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Proper orthogonal decomposition ( POD) analysis of the
transient flow field and mixing characteristics in a
Lightnin static mixer

YU YanFang LI ZhongGen MENG HuiBo® LIU ZhenJiang WU JianHua

(Liaoning Key Laboratory of Chemical Technology for Efficient Mixing, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: We report a study of the transient flow field structure and mixing characteristics in a Lightnin static mixer
(LSM). Numerical simulation using ANSYS FLUENT V16. 1 software was employed to study the turbulent flow in
LSM with different aspect ratios and Reynolds numbers. Distilled water was employed as the working fluid. The
flow field structures were decomposed modally by an proper orthogonal decomposition ( POD) method and coherent
structures were exiracted. The results show that the low order mode carries the vortex structure information of the
main flow field when the number of samples reaches 2000. The distribution of the average vorticity for different axi-
al sections shows a sinusoidal periodic change. Compared with Re =1990 in the range z/1l =5.0 ~6. 0, the average
vorticity increased by 148. 5% , 297. 6% , and 322. 7% when the Re was increased to 3981, 5971 and 7962, re-
spectively. At the same time, the stretching rates in the LSM increased by 11.5% , 15. 1% and 18. 9% , respec-
tively. The fluid in an LSM with small aspect ratio is more likely to be stretched.

Key words: Lightnin static mixer; proper orthogonal decomposition; vortex structure; average vorticity ; stretching
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