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Abstract
This special issue of the CEAS Aeronautical Journal summarizes articles describing results of the work package “Load 
Control”, which was part of the Smart Fixed Wing Aircraft (SFWA) project, taking place in the framework of the European 
Clean Sky research programme. The editorial first gives a short overview over the Clean Sky framework and the SFWA 
project. Second, the articles of the special issue are shortly introduced.

This special issue of the CEAS Aeronautical Journal sum-
marizes articles describing some of the outstanding results 
of the Smart Fixed Wing Aircraft (SFWA) project which 
took place in the framework of the European Clean Sky 
research programme.

Clean Sky (CS) is the largest European research pro-
gramme developing, in the word of its founders, “innova-
tive, cutting-edge technology aimed at reducing  CO2, gas 
emissions and noise levels produced by aircraft” [1]. The 
programme is coordinated by the Clean Sky Joint Undertak-
ing (CSJU), a public–private partnership between the Euro-
pean Commission and the European aeronautics industry. 
The first CS programme was running from 2008 to 2016. In 
the framework of CS, six so-called Integrated Technology 
Demonstrators (ITDs) were defined, each one co-led by two 
industrial partners. The largest of those ITDs was the SFWA 
project [2], co-led by Airbus and Saab. The project had its 
focus on wing technologies and configurations covering 
transport aircraft and business jets. One major outcome of 
the SFWA activities was the so-called Breakthrough Lami-
nar Aircraft Demonstrator in Europe (BLADE) demonstra-
tor, an Airbus project within the framework to flight-test 

experimental (natural) laminar-flow wing sections on an 
A340 from September 2017 onwards [3].

A major field of activity in SFWA was Work Package 
1.2, “Load Control”, aimed at the investigation of technolo-
gies for load reduction for transport aircraft. Four sub-work 
packages were defined, called “Innovative devices for load 
control”, “Adaptive wing”, “Advanced loads control tech-
niques”, and “A/C loads evaluation & optimization”, respec-
tively. The articles in this special edition cover work from 
all of these areas.

Starting partners in the work package “Load Control” 
were the industrial partners Airbus, EADS-CASA, Dassault 
and Saab, and the research entities DLR, ONERA, Fraun-
hofer and Qinetiq. More contributors, notably universities, 
but also SMEs, joined by means of additional funding calls. 
In this special edition of the CEAS Aeronautical Journal, we 
are very happy to present articles by authors from industry, 
research establishments and universities, notably TU Delft. 
Several articles feature co-authorships from different enti-
ties, documenting the interdisciplinary cooperation grown 
in the framework of that European project.

A first block of articles describes work on aeroelastic tai-
loring, i.e. wing design methods utilizing aeroelastic wing 
properties to minimize loads, and thus wing mass. In the 
article of Krüger, Dillinger, De Breuker and Haydn, “Inves-
tigations of Passive Wing Technologies for Load Reduction” 
[4], an aeroelastic tailoring framework developed in SFWA 
by DLR and TU Delft is presented, and results for a long 
range and a short range aircraft configuration are described. 
Two articles focus on aerodynamic effects in aeroelastic tai-
loring—in Natelle and De Breuker, “The Effects of a Full-
Aircraft Aerodynamic Model on the Design of a Tailored 
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Composite Wing” [5], the effects of the aerodynamic model 
on the design of a composite wing is discussed for the aeroe-
lastic tailoring process of TU Delft. The article of Dillinger, 
Abdalla, Meddaikar, and Klimmek, “Static Aeroelastic Stiff-
ness Optimization of a Forward Swept Composite Wing with 
CFD Corrected Aero Loads” [6], presents an approach to 
introduce CFD-based loads in the aeroelastic tailoring pro-
cess of DLR for the design of an unconventional aircraft 
configuration.

In a second block, active load alleviation strategies are 
discussed. Fezans, Jost, and Deiler show DLR work on 
“Gust Load Alleviation for a Long-range Aircraft with and 
without Anticipation” [7], i.e. preview of the disturbance 
by means of a LIDAR system. Pusch, Knoblach, and Kier, 
also of DLR, demonstrate options for aircraft design in the 
article “Integrated Optimization of Control Surface Layout 
for Active Gust Load Alleviation” [8].

In a third block, developments for different processes and 
approaches for load analysis are presented. In the article 
“Examples on Increased-Order Aeroservoelastic Modeling” 
[9] by Reyes, Climent, Karpel, Arévalo, and Maderuelo, 
a tool for cases in which the non-linear properties of the 
aircraft play an important role, or problems where in-
plane aerodynamic forces should be taken into account, is 
described. Another presentation of an industrial application 
at Airbus on the “Developments in Optimized Load Calcu-
lation and Extreme Load Detection” [10] is given by Ruiz, 
García, Hilario, and Calvo. Finally, the set-up and results 
of a transonic wind tunnel gust experiment at ONERA are 
illustrated by Huvelin, Lepage, and Dequand in the article 
“Experimental and Numerical Investigations of a 2D Aer-
oelastic Airfoil Encountering a Gust in Transonic Condi-
tions” [11].

The editors would like to thank all authors for their con-
tributions and the CEAS Aeronautical Journal for the oppor-
tunity to present this compilation.
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