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Experimental investigation of fluctuating wind pressure

characteristics of rectangular windward side

HUANG Hui', LI Shaopeng’, ZHANG Liangliang"?, LI Zhiyang’
(1. School of Civil Engineering, Chongqing University, Chongqing 400045, P. R. China; 2. Chongqing College of
Architecture and Technology, Chongqing 401331, P. R. China)

Abstract: When the turbulence flows through a rectangular blunt body, due to the stretching and rotating
motion of the vortex, the downstream fluctuating pressure has obvious unsteadiness and spatial three-
dimensionality, which mainly depends on the ratio of the turbulence integral scale to structural characteristic
size. In order to further study the mechanism of turbulence scale effect, the unsteady aerodynamic characteristics
of fluctuating pressure rectangular downstream direction on stationary rectangular cylinder with side ratio B/D=4
were investigated by the three-dimensional spectrum tensor theory and synchronically surface pressure

measurement. The results show that when the turbulence moves from the stagnation point of the rectangular
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section to the separation point, the spectral energy of the fluctuating pressure shifts from low frequency to high
frequency, and this phenomenon becomes more obvious with the decrease of L,/D (L, is the longitudinal
integral scale of turbulence, D is the windward height). In contrast, the three-dimensional effect of turbulence
and the distortion effect decrease with the increase of L,/D. During this process, the energy of the fluctuating
pressure is significantly attenuated only at low frequencies due to the blocking effect, and there is no significant
change at high frequencies. Finally, the introduction of three-dimensional pressure admittance reveals the
unsteady effect mechanism of the fluctuating pressure on the windward side of the rectangular section under the
action of turbulence. For the pressure at the stagnation point, the greater the L,/D, the closer the pressure
admittance is to the quasi-steady theory; for the non-stagnation point pressure, the farther it is from the
stagnation point, the more obvious the blocking effect of turbulence will weaken the low-frequency energy and
the weaker the three-dimensional effect of turbulence. The distortion effect is controlled only by L,/D.

Keywords: turbulence; pressure of windward surface; unsteady effect; wind tunnel test; pressure admittance

DA nf 382 v 2 S s M ey 3 — | B
S R R, R B I R I . A
T 5 SRR 1) fok sh XA 28 S JRUHR i Rz B, Ay B A
ik 8l A AeF 3 233 1] 43 A v A5 95 Dk sl KU AT 48211 23 )
M RAER S T4, Davenport JE T B 28 % Al
I R B T S R 5 87 W R = R/ QL3 S RES RN
S AL 1 B e RN Ay AT . BIFSE R M R R R
TS5 A8 R AE RS B, Bk 3l e 0 RT DA s o R
J7 2Rl 2, L2 8] AH 5 1 AT LA ER ik 3l KU 114 25 [
APk UE AT R A BD T I A R SR BIE T SR, 2
ZEU R B T B N T A AR S R R R ST e, 3R IR
HR A i IR I 0 A I R R 4 R AR AR ERE
7 5 ORI 1 (0 F8 OG5 Ik sl XU A DG 1 L i
DL HE R H TR R BT R X— R B B4
P FR R 2 = 4R ", Sankaran % I fF
A L 2T 3 o K iR S B B E T X — B

X Al A O T ) Al E B R 1RV I 2
T KA A B 7 5% . Bearman ™' HFSE T
AN L/D &A% T 25004 82 30 7 M 3 S B P i R
FUK sh FE 7 iy A R o 25 SRR, KR SR Bl
AT S5 ) 3t S 1) o ARV AR e e o A1) I 28 4550
T BE 2 200 0 4 ], 5 SR b AU 1) R A RS 1
5 A AL G 55k 2l R 1S A AR TR L,/ DA% BT IR
P FE — 20, L/D B /N B &5 0 AR i e e R
Hunt"" Durbin %556 P gt i 48 BLig , %F AR L./D
185 G0 T R B 3 09 i 37 01 J T Be iE g, A E] T
FKWB L. B 11 ke Kawai™ il i KU 2 56
W58 T L,/D X5 T 380 XUTH ik 8l KR 25 18] 43 A3 R 1
s LA, 45 B I 2E IR0 DX XU 1 AR LR —
B, B 5k 9N 1) Bk sl KU A I, BG4 X fg T
DLH o B BRI R A T e A8 Xk Bl U S R
2 WA AR RN R e B G L O g Bk 3l XU R e
P, F B, Kawai 51 A 77594 10 R 23 5k 43 B 290 XU kT

