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The effect of an acoustic source on performance of the cyclone separator system
for water purification

Javad Vaziri Naeen Nejad, Fathollah Ommi’, Seyed Hossein Moosavy

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran
*P.0.B. 14115-111, Tehran, Iran, fommi@modares.ac.ir

ABSTRACT

In water treatment plants, after collecting millimeter-sized particles by filters, cyclone separator are being used to deposit and remove micron-sized
particles. In this study, a numerical simulation is carried out by applying two-phase Eulerian-Lagrangian and RSM turbulence model and grid
independency test is performed. Then results are validated by comparison with experimental data. Continuously, by embedding an acoustic stimulator
with specific frequency and amplitude, the collection efficiency of fine particles is investigated. Results show an increase in particles’ separation
efficiency as the injection diameter and velocity increase. It has been shown that by applying an acoustic excitation, the separation of fine particles
noticeably increased but this increase has no tangible effect on separation of large particles. Wake formation in a conventional and an acoustic
cyclone is also compared. An optimized frequency and pressure level are introduced for better separation efficiency of sand particles. Finally, the
effect of an acoustic excitation in different injection velocities has been studied and compared with a conventional cyclone.

Keywords: Cyclone, Separation, Acoustic excitation, Frequency
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Fig. 1 Grid and geometry of cyclone separator
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Table 1 Size of cyclone parts
Zc Lc Hc D. De Jc Bc
125 85 25 101 70 10 125

(mm) ola!

4l il cow g w8l e pls 4 oS Gy bl K0 oles
Gl e S DL gl gals )8 sl o plo 4 el A o
Srmn b 5 SsS wlyiad iny 2V slme Gl Iye ol yee
L8] v bn s 2 sl

o) 3 Sledbl gl was o LS olSem ik Al (omn
Jlo ol 3o g9 sl el 101885 JL o gid 4 bgyye (5lSems ¢l 25
e 2l Ll [A] sges e 1) GolSem 4 bgja gl 25l b )b ooyl
aS cudle BY roemmiils g syl 4 by e le 039> cpl jo 1y
3 09l e Sk 4 WS Wl ALk w305 aladse
ol Gl S e sslinul Jow ol 5l o sl mlb 5l 6 ks
1) 5 S (glag,slSns > 4y e 1950-1990 sla Lo o 5o
plo b aslie o ST ool sls o lis a5 il i,
L3161 1y (233 (i cglicie (5995 S o 9 0,3 5B o a5l
alin 5 ol (s des (glatert b Sl 5 lgannd 6 2005 JLo
03,5 gyt y 9l piep 3 G skE (e« aRlesT slaosls L
I5] sl o 2ol yhad ol e il Cae ps iul38I L &S

b 50 el o @l)d gilulaz ool (il sl Ko siagh o
Ol 0ol & e Gl slsr 9955 5 B () Sen 5 255 2012
YL, 55, 0ld gsluloz j0 HelSw oblg a5 oS Jlael o & Sigo
6] 55

S5 (4 Sy 0g02) (Sae ploy (neS e StesST Gl
g ohd ple GlPl coge g aS oo Jlesl 0,3 4 |, 095> SawgST
[7] 5850 e sl

d9ueS a1 lg oo SiwsST ol 5 ool yais LS1,8 Yo ales

%:FD(U_UP*—gx) (pp-£> +F, ®) 4 e S gslulaz (il B aiile (Digo 4 dily Glo il oam
Pp 5 Dy dde slymme sloasly 5l 5 i [O] col sais Sl msly ek
ddo a4 agincs cpl Lol ol oy oolaiwl gl jo Do 358le L >

! Conti h . <. el .
2 D?sncrlgt:o:sazease L8] a5 jls (5,104%5 5 409y pirm OIS LS| Sl Sl
167 390 5 G Sl 5 ¢ ooty s Slalliyn (uil x2S yre9s wVlie ac soze 13 o jlaid (16 095 1395 e (e Spilso w e


https://dorl.net/dor/20.1001.1.10275940.1395.16.13.21.8
https://mme.modares.ac.ir/article-15-3410-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-26 |

[ DOR: 20.1001.1.10275940.1395.16.13.21.8 ]

Ve 9 3135 (b s 229 Slg>

DT agnns ighfam 0TI i 3yShoac 3 SuinogS T dosdiy 8L )2

Slie s gy @l 2 Jpiz 33,5 oo ploil b 55, p a5
olas 1y 4l 5 20 10.70 (559)9 co oo 5 )3 cilidie (sloylad )0 aSs
Glp g o)l oy s aSlil ol 5, b ald gilulas ool Lams e
§) At Ay slaws Gl jslateds 1 e U5 oo ol Jo) Lie
g sn oaplie "l S o (guuaSiil aS 04 o oolatl e 1243852

s Hloel -4-3
[5] (i, e 5 Lol b Biole;] slaools lawss (go0e Jo ol gl
PEaobesT el 5l Glyml g Uas e ol oo amolie "3 JS" o
e opdyee ©jge e liel (nlply col woyo 9 Gl oy o
5 e Cail Gl o ls @l b jalyn, iics] dloles s iV o3
&l el aeS jlade 4] w8 o i 1) bt Wl e o lailiwl Joe

a5l o0 4.99
Jo = -4

SeimosST g Jyane (5lSems 5 alaio Sy 50 baalo S ojlail "4 JS5" 5
o5 el Jgamo yolSims & bgsyo oz eams S il o0 o0ls L
s 4 &S gyek 4 o)l elSn 3 Shae s S S g5 slaals 5
iz 5518 G, DS dedee Sel g wiS 0 )l Vb 4 g, (29
OS2l ol cge (s Wgd ) Y ghae 5l Wl (g teS
Skl talar ) ilie Lelse ) 56 boyslaw o Lis il 55,5
wblge o 5 olyz L2 5| 5L Sl dao 0 L 3 o 95 5l b

e ol (gly g alizes sloyhad jo il gilulaz ool polie 2 Jgu
a5l 20 10.70 (559,9 Cae ps g alisie

Table 2 Separation efficiency study in different number of meshes and
particles diameter for 10.70[m/s] velocity inlet
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Fig. 3 Separation efficiency of some different particles diameter
for 5.91[m/s] injection velocity
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Fig.8 Separation efficiency for conventional and acoustic cyclone in
5.91[m/s] injection velocity
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