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DIY Solar Air Heater Guide

Guide for Building your DIY Solar air Heater

Congratulations! Simply by finding this guide, you are already a leader in the solar heating
movement!

This project guarantees to be fun, occasionally challenging, at times mildly frustrating,
but mostly completely rewarding! Once you have built one solar air heater, you will want
to build another and then help your friend build one, then your neighbor, and eventually
get your whole community throwing solar air heater building parties.

This DIY event is more rewarding than any other hobby or craft-making project:

You will end up saving up to a few hundred dollars a year on your heating bills with
this thing, you will be polluting less and burning less fuel for heating. Essentially,
you will get paid for your weekend project year after year, after year, not just
financially, but with better health, a cleaner environment and a continuous sensation
of being an amazing human being.

Enjoy this: it will change your life.

Disclaimer:
Alright, we have to say it:

We, Greenhill EnviroTechnologies Inc. are not held responsible for any injuries, deaths,
damages, emotional pain or spousal conflicts incurred before, during or after planning,
building and installing your solar air heater. We are not responsible for errors or
mistakes in your construction due to misinterpretation of our guide, or
flaws/typos/mistakes in our guide. We are not held responsible for your actions or the
consequences of your actions.

The following, free lists of materials, step-by-step suggestions and diagrams are just
that: suggestions for you to consider following. We encourage creative, independent
thinking. Please, feel free to make changes and deviate as much as you desire from this
project guide as you see fit. If you know of a better, safer, healthier, more
environmental way of doing something, by all means do it!

Warnings:

Please use caution and sobriety at all times while planning, building and installing your
DIY solar air heater. Please communicate with other members of your household before
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startlng this project (so that they can help out, too)! Be careful with all tools, especially
the sharp or electric kind. Be sure to have someone hold your ladder and hand you
tools. Do not rush.

Please use caution about where you place your holes and screws into the walls (look out
for beams, studs, electrical wires, pipes, asbestos, mice-nests, ancient, hidden chests of
gold...)

Solar air heaters can get very hot in stagnant conditions (when there is no air-flow
through them). Therefore, inside the solar collector box, the materials used should be
designed for high-heat conditions.

The high-heat “stove paint” commonly used inside solar air heaters will off-gas as it
cures and heats up for the first few weeks, so will the black, aluminum screen. This off-
gassing stinks and can make anyone feel nauseous and dizzy if exposed to it for long
periods of time. Allow your heater to cure in the sun before installing it on your home or
building and have adequate ventilation if you choose to install it before it has completely
cured.

Always plan ahead, research materials, take notes, think ahead, stop and rest, eat well,
stay hydrated, stretch, exercise, take your vitamins... And don’t forget to clean up
afterwards!

How to Build Your DIY Solar Air Heater:

“Low-Profile Screen Design”

Depending on your carpentry and construction experience, you may wish to have all
your materials sourced and pre-cut at your local hardware store, or you may have a
workshop full of awesome tools and know how to use them. Either way, here is our
guide list of materials. Again, being a guide, feel free to substitute types of materials,
change dimensions, design, whatever you wish.

List of Materials

e Aluminum Screen, Single Layer, Black (or high-heat painted black, ‘silver’
Aluminum screen): 46" x 94"

e Twin-wall Polycarbonate, corrugated "Greenhouse Glass”: 48" x 96" (4ft x 8ft)
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e Insulation “"Foam-Board”, “"Enerfoil” (This is "Polyisocyanurate” with
aluminum foil sides, designed for high-heat conditions.)
DO NOT use "Styrofoam™!)

One, 1” thick, 4ft x 8ft “foam-board” sheet. Cuts made from it:
e First cuts: Two, 1” x 8ft pieces
e Second Cuts: Two, 1” x 46" pieces

e Outer, Structural Frame: 1" thick, 2" wide Pressure-treated wood pieces:
e One: 48" long
e One: 46" long
e Two: 95" long

e Inner Braces and Baffles: 1” thick, 2" wide Poplar Wood pieces:
e Five: 46" long
e Two: 44" long
e Two: 3" long
e One: 6" long

