO CONNECTIONS TO
WATERHEATER  WATER HEATER

M25411

Thermostrip temperature indicator easily indicates water
temperature 110° - 140° F (43° - 60° C) for accurate control
and quick set-ups.

Thermostrip Installation Instructions
Clean pipe to mix outlet of valve and firmly apply Thermostrip.
Flow water and adjust mixed outlet temperature for desired
setting range. Actual mixed water temperature is indicated in
green with 2° F and 1° C increments. Blue means slightly lower
and brown means slightly higher.

62-3114EF—01

A WARNING

Water temperatures above 120° F (49° C) can cause
serious injury. Mixing valve temperature setting
should be done by licensed contractor per local
code requirement. To ensure correct temperature
control use water thermometer at faucet outlet.

Thermal temperature indicator strip is One Time use only for
initial system temperature setting. Check date code printed on
temperature strip to ensure temperature reading accuracy.

Fig. 7. Thermostrip Temperature Indicator.

MAINTENANCE

Annually, the valve should be tested to determine that the
internal parts are free to properly operate. Turn on the hot
faucet and let run for a few minutes, until the hot inlet
temperature is at its maximum. Loosen the screw on the cap
with a Phillips screwdriver. Lift the cap until the bottom
disengages from the brass hex. Adjust the hand wheel up or
down one-half turn. Check the outlet temperature with a
thermometer under the faucet and make sure that the
temperature changed and the hand wheel turned without
binding. Reset the correct outlet temperature, push the hand
wheel down to lock the setting, and tighten the retaining screw.




AM-1 1070 SERIES PROPORTIONAL THERMOSTATIC MIXING VALVE

ﬂ“ HANDWHEEL

==
—_—

RETAINING RING

UPPER NUT
LOWER NUT ——a]
TOP ASSEMBLY
ORING
LOWER ASSEMBLY
= DIFFUSER
2 SPRING
H H {C

MiX | vaive oDy

M23941

Fig. 8. Exploded view.

To Clean and/or Replace the Lower
Assembly Shut Off Water and:

1. With a screwdriver remove screw and hand wheel.

2. Unscrew lower nut (counterclockwise). This removes top
assembly.

3. Brass assembly will pop up. Remove lower assembly,
diffuser and spring.

4, Carefully remove any scaling (calcium deposits) or
foreign particles from valve seat and other internal parts.
Use vinegar to remove calcium. Soak parts until calcium
becomes soft and can be scrubbed and washed off.

A WARNING

Do not use solvents or scratch metallic / Teflon
coated surfaces.

5. Replace cleaned spring, diffuser and lower assembly
following instructions below or use new replacement kit
assembly.

A. Insert spring onto diffuser.

B. Insert diffuser with spring end first into body.

C. Fitvalve top assembly into lower assembly and
insert into valve. Tighten lower nut. Line up arrow on
handwheel Stop with raised arrow on body and hold
while tightening upper nut.

Place handwheel on valve.

Turn handwheel to desired temperature setting and

insert screw.

mo

Thermostatic Element Replacement Kit -
AM-1-030 RP

TYPICAL SPECIFICATION

Thermostatic Mixing Valve certified to ASSE 1017, ASSE 1070
and CSA approved. Temperature Setting Range (as required,
see page one), Maximum Pressure rating of 125 psi (862 kPa),
maximum Hot inlet temperature of 212° F (100° C}), Nickel
plated Brass/Bronze Construction, Teflon coated valve body
wear surface, Teflon coated brass shuttle, EPDM O-rings,
Proportional design (simultaneous controf of hot and cold
ports), with either sweat union, NPT (female) union or NPT
(female) connections. Valve for domestic hot water
applications shall have temperature lock. Design shall be
straight thru, with hot and cold ports at the same level. The
design shall permit easy access for maintenance, with
replaceable thermostatic element.

The AM-1 Series valves are “in-line” plumbing components
(NSF 61 Section 8) in the context of ANSI/NSF 61, Drinking
Water System Components - Health Effects. They are not end
point devices (NSF 61 Section 9). They are all made of various
metals, none of which exceeds 8% lead content, which is the
limit imposed by NSF 61 for lead content. They all therefore
comply with the Safe Drinking Water Act of 1974, as amended
in 1996. Lead free models contain less than .25% lead which
complies with lead free codes.

