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ABSTRACT

A Study on the 1kW Daul-Axis Tracking

Photovoltaic System

Lee, Kwon
Advisor : Prof. Geum-Bae Cho, Ph.D.
Department of Electrical Engineering,

Graduate School of Chosun University

Nowadays, humanity is the development of industry due to improved quality of
life required a lot of energy, so the energy consumption is increasing. But most of
the energy is relying on coal, oil, natural gas and fossil fuel. As a result, the
depletion of fossil energy resources, rising oil prices, increasing amounts of carbon
dioxide emitted in the atmosphere due to global warming and the Kyoto Protocol
to curb environmental pollution was adopted. So most of advanced countries are
involved in a variety of investment in renewable energy research and development
for expanding the use of clean energy and reducing a fossil fuels use.

PV system is the energy source of unlimited and it don’t need transport of fuel,
mechanical operation and the local temperature. Also PV system’s advantage is
that maintenance of PV equipment, the choice of equipment and installation work
are easy.

PV generation method is using solar energy to convert sunlight directly into

iii



electricity. Its initial investment is higher than fuel power generation. We have to
require studying about PV generation that decrease the installation cost of PV
system and improve the output efficiency. Because of the efficiency is affected by
weather conditions.

To increase the efficiency of the cell, PV MPPT control is control of the power
conversion system and method to increase the efficiency of the solar cell module so
that the normal direction of the sun and always keep track of the sun and a
method are employed for improving the efficiency of PV system.

In this paper, the proposed 1kW dual-axis tracking PV system is made using a
light sensor and control of a solar tracking device and than it analysed 1kW
dual-axis tracking type PV system outputs and 1kW fixed type PV system

outputs.
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Table 1 Hourly outputs of PV simulation

No. A ZE ASHV] AF[A] | A [ Wh]
1 8:00 30.62 252 77.1624
2 9:00 31.18 1152 359.1936
3 10:00 31.25 19.96 623.75
4 11:00 31.32 25.6 801.792
5 12:00 31.34 30.2 946.463
6 13:00 31.37 29.92 938.5904
7 14:00 31.26 28.43 890.2848
8 15:00 31.38 24.96 783.2448
9 16:00 31.27 13.04 407.7608
10 17:00 10.25 1.08 11.07
Fine day R
: 573 i
v F | § 5
3

Fig. 6 Outputs of PV simulation
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Table 2 Hourly outputs of proposed PV system

No. Al ZF A SHV] AF[A] | 2HZF[Wh]
1 8:00 30.64 2.36 72.3104
2 9:00 31.19 10.68 333.1092
3 10:00 31.23 19 593.37
4 11:00 31.3 24.88 778.744
5 12:00 31.33 29.4 921.102
6 13:00 31.33 28.72 899.7976
7 14:00 31.29 28.12 879.8748
8 15:00 31.33 24.68 773.2244
9 16:00 31.07 12.32 382.7824
10 17:00 10.21 0.96 9.8016

—ml— Simulation PV
1000 |- —@— Proposed PV
I \.\I
800 |- \
g 600 |-
S a0l
200 —
0 1 1 | |

800 900 1000 1100 1200 1300 1400 1500 1600 1700

Time(H)

Fig. 7 Hourly outputs analysis of PV system
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Table 3 Daily average outputs of PV simulation

No. Al zE A V] A F[A] U 2 [Wh
1 8:00 30.64 6 183.84
2 9:00 31.19 11.76 366.7944
3 10:00 31.23 22.64 707.0472
4 11:00 31.3 27.76 868.888
5 12:00 31.33 31.44 985.0152
6 13:00 31.33 31.68 992.5344
7 14:00 31.29 27.16 849.8364
8 15:00 31.33 24.88 779.4904
9 16:00 31.07 16.04 498.3628
10 17:00 10.21 4.56 46.5576
Table 4 Daily average outputs of fixed PV system
No. Al zE A V] A F[A] Uk 2 [Wh
1 8:00 29.6 2.52 74592
2 9:00 30.93 7.6 235.068
3 10:00 31.18 19.6 611.128
4 11:00 31.2 26 811.2
5 12:00 31.27 30.88 965.6176
6 13:00 31.25 30.48 952.5
7 14:00 31.31 24.6 770.226
8 15:00 31.27 21.88 684.1876
9 16:00 30.56 12.16 371.6096
10 17:00 4.2 4.24 17.808

Table 5 Daily average outputs of proposed PV system

No. Ak V] AF[A]l | 2 F[Wh]
1 8:00 29.65 4.4 130.46
2 9:00 30.92 11.48 354.9616
3 10:00 31.27 22.36 699.1972
4 11:00 31.28 27.2 850.816
5 12:00 31.19 31.44 980.6136
6 13:00 31.39 31.68 994.4352
7 14:00 31.2 26.36 822.432
8 15:00 31.25 24.4 762.5
9 16:00 30.72 15.56 478.0032
10 17:00 10.13 4.44 44.9772

