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Abstract: - In the paper is presented a wind turbine with vertical axis helical type, which can have one or two 
rotors on a common spindle which were performed in experimental tests very good energetic results even at 
low wind speed. This type of wind turbine doesn’t need to be pointed into wind and PMG generator and 
gearbox are placed close to the ground. One of the main advantage of this type of wind turbine is the fact that 
is only one that was accepted by the environmental agencies, because of the special shape of the rotor doesn’t 
kill birds that fly in the area where these turbine are mounted. 
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1   Introduction 
Environmental pollution, greenhouses effect, 
intensification due to the wide ranging of organic 
fuel, as well care of energy supply to the future 
generations caused the accelerator development of 
technologies oriented to the realization of renewable 
energy sources. 

Environmental concerns are growing, interest in 
environmental issues is increasing and the idea of 
generating electricity with less pollution is 
becoming more and more attractive. Unlike 
conventional generation systems, “fuel” of the solar 
photovoltaic energy and wind energy is available at 
no cost. 

Wind power is today the fastest growing 
electricity generation technology. Impressive annual 
growth rates of more than 35 % between 2001 and 
2010 have made Europe into frontrunner in wind 
energy technology development. 

All around the world there is a number of small 
isolated communities, like island and rural villages 
without access to a large electricity grid. Further, in 
many places, due to remoteness and cost, it is 
unlikely that a main grid connection will ever be 
established, as telecommunications stations, 
inquiring centers, etc. 

According to rough estimates, a significant 
number of isolated consumers are spread all over 
Europe, including mainly country houses, 
inaccessible farms, shelters, telecommunications 
stations, small islands, light houses, etc. 

Additionally, a remarkable number of remote 
consumers possess an outstanding wind potential. 
Unfortunately, the absence of an electrical network 
in their major area or the prohibitively high 
consumers cost –due to large distances and peculiar 
topography – force the remote consumers to cover 
their urgent electrification needs to use small diesel 
electric generators, with all the known problems of 
pollution of environment and noise. 

As it has been proved by a lot of researchers and 
energy engineers, it will be a very positive and 
economic solution the replacement of bigger part of 
diesel generators with stand alone hybrid energy 
systems, especially in medium and high wind and 
solar potential locations. Power systems which can 
generate and supply electricity to such remote 
locations are variously termed - ”Remote 
decentralized, autonomous, or stand alone”. 
 
 

2   Wind Turbine with Vertical Axis to 
Produce 1000 W 
For the remote locations, and when is desired to be 
independent regarding the electric energy source, it 
was designed a wind turbine with vertical axis 
helical type.  This type of wind turbine is easy to 
mount on the roof of a house, having the main 
advantage of don’t need to be pointed into the wind 
direction with a system as other types of wind 
turbines. In the same time it works without any 
noise and the shape of the rotor make these turbines 
to be with any damage for the birds [2]. 
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The rotor of this wind turbine was made by the 
FINEX Company, patented in Romania, and is with 
three blades with fiber glass material. The main 
advantages of this type of wind turbine with helical 
type rotor whose main rotor shaft runs to the flow 
streamlines, from other type of wind turbines with 
horizontal axis are: 
- simplicity in construction and good strength; 
- high reliability; 
- smaller cost with 20 % as similar turbines; 
- specific power bigger on the active surface; 
- big torque moment at starting; 
- at the wind speed bigger than 20 m/sec is self 

breaking without mechanical components, due to 
its original shape of rotor [3]; 

- doesn’t need orientation after the wind direction; 
- it can works to high wind speed, as 50 m/s; 
- it is only one wind turbine that is accepted by 

environmental agencies, because it doesn’t kill 
birds; 

- doesn’t make noise during its function; 
The rotor was mathematically designed and tested in 
experimental conditions on the car adapted as a 
mobile laboratory, where were measured the next 
parameters: 
- wind speed [m/s]; 
- rotational movement of rotor shaft [rpm]; 
- generator power  [W]; 
- air temperature [0C] 

 

 
 
Fig.1 Two rotors helical type on vertical axis wind 

turbine mounted on a car during the  
experimental tests. 

