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The following installation manual provides general guidelines for Prior to beginning any installation it is important to ensure that the
how to install the Solar Powered Furnace. It is not specific to selected panel location is adequate and that all the steps of
your site orapplication. Differences between homes, businesses,installation can be met (M2301.2). Read through the entire
and applications will require each installation to have its own setinstallation manual and confirm that your project plan will meet all

of appropriate methodsEach installation is uniquei that point

installation steps. Also, review the following considerations and

can not be emphasized enough. Certain installations mayrequirements:

require specific fasteners or materialsAny substitutions or
equivalents to the materials specified in this document must be
approved by RREAL prior to the installation processAlways
consult local building codes andprofessionals for appropriate
installation methods, permits and regulations. The Rural
Renewable Energy Alliance is not responsible for errors in your
installation. The Solar Powered Furnace must be installedy
appropriately according to this installation manual and must
meet local mechanical, electrical and all other relevantq
building codes. Appendix E provides some relevant selections from
the 2006 International Residential Code these sections are
referenced when applicable in the installation instructions. This is
not a complete list of code that may apply to your unique installation.
RREAL is not responsible for ensuring that your installation meets
all relevant local, state, federal, international, mechanical, electrical
and other code.

REMEMBER Safety Fi
Installing a solar air heat panelcan result in serious injury
or even death. Construction of any sortcan pose life
threatening risks to your health and personal safetyThe T
installation of a solar air heat panel is no exception.
Always practice safety first!

Always use personal protectionequipment such as fall
protection, safety glasses, gloves, and atither necessary
equipment to ensure the safe completion of the project. D¢
not use inappropriatetools, safety gear or hardware. Do ngt
rush. Follow all relevant safetyules and regulations.

The Rural Renewable Energy Alliance is not responsible fqr
injuries or incidents that occur during the installation process. T

Double check the solar resource at the selected site. In the
northern hemisphere, the panels should be located on the
southern face of the building.

The SPF must be mounted vertically and cannot be mounted at
any angle whatsoever.

The SPF should be mounted a minimum one foot above grade
to ensure proper protection from the environment.

The SPF should be mounted flush to the exterior building wall.
Often this requires the removal of siding in the selected
installation area. If your installation will not allow for the
panel(s) to be mounted flush, contact RREAL prior to
beginning your project.

Ensure that the desired location has sufficient structural material
to which the SPF can be fastened. If mounting directly to wall
framing studs, ensure the
retrofits.

I syt Bnsuré that supply and return penetrations can be made into the

building appropriately. Locate all studs, water and electrical lines
and other infrastructure prior to beginning the project.
Avoid straddling the transition from rim joist to foundation or
concrete basement wall. Straddling this transition presents
additional challenges with flush mounting and flashing the
panel(s).
When handling collectors, no load should be placed on the Array
Interconnect. Collectors should not be lifted by the Array
Interconnect ports. The Array Interconnect ports are not designed
to be used as a hand hold to grab or lift collectors. Collectors
should not be lifted by the glass alone using tools such as glass
suction cups. The glass is not designed to support the load of the
collector.

Unconventional installations may require additional engineering,
contact RREAL for additional information.

If unsure of any procedure in this installation process, contact
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Stint
. . . The stints work in connection with the receivers to
Part s Defi niti ons make connections between multiple panels in an
array.
Return-Air Grille with Filter
RREAL typically uses return air grithes allow a
filter size that is easily available locally. If the filter

gets dirty and is not replaced, the efficienityeof
fan will be compromised.

Fan or Blower
RREAL recommends CFM inline fan units. For a
fan sizing chart, sé@pendix B.

Back Draft Damper
Al so calveaeldy,e so,céh etchkese comp nt s i S -
. r—1} upply Grille

should be installed as close to the collectors as i i A .

possible. They close to prevent unwanted heat or = ;Org'St.r |bgtlon of warm air from the SPF panels to

cold from traveling backwards into the bjd o ﬁ € desired space.

They should be mounted with the vane vertically . . . .

aligned. 10x20 AIMoumingFeain _
RREALGs SPFs wsgne@tomopre C i

Starter Collar onto1"x2"x0.125" 60635 Aluminum

Rectangular Tubing or 6663 Aluminum
Architectural Channdrhis is a common
aluminum extrusion.

Starter collars are inserted into the back of the SPF
panels to create supply and return ports.

