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MOAENNPOBAHUE NPOLIECCA BO3HUKHOBEHUA BOJIH HA
MEX®A3HOU rPAHULIE «"'A3-XXWOKOCTb» NMPU CO3AAHUA
AKYCTUHECKUX BO3MYLLEHUU OABJNEHUA B TA30OBOU
®A3E
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Ipennoxennast Moaens GOPMUPOBAHUS AKYCTHYECKMX KAIMJUIAPHBIX BOJH Ha MEX(a3HOH rpaHulle paszena I03BOJISET y4eCTh
BIMSHHE BS3KOCTH, NMOBEPXHOCTHOTO HATSXKEHUS W HMHEPLUMH JKMAKOCTH HA BO3MYILEHHS MexX(a3HOH TIpaHHLBL. JTa MOJIENIb
OCHOBaHA HAa WHUI[MMPOBAHUU KOJIEOATEIHHOTO IPOCTPAHCTBEHHO HEOJIHOPOJHOTO FAPMOHMYECKOTO BO3MYIIICHHUS JABJICHUS CPEIIBL.
HccnenoBanusl 1mokasany, 9TO BS3KOCTh €JIab0 BIMSET HAa PE30HAHCHYIO JUIMHY BOJH. JTO 3HAYUT, YTO M3MEHEHHE BS3KOCTH
KHUAKOCTH HE IPHBOIUT K 3HAUUTEILHOMY M3MEHEHHIO CKOPOCTH (PU3MKO-XMMHUUYECKUX IPOIECCOB, BKirodas noriomenne CO2 u3
aTMocdepsl. OHAKO IPH ONpeIeTeHHBIX 3HAUCHUSIX BS3KOCTH B quamnazone oT 25 no 40 mlla-c pe3oHaHC NpoMagaer, 4To MOXKET
yKa3bIBaTh Ha u3MeHeHue ycioBuil moryouienuss CO2. Takum oOpa3oM, MpeioKeHHass MOJETIb MOXET OBbITh HCIIONb30BaHA AT
OLICHKHM IUIOIIAMH MEeXK(a3HOH INOBEPXHOCTH H, B KOHEYHOM HUTOre, CKOPOCTH (U3UKO-XMMHYECKHMX IPOLECCOB, BKIJIIOYast
nornomenne CO2 u3 atmocdepsl. DTo MO3BOJSIET O0JIee TOYHO OIPEISIUTh CKOPOCTh ITHUX MPOLECCOB U pa3padorats G PeKTHBHbIS
METO/Ibl X TEXHOJIOTMH IS YJIaBIMBAHUSA U CHUXKCHHS BBIOPOCOB IIAPHUKOBBIX I'a30B.

Kniouesvie cnosa: ynompaseyk, mooenuposanue, MexcOasnas epanuya «2a3-HCuoKocmy».

Jns  mpenckasaHus — aMIUIATYIbl  BO3MYIICHUH
MeX(pa3HOH MMOBEPXHOCTH IPEUIOKEHA MOJIEINb, KOTOpas
CyIecTByIOIINE Ha CETOMHANIHUNA 1eHb YCTPOHCTBA  OIMCAHAa Jajiee.
TIOTJIONIEHUSI  AHTPOTIOTCHHBIX ~ BBHIOPOCOB  00JIAAIOT
HEJIOCTaTOYHOM 3(QQEKTUBHOCTEIO INIPH TOM O00BEME
BEIOpachIBaeMBIX B aTtMoc(epy BpEIHBIX TpUMeced B CormacHo  mpeayiaraeMoil  TIOCTAHOBKE  3aJauy
CIMHMIy BpPEeMEHM W TOW CTENEHM 3arpsA3HeHus  (OPMHUPOBAHUE BOJH IIPOMCXOAWT B TOHKOH IIEHKE
atMocepbl, KoTopas uMmeercss Ha ceromHs. OOMH W3 KMAKOCTH, KOTOpas  CTEKaeT MO  HEMOABHXHOU
MIEpPCIIEKTHUBHBIX CIIOCOOOB IOBBIECHNS d(PPEKTUBHOCTH  MOBEPXHOCTH, PacIoI0KEeHHOH HAIPOTHUB
OYHCTHBIX YCTPOMCTB — MPUMEHCHHWE YIBTPA3BYKOBBIX  YIbTPa3BYKOBOTO M3my4atens (puc. 1).
konebanuii. Tak, nmns ToBbIIEHUS d((HEKTHBHOCTH ’
mornomenuss CO2 w JOpyrux Ta30BBIX TpuMecei 2
(BKITIOYas HAHOJWCIIEPCHBIE IPUMECH) B aOCOPOIIMOHHON | .
TEXHOJIOTHM  OYHMCTKH  yJIBTPA3BYKOBBIE  KoJeOaHUs 2 !
CITOCOOHBI YBEITMYHUTh MeX(Pa3HYIO MIOBEPXHOCTH pas3zeiia M /\ l /\ /\ «4
«Ta3-KWIKOCTB» M TEM CAMBIM TOBLICHTb CKOPOCTb 2 / \/\\/ . \//\/ \
TIOTJIOIICHHS, MPOTIOPIIMOHAIBHYIO Mex(pazHOH
noBepxHoct [1-4]. ITockonbky n3MeHenue mexdazHon g Z ‘/ VS v

