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What about Math2Market & Fraunhofer ITWM / SMS?

Math2Market GmbH is a spin-off that markets and further develops the GeoDict software
M2M incorporated 9/2011, the 4 core team members phase from SMS to M2M in 2012.
Andreas Wiegmann, PhD, until June 30th, 2012 is

» Chief Executive Officer at Math2Market GmbH (50% -> 100%)

» Deputy head of department SMS at Fraunhofer ITWM (50% -> 0%)
M2M provides

> licenses,

» software support,

» consulting regarding modelling,

» simulation-based engineering services ,

» commercial-strength software engineering &

> close ties to Fraunhofer ITWM when mathematical research is required
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Computer Aided Filter Media Engineering

GEO DICT .-~
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Computer Aided Filter Media Engineering
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Computer Aided Filter Media Engineering
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Computer Aided Filter Media Engineering GEO&ET/-"’
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Computer Aided Filter Media Engineering GEO QE.T/"’
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GeoDict's four representation languages of (textile) filter media

» Design:
Fiber orientation, porosity / base weight, fiber diameter / dtex,
fiber cross-section, fiber curvature etc.

» Objects:
ns (number of segments),
Point(1), Point(2), ..., Point(ns), diameter

» Image:
nx, ny, nz, (numbers of voxels in the three directions),
dx, dy, dz, (lengths of voxels in the three directions),
c(1,1,1), c(1,1,2), ¢(1,1,3), ... c(nx, ny, nz)

» Surface:
nt (number of triangles),
P(1,1),P(1,2),P(1,3),P(2,1),P(2,2),P(2,3),P(3,1),P(3,2),P(3,3),...,P(nt,1),P(nt,2),P(nt,3)
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Virtual paper:
cellulose fibers &
fines
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Virtual woven:

multiple weft layers
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Virtual felt:
woven,
nonwoven &
needling
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Virtual pleat:
filter media +

Interior and exterior
support structures
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GeoDict structures & simulations are based on infinitesimal cubes

’ ‘ ‘ ‘ ‘ ‘ Advantages

e  Saves grid generation times

«  Compatible with computer tomography

—— e« Straight forward structure generation

«  Straight forward solver implementation

«  Straight forward parallel computations

Disadvantages
 Resolved features require many grid cells

 Leads to very large scale computations
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Mikro-Mode: particle not resolved by voxel grid
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Filtration Effects |~ GEO DICT -~

A: direct interception

B: inertial impaction
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Filtration Effects Il and modes of particle motion

F: electrostatic attraction
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Description of particle motion
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U dt,  Friction with fluid

—y X (U(&) — Uo(Z)) dt +

QEo(F)

Electrlc attraction Diffusive motion

2N At 4 o x dW (1),

C, 1+ Kn (1.142 + 0.5588_0'999/Kn) ,
6 R
v arsres ~:  friction coefficient
2 2kgT~ k;g: Boltzmann constant
m Eo:  electric field
<sz-(t),de(t)> 5;dt, t: time Uo:  fluid velocity
N X particle position p: fluid density
Kn —, U particle velocity u:  fluid viscosity
1 LT R: particle radius
A B 5 m. particle mass
V32 R<P q: particle charge
T ambient temperature
P: total pressure
dW (t): 3d probability (Wiener) measure
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a = 0.05,
de = 14,
= 0.1m/s
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o = 0.05,
dF = 14,
Interception + Impaction + Diffusion

Velocity Effects

: Flow
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dF = 14,
v=1m/s,
Interception + Impaction + Diffusion

Effect of grammage (here: SVF)
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Transition from depth filtration to
cake filtration in a single simulation
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Detail: Cake formation
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» Filter Efficiency
evolution

» Pressure drop
evolution
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Detail: Pulse Cleaning

» Uncleaned
particles
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GeoDict contibutions at Fraunhofer ITWM: 2001 - 2012
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