Ducting
Most systems use 66 or 806 ducti . oi ndgicturad\Seess
and boots may also be required depending on the GRK Fasteners Rugged Structural Screw. Used fo
system. attaching mounting rails to most structures.
Certain buildings may require lag bolts or other

High Temperature Silicone specialized fasteners. Note, some installations ma
Must be used in connecting: » require unique hardware, contact RREAL

9 the starter collar to the collector, 1{ % ]

f the ductwork to the starter collar, N % Se/ﬁtapp/ng Screws

1 the hightemp insulation to the back of \é\ . ITW Buildex TEKS® SeIDrl_IImg Metal

the collector, ~§‘ ) Fasteners. Used for attaching the SPF panels to
1 connection between stints and receivers. & fche a'““_“'”“m mounting ralls_. Note, some
1 connections between collectors installations may require unique hardware, contact
) " RREAL
9 any other connections that come in

contact with theide of the collectors . .
Pre-Bent Aluminum Flashing

Used to prevent water from penetrating behind

High -Temperature Duct Insulation the SPF panels.

High Density fiberglass covered wideflon.

EAGLE 2
WARM ain
OITEROTAL oure e

L

Thermal Differential Controller,

thermostat and thermistor

Eagle 2 differential controller can be used to
control the system and to convey different
temperature readings to residents. (Ex. Input and
output temperatures, collector temperature,
building temperature).

C0L=110.2 Py
DIF=8.p m:g%

Receiver

SPF will be delivered with these receivers alrea
installed in the ports between collectors. Used
conjunction with the receivers, these parts make
an air tight seal for interconnecting multiple pan
in an array.

FS1TEN satugy

Fowex

Low voltage thermostat, transforeners i o n
and relay
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1) Select and mark | __
| ocation for the SP|

1a) Mark out the collector location on the exterior wall and double {
that the location is appropriate (1602.2). It is required that a mirf

for ease of fastening collectors to mounting rails. For overall co
dimensions, see Table 1.

{tC iy mkyb E MHH MK ¥Rample of selected location for Mounting rails hung in selected
{t C dnHy MKY b |E &y ™k Yy ISPF panels on new construction locations
{tC #ficy MKyb |[E Ty mMKyb

GRE Fasteners 7"
RSS Structural Screw
Climatek Coated

Table 1:Overall dimensions of SPF panels

1b) Prepare surface for flush mount (M2301.2.7). In many cases, this i
require the removal of siding in the selected panel area. It 6063-T5 Aluminum
recommended that an additional 1 inch of space is allotted arour  Architectural Channel
the perimeter of the panels for ease of flashing, sealing and trimmir
If unsure if siding removal is required or how to remove specific
siding materials, contact a contractor licensed in your area fi
recommendations.

2) Hang mounting rai/l

2a) Review Appendix D for appropriate mounting rail layout anc
dimensions for specific system configurations. If hanging an array
multiple SPF panels, see Appendix C for directions on how to ha
multiple SPF panels on one set of rails.

2b) Predetermine the wall stud spacing. Mark the locations of wall stu
on the aluminum mounting rails. Fasteners should be used at e
available stud and should be spaced no more than 24 inches apart

2c) Dirill holes in the aluminum mounting rail at the location of wall stud House Wrap or Approved
or where mounting hardware will be located. If using aluminur Vapor Bamier
rectangular tube, as opposed to alumiraharmel, one side will
have to be opened up with a step drill bit to accommodate hardwe  Wall Stud or Structural Member
and drivers.

2d) Fasten aluminum mounting rails securely through the wall sh

il:'lilgure 1:Example of using 6083 aluminum-channel mounting rail

into the supporting structure, see Figure 1 for an example. Mditifgstened to wall stud using GRK Fasteners RSS Structural Screws.
rails should be flat to ensure proper fastening of SPF. Mountingjgails

should always be hung plumb and level. Use only building ap iate
fasteners for hanging mounting rails.
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3) Make supply and re

3a) Determine the location of the supply and return penetrations in both th
wall cavity and the SPF panel (M1602.2). Ensure proper alignment of
cavity and SPF penetrations. See Figure 2 for available locations
supply and return penetrations on SPF panels. The entire penetrati
must be contained within the designated area in Figure 2.

3b) Ensure that selected locations are within the designated area on the
of the SPF panel and that the selected locations in the wall are
obstructed by building framing, electrical lines, water lines or othg
obstructions or hazards.

3c) Make circular penetrations into the SPF panels and the wall at the seleq
locations. SPF penetrations should match the size of the ducting to B — —
used. Wall penetrations should allow for an additional 2 inches in Supply and return ports cut into building
diameter to accommodate high temperature insulation. [2 SPF 26 in portrait parallel configuration]

1B
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Retrofit showing siding
removed, mounting rails hung
and supply and return ports cut

\ into building
Apan acvail. - [1 SPF40 in landscape
Area available tor orientation]

supply and return
penetrations on all [Right]

size SPF panels Penetration into SPF panel and
installation of starter collar with
Figure 2:Allowable area in SPF panel for penetrations to be m high temperature silicone
[View of back side of collector]
*Note: All units are given in inches
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4) Prepare to mol

4a) Remove all debris from inside collector that may 1. Lay a bead of silicone
accumulated as a result of the cutting of supply and around the SPF penetration
penetrations.

4b) Apply high temperature silicone to panel and starter
See Figures 3 and 4 for proper high temperature s
locations.

