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A Similar Solution of Unsteady Laminar boundary Layer
and Its Stability Characteristics

By Yasujir6 KOBASHI & Akira ONJI

In the first part of the paper, the boudary layer equation of a time-dependent

two-dimensional laminar flow along a flat plate is treated. Analysis shows that,

when the basic flow changes with time as Up=U / (1—[7%

solution in the sense that it can be characterized by a single form parameter

), there exists a similar

Se=kx. Here U is a characteristic velocity independent of time, and t and L are
characteristic time and length respectively. The form parameter Se defined in this
paper has a meaning of the ratio of the accelerating force of the main fiow to
the shear force in the boundary layer.

In the second part of the paper, the stability equation of a time-dependent
two-dimensional boundary layer along a flat plat plate is treated and the Orr-
Sommerfeld’s equation is deduced for a quasi-stationary case. The equation is
solved for the boundary layer profile calculated in the above section, which shows
that the boundary layer becomes more stable when the basic flow is accelerated
and becomes less stable when it is deccelerated.
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