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Jlana cmamms npucesiuena npoeedeHHI0 UBUEHHS MPAEKMOPIU PYXY YACMUHOK NATIUGA 8 3MIULY8AU, WO
€ KII0Y0BUM ACNEKMOM 01 B00CKOHANEHHS MEXHON0IUHUX NPOYECIB CYYACHUX CUCIEM 320PSAHHA. 3a3HAYEHO, WO
ehexmugHe 3MIULYBAHHA MA PO3NOOIL NATUGHUX YACMUHOK 6I0Iepac GUSHAYATLHY pOTb Y 3a0e3neyeHii
ONMUMATILHO20 320PAHHA, WO, 8 CBOI0 Yep2y, NPU3B00UMs 00 NIOBULEHHS eqheKMUBHOCTNE MA 3MEHUIEHHS BUKUOI8
WIKIOTUBUX PEHOBUH.

Cmamms oxonmoe pi3HOMAHIMHI ACneKmu OOCTIONCEeHHS, BKIOUAIOYU BUBYEHHSl 2i0POOUHAMIUHUX
Xapaxmepucmux 3miuysaud, MOOeI08AHHS PYXY YACMUHOK NAIbHO20 MA BUSHAYEHHS ONMUMAIbHUX HAPAMEMPIE
smiuysanis. Bascausor yacmunor 0ocniodicents € aHaiz mpackmopii pyxy YacmuHoK, Wo 00360158€ MOYHO
BUBHAYUMU IXHI UWLIAXU 8 CEPe008UYl 3MIULYGAHHSL.

3acmocysanns HoGIMHIX MemoOi8 MOOen08aHHs Md eKCHePUMEHMATbHUX OO0CTIONCEHb 003605
ompumamu  2nubuie PO3YMIHHA GHYMPIUHIX NPOYECi8 Y 3Miuy8adi, Wo CHpUsE po3poOYl ONMUMATLHUX
KOHCMpPYKYitl ma pexcumie pobomu. Ompumani pe3yiomamu MONXCYMb MAMU 3HAYYWULL GIIUE HA PO3POOKY ma
B00CKOHANIEHHSL CUCMeM 320PSIHHSA, CHPSIMOBAHI HA 3MEHUWIEeHHs SUKUOI8 ma NIiOBUWEHHsT eheKmusHocmi
BUKOPUCTNAHHSL NATIUGHUX PECYPCIB.

Lln cmamms npucesuena pemenvHOMY AHANIZY MPAEKMOPIN pYXy YACMUHOK NANUBA Y 3MIULYBAUAX.
OcnosHi acnexmu 00CTIONCEHHA BKIOUAIOMb 2IOPOOUHAMIYHI XAPAKMEPUCTIUKU 3MIULYBAYd, MOOETIOBAHHS PYX)Y
YACMUHOK MA BU3HAYEHHST ONMUMATLHUX RAPAMEMPIE 3MIUYBAHHS 0151 OOCACHEHHS MAKCUMATLHOT eghekmusHocmi
ma minimizayii euxkudie. Ompumani pe3yIiomamu MONCYmMb GHECMU 3HAYHUL BHECOK ) PO3POOKY epeKmueHux ma
EKONIO2TUHO YUCTIUX CUCMEM 320PAHHA NATUBA.

Knrouoei cnosa: smiwysau nanusa, mypoyieHmHicmo piounu, 2eoMempisi sMiuty8aya, IHMeHCUGHICb
SMIUWYBAHHA, YACTMUHKU NATUBA, MPAEKMOPIA pyXy, Onmumizayis 2eomempii, Qizuuni 1acmusocmi piouu,
eqhekmueHicmb 3MIULYBAHHS, eHEPeOeHEKMUBHICTD .

@. 2. Puc. 3. Jlim. 8.

1. Beryn

B cy4acHOMY KOHTEKCTI ITOCTIHHOTO 3pOCTaHHS BHMOT JIO CTIMKOCTI Ta EKOJOTIYHOI YHCTOTH
CHEePreTHYHUX IPOLECiB, IOCHIIPKEHHS Ta ONTHMi3alis TEXHOJOTIYHHX AaCHEKTiB CHCTEM 3TOPSIHHS €
KJIFOYOBHUM 3aBAaHHAM. OJHIEI0 3 KPUTUYHUX cep YAOCKOHAIEHHS € BUBYCHHS TPAEKTOPIN PyXy YacTHHOK
naJiMBa y 3MilllyBayaX, OCKUIBKM IIe 0e3rocepeHbO BIUIMBAE HA €()EKTUBHICTh 3TOPSHHS Ta BHKHIH
IIKIJJIMBUAX peqoBUH [1].

