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A Study on the Performance Evaluation of the Solar Light-Tracking BIPV System
for the Zero Energy building in Educational Facility
) HzE”
Park, Yeol Choi, Jin-hee

Abstract :

The efficiency a solar cell system us mainly affected by the solar incident angle on the photovoltaic

panels. The purpose of this thesis is to investigate a solar light-tracking BIPV system as the applicability on the
educational facilities. Two typical types of BIPV system by operating system; fix PV panel type and rotating PV
panel type, are analyzed in the performance of electric power generation and compared with solar light-tracking
BIPV system. The simulation of solar irradiance is performed using ECOTECT, which has various advantage such
as easy user interface and simple simulation processes. In order to evaluate the electric power generation

efficiency, the electric power generation rate and global irradiation were measured on the spring/autumn
equinox and the summer/winter solstice. As a result, the generation of solar power by solar light-tracking BIPV
system shows 6.7% higher than fix-PV panel system. Meanwhile the generation of solar power by rotating PV
system shows 1% higher than fix-PV panel system. Therefore, the solar light-tracking BIPV system will be an
effective solution to develop for the zero energy building in educational facility.
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06| b 0 0 0 Q 170.10 170.10 0 16.41 16.41 0 0 0
C 0 0 0 5,080.32 5,117.04 5,117.04 1,233.09 1,242.00 1,242.00 Q 0 0
a 4,645.11 4,402.36| 2,759.84 6,172.23 6,761.07| 6,761.07| 4,490.93 4,520.88 4,520.88 0 0 0
07| b 543.62 543.62 728.97| 648.00 1,196.91 1,196.91 347.76 347.76 347.76| Q Q 0
C 4,101.50 3,858.74 2,030.87| 5,524.23 5,564.16 5,564.16  4,143.17 4,173.12 4,173.12 0 0 0
a 11,736.760 11,526.85 12,090.36 12,705.65 13,932.93] 13,932.93] 9,668.20 9,079.46 9,079.46| 3,596.10 2,797.61 2,797.61
08| b 6,113.88 6,125.67| 8,753.63 5,307.12 6,480.44  6,480.44] 3,996.00 3,359.55 3,359.55 1,080.60 254.49 254.49
d 5,622.87 5401.18  3,336.73 7,398.520 7,452,500 7,452.50 5,672.20 5,719.91 571991 251550 2,543.12] 2,543.12
a 19,857.360 19,823.68 25,387.64 19,289.68 20,762.05 24,964.88 18,502.70 18,252.33] 23,218.79  9,220.67] 6,934.96 10,808.43
09| b 13,050.72| 13,287.36 20,664.12 11,792.52 13,166.14 19,168.36 11,498.77, 11,51492 18,094.86 4,830.89 4,393.64] 8,246.43
d 6,806.64 6,536.32] 4,723.51 7,497.17)  7,595.90 5,796.54  7,003.93 6,737.41 512391 4,389.79 254132 2,561.99
a 26,868.56 26,847.11] 31,032.81] 27,132.88 29,004.59 32,207.92| 26,436.59 26,136.73 29,277.68 12,853.33 12,704.48 14,052.21
10| b 19,667.35 19,929.28 25,294.88 18,994.50 20,527.39] 25,089.04f 18,939.43 18,95298 23,164.74 7,526.40 8,936.61| 10,582.86
C 7,201.22] 6,917.82, 5,737.96 8,138.37| 8,477.18 7,118.87| 7,497.17| 7,183.75| 6,112.93 532694 3,767.87 3,469.34
a 32,461.020 32,746.48 33,653.20 34,152.73 36,005.45 36,809.81| 32,384.71 32,337.60  33,569.55 18,353.07| 18,164.800 18,996.23
111 b 24,766.57| 25,226.44] 26,943.86| 25471.79 26,907.62 28,33890 24,591.61 24,869.95 26,474.45 11,941.02] 13,457.15 14,464.84