62-3114EF—01




AM-1 1070 SERIES PROPORTIONAL THERMOSTATIC MIXING VALVE

CSA®s a registered trademark of Canadian Standards Assogiation.

1APMO® s a registered trademark of the International Association of Plumbing and Mechanical Officials.

Teflon® is a registered trademark of E.I. Du Pont De Nemours and Company.

Tradeline® is a registered trademark of Honeywell International. Inc.

Automation and Control Solutions
Honeywell International Inc.

1985 Douglas Drive North

Golden Valley, MN 55422

Honeywell Limited-Honeywell Limitée
35 Dynamic Drive

Toronto, Ontario M1V 429
customer.honeywell.com

® U.S. Registered Trademark

© 2010 Honeywell Intemational inc.
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Honeywell

Vanne de mélange thermostatique
proportionnelle série AM-1 1070

BREVETEE, AVEC DOUBLE CERTIFICATION ASSE 1070 ET 1017,

‘HOMOLOGATION IAPMO ET CSA EN UNE SEULE VANNE

 DONNEES SUR LE PRODUIT |
INFORMATIONS SUR LE PRODUIT

» Construction nickelée/bronze, joints toriques en
EPDM.

+ Conception & passage direct (chaud et froid au méme
niveau).

+ Température maximum de I'alimentation en eau
chaude 100 °C (212 °F).

+ Entretien et remplacement faciles des éléments.

* Raccords a compression a souder, filetés, CPVC et
PEX disponibles.

» Tiroir et corps revétus de Teflon® pour éviter
I'accumulation de minéraux et allonger la durée de vie.

+ Différence de température minimum requise entre I'eau
chaude et le mélange 1,5 °C (3 °F).

* Nodéles sans plomb disponibles.
» Fabriqué aux Etats-Unis.

CARACTERISTIQUES TECHNIQUES

Plage de température : 21 °C & 49 °C (70 °F &4 120 °F)

Pression de fonctionnement maximale : 862 kPa (125 psi).

Débit max. : 37,9 I/min (10 gpm).

Débit minimum : 1,9 I/min (0,5 gpm).

Homologations réglementaires : CSA®, IAPMO® et ASSE
Conformité au code de plomberie relatif aux installations
sans plomb : Les surfaces soumises a 'eau sont des

modéles sans plomb contenant une teneur en plomb
moyenne pondérée inférieure & 0,25 %

@ &

Renseignements supplémentaires : Double certification
ASSE 1070 et ASSE 1017
Température de I'eau constante sous différentes conditions
de fonctionnement.
Vanne proportionnelle (régulation simultanée de 'eau
chaude et froide).
Protection contre les chocs thermiques au réglage correct.

Contenu
Caractéristiques Techniques .........cccceeeviiiiiiiiiniins 1
Informations Sur Le Produit ............ccooevniniiiiciee 1
Informations Sur L'application .........cccccoveviiiiiiiiiienin 2
Ordering Information .........cccocevireciniri s 2
INSEAlIAHON ..oivviiieci e 2
Fonctionnement ... 4
ENtretien oo 4

Spécifications TYPES ...ccccvvverearirireicrcetiies s

MIIAATATR A
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VANNE DE MELANGE THERMOSTATIQUE PROPORTIONNELLE SERIE AM-1 1070

INFORMATIONS SUR
L'APPLICATION

Pour les applications résidentielles avec eau chaude, la limite
de température supérieure du mélange ne doit pas dépasser
49 °C (120 °F) pour éviter les bralures.

Applications au point d'utilisation
ASSE 1070 :

Douches et bains individuels ou une combinaison de :
robinets automatiques, maisons de retraite, établissements
public et toutes les installations ol 'homologation ASSE 1070
est requise.

Y

- A

@ 1-51/64

M23938

Fig. 1. Schéma des dimensions.

INSTALLATION

REMARQUE DESTINEE A L'INSTALLATEUR : Ce produit
doit &tre installé par une personne qualifiée en respectant les
codes et les réglements locaux. La responsabilité incombe &

POUR COMMANDER

l'installateur de bien sélectionner, installer et régler ces
appareils comme l'indiquent ces directives. Pour les
installations nécessitant la conformité avec les codes de
construction/mécaniques/de plomberie, la vanne série AM
appropriée doit étre sélectionnée et la température
d'évacuation doit étre réglée et verrouillée conformément aux
instructions. Ces modéles doivent étre utilisés pour alimenter
les baignoires, douches et autres installations de bain en eau.
Ces vannes doivent étre installées dans un endroit qui leur
permettront d'étre nettoyées, entretenues et réglées.

