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Sedimentation Velocities of Single Particle in the Vertical

and the Horizontal Oscillating Fields
Eiji OBATA, Haruo WATANABE and Koji ANDO

Abstract

The effect of oscillation on the average terminal sedimentation velocities of a particle was measured by
means of video recorging device. Seven sizes of Nylon spheres were used and oscillation frequencies were from
0.33 to 1.5 Hz with three amplitudes; 5.5, 8.0, and 10.5 cm. Ion exchanged water, ethylene glycol solution of
45 wt%, and glycerol were used as fluids.

Results obtained were as follow:

An increase in either frequency or'amplitude leads to decrease the terminal sedimentation velocities of parti-
cles.

Frequency affected the retardation in terminal velocities more than amplitude in both the vertical and hori-
zontal oscillating fields. '

The dimentionless equation derivated for a horizontal oscillation was related to Reynolds number, Frods
number, the ratio of particle-size to amplitude, and the ratio of densities. The correlation based on the ex-

perimental values was given by
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where 3 =—1, y =2, § =1 in Stokes range,
—2<p<~1, 05<y<2, 05<¢<1 in Allen range, and
B=—2,y=05,8=0.5 in Newton range.

1. #

[l

TARDIREY 2 ICH L7 KRB T8, SRR ORE Y 5 4, B X0 ARIUEHS
1Y RIS O £ 9 IS5 (K8, &2 VIZET) ORI, SO
B OBMATR VAR S 67257 b ORBHETH ), KHSHEED L5 IREIIC L - T
BML SO0, AORBINEE VD, NS DRBOBEIL D &0 RWEBRECRBEE DM
ETHY, b)) OEDRGEAITMD A HHMIBIMOMBETH B, T THBEELD .

TR & 15 2 72 RFFE120%, SR (FfR) ohC oMo O 768 % B 312242 L7 Houghton®),

349



AW K W m kew R &

Molerus®’, Herringe’’, Schoneborn® %2, FZE&HYMEHT % 2 A 7= Baird”), Jameson®, Foster” %o
Wi, BLUOHBIZL 288" 5 5. FRLORBAEIACTRERSTLEL LN, ATE
BCIRERHOAZIRE) S5 (RERECTIIRBIAR > 7128 5 THREDAZEIDT) 2 L1k T
¥, COHHOMREBETSH S,

REUIH—F 0 FROILEHE 4 EEIRENS, 3L OKTFIESS CEN L, #ikfkAkrot
P e & BT L2 D CTh Do 72, KRB IZ BT B H—R T UL B EE ORI &
FE &Rk 72,

2. REBRAPOLERERERHIER

PEREY R AR EY 2 BT Dk LR T OMEER R EERICB OV TY, KHRBICBWTY
fl—&FEZONL, LHL, FTRBEEICE L T3R5 TL 5, EEIES CELRRIERE & &
T LR R R T 10 < DI L, KRB CIIBE AL IICE <, Tabb, [F—iFE, |6
—IREPE T O ME DLREARE TR > TL B,

2—1 FEEIRENOEB) S
Ik & N7z O B KL 12205 5 B E F O OIS IE IR Langevin O TE SRS

3.4,5.6)

wd? av, wd? . xd? au,
5 pfmp)dt+q;§—p|n—UJsgww—Ug——;41+X)pdt+mw=o
. +1, V,=U>0
72720 sgn(V,—U, )= (1)
-1, v,—U,<0

ST, dKIE, pp, p KB L OWMAREE, V., U 3RTB X OVAEE, ¥ diik
DT E R, C) T ARIEYIURE, B X O B(t)Id Basset term L IEIEN, EHIKEIZ BT
LR L DT NOHE KT, VROE 2 HOH n (3@ (Stokes range) Tldn=1,
FIBEBLE &1 ALifLIS (Newton range) Tldn=2 Th b, RMTH /- EERKLT O 2k i
Reynolds 8 (Re=pdV, /p, p \FWAKEE) QELKIKTH Y, n=2TH 5, %7, Houghton
W EAUSELIR T, Basset term (BT X 5, MAHEEICEZES % 2 2,

U=Awcos wt=Aw cos2 r ft . (2)

TIT, AR, o BARBE SIRBRTH L, BERBIEASOHTIZOWNT,
Rschevkin OBGMLIEHT 50 $2bb, WEKFLMEEE v, & PR TLRERE V, % i
VTR TES,

- 3
V=Vt Ui

350



B & OKTHRBY 1 B 2 M — Bk s

~BENE D, PR IR V, & SRR v, OBREAATE 2N,
S

s pplp)+ 1TV
2—2  KPHRENS ORI (C B A R ITIEMT

YT, KM DD > T ESHO N OPELRIEEH - FHEDD b D& [f—Th 2,
L2 L, KPRENS O FEER T bR TIR SRS OB NS GEIEAE LITR) b5 N5,

VR OFAAS IR R 2 572D TH B,
S TIRPIR LR R vV, L L, REEICET AT R AR DL D I2E 2 B,

szkAawb(p P L )"d"/l"gfp" (5)
(SR AMITALL, LM & > TS &
17[, {;dA(U ctyg sz =f{ d \d—c—g ‘{[[,_[(1 c
= — — 6
Aw k( Y ) ( g ) (A) ( 0 ) (6)
$4bb, (V,/Aw) & Reynolds £, Froude ¥, (Kiff  45IE), B L OBEHL O L b,
OO E LY, 1 ODHIEFHL, ZOMOEEEHE LD L) ICEBRELRAL TN L,
KHDIPAHETE B,

