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Abstract

Keywords : Solar Photovoltaic System, Wind Resistant Design, Wind
Pressure Coefficient

Solar power generation is one of the green energy actively promoted by the
government. The solar photovoltaic systems used in Taiwan include rooftop solar
panel system, roof mounted solar panel array system, ground mounted solar panel
array system, ground mounted solar monoslope canopy system and roof mounted
solar monoslope canopy system. The solar panels, supporting frame members as
well as fasteners must be carefully designed to ensure safety under strong wind;
however, the current " Wind Resistance Design Specifications and Commentary of
Buildings" (2015) does not fully provide the design requirements for the above
systems. This study first clarifies the parts that are not covered by " Wind
Resistance Design Specifications and Commentary of Buildings™" (2015). A series
of wind tunnel tests are then conducted for various design scenarios and extreme
value analyses are performed to obtain the extreme wind pressure coefficients. In
addition, the relevant provisions in the US and Japanese codes are referenced.
Finally the design provisions and related charts for the above systems are
developed and can be the basis for the relevant design codes.
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(F R & R 4 B 5 FFTL)

(FR % s hA= § fETD)

%2340 <w<5F > (GCCrpnom23- 8 230

BT F Ap (GCrn)nom2-3- % = 3¢
A, <500 —0.89 log4,, + 3.12

) A, > 500 —0.5210gA,, + 2.14
A, <500 —1.12 logA,, + 4.17

@ A, > 500 —0.62 logA,, + 2.61
A, <500 —1.39 log4,, + 4.79

©) A, > 500 —0.73 logA,, + 3.01

4 2-4 15 < w < 35°p%F » (GC,

2L 5 N\
n nomi? &= ;r\‘

B An (GCrn)nom2-7+ & = 3
A, <500 —1.11logA, + 4.17

) A, > 500 —0.54 logA,, + 2.62
A, <500 —1.74 logA, + 6.04

) A, > 500 —0.52 logA,, + 2.75
A, <500 —2.08logA,, + 7.29

©) 4, > 500 —0.62 logA,, + 3.33
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%26$0<(ﬂ<5p% (GCrp)2-3+ 5 25t

A(m?)

(GCrn)aL%‘ Bt

A <4645 (m?)

—0.59 log(10.764) + 2.08

A>46.45 (m?)

—0.35 log(10.764) + 1.43

% 27415 <0 <35 > (GCrp)o23- 8 250

A(m?)

(6Crm)az 3% 251

A <4645 (m?)

—0.74 log(10.764) + 2.78

A>46.45 (m?)

—0.36 10g(10.764) + 1.75
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2 2-8H AL AR HIER 2 PP R R R

Con
0 7R b oo ETETT &S EBT5F
83 B2 EECN| 83
<a? 24 | 33 | 18 | -1.7 | 12 | -11 1 -3.6
0° >a’,<4.0a° 18 | -1.7 | 18 | 1.7 | 1.2 | -11 | 08 | -18
>4.0a8° 12 | -11 | 12 | 11 | 1.2 | -11 | 05 | -1.2
<a’ 32 | 42 | 24 | 21 | 16 | -14 | 16 | -51
75° >a’, =4.0a° 24 | 21 | 24 | 21 | 16 | ‘14 | 12 | -26
>4.0a° 16 | -14 | 16 | -1.4 | 16 | -1.4 | 08 | -1.7
<a? 36 | 38 | 27 | 29 | 18 | -19 | 24 | 42
15° >a’,<4.0a° 27 | 29 | 27 | 29 | 18 | -19 | 18 | -3.2
>4.0a° 18 | -19 | 18 | -19 | 1.8 | -1.9 | 12 | -21
<3’ 5.2 -5 39 | 38 | 26 | -25 | 32 | -46
30° >a’, =4.0a” 39 | 38| 39 | 38| 26 | -25 | 24 | -35
>4.0a° 26 | 25 | 26 | 25 | 26 | 25 | 16 | -2.3
<a? 52 | -46 | 39 | 35 | 26 | -23 | 42 | -38
45° >a’, < 4.0a° 39 | 35 | 39 | 35 | 26 | -23 | 32 | -29
>4.0a8° 26 | 23 | 26 | 23 | 26 | 23 | 21 | -19

