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Abstract: 

This research examines effect of different wind turbine classes in 

electricity production of wind farms. Wind classes determine which 

turbine is suitable for normal wind conditions of a particular site. 

Turbines having higher wind classes have larger blades and produce 

more energy in low and medium winds, but they are more sensitive in 

high wind gusts. 
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[I] Introduction 

Renewable energy sources are clean, inexhaustible, and environmental-friendly alternative energy sources with 

negligible fuel cost. Worldwide demand for renewable energy is increasing rapidly because of climate problem, and 

because oil resources are considered limited. Wind energy supposed as a clean and good solution to cope with a great 

part of this energy demand. 

Wind turbines present several benefits over conventional generation technologies for electricity generation. 

Reduction of greenhouse gases, contributed to global climate change and to local air quality is one of their major 

benefits. They reduce risk of fossil-fuel price fluctuations and decrease electricity-sector dependency. Developing a 

utility-scale wind project is considered complicated and very time-consuming process involving developers, utilities, 

landowners, public, and various local authorities. Each wind energy project is unique and has different characteristics, 

basic features and related steps are common. In practice, steps are iterative and overlap with one another depending 

on specific project circumstances. Key steps of development and planning for a wind farm are site selection, detailed 

wind assessment, construction, feasibility, and operation. 

In order to examine effect of wind turbine class on electricity production, wind turbine data from five different 

manufacturers have been used. For each manufacturer, two wind turbines with identical rated power and different 

wind turbine classes [IEC II and IEC III] are compared for both sites. Rated power of chosen wind turbines is 

between 1.5 MW and 3 MW. Results of present work show that for studied sites, increase in annual energy 

production of IEC III wind class turbines, compared to IEC II class turbines, is significant in all cases. 

[2] Wind Turbine Data 

The effect of wind class in wind turbine energy production is examined for five different wind turbine manufacturers. 

For each manufacturer, two wind turbines with identical rated power and different wind turbine classes [IEC II and 

IEC III] are compared for both sites. Technical characteristics of ten considered wind turbines are shown in Table 1. 

Five manufacturers are namely Sinovel, Unison, Vestas, Windey , and WinWind study shows that six wind turbines 

have rated power of 3 MW, two of them have rated power 2 MW, and remaining two have rated power 1.5 MW. 

Wind turbines of class III have larger diameters compared to their corresponding wind turbines of class II. Moreover, 

with exception of Vestas, all wind turbines of same manufacturer have identical hub heights. In each diagram, better 

performance of class III wind turbines in low and medium wind speeds is obvious, especially in case of Vestas 

models, which also present greatest difference in rotor diameter [90 m for class II, 112 m for class III]. 
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Table 1 : Technical characteristics of considered wind turbines-1 

Wind turbine model Wind class [IEC] Rotor diameter [m] 

Hub height 

[m] Rated power [kW] 

Sinovel SL 3000/105 IIA 105 90 3,000 

Sinovel SL 3000/113 IIIA 113 90 3,000 

Unison U88-2000 IIA 88 80 2,000 

Unison U93-2000 IIIA 93 80 2,000 

Vestas V90/3.0 MW IIA 90 105 3,000 

Vestas V112/3.0 MW IIIA 112 119 3,000 

Windey WD77-1500 II 77 80 1,500 

Windey WD82-1500 III 82 80 1,500 

WinWind 3/109 IIA 109 90 3,000 

WinWind 3/120 IIIA 120 90 3,000 

 

 

Fig 1 Bar chart of rated power (kw) of Wind turbine model-1 

Table 2 Technical characteristics of considered wind turbines-2 

Wind turbine model Wind class [IEC] Rotor diameter [m] Hub height [m] 

Rated power 

[kW] 

Vestas V112/3.0 MW IIIA 112 119 3,000 

Windey WD77-1500 II 77 80 1,500 

Windey WD82-1500 III 82 80 1,500 

WinWind 3/109 IIA 109 90 3,000 

WinWind 3/120 IIIA 120 90 3,000 
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Fig 2 Bar chart of rated power (kw) of Wind turbine model-1 

Table 3 Technical characteristics of considered wind turbines-2 

Wind turbine model Wind class [IEC] Rotor diameter [m] Hub height [m] 
Rated power 
[kW] 

Vestas V112/3.0 MW IIIA 112 119 3,000 

Windey WD77-1500 II 77 80 1,500 

Windey WD82-1500 III 82 80 1,500 

WinWind 3/109 IIA 109 90 3,000 

WinWind 3/120 IIIA 120 90 3,000 

 

 

Fig 3 Bar chart of rated power (kw) of Wind turbine model-1 

 

[3] RESULT AND SIMULATION
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Fig 4: Comparison of Sinovel power curves 

 

Fig 5 Comparison of Unison power curves. 

 

Fig 6 Comparison of Vestas power curves. 

 

Fig 7 Comparison of Windey power curves. 

 

 

Fig  8 Comparison of WinWind power curves. 

[4] FUTURE SCOPE AND CONCLUSION 

Wind energy offers many advantages, which explains 

why it's one of the fastest-growing energy sources in 

the world. Research efforts are aimed at addressing 

the challenges to greater use of wind energy. Read on 

to learn more about the benefits of wind power and 

some of the challenges it is working to overcome.  

Future scope of Wind Power 

1. It's a clean fuel source. Wind energy 

doesn't pollute the air like power plants that 

rely on combustion of fossil fuels, such as 

coal or natural gas. Wind turbines don't 
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produce atmospheric emissions that cause 

acid rain or greenhouse gasses. 

2. Wind energy is a domestic source of 

energy. The nation's wind supply is 

abundant: over the past 10 years, cumulative 

wind power capacity in the United States 

increased an average of 30% per year, 

outpacing the 28% growth rate in worldwide 

capacity. 

3. It's sustainable. Wind is actually a form of 

solar energy; winds are caused by the 

heating of the atmosphere by the sun, the 

rotation of the earth, and the earth's surface 

irregularities. For as long as the sun shines 

and the wind blows, the energy produced 

can be harnessed to send power across the 

grid. 

4. Wind power is cost effective. It is one of 

the lowest-priced renewable energy 

technologies available today, costing 

between four and six cents per kilowatt-

hour, depending upon the wind resource and 

project financing of the particular project. 

 

Wind turbines can be built on existing farms or 

ranches. This greatly benefits the economy in rural 

areas, where most of the best wind sites are found. 

Farmers and ranchers can continue to work the land 

because the wind turbines use only a fraction of the 

land. Wind power plant owners make rent payments 

to the farmer or rancher for the use of the land 

providing landowners with additional income. 

 

[5] CONCLUSION 

The effect of wind class in wind turbine energy 

production is examined for five different wind 

turbine manufacturers. For each manufacturer, two 

wind turbines with identical rated power and different 

wind turbine classes [IEC II and IEC III] are 

compared for both sites. technical characteristics of 

ten considered wind turbines. Five manufacturers are 

namely Sinovel, Unison, Vestas, Windey, and 

WinWind. study shows that six wind turbines have 

rated power of 3 MW, two of them have rated power 

2 MW, and remaining two have rated power 1.5 MW. 

Wind turbines of class III have larger diameters 

compared to their corresponding wind turbines of 

class II. Moreover, with exception of Vestas, all wind 

turbines of same manufacturer have identical hub 

heights. In each diagram, better performance of class 

III wind turbines in low and medium wind speeds is 

obvious, especially in case of Vestas models, which 

also present greatest difference in rotor diameter 

[90 m for class II, 112 m for class III]. 
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