MWWWIﬁﬁg%?QSZ|WWWWMWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW

IEAFIZ 1B O FV AL S
Kbt seBEI O

Performance Improvement of Generated Energy of PV System by a
Changing of Azimuth Angle at Noon
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Abstract

We have developed an equatorial sun tracking system and installed it on the rooftop of the building of the AIST
Shikoku at Takarmatsu city. The tracking system with a flat plate non-concentrating solar cell module and a pyranometer
has several tracking modes controlled by a programmable controller. In our previous paper, we discussed the increasing
effect of the generated energy for two complete years data under three types of tracking mode. The measurements for the
power, the temperature of the solar cell module and the global solar irradiance have been continued under the simplest
tracking mode by which the angle of direction is only changed at noon since 1997.

We discuss the effect of the changing of the angle of azimuth and tilt on the increasing of generated energy for
six complete years data. The only change of azimuth angle at noon yields a 16% energetic advantage; and furthermore
the seasonal change of tilt angle yields extra 2% energetic advantage, relative to conventional stationary construction.
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PV module fixed at 30

Fig.1 Sun tracker and PV module fixed at optimal angle
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Table 1 Specification and standard characteristics of PV module
(Condition: AM 1.5, Cell temperature 28 °C, Power density of
solar irradiace 1.0 kW/m?)
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Solar cell element

Single crystal silicone

Maximum power output [W] 66.0
Short-circuit current Isc [A] 3.12
Open-circuit voltage Voc [V] 27.8
Optimal point current lop {A] 2.89
Optimal point voltage Vop [V] 22.8
Conversion efficiency [%] 11.9

Size of PV module [mm] 1290 x 430 x 35
Weight of PV module [kg] 7.8
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< On the rooftop of building > < In the room >

Power measuring system RS422-RS232C
Solar cell module under Pmax control > converter
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Module temperature
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Fig.2 Configuration of automated data acquisition system
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Fig. 3 Typical pattern of generated power under fine weather
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Fig. 4 Generated power under cloudy weather
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Fig.5 Monthly average of generated energy per a day
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Fig.6 Monthly average of temperature of PV module
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Table 2 Effect of the declination tracking for February, 1998 to January, 1999
®2 FRBEBROVR (1998F2H - 19941 A)

Mar.-May | June-Aug. | Sept.-Nov.| Dec.-Feb. | Year-round
Increased ratio
. o (change tilt angle/fixed) 1.00 1.03 0.99 1.05 1.02
énerated energy Average of measured data
for fixed system [Wh/(day°module) 259.3 243.9 202.9 197.5 225.3
Increased ratio
(change tilt angle/fixed) 1.04 1.06 1.04 1.11 1.06
Total solar irradiance Average of measured data
for fixed system [kWh/mzday] 4.76 4.86 3.83 3.69 4.28
Increased value
from fixed system [°C] 0.0 0.0 04 1.3 0.4
Temperature of PV module Average of measured data
for fixed system [°C] 25.7 35.3 271 12.5 25.1
The number of data [day] 40 45 42 45 172

Table 3 Seasonal feature of measured data for February, 1997 to January, 2003
(The change of angle of direction once a day at noon vs. fixed at optimal angle and southern direction)

#£3 1 H1BEEFORALE & FMEEEM AL OLE (199742 A — 200341 A)

Mar.-May | June-Aug.| Sept.-Nov.| Dec.-Feb. | Year-round
Sonerated energy ( T\Z SL“;'Z?TES ;‘;‘]‘%/:xe 9 117 1.18 117 1.11 1.16
,o”ﬂedsﬁggn?ﬁﬁigamEEMQH 256.1 251.0 212.4 198.4 2291
Total solar irradianc (chang'en;;?fiifg ;it;?e/fixed) 1.14 116 1.13 1.09 113
al solar irradiance
e R R e e
Increased value
Temperature of PV module A\/:::);dm?:zz::;m 7 7 i °e h
for fad syator [°C] 22.1 35.1 25.0 10.9 233
The number of data [day] 456 457 496 454 1863
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