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On the Analytical Solution for the Vortex Structured Pressure of
Turbulent Boundary Layer(Part1)

—Analytical Solution of Initial Vortex Structured Pressure

and Fluctuating Velocity —

Atsushige TANAKA, Hanae SEI and Ryota SONE

Department of Disaster System Science, Faculty of Risk and crisis Management, Chiba Institute of Science

The object is to express the turbulent characteristics of turbulent boundary layer as vertex structured pressure and fluctuating
turbulent velocities by solving analytically Navier—Stokes equation and Poisson equation.The method is mainly based on the way to
solve the above 3-dimensional linearized equations and nonlinear force terms by using functional analysis and 3-dimensional
convergent procedure. 3-dimentioal Poisson equation is insolvable generally, but we can provide here the sufficient solutions under
the periodic boundary conditions which are often adopted implicitly on wind tunnel tests and numerical simulation of fluid dynamics.
The solution is able to express analytically and quantitatively the vortex structured pressure and fluctuating turbulent velocities of
turbulent boundary layer.

This method is expected to show more explicitly the kinematics of turbulent boundary layer structure and to make a precious role
of the development of fluid dynamics, and is expected to be used for the complicated kinematics of turbulent flow with conventional

small personal computer by using the above analytical results.
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