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MACSI-NET NEWSLETTER 3

The first two issues of the MACSI-net Newsletter
essentially dealt with the presentation of the partici-
pating institutions. From now on, we would like to
concentrate more strongly on the main subjects of
the working groups, which is why the present issue
is devoted to the subject of glass. Hence, it includes
the presentations of the industrial node Schott Glas,
Mainz, and of the Working Group 4 MACSIGLASS, a
report on the Glass Days 2001, as well as several
short contributions with respect to the subject of
glass. Additionally, the presentation of further indus-
trial partners and working groups will be continued
in a loose series. This issue includes a contribution
of the company AVL and the presentation of the
Working Group 13 Electromagnetics in Telecommu-
nication.

In the first issue of the MACSI-net Newsletter, we
made a mistake in the presentation of the Technical
University of Denmark, Lyngby. We apologize and
repeat the presentation in the correct way on page 7.

Kaiserslautern, June 3, 2002

Raimund Wegener and Norbert Siedow
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ACTIVITIES

The group for “Mathematical Simulation and Optimi-
zation” is part of SCHOTT “s corporate R&D depart-
ment. This group s scientific and technological
expertise are mainly in:

 fluid and structural mechanics

e thermodynamics

* electromagnetism

e chemistry

» optimization and process control

The applications concern primarily all kinds of
melting, forming, postprocessing and application of
glass and glass ceramics.

Because of efficiency the “Mathematical Simulation
and Optimization” group uses basically commercial
software packages for pre- and postprocessing and
solving of the relevant equations. But frequently there
are severe restrictions of these commercial packages,
partly because of the inherent complexities of glass
production processes (high temperatures, coupling of
complex mechanisms), and partly because of the
special material characteristics of glass (e.g. heat
radiation in semitransparent glasses, relaxation of
stresses and structure during cooling of glass melts).
Beside the internal activities for the development of
new or improved mathematical tools, SCHOTT
cooperates therefore with universities and institutes
to overcome these problems. Two important MACSI-
net partners are TNO in Eindhoven and ITWM in
Kaiserslautern.
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OVERVIEW

SCHOTT exists since over 100 years and originally
started with the worldwide first systematic develop-
ment and industrial production of special glasses.
Today ‘s product portfolio is very widespread and
addresses applications in nearly all areas of technol-
ogy and sciences. 3 prominent SCHOTT products are
CERAN cooktables for households, glass tubes for
pharmaceutical applications, and large telescope-
mirrors for astronomy. The SCHOTT-group operates
production plants all over the world and comprises
about 19.700 employees. The headquarter is
located in Mainz/Germany.

The pictures show
simulations of 3
typical processes
for the forming of
flat glasses (for
very different
thicknesses,
qualities and
applications): float,
slit-downdraw,
overflow-fusion-
downdraw
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AVL’S VIRTUAL ENGINE
CONCEPT

Increased quality, reduced development time, lower
cost — the goals of every industry. Automakers are no
different — in fact, facing ever-growing pressure from
global marketing policies, these goals have become
the auto industry “s mantra. One of the most effective
methods of meeting these goals is through integrated
powertrain simulation.

A > a7

IT AVL’s Vision

AVL is guided by its vision of a simulation driven
development process. The company “s “virtual
engine” serves as a benchmark for innovation and
process optimization in automotive product develop-
ment.

T AVL Customizes Your CAE Solution

The synergy of AVL s groups and the company ‘s
ongoing investment in research and development
have led AVL to develop proven, easy-to-use software
products. These solution—oriented products are relied
upon by leading engine and vehicle manufacturers
worldwide.

