FAQ

How can I charge a 48 volt battery bank?
The most direct way of doing this is to wire the output of 4 turbines in series. In this mode each turbine contributes 1/4 of the charging voltage. During high wind speeds the voltage of each turbine goes up so you are best served to switch them over to parallel as the wind speeds go up. We can provide a special micro controller board which does this switching automatically. 

We can wind the coils for 48V but it requires using thinner wire with more loops which causes more resistance. The net effect is you get the voltage you want out but loose more energy as heat in the coils which reduces the amount of current available to charge the battery. This is a popular choice if you are less concerned about total efficiency and more concerned about reaching charging voltages at the lowest possible wind speed and maximizing simplicity of the system. 

The easiest way to obtain 48V from our standard alternator is to use a 110V to 12V transformer. Due to the fact that we are running the transformer backwards we recommend that you use a transformer that is rated for 3 times the power the alternator is expected to produce. We run the transformer in reverse so the output from our alternator is fed into the secondary and you take the power off the primaries. During our tests this has worked fine but we have not ran long term tests and this use of standard transformers is not covered by their warranty. For this to work we must leave the rectifier off so it can be connected to the transformer primaries once the transformer is installed. 1 transformer can be used per coil bank when only smaller transformers are available. 

For a small additional fee we can buy the transformer for you and pre-integrate it with the alternator so all you have to do is run the power to your charge controller. We also have an optional charge controller which switches the coil banks from series to parallel which allows us to maximize power delivered
Do you plan to provide  larger units eg: 1.5KW to 10KW?
If you can send me information on your location including average wind speeds I can get a quote for the 1.5KW unit.   Also include your target output eg:  3KW at 22MPH winds.    If there is a maximum height restriction then let us know. 

We must have the alternator plates scaled up for a unit this size because it requires much thicker coil wire and larger magnets.  The larger plates can take additional time since we must have them laser cut.

It makes most sense to use our turbine design if your location experiences a high degree of turbulence or shifty winds common during thunder storms and hurricanes.   It is also great where you must mount it close to the ground.    If noise is a concern then our unit is the best.     If you have high speed relatively constant direction winds then a propeller unit mounted on a 60 foot pole may provide a higher ROI.

On larger units we build the turbine blade frame out of tubular steel and apply the plastic as a skin over it.  This is increases the rigidity of the frame while providing great impact resistance.  The strength of the light weight steel tube allows us to continue using lighter plastic which actually decreases the weight of the turbine per watt produced.   

The main issue with larger units is that power output is a direct reflection of total swept area.  To gain higher outputs the size increases.  We can only grow the turbine to a total of about 20 foot in height and still have them easily shipped.  When we grow them in width the RPM goes down while the TSR remains constant.   The lower RPM requires that we use a larger rotor with more magnets to obtain desired output voltage.  This is fit in with the general design changes since we also use larger magnets to obtain the higher power output anyway but we are limited to 24” in diameter rotors when using ¼” steel and the unit becomes heavier which requires a crane or a cherry picker for installation.

Please be aware that as the turbine size goes up the amount of force transferred from the turbine to the mounting tower also goes up dramatically.  To give you an idea of the strength requirements For the 20’ tall units X 22” wide rotor we use 2.5” heavy wall steel frames versus 1” or ¾” tube  for the 4’ tall units.   

The tallest unit when using readily available steel can provide a 19’6” tall turbine area which with a 22” wide rotor would provide 869 watts in 28MPH winds.    These units must be braced either with guy wires or our steel diagonal brackets.
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What about excess power production during storms?

What about throttling ?
Our optional controller disconnects the load from the alternator when the battery is fully charged.   It will continue to trickle charge the batteries as needed and if it senses a drop of the battery charge state will automatically  shift power back to battery charging as needed.     

Due to our high strength design the turbine can be allowed to free spin in winds over 100MPH.  We regularly test these from the back of a car at 75MPH which is that fastest the local laws allow and have not encountered any damage from sustained operation at 75MPH.  When the alternator is not connected the turbine will actually spin faster  but that is OK.  

Our bearings are designed for speeds 6 to 10 times faster than the turbine reaches in 100MPH winds.  Our low TSR helps in this regards and in winds over 50MPH the TSR drops which helps control blade speed even during the worst storms.  
Our relatively high weight magnetic rotor absorbs energy in the form of inertia which means that short bursts of higher speed winds only cause a marginal increase in rotational speed.  In effect the weight of the turbine blade and the rotor act as inertia storage systems which help average the speed of the system.      This is a key benefit of our design because micro bursts that could crumple a high TSR system have little or no impact on our system other than a slightly higher rotational speed. 

Our optional controller provides a special hookup which takes the power that would normally be delivered to the battery bank and delivers it to a separate output from which you can run pumps,  compressors and other equipment that allows the extra energy to be usefully deployed.    In cold country the ideal use of this energy is to run electric wallboard heaters or if you have a hydronic heating or cooling system the extra energy can be use to pre-heat water using standard electric water heaters so rather than dreading the next wind storm you end up looking forward to it since it allows you to keep your home warmer  for free.    The controller is smart enough that it will continue to trickle charge the battery bank while redirecting a majority of the power to the auxiliary output. 

Why this kind of turbine instead of the standard propeller type

This is a very difficult question to answer quickly because it involves a lot of variables.     

The main difference is that this type of turbine generates high torque and low RPM.  

It is extremely resistant to damage from turbulent wind with erratic speeds and doesn’t need to be aimed which allows it to make best use of turbulent and rapidly shifting winds.  A core element of it’s operation is that the relatively low TSR allows it to operate nearly silent in winds where other units sound like planes getting ready to take off.  

