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State of the art – Background 
 
Krueger flaps are seen as the best candidates for 
laminar wing leading edge high-lift applications. 
Indeed, thanks to their position in front of the wing 
nose and orientation at a rearward incline, they 
are able to protect the wing leading edge and 
upper side front part from the accumulation and 
impact of insects or dirt and, to a substantial 
degree, also from surface erosion due to rain, hail 
or other particles during low-altitude flight. Such 
accumulations and erosions result in wing surface 
discontinuities that could significantly increase 
drag by causing loss of laminar flow in the affected 
areas.  
 

Objectives 
 
The DEAMAK project addresses the design and 
manufacture of Krueger flaps to be mounted on 
the A340-300 MSN1 BLADE Flight Test 
Demonstrator, an aircraft used within Clean Sky’s 
SFWA-ITD to amongst others assess the leading 
edge insect-shielding efficiency of Krueger flaps 
during low-altitude flight phases (take-off and 
landing). The span of the DEAMAK Krueger flap is 
around 2m. No deployment actuation and linkage 
systems are required, since a Krueger panel will be 
mounted on each wing by means of fixed 
attachment structures for about 23 hours of 
Krueger flight testing. 
 
 

Description of work 
 
To comply with the objectives of the project, the 
work of DEAMAK is divided into four 
interdependent technical work packages. The 
proposed project work consists of the “Krueger 
Flap and Interface Struts Design” (WP1), the 
“Component Manufacturing” (WP2), the “Handling 
and Shipping” (WP3) and finally the “Validation & 
Verification and Flight Clearance” (WP4). Note that 
the definition of tasks in the Topic Description 
(listing design, manufacturing and logistics aspects) 
are dealt with by the three first WP’s, while a 
fourth one was added to cope separately with the 
important V&V and flight clearance dossier 
preparation aspects (Permit to Fly inputs). The 
DEAMAK project coordination is assigned a 
separate work package (WP5) running all along the 
73 months project duration. 

Results 
 
a) Timeline & main milestones 
 
The KOM was on October 19

th
 2010 and the official 

end of the project towards Clean Sky SWFA was on 
November 18

th
 2016. Most of the DEAMAK 

milestones were reached later than initially 
scheduled because of planning shifts following the 
rearward shift of the corresponding milestones of 
the BLADE project. ASCO was one of the first 
partners within BLADE to pass the different design 
milestones (A/B/C-Maturity Reviews and DFM 
approval in 2011/2012/2013 and 2015 resp. for 
DEAMAK). Since the hardware only needs to be 
shipped to the Airbus test aircraft FAL mid-2017 
and that the Krueger flight tests are postponed till 
the summer of 2018 (last batch of BLADE flight test 
campaign), the different component production 
and assembly tasks at ASCO were done at a lower 
pace than initially foreseen without adding risk to 
the BLADE project (sufficient time buffer 
remaining). The last operations on the DEAMAK 
Krueger flaps (drilling, painting, final assembly and 
FAI audit) are scheduled Q1 2017, leaving two full 
months of time buffer for unforeseen events 
before delivery. 
 
b) Environmental benefits 
 
Preliminary weight and cost comparison studies 
wrt metallic variants of the DEAMAK Krueger flaps 
look positive indicating several percent gains 
thanks to the use of the so-called ‘one shot multi-
cell’ CFRP structure developed by ASCO in the 
frame of DEAMAK. However, it is impossible at this 
stage to quantify the effect on C02 and NOx 
emissions and hence to assess how much the 
output of the DEAMAK project contributes to the 
ACARE 2020 objectives. It is however judged that 
the Krueger Flap is an indispensable mean to allow 
industrialisation of a laminar wing, offering a 4,6% 
fuel burn and hence CO2 reduction compared to 
conventional wings on a 800 NM mission at Mach 
0.75 (includes weight increase and laminarity only 
above FL220) according to the Airbus BLADE 
project manager in July 2015. 
 
