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! Content:
� General Overview
� Donnees Aerodynamique
� Flexibilisation
� Loads Calculation
� User Service
� Nodal Loads Calculation
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Derivatives (flexible)
Lifting Line Distributions (flexible)

Flexibilisation:
Derivatives (flexible)
Lifting Line Distributions (flexible)

Loads calculation:
Shear, Bending,Torque
(for flexible aircraft)

Loads calculation:
Shear, Bending,Torque
(for flexible aircraft)

Nodal Loads Calculation
(for flexible aircraft)

Nodal Loads Calculation
(for flexible aircraft)

Stress calculationStress calculation

LoadsLoads

AerodynamicsAerodynamics

Stress officeStress office

Legend:General overview:
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Donnees Aerodynamique: (rigid aircraft)

Donnees Aerodynamique consists 
of approximately 1000 data-sheets.

These descibe the aircraft in general. 

For the Vertical Tailplane approximately 
20 data-sheets are available.
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Flexibilisation: (Distribution)

Rigid
Flexible for Qdyn=  500 daN/m2

Flexible for Qdyn= 1000 daN/m2

Flexible for Qdyn= 1500 daN/m2
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Loads Calculation: Shear, Bending, Torque for the flexible aircraft

Yawing Maneuver
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User Service:

Vertical tailplane pressure given by User Service
are those measured for a rigid aircraft.
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User Service guarantees that all pressures lead to load/lift-distributions 
as given in Donnes Aerodynamique (rigid aircraft). 
A balance of rigid pressures and loads is mandatory.

Local pressures at two spanwise stations.
User Service:
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Nodal Loads Calculation: Pressure Modification

ξdcc pa ∫∆=

),( ηξfcp = )(ηfca =

cP rigid

cP flexible

ca rigid

ca flexible

Method used: Least squares method written by William Rodden
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Nodal Loads: Integration

1
1321 =++ λλλ

x

z

Usage of Shape Functions leads to simple Integration Matrix

PAF ∗















∗=

211
121
112

12

x

z 1Θ

2Θ


















Θ+Θ−
Θ+Θ+
Θ−Θ+
Θ−Θ−

)1)(1(4/1
)1)(1(4/1
)1)(1(4/1
)1)(1(4/1

21

21

21

21

PAF *

4212
2421
1242
2124

*
36



















=

Results on Aero-Grid are Element Forces.
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Nodal Loads: Transformation
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Shape Functions are used to interpolate an outer load to 
counteracting forces in the nodes of an element.

Patch of Aerogrid elements with 
strongly refined mesh 

Element of Structure grid

Transformation from Aero- to Structure-Grid is 
done by a geometrical interpolation