i 3 B AR 52 R O AR E W R 1 W5 B A SR g
2 /0 MG PRE T = A g ke Ak o3 BT B 4R R A WA Y
T S A W T = 4k Bl 94 P S A B R )
D5 5 B R ER T = ROV I 5 B A O R Al

g5 b, Bk sh XURS B9 IF 2 4R 1k 5 N 1) ik gl
R PRI G . A D ZIRAIE L/D X T
ik Bl AT 725 T] 73 A 45 1 1) 5 me) KL A A T BLEE, LA
e 0 A DR B KU B E 2 W R . ik, 2B
A LA A1 AR W T 200 XU TR Bk 3 1 T D BE ST R 42 Tl
ik IR 0 s 3 36 R ABIE 5 L/ D Xk 38 AT fik 3l XU
PR T I R T R = 4 3% K B B B8 A RE B
1R T WY L,/ D Xk B 300 AT Bk B0 XU AR RE R R R
R M AL

1 KRR 5E

1.1 REHR

S T BESE L,/ D Xl A U T 390 R ik Bl XU 43
A R M 0 52w B 3K 50 4 ) AE TG g Sl R 2
XNID-1 F1 XNJD-3 KU #5487 P9 Ff AN [] ]R8 i) 25
T, I R BOASE I 3 56 A 2 0 X T 1 ik Bl
JE 770 XNID-1 R Ay 1] 9 20 R , JHG e 3 56 BBt
R 2.4m58) X2 m(E) , 8 H i/ RE =i
Yy v iz R 38 3 T 1 BT s A 24 A0 A% A AR L i R R
25 0 ) A T S R R Y XINTD-3 oK B84 5 3L J2 KU e
SR FH 9 #5 R R o6 7= 2B i KU 9 3 56 BE R SF o
22.5m(58) X4.5 m( &), FHALLA A m) FLor R
A5 0. 975 m(WNR 1R ) o R A AR & 9 Lt
(B/D) J3 4:1(B=400 mm,D=100 mm ., L=2 300
mm ) (4 5 JE B0 AT, 50 280 SR R AR e R
PLBE 38, 76 A7 b3 1 135 mm 36 B 9 A B S HEM &
R 2% LA 53 ik sh s 7 0 25 Te) AR DGk o Sk 384 ) B
YA 8, SR FH R ) AS 45 8] A O R Y O ik L
U 2Ca), BEHE R B 4% A0 & 9 HED L (0L &



% 4 4

HUE 5 ARG W @ R B KB R S SRR AT R 145

2(b)) , 38 R 2 187 R 7 38 4 DSM-4000 F -4 4 6]
] 20 0 o o SR T e A R AR 5 e 3 4 A
W] 000 AR PN, DA o e R L )
fL 2 [] Y 3 42 A B BE 1 7 200 mm DA .
TR R AL R B 256 Hz, KAEM AN 180 s, i
3 04 25 8] 43 A Ry R W Cobra Probe XU {3 it
7, DT Ay 2 OGS 25 I8 2 B50OR JL 25 ] AH G M SR A
G 1 B e i W T Pl W R W S W Sl T O €2 o |
A0 B, 7 B A TR 7B i 0 2B i Al LA e I i 308 R0 D7

B
2 I]ﬂ o

</

Fig.1 Section model for pressure measurements
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Table 1 Characteristics of turbulent flow
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Fig. 2 Distribution of windward pressure taps
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Table 2 Fitting parameters of Kimura’s coherence model
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velocity fluctuations
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