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Abstract: A road energy harvester was designed and fabricated to convert mechanical energy from the vehicle
load to electrical energy. The road energy harvester is composed of 24 piezoelectric cantilevers and a vehicle
load transfer mechanism. Applying a vehicle load transfer mechanism rather than directly installing energy
harvesters under roads decreases the area of road construction and allows more energy harvesters to be
installed on the side of the road. The power generation amount with respect to the vehicular velocity change
was assessed by installing the vehicle load transfer mechanism and the energy harvester in the form of speed
bumps and underground. The energy harvester installed in a speed bump form generated power of 7.61 mW at
the vehicular velocity of 20 km/h. Also, power generation of the energy harvester installed in the underground
form was 639 mW at the vehicular velocity of 28 km/h. Although the number of piezoelectric cantilevers was
reduced by 1/3 to 24 in comparison to the previous research results with 72 piezoelectric cantilevers, similar
power generation characteristic value was obtained within the vehicular velocity of 20 km/h by altering the

vehicle load transfer mechanism and cantilever vibration method.
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Fig. 1. Schematic diagram of piezoelectric cantilever.
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Fig. 2. Schematic diagram of piezoelectric cantilever a
piezoelectric cantilever.
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Fig. 3. Experimental setup for power measurement of 1

piezoelectric cantilever.
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Fig. 4. Output power as a function of initial angle 90
degree at 1 MQ.
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Fig. 5. Output power as a function of initial angle at 1
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Fig. 6. Schematic diagram of energy harvester for road.

ZHE BAS: TREs 18 63 2ol Alzteal
o Abeke]l whF b wiAlE s Wkl WA 300 mm
x 80 mmo]H, ha— EIE 9 AE e A=

800 mm x 100 mm x 50 mm(T)oltt HE3 3 A
719 Eoll dZA" 24709 ¢A =
ol A stel2~Ele] Z7]& 360 mm x 220 m
mm(T) olth. std e 43 69 = 247HE Hj
Attt (2d 2). ALY 17] F 149 ARII2E
AAdsta olo} e 24ME WHE JdZAI A E=IT
2 skl oal st AEE BHAstaL dA R Eof
7k71 AsiA e s, BHAE B0
st ~H  EFEE@7De 22" (SF14x35,  SF20x50,
SF20x20, Samsol precision Co. L'TD., Namyangju-si,
Korea) 7715 A¥stqich o] wf AR 238 5
= 27+ 1.03, 1.28, 3.22 kgf/mm °]t}. &+ AL
7b AEste WAe WA, 2 ekl o8 vE
of AWl 2oz Welrbd, ol e Feo] W
o] =g Mol kg AR HEEA "k 1
719 29 wol stMlAH olEds BAste] olF
of W ubAl HA|RE, Fohe] A o3| 3} 2E
ol gto] ThAl YULIARE Eolot AXsHA Hrh XA
Al B od o AW 92 WAEsA F
), o] Eel o3 waE shHAe os #Hr)sp #
AatA €k (19 6).

r&:éoﬁ;rﬁi

3.2 E2E OIL{X| StHAE I}

AZs o YR s AEE 28 73 o] 1wz
g Jeof =2 WHo| mjdss JHE Ao,

Speed Bump Type Paving Type Speed Bump Type

(b) 24 Piezoelectric Cantilever

(a) 24 Piezoelectric Cantilever

(¢) 72 Piezoelectric Cantilever

Fig. 7. Experimental setup for power measurement of
energy harvester.
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