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Abstract

In recent years, energy demand is increasing from the global increase in population. The shift to renewable

energy from a fossil fuel is expected under these circumstances. Installing photovoltaic in the roof of a house is

expected as a dispersed-type power source familiar to a life. Three —dimensional photovoltaic module using

Fibonacci numbers (FPM) has been proposed in order to improve production of electricity in an installation area In

this study, quasi FPM using single crystal solar cells has been manufactured and it has been measured their output

power characteristic.

It is shown that, as compared with the conventional planar type PV module, quasi FPM obtains the 1.42 times

production of electricity in the installation area by increasing the number of the stages in the FPM. Quasi FPM is

arranging each PV cell towards a different direction, and can use insolation efficiently also in the morning and

evening when a solar altitude is low. Output power simulation value and an experimental value are in agreement with

9 % of difference at fine day.

Fibonacci Number Photovoltaic Module (FPM)
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Fig. 2: System configuration diagram of FPM.
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Fig.3: Quasi FPM using the square PV cell.
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Fig. 4: The angle of gradient and rotation of the PV cell which

constitutes FPM.
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Fig. 5: Calculation of the PV cell area except shadow.
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Table.1: Specifications of module types.
# 1 %L FPM Ok
FPM(simulation) Conventional PV module
Module type FPM(experimental) (= first cell in the first stage x 3)
Number of PV cell
3 1
of each stage
Sector
central angle : 120 degrees
Rectangle
Formof PV cell (radulas PV cell : 129.5 mm) (129.5mm<388, Smm)
Square
(129.5 mm x 129.5 mm)
Installation area of
) 0.08(0.04 X 2 stages) 0.04
the module[m"]
Installation interval of each 0.05.0.15 B
PV cell[m]
. L Rotated 120 degrees
Azimuth direct South
rection (based on northern side) 0
First cell of the stage : +40
Angle of Inclination 6,[°] | Second cell of the stage : -33 +40
Third cell of the stage : -31
Angle of Inclination 0,[°] 0 —
Conversion efficiency[%] 12
Installed capacity[W] 12(2X3X2) 6(2X3)
Form of support rod Pillar (diameter:1 8mm) —
Solar radiation condition Insolation measured at experiment
Lo Tokyo
Installaion site (northern lattude 35.7° , east longtiude139.8°)
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Fig.6: The output power characteristic measurement circuit of
each PV cell in quasi FPM.

6 el FPM (Z31) 245 KGRt /L O FE FERFVERIE

E):S
(] (5 [
B B
[ [ I [ [
@With no shadow ®@Horizontal shadow

=
ﬁﬁEl
@ Vertical shadow @Slanting shadow

Journal of JSES

_48_

~B=@With no shadow
@Horizontal shadow

=@ Vertical shadow

—4—=@Slanting shadow

[=2]
o

w
o

w
o

Output current (mA)
B
S

BN
o o

Voltage (V)

Fig. 7: I-V characteristic of PV cells used in this study.
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Fig.8: Output current of each PV cell in the first stage FPM.
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Fig.9: Output current of each PV cell in the second stage FPM.
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Fig.10: Output current of each stage FPM.
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Fig.13: Output power comparison of an experimental value
and a simulation value of FPM.
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Fig.14: Output power of each PV cell in the first stage FPM.
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Fig.15: Output power of each PV cell in the second stage FPM.
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Fig.16: Calculation of correction value using a photograph.
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