REMARQUE : La différence de pression entre les orifices
d'eau chaude et d'eau froide ne doit pas
dépasser 68,9 kPa (10 psi).

Installation des raccords a souder,
CPVC et PEX

Les raccords a souder, le cas échéant, doivent étre
soudés avant le montage de la vanne ou sans le joint
d'étanchéité ni le clapet anti-retour en place. Une fois
que le joint a refroidi, le joint d'étanchéité et/ou le cla-
pet anti-retour peut étre installé.

— Les raccords CPVC sont uniquement adaptés a un
systéme dont la température maximum est de 82 °C
(180° F) et la pression de 689 kPA (100 psi).

— Les raccords Pex et les bagues de sertissage (fournis
par le plombier) sont conformes aux normes ASTM
F1807.

-— Les tubes Pex avec raccords PEX doivent respecter
les normes ASTM F876.

Au moment d'acheter des produits de modernisation ou de remplacement auprés de votre grossiste ou distributeur
TRADELINE®, consultez le catalogue TRADELINE® ou les tarifs pour obtenir le numéro de piece.
Priere d'adresser toute question additionnelle, demande d'information ou commentaires sur les produits et services par écrit ou

par téléphone :

1. Au bureau des ventes de produits de régulation et d'automatisation Honeywell de votre localité (consulter les pages

blanches de 'annuaire téléphonique).
2. A Honeywell Customer Care

1885 Douglas Drive North

Minneapolis, Minnesota 55422-4386

Au Canada : Honeywell Limited-Honeywell Limitée, 35 Dynamic Drive, Toronto (Ontario) M1V 4Z9. Points de vente et de service
dans toutes les grandes villes du monde. Usines en Allemagne, en Australie, au Canada, en Espagne, aux Etats-Unis, en
Finlande, en France, au Japon, au Mexigue, aux Pays-Bas, au Royaume-Uni et & Taiwan.

62-3114EF—01




VANNE DE MELANGE THERMOSTATIQUE PROPORTIONNELLE SERIE AM-1 1070

Applications conformes a ASSE 1070 :

Ces modéles AM-1 1070 peuvent étre installés dans n'importe
quelle position conforme a I'emploi prévu. Le modéle AM-1
1070 doit étre installé conformément a la Fig. 1 ou 2. Les
clapets anti-retour, comme indiqué, peuvent étre installés pour
éviter la migration de I'eau chaude dans la conduite d'eau
froide et de I'eau froide dans la conduite d'eau chaude par la
vanne AM-1 1070. Les raccords a souder, le cas échéant,
doivent &tre soudés avant le montage de la vanne ou sans le
joint d'étanchéité ni le clapet anti-retour en plastique en place.
Une fois que le joint a refroidi, le joint d'étanchéité et/ou le
clapet anti-retour peut étre installé.

TEMPERED
TO FIXTURE COLD

TEMPERED
TO FIXTURE COLD

HOT
WATER
SUPPLY

WATER 4
HEATER
COLD WATER
SUPPLY

-t -

NOTE: (1)= CHECK VALVES M23938

Fig. 2. Série AM ASSE 1070 - Fixation a deux poignées.

TEMPERATURE TEMPERATURE
ADAPTEE A ADAPTEE A
LAFIXATION LA FIXATION

SERIE AM

ALIMENTATION
EN EAU / L
CHAUDE -

CHAUFFE-

EAU
ALIMENTATION

EN EAU FROIDE

—

A

MF23840

Fig. 3. Série AM ASSE 1070 - Fixation sans poignée.

Mélange résidentiel (adaptation de
température) (ASSE 1017) (source

d'eau chaude)

A utiliser lorsque la température de I'eau produite par le
chauffe-eau est plus chaude que celle prévue au point
d'utilisation. De nombreux codes exigent que l'eau
d'alimentation du systéme soit limitée a 49 °C (120 °F) max.