GaY R D)
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oA | R | R R B o B %
+ 2 = A L EL g «H 1= \
* ° 4o o 1:‘_8’]35vf§“lrl°p";g/m,§é-’—,—""’ % 3 P
Case (G10C) 10 <50% 0.538 ZFFATR O NCTROE S
2 RS A S - H % .
* o LT o 1:‘_8’]35vf§“lrl°p";g/ﬂ,@—‘.h’——‘l’“ fvfé“ﬁj
Case (G100) 10 > 50% 0.538 ZFFATR O P
BB BRI X FRIE B
Case GC 10° <50% | 0538 | wamerp g | SO FRETG R et Case
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3 2 = NP | J‘ a0 @ ; %’:
Case G100 10° 50% | 0538 | waep g | SO P EEEG LRSS R Case
(G100)
° o + o >
Case G3oC 30 <50% | 0.538 FEFATR e AR R s A
4\: »)375\:—'1[1 }’\ /J_—i_a‘;/—gﬁ‘s
Case G30 30° >50% | 0.538 | Z=FeTh SR REL RS

(FH % s hA= § AETR)
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% 32 T ETEHA N 2EA L Case 2. F H 48 ki
A | FERY | ER | AT | aEZRD B b B

Case RigA;C 10° <50% 1 &£ # KL B Rk

Case RisA1C 15° <50% 1 g # KLk B Rk

Case RyA:C 20° <50% 1 g g L B ROk

Case RysA;C 25° <50% 1 g g L B ROk

Case R10A,C 10° <50% 2 g # KLk B Rk

Case R1sA,C 15° < 50% 2 F g LA BRhF | HFHoFEMEAZ LR YT ETEA

Case RyA,C 20° < 50% 2 £ g i B Rk FSPEAR BREZ P

Case RysA,C 25° <50% 2 £ Fry KLk B ROk

Case R10AosC 10° <50% 0.5 g g ALk B Rk

Case Ri5Aq5C 15° < 50% 0.5 g g i B Rk

Case RyAq5C 20° <50% 0.5 £ # KL B Rk

Case RysAo5C 25° <50% 0.5 g ] ALk B Rk

Case RipAgsO 10° >50% | 05 & & A g | PR “f;& : ;Z;"' FprEalh
Case R1pA(5CP 10° <50% 0.5 ’ﬁ Fry AL B R F Kot 224 ﬂ-;& ; : ;-}Z;/'L AR

o L~ e . Fm R DEIT ETEE A )
Case RipAosCV 10 <50% | 05 & 7 AT b F bR B2 B
(FAL KRR AFT g FEIL)
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£51H G HAN RS TS 10 R TR R LR B2 R

IR R %53 T 2 RN
v <a’ 2457 | -4896 | 1.223 | -2.221 | 0.7871 | -1.448
>a®, =4.0a° 2.151 | -2.427 - - 0.4426 | -1.102

o <a’ 1.87 -4.8 1.4 -2.8 0.93 -1.83
o >a®, =4.0a° 1.4 -2.8 1.4 -2.8 0.93 -1.83

(FAL &R A AT 7 AEL)
AB52H G EANPEYGF L 0R TR REL R E 2R
IR R %83 T 2 =N

v <@ 4.044 | -6.732 | 1.931 | -3.153 |1.460316| -2.143
>a%, =4.08° 2553 | -3.73 - -~ |0.825285| -1.874

o <a’ 3.2 -4.6 2.4 -35 1.6 2.3
e >a%, =4.0a° 2.4 -3.5 2.4 -3.5 1.6 2.3

(FR % s hA= § fETR)
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CHRT F AL ER RRPR

