Solar Thermal Systems
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Aspects:

With optimal use of a solar powered hot water system, a saving of up to 70% of the usual firewood consumption can be achieved
Hot-water can be used for shower, washing of cloth, washing of dishes, preparing food and tea / coffee.

On the other side the water is pasteurized and is potable, no risk for diseases especially for children
If you use an additional cold water Tank you have a water-reservoir if no water is coming. 

Natural circulation of the hot water works due to thermo siphon effect
Rough calculation

	Persons in House-hold
	Solar-Collector Area 
	Tank-Size in liter

	1- 2
	3 - 4 m2
	250 -300

	3- 4
	5 - 6 m2
	350 -400

	5- 6
	7 - 9 m2
	450 -550

	7- 8
	10 - 12 m2
	600 -800


Pipes

½ inch for 60-100 l Tank

¾ inch for 200-300 l Tank

1 inch for 500-900 l Tank

Standard: 2m² Collector-Area for a 300 Litre Tank.

Collector, Absorber
Two Glass make sense when the temperature difference between collector inside and ambient-Temperature is more than 50 or 60°; If you have two glasses, the inner glace can be very thin!
1 m² of Collector is enough to heat 50 to 100 l of water in summer in Germany
Size of Glass better not more than 1 m²; After that it is better to take two glasses. Smaller glass-sizes also better at hail (Hagel)
Sealing the Glass at the edge with felt or rubber (Filz)
Insulation layer should be about 5 cm thick, distance Absorber to glass also 5 cm.
Insulation: wool, old clothes (for example in some mattress) kapok, saw-dust, coconut-fibre
Thickness of the glass-sheet must be at least 4 to 5 mm.

For the absorber: Best copper-sheet, Aluminium also good ore corrugated galvanized steel (for example from roofing) 
Rough the surface of Absorber and Pipes with steel wool before painting.

Solder bonds brake because copper expands more than steel. Better wire the tubes to the plate

Copper-pipes with a diameter of 15 mm … 18 mm

Wooden box
Isolation: Cloth, straw, small wood-shavings, wool: Layers: hot, cardboard, Aluminium-Foil, Isolation-Paper, wrapping paper (Packpapier)
rain protection: A L-Shape Profile all around that convers also the rubber for not getting destroyed by the sun. 
Pipe holes in the wood are not easy to protect against coming in water. Put a wire around the Inlet/Outlet-pipe and drill it. 

Don’t use Thermopen-Glass (double glass), inner glas can crack

Glas should be free to move a bit when getting hot 

Glass must be mounted perfectly level, and properly bedded to allow for its expansion and contraction.

Make the box only 1 cm bigger than the Absorber

Secure the glass with metal-holder at the button side, but some moving should be possible. 
Water increases the volume when heated up to 5%. So keep space for that in the Tank.
Tanks

Oil, diesel, petrol and soap drums are usable, provided they can be cleaned with hot water and soda.
Tank must be higher than thick.
A Plastic-Tank is a good choice for having a good Temperature-levels in the Tank but they get flexible when they are hot. So fasten them with an iron belt of Steal around or a cable etc. 

Protection of the in / outgoing pipes, they may deform the Tank!

You can put optional calming sheets or let water flow in very smoothly 
For cold water inlet constructions against too much flow: close end and make holes at the side; Or make it flat or a wire-coil.
Normally 5-10 cm insulation.
The insulating material can be locked into a cover.
To insulate the top of the storage tank, use a self-made pillow for example. 
Tank must be about 0,5 m above the Level of the Solar-Panel.
To protect the insulation layer against rain and dust, make a metal envelope out of a galvanised corrugated or flat-plate sheet.
It must be possible to empty the whole system at the deepest point from time to time
Solar hot water Inlet at Level 50-75%, should be always under water.
Condensate water should trip back to Tank.
Isolation may never get wet!

Can there be a backflow to the cold-water Inlet? Otherwise use back-flush protection valve.
Cut glass not till the edge, oil the cutter. Hammer softly at the other side of the cut or put it over a edge of a wood.

Use putty (Kitt) for glass-houses or Silicon.
Wood: paint only at places where the rain can come.
Wood-Paint: Oil-paint with light pigment. 