_16_
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Table 6 Parameter of photovoltaic module

Photovoltaic Module SS-BM250C
Nominal_Peak Power(Pmax) 250 W
Maximum Power Voltage(Vmp) 30.46 A%
Maximum Power Current(Imp) 8.21 A
Open-Circuit Voltage(Voc) 36.78 A%
Short-Circuit Current(Isc) 8.93 A
Maximum System Voltage 1000 VDC
Structural Load 5400 Pa
Application Load CLASS A

STC : 1000W/m', AM 1.5, 25T Cell Temperature

Dimension(W=*L#*T):1628mm*982mm*40mm, Weight 19.0 kg

B o=RoaA Aerd FZH7]9 AAME ¥ 113 2S Dual-axis solar tracking
sensorg ARE3SF AL, o] AANE Fa AFT o a9 129 T2 EE EelolH o
Aolg Fall 7HYE w2 A9 YL S FHs5tn, 5 sidlo] igH 7] Sl

of et Al FH5k= Yes 7HAAL glon, ofttel= d9AE HHstH, H%
3
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Fig. 11 Dual-axis solar

tracking sensor

Fig. 12 Tracking control box

Table 7 The Specification of Dual Axis Solar Tracking Sensor

Specification Value Units
Power supply 12 7 36 Volts DC
Idle current drain .008 Amps
Sensor Inputs 076 Volts DC
Output voltage Equal to power supply Volts DC
Continuous output current | 2.5 Amps@100% duty cycle Amps
Pulsed output current(.1hz) Amps@100% duty cycle Amps
Pulsed output current(.1hz) Amps@100% duty cycle Amps
Duty cycle(variable) 0 ~ 100 Percent
Duty frequency(variable) .1 7 60 Hz
Duty cycle control voltage 2.2 745 Volts DC
X F4 HrE: a9 1339 2o AN ¥ AFwdl weh 19 14
dolng Ea Wel7 24 WE w7 HAY wHe ~93e 2L
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Fig. 19 Installation of proposed 1kW dual-axis tracking

PV system
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Table 8 Outputs of fixed 1kW PV system

AZE JASHVI AR[AlIE= Y] A ALV AF[AlE9 4
6:10 85.59 0 0 12:40 | 24431 | 265 | 647.42
6:20 | 330.68 0 0 12:50 | 273.68 | 2.67 | 730.72
6:30 | 355.38 0 0 13:00 | 275.34 | 253 | 696.61
6:40 | 236.08 | 0.07 16.2 13:10 | 274.31 | 2777 | 759.83
6:50 | 151.44 | 0.16 2423 | 13:20 | 27536 | 2.72 | 74897
7:00 | 15281 | 0.24 36.67 | 13:30 | 276.71 | 2.69 | 744.34
710 | 23759 | 0.34 80.78 | 13:40 | 279.99 | 2.64 | 739.17
720 | 33724 | 042 | 14164 | 13:50 | 281.41 | 257 | 723.22
7:30 | 335.37 0.5 16768 | 14:00 | 281.52 | 247 | 695.35
740 | 334.08 | 062 | 20712 | 14:10 | 281.72 | 245 | 690.21
750 | 334.07 | 074 | 24721 | 14:20 | 280.96 | 2.38 | 668.68
800 | 33412 | 086 | 28734 | 14:30 | 280.17 | 2.34 | 655.59
810 | 33348 | 098 | 326.81 | 14:40 | 280.13 | 2.26 | 633.09
820 | 331.05 | 1.08 | 35753 | 14:50 | 282.1 219 | 617.79
8:30 | 328.19 1.2 393.82 | 15:00 | 285.66 | 2.14 | 611.31
840 | 326.12 | 1.32 | 43047 | 15110 | 287.69 | 2.03 | 584.01
850 | 32471 | 143 | 46433 | 15220 | 288.38 19 o947.92
9:00 | 257.38 | 153 | 393.79 | 15:30 | 29043 | 1.79 | 519.86
9:10 | 28955 | 1.63 | 471.96 | 15140 | 290.12 | 1.72 499
9:20 317.8 1.74 | 55292 | 15:50 | 293.37 | 1.63 | 47819
9:30 | 31491 | 1.63 | 51330 | 16:00 | 296.72 | 1.52 | 451.01
9:40 | 311.26 | 192 | 59761 | 16:10 | 294.17 | 1.39 | 408.89
9:50 | 309.66 | 1.99 | 616.22 | 16:20 | 296.96 | 1.25 371.2
10:00 | 310.04 2.1 651.0 | 16:30 | 28991 | 1.13 | 327.59
10:10 | 30741 | 215 | 66093 | 1640 | 293.37 1 293.37
10:20 | 302.73 | 222 | 672.06 | 16:50 | 320.6 0.87 | 27892
10:30 | 302.88 | 2.29 | 693.59 | 16:00 | 34233 | 0.73 | 249.90
10:40 | 302.78 | 235 | 71153 | 17:10 | 333.24 | 0.53 | 176.61
10:50 | 301.46 | 2.39 | 72048 | 17:20 | 278.65 | 0.35 97.52
11:00 | 30047 | 242 | 72713 | 17:30 | 150.38 | 0.23 34.58
11:10 | 299.13 | 246 | 73585 | 17:40 | 15042 | 0.18 27.07
11:20 | 238.59 2.5 99647 | 17:50 | 189.71 | 0.16 30.35
11:30 | 297.75 | 252 | 75033 | 18:00 | 169.68 | 0.11 18.66
11:40 | 299.12 | 252 | 753.78 | 18:10 | 203.66 | 0.06 12.21
11:50 | 300.08 | 256 | 76820 | 18:20 | 96.99 0.03 2.90
12:00 | 267.02 | 257 | 686.24 | 18:30 0 0 0
12:10 | 297.05 2.6 77233 | 18:40 0 0 0
12:20 | 29516 | 264 | 779.22 | 18:50 0 0 0
12:30 | 289.12 | 2.61 | 754.60

