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(1) To provide benchmark data for numerical simulations of sediment ripple formati
on, we executed a small-scale rotating drum experiment and analyzed video recordings. The resulting data p
rovided previously unavailable data for particle Reynolds number less than 2.5, i.e. in the "thraulically
smooth™ regime. Also, the drum was more than 4 times smaller than in previous research, which will allow
easier comparison with highly-resolved numerical simulations
(2) We provided a theoretical estimate of the importance of fluid inertia in the gap between colliding par
ticles, which has been neglected in earlier modellin?_and analysis of immersed particle rebound.
i

(3) We developed integral relations that will be applicable to precisely compute the force on a solid part
icle near a free surface and other fixed or moving solid bodies.
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Fig.1 Sketch of the experimental setup.
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Fig. 2 Combinations of w, and Aw that formed
sand ripple patterns
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Fig. 3 An example of spiral-ripple pattern (Aw =
426rads”, o, =4.26rads”)
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Fig. 4 Development of ripple patterns with time.
Development of a) the number of the spiral arms n;
b) non-dimensional circular patch radius ry/R divided
by different n; and c¢) smallest wavelength A,
(an=0, Aw/w.=w/w.=2.84).
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Fig. 5 The wavelength Ay/ R at the edge of the

central granule patch as a function of the Reynolds

number defined by Faller: Re= Aol , Compared
with Thomas & Zoueshtiagh (26/05)’s results.
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Fig. 6 Phase plot of the trajectory of a sphere
starting from the initial condition at lower right
and rebounding from a rough wall with asperity

summits at a height 7. above the reference level.
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