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Numerical evaluation of the aerodynamic sound of edge tone 
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Edge tone is considered as the sound source of flue instruments like recorder, organ pipe and so on. The study of Edge 
tone is interesting itself and is necessary to clarify the sounding mechanism of flue instruments. We numerically 
studied edge tone with compressibility LES. We evaluated sound energy in the far field compared with Lighthill`s 
sound source, and found that in the small Much number regime Edge tone does not obey Lighthill’s 8th power law but 
rather 2nd power law, though it tends to obey the 8th power law from the middle range of the Mach number. We also 
found that 2nd term of Lighthill’s source caused by the deviation from the linear adiabatic approximation is the same 
order in intensity as the 1st term so that the contribution of 2nd term to the creation of edge tone is not negligible.. 
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Fig 1 : Model system of edge tone 

 
Fig 2 : Numerical mech 
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Fig 3 : Distributions of velocity, pressure and air-densit 
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Fig 4 : Observation point of jet oscillation 

 

 

Fig 5: Change of  frequency with the jet velocity as well as Brown’ 
equation 
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Fig 6 : Evaluation of sound energy in the far field 

 

 
Fig 7 : Change of the sound energy with the jet velocity 
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(a) 1st trem of Lighthill’s source  (b) 2nd term of Lighthill’s source 
Fig 8 : Distributions of Lighthill’s source temrs at v=15m/s 
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Fig 9 : Regions of integration 
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Fig 10 : Change in intensity of Lighthill’s source terms with the jet 

velocity in the reigon A 
 

 
Fig 11 : Change in intensity of Lighthill’s source terms with the jet 

velocity in the reigon D 
 

 
Fig 12: Change in intensity of Lighthill’s source terms with the jet 

velocity in the reigon E 
 

 

Fig 13 : Change in intensity of Lighthill’s source terms with the jet 
velocity in the reigon F 
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Fig 14 : Change in intensity of Lighthill’s source terms with the jet 

velocity in the reigon G 
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