Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.3.556

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 3 pp. 556-563, 2020

FARHRY 7'M FIHLAY HFF Aad A HAEA

Digital Surface Model based Proper Installation Site Analysis for
Soundproof Wall Integrated Phtovoltaic System

Junhee Youn
Korea Institute of Civil Engineering and Building Technology

2 o RE ALYAY UG A A AH(BIPVS; Building Integrated Photovoltaic System)S AE9] L4}

H Hrh g2bA BIVPSY AA] 1] A4 Al aEsjord 7MY 5835 94 9 A4S0 o3 18

3 . 19 ol Q= H2Ho] BFd AAHS AXT 39, 18A4= 8 AE2 28 7IES0 A

= AEL oebs 928 A ggg A A AE-(SIPVS; Soundproof wall Integrated Photovoltaic System)

9] A4 AAE Ast7] Yslixl= BIPVSY] 3%t o2 dloly el & dargEo] BRsitt 2 =70l XX
H

JAM L N E7b-g ALt S4, X FEAY Azt 8 I8 B RS FAEARF S o856t ATt
AR, ThAA7E A=A 2 A B AFE o]&5te] dARFS ALkt LAES] Az &3 HaE E5ho
AAlFo] FHEIE & SIPVSY Ax] HAFAZ AT 5 ot Ajtd daE|E2 ARE FE|2 F+8(Java Program)

ot A A, F ofF X9 FEA I i3t AX] HALEY £AE AFT 5 AT AtE 1 HEL AEY
F2 o] AT BIPVSY A HAAA D 7|t A PiakFe] Aoz &84 5 & Zolth

Abstract Most of a BIPVS (Building Integrated Photovoltaic System) is installed on the rooftop or wall
of a building. Therefore, the main factor to consider for selecting the installation site is the shadow
effects produced by the surrounding buildings. On the other hand, when the photovoltaic was installed
on soundproof walls, shadow effects were produced by not only surrounding buildings but also the
surrounding trees. Therefore, a different data model and algorithm with the BIPVS case are essential for
proper installation sites selection of a SIPVS (Soundproof wall Integrated Photovoltaic System). This
paper deals with the DSM (Digital Surface Model)-based proper installation site analysis for SIPVS. First,
the solar incident and altitude angles of the installation candidate sites (solar panel) during the year
were calculated. Second, the shadow effects (shadowed or unshadowed) were determined for the
candidate sites at each time with the DSM. Third, the amount of solar radiation was calculated with the
incident angle for the candidate sites at an unshadowed period. The proper installation site of the SIPVS
could then be selected by comparing the accumulated annual solar radiation for each candidate. The
proposed algorithm was implemented as a prototype (Java program). From the experiment, the order
of the installation suitability was determined among the nine candidates. The proposed algorithm could
be used for proper BIPVS installation site analysis aimed at the lower part of a building and calculation
of the expected power production.
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Fig. 2. Flowchart for calculating solar altitude,
azimuth, and incident angle
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Table 1. Meteorological data - Solar radiation
(Source: [11])

1, (W/m?)

Spring Summer Autumn Winter

equinox solstice equinox solstice
8 am 114 129 112 63
9 am 138 158 145 110
10 am 146 159 158 121
11 am 156 169 171 135
12am 144 176 169 115
1 pm 155 160 141 127
2 pm 138 141 134 110
3 pm 124 151 126 75
4 pm 71 130 90 19
5 pm 21 85 27 0
6 pm 0 58 21 0
7 pm 0 18 0 0
Sum. 1,207 1,534 1,294 875

]i (, W/m?

Spring Summer Autumn Winter

equinox solstice equinox solstice
8 am 306 248 280 14
9 am 424 370 318 62
10 am 473 483 283 83
11 am 504 533 254 138
12am 509 482 282 185
1 pm 372 492 223 202
2 pm 203 512 253 159
3 pm 61 398 205 60
4 pm 23 293 82 9
5 pm 0 135 11 0
6 pm 0 27 0 0
7 pm 0 0 0 0
Sum. 2,875 3,973 2,191 912
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Table 2. Average solar radiation for each sector

Average Solar Radiation (W/m”
222
302
326
314
574
221
341
179
415

Sector
1
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ngitude = 126.96

Latitude = 37.57
Altitude = 100.0

Fig. 8. Annual solar irradiation visualization for
each panel in candidate site number 1

Fig. 9. Annual solar irradiation visualization for each
panel in candidate site number 2

Fig. 10. Annual solar irradiation visualization for each
panel in nine candidate sites
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