
Marty’s Solar Air Heater Notes
For The Great Big Energy Challenge made by 
BBC Scotland I built a solar air heater made 
from pop cans. Here is how I built the device 
and how I would go about making one that is 
of long lasting use. 

Please note I am a free-lance prop builder 
and this is not an official BBC fact sheet. 
Furthermore, if you build a solar hot air heater 
it will be your design specific for your 
situation. As such you must be prepared to 
take all responsibility for any accidental 
damage caused in the making and fitting of 
the solar air heater. 

How effective the heater is depends on a 
range of things. Ultimately the amount of 
direct sunshine is going to be the thing that 
will make the heater work. If you don’t have 
somewhere that gets lots of direct sunshine 
for long periods, stop now! Disclaimers out of 
the way, here is what I did...

General Advice
This is not a simple thing to make and will need some careful planning. In order to get it 
working really well you will need to take care building it. Be warned, it is also not a quick 
thing to build (on a large scale). You may be able to scrounge most of the components 
needed and with a little imagination it should be possible to build this cheaply. I have listed 
Screwfix part numbers where possible. Search for them at www.screwfix.co.uk.

How it works
The solar heater is very simple. It consists of a large, insulated box with a clear lid of some 
sort. Everything inside the box is painted matt black. When placed in direct sunlight, the 
black colour absorbs the radiant heat and the clear lid makes the whole thing work like a 
greenhouse. The temperature inside the box rapidly rises and reaches temperatures in 
excess of 70 ºC. 

Cold air, from the house comes in at the base of the box, passes through a whole series of 
aluminium tubes made from drink cans stuck together (painted black). As it does, the air 
picks up the trapped heat. The now heated air passes out of the top of the box and returns 
to the house. You should get temperatures of 30 ºC, maybe more. 

A flow of air will start immediately, just using the convection current set up. However, 
ideally a small fan is used to pull the air through the system. The location of the heater will 
determine how the air ducts from the house are connected to the heater. However, 
standard flexible metal ducting is ideal and can be bought with insulation already wrapped 
around it. 
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Build your box
The box was made from 12mm plywood, 
although 18mm would be better. Joints 
were made be running a 25mm baton of 
wood inside each edge and screwing in 
from the outside. The whole box was then 
lined with 25mm Kingspan loft insulation 
(from B&Q). Glue the insulation in place 
with a grab adhesive (Screwfix 87451). For 
the lid I used a large sheet of 25mm acrylic 
I had from another job. This was screwed 
down into place.

The size of your box is probably going to be 
determined by what you use for the clear 
lid. Sheet acrylic or polycarbonate is 
expensive, but you can buy it from B&Q. An 
old window would do the job, but is going to 
make the box very heavy and you will need 
to consider how you will support the weight.  
If it is double glazed, be warned that if the 
seal goes and water gets in, algae will grow 
inside and turn your glass opaque and 
useless.

When you design the box you need to work out how many tin cans you can sit side by side 
and end to end under your clear sheet. You need to allow about 120mm at the top and 
bottom to cut the inlet and outlet holes. The ducting to connect the heater to the house is 
standard 100mm type (Screwfix 18232 or 37075 or for best results insulated 90765) and 

can be connected to the box with round pipe 
connectors (Screwfix 12697). 

The tin cans are held in place with two lengths 
of 12mm ply cut with lots of holes. The holes 
were cut with a 57mm hole saw (Screwfix 
11002), with each hole centre 67mm from the 
next. One of these lengths of wood was cut in 
half length ways so it could be used to fix the 
cans in place. 

The whole of the box, including the cans was 
painted matt black using spray paint (Screwfix 
33732). I used spray paint as it makes life 
easier and dries quickly. You could use any 
black paint, so long as it is matt black. Also 
note that you only need to spray one side of the 
tin cans, they only need to be black where the 
sun hits them. You could spray the whole thing 
once it is built, rather than individual bits as I 
did. I only did this so it could be disassembled 
for TV. 
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Make your tin can tubes
You will need a lot of tin cans! I used 14 rows of 14 
cans, which is 196 cans. Since I had just a couple of 
days to build this (that’s TV for you), I had to go out and 
buy all the cans. I’m afraid to say that this then entailed 
tipping all the fizzy drink down the drain. All that citric 
acid and I have very clean drains. It sounds 
extravagant, but Asda sells six packs of own brand pop  
for £1.50. You don’t need pristine cans, so long as they  
are not crushed, a few dents won’t be a problem. 

First wash all the cans out, any residue left 
behind will lead to a very smelly air heater. 
You then need to knock holes into the 
bottom of each can, and widen the hole in 
the top. I used a small cold chisel (Screwfix 
48828). For the base, tap just hard enough 
to pierce the base, inside the raised lip, then 
twist to open up the hole. I put three holes in 
the base of each can. On the top, use the 
chisel at an angle to cut two slots, then bend 
the ring pull down and into the can. 
To make it easier I used a few blocks of 

wood screwed to a bench to hold a single 
can in place as I knocked the holes in. Make 
sure you wear gloves as the metal edges are 
sharp. 

Now leave all the cans to dry out properly. 
any water in the system will steam up the 
transparent sheet and stop it working. 

To glue the cans together into long tubes, 
you need a fire retardant silicone or flue 
silicone (Screwfix 77289). Find a length of 
guttering or similar that you can assemble 
the long tin can tubes in. Place a can in 
the guttering, put a bead of silicone on the 
next can and slide it into place. Continue 
until you have an appropriate length of 
cans and allow to dry. 

Finally spray up you cans and get them in 
place inside the box. It does not matter if 
things are not perfectly sealed as long as 
the box is air tight. 
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Mounting and hooking up
Once your solar heater is all painted, dried 
and sealed up. Consider how you are going 
to make it water proof for use outdoors. 
Sealing all the joints with heat proof silicone 
or foil tape will help, and all the external 
woodwork will need a few coats of exterior 
quality varnish. 

The positioning of the heater is vital as it 
needs maximum sunlight. We had it 
propped up in a garden for speed. For a 
more permanent fitting you could mount it 
on the outside of a house, on a shed roof or 
on a flat roof. It can be at any angle, but if it 
is vertical you will get a convection current 
inside and this helps draw the hot air into 
the house. Whatever the fitting, make sure 
it is suitable for the weight of the finished 
heater. 

Ducting, as previously mentioned comes 
from the house and into the bottom of the 

box. The ducting then returns to the house from 
the top of the box. By feeding air from the 
house in at the bottom, and not just air from 
outside, you are starting with warmer air and 
the air coming out the top will be 
correspondingly warmer too. I used insulated 
ducting as we were running the ducting through 
the outside, cold air a considerable distance 
(Screwfix 90765). You can see the inlet ducting 
and outlet ducting in the image on the left. 

To help draw the air through the heater I fitted a 
cheap extractor fan to the end of the outlet 
hose (Screwfix 11097) so we were pulling air 
through the system. Get an electrician to do this 
is you are unsure how to do this.

A word of warning, if you fit one of these, make 
sure you have a way to block the inlet and 
outlet hoses inside the house during the night. 
If not the system will work in reverse and it will 
start cooling the air in your home. 

Finally
If you have any problems I can try to help by email. If you search the web for solar air 
heaters there are several videos and guides online, although they are all American. 
Good luck...
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