 
 
 



c) Dissemination / exploitation of results 
 
All special processes needed for the production, 
assembly and control of the DEAMAK structure on 
ASCO site were qualified by Airbus in the frame of 
the BLADE project, proving the ASCO team had 
invested sufficiently and had acquired the required 
knowledge to be able to produce airworthy 
composite parts. The latter recognition is of 
paramount importance for ASCO who can now 
extend its commercial offer to clients from pure 
metallic to hybrid or even pure composite ‘design 
and built’ or ‘built to print’ projects. This is of 
major importance for the ASCO Group as this will 
support its continuous growth and improve its 
competitive position, required to maintain the 
workforce of around 1500 people on its different 
sites worldwide. 
 
 
 
 
 
 
 
 
 
 

d) Communication 
 
Thanks to its professionalism and excellent team 
spirit, the ASCO team active on DEAMAK acquired 
a broad recognition resulting in a.o. the 
nomination of the DEAMAK project for the Best 
Clean Sky Project award in 2015 [Figure 1] and the 
chance to present a roll-up banner during the first 
edition of the Clean Sky Forum in 2015 [Figure 2]. 
During the DEAMAK project duration, several 
articles were published in leading Belgian, 
European and global magazines [Figures 3 to 5]. On 
top of that, two displays of hardware at leading 
aeronautical fairs were made (DEAMAK prototype 
on ASCO booth at Le Bourget 15-18/06/2015 
[Figure 6] and at Farnborough 18-21/07/2016 
[Figure 7]). Finally, the details of the engineering 
work done during the design and production phase 
of the DEAMAK project were also presented by 
ASCO at SAMPE EUROPE 2016 in Liège, Belgium 
mid-September 2016 [Figure 8]. A DEAMAK 
Krueger flap prototype was on display on the ASCO 
booth as well during that conference [Figure 9]. All 
these initiatives enabled to officially position ASCO 
on the worldwide market as the partner of choice 
for hybrid or full composite aircraft safety-critical 
components, next to the metallic structures 
capability already present in the past. 

 

 

 

 
Figure 1: Certificate DEAMAK nomination for Best Clean Sky Project 2015 



 

 
Figure 2: ASCO roll-up banner wrt DEAMAK on display during poster session of Clean Sky Forum 2015 

  
 
 
 



 

 
Figure 3: Article on Clean Sky Website – Interview section – Skyline #7 – June 2012 – Krueger flaps applied to 

laminar wings (http://www.cleansky.eu/content/interview/krueger-flaps-applied-laminar-wings) 

 
 

http://www.cleansky.eu/content/interview/krueger-flaps-applied-laminar-wings


 



 
Figure 4: Article on Clean Sky Website – Success Story section – May 25th 2016 – E-NEWS June 2016 – 

BLADE composite Krueger flaps produced at ASCO in the frame of DEAMAK 

(http://cleansky.eu/content/interview/blade-composite-krueger-flaps-produced-asco-frame-deamak) 
 

http://cleansky.eu/content/interview/blade-composite-krueger-flaps-produced-asco-frame-deamak


 
Figure 5: Article ‘Lightening the Lift’ about ASCO in Aerospace manufacturing – author Ed Hill – published on 

July 03rd 2015 (https://www.aero-mag.com/digital-editions/july-2015/view) 
 

https://www.aero-mag.com/digital-editions/july-2015/view


 
Figure 6: DEAMAK prototype on display at Le Bourget’s ASCO booth 15-18/06/2015 

 

 

 

 

 
 

 
Figure 7: DEAMAK prototype on display at Farnborough’s ASCO booth 18-21/07/2016 



 
Figure 8: Front page of ASCO’s paper submitted for & presented during SAMPE EUROPE 2016 13-15/09/2016 
 
 

 
Figure 9: DEAMAK prototype on ASCO booth during SAMPE EUROPE 2016 in Liège 13-15/09/2016 
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