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Abstract

This research proposed three different
methods to estimate the velocity of cohesive
sediment. All of the three methods need filed
data to verification parameters used in the
formula. In addition, behaviors of a 3-D
single spherical particle were presented in
this report. Drag coefficient  spiral-motion
behavior and visualization wake of a freely
falling particle were also included.

Keywords: Freely Falling, Fall Ve ocity,
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y= (water depth)

u = (mean velocity)

t, = (bed shear stress)

C(y,t)= y (suspended sediment concentration)

nr(absoulte viscosity of the suspension)

McLaughlin(1959)
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Adachi&Tanaka(1997)
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W Stokes

w, =4.946D," ,0.015(mm) < D, <0.2(mm)  (6)

w, =
D,= (floo)

v

(projection)

w, =0.768D,* 0.05(mm) < D, <1(mm) (7)

w, = 0.969D .} 0.05(mm) < D, < 1(mm) (8)

D,= Feret

® O © (6)

WuéLee(1998)
(Neili Bread
Plant,Taoyaun, Taiwan)

w, =1.17D°% 9

D(m) =

¢ )
Neale et al. (1973)

150(mm)<D<10000(mm)
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C,= (drag coefficient)

d, = (diameter of floc)

e = (porosity of floc)

g= (gravitatioal accéeleration)

r,= (density of water)

r_ = (density of primary particle)

W=
1+ W,
"TUrwir, o
W, =
_2b*QL- (tanh b)/ b (12)
2b2 +31- (tanh b)/ b}
b= 2%/? k= floc permeability (13)
Model Primary particle [Permeability
shape function
Brinkman Sphere (¢T))
Carman-Kpzeny Sphere (15)
Happel (cell model) |Sphere (16)
Happel Fiberous aan
Davis Fiberous (18)
Iberall Fiberous (19)
k:‘;—”;' [3+%9- 3 /%9- 3] (14)
¢ (15)

d, . ,3-4501- 9+451-9°°-31-9°  (16)

T181-9 3+201- 9°°

S RPN SF- i (17)
T 32(1- © [ In@ e)+(1- e)2+]1]

k= 1 (18)

Tp, 16(1- ©¥2(1+56(1- ©°)
_ 3, ¢e,, 2-In(d,r wle,)
16 1-e 2- In(d,r w!eu,)
w =internal flow velocity
u = kinematic viscoity of water
Cq
Lee( ) et al(1998)

(19)




1.2582

24 0.647

C, =7 (1+0.1952Re*®) + ——=>°2___ (20)

7 Re( ) 4241Re 7%
800<Re<10000

Masliyah & Polikar(1980)
C, = ZI:ZV[M 0.1315Re(*#-00%9uRa | | for 0,1<Re<7,15<b < 33
...... (21)

— 24W (1.093- 0.105l0gy, Re)
C,= E[1+ 0.0853Re' ], for 7<Re<120,15<b <33
...... (22)

35 d( )=3.97mm~15_88mm,
( )=1.009~7.85(g/cm’) Re=10°~10" Cs-Re
Re>2000
Str-Re
Re>2000

(L) 0.015~3.93 ©)

0.039~0.94 L S

11 Str 0.056187
(Dbr) L

Re < 2000
Re > 2000
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