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Design and optimization of a hybrid energy harvesting system based on an
asymmetric airfoil induced by a repulsive magnet
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Abstract: In this study, we evaluated wind speed and wind direction adaptive energy harvesting according to the pole of
the magnet based on a bluff body derived from a symmetrical structure using two asymmetric airfoils that generate more
lift than the symmetrical airfoil.

The proposed system confirmed the mechanical phenomenon caused by changes in the end of the airfoil through wind
tunnel experiments, and confirmed that hybrid energy harvesting is possible at 2 to 3 m/s.
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Fig. 1 Schematic diagram and experimental setup of the
proposed system.

Fig. 2 Cross-section view of the bluff body for each case

32 AE 2o & 24

ShM Aoljk 37k 9ol el xas A At
of we}, Tl me 2L YebiTkFig. 3). Caseol]
wa} EF40] Z+7} pase 40 sel 3.5, case2 : 2.0 [m/s]
A o o] S WAEo] AFEHE JAEHE

= 20mise® Case 27 U2 ASHUY ¢ =& a8
S HYT3.0m/s o] £ HYEEE Case 1,29
W97} F&ol whet Aoz wEA Frksh,

T B T M =2 A 58S T 2dE

Galloping

S Base case
o |—E— same magnetic case

£y Asymetrly magnetic case
Asymetriy magnetic poner add

Power [mW]

4
3
2F
1
0

0 1
Wind Speed [mis]

Fig. 3 Power measurement results according to wind
speed
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