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Structure of the water waves around a body

Sadatoshi TANEDA

Synopsis
The structure of the water waves around a circular cylinder is determined using flow visualization tech-
niques at 10°<R<10°, 0.7<F <6 and 1< W <10°, where R is the Reynolds number, F the Froude number and
W the Weber number. The wavelength A of capillary waves before the cylinder increases as the cylinder
diameter & is increased. The value of A/d is the function of W. The distance & between the line of hydraulic
jump and the cylinder surface increases as d is increased. There are functional relations &/d=5.0 W~ Tatl<

W <20 and £/d=1 at 20< W <10,
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Fig. 2 Gravity waves behind a very small body.

(a) d=1lcm, U=50cm/s (R=3.9%10°, F=1.60,
W=234)

(b) d=>5cm, U=86cm/s (R=33x10*, F=123,
W=507)

Fig. 3 Water waves around a circular cylinder.
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Fig. 4 Sketch of necklace vortex.
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(@) d=0.06cm, U=29cm/s (R=145, F=4.14, (@ d=0.60cm, U=28cm/s (R=1.3x10° F=1.14,
W=1.05) W=114)

(b) d=0.18cm, U=28cm/s (R=430, F=2.08, () d=1.1cm, U=28cm/s (R=2.3%x10°, F=0.84,
W=343) W=21.0)

(¢) d=0.29cm, U=28cm/s (R=696, F=1.64, (f) d=1.5cm, U=28cm/s (R=3.6x10°, F=0.72,
W=5.52) W=28.6)

Fig. 5 Variation of water waves with cylinder diameter.
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d=0.29cm, U=28cm/s (R=6.2x10°, F=1.64, (b) d=1.5cm, U=28cm/s (R=32x10°, F=0.72,

W=28.6)
Fig. 6 Vaviation of & with cylinder diameter.

(a) d=1.1cm, U=40cm/s (R=34x10% F=123, W=445)
= e o

M d=11cm, U=50cm/s (R=4.3x10°, F=1.53, W=69.3)

Fig. 7 Multiple hydraulic jumps before a circular cylinder.
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Fig. 8 Silhouettes of water waves before a circular cylinder at =1.5c¢cm and U=>50cm/s.

() d=5.0cm, U=T75cm/s (R=4.2%10%, F=1.07, W=385)
Fig. 9 Turbulent water waves before a circular cylinder.
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(1) d=1.0cm, U=86cm/s (R=6.6X10°, F=2.75,
W=101)

() d=2.0cm, U=86cm/s (R=1.3x10", F=1.94,
W=203)

Fig. 10 Water film type waves.

(a) Bird's-eye view
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(b) Side view

Fig. 11 Sketches of water waves around a circular
cylinder.
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Fig. 12 Variation of A with 4.
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Fig. 13 Variation of A/d with W.
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Fig. 14 Variation of & with d.
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Fig. 15 Variation of £/d with F.
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Fig. 17 Variation of &/d with W.
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