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Abstract

This study aims to investigating the effect of Schmidt number (¢,) on sediment suspension and hydrodynamics
calculation. The range of o, is also studied based on the flux Richardson number (Riy) and gradient Richardson
number (Rig). Numerical experiments are carried out by 1 dimensional vertical model. Both cohesive and
non-cohesive sediments are tested under the conditions of pure current and oscillatory flow. The turbulence
damping effect due to sediment suspension is examined considering o, as a constant for the damping effect.
The results of this study show the consistent effect of o, on sediment suspension regardless of hydrodynamic
condition. It is also found that the model overestimates the flow velocity and turbulent kinetic energy when
the damping effect is not considered. Under the conditions of Ris and Rig causing density stratification, it
is known that the vertical mixing of sediment is reasonably calculated in the range of o, from 0.3 to 0.5.
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Table 1. Numerical Coefficients Adopted for k& Equations (Son and Hsu, 2011a)

Coefficient C, C., C, o o,
Value 1.44 1.92 0.00 1.00 1.30
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Table 2. Empirical Parameters of Flocculation Models

Parameter k, kg D q B

Value 64.4770 482 %101 1.0 05 263 %101

Table 3. Conditions of Numerical Experiments

Flow Condition Cohesiveness Flow(n\]f/esl)oaty 7. (kPa) C?negetillt; i;fg;a(gge/(li)
Cohesive Sediment Umin=0.15 0.020
Current 0.0496
Noncohesive Sediment Umir=0.45 0.164
) Cohesive Sediment Uma=0.15 0.140
Oscillatory Flow - - 0.0142
Noncohesive Sediment U045 0.390
05 — A B 5 ek el S B fAke) B
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PR E3so] A AR Flel FIQlehs Aoz B
s S weEn
a4} S Fig. 3& o,7b 030130 H3 frafsh vla fitel
05 N — 5 """ L R g A R B9 Aol viel A% s
Time (s) L 94 FXxE 55 27 d=E vehd Zlolth Fig. 3(a)
Fig. 1. Velocity of Oscillatory Flow Condition = ZExAd W& Ao Fig. 3b)= AF 38%4
o olgt Axjelrt. ol 54 HWitw Ak HE: 747}
< 7o R ALY 2mol digte] #ols=2TE At 496 mg/17} 142 mg/lelth. Fig. 3& &3l AR A2
s oF 30x10°9] gk Zhalek Wb WRs SR8 fRE Q8 R4 A% Aols ARy 4 vk A2
weE 550 BRS AR fAke) A9l ke A falel S B O ol i e
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58 270004 B A2 A Sk AYEE gee) 299 0% 589 @ B4 el Aol
A4 BEZ eI Figs. 20) and A= A% 582 ZAvjoly] wjiolel skt sl male] daEs)e
AN A2 AL D WAEY AR ARSE AE 100um QAR i AR fAke) A9 27]eh W)
222 et Figs. 2(a) and 2(c)& S8l A2 G4} A &Aoo 2 Walsit) ¢, 71 03 u Ze] Fity A7)
o] B 0 7t FAFFE AR Bfrh SlshA Ak o} M= 747} 31.36 ime} 2038 ke/m’ o2 A
AL BT 4 ok EH BF 279 A9, 0,710 ALY A9 e BE A4S g S & 5 ek o)
oA 047 #4 off ¥ o7t oF 23em B= F71et 2hA Fig. 3(@)olA A2 A Rl 2 frAkel vls)
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