AVL offers simulation

v ﬁ
systems for the different

phases of the product =
development process

with corresponding

complexity from multi-

body systems and 1D fluid .

dynamics to 3D structural dynamics and 3D fluid
dynamics analysis:

* Thermodynamic cycle simulation (AVL BOOST)

* Charge Motion, mixture preparation, combustion,
pollutant formation, aftertreatment (FIRE™)

* Injection system simulation (AVL HYDSIM)

¢ Timing drive, valve train dynamics (AVL TYCON)

* Piston and piston-ring dynamics, lube oil con-
sumption (AVL GLIDE)

e Crank train dynamics (AVL BRICKS, AVL EX-
CITE)

* NVH of powertrains ( AVL EXCITE)

* Vehicle dynamics (AVL CRUISE)

* Vehicle thermal management ( CRUISE-BOOST-
Flowmaster coupling)
* Vehicle aerodynamics, passenger comfort (AVL
SWIFT)
AVL develops individual solutions for
customer-specific requirements,

including customized

software tools and special

calculation methods. AVL

professionally executes CAE

tasks and makes special-

ized engineers available to

partner with customers to

[T AVL Brings Resources Together to
Address Challenges

As the leading global powertrain development

company, AVL provides targeted, customized compu-

ter simulation solutions specifically to enhance

engine quality and save time and money.

implement solutions.

AVL solves challenging problems by combin-
ing its strengths — powertrain develop-
ment and instrumentation — with
software development and applica-
tion for powertrain simulation. To ﬁ-"
further enhance the unique
problem-solving abilities AVL
gains through this collaboration,

its business unit Advanced
Simulation Technologies
(AST) under the same

roof as the Powertrain
Development and
Instrumentation
divisions.
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OVERVIEW HERHNHE A S

The Technical University of Denmark was founded in r FIN
1829 by Danish physicist Hans Christian @rsted. In ,
the period 1962-1974, the university moved out of 0
central Copenhagen to a new campus in Lyngby 10

km north of Copenhagen.
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g | ' ACTIVITIES
: IMM The Department of Informatics and
= -‘. Mathematical Modelling (www.imm.dtu.dk)

w0 Fae LA
Y, <::| I'T Mathematical Physics
The section studies non-linear aspects of models of
—— - - = physical and technical, chemical and biological
a _ e systems.
g LhHs o il K prosiesss

I'T Numerical Analysis

The section focuses on the numerical computational
aspects of mathematical modelling and scientific
computing.

I'T Mathematical Statistics

s (=

S G — S E— Mathematical Statistics is interdisciplinary subject
aimed at developing models and analytical methods
for systems containing a substantial element of

ACTIVITIES random variation.
MAT The Department of Mathematics TT |mage Analysis

.mat.dtu.dk
(www u-dk) The main areas of applications are in Biomedical

TT Geometry and dynamical systems Imaging, Industrial Vision, Material Science, Remote

) ) Sensing and Scientific Visualization and Virtual
The research encompasses geometric design,

. . ; Reality.
Riemannian geometry, algebraic topology, fractals,
vortices, bifurcations, Hamiltonian systems. TI Operations Research
IT Applied functional analysis The section study the use of rational methods for

solving decision problems in areas like: industry,
research and development, finance, commerce,
transportation, energy planning, health sector,
education etc.

The main theme is control and optimization of
systems governed by partial differential equations.

IT Discrete Mathematics

Cryptography, coding theory and graph theory, Together the two departments have a faculty of 100

and some 90 Ph.D. students and Post Docs. Since
1991 the two departments have been an ECMI
center. In 1998 the two departments organised
ESGI32 the first European Study Group with Industry
in Denmark, (and the first outside Great Britain).
9
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INTRODUCTION

A broad range of topics in electrical engineering are
covered, varying from modelling to scientific comput-
ing. In telecommunication the prime topics are in
electromagnetics, circuit simulation, semiconductor
device modelling, coupled problems and optimiza-
tion.

We aim at organizing meetings for regular exchange
of results and developments at the technical level,
but also want to keep an eye on trends in technology
and to monitor the increasing interaction between
different processes, and emerging processes at
higher frequencies and at different timescales. These
have great impacts on modelling and on require-
ments for simulation tools.

