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Comparative Evaluation of Three-dimensional Turbulence

Models in Coastal Region
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Abstract] |In estuarine 3-dimensional numerical modeling, it is very important to calculate vertical eddy
viscosity accurately. Various turbulence models employing eddy viscosity concept were applied to the steady
flow in an open-channel and the tidal flow in long tidal channel and compared. The evaluations include the
verification tests against experimental data sets for steady and tidal flows. The simulation results have shown
that the compared models are in good agreements with experimental data of steady flow while only k-& model,
k-l model, and l-equation model with well-defined mixing length profile give good agreements with
experimental data of tidal flow.
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Table 1. Examples of 0-equation turbulence model

Researcher Ay, f@) Remark
V = Depth- locit
Bowden ef al. (1959) 0.0025 HV 4o(1-0) cpth-averaged velocity
o=1zH
. u,, =Bottom friction velocity
Neza and Rodi
au, H 4o(1-0+p) o = Constant
(1984)
B =f(o)
A C=025
-Boundary layer [ ou v
- - bl v 4
Shenglgeégal. Cq |dA/dz | < 0.65 g=1633A (aZ Y4 ( %
( ) -Internal layer C,=0.1-0.25
AsCH A=Turbulent mactroscale
Jin and Kranenburg lu, | =Max(|u,, ], |u,|)
0.10u, | 40(1-0) . ,
(1993) u, =Surface friction velocity
A=fH,u,
Jung et al. (1994) A (1-oWo )

- Wind-driven flow
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@3] o) Bristol Tel| A whga} Ao 9% e
A 4bslg 00, Smith and Takhar(1981) 3}7Lo)) 4] #)
WHEIEE 48T Mofjeld and Lavelle(1984)=
Ekman 7 A% EA% 2578 siMsta AN A
£ AA51% 29, Nezu and Rodi(1986)y:= /|2 55+
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AASe] BEE ZASISITE Davies(1991)3 %34
AN EEAE Heol wE FERES =AM 39
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1984).
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Table 2. Examples of mixing length in 1-equation turbulence model

Researcher Mixing Iength Remark
e 1078 y oo KNk - Tidal flow
ohns( ) ~d—(\fk_ I - Bottom condition : I =Kz,
dz
Liuv and Leendertse | < KHI1— oo - Combined flow induced by
(1979) =KH[1-0lNa wind and tide
Smith and Takhar - Tidal flow
= 41—
(1981) % = Merfl4(1 -] - 2=0.105
; - y=0.2+0.04
K |7 2,0z, - Tidal flow

Molfjeld and Lavelle 1 1

(1984)

I= L L=y
1+K,,/1, ! szqa'zl

- z, = Distance from water surface

- z, = Roughness length

Nezu and Rodi{1986) 1=KH[1-cNo

- Open-channel flow
- Hydraulic experiment

Jung et al. (1994) {=CH({1-0)o

Wind-driven flow
-C= A%
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A7M, Cp=192, 6,=13, Cy, = 1.60(A, 1996), 7k

WA REYS 20 9o dF40) U Ao % mygmur F= O (Fr 98y, 0 Ar 08y
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ke 204 g ATE 4 (D3 O ATER
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_%;11 +F, (12)
714, A, =7 |42 F4bAS, B =166, E, = 1.8,
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Tsuruya(1985)7} <~2]4 &g Zo] 2850 cm, £ 150
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Fig. 1. Velocity profiles.
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Fig. 2. Profiles of mixing length.
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B 28 3789 0-MA4] X & (Sheng et al., 1989;
Jin and Kranenburg, 1993; A4 5, 1994)0]t}.
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@  Tsuruya(1985)
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——  Modified k4 modet
0.2 —3—  1-equation modet |
————  1.equation model i}
——  Jin & Kranenbug (1993)
—>¢— Jungetal (1994)
0.4 —%r—  Sheng & Chol (1989)

z/H

0.6

o8

1.0 . unl
0.00 0.05 0.10 0.15 0.20

A V/ H Usp
Fig. 3. Profiles of vertical eddy viscosity.
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X

L
-
o
At
g

offh 2 X orlr o

=

b

BN

B R

0.0
—A— C=0020
. |-G~ c=00e3
0.2 —H— c=0200
04 -
I
N
06 |
08 |-
1.0 1 I i 1 I
0 2 4 6 8 10 12

Ay (cm?/sec)

Fig. 4. Effect of bottom roughness coefficient on vertical
eddy viscosity.
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Fig. 5. Profiles of shear stress.
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Fig. 6. Effect of bottom roughness coefficient on shear
stress profile.
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Fig. 7. Effect of bottom roughness coefficient on mixing
length profile.
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