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Fig. 5(b) Velocity distribution in fluid separation-
impinging-compel jet region (19.50-20. 50 mm)
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Numerical Simulation of Microchannel of Dynamic
High-Pressure Microfluidization Based on FLUENT

LIU Wei, LI Huo-Kun, LIU Cheng-Mei, LIU Wei-Lin

(State Key Laboratory of Food Science and Technology
Nanchang University , Nanchang 330047 ,China)

Abstract; In order to analyze the flow field within the microchannel of dynamic high-pressure microflu-
idization, the geometric model and mesh model are established,and the pressure and velocity distribu-
tions of the flow field in interactive chamber are obtained with SIMPLEC solution algorithm and RNG
k-¢ model using FLUENT software. The simulated results show that the high-speed jet flow impinging
increases the acting force field,and the sharp increment of the flow velocity rapidly increases the veloc-
ity gradient and shear stress. All these ensure the excellent effect of the high-pressure microfuidiza-
tion. In addition, because of the opposite change of the static pressure and velocity in the oscillating
chamber, the dramatic changes of static pressure greatly enhance the effect of gas cavity and pressure
release, which corrode the material of the interactive chamber. It is desirable to appropriately decrease
feeding speed,reduce the fluid separation inlet corner angle,and choose a short discharge nozzle on the
condition of ensuring the impinging speed when designing the internal microchannel of interactive
chamber.

Key words: dynamic high-pressure microfluidization;interactive chamber; microchannel; flow field dis-

tribution;numerical simulation
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