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•  Benchmark an accessible technology for highly unsteady flow simulation 

around realistic aircraft models 

•  Assess the XFlow ability to predict stall for high-lift landing or take-off 

configurations 

Motivation 
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•  Wall-Modeled Large Eddie Simulation (WMLES) 
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•  Generalized law of the wall 
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D-JET Flight test manoeuvres  

Dynamic simulation of flight test manoeuvers 

The D-JET is a five-seat single engine aircraft currently in flight test phase in Canada.  

A realistic analysis of the airplane manoeuvrability involves the presence of moving parts, 
such as the deflection of the elevators, the ailerons, or the elevons. 

Different flight test manoeuvres simulated with XFlow are shown and compared against flight 
test data 

•  Pitch capture  

•  Dutch roll  

•  Stall 
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D-JET Flight test manoeuvres – Dutch roll 
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Standard Lift and Drag analysis 

1st HiLiftPW Special Sessions 

Preparation time 

5 minutes 

Computation time 
Longest run ~36 hours on two processors (8 
cores) and 25Million elements 
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Convergence analysis 
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Convergence analysis – Cp distribution - Main wing element @ P06 
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Convergence analysis – Cp distribution - Main wing element @ P11 
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Low Reynolds number condition – Lift and Drag curves 

LIFT DRAG 

2nd HiLiftPW: Case 2 (Re=1.35e6) 



2nd AIAA CFD High Lift Prediction Workshop (HiLiftPW-2) 
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Low Reynolds number – Cp distribution - Main wing element @ P04 

α = 0º α = 16º α = 7º 
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Low Reynolds number – Cp distribution - Main wing element @ P08 
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Low Reynolds number – Cp distribution - Main wing element @ P10 

α = 0º α = 16º α = 7º 
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Low Reynolds number – Cp distribution - Main wing element @ P11 
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High Reynolds number condition – Lift and Drag curves 
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2nd HiLiftPW: Case 2 (Re=15.1 e6) 
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High Reynolds number – Cp distribution - Main wing element @ P01 
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High Reynolds number – Cp distribution - Main wing element @ P04 
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High Reynolds number – Cp distribution - Main wing element @ P06 
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High Reynolds number – Cp distribution - Main wing element @ P08 
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High Reynolds number – Cp distribution - Main wing element @ P10 
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•  Complex unsteady aerodynamics simulations are conducted with XFlow 

in a straightforward way for different aircraft geometries, showing a good 

level of correlation with wind-tunnel data 

•  Results for the HiLiftPW-2 are in good agreement with experimental data 

•  The CFD setup is short and easy being the technology applicable even at 

early design stage 

Conclusions 
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•  Case 3 analysis 

•  Comparison against PIV data 

•  AIAA Summer 2014 HiLiftPW-2 Special Sessions Paper 

Future work 
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