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ABSTRACT

A Study on the Tracking Photovoltaic
System by One sensor Type

Byoung-Guk Min
Advisor : Prof. Geum-Bae Cho, Ph.D.
Department of Electrical Engineering,

Graduate School of Chosun University

The latest fast industry development and continuous increase of
demand for power by elevation of standard of living and fossil
energy of run dry, interest about worldwide new recycled energy
is elated by environmental pollution problem etc.

Chooses photovoltaics, wind energy, fuel cell by 3 periods
emphasis business in our country and is helping in development
and supply. Because photovoltatic power generation out of this is
no air pollution or occurrence of noise, and source of energy is
infinite, lively study is proceeded as alternate energy source.

The sun tracking device chases position of the sun that change
according to time and solar cell module always heads the sun.

In this paper, the sun and solar cell module suggested



Two—-axis tracking system of one sensor method that can control
azimuth and elevation by 1 sensors in double sensor mode that
used 2 sensors to Two-axis tracking system that control azimuth
and elevation of the sun in existing so that form normal and
manufactures proposed tracking system and executed actuality
driving of system.

It is Two-axis tracking system that control azimuth and
elevation to control to be reduced for solar cell module as
proposed tracking system uses 1 sensors and the sun always
forms normal.

Two-axis tracking system of one sensor method that propose in
paper that could reduce electric power consumption and sees than
fixed type preventing action and the most efficient driving and
needless drive could confirm that generation efficiency of about
23 [%] increases.

To heighten efficiency of solar cell doing to receive more
sunlights chasing the sun, done tracking device have proceeded a
lot of studies in large size way. Therefore, is expected that will
do big part in the sun tracking supply through utility study about
persistent generation efficiency constructing monitoring system of

the sun tracking of this paper.
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Fig. 2-1 The basic principle of solar cell
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Fig. 2-2 The photovoltaic effect in 2-/V junction
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Table 3-1 Parameter of PV module

Parameter Value
Cell Type Multi-crystalline Si
Peak Power(Pmax) 86W
Peak Power Voltage(Vmax) 18.54V
Peak Power Current(Imax) 4.67A
Open Circuit Voltage(Voc) 22.5V
Short Circuit Voltage(Is.) 5.10A
Module Effciency(n,,) 13.3%
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Table 3-2 PV generation value at the tilt angle

10° 20° 30° 40° 50° 60° 70° 80° 90°
Jan 6.08 6.95 7.63 8.11 8.38 8.42 8.24 7.83 7.22
Fed 6.75 7.39 7.84 8.09 8.14 7.98 7.62 7.06 6.33
Mar 8.59 8.96 9.13 9.08 8.82 8.35 7.69 6.85 5.86
Apr | 10.06 | 10.12 | 9.95 9.57 8.99 8.21 7.27 6.18 5
May | 11.63 | 11.42 | 10.96 | 10.3 9.44 8.39 7.19 5.92 4.61
Jun 9.85 9.58 9.1 8.44 7.64 6.68 5.63 4.55 3.48
Jul 8.94 8.73 8.33 7.76 7.05 6.19 5.24 4.24 3.24
Aug || 10.17 | 10.13 | 9.86 9.39 8.73 7.89 6.89 5.77 4.59
Sep 8.65 8.9 8.94 8.77 8.41 7.86 7.13 6.25 5.24
Oct 9.44 9.06 9.46 9.63 9.56 9.27 8.75 8.02 7.1
Nov 5.7 6.43 6.99 7.37 7.55 7.53 7.31 6.9 6.31
Dec 5.19 6.02 6.7 7.19 7.49 7.58 7.46 7.13 6.61
SUM | 100.04 | 103.67 | 104.89 | 103.71 | 100.18 | 94.34 | 86.39 76.7 65.59
—e—10° -m-20° —A—30° 40° —¥-50° -@—60°
—+—70° -o—80° 90°
14
12
% 10
g 8
S e
2
3 4

