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Numerical Simulation of Enhanced Mass Transfer

Mechanism of Confined Droplets in Microchannels

REN Tao', LONG Wei's, SONG Zi-xuan',
LIU Yun's SONG Peng-yun’

1. Faculty of Mechanical and Electrical Engineering s Kunming University of Science and Technology s Kunming 650500 s China ;

2. Faculty of Chemical Engineering s Kunming University of Science and Technology s Kunming 650500 s China

Abstract: With the increasing demand of various chemical products in the social development, the conventional
mixing method consumes a lot of raw materials, and the mixing is not uniform and the efficiency is low. Based
on the basic theory of chemical process, across confocal micro-channel model is established. Using the method
of UDS microchannel, this article analyzes the internal flow field characteristics of droplets and concentration
distribution within the microchannel and the influence of structure size, capillary number, water containing
rate on the droplet mixing efficiency, and makes clear the microscopic mechanism of strengthening mass trans-
fer in microchannel. The results show that the mixing efficiency is 96. 5% when the channel width is 10 m;
when the capillary number is 2. 3 X 10" °, the mixing efficiency of the droplet was about 63. 6% , which is
twice that of 5. 38 X 10 *; and when the water holdup range is 0. 2—0. 6, the mixing efficiency is the high-
est, up to 79% , when the water holdup is 0. 4. Compared with direct channel, the mixing efficiency of rec-
tangular channel increases by 77. 6 %.

Key words: limited droplet; enhanced mass transfer; mixing efficiency; confocal; water fraction

REHRE 2%e