e Rubber Door Sealing/Stripping: 1/8"” thick, 34" wide by 24 ft

e Screws:
e 13: Wood Screws for Outer wood frame and to attach Inner
Bracings: 1 2"
e 12: Wood Screws to hold Baffles to Poplar Braces with screen
sandwiched between: 34"
e "Neoprene Sheeter Screws” (For attaching “glass” to pressure-
treated wood frame): 30pc box, size:{ 10 x 1 2"}
16: Long, (5”) Screws for Metal Braces to secure collector to wall

e Metal Braces for internal square, structural framing of Pressure-treated wood
frame: 4, (90° angle), 1 2"

e Metal Braces to secure collector to wall of building: 8, (90° angle) CRNR ZINC 2"

e Pipe for Inlet and Outlet: 4” diameter Dryer Vent, Aluminum: two pieces (cut to
length, depending on thickness of your walls)

e Foil Tape: (for high heat ducting) for sealing any purposeful and “accidental”
holes in foil-lined foam-board
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“Gorilla tape”: Weather proof, UV resistant, for sealing twin-wall tops, bottoms
and all around it again to seal it to pressure-treated wood frame.

e Expanding glue, (expands and cures with moisture): used to seal and glue
pieces of “foam-board” insulation together: not to be used in internal heated space
of collector.

e Paint: Matte, Black, High Heat “Tremclad” Enamel (made for BBQs and stoves).

e Caulking: for outside sealing around pipe-vents to outside wall and back-side of
collector

e Staples for staple gun, to hold aluminum screen in place

e Basic tools:

o Pencil and notebook

o Calculator (brain or hand-held)

o Knowledge of electrical wire-systems/pipes within home

o Stud-finder (-no, we don’t mean a dating-site, like "OkCupid”)

o Level

o Square

o Measuring tape

o Screw-drivers

o Wrenches (for sheeter screws)

o Drills with various bit sizes (Electric drills with many different applications
are nice!)

o Hole Saw, 4” (or get creative with small hole-drillings, saws and chisels)

o Staple gun

o Clean Cloth for wiping things

o Broom, dust-pan, vacuum...

o Sturdy Ladder

o Ladder holder and personal assistant

o Some Arms, legs, hands, brains, sanity, support-network, therapist...

o Camera (You must take pictures or movies and share them on Facebook,

YouTube, Twitter, Instagram, DIY, eco-living, solar forums and everywhere
else on the Internet!)
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“Low-Profile Screen Design”
e Side-View

Diagram © Greenhill EnviroTechnologies Inc.
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DIY Solar Air Heater: 17 x 2" x 48" Pressure-Treated wood
B 96" —®
“Low-Profile Screen Design”
e Front View A 1”7 x 46” Foam- Board Piece On Top of Large, Back Piece
Diagram © Greenhill EnviroTechnologies
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DIY Solar Air Heater:

“Low-Profile, Screen Design”

e Front View, B ' 1” x 46” Foam-Board Piece On Top of Large, Back Piece

Diagram © Greenhill EnviroTechnologies Inc. -
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Alright, so you have your materials and you have looked at the diagrams, and hopefully
made some terrific sketches of your own in your notebook. Now, you need to find some
space to work: a kitchen, dining-room or living-room floor will do, but having a deck,
garage, basement or shop is handy, too (especially if anyone else lives in the same
house as you).

Assembling Your DIY Solar Air Heater:

“Low-Profile Screen Design:

The Insulation box and Structural Outer Frame
e Lay out big piece of insulation “foam-board”

e Using expanding glue (read directions: moisten first...): glue 1” pieces of foam-
board on top of big piece, flush with the edges.

e Use small wood screws if you wish to hold it together while glue sets, move it out
of the way...

e Once set, apply Gorilla Tape to outside seams of foam-board box (this seals it
even more).

e Carve out 2" gaps in the foam board where the ends of the top, black-painted
poplar wood braces will fit.

e Place Foil-tape over exposed foam-board “rut” innards (Polyisocyanurate can be
crumbly)

e Then take it outside and paint the inside with the high-heat black paint. (Though
we do not condone spray-can usage (they are messy and polluting), the thinner
the layer of paint, the better... So, you can make up your mind on your application
methods.)

e Let it dry and cure somewhere well ventilated

e Lay out pieces of pressure-treated wood: screw them together, and screw in
square braces on inside of each corner
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e Once glue has set, place foam-board structure within pressure-treated wood
frame: it should fit snugly.

