[ Downloaded from iutjournals.iut.ac.ir on 2024-07-23 ]

[ DOR: 20.1001.1.22287698.1396.36.2.2.1 ]

[ DOI: 10.29252/jcme.36.2.21 |

R - e 4
P/ igaac ey sisay

\u—u_lm e

b S a5 o akesas Lo glgel 31 (6550 Sl 3 Ol ol s 5

Pl Bolal g gn 5,45 B 5 iy

b Loy 9 ol e ool Sl does pe
}1,:3 ‘}1,:3 e@ﬂb “S.y.‘s.d ‘;w-u.gﬁ RCEH N

(Y407 0N Y 1 g ased L3 = WWAF/GANY tlis il )

3 ol gl gal (Sl (550 31 o3liial 53 55 ealital 5 50 e oS (S A (slapien (535 0l (sl L sl s 1 K — oA S
AL NS L G 4 5L pde S opl Cuie a e b e A Lo el 51 AU (9551 S AN 5 dke Sl ealiial b g, !
L 6550 adls a5 ol Adow Jg okl fl:ul s glesl 5 6550 udla a2 Wl iy Oldeg 5 .l 5 s, 40 s
T Jime & S Lo sl (et 6l 5 e B D gl (Balial e kel 0l plodl Ol gl ol e e 35 s
S5 8AS Cdls Ol sy el S g5 sladheoy 4 e 45 Lo S 4 Jaats (B 5 S Wil s sk reaay ol (5 ) olats
S el Dl (il e ke 5 8 50 b aalal 3 g on (5l a1l 5 51 ealital b (g3ludide 51y g ekt S K5
ol ) pon sM 5 015 55 Ko s sladhos lainl Hlade ST 5 s Olrabl Cbl 5 odd amls 5 015 0T &5 4 5 5

el 0 asdllae a3 jlne 5 plie 5 sl g (6550 oS Cdls gl Il g g e s

Olaebl Cobl (Ol pudl Solias s Joke oS 28 5 5m (5351 el 1 16 AIST (sWe Mg

Reliability Study of Energy Harvesting from Sea Waves by Piezoelectric
Patches Consideraing Random JONSWAP Wave Theory

M. Ettefagh®, H. Mirab and R. Fathi
Department of Mechanical Engineering, University of Tabriz, Tabriz, Iran

Abstract: One of the new methods for powering low-power electronic devices employed in the sea, is using of mechanical
energies of sea waves. In this method, piezoelectric material is employed to convert the mechanical energy of sea waves into
electrical energy. The advantage of this method is based on not implementing the battery charging system. Although, many
studies have been done about energy harvesting from sea waves, energy harvesting with considering random JONWSAP wave
theory is not fully studied up to now. The random JONSWAP wave model is a more realistic approximation of sea waves in
comparison of Airy wave model. Therefore, in this paper a vertical beam with the piezoelectric patches, which is fixed to the
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seabed, is considered as energy harvester system. The energy harvesting system is simulated by MATLAB software, and then the
vibration response of the beam and consequently the generated power is obtained considering the JONWSAP wave theory. In
addition, the reliability of the system and the effect of piezoelectric patches uncertainties on the generated power are studied by
statistical method. Furthermore, the failure possibility of harvester based on violation criteria is investigated.

Keywords: Energy harvesting, Piezoelectric, Random JONSWAP wave theory, Reliability.
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