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Abstract: A full-scale measurement of wind pressure loadings
was conducted on photovoltaic (PV) solar panels mounted on
the flat roof of a multipurpose low-rise building. According to
the characteristics of wind pressure time series, several
probability density functions were properly selected for
nonlinear regression analysis of wind pressure coefficients of
each gauging point. Numerical fittings of mean and peak
(positive maxima and negative minima) and area-averaged
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peak pressure coefficients were performed and compared by
using six probability distributions. The analysis results show
that the probability distributions of negative minima and
positive maxima of pressure coefficients are left-skewed and
right-skewed, respectively. The mean pressure coefficient
time series comply with unbiased distribution and the t
distribution fits the measured data best, followed by Logistic,
Normal, Type I EDV distribution, respectively; Type I EVD
has the best fitting effect for peak values, and then the
Lognormal distribution, Gamma distribution and Normal
distribution in order; The most unfavorable pressure
coefficient is dominated by negative peak pressure, that is,
suction forces are predominant over wind forces on PV panels;
The tributary area-averaged unfavorable pressure coefficient

is recommended to take —2. 3.

Key words: flat roof; Photovoltaic (PV) solar panel; full-

scale experiment; pressure coefficient; extreme value

distribution
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Fig.1 Photograph of rooftop PV solar panels
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Tab.1 Parametric analysis of mean wind pressure coefficient Cppeanbased on normal distribution
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3 0. 0110, 008, 0, 015> 0.0270. 025, 0,03 94,1 —0. 04 0. 06
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S12 —0.172(—0. 203, —0.142) 0.139(0. 115, 0. 164) 80 —0.44 0.1
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Tab.2 Parametric analysis of mean wind pressure coefficient Cppean based on t distribution
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S1 —0.004(—0.006,—0.002 ) 0.024(0.022, 0.027) 0.934(0. 718, 1.15) 98.9 —0., 37 0. 37

S2 —0.014(—0, 015, —0.013) 0.022(0, 022, 0.023) 1. 059(0. 890, 1. 229 99,6 —0, 26 0.24

S3 0.012(0, 012, 0.013) 0.020(0, 018, 0.021) 1. 208(1, 020, 1. 397> 99, 7 —0,15 0.18

S4 —0.098(—0, 107, —0.089) 0.060(0, 048, 0.072) 1. 046(0, 475, 1. 618) 92,8 —0,79 0. 60

S5 —0.098(—0.107, —0.089) 0.061(0. 046, 0.076) 0. 909(0. 402, 1. 416) 92.2 —1.08 0. 89

S6 —0.091(—0, 099, —0.083) 0.058(0, 044, 0.072) 0. 895(0, 416, 1, 374 92.9 —1,07 0. 89

S7 —0.037(—0. 042, —0.032) 0.061(0.043, 0.080) 1. 037(0. 607, 1. 467) 97.1 —0. 75 0. 68

S8 —0.060(—0. 066, —0.053) 0.042(0. 036, 0.048) 1. 014(0. 575, 1. 454) 95. 8 —0. 58 0. 46

S9 —0.034(—0. 037, —0.032) 0.028(0.021, 0.034) 0. 870(0. 579, 1.161) 97. 6 —Q0. 54 0. 47

S10 —0.120(—0. 131, —0.108) 0.080(0, 062, 0.099) 0. 9490, 430, 1, 468> 92.5 —1.28 1.04

S11 —0. 144(—0. 157, —0.131) 0.089(0, 072, 0.107) 0. 904(0, 464, 1, 344> 93.0 —1,60 1. 32

S12 —0.154(—0, 168, —0. 14> 0.092(0, 072, 0.112) 0. 891(0, 433, 1. 349 92.6 —1.72 1.41
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Tab.3 Parametric analysis of mean wind pressure coefficient Cppen based on Logistic distribution
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WSS . 3 Re/% T2 Crmen F1 Crme
S1 —0. 003(—0. 008, 0.002) 0.022(0.019, 0.025) 91.7 —0.08 0. 08
S2 —0, 014(—0. 017, —0. 010) 0.017(0, 015, 0.019) 04, 4 —0. 08 0. 05
S3 0.011¢0. 008, 0,014) 0.017(0, 015, 0.018) 96, 3 —0. 05 0, 07
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S6 —0, 102(—0. 118, —0. 086) 0. 055(0, 046, 0.064) 86. 6 —0. 30 0. 10
S7 —0. 045(—0. 057, —0.033) 0. 058(0. 051, 0.065) 93.7 —0. 26 0.17
S8 —0, 062(—0. 072, —0. 053) 0. 035(0, 030, 0.041) 88.9 —0.19 0, 07
S9 —0. 036(—0. 043, —0.029) 0.027(0. 023, 0.031) 90. 9 —0.13 0. 06
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Tab.4 Statistics of peak pressure coefficients

Cprmax CPumin
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S1 1.04 0.8 17 0.12 —1.05 1.0 —0.26 0.15
S2 1.79 5.8 11 0.08 —0.90 0.1 —0.28 0.16
S3 0. 82 0 20 0.12 —1.11 0.6 —0.23 0.14
S4 1.83 5.0 10 0.08 —1.20 1.0 —0.89 0.61
S5 1.56 3.4 10 0.08 —1.11 0.5 —1.00 0.69
S6 1.71 3.7 11 0.08 —1.26 1.4 —1.06 0.75
S7 2.23 4.5 0.29 +0.26 1.9 —0.51 0.47
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Tab.5 Comparison of goodness of fit for area-averaged peak pressure coefficients
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Fig. 10 Comparison of probability density for area-
averaged maximum pressure coefficient Cppay
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Fig. 13 Comparison of probability density for area-
averaged minimum pressure coefficient Cpp,

of bottom PV panels
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Tab.6 Analyzed results of net wind pressure

coefficients
WSS Comax Comin Cpmem
S1 0. 37 —0.51 —0.37
S2 0. 24 —0.50 —0. 26
S3 0.41 —0. 40 0.18
S4 0. 23 —1.57 —0.79
S5 0. 23 —1.78 —1.08
S6 0. 22 —1.91 —1.07
S7 0. 32 —1.16 —0.75
S8 0. 26 —1.11 —0. 58
S9 0. 27 —0.87 —0.54
S10 0.39 —2.13 —1.28
S11 0.42 —2.39 —1.60
S12 0.40 —2.68 —1.72
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