4c) Bend starter collar tabs to 90° angle and insert starter ~ 1. ... 4o :
into the supply and return penetrations on SPF and — In“"‘c’ff.[ starter collas
tabs with high temperature silicone. See Figure 4. over silicone bead

4d) Insert thermistor into the supply side of the SPF panel uony , ) ) )
a sheet metal screw. Separate thermistor from duct floor ~Figure 4:Proper installation of starter collar into SPF penetration
using high temperature silicone to prevent corrosion. Run

3. Cover starter collar
tabs with silicone

the thermistor wires out a small penetration made near the Tl Sheet Metal Screw Silicone Spacer
starter collar and seal this penetration with high temperature Duct Floor  Sheet Metal Screw :
silicone. See Figure 5. Tt L

4e) Drill 1/4 inch holes in the aluminum frame rails around the lermistor
perimeter of the collector at the locations where the ITW

Buildex TEKS self tapping metal screws will be inserted.
See Appendix D for ITW Buildex TEKIBcations. /

R |
B R
R R S A SRR i
Simnanasa g 14
R R UL S0 S0
5 R S e A
T TSNt AN —
Primary Larger
Silicone Bead Starter Collar
Secondary Smaller . Qilicone
Sili Boad Thermistor Wire Silicone
ollicone cad
Figure 3: Proper location for high temperature silicone beads on " . .
stgrter collar P 9 P *Note: Parts and Dimensions Not Drawn to Scale

Figure 5:Proper installation of thermistor into SPF panel
[View of collector cutaway]
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5) Hang first SPF @ankdng additional SPF p

5a) Lift the first SPF panel onto the mounting rails and into positlbanly hanging one SPF panel, omit this step
Ensure proper alignment of building and panel penetrations6a) Properly prepare the additional SPF panel(s) following step 4 of this

5b) Secure SPF to mounting rails with ITW Buildex PE&ES manual. Note, not all additional SPF panels will require installation of
tapping metal screws. See Figure 6. For proper location of ITWstarter collars and thermistors. A typical array uses one thermistor, one
Buildex TEKS see Appendix D. supply penetration and one return penetration. Omit any irrelevant
substeps of step 4.

6C) Insert stint(s) into already mounted collector. Ensure that stint is
completely seated in receiver.

6d) Lift additional SPF onto mounting rails and slide into place. Ensure that
stint(s) is appropriately seated in both SPF receivers before the SPF panel
is secured. It is recommended that pressure is applied to push the
collectors together, there should be minimal gap of O to 1/8 inches
between collectors.

/= | | 6b) Apply two beads of high temperature silicone to Array Interconnect stint.
' ____ | See Figure 7 for proper high temperature silicone location.

First panel of a portrait parallel Single SPF installation in
array hung on new construction landscape orientation

[Right]
Array Interconnect stint
installed receiver

ITW Buildex TEKS
Self Tapping Screw p
12-24x15" S

[Left]
First panel hung with
stints installed

6063-T5 Aluminum \\ﬁ 7
Architectural Channel e
or Approved Equivalent -
Figure 6:Installation of SPF panel on mounting rails using ITW Builde>©78s

Location of Silicone
Beads on Al Stint

Figure 7:Application of high temperature silicone to Al stint
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7) Flash, trim and s

7a) Apply the appropriate sidisgecific flashing to the top of the SPF anttlation to be Sealed to

Flashing should be made of aluminum (M2301.2.7, R903.2).
7b) Seal any seams between SPF collectors in multiple collector array
7¢) Trim and seal around the perimeter of the array.
It is important to ensure a weather tight seal between the SPF arra
and the building. Improper flashing and sealing can result in
damages to the SPF panels and/or the building.

T

Pre-bent aluminum flashing is

Bronze silicone used to seal applied to the top of the

between the SPF panels collectors to prevent water
penetration behind the array
8) I nsert Dback dr af

temperature insul af

8a) Insert high temperature insulation into wall cavities from t
inside of the building. This insulation must be sealed to
backside of the collectors using high temperature silicong
prevent heat loss into wall cavities. See Figure 8.

8b) Install back draft dampers into ducting sections and ing
ducting into high temperature insulation. Back draft damp|
should be placed as close to the supply and return penetral;
in the panel as possible and orientated with the hing

vertically. See Figure 8. Ensure proper airflow alignmenti
back draft dampers.

Face on High Temperature

Back of SPF Panel

Location of Silicone
Bead on High
Temperature Insulation

R
R

A
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2
R

o %
pERREE
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R
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Duct Section

e
¢g§§;}* i

e
3

.,
o
oy

Back Draft Damper
with Vane Oriented
Vertically

3 S
R,

nd high

Back draft damper and ducting
with high temperature insulation

gh temperature insulation installed
all cavity with ducting and properly
oriented back draft damper

Ver si

1T

on

r



