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Exaelia Project Overview 
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EXAELIA (EXperimental Aircraft for European 

Leadership In Aviation) is a Horizon Europe 

research project focused on developing the 

foundations for next-generation sustainable 

long-range aircraft.

22/05/2026



Exaelia Project Overview - Objectives 

4READ - EXAELIA – CONFIDENTIAL – 101191922 22/05/2026



Łukasiewicz Research Network – Institute of Aviation (ILOT)

Research institute, Poland
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CFD, FEM analysisStructural design

Testing Wind tunnels

Feasibility 

studies

T-3 low-speed tunel

Φ5m, V up to 100 m/s

What ILOT brings to the EXAELIA 

DEL n° Title Lead

D5.4 Design of modular LR H2 TAW demonstrator ILOT

D5.5 LR H2 TAW lesson learned towards FTB ILOT
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LoadCast – Conceptual Description
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Input parameters for LoadCast:

-Angle of attack (global)

-Initial pressure distribution

Solution Parameters:

-Pressure mapping scale

-Deformation scale

FEA solver outputs:

-pressure values for each iteration

-rotations/deflections values for each iteration

-deformed geometry for each iteration (.stl file)
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LoadCast
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Research Model
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Research model - developed together with EXAELIA Consortium Partners:

• Virtual fuselage half width = 0.30m (scaled with 10% from a full scale half width fuselage) 

• Semi-span = 3.60m (0.30 for the virtual fuselage and 3.30m for the actual wing) 

• Leading edge sweep = 35degrees 

• Tip chord = 0.15m (manufacturing constraints) 

• Low speed NACA 653218 airfoil 

Model planform overview (named EXA-16), and right CPACS file 
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Tool Verification 
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• Verification focus: pressure reconstruction accuracy -

solver accuracy excluded

• LoadCast aero-structural solution

• Deformed wing geometry CFD analysis in ANSYS Fluent

• Pressure mapping to structural mesh

• Structural deformation comparison

• Identical meshes & boundary conditions

• Force and moment comparison = Load reconstruction

consistency
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Results - Structural deformation comparison
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Not deformed

LoadCast

Deformation based on FluentPD
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Results - Force and moment comparison 

11

Fluent PD

LoadCast

Deformation based on FluentPD
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Results - Force and moment comparison 
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Conclusions
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• A LoadCast-based high-fidelity aero-structural methodology was developed and 

validated.

• The approach achieves significant computational cost reduction compared to 

fully coupled Fluent–Mechanical FSI.

• Physically consistent aeroelastic responses are obtained, with good agreement 

in deformation, forces, and moments.

• LoadCast captures flexible-wing behaviour over a wide range of angles of attack, 

though pressure scaling requires refinement at some cases
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Thank you! Contact points for any question:

Andriy Payenskyy (Łukasiewicz - ILOT) 

Email: andriy.payenskyy@ilot.lukasiewicz.gov.pl

Phone:  +48519466292
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Follow us on

exaelia.eu
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http://exaelia.eu/
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