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MATHEMATICAL ANALYSES ON GLOBAL TRANSPORT
IN TURBULENT FLOW AND HEAT TRANSFER

WEI Qif

School of Physics Science and Technology, Suzhou University, Suzhou 215006, China

Abstract Turbulence is a flow phenomenon existing widely in nature. The relation between global transport

properties and the external driving forces is the focus of interest for various turbulent flows and heat trans-

fer. The variational approach formulated by Doering and Constantin, which yields explicit bounds on global

transport in turbulent flow and heat transfer directly from Navier-Stokes equations, is reviewed in this paper.

The emphasis is on the mathematical analyses of explicit bounds on global transport in turbulent shear flow,

channel flow and Rayleigh-Benard convection. Finally, the existing problems and the research prospects in this

field are discussed.
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