It is designed to directly withstand the force of winds over 100MPH without throttling which is only possible due to it’s low TSR (under 1.0) these low speeds keep centrifuge force lower even during high strength wind storms and also reduces danger to birds  since the blade Is moving no faster than the wind. 

So, can you limit the charging voltage to 54V independent of wind speed? 

With our optional custom charge controller which runs about $249 extra you can configure the maximum battery float voltage.    
We do this in two ways.  The first is that we have the ability to operate in a voltage bump mode during low wind speeds.   During voltage bump mode the current available is typically reduced by up 400% to 800% while the voltage is boosted.  Due to the fact that this occurs when the wind speeds are low the total current supplied to the battery is seldom more than a trickle charge.

During higher winds speeds the system switches to a direct voltage feed in higher wind speeds.  The transition typically occurs at about 22 MPH.     In the Direct feed mode the current typically increases to the maximum possible for the alternator while the voltage drops.   As the wind speeds go up the voltage delivered direct from the coils goes up so the by 22MPH the coils are directly producing a charging voltage without the bump which allows a much higher current to be fed to the battery.   

By about 35MPH the voltage in direct feed mode can exceed the target output voltage so we provide a battery sense circuit which measures the battery charge state and adjusts the amount of power being fed into the battery.     This works in the form a PWM (Pulse width modulation)  during trickle charge mode as little as 0.1% of the power is being fed into the battery bank and the rest is made available to use in a secondary device such as water heating, water pumps or air pumps.
The CPU is smart enough that it continually measure the battery voltage and adjust the amount of power fed to the battery from 100% down to 0.1%  or none depending on the charge state of the battery as measured by how close it is to the target float voltage. 
PWM allows us to divide each second up into over 1,000 slices so  in a 1% feed rate there would be 10 slices each of which is 1/1000 of a second evenly distributed across the second fed into the battery.  When measured over the period of 1 second it looks like an average of the target voltage is delivered to the battery.   

In areas with regular wind speeds over 32MPH we can use a different low wind speed voltage bump circuit with an extra granulation and custom alternator coils.  This allows two transitions to higher current feeds that will better leverage the wind speeds above 32MPH. 
So for the most efficient setup for a 48V system, I am looking at the turbine cost ($350 - auction dependent) plus the transformer and integration ($89 + $49) plus the controller ($249) or about $750 total plus shipping - correct? And how many watts can I expect in non constant, gusty winds at 9000ft (avg of 4MPH with gusts to 50MPH)? Thanks, Steve

If you order it all together we can get you a $65 discount compared the price total above.

This is a difficult question because we don’t know how much time the wind spends at various speeds.    At 4MPH you will not reach the charging voltage.   You need to see about 30 seconds of wind above 10MPH to see any appreciable power output above the minimum charging voltage because you need time for the turbine to reach operating speeds.      A few minutes at 50MPH delivers more power than hours at 14 MPH so it all depends on how much time we speed operating at each speed.    A gust to 50MPH for a few seconds doesn’t help much because it takes time to change the rotating speed to match the wind speeds.  
 I reduced the alternator efficiency formula to 60% to allow for the extra heat burned off in the 48 volt configurations.     Using our 24” wide by 48” tall scoop the bucket formula  shows  
   17.2 watts @ 14MPH   
   36.5 watts @ 18MPH  
   66.6 watts @ 22MPH   
   110 watts @ 26MPH   
   169 watts @ 30MPH   
   292 watts @ 36MPH  
   400 watts @ 40MPH  
   609 watts @ 36MPH 

   692 watts @ 48MPH 

   782 watts @ 50MPH.    

These are based on a TSR of 0.27 which we believe is pretty close.
To get an accurate estimate of total output we would have to measure the wind speeds on 30 second intervals and calculate a output for each 30 seconds and then sum them together.

You generally have to reduce output at higher altitudes because the air is not as dense but this is impacted by humidity so warm humid air at high altitudes can actually be more dense than standard.      Based on our primitive formula you would reduce the formula output by 18% to 25% for a 9,000 foot.  

Q: Question - does the vertical axis turbine respond faster in gusts since it does not have to reposition like the propeller type turbines?

The area where the vertical turbine do a lot better than the propeller is when the gusts are coming from different directions.  If the gusts are in the same direction as the prevailing flow then the Vertical axis will provide less advantage.     

The vertical turbine does better when the gusts are changing direction because there is no need to re-aim as a result of changing wind directions.   In addition the vertical axis turbine typically changes speed to match the higher wind speed within 2 to 4 revolutions and can take 10 to 20 revolution to slow back down when the gust ends.

Depending on the difference between the current wind average and the gust speed it will still take some time to reach the higher speed.   We intentionally use a high mass alternator which helps level out the speed differences because it is easier for most charge controllers to deal with more stable input power.  The effect of the alternator mass is that it takes a little bit of time to pick up speed and will spin faster a little longer so it is kind of averaging the wind + gust speeds.

I would guess that you are referencing my earlier comment that you need at least 10 MPH winds for at least 30 seconds before you see significant charging.  I admit that this is conservative but better to under promise.   .  We run the controller directly from the turbine AC power   which means that it's super capacitor can be completely dead when the wind starts blowing.  It can take 10 seconds or so of  8 to 9 MPH wind to charge the capacitor and initialize the micro controller and the triac's that feed power through the transformer do not turn on until the micro controller is initialized.  In addition most digital current  meters and digital volt meters can take a few seconds to stabilize once they start receiving power so while power may start to flow after the 10 second initialization time you may not see it at your control panel for 30 seconds.
