Accepted Manuscript
“= CHEMICAL

ENGINEERING

Effects of obstacle lengths on the asymmetric breakup of a droplet in a straight

microchannel SCIENCE

Yunli Ma, Manman Zheng, Mohamed Gibril Bah, Jingtao Wang

PIIL: S0009-2509(18)30011-3

DOI: https://doi.org/10.1016/j.ces.2018.01.011
Reference: CES 13997

To appear in: Chemical Engineering Science

Received Date: 26 September 2017

Revised Date: 13 December 2017

Accepted Date: 7 January 2018

Please cite this article as: Y. Ma, M. Zheng, M. Gibril Bah, J. Wang, Effects of obstacle lengths on the asymmetric
breakup of a droplet in a straight microchannel, Chemical Engineering Science (2018), doi: https://doi.org/10.1016/
j.ces.2018.01.011

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ces.2018.01.011
https://doi.org/10.1016/j.ces.2018.01.011
https://doi.org/10.1016/j.ces.2018.01.011

Effects of obstacle lengths on the asymmetric breakup of a droplet in a straight

microchannel

Yunli Ma - Manman Zheng - Mohamed Gibril Bah - Jingtao Wang*

School of Chemical Engineering and Technology, Tianjin University, Tianjin, 300072,
China

* Corresponding authors: wjingtao928@tju.edu.cn(J. Wang)

Abstract Rheological behaviors of a droplet moving‘in the micro-channel with a
linear obstacle off the channel axis are investigated numerically by employing Volume
of Fluid methods. Five different hydrodynamic patterns of the rheological behaviors
of the droplet have been observed. The effects of the length ratio L of the mother
droplet to the linear obstacle on the critical capillary number of the droplet breakup
have been particularly studied. When L is less than a critical value L, the larger the
droplet is, the smaller the critical capillary number Ca, is; when L is greater than Lyn,
the larger the droplet is, the greater Ca, is. The curve of Ca,, as a function of L has a
minimum point at Lnyi,, which means that the droplet with L=L, could be broken up
most easily. This is caused by the competition of the enhancing (positive) factors and
the hindering (negative) factors on the droplet breakup, which has been analyzed
carefully in this paper. When other parameters are fixed, it is very interesting to find
out that the change of the obstacle length does not change the value of L, which is
fixed to 0.66 for the conditions discussed in this paper. The results obtained here

might enlighten potential applications for the design of the micro-channel with
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