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Abstract

Piezoelectric energy harvesting technology is attracting more attention in recent years due to the trend of
¢QGLQJ QHZ DQG JUHHQ VRXUFHV RI HQHUJI\ 7KLV SURIHFI SUHVHQIV D VIDIH RI IKH DU UHYLHZ LQ #KH DUHD RI XVIQJ
SIHJRHHFIULF PDIHUDV IR KDUYHVI HQHUJN IURP URDGZD\V 7KH DLP RI KLV SURIHFN LV IR LQYHVILIDIH IKH SURFHVV RI
harvesting energy from roadways starting from the used piezoelectric materials, harvesters and the conditions
of the roadways. Many papers were evaluated and analyzed to study the current progress in the area including
RI KH HI¢FIHQF\ DQG IHDVLELIIN\ RI HOIDQW ZRUN 7KH UHVXNIV ZHUH REIDLQHG IURP YDURXV VRXUFHV XQGHU GLIIHUHQN
FWFXPWIDQFHV DQG FRPSDUHG LQ RUGHU IR GHIHUPLQH IKH PRVIHI¢ FLHQI RXIFRPH LQ IHUPV RI FRVI DQG LP SIHPHQIDILRQ
in practical applications.
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is below the Cubie temperature, it is transformed into an asymmetric
tetragonal structure as shown in Figure 2 [12]. Each unit cell in this
crystal has a net non-zero charge.  erefore, the unitcell is turning into
an electric dipole. e numbers of electric dipoles inside piezoelectric
materials have a signi cant e ect on the structure of these materials.
Electric dipoles are induced in two ways: speci ¢ molecular groups
with various electrical features or by materials such as Barium titanate
(BaTiO,) and PZTs (lead zirconate titanate) which have ion lattice sites
with asymmetric charge surroundings. A dipole is a vector (P) which
means it has a value and a certain direction depending on the electrical
charges.  ese dipoles shape areas that are called Weiss domains
because they usually go in the same direction if they are side by side.
e Weiss domains are in every direction; however, these domains can
be adjusted to have the same direction by polling, which is the process
of applying an external electric eld on the material. When an electric
led is applied on these domains, the boundaries of the domains shi ,
which increase the strength of domains that have the same direction as
the electric eld. Asthe electric eld increases, the polling will last until
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damping factor, which is the ratio of the source impedance to the
load impedance, and backward re ection. Damping factor is the
ratio of the source impedance to the load impedance. e second
phase is responsible of converting the cyclic oscillations into electrical
energy by the piezoelectric e ect. is phase has some losses, such as
electromechanical losses of the piezoelectric material, and these losses
are based on three factors. In the rst phase, the electromechanical
coupling factor (k) which measures the e ciency of the conversion
process between the mechanical to electrical energy. In the second
phase, d represents the product of piezoelectric stress coe cient and
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piezoelectric transducer in order to generate the energy when tra ¢
passes on the pavement [5].

Embedding the commercial piezoelectric devices underneath
pavement in order to harvest strain energy and produce it into electrical
energy [35-37]. Currently, Genziko, which is a company based in the
United States, ODOT, the Oregon Department of Transportation,
Berkeley and Virginia Tech institutions, and Innowattech, which is a
company based in the Israel, have been working in the same area; Table
2 [38] shows the comparison between four cases.

A study done in United Kingdom electricity grid compared street
light electricity using power asphalt and conventional energy, as shown
in Table 3 [39], to determine the economical aspects inherent in the
two di erent types of energy delivered 9 (Figure 10).

Factorsa ecting piezoelectric road e ciency

e vehicles weight, speed, and capacity ow have played a vital
roletoa ectthee ciency piezoelectric road.

For example, in terms of vehicle weight the higher the force exerted
the more deformation of crystals, and thus, the higher amount of energy

produced. e same principle applies to vehicles; a truck will generatum.
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