
Preface

This volume contains the papers presented at the 20th DGLR/STAB-Symposium
held in Braunschweig, Germany (November 8–9, 2016), organized by the Institute
of Fluid Mechanics of the Technische Universität Braunschweig. STAB is the
German Aerospace Aerodynamics Association (Deutsche Strömungsmechanische
Arbeitsgemeinschaft) founded towards the end of the 1970s, whereas DGLR is the
German Society for Aeronautics and Astronautics (Deutsche Gesellschaft für Luft-
und Raumfahrt - Lilienthal Oberth e.V.).

The mission of STAB is to foster aerodynamics research and its appreciation in
Germany. This is accomplished by creating vivid forums for scientific discussions
and by disseminating most recent research results, thereby enhancing scientific
progress and avoiding unnecessary duplication in research work. Particularly today,
this is more crucial than ever. Thanks to the experience and methodologies gained
in the past, it is now easier to obtain new knowledge for solving today’s and
tomorrow’s problems. STAB unites German scientists and engineers from uni-
versities, research establishments and the industry, involved in research and project
work in the field of numerical and experimental fluid mechanics and aerodynamics
for aerospace, ground transportation and other applications. This is a solid basis for
numerous common research activities sponsored by different funding agencies.

Since 1986, the symposium has taken place at different locations in Germany
every two years. In between, STAB workshops have been held regularly at the DLR
in Göttingen. The various symposia locations across Germany represent focal
points in Germany’s Aerospace Fluid Mechanics Community. The STAB symposia
and workshops provide excellent forums where new research activities can be
presented, often resulting in new jointly organized research and technology
projects.

It is the eleventh time that the contributions to the symposium are published after
being subjected to a peer review. The present contributions highlight the current
key area of integrated research and development based on the fruitful collaboration
of industry, research establishments and universities. The research areas include
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airplane and ground vehicle aerodynamics, multidisciplinary optimization and new
configurations, turbulence research and modelling, laminar flow control and tran-
sition, rotorcraft aerodynamics, aeroelasticity and structural dynamics, numerical
and experimental simulation including test techniques, aeroacoustics as well as
biomedical and convective flows.

From some 77 lectures presented at the symposium, 67 are included in this book.
The review board, partly identical with the programme committee, consisted of:

K. Backhaus (Braunschweig), P. Bahavar (Göttingen), G. Bangga (Stuttgart),
S. Bansmer (Braunschweig), H. Barth (Göttingen), C. Bauer (Göttingen),
A. Bauknecht (Göttingen), T. Berkefeld (Göttingen), P. Bernicke (Braunschweig),
A. Berthold (Berlin), J. Braukmann (Göttingen), M. Braune (Göttingen), C. Bre-
itsamter (München), D. Burzynski (Braunschweig), A. Buzica (München),
L. Capsada (Braunschweig), J. Delfs (Braunschweig), F. Edzards (Göttingen),
T. Eggers (Braunschweig), K. Ehrenfried (Göttingen), R. Ewert (Braunschweig),
N. Fehn (München), M. Fehrs (Göttingen), A. Feldhusen-Hoffmann (Aachen),
D. Feldmann (Göttingen), U. Fey (Göttingen), A. Fischer (Stuttgart), H. Foysi
(Siegen), A. Gardner (Göttingen), R. Geisler (Göttingen), A. Goerttler (Göttingen),
J. Haff (Göttingen), F. Haucke (Berlin), S. Haxter (Göttingen), A. Heider
(Göttingen), S. Hein (Göttingen), R. Heinrich (Braunschweig), H. Heißelmann
(Oldenburg), C. Heister (Braunschweig), A. Henning (Göttingen), M. Herr
(Braunschweig), E. Jost (Stuttgart), T. Kächele (München), S. Keye (Braun-
schweig), C. Kiefer (Saarbrücken), M. Klaas (Aachen), C. Klein (Göttingen),
T. Knopp (Göttingen), F. Knoth (München), S. Koch (Göttingen), M. Konstantinov
(Göttingen), T. Köthe (Göttingen), M. Kronbichler (München), A. Krumbein
(Göttingen), M. Kruse (Braunschweig), A. Kümmel (München), K. Kutscher
(Braunschweig), T. Landa (Braunschweig), P. Lehmann (Braunschweig), J. Lohse
(Berlin), H. Lüdeke (Braunschweig), J. Lunte (Göttingen), T. Lutz (Stuttgart),
P. Marquardt (Aachen), J. Martinez Schramm (Göttingen), R. Meyer (Göttingen),
F. Muñoz (Braunschweig), J. Neumann (Göttingen), J. Piquee (München),
A. Probst (Göttingen), S. Probst (Göttingen), D. Puckert (Stuttgart), M. Raffel
(Göttingen), M. Rein (Göttingen), J. Reiss (Berlin), A. Rempke (Braunschweig),
M. Ripepi (Braunschweig), U. Rist (Stuttgart), H. Rosemann (Göttingen),
M. Rütten (Göttingen), L. Savoni (Braunschweig), D. Schiepel (Göttingen),
T. Schneider (München), C. Schnepf (Göttingen), G. Schrauf (Bremen),
A. Schröder (Göttingen), E. Schülein (Göttingen), D. Schütz (Siegen), D. Sch-
wamborn (Göttingen), R. Semaan (Braunschweig), A. Shishkin (Göttingen),
L. Siegel (Göttingen), M. Staats (Berlin), L. Stein (Berlin), C. Stemmer (München),
M. Stuhlpfarrer (München), C. Voß (Göttingen), C. Wagner (Göttingen),
A. Waldmann (Stuttgart), P. Weihing (Stuttgart), K. Weinman (Göttingen),
S. Weiss (Göttingen), A. Westhoff (Göttingen), T. Wetzel (Göttingen), S. Wiggen
(Göttingen), H. Wilhelmi (Göttingen), M. Winter (München), C. Wolf (Göttingen),
J. Zahn (Stuttgart).

vi Preface



Nevertheless, the authors are responsible for the contents of their contributions.
The editors are grateful to Prof. Dr. W. Schröder as the General Editor of the

“Notes on Numerical Fluid Mechanics and Multidisciplinary Design” series and to
the Springer publishing house for the opportunity to publish the results of the
symposium.
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