
Reduce the Levelized Cost of Energy by Using 

Aerodynamic Flow Deflectors Upgrade: Field Test Results

BACKGROUND

A new blade technology, called Aerodynamic 

Flow Deflectors (AFDs), makes wind turbines 

more efficient and reduces the levelized cost of 

energy (LCOE) significantly.

The technology is the outcome of 6 years of 

research and field testing funded by Rutgers 

University (NJ) and merit-based grants from the 

NSF SBIR Phases I and II.

The main benefit is the improvement of the 

wind farm Annual Energy Production (AEP) 

by 2-4% while reducing the LCOE by 1-3%

CONCLUSIONS

• AFDs retrofitted to turbine blades can 

improve AEP significantly while 

reducing LCOE

• The three different side-by-side methods 

show similar results

• Wake-free results show higher AEP % 

increase compared to unfiltered sectors

• No significant power differences 

observed after rated power is reached

SIDE-BY-SIDE SETUP

WIND FARM PRELIMINARY RESULTS
(1-YEAR BASELINE AND 4-MONTH DEFLECTORS)

METHOD

• Last year, we showed 4 field tests results 

with an average 2-4% AEP increase

following the IEC 61400-12-1 (including a 

GE 1.5MW SLE at the NREL NWTC farm) 

• This year, we show preliminary results from 

a side-by-side pilot at a wind farm with the 

same turbine model GE 1.5MW SLE. We 

compare three power-vs-power methods 

used in the industry to analyse AEP changes 

of turbine upgrades [1-3].

• Side-by-Side records power differences 

between Test Turbine and Control Turbine at 

each timestamp (∆𝑷 = 𝑷𝑻𝒆𝒔𝒕 − 𝑷𝑪𝒐𝒏𝒕𝒓𝒐𝒍)
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∆𝑨𝑬𝑷% =
∆𝑨𝑬𝑷

𝑨𝑬𝑷𝒓𝒆𝒇

j = bin number

AEP % (10-minutes average data,
Rayleigh 6.5m/s)

WD sectors filter 
On (wake-free)

WD sectors filter 
Off

1. Wind Speed Bins (IEC based [1]) 3.50% 2.26%

2. Power Bins (SmartBlade based [2]) 3.38% 2.09%

3. Power & Wind Dir. bins (WindGuard based [3]) 2.12% 1.77%

Wind Speed Bins (IEC based [1])

Wake-free

GE 1.5MW SLE