2 53BN EAL L EANETRHIES 2 I R E bR ik

Con
0 |7k G BT RIS p EETF I
83 T2 81 83 B2 81
<a’ 240 | -330 | 180 | -1.70 | 120 | -1.10 | 100 | -360 | 0.80 | -1.80 | 050 | -1.20
0° >a’, <4.0a° | 180 | -1.70 | 180 | -1.70 | 120 | -1.10 | 080 | -1.80 | 080 | -1.80 | 050 | -1.20
>4.0a’ 120 | -110 | 1.20 | -110 | 1.20 | -110 | 050 | -120 | 050 | -120 | 050 | -1.20
<a’ 320 | -420 | 240 | -210 | 160 | -140 | 210 | -520 | 120 | -2.60 | 0.80 | -1.70
75° | >a% =404° | 240 | -210 | 240 | -210 | 160 | -1.40 | 184 | -260 | 120 | -2.60 | 080 | -1.70
>4.0a’ 1.60 | -140 | 1.60 | -140 | 1.60 | -140 | 080 | -1.70 | 080 | -1.70 | 0.80 | -1.70
<a’ 360 | -380 | 270 | 290 | 180 | -190 | 315 | -428 | 1.80 | -320 | 1.20 | -2.10
15° >a’, =408 | 270 | 290 | 270 | -290 | 1.80 | -1.90 | 277 | -320 | 1.80 | -320 | 1.20 | -2.10
>4.0a’ 1.80 | -1.90 | 180 | -190 | 180 | -190 | 120 | -220 | 120 | -210 | 1.20 | -2.10
<a’ 520 | -674 | 390 | -380 | 260 | -250 | 404 | -673 | 240 | -350 | 1.60 | -2.30
30° >a’, =4.0a> | 390 | -380 | 390 | -380 | 260 | -250 | 255 | -373 | 240 | -350 | 1.60 | -2.30
>4.0a’ 260 | -250 | 260 | -250 | 260 | -250 | 160 | -230 | 160 | -230 | 1.60 | -2.30
<a’ 520 | -460 | 390 | -350 | 260 | -230 | 420 | -380 | 320 | -290 | 210 | -1.90
45° >a’, =4.0a> | 390 | -350 | 3.90 | -350 | 260 | -230 | 320 | -290 | 320 | -290 | 210 | -1.90
>4.0a’ 260 | -230 | 260 | -230 | 260 | -230 | 210 | -1.90 | 210 | -1.90 | 210 | -1.90

(T & B A 57 5 from)
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271 HA N2

BTETHEANEAGHFHE I0RT FREL A

E R ORR R #c

7 RER G
%53 B2 T B
<@ 2.19 -3.176 1.10 -1.36 0.66 -1.14
Case (G1oC)" | >a%, =4.0a° 1.45 -2.01 0.98 -1.23 0.65 -1.05
>4.0a° 1.39 -1.67 0.95 -1.17 0.60 -1.01
<a’ 3.01 -3.65 1.46 -1.69 0.91 -1.09
Case GoC | >a’, =4.08° 1.88 -2.20 - - 0.45 -0.75
>4.0a’ - - - - - -
<a2 - - - _— - -
Case RioAC | >a®, =4.08° 0.67 -2.16 0.66 -1.56 0.66 -0.90
>4.0a° 0.56 -1.69 0.55 -1.23 0.64 -0.75
<a2 - - - - - -
Case RyA,C | >a°, =4.08° 0.59 -1.73 0.45 -1.25 0.48 -0.62
>4.0a° 0.47 -1.36 0.34 -0.98 0.30 -0.52
<a? - - - - - -
Case RyoAosC | >a%, =4.08° 0.55 -2.44 0.52 -1.73 0.72 -1.18
>4.0a° 0.46 -2.00 0.46 -1.45 0.67 -1.06
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IR R T LR T W ISP
4 BT = g%
[ W
T & 3 % 3 2 i1 %3 T4 2 1

>a’, =4.0a*> | 055 | -2.44 | 051 | -1.72 | 0.72 | -1.18 | 0.48 | -2.75 | 0.54 | -1.94 | 0.76 | -1.41

o
=
i
sl
AR

>4.0a° 046 [ -199 | 046 | -144 | 067 | -1.05 | 042 | -224 | 044 | -1.62 | 0.67 | -1.22

