Fot 1M RN/ Vol. 6 No. 1
2021 4F 1 H PHYSICS OF GASES Jan. 2021

DOI: 10.19527/j.cnki.2096-1642.0825 o

HEFSHHERN =% Karman RESEEN

ZRM, FIXE, #HFFE, YHT
(1. PEZSS NS KO s S sh kg e, 19145 621000,
2. EFITE R A2EI8 =, Jba 100191)

Numerical Simulation of Planar Karman Vortex Street Based on Gas-Kinetic Theory
WU Jun-lin', LI Zhi-hui’, JIANG Xin-yu’, PENG Ao-ping'
(1. Hypervelocity Aerodynamics Institute, China Aerodynamics Research and Development Center, Mianyang 621000, China;
2. National Laboratory for Computational Fluid Dynamics, Beijing 100191, China)

W OE LT DR TR B0 L 1 s AR S IR G — 531 ( gas-kinetic unified algorithm, GKUA), it #({E K
fift 25 2 5l I H BE R ) Boltzmann-Rykov A8 78, A58 1 —Fif 5 i A o 6 Ui shAUERE UL 5 vk . 2R O vk
A Boltzmann BERIT7 R A PRI TR, (08 RSN W05 iR 5L sh BE SOk i 15 DL HT Rykov B8 SCHR R SR fig
Rykov BRI, #6574 Sl BEA X RE 43 A R 3 LATH 2500 TR sh e ik ix — A 7B Rt 78 HURE 25 18] I A 38 07
ETBCH R A BR IR BB AR AL ST SR, A S (E] 0 HT 3 B WENO 23 [H] 25 Bk 20 3 B i 20 Runge-
Kutta IFAMFERE. $1XT 28800809 — 4k Karman 8751 20 R SEATRUEA, 100 W12 85 I SeI A2 6 O sh BB 1 X 17 3
S AR B0 A3

KR RS HISSE—k; Karman W1; Rykov B84 AR Wi sh; BIAESEH

HE %S 0355 SCHERARAEHD: A

Abstract: Based on the gas-kinetic unified algorithm ( GKUA) from rarefied transition to continuum, numerical simulation
technique for unsteady flows covering various flow regimes was developed by solving the Boltzmann-Rykov model equation
involving molecular rotational degrees of freedom. The Rykov kinetic equation involving the effect of molecular rotational en-
ergy can be transformed into two kinetic governing equations with inelastic and elastic collisions by integrating the molecular
velocity distribution function with the weight factor on the energy of rotational motion. The simultaneous equations were nu-
merically solved by the discrete velocity ordinate (DVO) method in velocity space. Third-order WENO scheme was adopted
for the physical space, and third-order explicit Runge-Kutta method was used for time evolution. Numerical simulation of
the classical planar Karman vortex street was then implemented, to verify the adaptability of this unsteady simulation method
on the low-speed flows in continuum.
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