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AN EXPERIMENTAL STUDY ON MASS TRANSPORT
IN BOTTOMBOUNDARY LAYER UNDER
STANDING WAVES

By Hideaki NODA

Synopsis

This paper deals with the mass transport in the boundary layer developed on smooth
and rough boottoms by standing waves in shallow water of uniform depth.

Measurements by means of dye tracer show that observed mass transport velocity
profiles in the laminar boundary layer are in good agreement with the theoretical value
except for low waves. However, for high waves, the observed mass transport velocity
U on a smooth bottom is less than that predicted by the laminar theory as the bottom
boundary layer becomes turbulent. These results indicate that at the inception of turbulence
there is a break from the laminar theory in which U is proportional to H? (H: wave
height).

In addition, the velocity profile on a rough bottom is discussed on the basis of exper-

imental results.
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Fig. 1 Schematic view of standing wave tank.

Table 1 Conditions of waves and water depth.

Wave period | Wave length | Water depth | Wave Height n/L
T (sec) L (em) h (cm) H (cm)
1.45 250 40 4~12 0.160
1.86 250 20 2~ 7 0.080
2.63 500 40 4~19 0. 080
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Fig. 3 Comparison between theoretical and experimental mass transport
velocity expressed non-dimensionally. (7T'=1.45sec, k/L=0.16)
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Fig. 4 Comparison between theoretical and experimental mass transport
velocity expressed non-dimensionally. (7T'=2.63sec, k/L=0.08)
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Fig. 5 Comparison between theoretical and experimental mass transport
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Fig. 7 Comparison between theoretical and experimental mass transport
velocity in turbulent boundary layer.
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