(F R % R A= § AETR)
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LAT3EFV L 12 TEBHE AN AL R B Ak
(Cpn)r
0 FRX R B AR R L
83 B2 % B
<a’ 1.01 -3.41 0.74 -1.72 0.67 -0.98
10° >a2, <4.0a° 0.67 216 0.66 -1.56 0.66 -0.90
>4.0a° 0.56 -1.69 0.55 -1.23 0.64 -0.75
<a’ 1.84 -3.90 1.20 -2.05 0.84 -1.29
15° 2 2
>a%, <4.0a 1.22 -2.47 1.07 -1.83 0.83 -1.09
>4.0a° 0.99 -1.93 0.87 -1.46 0.72 -0.99
<a’ 2.39 -4.04 1.54 -2.20 1.08 -1.60
20° >a?, <4.0a 1.58 -2.50 1.37 -1.89 1.06 -1.30
>4.0a° 1.21 -2.00 1.07 -1.57 0.81 -1.23
<a® 2.75 -4, 57 1.78 -2.58 1.22 -1.98
25° >a?, <4.0a 1.82 -2.80 1.59 -2.19 1.20 -1.61
>4. 0a? 1.31 -2.26 1.18 -1.84 0.87 -1.48
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2 T-4EFVWE22TRBHANP |7E b R Hc
(Cpn)r
6 3 RER G BETT & ik
%83 T8 2 T
<a’ 0.89 -2.73 0.51 -1.38 0.49 -0.67
10° >a?, =4.0a% 0.59 1.73 0.45 -1.25 0.48 -0.62
>4.0a 0.47 -1.36 0.34 -0.98 0.30 -0.52
<a’ 1.53 -3.04 0.79 -1.57 0.73 -0.74
15° >a?, =4.0a% 1.01 -1.89 0.66 -1.38 0.65 -0.68
>4.0a 0.77 -1.51 0.53 111 0.45 -0.56
<a’ 1.82 -3.29 1.07 -1.71 0.89 -0.84
20° >a®, =4.0a° 1.09 -2.05 0.83 -1.51 0.71 -0.77
>4.0a 0.92 -1.58 0.72 -1.21 0.55 -0.63
<@’ 2.37 -3.35 1.28 -1.80 1.06 -1.03
25° >, =<4.0a° 1.42 -1.95 0.99 -1.45 0.72 -0.95
>4, 0’ 1.10 -1.61 0.86 -1.27 0.65 -0.72
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(Cpn)r
0 AR B AR ETH MEfHTE EIE N EEE
&I 3 &I 2 &I 1 &35 3 &I 2 [

<a’ 0.83 -3.86 0.58 -1.91 0.73 -1.28 0.74 -4.33 0.58 -2.14 0.75 -1.50
10° >a°, =4.0a° 0.55 -2.44 0.52 -1.73 0.72 -1.18 0.48 -2.75 0.54 -1.94 0.76 -1.41
>4.0a° 0.46 -2.00 0.46 -1.45 0.67 -1.06 0.42 -2.24 0.44 -1.62 0.67 -1.22

<a? 1.86 -4.51 1.19 -2.24 0.81 -1.57 - - - - - -

15° >a’, <4.0a° 1.23 -2.74 1.06 -1.96 0.80 -1.45 - - - - - -

>4.0a 0.98 234 | 084 | 70 | o072 -1.29 - - ~ - - B

<a’ 2.17 -4.86 1.41 -2.47 1.03 -1.78 - - - - - -

20° >a%, =4.0a° 1.44 -2.95 1.26 -2.16 1.01 -1.61 - - - - - -

>4.0a’ 1.09 -2.41 0.98 -1.86 0.82 -1.46 - - - - - -

<a’ 2.67 -5.22 1.69 2,75 1.11 -2.04 - - - - - -

25° >a?, =4.0a° 1.77 -3.02 1.51 2.31 1.09 177 - - - - - -

>4.0a° 1.27 -2.59 1.14 -2.07 0.85 -1.67 - - - - - -
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(Cpn)r
0 AR B AR ETH MEfHTE EIE N EEE
&k 3 5 2 i 1 &k 3 &gk 2 ik 1
<a’ 1.01 -3.86 0.74 -1.91 0.73 -1.28 0.74 -4.33 0.58 -2.14 0.75 -1.50
10° >a°, =4.0a° 0.67 -2.44 0.66 -1.73 0.72 -1.18 0.48 -2.75 0.54 -1.94 0.76 -1.41
>4.0a° 0.56 -2.00 0.55 -1.45 0.67 -1.06 0.42 -2.24 0.44 -1.62 0.67 -1.22
<a? 1.86 -4.51 1.20 -2.24 0.84 -1.57 - - - - - -
15° >a’, <4.0a° 1.23 -2.74 1.07 -1.96 0.83 -1.45 - - - - - -
>4.0a 0.99 234 | o087 | 70 | o072 -1.29 - - ~ - - B
<a’ 2.39 -4.86 1.54 -2.47 1.08 -1.78 - - - - - -
20° >a%, =4.0a° 1.58 -2.95 1.37 -2.16 1.06 -1.61 - - - - - -
>4.0a’ 1.21 -2.41 1.07 -1.86 0.82 -1.46 - - - - - -
<a’ 2.75 -5.22 1.78 2,75 1.22 -2.04 - - - - - -
25° >a?, =4.0a° 1.82 -3.02 1.59 2.31 1.20 177 - - - - - -
>4.0a 1.31 -2.59 1.18 -2.07 0.87 -1.67 - - - - - -
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