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Effective external disturbance levels of free-stream turbulence and acoustic noise are proposed to evaluate their 

influence on laminar-to-turbulent transition in 2-D boundary layers. These effective external disturbance level are 

defined as the product of experimentally measured external disturbance and a weight function, which has two 

parameters such as the center frequency and the band width . Those two parameters are optimized in boundary layers 

on an NACA0012 airfoil. In results, they are found out to be related to the growth rate of the primary instability 

predicted by eN method based on linear stability theory. 

 (KEY WORDS): boundary-layer transition, transition prediction, eN-method, free-stream turbulence, acoustic noise, 

frequency dependence
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