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A numerical analysis of an active micromixer with the oscillating stirrer at the
different aspect ratios by LBM
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In the present paper, a numerical simulation is performed to analyze the aspect ratio (AR) effects of a
Received 26 May 2017 rectangular stirrer along with two other parameters, dimensionless frequency (St) and amplitude (K) of

Accepted 27 August 2017

Available Onlin 22 Septerber 2017 stirrer on the mixing efficiency of a straight microchannel by LBM. Results showed that at low

amplitudes mixing efficiency is slightly influenced by the AR at low values of St, while for intermediate
values mixing efficiency increases with the decrease of AR. Moreover, at large values of St, mixing

ﬁimgﬁ‘mmixer efficiency reduces with the increase of AR up to 0.5, while it increases at larger AR values. In the limit

Oscillating Stirrer of large amplitudes considered in this study, efficiency increases with the increasing AR up to 0.7,

Aspect Ratio while decreases after that for high values of St. However, for low and intermediate values of St, mixing

LBM performance is more efficient at lower values of AR. Furthermore, it was shown that in low frequencies,
the mixing efficiency decreases and then increases with the increase in AR for all values of K such that
more efficient mixing occurs for AR closer to one. In higher frequencies, mixing efficiency decreases
and then increases as AR increases in small value of K, while this trend becomes inverse at large values
of K. Generally, for intermediate values of amplitudes, AR closet to one corresponds with the highest
mixing efficiency.
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