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This page was originally featured on
http://www.bioelectrifier.com, but the site has been taken offline.

This is the copy I saved to disk when I first came across the page, and
hopefully the original owner is happy for me to keep it freely available
through my site.

It's an excellent circuit for DIY alternative/renewable energy, and
doesn't require in-depth knowledge of electronics to build and setup.

The idea of this circuit is simple, when your battery bank reaches a
higher preset voltage (indicating full charge) due to charging from solar
panels or wind/water turbines, it will activate a switch to divert
charging current to a dump load.

In the case of wind or water turbines, it stops them overspeeding and
flying apart, and/or it can put the excess energy to use by heating
water or similar. Then when the battery voltage falls to a lower preset
level, the charging current will be switched back to the batteries. With
these voltages properly tuned, the batteries will never be overcharged,
and the charging current will always be sent to the batteries when they
need it.

I am in the process of building this circuit, and will post more
information when it's done.

BUILD A SIMPLE

CHARGE CONTROLLER

FOR WIND AND SOLAR POWER SYSTEMS

Once our wind generators and solar panels were up and running, the next obvious requirement was some
sort of charge controller, since continuous overcharging would boil the electrolyte dry and ruin the expensive
battery bank. Several small controllers came bundled with the solar panels, but they were totally unsuitable
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for wind power use.

Charge controllers intended for solar panels work by monitoring the battery voltage, and once it reaches full
charge, the controller simply shorts the solar panel leads together. This doesn't harm the solar panels, but it
does waste whatever power they're generating. The energy ends up heating the transistors in the controller.

This type of controller is not ideal for a wind generator, since shorting the output of the genny while it's
spinning at high speed will generate a huge current spike, possibly destroying the controller and perhaps
even the generator in the process. On the other hand, simply unhooking the generator from the batteries is
not a good idea either, since with no load on it, the generator might overspeed in a strong wind and destroy
itself.

The ideal solution is to charge the batteries until they reach a full charge, then switch to an alternate load
where the energy can be safely handled. While we're at it, this energy should be used for some useful
purpose, such as supplementing a water heater or powering a peltier-junction refrigerator, but in a pinch, a
bank of 12 volt light bulbs will do.

LM330 — B,9,10,11 CROUNDED
4001 — 8,9,12,13 CROUNDED

The above schematic shows the simple charge controller circuit. The incoming battery voltage is divided in
half by a pair of 3.3K resistors, so the trip points are adjusted to one-half the desired levels. The actual trip
points will depend on your particular batteries, but a good starting point is 14.5 volts for full-charge, and 11.8
volts for discharged. In this case, the trimpots should be adjusted to read 7.25 volts at TP-A and 5.9 volts at
TP-B. You will probably need to monitor your battery voltage through several charge - discharge cycles to
determine the perfect trip points for your system.

The outputs of the controller are latched, and drive a pair of IFR510 power FETs, which serve as relay
drivers. If you use a double-throw relay, only one output is necessary, since the relay can switch the
incoming power to either the batteries or the alternate load as required. The second output can be used to
switch a small 12 volt DC muffin fan to vent hydrogen gas from the battery enclosure to prevent the danger
of explosion when charging the batteries.

The two push-buttons provide a way to toggle the output manually when the battery voltage was in the '"null
zone'' between the trip points. By momentarily pressing one of the buttons, the output state will reverse and
latch. A 1K resistor prevents a dead short, just in case someone decides to press both buttons at once!
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The charge controller is built on a small printed circuit board, as shown below. The diagram above shows the
component layout. Be sure to install the I.C.s and capacitors correctly, as reversing them will most likely
generate a puff of smoke. Terminal blocks are soldered to the board for the incoming 12 volts and for
connections to the relay coil.

(RIGHT) BARE CIRCUIT BOARD...

Since the incoming power is produced by several different types of surplus solar panels and homebuilt wind
generators each producing different voltages, they can't just all be hooked together... each has it's own
blocking diode in series with the positive lead. When the battery is charging, each source is pulled down to
the battery terminal voltage, so each source contributes whatever current it's capable of producing. Each
blocking diode has to be sized for the current that source can generate. The negative lead from each source
is connected to ground.
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Here's the hookup as it's working here. As long as the batteries are charging I can see the red LED glowing.
As soon as the trip voltage is reached, the red LED goes out and the green one comes on, and the power is

shunted to the alte
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rnate load. This way, no power is wasted.
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