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In this paper three turbulence models including two-equation model by Blumberg and Mellor
(1987), one-equation model with mixing length formula of Blackadar’s (1962), and zero-equation model
of Prandtl's (1925) were compared in homogeneous, unstratified channel flows. Steady flows which
a steep-sided trapezoidal trench with uniform discharge, tidal flow and steady wind-driven flow in
finite channels are considered in detail.

Steady flows in a trench and tidal flows in a finite channel were reproduced fairly accurately
and there was virtually no difference among results of three turbulence models. However. In case
of steady wind-driven flow only two-equation model reproduced the important features of experimental
data. The other two models underestimated the surface velocity. In tidal and wind-driven flows with
negligibly small advective and diffusive effects, the two-equation model gives rise to parabolic profile
of eddy viscosity with maximum at the mid-depth, and the one and zero equation model based
on Blackadar formula linear profile with maximum at the surface.
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Fig 1. Flow domain configuration and measuring stations.
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Fig.2. Summary of two-equation turbulence model along channel depicted in figure 1.

£AP7A |49 WE 2 (internal mode, z9]
49 452 e 2HAY. JgRe=g Y
RoE Auni@ggoz AAHY, gREse i
BAg #9133 Blumberg®t Mellor(1987)2] &
&3 7). Blumbergst Mellor(1987)8] 28 & 9
Rreo FAHHA AN BE YYSE leap-frog
g ALl oy, BT AEE FAR
o oy v g Wyl ADI(Alternating Di-
rection Implicityd o2 AAstH el 41(1992)).
2 dydMe ydske] WslE FAISA7] dWEd
Agsjge] At

AA e} AL o=(z—&/(h+&9] T 3=
BE ]88 odAHAEA o] WHAE AR
st AHEE S AAzDS 4%
NerA Ao Q=008 m¥/s2HE 1,=Q/(h+{), L&
2 ARAANE 0, =&/g/he] HAZRAE AHE38

ARG ¥, AFFEY AFFERE RS uw.=0,
—g+u2 FAsY AgEHT 47N ue A
AA % we AATH dEEY folnt
g2d AAREL A9 0of 77ty ¥ Aol
e ,@s 3A 8d(;=10) noslip =33 &
AHg AFRE A2 slgon, ulEgHe FAE
At RE ko] 091 2 VFE 2 RE AHA E-8
AAREN(B0x ¥ Aol =BT #E deH,
AzbolRgte] FNEFE Hske Al FEE
FAAFTE A,=0010 m¥/sE AME3tdTh HA e
2ol 65moly, FUH o2 YT HHA=
0.1m, Ac=005), AlXA IR & At=01secE
Agete] o REol YR Reg 118 AR
th Z wjAzk ZHEwin) R u oM e Fg 5
AGid 52 Adsigon YRRsoME F
2o AXNRTE AT



18

T T TrTTTTT

T T T

20 40

20 40

Ulecm/s)
83
ERRYE
p lem 57)
@ ol 65} (03}
i - C i -
L Fn [T S St ’;: [T ol TR WS O S | —:n Lol A4 N :/’l".l e a9t
5 10 S 10 5 10 S 10 Ky lcm¥s)
30 60 30 60 30 60 30 60 +++ g¥ 2 (cm/s)?
y 8 y 8 4y 8 4y 8 --- (/W =100
Fig. 3. Same as figure 2. but with one-equation turbulence model.
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Fig. 4. Same as figure 2, but with zero-equation turbulence model.
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Fig. 6. Sequetial profiles of eddy viscosity, turbulence kinetic energy and normalized length scale over a half of M;
tidal cycle with two-equation turbulence model dashed lines are averaged quantities over an M, tidal cycle.
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Fig. 7. Same as figure 6, but with one-equation turbulence model.
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Fig 8. Same as figure 6, but with zero-equation turbulence model.
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Fig 9. Profiles of wind-driven current, viscosity, turbulence energy and normalized length scale with two-equation turbule-

nce model.
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Fig. 10 Same as figure 9, but with one-equation turbulence model.
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Fig 11. Same as figure 9, but with zero-equation turbulence model
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