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1. Introduction. 

 
This report summarize the results of the testing of the TN535 small wind turbine in the context of the UK 
MCS product certification [1,2]. 
 
The tests were performed according to BWEA 2008 standard for small wind turbines [3], which in turn 
refers to the IEC 61400-2 [4], IEC 61400-11 [5] and IEC 61400-12 [6]. 
 
The tests were carried out by GL Garrad Hassan's WINDTEST1 in Kaiser Wilhelm Koog (DE) [7]. 
 
The turbine tested was taken from the production line and is fully representative of current production 
models. Any TN535 small wind turbine produced after July 1st , 2012 meets the UK MCS certification 
requirements and any machine sold into the UK will be affixed with the “MCS Approved Product” label. 
 
 
Sincerely, 
 
 
Franco Tozzi            Andrea Tozzi 
President of Tozzi Nord         CEO 
 
 
 
 
  
 
 
 

 
 

 
 
 
 

  

                                                
1 GL Garrad Hassan's WINDTEST is a laboratory accredited for measurements according the IEC 17025 standard in the context 
of IEC 61400-2 and other norms about wind energy. 
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2. Power Curve 

 

The following tables shows the power performance test results for the TN535 small wind turbine, 
normalized to a sea level air density of 1.225 kg/m3, in accordance to IEC 61400-12-1. 

 

 

Table 1 - Power Performance Result at sea level air density, 1.225 kg/m3. 
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The following graph shows the power performance test results for the TN535 small wind turbine, 
normalized to a sea level air density of 1.225 kg/m3. 

 

 

Figure 1 - Mean power curve and power coefficient at sea level air density, 1.225 kg/m3. 
 

 

 

 
 

 
 

 

 
 
 
 
 
 
 

  

BWEA Reference Power (kW) 10.3 

Maximum Power (kW) 10.3 

Cut-in Wind Speed (m/s) 2.5 

Cut-out Wind Speed (m/s) 16.0 

Table 2 - BWEA Definitions Results. 
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3. Estimation of annual energy production. 

 
The following tables shows the expected annual energy production upon the test results for the TN535 
small wind turbine, normalized to a sea level air density of 1.225 kg/m3. 
A Rayleigh wind speed distribution (Kshape=2.0) and a technical availability of 100% are assumed 
according to BWEA [3]. 

 

 

Table 3 - Estimated Annual Energy Production at sea level air density, 1.225 kg/m3. 
 

 

 

 

 

 

 

 

 

 

 

  

BWEA Reference Annual  
energy (kWh) 37300 

Table 4 - BWEA Reference Annual Energy. 
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4. Acoustic noise levels. 

 

The acoustic label of the TN535 small wind turbine is reported below.  

 

Figure 2 - Noise Label. 
 

The BWEA Reference Sound Levels at 25m and 60m at an 8 m/s hub height wind speed are:  

 

Lp,25m  = 48,8 dB(A) 

Lp,60m  = 41,3 dB(A) 
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5. Duration test. 

 

The following list states the main statistics of the Duration Test. All the requirements where successfully 
achieved. 

 

Start date: 2011-10-26  

End date: 2012-06-28  

Tower: 18m, polygonal, flanged 

 

Criteria Requirement Achieved Status 

General 

At least 6 month of 
operation 

8 month Pass 

Power production at 
any wind at least 2,500 

hours 
4,555 hours Pass 

Power production at 
wind speeds >= 15 m/s 

at least 25 hours 

53 hours Pass 

Reliable Operation 

Operational time 
fraction of at least 90% 

97,8% Pass 

No major failure of the 
turbine or components 
in the turbine system 

No major failure Pass 

No significant wear, 
corrosion or damage to 

turbine components 

No significant wear, 
corrosion or damage 

Pass 

No significant 
degradation of 

produced power at 
comparison wind speed 

No significant 
degradation of 

produced power 
Pass 

Dynamic Behaviour 

No excessive tower 
vibrations or 
resonances, 

turbine noises or tail 
and yaw movements 

No 
abnormal behavior 

could be noticed. No 
noticeable oscillations 

had occurred during the 
test period 

Pass 

 
 
The turbine has been observed regularly during the test period at the whole range of wind speeds. As 
the test site is located in close proximity to the GLGH office in Kaiser-Wilhelm-Koog the turbine was 
constantly overseen. No abnormal behavior could be noticed. 
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