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FUNDAMENTAL STUDY ON THE TIDAL RESIDUAL
CIRCULATION (III)

By Tetsuo Yanact and Haruo HicucHr

Synopsis

The tidal residual circulation in a bay was experimentally investigated with use of a sim-
plified hydraulic model. The change of strength and pattern of the tidal residual circulation
was investigated with respect to some variable parameters, the period and amplitude of the tide,
the width and shape of the mouth and the depth of the bay.

As a result, the following were revealed. The strength of the tidal residual circulation
depends upon the vertical Reynolds number. Owing to the construction of the training wall
at the mouth, the strong tidal residnal circulation does not occur in the bay.
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Table 1. List of experiments.

Run No. | Tl Period | Tidl Range | Deprh | N0
cm
1 360 0.99 10.0 100
2 180 0.72 10.0 100
3 540 0.79 10.0 100
4 360 0.90 10.0 50
5 360 0.86 10.0 200
6 360 0.84 5.0 100
7 360 0.49 10.0 100
8 360 0.90 10.0 100 with a training wall
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Fig. 1. Residual flow of Run 2. Fig. 2. Residual flow of Run 3.
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Fig. 3. Residual flow of Run 4.
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Fig. 5. Residual flow of Run 6. Fig. 6. Residual flow of Run 7.
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Fig. 9. Tidal loci of Run 8. Fig. 10. Residual flow of Run 8.
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Table 2. Nondimensional numbers.
Mean Horizontall Vertial | Energy of | Energy
Velocity at| it:rcg;aharl Frgﬁ;i € | Reynolds | Reynolds | tidal resi- | of tidal
Run |the Mouth © NUMBEr | humber | number | dual flow | current
_ 2 _ = _ Er./Et. | Mark
No. | U=2AL St.—UT/L Fr.= Reh.= Rev.= Er.=S% | Et.=SW}
JHTIP™ U%/gA UL/v U/RL| ™ 4 it
cm/sec. x 1079 x 109 x 1073 cm?[sec®.| cm?[sec?.
1 1.38 0.99 2.0 14 5.5 14.82 13.44 1.10 O
2 2.00 0.72 5.7 2.0 8.0 99.26 55.15 1.80 ©
3 0.73 0.79 0.69 0.73 2.9 8.43 5.79 1.46 R
4 2.50 1.8 7.1 2.5 10 56.48 15.10 3.74 O
5 0.60 0.43 0.43 0.60 2.4 16.01 7.65 2.09 (s}
6 2.33 1.7 6.6 2.3 4.7 49.12 37.95 1.29 AN
7 0.68 0.49 0.96 0.68 2.7 3.59 2.07 1.74 A
8 1.25 0.90 1.8 1.3 5.0 2.13 7.43 0.29 $
L=500cm g=980 cm?sec. »=0.5cm?sec. R=0.05/sec. (0.1/sec.: Run 6)
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Fig. 11. Er./Et. versus St., Fr., Reh. and Rev. numbers.
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