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CRITERION OF TURBULENT TRANSITION IN PRESSURE DRIVEN FLOWS

DOU Hua-Shu!  KHOO Boo Cheong?
(1 Faculty of Mechanical Engineering and Automation, Zhejiang Sci-Tech University, Hangzhou, Zhejiang Province 310018, China)

(2 Department of Mechanical Engineering, National University of Singapore, Singapore 119260)

Abstract Turbulent transition is an important problem of modern fluid dynamics. In our previous works, the
energy gradient theory was proposed and it yields very good agreement with experimental data for various test

models. These include plane Couette flow, plane Poiseuille flow, pipe Poiseuille flow, Taylor-Couette flow,



boundary layer flow, axial annulus flow, 180° bend flow, radial swirl flow, etc., which confirms the reliability
of the theory. Following this theory, criterion of turbulent transition is proposed for pressure driven flows: the
necessary and sufficient condition for turbulent transition is the existence of an inflection point on the velocity
profile of the time-averaged flow. This criterion agrees well with all the available experimental data and
simulation results. However, this criterion is not suitable for shear driven flows due to the input of external

energy.

Key words turbulent transition, criterion, energy gradient theory, velocity inflection



