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is a global market leader for Industry Automation

Festo
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successfully invested in its fast growing MedLabbusiness field

Festo

Medical Devices:

Controlling gas flow and 
pressure

Respiratory

Dental station

Ophthalmology

Medical equipment

Laboratory Instruments:

From feeding, identifying 
and testing sample holders 
to moving, opening and 
closing test tubes and test 
carriers to feeding liquids 
and solids

Sample handling

Liquid handling

Pre-/post -analytics
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R&D site 

North America

R&D 

sites Europe
R&D sites 

China & Korea

R&D site 

South America

R&D 

site India

Global Festo R&D sites

New R&D site near Boston, MA 

ÁFocus on our MedLab
business field (Liquid and 
Sample Handling)

ÁLocated in 298 Concord 
Road, Billerica, MA 01821

ÁRamp up from beginningof
2018

ÁDevelopment capacity for  
customer solutions and 
catalogue products

You are welcome to visit 

us in our new R&D site 

near Boston ! 

extends its global R&D footprint with a new R&D site for Liquid Handling near Boston, MA

Festo
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Fast growth of microfluidic market -> desire for CFD assisted development

Motivation
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Å Observation: Microfluidic multiphaseCFD hasstrong focuson research

Å Differencesto macrofluidic industries (like automobile):

Å Prototypesare cheapand quick to produce

Å Costper piecelow

Å ¢Low hangingfruits­ in youngmicrofluidic market

Å Macrofluidic theorie and simulation methodswell establishedfor decades

Can CFD simulations sucessfully be included into the development
processof microfluidic multiphase applications?

14

Fast growth of microfluidic market -> desire for CFD assisted development
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DiscontinuityContactanglesMultiple scales
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DiscontinuityContactanglesMultiple scales
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Volume of Fluid (VOF)
Å sharp interface
Å simple transport equation
Å massconservation(+)
Å parasiticcurrents(-) 

Phase Field (PF)
Å diffuse interface
Å complextransport equation
Å massconservation(-)
Å parasiticcurrents(+)StarCCM+ (10.4)

Gerris

phaseFieldFoam

COMSOL

interFoam(2.31)
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Simulative challenges °Overview
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Simulative challenges °Parasitic currents

Å Undesired flow velocities

Å Worst case: ╤▬╪►╪▼░◄░╬ḻ╤

-> severeimpact on microfluidic simulations

Å Sources:

1. Inconsistentimplementationof
​ὴand █ „‖​‌

2. Inaccuratecurvatureestimation in 
█Ɑ „ǿ‖​‌

3. Residual toleranceof solver​ὴ

4. Errors in interfaceadvection

5. Inaccurateinitialization (capillarywave)
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Transition form researchto industry

Simulative approach
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Bubble at rest °Case description

πȟςυάά

ράά
Å 2D squaredomain, L ράά

Å Centeredair bubble (symmetry) Ὑ πȟςυάά
in quiescentwater

Å Water/ air at standardconditions

water

air
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Bubble at rest °Case description

πȟςυάά

ράά
Å 2D squaredomain, L ράά

Å Centeredair bubble (symmetry) Ὑ πȟςυάά
in quiescentwater

Å Water/ air at standardconditions

Å Mesh influencein solverson 

Å parasiticcurrentsᴼὟ Ὗ

Å Bubble physicsᴼɝÐ „ȾὙ(Laplace)

Å Gridrefinementstudy

Å 16 £ 200 cells / L 

Å 4 £ 50 cells / R

water

air

-> Scaling behaviour of parasitic currents and bubble physics with mesh size
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Bubble at rest °Parasitic currents over resolution
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Bubble at rest °Parasitic currents over resolution

interFoam

Å Ὗ increasewithɝὼᴼπ

Å ὕὟ ρπ ρπ άȾί

╤◄▄▪▀
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Bubble at rest °Parasitic currents over resolution

Star-CCM+

Å Ὗ increasewithɝὼᴼπ



Hans Heimel        From research to industry, Gerrisfor microfluidic multiphase application development           Basilisk/GerrisUsers¬ Meeting 15-16th November 2017 25

Bubble at rest °Parasitic currents over resolution

Star-CCM+

Å Ὗ increasewithɝὼᴼπ

Å Artificial interface viscosity

Å ‘ ȟ ḻ‘

Å reduces Ὗ by 102 

Å Ὗ stagnates with ɝὼᴼπ

Å ὕὟ ρπ ράȾί

‘

‘

‘ ȟ
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Bubble at rest °Parasitic currents over resolution

Gerris

Å Ὗ ͯɝὼ for 2Ⱦɝὼ ρφ
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Bubble at rest °Parasitic currents over resolution

Gerris

Å Ὗ ͯɝὼ for 2Ⱦɝὼ ρφ

Å Ὗ as capillarywave

Å Ὗ ὸᴼπὪέὶὸᴼЊ

Å Ὗ ὸȟὭὲὭὸὭὥὰὭᾀὥὸὭέὲ

╤◄
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Å Ὗ ὸᴼπὪέὶὸᴼЊ
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Bubble at rest °Laplace pressure over resolution

ρπϷ


