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Effects of aerodynamic interference on the aerodynamic
characteristics and flow field structure of tandem double
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Abstract: To investigate the influence of aerodynamic interference effects on the aerodynamic characteristics
and flow field structures of tandem rectangular sections with a 5: 1 aspect ratio, a systematic analysis was

conducted by combining rigid-model pressure measurements with Large Eddy Simulation (LES). The study
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focused on various spacing ratios (C/D=1-10, where C denotes the spacing between the upstream and
downstream sections and D the section height), at a Reynolds number of Re = 4.2 X 10*, examining the surface
pressure distribution, overall aerodynamic response, and flow field evolution of both the upstream and
downstream sections. The results show that the surface pressure distribution of the upstream section is generally
consistent with that of an isolated section, indicating limited influence from aerodynamic interference. In
contrast, the downstream section exhibits a pressure distribution that gradually approaches that of a single
section as the spacing ratio increases, yet significant discrepancies remain even at C/D=10. The aerodynamic
characteristics of the downstream section are particularly affected by interference: when C/D=1, its mean drag
coefficient is only one-third of that of an isolated section, and although it recovers gradually with increasing
spacing, full restoration is not achieved. Moreover, the peak values of fluctuating drag and lift on the
downstream section occur around C/D=3 When C/D>>5, both responses tend to stabilize, yet they remain
noticeably higher than those of a single section.

Keywords: tandem double rectangular cross-sections; aerodynamic interference; aerodynamic characteristics;

flow field mechanism; large eddy simulation
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Fig.1 Schematic diagram of segment model arrangement

$
W

200 | 450 1. 150 | 300 | 300
T T T

|
T
1 U.=10m/s Unit: mm

Ca) 7R IR 1A o7 7 2 14

300

U,=10m/s OII —H—E—6— - o S ® B —p—— 3
\ v | pWES o IFT@
) > . ]

P

3 L isxd |
T T T 1
Unit.mm

(b)) A8 W AT 00 A 22 A

B2 TERERNSHAETEE
Fig.2 Schematic diagram of measurement point

arrangement for segment model
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Table 1 The comparison of CFD calculation results

BN Jr ik TR Rey, WL/ Y0 FHHII R Cy e FETHIIRELC, o WKEITHIIRELC, L, BFROTHG R B S
Schewe(2013)17) Exp 4.0x10* <0.4 1.029 ~0 0.08 0.111
Wang(2020)¢! Exp 4.8x10* <1 1.0 ~0 0.155 0.112
Bruno(2011)"” 3D LES  4.0x10* 0 1.03 -0.002 4 0.146 0.122
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Fig.7 The standard deviation distribution of wind
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Fig. 8 The variation curve of force coefficients at different spacings
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