e Glue it in place within the wood frame with more expanding glue, move it out of
the way and let it set

e Once glue has set, use more Gorilla tape to seal up seams just on the backside
between the foam-board and the wood frame

The Inner Screen Framework

e Get out your Poplar wood pieces, and lay out all five long pieces, with correct
spacings and positions (see diagrams).

e Lay Aluminum Screen on top of long pieces of poplar and staple in place in correct
positions.

e Lay Long pieces of poplar wood over top and bottom long pieces, with screen
sandwiched between: screw in place

e Place short, baffle pieces in position, with screen sandwiched between: screw in
place

e Flip the whole, floppy, screen frame over and paint front, long, “brace” pieces of
poplar wood.

(These long “brace-pieces” act to hold the screen in the middle of the collector
space, but also keep the twin-wall glass from bending inwards. They will be visible,
so with them painted black, it makes the collector look much more futuristic from
a distance... Shiny, aluminum framing all around the outside of the collectors
would make it really look futuristic, also. You can decorate the perimeter of your
collector however you desire: painted trim to match you window and doors would
be nice, too!)

Pre-fitting the Screen Framework into the Collector box
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e Position screen in place within the foam-board frame and within the carved out

(and taped over) “ruts”. Make sure screen is nice and taught (mostly for
aesthetics).

e Pre-drill holes from outside of pressure-treated wood frame into middle of ends of
the top, black-painted poplar pieces. Do not screw them in place using these pre-
drilled holes, yet, though!

e Remove screen-framework, and set-aside.

e Wipe-down or lightly sand (and then wipe down) top edge of pressure-treated
wood frame and apply the sticky-backed rubber stripping/sealing

e Place twin-wall glass on top and pre-drill your holes for the sheeter screws.

e Remove glass and clean up shavings.

You have now essentially built your solar air heater! Wow!

e Pat yourself on the back, smile, take pictures of your excellent work... take some
selfies, too!

e Share pictures all over the internet!

e Clean up... then take a break, have a healthy snack and fluids, rest or sleep and
finish up another day!

How to Install your DIY Solar Air Heater:

“Low-Profile Screen Design”

e Before drilling any holes in walls, be sure to fully build and kinda assemble your
solar air heater, including pre-drilling holes for twin-wall glass and sheeter screws.
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e To do the installation easily, you need your solar air heater pseudo-deconstructed.
Already having kinda built the whole thing, will mean that when you finally
completely assemble it on the wall of the building, you will not have to drill holes
for the twin-wall glass while it is hanging vertically (and being held in place by a
despondent assistant), making the installation experience much friendlier!

e Before drilling big holes in wall of building to be solar heated:
Beware of studs, electrical wires and pipes!
PLAN AHEAD, measure many times carefully, and think, calculate and then
measure again. Ensure placement of holes allows for good placement of
heater on wall.

e Measure carefully: the inlet and outlet holes should be 84" apart, center to
center, and of course, vertically aligned.

e Measure and make holes starting from the Inside of the building (it is easier this
way, and allows you to look for studs, electrical wires and pipes, as you cut
through your first layer (the drywall layer, for example).

e A 4" hole-saw is helpful! (But be careful with those electrical tools!)

e If you have thick walls, use a long drill bit to act as a guide hole (center point) to
poke through outer layer of wall. Then work from the outside of the building,
making holes inwards to meet up with the beginnings of the first hole made from
inside.

e Push top 4" vent pipe through until just 2” proud of wall of building. Cut your vent-
pipes to length, depending on thickness of your wall and if you wish to inset your
fan and fan housing (a square, donut shape with round center, that connects fan
to the pipe) into the wall.