Jan

Fed

Mar  Apr

May

Jun  Jul

Aug

Sep Oct

Nov

Dec

Fig. 3-1 A monthly PV generation value at the tilt angle
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Table 3-3 PV generation value of one-axis and two-axis

Jan Fed Mar Apr May Jun Jul
8.33 8.72 10.45 11.8 13.42 11.35 10.32
% % 4
Aug Sep Oct Nov Dec SUM
11.85 10.34 10.62 7.68 7.28 122.17
Jan Fed Mar Apr May Jun Jul
: 9.71 9.64 11.02 12.22 13.85 11.73 10.67
% 5 4
Aug Sep Oct Nov Dec SUM
12.25 10.8 11.49 8.81 8.66 130.84
=C=EEA — — s

16

14

12

10

Output Power[kWh]
[e¢]

Fig

Jan Fed Mar

Apr

May

Jul

Aug Sep Oct

Nov

Dec

. 3-2 A monthly PV generation value of one-axis and

two-axis
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Table 3-4 PV generation value at PV installation shape

R A A7 Y @ % 4 % % A
Jan 7.63 8.42 8.33 9.71
Fed 7.84 8.14 8.72 9.64
Mar 9.13 9.13 10.45 11.02
Apr 9.95 10.12 11.8 12.22
May 10.96 11.63 13.42 13.85
Jun 9.1 9.85 11.35 11.73
Jul 8.33 8.94 10.32 10.67
Aug 9.86 10.17 11.85 12.25
Sep 8.94 8.94 10.34 10.8
Oct 9.46 9.63 10.62 11.49
Nov 6.99 7.55 7.68 8.81
Dec 6.7 7.58 7.28 8.66
SUM 104.89 110.1 122.17 130.84
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Fig. 4-1 Block diagram of solar tracking system

Fig. 4-2 Shape of solar tracking system
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Table 4-1 Photovoltaic module specification

Cell Characteristics

Type Single
Size 125x125mm
Numbber of Cells 36

Eletrical Characteristics

Peak Power(Pmax) 86W

Peak Power Voltage(Vmax) 18.54V
Peak Power Current(Inax) 4.67A
Open Circuit Voltage(V,e) 22.5V
Short Circuit Current(ILs.) 5.10A
Module Effciency(7,,) 13.3%

Physical Characteristics

Length 1583mm
Width 410mm
Thickness 34mm
weight 8kg
Mounting Holes 14
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Table 4-2 Specification of motor

z 39 ARAL | 7I¥AF 71 ¥ & =2
HP | W VDC A gfcm mN.m 0z-in
1/8 | 90 24 40 25000 2500 355
72 SR %
4 F | H4%E | A F | HASE E =
A RPM A RPM gfcm | mN.m | oz-in
0.9 3050 5.0 3000 2900 290 41.13




Fig. 4-4 Drawing of selected motors

Fig. 4-5 Shape of selected motors
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Fig. 4-7 Diagram of solar tracking system sensor

Fig. 4-8 Picture of Photo sensor
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7 = A 3 5 A
4 ) 2 ¥ 32+8 ADC-Bit 10Bit
& X 16MIPS USART 1
g 9 16MHz SPI Yes
Flash-ROM 16KByte TWI Yes
EEP-ROM 512Byte ISP Yes
RAM 1KByte Watchdog Timer Yes
8bit Timer 270 (To, T2) ol 21 COMP Yes
16bit Timer 170 (T) JTAG Yes
PWM-CH 47\ W+ 0SC Yes
ADC-CH 8CH Vee 6[V]
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Tet of label

Measure P1:mean(C1) P2:mean(C2)
walue 445 m 10 my
status v v
Last = Y Passed -— Of --- sweeps X Fail Rate —
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Fig. 4-12 Output voltage of each sensor
when they are in the B and D

Measure P1:mean(C1) P2:mean(C2)
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Last = Y Passed -— Of --- sweeps X Fail Rate —
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LeCroy

Fig. 4-13 Output voltage of each sensor

when they are in A and C
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Fig. 4-14 Output voltage of each sensor
when they are in the D
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Fig. 4-15 Output voltage of each sensor

when they are in the Center
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