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Formation of Capillary Ripples on Gravity-Capillary Waves

Yoshiyuki TSUJI*, Kouji NOZAWA,
Kousuke SEKI and Yutaka KUKITA

** Department of Energy Engineering and Science, Nagoya University,
Furo-cho Chikusa-ku, Nagoya-shi, Aichi, 464-8603 Japan

Parasitic capillary ripples emerging on the forward face of wind-driven gravity-capillary waves
are investigated experimentally. The wave slope angle is measured optically with sufficient time and
space to characterize short ripples. The condition of ripple generation and the ripple steepness are
correlated with the amplitude, the degree of fore-aft asymmetry, and the maximum local curvature
of the underlying gravity-capillary waves. The phase speed of the gravity-capillary waves carrying
ripples can be correlated with the characteristic parameter of ripples. These characteristics do not
explicity depend on the wind velocity over the waves.
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Fig.1 Schematic view of experimental apparatus
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Fig.3 Typical data of slope angle (in deg) as a func-
tion of time, and the wave hight (in mm) as a
function of distance. The origin is arbitrary
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Fig.4 The root mean squre values of slope angle (in
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(b) Variation of peak frequency of dominant wave. X5 (in
mm) is the distance from the leading edge of water
surface
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Fig.6 Time averaged wave amplitude (in mm) and
length (in mm) of gravity waves accompanied
with ripples. X5 (in mm) is the distance from the
leading edge of water surface
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(b) Crest asymmetry of the gravity waves. The ratio of
gravity waves accompanied with ripples is indicated by @
(9%). Xs (in mm) in the distance from the leading edge of
the water surface
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Fig.8 (a) Normalized phase velocity as a function of
steepness (b) Normalized phase velocity as a
function of free stream velocity measured at Xs
=2115mm
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Fig.9 Ripple parameters plotted against the asym-

metry parameter of the gravity waves. Solid
symbols are data for different free stream veloc-
ities measured at Xs=2 115 mm
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Fig. 10 Ripple parameters plotted as a function of the
curvature of the gravity wave

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

BHEAEELED Y v ZLBRICHET 5 ZERKHIR 1847
Ler :U=5.29 - 8.12 [ms] T 4. E* za
/\o 1-4_“ 0:U=3.1 [m/s] ‘ 7]
Sy o 5 s ] SHEE TN & 0B S N2 REESTEOIEEAE
¢ 1op 5 ; HRIE 2T, BHERRE Y v ZATRKS & UES)
0801 02 03 04 05 DOEHE R TH~, UTORREE.
<L/A> (1) FEHEOFERFHME/ T X —2 <SS B &
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¢t tan(8*)+tan(48)
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