d 7,694.460 7,520.06  6,709.35 8,680.93 9,097.821 847090  7,793.11 7,467 .64 7,095.08 6,412.05 4,707.64 4,531.38
a 33,763.99 33,722.43 33,773.900 36,844.64 3842841 3841945 36,267.67| 36,234.43] 36,152.48 18,043.59 18,462.99 18,404.42
12| b 26,661.44 26,900.02 27,174.53 28,163.71] 29,348.76 29,348.76| 28,523.89 28,819.47 28,819.47| 12,519.3§ 14,302.97 14,302.97
d 7,102.58 6,822.40 6,599.39 8,680.93 9,079.65 9,070.70,  7,743.79 7,414.94 7,332.99] 552423 4,160.01 4,101.45
a 27,331.39 27,178.56] 27,013.68 37,034.89 38,301.59 38,387.86] 36,575.44 36,544.70 36,442.99 16,509.27| 16,398.64 16,013.26
13| b 19,686,24 19,841.94 19,841.94 28,304.65 29,172.33| 29,172.33] 29,423.54 29,695.97 29,695.97| 10,886.40 12,168.82| 11,841.47
d 7,645.13 7,336.62 7,171.75 8,730.25 9,129.26f 9,215.55 7,151.90 6,848.74 6,747.04f 562287 4,229.82 4,171.79
a 16,891.67] 16,801.09 17,009.32 30,823.02 32,456.79] 33,191.32 28,625.87 28,550.33] 30,150.43 11,678.54 11,226.39 11,346.74
14| b 10,085.03) 10,268.23] 10,814.42] 23,473.79 24,753.28 25,795.52 21,967.21 22,17294 24,122.21 7,042.14 7,825.26 8,034.66
C 6,806.64 6,532.86| 6,194.90 7,349.20 7,703.50 7,395.81 6,658.67| 6,377.39 6,028.22] 463641 3,401.13 3,312.09
a 8,850.13] 8,651.70 8,415.27| 23,957.25 25,694.46 2757475 18,37447 18,088.19 20,891.60, 5850.84 502191 5,129.33
15| b 2,734.02 2,791.18] 3,250.90 16,509.43 17,946.98 20,659.88 12,307.68 12,283.15| 15,792.62 1,729.23 2,105.43 2,424.01
d 6,116.11 5,860.52] 5164.37 7447.85 7,74748 691486 6,066.79 5,805.04 509899 4,143.17) 291648 2,705.32
a 4,321.69  4,190.45 3,775.200 14,679.39 15,950.23 19,342.000 10,164.57 9,947.52 12,429.11 1,454.79 1,153.06 1,284.14
16| b 819.72 840.34 1,223.43 9,007.200 10,176.77| 14,816.19 5,478.84 5,455.29 9,053.88| 425.32| 489.92 687.80
[« 3,501.97| 3,350.10 2,551.77| 5,672.20 5,773.47| 4,525.82 4,685.73 4,492.23 3,375.23] 1,035.79 663.14 596.34
a 1,035.79 989.12 639.08| 7,547.94 8,14496  8,14496| 2,409.62 2,348.12 1,945.65) 197.29 105.31 97.83
17| b 0 0 0 236898 294371 2,943.71 486.0 483,57 799.86| 0 0 0
d 1,035.79 989.12 639.08 5178.96 5,201.25 5,201.25 1,923.62 1,864.55 1,145.79 197.29 105.31 97.83
a 0 0 243619 2,584.38 2,584.38 1,282.41 1,312.21 626.20 0 0 0
18| b 0 0 0 271.87 398.46 398.46 0 0 0 Q Q 0
C 0 0 0 2,164.32 2,185.92 2,185.92] 1,282.41 1,312.21 626.20 Q 0 0
a 0 0 0 981.54 993.60 993.60) 0 0 0 Q Q 0
19| b 0 0 0 0 0 0 0 0 0 0 0 0
d 0 981.54 993.60 993.60 0 0 0 0 0 0
skl @ 187,763.45| 186,879.83| 195,550.30| 260,860.60 276,344.52 290,638.95 226,416.25 224,61090 239,563.23| 97,785.38 92,970.15 98,930.20
vl ) 124,128.58 125,754.08 144,690.68 170,313.56 183,188.87| 203,578.58 157,560.72 157,971.97| 179,741.79] 57,981.34| 63,934.29 70,839.54
| C 63,634.91 61,125.74/ 50,859.68 90,547.04 93,155.61 87,060.39 68,855.56 66,638.91 59,821.39 39,804.03 29,035.86 28,090.65
A 30 IHYE B 13X Y C EYE FHY o ZYAERE b ASUARF o HS UM
3.2 SFX| YAIZ 2A olg{gt ZAit= dtX|el 42 XFAAIZS| Fgo| 3
SHX|o] ZUAMHLS YAl HP 260,860.60W/m? 7 20 30 nEAECH MY LA 250 XA
Ol 1% 3FE 276,344.52W/mi (2 HE [LHH| 59% It B 1x YD Y =Y 0| {257 IWE
37h, EHYE FHY 290,638.95W/mi(0THE Oy O|C}. E3F EfUO| ME 7} =0F 1% 3|ME'Tf EfUY
11.4% S7h&E LIEFRICE FHEo| pvf 20| =HO| JHZAH HHEZHAM HSY
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