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Application: Microfluidic mixers are used to quickly mix a protein
Outline solution with a solvent provoking a rapid change in chemical
FEIS (F e ToHE] potential resulting in the unfold of certain proteins.
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Objective: optimize the mixer to reduce the time needed to reach
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Part I: Industrial

examples Considered mixer: Knight mixer

Toy problem

Protein + Denaturant

Part 1I: COMSOL
Multiphysics

Part Ill: MATLAB

Conclusions

Solvent,

exit
(MIXINg region)

12/06/2015 Iberian COMSOL Multiphysics Conference 2015 -5 / 20



Parameters

Center inlet
[ ]

Outline

Part I: Industrial
examples

Microfluidic mixer

Toy problem

Side inle

uc

Part Il: COMSOL A4
Multiphysics

Part Ill: MATLAB

Conclusions

Axial symmetry

___________

exit

12/06/2015 Iberian COMSOL Multiphysics Conference 2015 — 6 / 20



Mathematical Modeling

Outline

Part I: Industrial
examples

Microfluidic mixer

Toy problem

Part Il: COMSOL Steady equations:

Multiphysics
Part Ill: MATLAB Cso :  Navier—Stokes

Conclusions : +

Convective-Diffusion

Y Y 7

12/06/2015 Iberian COMSOL Multiphysics Conference 2015 — 7 / 20



\t\ *YaY. \q“ a\l i .
// NOMNdY  Design Problem

We are interested in minimizing:

Outline
Iparam
Part I: Industrial €30 (13/
examples J(ajparam) — ;
Jeparam  Pparam (1)) - ¢
Toy problem 90
Part II: COMSOL T .
Multiphysics where cggamm, Cao - and u®raram gre computed by solving
Part I1l: MATLAB numerically (COMSOL) the following system:

Conclusions

( -V -(n(Vu+ (Vu)")) +p(u-V)u+Vp=0 in Q,
V-u=20 in (),
V- (=DVc+cu)=0 in €,

|+ boundary conditions.

This optimization problem is solved by using the Global
Optimization Platform software (MATLAB):
http://www.mat.ucm.es/momat/software.htm
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Toy problem

We want to optimize the temperature of the left wall (77) of a
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Outline m  Use the COMSOL GUI to easily create the model.

Part I: Industrial
examples

e m |dentify and isolate all the parameters to be modified by the

Part I1l: MATLAB MATLAB code.

Conclusions

m  Compress history before exporting the model to MATLAB
format.

12/06/2015 Iberian COMSOL Multiphysics Conference 2015 — 14 / 20



\

11 = /‘\n c\\qu
>/ / \ U;\Gt“ygl \‘;

Outline

Part I: Industrial
examples

Part 1l: COMSOL
Multiphysics

Part Ill: MATLAB

Conclusions

12/06/2015

Part IIl:

Iberian COMSOL Multiphysics Conference 2015 — 15 / 20

MATLAB



\T\ AN A
// TOMdY  Useful MATLAB commands

Outline s  mphgeom(model,’'geom1’)
Part I: Industrial
examples

Part 1l: COMSOL
Multiphysics

Part Ill: MATLAB m  model.result.table('tbl1").getReal

s  mphmesh(model,’'meshl’)

Conclusions

s mphint(model,'u’,'T",tf,’edim’,2, 'selection’,[1])
m  mphinterp(model,'u’,’ T tf,’coord’,[0.2;0.2])

m  mphsave(model,’optimum’)

s model=mphload('optimum’)

m  model.variable('varl').set('Tmax', num2str(x(1)))
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