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A Feasibility of Industrial Application of a Solar Cell Module
- Displacement of Stacked Piezoelectric Transducer —
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Abstract  Thijs paper describes a feasibility of industrial application of a solar cell
module. Although the solar cell becomes popular, the power generated by the
solar cell is several kw/m?, which is not suitable for industrial application. A
piezoelectric actuator, which is deformed by the applied voltage, is a small
capacitive load. A 120 cm? solar cell module is used to drive a light
capacitive load. The energy generated by the module is directly applied to the
piezoelectric actuator. Sunshine is simulated by a light which is applied to
the solar cell module. The voltage, current, charge, and deformation of the
piezoelectric actuator are measured. Under the experimental conditions, the
voltage, charge, and deformation of the piezoelectric actuator are almost
proportional to the input power of the light.
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Figure 1: Electrical equivalent circuit of a solar cell and
piezoelectric actuator

a) Light and solar panel

(b) piezoelectric actuator
Figure 2: Experimental setup

Table 1: Specification of piezoelectric actuator

Overall length [mm] 20
Cross section [mm?] 10 x 10
Generated force [N] 3500
Resonance frequency [kHz] 69
Capacitance [uF] 5.4
Insulation resistance [MQ] 2
Displacement [um] at 150 Vpc 184

Table 2: Specification of solar panel

Active area [cm?] 115x10.6
Specified load voltage (Vi) [V] 7.5
Typical currentat Vg [mA] 150
Open circuit voltage [V] 10.3
Short circuit current [mA] 160
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Figure 3: Result obtained by 120 V input to the light
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Figure 5: Displacement, voltage and charge
in piezoelectric actuator
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Figure 6: Displacement, voltage and charge
of various input voltage to the light
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