Solar Hot Water Controller
Basic system

The sun heats the evacuated blue heat pipe tubes on the roof and a pump transfers the heat from the panel manifold to the main copper tank via an internal copper coil.

The white controller box that came with the system measures the temperature of the panel on the roof and the temperatures of the bottom and the top of the main tank.

When the panel is x degrees hotter than the bottom of the tank the pump comes on to circulate the water. (Read the manual to set x)
The circulating water must be kept under pressure to prove that there are no leaks. A meter reads the pressure and an expansion chamber containing a rubber diaphragm and spring maintains the pressure. A garden sprayer full of antifreeze can be used to top up the pressure. Any leaks will go into a big bottle at the back of the shelves – check this now and then.

The controller turns the immersion on at set times. Be sure the clock is set correctly (24 hour clock)

The relay that is built into the commercial unit is rated to switch the immersion – but it looked very small to me so instead it controls a powerful external mains relay that then switches the immersion via the grey mains socket

Two tank system

The sun can heat one tank rapidly so in case tomorrow is cloudy the home built system switches the sun heat to the second copper feeder tank that first takes the cold mains water.
This is done with a 2 way electric tap that switches the solar hot water to one internal coil or the other and the top and bottom thermometers on the feeder tank are connected to the commercial controller as appropriate.
The controller then thinks that the immersion heater needs to be on but the thermostat in the immersion heater is set to turn the immersion off a few degrees below the maximum temperature that the controller has tried to lift the main tank to. Of course, he main tank will be at that temperature before the system switches the sun to the feeder tank so the immersion will be held off by its own thermostat.

Or put another way – when the tank switcher has turned the solar hot water to the feeder tank the purchased controller will attempt to turn on the immersion heater when the timer says it should because it thinks the tank top is cold. However the solar hot water feed was only turned to the second tank because the primary tank was hot. The INTERNAL thermostat in the immersion heater will not take the current offered by the controller because it is hotter than it’s own internal setting.

To test at what temperature the INTERNAL thermostat cuts off plug the immersion directly to the mains and watch the thermometer on the commercial controller. Adjust it to about 57 or 58 (the controller is trying to lift it to 60).

To measure the top and bottom temperatures in the feeder tank turn the rotary switch to “FEEDER”.
The rotary switch on the home built white box sets different modes as below :-
PC

A Linux controller switches tanks via the long line i2c bus. A web page reports the performance. The control is more accurate than the fall back options below. The status of the system is reported.
External (no Linux PC control)
The external electronic thermostat in the black box tells the

home-built white tank switcher box to switch tanks.
The i2c bus can still report the temperatures and status.
Main tank


The system can no longer switch to the feeder tank.

The i2c bus still reports the temperatures and status.
Feeder


For testing only – as above.
If all fails unplug all solar plugs then unplug the immersion from the grey painted mains outlet and plug it directly into its own mains socket round the corner near to the tank. 
It will run continuously at the temperature set on the immersion heater head.
Service


Air can be let out on the valve on the solar panel manifold on the roof – it is supposed to be automatic.

Keep the circulating antifreeze water under pressure. On hot days when the tank is as hot as it is allowed to get the water in the manifold can boil. Water is lost through the air release valve on the manifold as steam. This is the water that should be replaced to keep up the pressure generated by the diaphragm and spring in the red expansion tank – if that gets to its end stop the system may stop circulating due to air in the pipes (?)
