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What is the essence of the so-called century lasting difficult
problem in classic physics, the “problem of turbulence”?"

ZHOU Heng'" & ZHANG HanXin®

' School of Mechanical Engineering, Tianjin University, Tianjin 300072, China;
? National Laboratory for Computational Fluid Dynamics, China Aerodynamics Research & Development Center,
Beijing 100191, China;

Turbulence has always been viewed as a century lasting difficult problem in classic physics, hence it is also viewed as
a very important basic scientific problem. In this paper, starting from a brief review of the history of turbulence
research, we analyze why there seems is a gap separating researches on homogeneous isotropic turbulence and
researches on real turbulence, why the former did not make substantial contribution to solving problems of real
turbulence, while the latter should be the main focus of the further basic research of turbulence, and how the real
turbulence problem can be solved gradually. In conclusions, we list several points worth attention in the turbulence
research.

wall bounded turbulence, boundary layer turbulence, coherent structure, homogeneous isotropic turbulence
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