SUBJECTS

e Finite Difference Time-Domain methods (FDTD),
Finite Element and Boundary Element methods,
CAD tools

* Antennas

* Electromagnetic coupling

* Interconnect

e Substrate analysis, semiconductor device model-
ling and analysis

* Radio frequency applications (RF)

* Optical networks

* Mixed Signal, Multirate and Multiprocess simula-
tion techniques

* Optimization techniques

10 ©®

ACTIVITIES

On 25 June 2002, the first event of the WG will be
organized, being the Industry Day on Scientific
Computing in Electrical Engineering, in Eindhoven,
The Netherlands. Nearly all speakers do come from
R&D departments in industry. They will address long
term aspects like

 Vision on trends and challenges in research.
* Consequences of roadmaps on design.

* Impacts of manufacturing.

* Future needs of industry.

* Next generation simulation tools.

More details are found at: http://www.win.tue.nl/
scee2002/index_industryday.php

The WG is planning next events for the 2" half of
2002, and for 2003.

PARTICIPANTS FROM
INDUSTRY

* Philips Research Laboratories Eindhoven, The
Netherlands

* Philips Medical Systems, Eindhoven, The
Netherlands

* Siemens AG, Minchen, Germany

* Infineon Technologies AG, Miinchen, Germany

e France Telecom R&D, La Turbie, France

* NEC Europe, Sankt Augustin, Germany

e CST, Darmstadt, Germany

PARTICIPANTS FROM
ACADEMIA

* Univ. of Catania, Sicily, Italy

* Eindhoven Univ. of Technology, The Netherlands
* Univ. Karlsruhe, Germany

* Univ. Konstanz, Germany

* Univ. Rostock, Germany

* Univ. Tuebingen, Germany

People who visit(ed) JEE'O2 (Toulouse, France),
SCEE-2002 (Eindhoven, The Netherlands), Ana-
log’02 (Bremen, Germany), SPI12002(Pisa, ltaly), or
who are members of the ECMI SIG “Scientific
Computing in Electrical Industry” are cordially
invited to join this Working Group.
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There is a varity of problems that arise from studying ;‘ ) X %m
glass production. Typical examples include: VRS RY:
. ?"\“\ } A NS ESSe

e Radiative transfer SR «v -vq\v WWW

¢ Buckling of drawn sheets NS :

* Windscreen sag NS

* Necking corrosion at glass/refractory contact lines SQ’ : ) S

« Turbulence in float glass NS
Many of the problems met in glass also appear in
other application areas too. Mathematics can be
instrumental to exchange the knowledge between

should be very useful for this area would be on CFD, NSNS
on inverse problems, on methods for heat and mass %%%\‘_S ‘.‘~ . NS .ﬁ SNSWES\SF
transfer etc. As for other working groups, there will IESKOES “m %%%V
be intersections with working groups on other ' RS _fi. NINERNNS
materials, like polymers, and with energy. &S \\*‘g 7
'*WW%Z%%&W
ACTIVITIES
An important activity is to hold workshops at which
the needs from the industrial point of view are being INTRODUCTION
formulated and disseminated. Such workshops can Over the last years mathematical modelling of
also be used to provide the necessary cross-fertiliza- various aspects of glass production and processing
tion between industrial nodes and universities. The have become increasingly important. This is induced
first workshop of MACSIGLASS took place last by the increasing demand of glass products and -
October in Kaiserslautern — the “Glass-Days 2001". last but not least - by competition from other materi-
als, like polymers, which are not so energy consum-
PARTICIPANTS FROM ing as glass.
ACADEMIA During all stages of glass production mathematical
modelling questions arise. The melting of glass is
¢ Fraunhofer-Institut flir Techno- und done in the tank. Both, the heating, by large burners
Wirtschaftsmathematik, Kaiserslautern, Germany  and the resulting flow in the melt are still far from
 Technische Universiteit Eindhoven, complete understanding. The mathematical model of
The Netherlands the tank has to incorporate a complicated geometry,
* OCIAM, Oxford, Great Britain inhomogeneities of sorts in the material, a heat
» Dept Mathematics, Cambridge, Great Britain exchange based on convection and radiation and in
fact also melting kinetics and combustion. This asks
for large scale computing. Another question is to
PARTICIPANTS FROM control is the quality of the glass at the outlet: the
INDUSTRY glass should be of prescribed temperature. The
* Schott Glas, Germany radiation itself is a problem that is becoming increas-

« Pilkington Technology, Great Britain ingly important, but is also hard to solve.

