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Abstract

Solar photovoltaic panels are increasingly widely applied today. As panel structures are wind-sen-
sitive, research into their wind resistance performance is essential. This study employs rigid-model
wind tunnel pressure measurement tests to investigate the distribution characteristics of average,
pulsating, and peak wind pressure coefficients for three aspect ratios (1:1, 1.5:1, 2:1) of rooftop el-
evated photovoltaic systems under wind directions ranging from 0° to 90°. Results indicate that the
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aspect ratio significantly influences wind pressure distribution characteristics on elevated rooftop
PV systems. As the aspect ratio increases, the magnitude of average, pulsating, and peak wind pres-
sure coefficients generally rises, with maximum average, pulsating, and peak net wind pressure co-
efficients concentrated in the leading edge corner region. The most unfavorable peak net wind pres-
sure coefficient exhibits a pattern of first increasing and then decreasing with wind direction angle,
reaching its maximum at a 30° wind direction angle. For larger wind direction angles (75° and 90°),
variations in the length of the windward side cause the differences in peak wind pressure amplitude
among models with different aspect ratios to diminish, indicating that the aspect ratio is a crucial
geometric factor influencing wind loads on photovoltaic roofs.
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Figure 1. Wind tunnel testing
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Figure 2. Layout of test model
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Figure 3. Layout of measuring points
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Figure 4. Characteristics of wind flow
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Figure 5. Distribution of mean wind pressure coefficients at 0° wind angle
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Figure 6. Distribution of mean net wind pressure coefficients at 0° wind angle
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Figure 7. Distribution of mean wind pressure coefficients at 45° wind angle
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Figure 8. Distribution of mean net wind pressure coefficients at 45° wind angle

8. 45° M E A TEHERNERBSH

Kl 9 RoR T AT TE L R AR R TH R TR P 35 AU S 2506 KU el £ S . IR eT LR, =
ANBERL AU EREAR AL, 35 BE A AU A (18 DK T SR IS 3 K S RN & s, B DU I o, iR
N 101 AR AL R TR P 2 XU R BFE—0.06~—0.23 JERI N AE 1k, KFEHON 1.5:1 MR TH R F- 24 X
JERHAE 0.02~-0.24 YO N A4, K BEEEy 2:1 MUABEAY (1) T AR~ 35 KU R EMAE 0.02~-0.26 Tu N AR4L .
£ 0°~30° K IA) A LA, OGAR = T R TR 2 XU SR B0 A6 K v B R TS K, BB K i bl 1.5:1
HRGEA 2:1 (BRI IR AR N DAk 2 T 1 AR 2 XU R EOR T AR A B
Kewi L3R T s N a3, FEHAR S 1.5:1 B 55 L 2:1 BOREBYIITE 90° KAl £ TR i XU
VAL R YL UNE W

3.2. BkEIRERE

B 10 45 T 00 JAUal 1 R AS TR 568 L R AR 2 Tk 315 U R B0 A . mTRAE Y, 7] 0% KU £ T 1
B35 RUE R A TEAIAL, BB I RS KR RBIGUT ORI AT, B KB IS DLAE R AT 2%
PN, R B X S SRR A R o 25 S BB V)2 R ARSI R R ZU M R 18l , Bl SR A S BN
H, WkEhiRE REOBET K. K5 L E R R 2 T HT S5 U Bk 3 RUE REURAE, SRR KSR L
911 A SR BE N 1.5:1 FORERL R R k3 19 AU R BEUE BT, 735108 0.60 £ 0.62, T 5
Eb oy 2:1 FASE Y ) i K ik 30 U R & 0.67.

DOI: 10.12677/hjce.2026.153062 148 T AT


https://doi.org/10.12677/hjce.2026.153062

0.1
e
0.0
//:/
ﬁ u / ||
N -0.1 A
ri /// L | |
w o - / /
Eﬁ -0.2 \ \ o’
= ] /
E N | o i ‘Zél'/
s —m 11
-0.3 —e—1.5:1
—A—2:1
04 0 15 30 45 60 75 90

KA Ao

Figure 9. Variation of the mean wind pressure coefficient with wind direction angle
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Figure 10. Distribution of fluctuating net wind pressure coefficients at 0° wind angle
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Figure 11. Distribution of fluctuating net wind pressure coefficients at 45° wind angle
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Figure 12. Distribution of peak net wind pressure coefficients at 0° wind angle

E 12. ' @A T RIEERER K25

B3 45 T 457 KUAA R AN FHC 58 B OR B TR A 4 XU R A 18 ATRAE Y, AZ KU A %45
TR AR 19 A 28 B0 MR 5 00 A 237 PR 5 i KRR ¥4 XU M 28 005y UL 300 IR 5% £ 8 00 3 8 DX 35K,
HARBEE K T8 LIS KT Z G K, KTy 11 BB p R KRB 1 XU R O —5.64, KIELEN 1.5:1
(RIS 1 fpe K ARAE ¥ UE REOR—6.27, KBELLAY 2:1 MBERY 1 S KR AR 1 U R E—6.32. 1E 45° K]
R, KIEHIIRE —ERRAE G, OB 15 XU 28 000R PR 5 9 328 39 11 55 o

(a) 1:1 (b) 1.5:1

Figure 13. Distribution of peak net wind pressure coefficients at 45° wind angle
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Figure 14. Most unfavorable peak net wind pressure coefficients
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