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As the green agenda fills our newspapers and the cost efficiency 
of using renewable sources is realised, on-grid solutions are 
growing in popularity. For properties not connected to the 

grid, reliability and efficiency are key for the end user. 
Home installations have different energy requirements to com-

mercial. The average South African home consumes between 10 kWh 
and 60 kWh a day. A business will use on average 150 kWh - to several 
MWh a day - obviously dependent on the size of the operation. You 
need to consider your location (whether there is sufficient wind), en-
ergy requirements, location topography and available space, before 
you install the right small-wind solution.

Availability of wind

In a typical home installation it is important to determine the avail-

ability of wind resources at the location. Coastal areas usually have 
very high average wind speeds throughout the year. In cases like 
these a ‘wind only’ solution is the most appropriate option. If you are 
located inland, and wind is not always prevalent, a hybrid solution 
is more suitable – for example, a mix of wind and solar. Using your 
location coordinates, renewable energy providers can advise on the 
best solution for your location and needs.

Multiple turbine installation becomes a possibility if sufficient 
land is available, allowing more energy to be tapped from the re-
newable source. 

If this is not available, the home will then be partly supplemented by 
the wind energy input reducing the total energy consumption. Many do 
not have the luxury to decide to be either off-grid or grid-tied, but if you 
have the chance to make the decision there are certain points to consider.  

Small-wind energy 
reduces grid reliance
By L Gouws, Kestrel Renewable Energy

Improved reliability, thanks to financial investment, technology developments and greater awareness, has surged the interest and popularity 

of renewable energy solutions. 
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Off-grid

In an off-grid situation, the wind turbine will be connected through 
its controller to a battery bank. In turn, the battery bank will be con-
nected to the home’s electrical supply for emergency back-up or to 
supply energy to the home consistently (whilst having back-up energy 
available in the case where there is a break in the electricity supply).

 
Grid-tied

If the system is grid-tied, the turbine through its controllers will be con-
nected to a grid-tie inverter, which will supply the required frequency 
and voltage energy into the property’s electrical grid. In the case 
where additional energy is required to supplement the wind turbine 
energy the energy will be supplied from the national or local grid.

Examples

An example of an off-grid solution is in a remote area in Italy, Cas-
telberto Verona. In this instance, a hut, which requires energy for 
heating, hot water and for the kitchen, uses a 3 kW Kestrel small-wind 
turbine. The e400i model in an off-grid system charges a battery that 
provides all the power the small home needs. 

In comparison, a grid-tied wind turbine in Barbados powers a 
home. A typical installation like this will use a 3,5 kW wind turbine 
connected to its controller and a grid-tie inverter that in turn is fed 
into the grid. All the electricity supplied from the turbine supplements 
the home’s electricity consumption and saves the family money.

When you look at this in relation to a commercial installation, the 
replacement of the full load by wind energy becomes more of a chal-
lenge because of the large amounts of energy used by commercial 
installations. To replace the full load with wind energy or solar energy 
will require very large wind turbines that will require Environmental 
Impact Assessments (EIAs) and planning approval that can take years. 
The space requirement for such an installation is vast and in most 

cases will not be practical. So, for a business in this predicament, it 
is more practical to use small-wind turbines to supplement part of its 
load. If it is the right location, wind can pay a big part in this.

One example is a factory in Colorado, USA. It installed eight 
Kestrel e160i (600 W) wind turbines, which were and had to be grid 
connected (UL approved) through a single grid tie inverter and the 
energy from the turbines supplemented the energy usage of the plant.  
This means it reduces its pull from the grid, its reliance of fossil fuels 
to power its plant, and of course, saves money.

Small wind turbines do not just have to power homes or facto-
ries - in agriculture, small wind turbines are also helping to pump 
water. Using electricity generated by wind, this is more effective 
than the previous mechanical solution and generates up to twice 
the water volume.

Conclusion

The South African government sees the ‘green economy’ as the new-
est economy. The awareness of renewable energy’s benefits is not 
just on the bank statements or the reduced carbon footprint, but on 
reliability. With rumours of power shortages and appeals to reduce 
the load on the grid, it is empowering to know you are self-reliant, 
independent and leading the pack when it some to renewable energy. 
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