APPAREILLAGES D'EAU (g

EMPLACEMENT
AUTORISE DE

CLAPET

SERIEAM L ANTI-RETOUR
Z LAVANNE DE
POUR LES LAVE-VAISSELLES SERVICE,
SILES CODES LAUTORISENT ——t—| g PIEGE A
©| CHALEUR
& ALIMENTATION
EN EAU FROIDE

CHAUFFE-]

EAU RESERVOIR
D'EXPANSION
MF25410
Fig. 4. Chauffe-eau sans recirculation.
APPAREILLAGES D'EAU
r% % \—— RECIRCULATION
0}
HTHO
POMPE l‘(,) EMPLACEMENT
SERIEAM ! AUTORISE DE
i P]:]j LAVANNE DE
POUR LES L AVE-VAISSELLES SERVICEA
SILES CODES LAUTORISENT —*———— Z| | piEGEA
Q| | CHALEUR ALIMENTATION
o« EN EAU FROIDE
ICHAUFFE-
EAU RESERVOIR
DEXPANSION

MF25029

Fig. 5. Chauffe-eau avec recirculation.

SYMBOLES

1 = Clapet anti-retour/de débit

V = Tout appareil convertissant le systéme d'eau résidentiel
en un systéme fermé, tels que les dispositifs de non-retour,
les clapets anti-retour et les détendeurs.

T= Aquastat Honeywell

62-3114EF—01




VANNE DE MELANGE THERMOSTATIQUE PROPORTIONNELLE SERIE AM-1 1070

REMARQUES :

« «V » est facultative en fonction des codes en vigueur.
Si une vanne de type « V » est utilisée, un réservoir
d'expansion thermique doit absolument étre installé,
comme indiqué. Autrement, une pression élevee
dangereuse peut avoir lieu et la soupape de streté du
chauffe-eau peut rejeter de l'eau. Un réservoir
d'expansion n'est pas requis si aucun dispositif en V
n'est utilisé.

+ Installer la pompe de recirculation entre 'ancien
robinet et le chauffe-eau comme illustré dans les
Figures 5 et 6.

« Utiliser 'Aquastat « T » de Honeywell.

APPAREILLAGES D'EAL;;

0]
,_,L_,_N_\ -

| POMPE

| SERIEAM
L w

ECIRCULATION (S| AUCUNE REGULATION
T RE Al RENDRéE EN
%’TE LA;TUYAUTER!E INDIQUEE PAR

EMPLACEMENT
AUTORISE DE
LA VANNE DE

POUR LES LAVE-VAISSELLES SERVICE
SILES CODES LAUTORISENT ——1 2} 1 pizce A
S| lcnateur
g
- ALIMENTATION
b EN EAU FROIDE
CHAUFFE rv—=—
VENTLOCONVELTEUR VEN AU RESERVOIR
D'EXPANSION
RACCORDS VERS RACCORDS VERS
LE CHAUFFE-EAU LE GHAUFFE-EAU MF25411
ORDINAIRE ASIXROBINETS

Fig. 6. Chauffe-eau utilisé pour le chauffage et le
refroidissement résidentiels.

FONCTIONNEMENT

La vanne série AM-1 1070 assure un fonctionnement
automatique par l'intermédiaire d'un thermostat intégré. Ce
dernier contrdle le mélange de 'eau chaude et de l'eau froide
pour fournir un mélange d'eau tempérée aux robinets
connectés. Ceci assure une température constante sous
différentes conditions de service.

L'indicateur de température Thermostrip indique la
température de I'eau (entre 43 °C et 60 °C/110 °F et 140 °F)
pour un controle et un réglage précis.

Consignes d'installation du

Thermostrip

Nettoyer le tuyau vers la sortie de mélange de la vanne et
appliquer le Thermostrip fermement. Régler le débit et la
température de sortie du mélange conformément a la plage
souhaitée. La température réelle du mélange d'eau est

62-3114EF—01

indiquée en vert par incréments de 1 °C (2° F). Le bleu indique
une valeur légérement inférieure et le marron indique une
valeur légérement supérieure.

A AVERTISSEMENT

Les températures de I'eau supérieures a 49 °C (120
°F) peuvent causer de graves blessures. Le réglage
de la température de la vanne de mélange doit étre
effectué par un plombier agréé. Pour garantir une
régulation de température correcte, utiliser un
thermométre sur le robinet.

L'indicateur de température thermique est destiné & une
utilisation unique pour le réglage initial du systéme. Vérifier le
code de date imprimé sur l'indicateur pour garantir I'exactitude
du relevé.

Fig. 7. Indicateur de température Thermostrip.

