Battery Charging using  Solar, Wind and Water Energy

This is where most sailors' ears start to prick up, free energy!  The sun does provide us with a huge amount of energy, both directly through radiated energy and indirectly, through the wind.  

Taking solar (radiated) energy first, we need a method of converting this energy into a DC source for our batteries.  This is achieved using solar cells, packaged into arrays or to give them their more common names, photovoltaic (PV) panels or solar panels.  

In a PV cell, photons from sunlight excite electrons, generating DC electricity.  Their largest application up until a few years ago was to power orbiting communications satellites.  With a satellite, the PV array is arranged perpendicular to the flow of photons from the sun, ensuring the highest efficiency possible.  When we come down to earth, the situation changes.  The photons are absorbed by the earth's atmosphere.  The closer to the equator, the less atmosphere the sunlight has to travel through, the further from the equator, the more atmosphere due to the angle of incidence reducing from 900 to, say, 530, halfway up the coast of Ireland.  

Solar Panel Ratings

If you were on the equator, with your solar panels parallel to the ground, at midday, you would be generating the maximum amount of electricity possible.  This is also the rating that the manufacturers will have given the panels.  Typically moving north of the equator, this will reduce, moving away from midday, it will reduce further.  Interestingly, most solar panel retailers, especially online, quote Watt Hours per Day, but neglect to say that this is for the Caribbean. 

So, how do you know how much energy solar panels will provide for a "typical" cruising boat.  That depends where you are going to be.  About 200 North, Caribbean, you should get 600Watt Hours (Wh) per day, 300 North, Mediterranean about 400Wh and closer to home at 500, about 300 Wh per  m2.   This is for a polycrystalline unit, a monocrystalline unit will give about 10% more per m2.  Divide the Wh hours by 12 for a 12 Volt system and by 24 for a 24 Volt system.  Using solar panels will substantially reduce dependence on other sources, for instance in the Mediterranean to run a typical fridge you would need two 1m2 solar panels, (2x(400/12)) = 66Ah.  A typical fridge will consume 4Amps x .75 (duty cycle in a warm climate) x 24 hours = 72Ah.  This assumes that the panels are at right angles to the sun.

In conclusion, we can say that solar panels are a source of free electricity, but you need to be careful with the numbers being used.  They are a useful supplement to other generating systems.  One final word of warning, if a solar panel is shaded by for example a sail, it produces nothing, easy enough to understand, but if  50% of one of the smaller cells which make up the total panel is shaded, the output of the whole panel drops by 50%.

Wind Charging

If we are sailing, we will have wind, so the theory goes, and in most cases it is true. Typical boat mounted wind generators require at least 10 knots to commence output, at about 3 Amps (12V) up to about 20 amps at 30 knots.  Sounds pretty impressive, a lot better than solar power, but there is a catch, the wind required is apparent wind.  If you are beating at 6 knots into a 25 knot wind, you will have about 30 knots of apparent wind, but if you are running at 8 knots in a 25 knot wind, you will have only 15-17 knots of apparent wind which is good for about 7-8 Amps.  Not a lot different to 2 x 1m2 panels, except wind does not stop when the sun goes down!  With a properly set up wind generator, you would satisfy between 50% to 75% of a typical blue water cruising boats needs.  

Points of Sailing

As can be seen from above, the issue is which point of sailing are you on.  Close hauled, 20 to 30 Amps, on a reach, 10 to 15 Amps, running, 3 to 5 Amps.

Water Charging

Once the boat is moving through the water, powered by the wind, the water passing by the hull can be utilised to turn an alternator and provide DC electricity for battery charging.  There are two methods of doing this, a towed impeller where the impeller is towed about 30m behind the boat, or a fixed impeller where the unit is attached to an arm from the pushpit.  Recent reports from the ARC seem to indicate a problem with some of the towed units, difficulty in recovering the unit safely seemed to be one of the main issues, together with the additional drag of the 30m line.  A recent development is combining the wind and water charging into one unit.  This makes sense from a cost point of view.  Only the one alternator is used and only one wiring installation is required.  If you are beating to wind, the wind mode can be used, when running, water mode can be used, with 8 Amps at 6 knots and 14 Amps at 8 knots.  Like everything in life, there is a price to be paid, the manufacturers claim a speed through the water penalty of 0.15 to 0.2, feedback suggests 0.2 to 0.3 knots, not a lot considering the benefits.

Summary

To sum up, solar power has no cost in terms of slowing the boat, but you need to be very careful of the suppliers figures in terms of actual output in the real world.  Wind power works very well providing the apparent wind is relatively high and comes into its own in marinas or anchorages.  Water generation provides good solid battery charging, with the dual function units coming out on  top with their lack of towed line and reduced installation costs.

In the next Newsletter, I will be going back to a previous topic, Shorepower.  But in this instance I want to address the dangers of connecting to AC power, from electrocution to corrosion.

Paul Cunningham

