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Abstract

Aiming at the phenomenon that the fluid flows through a single cylinder under different Reynolds
numbers and produces different wakes, this paper proposes a DES model algorithm based on the
SST equation to analyze the turbulent wake law of the flow around a cylinder. Based on the com-
putational fluid dynamics software Fluent, the streamline diagram and vorticity diagram of the
wake vortex are drawn, the lift coefficient, drag coefficient, and Strouhal number are calculated,
and the relationship between the generation, development, and shedding of wake vortex and
Reynolds number is analyzed. Under the condition of low Reynolds number, the wake vortex gen-
erated by the flow around a cylinder has strong periodicity and symmetry, which belongs to lami-
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nar flow characteristics. With the increase of Reynolds number, the regularity of the wake vortex
is weakened, the randomness is enhanced, and the turbulent characteristics are gradually mani-
fested.
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Figure 1. Physical model
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Figure 2. Grid division
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Figure 3. Boundary layer grid
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Figure 4. Wake vorticity diagram at different Reynolds numbers
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Figure 5. Wake streamline diagram at different Reynolds numbers
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Figure 6. Time history curves of lift coefficient and drag coefficient

6. FrHRKFEN R HART T2

FE 7R 7(0)5 BT 71 R BB )1 R BBEE

2.0 - 72‘
d
154 ‘H\'H‘H\HHMH\“ \m‘\w‘mmm“m\m ‘ww'w\u”m‘u {m‘
\“‘N(w Mh‘\ A it \“‘\‘ |‘\ il n}m
1.0 “ ”w 1 Hi‘“" “\H\\‘\M‘w“‘lu‘.‘\\ !“}“\ \»“‘u‘w“\“w“\“‘\‘w”“\ “‘U\H‘\\\H\““H“\“
“ ' | | I
Tl f\r‘“‘(r Il ‘W w‘un‘ il ‘\‘r “r' | ‘“ il
H N‘ ‘H i u‘ | m\ H
H \ \ \ | |
0.5 ‘ lM}“m‘l“ ‘\‘“‘ \‘\MW H‘ M“\‘I“\\‘h 'Jlf w
1.0 T T T T 1
0 2 4 6 8 10
Time (s)
(d) Re = 3900

TR A Y. BT R A S, T

B o7 G DNITTE: N AR S R AR N AN =R 6§15 S 2 N N PSS N % (it i A
RV B R RN, 2R B RIS T 2%
0.6 R
/// 1.6+ “
0.4 / \‘
o / < 1.5 |
] £y ‘
EOIZ_ J”J §1'4_ “\
/ t
0.0 \_
0 1000 2000 3000 4000 0 1000 2000 3000 4000
K Re Tt HRe
(@ A HRM (b) BHIFREL

Figure 7. Variation trend of lift coefficient and drag coefficient with Reynolds number
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Table 1. Comparison between the calculation results of Strouhal number and the literature
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