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Innovative Design-Oriented Continuous Flow Microchannel Reactor and Application Research by
Zhang Yong
and Jiano (Hangzhou ) Purification System Equipment Co., Ltd., Hangzhou, Zhejiang 311100
[ Abstract ] Microchannel reactors demonstrate significant application potential in fine chemical industries, yet traditional structures
suffer from low mass and heat transfer efficiency in high-viscosity systems due to laminar flow dominance.
Additionally, rectangular channels struggle to induce turbulence, while single modifications often fail to balance heat
transfer and flow stability. This study proposes a composite strategy of "geometric structure optimization, turbulence

enhancement, and surface modification":

The channel is redesigned as a trapezoidal shape ( 1.2 mm wide at the inlet

and 0.8 mm at the outlet) to induce secondary flow; a three-dimensional turbulent field is constructed using
variable-height micro-ribbons ( 0.05-0.15 mm at the inlet, 0.2 mm at the outlet ), triangular vortex generators ( wing
length 2 mm, angle 45° ), and turbulence column arrays ( diameter 0.3 mm, spacing 1-3 mm ); a3 w m-thick alumina
nanocoating with thermal conductivity of 10 W/ (m - K ) is applied to reduce thermal resistance. Experimental results
show that the "1 mm turbulence column spacing + 0.10 mm micro-rib" structure improves the heat transfer coefficient
by over 40%, achieves a heat transfer rate of 21.3 kW, maintains pressure fluctuations of 4.5-5.6 kPa, and achieves a
fluid throughput of 95.7%, providing an efficient solution for industrial-scale complex system applications.
[ Key words ] continuous flow microchannel reactor; trapezoidal channel; variable-height micro-rib; alumina nanocoating;
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