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ABSTRACT By using the suspension made of high density polyethylene particles and water as
a model, the possibility of ultrasonic separation of inclusions in flow fluid has been experimently
investigated. The variations of parameters such as ultrasound power input, flow rate, amount of
particle input and particle size, have been found to have significant effects on total removal rate
{TRR), floatation removal rate (FRR) and adhesion removal rate {ARR) of inclusion particles. The
experimental results showed that the inclusions in flow liquid were obviously removed (up to 93%)
under short time (30 s} imposing ultrasound, and that TRR increased with increasing ultrascound
power. It has been shown that the higher TRRS are obtained for more amount of particle input and
larger size inclusion, and the inclusions in flow liquid are removed easier than those in static liquid. The
separation process is through the acoustic cavitation induced bubbles, bubbles traping the inclusions,
and the floatation due to accumulation of inclusions,
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Fig.1 Schematic of experiment setting of ultrasound sopa-
ration inclusion
1-Tank 2-Syringe 3-Flow meter
4-Spillage 5-MNuzzle 6-Filter

V-Vessel 8-Transducer 9-Line
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Table 1 Operating parameters

Power input of ultrasound F. W 125 156 189 224
Flow rate Q, x107% m*s~1 2178 317 5.36 6.94
Amount of inclusions M 0.8 1.6 2.4 3.2
(mass fraction, %}
Diameter of inclusions d, gm 280—180 180—154 154—105% 105—88
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Fig.2 Photos of inclusion separation without ultrasound (a.b.c) and with ultrasound {d, e, f). showing the water

becoming clear after 15 s and clearer after 30 s under ultrasound and the white spotes in Figs (e) and [f]

being inclusions adhering to the wall of the vessel
(b, &) t=15%

{a,d) t=2s

{c, f) t=303
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(a) total removal rate
(b) foatation and adhesion removal rates
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Fig.5 Effects of amount of input inclusion on removal rates
with and without ultrasgund
(a) total removal rate
(b) floatation or adhesion removal rates

BETR, S&kiE BFEYARREMNRRDE

MBI, EEFAET, BFEEREAMANRE  BESERITER. HRAMAKKEERN, EEEx
WHE. RESEEATEAMNHSERBEFEREEL  BAFH FLESRERAT, RaEREREOTLES

Tk, UREBRBEHEHE, KA ERERR

R—E.


http://www.cqvip.com

5 ¥ HHRH % MR ek = SRR mE R 487

3.5 ZAMNRHER

AEERRMEEHEH, RAMNTER AT
d=280--88 um, @=556x10"°% m? 571, P=224 W,
M=16% . [§ 6 R TRBUNHBTREPLER
. EREBREURMHEREL MAXRA

96 [4a)

& \with utrasound
& Withoul ultrasound

1 . 1 . 1
154—180 180—280

4, um

(b
BOF N_A

Bﬂr

1 1 +
B&—10% 105—154

A With ultrasound

£ o Without utivasound
. — Flotation removal

: 40 —— Adhasion removal

L 1 1 L n 1 " 1
B&—105105—154 154—180 180—280
d, pm

B6 ERPaEESERENEE

Fig.8 Relationships between inclusion diameter and re-
moval rates with and without ultrasound
{a) effect on total removal rate

(b} effect on floatation and adhesion removal rates
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Fig.7 Mechanism of cavitations of crevice madell!4
(a) gas in the crevice being at a steady state
(b) gas be corning caviation nuclei and then growing

under nltrasound

RPN ERK. BGRFEEAM-FEPERHRE. 5
FIH iR et ay Ak, SR BERE— M
EELT R, ERH R AR, RN T E—
LHIE.
4.2 SHELSTHLEREHHER

# IR A T Ak (P e B BT AU B2
BRAFEBEERFR B ERERHEEFME
. R A A L PR SR EAR TR
BIERERMEESEIREER 2.

W 2 BAEEETEHEMREET £ SiacRay g
Table 2 Comparison of remaoval rates of inclusions in static

lignid and flow lignid with oltrasound
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x10~ 3. m3s~? w 3 - Ta
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5.94 0.918 0.764 0.153
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