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LED mounted energy harvesting smart speed bump using metamaterial

Euihyun Kim', Jinho Seo’, Hyungbin Jin", Jachwa Hong', and Keun Park™

* Department of Mechanical System Engineering and Designing, Seoul Natational University of Science and Technology

Key Words: Energy Harvesting(o| =] 3}#]|2~®), Metamaterial(ME} &2), Smart Speed Bump(X=VHE <&
WA §]), Strain Energy(*8 & of| U %))
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Abstract: This design aims to produce a smart speed bump using metamaterials that structurally implement
dynamic behavior that varies depending on speed in order to complement existing problems. Through this, we
aim to decelerate the car, reduce the burden on the suspension, and alleviate the discomfort by passengers
when passing speed bumps at constant speed. Also, manufacture system that harvests wasted energy into
electrical energy through energy harvesting technology using the deformation of speed bumps. This is used
for the LED device installed on the bump, making it easy to identify the bump when driving at night.
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Fig. 1 (a) Result of investigation of problems with speed bumps (b) The picture of shock absorber
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(@) (b)
Fig. 2 Badennova speed bump’s different forms depending on speed (a) low speed, (b) high speed

2%, Badennova speed bump™ FZA°] A& wlo)= A FEHE FAstL, F
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]S 7HA AL Qo) o2 3 534S ulE o 2, Badennova speed bumpi WAHS Z AT ER A FT
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222 A% AUAE FLH AANY oA sW2w FEWAEY AT - Design, fabrication,
modelling and analyses of a movable speed bump- based mechanical energy harvester (MEH) for
application on road (Ali Azam, Ammar Ahmed, Nasir Hayat, Shoukat Ali, Abdul Shakoor Khan, Ghulam
Murtaza, Touqeer Aslam)
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Fig. 3 Fabrication and inner layout of the MEH prototype
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Fig. 4 (a) Force acting on the bump vs displacement of the rack (b) Force acting on the bump vs linear

velocity of the rack.

91 Fig. 42 717 B&gAE sbeld W3t Ge Wel ate] wA, RERAE A W) Ao &
o #AE e e zolth & mele] el APEE WAL I AolF For &
AAH Qo AFHED ol @ Ha AFE viFon W ATNNE Ashid AFS
shulzw aE AAshad @

223 & 979 AEA B VIHER

o A e BA) AR A HE ey
te B4 BES] AEUAH] WYL w

Fi- Fig. 5. (a)°F 2ol b oy =] 3spu~

oh e
FE 7S TG b oluA] spEla®2 9] Fo] ZAA c|AE P Al desta ded
7NAH AU AE d ARE olEste] A7y s

Az WM FAske dgE 7Ie mAg e

At AR S AE I o] F A
o= dol vk olelst dAs skl f1el Fig
5. )k o] 2 Ab=oll SlolM = AEo] 7hed AAV|Y dUA stHAY Tles =AY



E1—
dﬁxed
ey
Floating magnet ———s = T r
M T preceh
* ——————————. -« - —_—
sening, Ry | =n— ()
M:di_e;gmt
@ (®)
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Fig. 15 Pantograph and bottom fastening part
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Fig. 24 The green LED light bar attached on the speed bump
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Fig. 25 The picture of experimental structure
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Fig 26. Left: Metamaterial / Medium: Deformation at low speed / Right: Deformation at high speed (a)
Design 1, (b) Design 2, (c) Design 3, (d) Design 4
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Table 1. The table of y-direction displacement depending on the speed

yusr el
RCZt £ : : : :
Design1 Design?2 Design3 Design4
(100~200mm/s) L&l 8.12 mm 5.01 mm 4.84 mm 7.13 mm
(400mm/s~) A 3.22 mm 3.94 mm 2.23 mm 4.03 mm
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Fig. 27 Variant flow in Design 4 (a) Before the deformation, (b) First deformation, (c) Complete
deformation
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4. 2 B

NEe] BEuAEe 1 G fA87) WEe] Ak Aol Swel Awglel oAtz B3
e F AL setalth mepd AEFAL s Aol BHste] oleld BHFL mK @S 4
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(1) A% 792 3= AF5) Bate] F&AEo] ok ek Az
43 JhehE BEgAge EARo R YeAEe] BARE =AW BAHL .
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