 
In figure 2 is showing the bloc sketch of the main 
components of wind turbine, that was used during 
the experimental tests [5]. Because the rotational 
movement of the rotor shaft is of maximum 120 
rpm, it was needed to use a device that increase the 
rotation movement and ensure an optimum 
condition of working for the PGM (permanent 
generator magnet). 

 
Fig.2 Bloc sketch of an experimental mounting 

 
 
The electric current is threephase and is needed to 
use a device to modify it in order to be measured as 
good accuracy as possible the current generated at 
different number of rotor shaft rotation. 

Figure 3 presents the power diagram variation at 
different wind speed. After the experimental tests 
results the next formulae of calculation the power 
generated by the wind turbine with vertical axis 
helical type: 

3vAkP  ,     (1) 
where: 
P – power generated [W]; 
k – power coefficient ; 
A – rotor surface [m2]; 

v – wind speed [m/s]. 
One rotor can generate a power of 600 W, at the 

wind speed of 12 m/s, and by mounting  on a 
common axle of two rotors, it is obtained a total 
power of 1200 W.  
After the experimental tests was finded a power 
coefficient  k = 0.28. 

Figure 4 shows the variation of power and tension 
that we can obtained using a generator with  
permanent magnet generator GL-PMG-1000 [5]. 

 
 
 

Turbine rotor Device to amplify the 
rotor rotation 

Current generator GL-
PMG -1000 

Current repressor Ac      Voltmeter DC  
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Fig.3 Power diagram variation at different wind speed. 

 
 

 
Fig.4  Variation of power and tension obtained with 
generator  with permanent magnet GL – PMG -1000 

according with the rotor shaft rotation. 
 
According with the average wind speed per a year it 
is possible to calculate the Weibull distribution of 
wind probability and the power which is generated 
in a day, in a month or in a year. With these data we 
can calculate the time of payback of investment and 
the cost in Euro/kWh of the energy generated. 

This type of wind turbine is very efficient at wind 
speeds of 3.5 – 7.5 m/s, when the probability of 
using it is between 12.3 -9.5 %. This type of wind 
turbine is more efficient than other wind turbine 
with horizontal axis and with three blades. 

The next values of energy were obtained 
according with the wind speed of 5.84 m/s in the IV-
class. 

• Daily energy output = 4.8 kWh 
• Annual Energy Output = 1.750 kWh 
• Monthly Energy Output = 143 kWh 
• Percent Operating Time = 97.40 % 
In Table 1 is showing techical characteristics of 

wind turbine with vertical axis for a power of 1000 
W. 
 

Table 1. Technical characteristics of wind turbine 
with vertical axis 

 
Power 1000 W 

 
Wind speed 

cut-in wind speed: 1.8 
m/s; 
nominal wind speed: 
12 m/s; 
cut-out wind speed: 20 
m/s; 

Blade numbers 2 
Rotor diameter 1.20  m 
Rotor height wind 
turbine with vertical 
axis 

1.20 m 

Current generator GL- PMG 1000 
Turbine weight 135 kg 

 
 

Tension [V] 

P
ow

er
[W

]
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Fig. 5 Wind probability in percentage at different wind speeds. 
 
 

Table 2 shows the values of power that were 
obtained for different wind speeds at a various 
probability of wind. 

 
Table 2. The values of wind speeds and power 
generated according with the wind probability. 
Wind Speed  

(m/s) Power (W) 
Wind 

Probability (f) 
0 0 0% 

0.5 0 0% 
1.5 4 6.61% 
2.5 18 10.04% 
3.5 49 12.22% 
4.5 104 13.04% 

5.5 190 12.63% 
6.5 313 11.30% 

7.5 480 9.41% 
8.5 700 7.35% 
9.5 977 5.41% 

10.5 1320 3.75% 
11.5 1734 2.46% 

12.5 2227 1.53% 
13.5 2800 0.90% 

14.5 2800 0.51% 
16.5 2800 0.14% 
17.5 2800 0.07% 
18.5 2800 0.03% 
19.5 2800 0.00% 

Wind-power Totals: 97.40% 
 
 

3   Conclusions 
After the tests results was demonstrated the 
advantages of this type of wind turbine with vertical 
axis, against the other types of wind turbines 
patented in the world. In the time that will follow, 
based on the tests in laboratory and in aerodynamic 
tunnel, we intend to improve its performances. 
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