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OPOKYCHPOBKA MUKPOHHBIX YACTHUIL
B IPAIMOYTI'OJIbHOM KAHAJIE B ITOJIE CTOSSYEA BOJIHBI

© 2026 r. JI.A. Tkauenko', A.A. Huxugopos'

AnHOTanmsi. YnciIeHHO ncciieJoBaHa BO3MOKHOCTh (POKYCHPOBKI MUKPOHHBIX M CyOMHKPOHHBIX YaCTHI]
MOJIUCTUPOJIA, B3BEIIEHHBIX B BOAE, B 3aKPBITOM NPSIMOYTOIbHOM MUKPOKaHAJIE MOJ] BO3EHCTBUEM aKyCTHYE-
CKOTO TEYEHHUS U aKyCTUYECKOTO PAJUALlMOHHOIO AaBieHus. [lepexoq oT 0qHOro rOPpH30HTAIBHOIO MOIYBOI-
HOBOTO PE30HAHCA K JIBYyM OPTOTOHAJIBHBIM (DyHIAMEHTAIBHBIM PE30HAHCAM C (Pa30BBIM CIBHUTOM BBI3BIBAET
CYIIECTBEHHOE pa3HOOOpa3ye B KapTHHE aKyCTHUECKOTO TEUEHHS U BIMSIET HAa ANHAMUKY CyOMHKpPOHHBIX Ya-
cTHll. B oTnnume OT cilydas KJIacCHYECKOTO MOIYBOJIHOBOTO MPSIMOYTOJBHOIO PE30HATOpPA OJXHOBPEMEHHOE
BO30YXJIEHHE JIBYX OPTOTOHAJIBHBIX PE30HAHCOB CO3/ACT I10JI€ CKOPOCTH aKyCTHYECKOI'O TEUCHHs, KOTOPOe
HE [IPOTUBOJICHCTBYET NIEPBUYHOM CUJIE aKyCTHUYECKOro u3inydeHus. HecMoTps Ha To, 4TO Cuiia CONPOTUBIIE-
Hust CTokca, 00yCIIOBICHHAsI aKyCTHUECKUM TEUSHUEM, SIBIISICTCS IOMHUHUPYIOIIEH, OKYCHPOBKa JOCTUTACTCS
3a CYET TOro, YTO CHJIAa aKYCTHYECKOIO M3JIyUeHHUs BbI3bIBAET HEOOJIBIINE CMEIICHHUS YaCTHIl OT JIMHUH TOKa
AKyCTHUYECKOI'0 TEUCHMS, YTO 3aCTaBJIAICT YACTHULIbl 3aKPYUHUBATLCS 10 CIIMPAIU B LEHTP CCUCHUSI MUKPOKaHa-
Ja. YCTQHOBJIEHO CYILECTBEHHOE MOHIKEHNE KPUTUYECKOTO AUAMETpa YaCTHUIbl, IPU KOTOPOM MPOUCXOAUT
nepexo]] OT ABMKEHUS YaCTHUIIBI IO JEHCTBUEM CHUJIbI aKyCTUYECKOrO U3IYUEeHUS K JBUXKEHUIO YAaCTHULII I10]
JICWCTBHEM CHJIBI COIIPOTHBIICHHUS aKyCTHYeCKOro TedeHus. Jlocturayra poKycnpoBKa CyOMUKPOHHBIX YaCTHI]
B [IEHTPE CEUCHMS MPSMOYTOIBHOTO MUKPOKAHAJA, YTO HEBO3ZMOXKHO JUISl TIOIOOHBIX YACTHUI] B KITACCHIECKOM
IOJIyBOJIHOBOM IPSIMOYTOJIBHOM PE30HATOPE.

KoroueBble c10Ba: akyCTHYECKOE TEUCHUE, PE3OHAHCHBIE KoJeOaHus, ()OKYCHPOBKA, MUKPOHHbIE YaCTHU-
LI, aKyCTHYECKas pagHalliOHHAs CHJIA.

FOCUSING OF MICRON PARTICLES
IN A RECTANGULAR CHANNEL IN A STANDING WAVE FIELD

L.A. Tkachenko', A.A. Nikiforov'

Abstract. The possibility of focusing micron and submicron polystyrene particles suspended in water in
a closed rectangular microchannel under the influence of acoustic streaming and acoustic radiation pressure
is numerically investigated. It is shown that the transition from one horizontal half-wave resonance to two
orthogonal fundamental resonances with a phase shift causes a significant diversity in the acoustic streaming
pattern and affects the dynamics of submicron particles. In contrast to the case of a classical half-wave rectangular
resonator, the simultaneous excitation of two orthogonal resonances creates an acoustic streaming velocity field
that does not counteract the primary force of acoustic radiation. Despite the fact that the Stokes drag force due
to acoustic streaming is dominant, focusing is achieved due to the fact that the acoustic radiation force causes
small displacements of particles from the acoustic streaming streamlines, which causes the particles to spiral
into the center of the microchannel cross-section. A significant decrease in the critical diameter of the particle
is established, where the transition from the particle motion under the action of the acoustic radiation force to
the particle motion under the action of the resistance force of the acoustic flow occurs. Focusing of submicron
particles in the center of the cross-section of a rectangular microchannel is achieved, which is impossible for
such particles in a classical half-wave rectangular resonator.
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