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INFLUENCE OF VERTICAL EDDY VISCOSITY AND LAKE SCALE ON WIND CURRENT

HEE®-Ea B

By Masanori MICHIUE and Osamu HINOKIDANI

This paper presents a numerical method for the analysis of unsteady three-

dimensional wind current. In order to analyze the wind current under the unsteady con-
dition, we should be estimate the unsteady values of vertical eddy viscosity, In this

paper, the numerical simulation results of three dimensional current with an assumption

that the vertical eddy viscosity is proportional to the typical velocity, for instance sur-

face velocity, are compared with the data on the wind current carried out in the ex-

perimental flume. Moreover, the wind current in several scale models is analyzed by

means of this numerical method and the influence of lake scale on wind current is inves-

tigated,
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Fig.6 Time variation of ¢ and /4% under rising and
decreasing conditions (Muraoka et al., 1981).

Table1 7, (rising) and T, (decreasing) of observed data
(Muraoka et al., 1981).
T (rising) (sec)
z(cm)
-1.0 -10.0 -17.0
u 18.7 42.4 35.5
u' 17.5 3.7 2.6
To(decreasing) (sec)
z(ecm)
-1.0 -10.0 -17.0
u 4.2 32.1 32.2
u’ 9.5 27.9 28.0
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Fig.7 Comparison of numerical results which are computed
on the basis of several types of vertical eddy visco-

sity.

Table2 T, (rising) and T, (decreasing) obtained by

numerical simulation.

Ty(rising) (sec)

z(cm)
Run No -1.0 -10.0 -17.0
Run 1 16.0 26.0 19.0
Run 2 21.0 24.0 31.0
Run 3 21.0 24.0 31.0
Run 4 16.0 26.0 21.0
Observed| 18.7 42,5 35.5
Ty(decreasing) (sec)

z{cm)
Run No. -1.0 -10.0 -17.0
Run 1 34.0 38.0 14.0
Run 2 29.0 17.0 36.0
Rua 3 59.0 52.0 18.0
Run 4 36.0 33.0 15.0
Observed 4.2 32.1 32.2
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Table 3 Analytical conditions on sevaral scale models.
L(m) |D(m) | A (m2/s)| Ap(m2/s)| R, | E, Ey, Ry/E,
Model 1 2.8 0,05 /0.0)(10_6 ]..2}(10-4 4231 18.9 0.18 22.4
Model 2 28.0 5.00 4.0x10-l‘ 2.6x10_3 42.3] 0.19 3.8x10_2 223.8
Model 3| 2.8x102{5.00 | 4.0x107%| 5.5x1072| 4.23| 0.19] 8.3x1073] 22.4
Model 4 2.8x103 5.00 4.0x10_[’ 1. 0.42}) 0.19 1.8x10_3 2.2
Model 5| 2.8x10% 5.00 | 4.0x107%| 25.6 0.04] 0.19] 3.8x1074 0.2
v (cm/s) u (em/s) v (cm/s)
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Fig. 11 Influence of inertia term and horizontal eddy viscosity term on wind current,
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Table 4 Computed average velocity under sevaral
scale models,
Average Velocity

Point F | Point G| Point H
Ucenter | Ustde-1 | Uside-2

(em/s) | (cm/s) (cm/s)

1-1 -0.93 -0.51 1.99

Model 1-2 -2,22 ~1.42 4.94
1-3 -0.94 =0.54 2.06

1-4 -1.81 -1.84 5.40

2-1 -0.16 -0.14 0.34

Model 2-2 -0.74 -0.22 1.19
2-3 -0.03 ~0.14 0.06

2-4 =0.77 -0.79 2.35

3-1 -0.27 0,03 2,08

Hodel 3-2 -1.74 -0.71 3.19
3-3 -0.51 -0.01 2.48

3-4 -1.39 -1.43 4,26

4-1 -2.39 -1.37 4.79

Model 4-2 ~3.64 -1.,49 6.62
4-3 ~1.23 -2.36 ‘4,99

4-4 ~2.47 -2,52 7.52

5-1 -3.,05 -2.38 7.08

Model 5-2 -3.14 -2.,09 7.32
5-3 -2,37 -2,.83 7.28

5-4 -2.48 ~2.53 7.53
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