ENTRETIEN

La vanne doit étre testée annuellement pour déterminer que
les piéces internes peuvent fonctionner correctement. Ouvrir le
robinet d'eau chaude et laisser couler pendant quelques
minutes jusqu'a ce que la température de sortie ait atteint la
température maximale. Desserrer la vis sur le capuchon &
l'aide d'un tournevis cruciforme. Relever le capuchon jusqu'a
ce que la partie inférieure se détache du raccord hexagonal en
laiton. Régler le volant d'un demi-tour dans I'un ou l'autre sens.
Vérifier la température de sortie a I'aide d'un thermométre sous
le robinet et s'assurer que la température a changé et que le
volant tourne sans grippage. Réinitialiser la température de
sortie a la valeur correcte, appuyer sur le volant pour
verrouiller le réglage et serrer la vis de réglage.
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VOLANT

——

(I
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SUPERIEURNUT o BAGUE DE RETENUE
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DIFFUSEUR

% RESSORT

H} H {C

? ASSEMBLAGE INFERIEUR
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MEELANGE DE MELANGE

MF23941

Fig. 8. Vue éclatée.

Pour nettoyer ou remplacer le dispositif de

fermeture de I'assemblage inférieur :

1. A l'aide d'un tournevis, retirer la vis et le volant.

2. Dévisser |'écrou inférieur (dans le sens antihoraire). Ceci
permet de retire 'assemblage supérieur.

3. L'assemblage en laiton se détache. Enlever
I'assemblage inférieur, le diffuseur et le ressort.

4. Enlever prudemment tout dép6t de calcium ou toute
particule étrangére présente sur le siége de vanne ou
autres piéces internes. Utiliser du vinaigre pour retirer le
calcium. Faire tremper les piéces jusqu'a ce que les
dépdts de calcium s'amollissent et puissent étre brossés
et rincés.

A\ AVERTISSEMENT

Ne pas utiliser des solvants ou égratigner les
surfaces métalliques ou revétues de Teflon.

5. Replacer le ressort, le diffuseur et I'assemblage inférieur
aprés le nettoyage en suivant les directives ci-dessous
ou utiliser un nécessaire de remplacement neuf.

A. Insérer le ressort sur le diffuseur.

B. Placer le diffuseur dans le corps en introduisant
d'abord I'extrémité avec le ressort.

C. Ajuster l'assemblage supérieur dans 'assemblage
inférieur de la vanne, puis insérer le tout dans la
vanne. Serrer I'écrou inférieur, Aligner la fléche sur
la butée du volant avec la fleche estampée sur le
corps et maintenir tout en serrant I'écrou supérieur.

D. Placer le volant surla vanne.

E. Tourner le volant sur la température désirée et
insérer la vis.

Nécessaire de rechange de thermostat -
AM-1-030 RP

SPECIFICATIONS TYPES

Vanne de mélange thermostatique certifiée ASSE 1017, ASSE
1070 et homologuée CSA. Plage de température (voir les
exigences page 1), pression nominale maximale de 862 kPa
(125 psi), température d'admission d'eau chaude maximale de
100 °C (212 °F), construction nickelée/bronze, surface d'usure
de la vanne revétue de Teflon, sélecteur revétu de Teflon,
joints toriques en EPDM, conception proportionnelle
(régulation simultanée des orifices d'eau chaude et d'eau
froide) avec raccord a souder ou NPT femelle. Les vannes
pour applications & eau chaude résidentielles doivent étre
munies d'un verrou de température. La conception doit étre &
passage directe avec les orifices d'eau chaude et d'eau froide
au méme niveau. Elle doit assurer un acces facile pour
I'entretien avec un thermostat remplagable.

Les vannes série AM-1 sont intégrées conformément a la
norme ANSI/NSF 61 (NSF 61 Section 8) relatives aux effets
sur la santé des systemes d'eau potable (Drinking Water
System Components - Health Effects). Elles ne sont pas
destinées & servir de dispositifs finaux (NSF 61 Section 9).
Elles sont constituées de métaux divers, dont aucun ne
dépasse une teneur en plomb supérieure a 8 %, ce qui
représente la limite imposée par la norme NSF 61 relative a la
teneur en plomb. Elles sont donc conformes a la loi de 1974
sur 'eau potable, telle que modifiée en 1996. Les modéles
sans plomb contiennent moins de 0,25 % de plomb, ce qui est
conforme aux réglementations sans plomb.
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