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Fig. 2 Wind characteristics with different layout of horizontal bar
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Fig. 3 Wind characteristics with different hole rate
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Tab.1 The parameters of grids

it s MMRTEE o/ mm  REHMREIE o/mm  BEMIAGELG S o/mm BEHAREIRE d/mm fLEA/ %

1 75 300 150 300 56. 3
2 100 400 200 400 56. 3
3 150 600 300 600 56. 3
4 200 800 375 750 55.0
5 300 1300 500 1000 53.8
6 420 1350 750 1500 49. 6
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Fig. 4 Wind characteristics with different distance or bar width
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Tab.2 The parameters of grid-generated wind filed A

Wy MHREEE e CFEIXE R CFEmmRA SRR AR

E2 ) /mm /m /(m/s) SR EE/ Y% REE/m U /m
ABL1 75 3.0 10. 1 9.9 0.139 41.7
ABIL.2 100 4.1 9.9 10. 3 0.183 54.9
ABL3 150 5.5 9.7 10. 6 0. 251 75.3
ABLA4 200 7.5 10. 1 10.7 0. 339 101.7
ABLS5 300 11.3 9.2 10. 2 0. 448 134. 4
ABLS6 420 14.7 9.0 10.7 0. 602 180. 6
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Tab. 3 The parameters of grid-generated wind filed B
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AR /mm /m /(m/s) /% R /m JUE /m
BBILL1 150 8.0 9.8 7.2 0. 291 87.3
BBIL.2 200 6.0 10. 1 13.3 0. 299 89.7
BBL3 300 6.3 9.3 18.1 0.317 95.1
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Fig. 5 Wind characteristics of grid-generated wind filed A
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Fig. 6 Wind characteristics distribution along across wind direction



432 DI N (2019 4F) 45 34 3

Bl 7% T ABL1ABL4 ABL6 7£ 0. 7m fmy BE AR X 1] Bk 25 KU 3% AT DL Y S BE A T I 43 R
JE B3 R, i U A 4 5L /) A L Ik Bl XL v A /) AR R A 0 15 B bk Bl XU e R B KL 5 i
WA R EBUE 2t ¥ — 3, 1’ 7(b) 43 %1 BBL1,BBL2,BBL3 7 0. 7m & J& &b 5 X ) ik 3 X
T o T AR A3 RUBE R I L ) 238 3 il 2 P R 5 135 06 A1 38 A AH T, B it A R BE 3G KL Ok 3l XU A
B N B RE R O L K T 2 XU K Bl U R R AT I — A (B 7o) L TR RS I AR

L 10 . 1,210.2%,L, =0.143m
10 ,=10.9%.L =0347m
|’u=H:| ?%_Lu=ﬂ Ti7Tm
i Vi &
r\:.i. - = 2] \\% 1 I {
§ 10 & 10 Ly 9 10 |
1,210.2% L =0.143m 1,57.23% L =0.294m i 1=723%.L =0204m | " IHp 11;‘
1,5109%L =0.347m 1,=13.6% L =0.309m 1,=13.6%,L, =0,309m ik
1=10.7%.L =0.717m 1,=17.4%, L =0.285m 1 =17.4%,L =0.285m
107 e ; i
107 3 . ; B 107 i 10 10 10 10 10°
10 10 10 10 10 107 107 10° 10 10° o fu
i ths i 4o st
(a) AL T i (b) BALRA %1l (o) 11— feh#ilh
&7 X e Bk st IR
Fig. 7 Longitudinal velocity power spectra
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Wind tunnel experimental study of the variation of
wind parameters in grid turbulent wind field

ZHANG Ming-yue, LI Yong-gui, TAN Wen-jun, LIU Yu-hong., LIU Zhe

(Hunan Provincial Key Laboratory of Structural Engineering for Wind Resistant and Vibration Control, Hunan University of Science and

Technology, Xiangtan 411201, China)

Abstract: Grid turbulent wind field is commonly applied to study the influence of wind parameters on
structural wind effect and its mechanism. In this paper, the variation of wind parameters of different
grid turbulent wind fields with the initial height, porosity, distance and grid width of the grid plate is
studied. Results show that when the initial height of the grid is half of the horizontal grid spacing, the
uniformity of the turbulent wind field in the grid is better. The scale of turbulence integral is discrete,
and the mean value of turbulence integral scale in a certain range can be used to measure the total scale
of cross section turbulence integral. With the increase of distance, the intensity of turbulence
decreases exponentially and the scale of turbulence integral increases. The turbulence intensity and
turbulence integral scale increase with the increase of grid width, and the formulas of turbulence
intensity and turbulence integral scale about distance and grid width are obtained by fitting. According
to the variation pattern of wind parameters, two groups of special grid turbulent wind fields are
adjusted. One presents similar turbulence intensity and different turbulence integral scale reflecting
different fluctuating wind vortex. And another presents similar turbulence integral scale and different
turbulence intensity reflecting different fluctuating wind energy. Based on such works, studies on
wind effects on high-rise buildings under various wind characteristics will be carried out.

Keywords: grid turbulent wind field; mean wind velocity; turbulence intensity; turbulence integral

scale; pulsating wind speed spectrum; wind tunnel experiment