* TNO-TPD, The Netherlands Also on a smaller scale much remains to be done. If
one would like to model the pressing or blowing
stage similar questions arise as above. The interest-
ing aspects are the slip of the wall. The filling of

© Schott Glas, Mainz mould also asks for precision modelling, where e.g. a
small burr is not allowed (sharp edges may cut or
even break off). From a customers point of view the

actual question is often an inverse problem: given a

specification of the shape geometry and suitable

strength parameters, design a mould that produces
the proper form. There are many other problems like
the production of fibres, the tempering and sagging
of (car-) glass and optimal cooling of various glass
products.

©® 11
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GLASS has been a field for scientists and engineers
for many years. Although modern science and
engineering technology have contributed enormously
to the efficiency of the glass industry, many ques-
tions still cannot be answered. Mathematical model-
ling with computer simulations replaces expensive
practical experiments. Simulations may help to
understand the physical processes in detail and lead
to the optimization of the manufacturing process
itself. So they give both reduced costs and flexibility.
The formulated objectives are in line with the strate-
gic goals of MACSI-net.

The “Glass-Days 2001” organized in Kaiserslautern
by the Fraunhofer-Institut fiir Techno- und
Wirtschaftsmathematik (ITWM) provided a forum for
discussions of work about mathematical problems of
glass industry and increased the interaction between
industry and academia. It gave the industry the
opportunity to get closer to advanced mathematical
tools and - on the other side - it increased the
awareness in academia for industrial problems.

The workshop was the fourth meeting in a sequence
of “Glass Days” organized in Eindhoven and Kaisers-
lautern since 1994. The aim was to present state-of-
the-art modelling and simulation in glass industry.

28 participants from 8 countries took place in the
workshop. 18 participants came from universities
and research institutes and 10 from industry. The
most important glassmaking enterprises were
represented at the Glass Days.

Erik Lund (Institute of Mech. Eng., Aalborg Univer-
sity, Denmark), John Hinch (DAMTP, Cambridge
University, United Kingdom), Yvonne Stokes (Dep. of
Appl. Maths., University of Adelaide, Australia), Axel
Klar (Dep. of Maths., TU Darmstadt, Germany) were
invited to the workshop as special guests.

Industrialists and people from academic institutions

12 ®

discussed new approaches and methodologies for
the analysis, simulation and optimization of glass
Processes.

In detail, the following subjects were discussed:

*  Mixing: Turbulence and Chaos
e Chill Ripples in Pressing and Casting Processes

*  Shape Optimization of Coupled Non-linear
Problems — With Examples from Fluid-Structure
Interaction Problems

e Viscous-Gravity Currents — How the Input of
Raw Materials Spread and Interact with the
Bath

* An Inverse Problem Arising During the Produc-
tion of Laminated Glass by Gravity Sag Bending

*  Some Inverse Problems from Glass Industry
*  Numerical Treatment of Radiation Problems

*  Numerical Methods and Optimization for Glass
Cooling Processes

e Thermal Problems in Glass Industry
*  Glass Properties in the Transformation Range

*  An Numerical Optimizer for the Virtual Design of
Robotized Glass Blowing

*  Modelling of Filling Processes with Free Surfaces
*  Modelling of Glass Moulding by Slumping

In the discussion was mentioned, that thermal
problems including radiative heat transfer is for
many industrial applications an unsolved problem.
Commercial software packages can not be used as
standard solvers for these kinds of problems.

Optimization and inverse problems will become
subjects of future research for the glass industry. In
this context indirect method for the measurement of
physical parameters (e.g. temperature, stress,...)
could be the subject of the next Glass Days. The
accuracy and reliability of the material parameters
was mentioned as a problem for further research not
only for material science but also for mathematical
modelling and simulation.

It was decided to organise the Glass Days every year
to have a continuous discussion about the industrial
relevant problems and the progress of their solution.

© Schott Glas, Mainz
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