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Abstract

Three-dimensional Fibonacci number photovoltaic modules (FPMs), which are designed in part

based on natural plant leaf arrangements, were proposed as a means of efficiently collecting solar

energy. In this study, a novel simulation model of an FPM electric power using horizontal solar

radiation intensity is proposed. It is shown that the simulation results are reasonable by comparing with

the experimental ones of the 1/3-phyllotaxis 2-stage FPM. Using this simulation model, it is given the

annual electric power generation characteristics of the FPM. It is also proposed the effective cell

configuration with stripe patterns in the FPM photovoltaic panels.
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Fig. 1 Schematic diagram of a 2-stage 1/3-phyllotaxis FPM.
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Fig. 2 I-V and P-V characteristics of the ST-2G.

Table 1 Experimental conditions.

Conditions

Type: Single Crystalline Silicon
Size Sy: 12em x 12em
Conversion Efficiency n: 14%

Solar Panel

Type: 1/3-Phyllotaxis 2-Stage
FPM Tilt Angle 8: 1t and 4™ Panel 40 degree,
Configuration 224 and 5™ Panel 33 degree,
3" and 6 Panel 31 degree
Installation Interval: 10cm
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Fig.3 FPM electric power estimation flow using horizontal

solar radiation intensity.

Lattice Stripe 2-Parallel Stripe

Fig. 4 Cell division patterns of FPM panel.

3. HRLEE

3.1 RABLUHERESE

5 15 HIZRT %% ﬁ%ét@@wﬁ%**ﬁ@ﬂ
MR L OHEEMORAZELZ K 5@ Rd . JIEM
15 558, HEEMHEIE 60 DEOT—X THD. it,WM
HEES) LT RRE ARV REEES) (1B Sxv
FEEIO 3 E) oL HFETRT. HIEME L HEE
R8T 5. HEEM MR (HEE M — REME)
BIEME) OFHIT 175% TH D, EEERICE, KBE
A SRV DEEHEIE B D &0V, R - HALA
7 EOBEREE, RO, B SR OB BB,
BELE D LT ARRF I LB RZEFOW L ENEZ LN
209 FRIZ[ Do TR K2 g il s < rg HReE e
‘mimM@L%N*wtibT%N*w:% AT
7%, WEME L OHEE i3k %ﬁﬁﬁ@ﬁF@ﬁ%
5. FEFREICHT OREERMY - OREE 1
&HAXW@%mmﬁﬁﬁ%w$$@Ti15P%TE
53, —HOWH TN L6515,

7 H 26 HIZKIT DX ERES 720 OFKRREEES) DR

Vol46. No.2

_73_

AZALZ R SO, IR A & RBRICHIERE & HEE 8
ER B 5. HEEEOHNEE T 8.6% TH 5.

IR EICK T DR E RS-0 ORBEL, WEM
TIX 1.6 1%, HEEMTIZ 1854 RL, i *E%%LT

KERIAEB R ORI,

Pk, RET 5 REEEEE T LERRI K S T
REMEEBL, FPM OFPERUR &1 O HEET L &
LTS THD.

= FPM (Measured)
Em Planar (Simulated)

50 "
0
w0
<
&

ocwowowo
SrmYoT®
EEE K

= Planar (Measured)
= Ratio (Measured)

== FPM (Simulated)
= = = Ratio (Simulated)

N w
A S
S =3

N
1=
S

@
S

Maximum Electric Power per
Installation Area (W/m2)
g

415 —
430 —
445 ——
EHy————————— ]
5:15 —
6:00 V==
) o - a
o o
Ratio of FPM to Planar

(a) May 15" (sunny day).

=—=FPM (Measured)

= Planar (Simulated)
300

mmmm Planar (Measured)
Ratio (Measured)

—=FPM (Simulated)
= == Ratio (Simulated)

N
S
S

N
>
S

2
8
Ratio of FPM to Planar

Installation Area (W/m2)
@ o
3 B

Maximum Electric Power per

(b)  July 26™ (cloudy day)
Fig. 5 Experimental and simulated electric power per installa-
tion area of the 1/3phyllotaxis 2-stage FPM.
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Fig. 6 Maximum electric power of four seasons in 2-stage 1/3-

phyllotaxis FPM with a lattice cell pattern.

Fig. 7 The amount of power generation of each panel in 2-stage

1/3-phyllotaxis FPM with a lattice cell pattern.
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Fig. 8 The amount of power generation per installation area in
the FPM with a lattice cell pattern to power generation in pla-

nar configuration panel.
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Fig. 10 Maximum electric power of 1st and 4th panels in the

FPM with each cell pattern in summer and winter.
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Fig. 11 The situation of the shadow in the 4th solar panel in the
projection at 12:00 on June 20th.
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Fig. 12 Maximum electric power of 1st and 4th panels in the

FPM with each cell pattern in four seasons.
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