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Abstract

This paper deals with the operation of a hybrid power generation system made with photovoltaic
cells and piezoelectric materials. The system can produce power from the wind as well as from
the sun subject to their availability. Irrespective of the largeness of their power production, the
power developed by both generators (i.e., phtovoltaic cells and piezoelectric cells) were
combined and stored before it was applied to a load. Especially, the AC power (current) developed
from each piezoelectric generator was converted by a full wave bridge rectifier and then
combined prior to its storage in a capacitor. It was observed that the system can produce a
maximum output power of 6.49 mW at loading resistance of 100 Q.
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Table 1 Specification of the Piezo film
Film Total
. . P
Tt rese(ui) Film Electrode Film Electrode Thickness(um) Cap(nF)
28 22 19 171 156 157 11
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Fig. 1 Structure of a Piezo film”
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Fig. 2 Photovoltaic cell (a) and piezo film (b) attached on the front and back side of a leaf, respectively
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Fig. 4 Circuit for the integration of power out of the system
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Fig. 5 Output wave patterns of a single piezo film - AC
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Fig. 6 Output wave patterns of a single piezo film - DC

Journal of the Korean Solar Energy Society Vol. 39, No. 1, 2019 55



el ] =2l

Q) 4 B8l 529

4 W20 £ 222 107)0] A BES AP Adelol 2ot 5 AL S AEIolA 2
A Hhee Qa1 -G8l o Bl TfalAle 2 ouAE sl sldrt 107]9] o =

2o A 52 HQRE oF 48 V2 ZAEIgon H) et 82 AR oF 12 jAR 24T, Figs. 7782
771o) o Mg 59 L Bz

Voo (V)

56

Journal of the Korean Solar Energy Society Vol. 39, No. 1, 2019



B Aot U AZE O[ZE 510|E2|= BHAA T HYTl 2|

Voo (V)

D T T T T I I I T T T T T T T T T I T T I I I I T I I AT AT AT I I T AT I T o,
— 0 = 0 - 0 — 0 = @

W o= 0 — 0 = — W0 o=
— = DN MM oS g NN 0D~ 00® 00— —

Time (s)

Fig. 9 Output wave patterns of the hybrid system - Vo
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Fig. 10 Output wave patterns of the hybrid system - I
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