3. ERREBSUERAE

TEAREY, AR & b Fl—OEBREEE H V722, K—1 RERERBOBETH D, HBH) T —

9D#bMﬂf£%(mmoAMXEs)F&LLrﬁhﬁ%E%GLmbé EEOZLIE
EREhdh H & BRBhdm OB Y T

BWMZHZEIZE DT, REED
ZALIGMEASHRE I Z X VAT 5 720 K
FIRE OB G20, W — D2 %
BIEE L, HhH 11 % K0S LT,

A 7 Sphere inlet
B,B’ Vessel

c: Base line

TRRTD & RO % 7 > 720 - , D+ Motor drive
P, RMARB R EERS, A T T £ - Osillating equipment
SEREYC, B~ 5 — DR L Lo N zzgzzziz::m“““
ATl b, TERENC A / |
B (50X50X570 mm'), AT4EHT OB
137525 B” (100X 100X 800 mm®) @ éi !
BT ) ARECH B TR T

EH—2 1R F & H 123 Kot
351



AW KD W kR B & O

Cl, C2, C3%2RITTHA, EBEOAS S1X

TRARE) OB 479450 mm, K FHEE) O B & 47700 Al all,,

mm T Ao WHRE)E b, KEEORLE &I D bz

foib, RHOAFTMA (0 FH) THoTHE, | T s
B AU BT ERTRADA (5mmg) & | 7L B | | -

0 ESHEE S, SRR AT AN R Y | o 3

FAREHEDO AT —F— g VALV HEL  ® o L o

P SBBH DL A S 0, dog | T ¢ o

BARE), K FHRB) L b HRIE A %55 mm, 80 mm, B ~

105 mm O 3 A, KBS %0.33 Ho 2> 5 1.5 He = G _§+

DRPITIF 720 785, IR, ATIREE b IF "

Wl FALEB T B = kAT L1, seciliation Seciitation

FERFHIEE3.17~12.76 mm O F 1 10 » BLEK
R EHVZz, RTFHEEREL ISR D720, $
CTEB U7z WARIEA A 3K, 7)) %) LKER (5wt%), TFLrr)a—LixERL,
WiRI320C & L7zo SPEAIE A 4 2 55K AT p =9.982X10° kg.m °, ;2 =1.005X10*Pa.s,
7)Y vKEEA p=1.116X10’kg.m

B2 ke

. =4.563X10 Pa.s, TFL YT YT p
=1.116X10°kg.m °, ;. =20.92X10 *Pa-s, Th %,

4. EEREEICH T DR FILERE

i A =55 mm, 80 mm, #EHEL/=1.0Hz, 1.5 Hz THIRB L T2 4 A > 55k iz + 4
B EREBRAL, LRI 2 fE Lo WEHAEL50 mm (B C1—C2, 52 C2—C3)
TRO 7P RERE & WEFAES00 mm (JEHERL C 1 —C 3 ) TROZEMILEHE DT+ 3 %
PIRIZSH - 72, SHSMERAENICH B EEZ, DUEOMERMEE300mm & L, &B, f=
0.5 Hz (2B LRI H kD L IZIZFEARETH Y, AW L7z, FK— 112K d, Reynolds
B (Re= d Vg /), BRBORKLBELRE V;, RECOFHLBEEE V,, BLOV,/V (3
&) 2R,

REIREIY COREN R WD 720, R EDED L ICEHT 2,

(&)z: g Wen/o— 102
Vs (2(pp/p)+ 11V

2. 1HEICl 7S BIRENS COMRERHR (V, /V) BAR, H20MREY, VDl
VNKETR ENE R B I EHDh Do WRD o, (PR TEE p, 2 HVER L0 X—
SOMBMTH A, LA5d=12.70mm, 6.38mm, 3.18mm OEETH L, F—1 L VEMIN

(A f)* (7)

352



WIB L URTAREY 12 3515 5 M —IRO I ks

R®— 1 WEIRENH O EEE
dx 108 Re ‘ PpX10-3 vs X102 VpX 107 vpX10? VpX10? VpX10? (m.s7")
(pdvs/ 1) A=0.05  A=0.055 A=0.080 A=0.080 (m)
(m) =] (kg .m—3) (m.s—1) £=1.0 f=1.5 f=1.0 f=1.5 (Hz)
3.18 281 1.098 8.89 8.33 7.89 8.33 7.50
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