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We use the computational fluid dynamics (CFD) to
simulate the laminar two-­phase flow using the phase
field method. A continuous phase field variable
describes and tracks the interphase between both
immiscible fluids in a time dependent study.

The simulated device is a modification of a classic T-­
junction generator. The model has to inlets with fixed
volumetric flow and an outlet with zero pressure and
no viscous stress.
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Introduction
Droplet	
  microfluidics	
  is	
  revolutionizing	
  the	
  chemical	
  
and	
  biological	
  laboratories	
  with	
  assays	
  and	
  
reactions	
  not	
  possible	
  in	
  macro	
  scale	
  (e.g.	
  batch)
-­‐Principal problem is their limited volume
production (<10ml/h) and they parallelization is
challenging (Complex fluid mechanics and coupling)
-­‐To	
  maintain	
  same	
  droplet	
  size	
  across	
  parallel	
  
devices,	
  new	
  break-­‐up	
  strategies	
  based	
  on	
  
geometry	
  are	
  studied
-­‐When	
  the	
  disperse	
  phase	
  blocks	
  the	
  path	
  of	
  the	
  
continuous	
  phase,	
  droplet	
  formation	
  occurs

The simulation was run at several total flow rates
and different oil and water flow rate ratios. The
volume of the produced droplets remains
constant for a wide range of flow conditions

Our simulation also matches the behavior of
devices fabricated using soft-­‐lithography
Droplets of larger size were observed at very low
total flow rates. At very high flow rates and low
oil/water ratios, laminar flow was observed.
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Figure	
  1.	
  Droplet	
  Break-­‐up	
  Sequence
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Figure	
  3.	
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  Formation
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  1.	
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  and	
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Figure	
  4.	
  Model	
  vs.	
  Exp.

Conclusions: We successfully simulated a
geometrically-­set droplet generator. The
devices showed consistent droplet formation at
different flow rates making it ideal for parallel
purposes. Since The simulation match
experimental results. We can optimize further
the dimensions.
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