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Fig.1 Schematic figure of system initialization
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Fig.3 Time-averaging velocity vectors and streamlines

(Re = 4) (continued)
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Fig.4 Velocity vectors and streamlines in a period (Re = 27)(continued)

200 =
100F

~ 0 SeSeesusea:
—-100

—200 (1901563 A N < o 5, o o 1 S 5 B, T8 10 W < 0 T B8 2

-300 —-200 —-100 0 100 200 300

X*
(a) HEERER

(a) Velocity vectors

200F

100}

~100F

—200.1 i Lt T
—-300 —200 —100

| VTR H)

(b) WLk

(b) Streamlines

B5 MyEERERMALE (Re = 27)

Fig.5 Time-averaging velocity vectors and streamlines (Re = 27)
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Fig.6 Instantaneous velocity vectors and streamlines {Re = 17)
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Fig.7 Time-averaging velocity vectors and streamlines (Re = 17)
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Abstract The steady cross-flow past a circular cylinder in the low Reynolds numbers was investigated using

non-equilibrium molecular dynamics simulations with the Lennard-Jones potential. The results showed three

basic flow patterns in microscale, different from those in macroscale. The flow behind the circular cylinder

is symmetric, nonseparated and steady when Re < 12. Periodic shedding and the oscillation of vortices are

observed when Re > 20. When the stream velocity is higher than the local sound speed, a cavity in the

downstream adjacent to the cylinder forms. Asymmetric vortices appears as a transitional range when 12 <

Re < 20. The scale effect has been shown with the different flow pattern regions of Re between present work

and the macroscopic results.
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