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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 63.9 mlV 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 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.

2HE HAste 7x2ES ¥ 63 o] A
th zkgre] mpF7E WA R = Ee] WA 300 mm
x 80 mmel™, o]& X3 I Hde 7] A=
800 mm x 100 mm x 50 mm(T)e]t}. T 3 A
719 ol A2 24709 sk AEEME E¥et=
A=A sl ~E el A7) 360 mm x 220 mm x 70
mm(T) ojth ¢ AEe= 43 69 = 24705 W
datint (29 2). ALY 17] & 149 ARIZE
AAsta ol9} T2 24ME WHEHE JAZFI A ET
2 skl oal s~ E BHAskal A9AR Eof
7171 AsiA e s, BHAE R %
SHHl =B FFE@ ~Z"(SF14x35,  SF20x50,
SF20x20, Samsol precision Co. LTD., Namyangju-si,
Korea) 7715 2%tk o W A&3 2xd] g
= 47 1.03, 1.28, 3.22 kgf/mm °]t}. &x AL
7F Rsske wAL WA, 2 skl o e
of AWoll 2oz ertd, el o Yo W3k
of =R HHo] wg AR HEEA vk olw
719 29 wo] sty ol s¥ds BHASIY] o]E 3
of e upAl wHARE, B Ao o) 3hH2H
o F¥to] ThAl YA E Fotet FAsHA Hrk FA
Al Aol oa hd AEHw L A2 dEstA b
), o] Eel o3 W hdAel oa H7)7F %
AatAl A (29 6).

32 =2Z x| stHIAE HI}

AE oA sHaE S 27 73 o] HEwA
Y Aesl =2 we vdsis gz A

b &

Speed Bump Type Paving Type Speed Bump Type

Energy Harvester La

/ Push Plate

&

N

(¢) 72 Piezoelectric Cantilever

(a) 24 Piezoelectric Cantilever  (b) 24 Pizoelecfric Cantilever

Fig. 7. Experimental setup for power measurement of

energy harvester.
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