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6 80 � 1.3050 15 360 � 0.0375 6 60 � 1.4781 
7 100 � 1.5178 16 410 � 0.0194 7 80 � 0.5425 
8 120 � 0.1396 17 470 0.0 8 100 � 0.4326 
9 145 � 1.3077 18 540 0.0 9 130 � 0.3848 

����� ���������� mkmp 1
~

� � � � � � � � � � � � � � � � � � � mkzmk cc 11 �

�,m � k      1     2      3     4     5     6     7 

 1  12 �  0.384 � 9.430    33.633 � 52.850    42.073 � 14.738    0.928 
 2  25 � 0.509    7.777 � 32.749    55.220 � 41.682    13.260 � 1.318 
 3  35  0.486 � 6.964  32.009 � 55.558    41.087 � 12.395  1.337 
 4  50 � 0.395    5.785 � 27.556    48.615 � 36.132    10.872 � 1.192 
 5  65  0.118 � 1.720   8.281 � 14.782    11.139 �  3.426  0.390 
 6  80    0.223 � 3.329    16.069 � 28.944    22.171 �  6.994    0.806 
 7 100    0.309 � 4.569    22.297 � 40.631  31.542 � 10.156    1.213 
 8 120    0.264 � 3.946    19.761 � 36.297    28.443 �  9.345    1.128 
� � � � � � � � �

17 470    0.0011 � 0.013     0.068 �  0.134     0.116 �  0.044    0.006 
18 540    0.0004 � 0.005     0.026 �  0.051     0.044 �  0.017    0.003 

�             
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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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