(See Installation Diagrams and Okapi Instruction Manuals for more details on fan
installation and sensor placement. The installation of the Okapi System happens after
you have completely installed your solar heater (unless you wish to hide your inlet wire
by putting it through the bottom outlet in the wall, alongside the outside of the outlet
vent, run it up the outside of the wall, behind the solar collector box, and back in the
upper Inlet hole, along the outside of the Inlet vent, then back around the front of the
Inlet vent to place your sensor there: in that case you may need a wire-length
customization. Feel free to contact us for wire length customizations!)

e Place additional insulation around outside of pipes within wall, if desired.
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e Make just the top 4" hole in empty collector box.
e Place empty collector box onto vent poking out of wall.

e Use a Level to ensure empty collector box is hanging vertical. It can just hang
there, it doesn’t weigh much, but having an assistant helping and holding is nice.

e Poke hole through box where bottom vent hole in wall has been cut. Now you can
cut out your bottom 4” hole in back of empty collector. Doing it this way ensures it
hangs straight.

e Push bottom Vent pipe through until it is 1” proud of back of collector.

e Carefully mark and measure placements of braces that will secure collector to the
wall.

e Now, remove your empty collector from wall.
e Putinlong, 5” screws (if your wall is relatively thin, you can use shorter screws)
through braces, carefully placed on your measured marks. (Again, CAUTION:

Beware of electrical wires or pipes that may lurk beneath! Plan ahead!)

e Apply caulking to seal cracks around vent pipes and the wall and where the pipes
meet the back of the collector

e Put empty collector back on wall, with vent pipes sticking through its holes, again.

e Screw already secured braces to framework of your collector: now your collector is
secured on the wall! (But it has yet to be fully assembled)

e Snip cuts regularly around 1” proud vent pipe and bend flat back against back of
collector.

e Paint this bent vent pipe opening if you desire with high-heat black paint if you
desire, (for aesthetics).

e Now reassemble your collector on the wall.
e Place screen framework into position. Secure it in place with screws (through

those pre-drilled holes you made) entering from side of pressure-treated wood
outer structural frame, into ends of Poplar braces that hold the screen.
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e Use UV resistant, weatherproof tape to seal tops and bottom of corrugated twin-
wall glass. This prevents rain and moisture from getting inside the corrugation. Do
this on a dry day or you will seal in moist air, which will show itself on chilly, early
mornings as condensation, before the collector heats up in the sun.

e Once happy with screen framework in place, and the inside of collector is free of
any shavings, or dust/dirt (use a vacuum, if necessary), place your sealed up
twin-wall glass into position and secure with sheeter screws. Only screw in tightly
enough to compress the rubber seal-stripping and very mildly squish the twin-wall
glass. If you screw it in too tightly, you crush the twin-wall glass, which does little
harm, but does stress its structure.

e Sheeter screws (with holes pre-drilled before, right?) should go about every foot,
securing the sealing the twin-wall in place. Having these holes already pre-drilled
is good, or you will have permanent shaving bits inside your heater: which might
not hold up to expert, DIY neighbor’s scrutiny of your new, futuristic, solar home-
heating appliance!

e Finally, add sealing tape (gorilla tap, UV resistant, weather-proof) all around

perimeter of twin-wall glass, further securing it and sealing all air-leaks possible
between it and the pressure-treated wood frame.

Major Congratulations to You!
You did it!
You have a solar air heater, you built yourself, installed and looking great!

e Pat yourself on the back, thank your family and assistants, jump up and down,
dance and cheer!

e Take lots of pictures, videos and some selfies, too!

e Share pictures and videos on Facebook, YouTube, eco-living, DIY forums,
Instagram, Twitter... Everywhere!

e Clean up, have a healthy snack and some fluids, rest and celebrate.
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Installing your Okapi Fan Control System for Your DIY Solar Air Heater
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e Get out your Okapi Bluetooth or your Okapi Standard System and read the uses
and warnings... go on our Website, view or download and read the assembly and
instruction manuals. Watch our assembly instruction videos...

e Install your Okapi Bluetooth System and watch your DIY Solar Air Heater
performance with the Okapi Manager App on your Android Phone or Tablet, or
connect with your Bluetooth Computer!

e Brag about how well your solar air heater performs using real data!

e Pat yourself on the back, yell, *Hurray! Lower Heating bills”, “Yeah! Less air
pollution!” and “I'm awesome!”

e Take Pictures, videos and some selfies, too!

e Share pictures and videos all over the Internet!

e Write to your grandparents, parents and other family members to tell them you
are a leader in the solar heating movement. Thank them for all their love, support
and guidance throughout your life.

e Invite friends and neighbors over to feel the heat coming out on partial-sunny
days! Talk about it like it is a world-changing, technological breakthrough, because

itis.

e You have made the next generation proud! Well done, good Human Being!