Paint not too thick! May be use a Spray; Lacquer (Lack) dull black. Heat-resistant.

Best is selective-colour! Not easy to get!

Wood changes shape only crossway (quer) to the grain (Faser), that means length does not change. 

Isolation: Cloth, straw, small wood-shavings, wool, 
Isolation-Layer: Hot metal, then cloth or cardboard, then Aluminium –Foil then Isolation
Pipe
Isolate pipes with about 30 mm Layer of wood-wool or any other material. Then for example adhesive Aluminium foil. Put a hole at low level to get water out. Don’t put pipe in the soil (water and cold)!
Rupper-pipes with textile coating (garden-hose) can hold the pressure. But should be ok for drink-water.
Iron-Pipes: use few hemp (hanf) and Vaseline; cutting screws with oil! 
Isolations with truck-tupe or plastic-bags: Truck rubber do not use in the sun.

Copper-pipes with Soldering-Unit and pewter (Zinn). But clean first and grease. Pipe must be hot enough that pewter melts that means the Pewter must melt by touching the copper.
Pipe through a hole in a Tank: make a Screw inside and outside and seal it.
If the Plastic-Pipe is to small: widen with Temperature or soap or file (deu: Feile; spa: Lima)
Some Plastic: hot-water releases softener (Weichmacher)! Check that the Plastic-Pipe is hot water resistant.
Polyäthylen (PE) and Polypropylen (PP) could be drink-water resistant, heat-resistant. Clarify about UV-light resistance.  

Not good: PVC (smells), PS, PU-Foam, Epoxid-resin (Harz)
Cold water Buffer-Tank

Not really needed only if Inlet can not be mounted in Main-Tank. But with that you have a good water reserve and the water comes into hot water-Tank more slowly. 
The buffer tank should be placed higher than the storage tank. This makes sure that the storage tank is always full with water. 
The vent of the hot water-Tank must be higher than the Buffer-tank.
Take care of Air-Bubbles somewhere! Make Pipes accordingly! Pipes must always go up and not little bit up, then down, then up again. Air prevents from water-flow, although there is a Pump. 
Make how-water-pipes thin that not too much water is stored in the pipe and it takes too long to get heated
At the lowest point of the collectors (the lowest point of the system) a tap or removable connection should be installed to drain and clean the System
Problems and Maintenance
There are two possible causes for enclosed air; the air vent is choked or not all the connections slope upwards.
If there are problems with the hot water circulation (not because of air) you have to open the tap. This will cause the dirt to flow out of the system.

Glazing: Clean with soap and water if they are dirty. Anyway they get also cleaned by rain. 
Check wood for moisture penetration or peeling paint

When the absorber plate is empty of fluid, it is possible for the collector temperature to reach high Temperature

Soldering Copper-pipes

First clean with cleaning-paper (Schmiergelpapier). Then with Soldering-Unit and pewter (Zinn). But clean first and grease. Pipe must be hot enough that pewter melts. Then don’t move until it is cooled down. 

To solder, heat fitting at joint with inner core of flame until solder melts when touched to it. Be sure not to overheat the joint -- if the solder boils, it is too hot! Allow solder to flow into the crack between fitting and pipe. Check joint. Do all joints on the same fitting with the same heating. Use a minimum of solder. If you feed too much, it will run into the pipe and restrict water flow. Don’t move joint before solder sets. 

Where to do the Equipment?
The Tanks have a good weight with water and it can fall down if the construction is too weak!

What is the possible influence of shadows of nearby trees and buildings?

The angle of inclination of the collectors is dependent on the latitude of the place on earth.
Tanks must be at least 1 m higher than the Shower.
Hot-Water-Tank must be at least 50 cm higher than the Solar-Paneel.
Cold-Water-Buffer-Tank must be at least 50 cm higher than the Hot-Water-Tank.
Foundation 

What Material is needed for a foundation? 
Save water: install flow restrictors in your faucets and shower head. Most people don’t notice a difference in the way the shower feels, but their water use is cut in half.

Links: 
SolarWaterHeaterManual.pdf: http://www.aidg.net/index.php?option=com_remository&Itemid=34&func=fileinfo&parent=category&filecatid=45
SolarWaterHeater.pdf: http://www.wot.utwente.nl/knowledgecenter/publications/zigzag.html
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