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Flat Plate Experiment 
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Excited Fourier Mode 
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Excited Fourier Mode 
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Results (Stronger Forcing) 
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Forcing of Crossflow Vortices 
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Experimental design of a swept test bed 
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van Bokhorst et al. IACP - 2015 

Panel Code Design 

van Bokhorst et al. AIAA - 2016 

Requirements 

• Flat plate + displacement body 

• Encourage CF instability (Λ + Δp) 

• Force CF using roughness elements 

Linear stability analysis 

• CF dominated flow (T-S waves damped)  

• Neutral stability point (NSP) 

• Wavelength of most unstable wave (λ) 
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Basic structure of Stationary CFVs 
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• Fully developed CFVs (x/c = 40 %) present three areas of high intensity fluctuations 

• Our tests capture these features previously reported in the literature 
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CFVs spectral considerations 
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• Tests capture all features previously reported in the literature 

 

Mean velocity x/c = 27 % x/c = 42 % x/c = 35 % 

Location x/c = 27 % 

 

• 150 - 200 Hz CFt 

• 350 - 550 Hz T-S? 

• No high f activity 

x/c = 47 % x/c = 51 % 

Location x/c = 35 % 

 

• 150 - 550 Hz ( ) 

• 1.5 - 3 kHz 

• 4 - 5 kHz 
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Onset of high frequency bursts 
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Researcher: Dr Yaxing Wang 
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Experimental Regime 

300 500 600 700 

Experiments in Gaster WT, City University 
Excitation sources: 19 miniature speakers (φ12 mm) embedded in a  
flat plate, at X=325mm, covering a span of 320 mm 
Excitations: TS (200Hz)+15%Noise; Pure Noise, repeated 20 times (Ensemble) 

400 
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800 X (mm)= 
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900 1000 

Measurement region X= 350 – 1000 mm 
along the centreline of a flat plate 



X = 800 mm, Y = 1 mm  

Forcing: TS @200Hz + 15% Noise 

X = 600 mm, Y = 1 mm  

Spectra @ y = 1 mm & y = 3.4mm Instantaneous & Ensemble-Averaged Signal 



Spectra @ y = 1 mm & y = 3.4mm 

X = 400 mm, Y = 1 mm  

X = 700 mm, Y = 1 mm  

Forcing: Just White Noise 

Instantaneous & Ensemble-Averaged Signal 
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Closing Remarks 

• RAeS was founded 38 years before the Wright Flyer flew 

 Let’s not write the history of wind tunnel testing too soon 

• Problems with computations 

 The boundary conditions and, where necessary, flow physics models may not be 

entirely appropriate to the real flow field 

• Problems with experiments 

 The boundary conditions are certainly ‘realistic’, but may not be representative of the 

‘real’ situation, nor controllable 

 The ability to extract data is subject to practical limitations around resolution and 

intrusion 

22 Farewell symposium Georg Eitelberg, DNW, 14/03/18 


