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Abstract

In order to study the mechanical structure and the characteristics of the flow field around the
building to reduce the loss caused by improper engineering design. Particle Image Velocimetry
(PIV) was used, under different working conditions in tandem column. The wind tunnel experi-
ments with Reynolds numbers of 6.8 x 103, 1.4 x 104, 2.2 x 104 and 3.42 x 104 were carried out.
The flow field characteristics and St characteristic of unsteady flow around the square column under
large Reynolds number are studied. The results demonstrate that under the large Reynolds number,
the unsteady flow field characteristics of the downstream square column can be clearly observed
in the PIV test. The time-averaged flow field in the distance from the square column 2D and in-
stantaneous flow field in the range of 3.5D from the square column, the interference from the up-
per side column is larger. In less than 3.5D, when the project should consider the upstream inter-
ference, a reasonable structural design. The downstream column St is on the brink of a constant
value of 0.12. In fluid machinery and construction design of the structure has important guiding
significance.
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Figure 1. Arrangement of wind tunnel test-bed
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Figure 2. Schematic diagram of the flow around a square column
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Figure 3. Horizontal velocity profile
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Figure 4. Vertical velocity profile
B 4. BEIRESI®E

3.2. FilkAHERBRERIA ST

Kl 5 5] 5(a) 21 G = 1.0, Re=6.8x 10° Lyl M MIBRI R, AR T 7 A T W2 M e,
g BAR ST R LR EZEAZ K, BEmIZH v Se e, JENX T IZEHT A RS BB AL, R 1
TrRE B J7 WD T e I SE R, i S AR AT B AR, R A R AT O AR T AEZ) 3D
MIfr &, Fibm 2 hiin i B R, A mIZEE T .

t=0.067s t=0.133s
Kl(a) G=1.0, Re=6.8x103

DOI: 10.12677/met.2020.93026 248 MU TR S AR


https://doi.org/10.12677/met.2020.93026

t=0.133s
Kl(a) G=1.0, Re=6.8x103

t=0s t=0.067s t=0.133s
E(c) G=1.0, Re=6.8x10?

Figure 5. Transient flow field under different clearance ratio and Reynolds number
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Figure 6. Time-averaged flow fields of different Reynolds number and gap ratio downstream
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Figure 7. G = 4.0, Time-averaged flow field of the side column under different Reynolds numbers
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Figure 8. Relationship between length of confluence under different Reynolds numbers and different clearance ratios
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Figure 9. The relationship between Reynolds number and St of different clearance ratio
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