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The Hydrodynamic Forces Affected on a Sphere in the Vicinity
of a Plate Turbulent Boundary Layer

Takasuke YAMASAKI
Laboratory of Mechanical Engineering, Faculty of Agriculture

Synopsis

In connection with pneumatic conveyor and a bubble trajectory, the hydrodynamic forces
affected on the vicinity of the turbulent boundary layer have been dealt with’ many papers,

discussing only the drag force up to this time.
In this paper, the time averaged lift and drag forces in the shear layer flow is measured

experimentally because its phenomenon has a very complicated three dimensional wake.
It is concluded that there is a kind of barrier having a force of shutting up the sphere itself

in the vicinity of a plate.
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Fig. 2 Velocity distributions in the Terbulent Boundary Layer
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Fig. 3 Drag Force Distridution in the Vicinity of Turbulent Boundary Layer
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Fig. 4 Lift Force Distribution in the Vici'nit)" of Turbulent Boundary| Layer
x=1.0m ‘
Uem/s Rep X
5.0 X 22,5  3.74X10' ox x
X
O 175 2.83x10° "
4.0
o X
(=] -
\ 3.0 ° & X
By x8
. X
. x| © b
2.0 0%
X [o]
[} x|
Oo X ‘\
10 o §xx‘\.x
. o
o oxX T P
-0.4 —-0.3 -0.2 —0.1 0.0 +0.1 +0.2 +0.3 +0.4
C‘/CD{»

Fig. 5 Lift Force Distribution in the Vicinity of Turbulent Boundary Layer
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