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Sub-critical Scaling Law for the Onset of Turbulence in Plane Poiseuille flow 

Channel: 

• Cross section: 20x150 mm 

• Length: 2200 mm 

PIV Camera LIF Camera 
0 ≤ Ujet / Ucl ≤ 2  

Plane Poiseuille flow: 

• Linearly stable up to Re=5772 

• Experimentally, transition for Re=1000-2000 

 

→ Unstable with respect to finite amplitude perturbation 

 

ε(Re), minimal amplitude that can trigger transition 

ε(Re) = O(Reγ) 



Re = 2800, A=0,276 

Re = 2800, A=0,248 

Re = 2800, A=0,209 

Re = 2800, A=0,167 

Power law for the onset of turbulence : 

ε = O(Reγ), γ ≈ -1 
 

Good agreement with the idea of a self sustain 

process  (F. Waleffe and J. Wang)  


