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EUROMECH 254

Transition Lavers in Gases, Kinetic Theory and Experiment,
REPORT FOR THE EUROPEAN MECHANICS COMMITTEE,

The Euromech 254 Colloquium on "Transition Layers in Gnses”
wag held in a XVII - th, century manor houge (property of the
Ministry of Culture and Art) at Hadziejowice, 40 kilometers
south-west from Warsaw, starting on August 40, till September 1,
1989, The total number of participants was 39, coming from 17
countries: Poland (130, USsSi (7)), YWest Germoany (4), Vreance (2},
Ltaly (21, Sweden (21, Uon (L), nuslris (L), pulgaris (1), Japsan
(1), Rumania (1), South Africa (1), Yugoslavia (1),

Two invited and 27 contributed papers were presented., The
chairmen wanted to promote the exchange of opiniong between
theoreticiang from one side and expeprimentaliste from the other,
in search of closer underszstanding of newly observed phenomens.
However, the number of papers reporting new experimental
findingz was too limited to make such an exchange possible. The
digcuzsgiong were concerned mainly with feasgibility of wvarious
theoretical and numerical approaches to solving the particular
rarefied gas flow problems.

The presented papers can be divided into three clagzes:
those on mathematical problems, those on numerical simulations
and few papersz on experimentsal results, There was no leading
zubject amongz mathematically oriented talls, However, one fact
should be mentioned., Until recent )y mathematical theory of
kinetic equations was mostly based on techniques developed in
other areas of mathematics. The paper of Prof., Toscanl shovws an
opposite directiong, namely that methods developed in kinetic
theory rcan he f{ruitful in theoretical mathematlics., Anotherp
ztriking ohgervation was that mathematicians are approsching
models of increased complexity (kinetic equations with a force
term, relativistic Boltzmann's equation, shock waves in kinetic
models etce.), This rises the hope on rigorous solutions of
complex problems of practical importance which can bring new
important results, for esample in transition layers problems,
Numerical aimulations wepe the most discussed topic during the

Colloguium, Essentially, representatives of all imporeant groups
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working in this field in Europe were present, and a nusmber
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people from U.S.A. and Japan. Several papers dealt with different

(s

aspects of shock wave calzulaticns and discussicn was
concentrated on technical ASDECTE of different numerical
approachnes. Presented results showed thar numerical methods can
be a8 accurate as evuperimental measursments and by far less
expensive, Even results for large “Yach numbers ars qgquite
promizing az shown in the talk of Prof. “untz. The experimental
papers, wvresented during the Colloguium in 2 limited number. wers
concentrated on those problems which are the most difficul for
theorstical or numerical treatment, namelT shock waves in
complicated <ceometriez. This 1is definitelv the field where

eqperimental reszults are stil!
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According to the ovinions expressed by the participants,
the Colloguium was reasonably successful. There were nu=ercus
discussions, particularly between the scientists from the Wwest
and the EFast. for whom 1t turned ocut toc be 2 very good
opportunity to exchange 1dezs. The limited participaticn of
experimentalists in the Colloguium is connected probazbly with
the fact, that experimental researcn in this field. being vers
expensive and time-consuming, produces less numercus pacers than
theor~. It zeems therefore advisable to Dromote more
experimental work, as there are still many areas, where both
experiment and theorv are needed to understand ths observed

phenomena.

The Colloguium was sponscred partially by the University of
Warsaw and v the Hinistry of Education wunder grant RPI-10
Thanksz £o that we were able tec m@minimize the cost of

participation, which was
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100 per person and covered =zll the

accommodation and living expenses during the Colloguium.
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Andrzej Palczewski Zbigniew Walenta

Coc-Chairman Co-Chairman




