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Schematic illustration of PV modules and PV arrays for
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Fig.1
PV systems mounted on flat roofs
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Wind tunnel model installed in the wind tunnel and
its close-up view
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Table 1 Experimental cases (FY2023)
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Photo.2  Building model configuration and
definition of wind direction (FY2023)
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Fig.2 Layout of pressure taps on the PV panels and roof
(separation distances:2 m) ( FY2023)
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Fig.3 Location of pressure taps on the top surface of PV panel
and the roof
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Table 2 Dimensions of tested buildings
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Photo.3  Definition of wind direction (FY2024)
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30m x 30m x 30m, Flow III)
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present and previous studies
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Table 4 Peak wind force coefficients and equivalent wind force
coefficients of PV modules
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Tabel 5 Equivalent wind force coefficients for each area of flat

roof-mounted PV modules
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947" [FEEE EACL | SO [EAIERALIV] EBALL | EBALI [ ER ATV
225 | 177 | 115 | 131 [-0.71 | -0.67 | -0.73 | —0.76
226 | 215 | 096 | 139 | -0.74 | -1.16 | —0.61 | —0.95
2m| 245 [ 220 [ 0.69 | 1.42 | -0.76 | —0.97 | =0.60 | =0.99
230 | 229 | 094 | 1.54 | -0.82|-1.33]-0.71
254 | 227 | 1.06 | 1.54 [ -0.76 | -1.17 | —0.65 | -1.13
162 | 120 | 095 | 1.01 | -3.76 | 3.17 [ -1.90 [ -2.10
166 | 114 | 091 | 096 | —3.63]—3.01 |-1.84[-1.98
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c o [ e es L Lo 5705 Toss [ Lio | >de 28| 171 [ 19
[T 231 -1.58 1.04 -0.71 : : : 10 [ =346 | 285 | -1.71 | 1.
} I 135 T | 200 | s @ | 237 | 1.89 | 129 | 1.78 | -1.10 | —1.08 | —0.73 | -1.02
d ® 777} m sz | 170 | 225 | 0% D | 213 | 173 | 1.19 | 1.63 |-1.03 | —1.09 [ —0.75 [ -1.09
it 224 214 1.08 -1.03 ® 2.00 1.74 1.11 146 | -098 | —1.05 | -0.72 | -1.01
e @ | T o0 T as T i T i @ | "™ [230 [ 2.00 [ 0.96 | 182 [~1.51 | -1.88 | 095 | 1.4
N ® . 1l 422 231 2.04 -1L12 | @ | 229 | 1.83 | 0.86 | 1.90 | -1.27 | -1.64 | —0.83 | -1.38
1 5.03 -2.58 2.26 -1.16 ® 2.03 | 1.68 | 0.71 | 1.63 | -1.11 | -1.31|-0.76 | -1.22
. @ S99} i 5.09 -2.19 246 -1.06 | @ | 2.19 | 2.16 | 1.50 | 1.23 | —0.75 | —0.88 | —0.90 | —0.75
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« ® 591 i} 5.11 -2.38 247 -L15 | @ | 223 | 2.07 | 148 | 1.31 |—0.89 | -1.12 | —0.84 | —1.02
] 5.66 -2.60 2.54 -L17 2.09 | 1.85 | 1.30 | 1.23 | -0.76 | =1.03 | —0.79 | —0.88
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Fig.7 Variation of equivalent wind force coefficients with aspect
ratio for each zone
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Table 6 Wind force coefficients for designing flat roof-mounted
PV modules
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