BBEOEHME

OCHOBHAA YACTb

MOBEPXHOCTU CBA3aHO C HEJIMHEHHBEIMH 3(1)(1)CKT3MI/I,

KOTOPEIC ~ MMCIOT ~ MECTO  OBITb  [OA  JICHCTBHEM 1 — u3nmyyaTens; 2 — CTeKaoIIast MIEHKA KUIKOCTH;
yibTpa3Byka [5-8], a 00bEM aHTPOMOTEHHBIX BEIOPOCOB 3 — dopma (pacripenenenue) konebanuii H3Mydaromiell MOBEPXHOCTH
Tociae  Haqala WHIYCTpHAIM3AUMM  HClOBEHCCTBA U Puc. 1. CxemaTnuHoe n3o0paxkenne GpopMUPOBaHUs KoJleOaHMii B
BIUIOTh JO CETOAHSIIHETO JHS TOJIKO BO3pacTaer, CTeKaloWel IIEHKe KHAKOCTH

HECMOTPA HAa MHOTOYHCJIICHHBIC 3aABJIICHUA O NEPEXOAEC K
«3eJEHOM  DHEepreTHKe»,  aBTOpaMu  Mpejjaraercs
BO3JICHCTBOBATh B PE30HAHCHOM TPOMEXKYTKE, YTOOBI C
MIOMONIBI0  CYIIECTBYIOIIMX  H3JIydyaTesded  co3gaTh
OKCTPEMAJIBLHO BBICOKHC YPOBHU 3BYKOBOI'O HAaBJICHUSA, HA
NnopsAA0K YCWIUTb H3BCCTHLBIC MCEXAaHU3Mbl H3MCHCHUSA
Mesx(a3HOI MOBEPXHOCTH.

JluHaMuKa MOBEPXHOCTHBIX BOJH Ha CTEKaoulei
IUVIEHKE JKUIKOCTU OIMCHIBAETCS CHCTEMOH YpaBHEHHH
COXpaHECHHUS UMITYJbCa, HEepPa3pbIBHOCTU B
muddepeHmansHON GopMe M TPaHUYHBIMH YCIOBUSMHU
JUTSl KaIIIAPHOTO CKadKa:
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aMIUTUTYZa BO3MYIICHHA MeEX(a3HOH MOBCPXHOCTH
3aBHCUT OT [UIMHBI BOJHBI BO3MYIICHUN JaBJICHUS,
YacTOTH TapMOHHYCCKUX KOJCOAHWI JaBICHHUA W
BSI3KOCTH JKUKOCTH. [Ipennonaraercs, 4TO
MOBEPXHOCTHOE HATSHKEHHE OCTAeTCs MOCTOSHHBIM U
pasabsiM 0,072 H/wm.

Ha puc. 2 u 3 nmoka3aHbl 3aBUCUIMOCTH OTHOCHTEIHHOM
BENIMYMHBI  AMIUIMTYIbl  BO3MYILICHHIT  Mexda3HoU
MOBEPXHOCTH, KOTOpask OMpEACNIseTCS OTHOLICHHEM

aMIDTUTYABl BO3MYIICHHH K aMIUIMTYAE NaBICHHS, OT
JUTMHBI BOJIHBI BO3MYILIEHHWHA TP Pa3IMYHBIX YaCTOTaX
KoJIeOaHuii.

[IpencraBneHHbIC 3aBUCHMOCTH IO3BOJISIIOT BBISBHUTH
PC30HAHCHBIC JIUHBI BOJNIH TMPH KaXIOW BS3KOCTH
CIUTOITHOW  XKHUIKOM (ha3bl. YCTAaHOBICHO CHIDKCHHE
MOOPOTHOCTH CHCTEMBI <«OKHIKOCTb-Ta3» B IHAMA30H
Bsi3kocTH OT 15 mo 30 mITa-c. [Ipu aTOM, eciau aMIuIMTy1a
BO3MYIIICHHH JaBJeHHs B Taze coctanisiet 6osee 2000 Ia
(mpu ypoBHE 3BYKOBOTO maBiieHHs okoiio 160 nb B
PE30HAHCHOM BO3YITHOM IMPOMEXKYTKE), TO HAa 4acTOTE
22 kl'm aMImMTyga TOBEPXHOCTHBIX BOJH MOMKET
qocturate 10 MKM npu ux anusHe okosno 140 MkM. 910

03HauaeT YBEJINYEHUE IUIOIAAN MexpasHoi
noBepxHoctd 10 40%, 4YTO CBUAETENBCTBYET 00
3¢ PeKTUBHOCTH BBICOYAaCTOTHOTO aKyCTU4ECKOTo
BO3JECHUCTBUSL.

HccrnenoBaHue  BBINOJIHEHO 33 C4YeT  IpaHTa
Poccuiickoro  HayuHoro ¢onma Ne 23-12-00278,

https://rscf.ru/project/23-12-00278/
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MODELING THE PROCESS OF WAVES ARISING AT THE GAS-
LIQUID INTERPHASE BOUNDARY WHEN CREATE ACOUSTIC
PRESSURE DISTURBANCES IN THE GAS PHASE

A.N. Slivin, R.N. Golykh, A.R. Barsukov
Biysk Technological Institute (branch) of the Altay State Technical University, Biysk

The proposed model for the formation of acoustic capillary waves at the interface allows us to take into account the influence of
viscosity, surface tension and inertia of the liquid on the disturbances of the interface. This model is based on the initiation of an
oscillatory spatially inhomogeneous harmonic disturbance of the medium pressure. Studies have shown that viscosity has little effect
on the resonant wavelength. This means that a change in the viscosity of the liquid does not lead to a significant change in the rate of
physicochemical processes, including the absorption of CO2 from the atmosphere. However, at certain viscosity values in the range
from 25 to 40 mPas, the resonance disappears, which may indicate a change in the conditions for CO2 absorption. Thus, the
proposed model can be used to estimate the interfacial surface area and, ultimately, the rate of physicochemical processes, including
the absorption of CO2 from the atmosphere. This allows us to more accurately determine the rate of these processes and develop
effective methods and technologies to capture and reduce greenhouse gas emissions.

Index terms: ultrasonic, modeling, gas-liquid interface.
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