_26_




2. A HFFLANZRY SHF

Table 9 Outputs of proposed 1kW dual-Axis tracking PV system

AT ARV ARAE S48 AR [AFVI [ ATAl=9 a9
6:10 29.6 0 0 12:40 | 141.1 4.32 | 609.552
6:20 105.7 0 0 12:50 142.7 4.05 | 577935
6:30 117.2 0 0 13:00 142.1 3.87 | 549927
6:40 132.2 1.59 210198 | 13:10 | 1426 3.86 | 550.436
6:50 136.7 3.1 42377 | 13:20 142.6 433 |617.458
7:00 137.1 3.1 425.01 | 13:30 142.1 431 612451
7:10 137.8 3.1 42718 | 13:40 127.4 4.3 547.82
7:20 137.5 3.95 [543.125| 13:50 142.2 433 | 615.726
7:30 136.6 435 | 594.21 | 14:00 142 4.38 | 621.96
7:40 140.4 3.53 495612 | 14:10 141 438 | 617.58
7:50 143.3 274 1392642 | 14:20 140 4.38 613.2
8:00 143.2 464 |664.448 | 14:30 142 436 | 619.12
8:10 143.1 476 1681156 | 14:40 142 4.4 624.8
8:20 143.1 491 1702621 | 14:50 141 446 | 628.86
8:30 143 495 | 707.85 | 15:00 141 446 | 628.86
8:40 128 502 | 64256 | 1510 142 451 640.42
3:50 128.5 511 |656.635| 15:20 139 4.58 | 636.62
9:00 142.6 521 742946 | 15:30 139 456 | 633.84
9:10 142.4 5.27 1750448 | 15:40 140 4.58 641.2
9:20 99.7 3.69 1367893 | 1550 141 464 | 654.24
9:30 142.3 434 617582 | 16:00 142 4.12 | 585.04
9:40 142.7 54 77058 | 16:10 142 466 | 661.72
9:50 141.9 548 | 771612| 16:20 142 467 | 663.14
10:00 | 142.2 548 | 779.256| 16:30 144 4.63 | 666.72
10:10 | 142.8 5.62 |802.536| 16:40 144 4.85 698.4
10:20 141.1 562 792982 | 16:50 147 5.2 764.4
10:30 141 564 | 795.24 | 16:00 146 5.21 760.66
10:40 149.2 566 |844.472| 17:10 144 5.6 306.4
10:50 1175 5.72 672.1 17:20 128 7.04 | 901.12
11:00 58 5.75 3335 | 17:30 138 6.96 | 960.40
11:10 129.7 576 | 747.072| 17:40 120 6.48 777.6
11:20 | 143.6 5.77 | 828572 | 17:50 150 5.38 307
11:30 | 143.2 5.88 |842.016 | 18:00 151 4.39 | 662.89
11:40 | 143.7 3.52 1505824 | 18:10 123 1.99 | 300.49
11:50 | 143.3 5.32 | 762.356| 18:20 78 0 0
12:00 | 143.8 585 | 841.23 | 18:30 30 0 0
12:10 | 142.6 5.81 | 828506 | 18:40 60 0 0
12:20 | 142.2 4.22 1600.084 | 18:50 0 0 0
12:30 141.8 4.85 | 687.73
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