CrpuynHeHi 3pOCTaHHSIM BHKOPHCTaHHS BiJHOBIIOBAJBHHUX JKEpeNl eHeprii Ta HeoOXigHiCTIO
smennreHHs BUkuAiB CO?, 1OCIiIKEeHHs PyXy YaCTHHOK NaJKBa CTac KIFOYOBUM (aKTOPOM JUISl JOCATHEHHS
BUCOKOT €(DEeKTUBHOCTI Ta €KOJIOTiYHOI Oe3MEeKH eHepreTHYHUX cucteM [2]. JlociiKeHHs TpaekTopii pyxy
YaCTUHOK MajMBa B 3MilllyBayax € KPOKOM Yy HAalpsSMKY paliOHaJbHOTO BHUKOPHCTAaHHS EHEPreTHYHUX
pecypciB Ta MiHIMi3allii HEraTHBHOTO BIUIMBY Ha HABKOJIHIITHE CEPEIOBHUIIIC.
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2. IlocranoBka npodaeMu

VY KOHTEKCTI Cy4acHHX TEXHOJIOTIYHUX BHPIIIEHb Ta 3POCTAIOYMX BUMOT JIO CTaJOrO PO3BUTKY,
e(EKTUBHICTh CHCTEM 3TOPSIHHA MAJIBHOTO € BH3HAYAIBHOI I 3a0e3leueHHs HEOOXiJHOro piBHA
€HeproIocTayaHHs Ta MiHiMi3allii BIDIMBY Ha AOBKUDIA. OIHIEIO 3 KIFOYOBHX CKJIATOBUX ONTHMI3AIii IHAX
CHUCTEM € BUBYCHHS TPAEKTOPiM pyXy YacTWHOK MajWBa B 3MilllyBadax, SIKi BH3HAYAIOTH PIBHOMIPHICTH
PO3MOIiTY Ta IHTCHCUBHICTh 3MIIITyBaHHS MaJbHOTO.

[IpoGiiema mosisirae B TOMYy, IO ICHYIOUI TEXHOJIOTIi Ta MiJXOAHM IO 3MIIIyBaHHS TaJbHOTO B
3MilllyBa4ax HE 3aBXIW 3a0e3MeUy0Th ONTUMAIIbHE PO3IMOJIICHHS YAaCTHHOK, IO MOXE MPHU3BOIMTH JIO
HEMOBHOTO 3TOpaHHS, MiABUINEHUX BUKUIIB Ta Hee(DEeKTHBHOTO BHKOPHICTAHHS eHepropecypciB. Hesimomi
aCIeKTH TiAPOAMHAMIYHHX MPOIECIB Ta TPAEKTOPIH PyXy YaCTHHOK CTalOTh YHHHHKAMH, SIKi YCKIaJHIOIOTh
JOCATHEHHS BUCOKOi e()eKTUBHOCTI Ta €KOJIOTiuHOi Oe3nexu [3].

MeTor0 NTaHOTO IOCTI/DKEHHS € BPIBHOBAXKEHHS PO3YMIHHA Ta OINTHUMI3allisl TPAaEKTOpId pyxy
YACTHHOK IMajMBa B 3MilllyBayax JijIsl MOKPAIICHHSI MPOIIECIB 3rOPSHHS Ta 3MEHINICHHS HETATUBHOTO BILTUBY
Ha HaBKOJMIIHE cepenoBuiie. OOIpyHTYBaHHsS BHOOPY METOJIB MOJENIOBAHHS Ta EKCIIEPHUMEHTAIbHUX
MIiXO/IIB € KITFOUYOBUM JUTSl PO3KPHUTTS PE3ePBIB MiABUINECHHS MPOJTYKTUBHOCTI Ta CTANOCTI CUCTEM 3T OPSIHHS.

3. AHaJi3 OCTaHHIX JoCHiIKeHb Ta myOaikanii

OctaHHI TOCHIKEHHS Yy Taly3l TPaekTOpiil pyXy 4YacTHHOK MaivBa B 3MilllyBauyax CBiqUaTh PO
BUCOKHH CTYIiHb aKTyaJbHOCTI TAHOTO HAmpsMy JOCTiDKeHb. OmHaK, OUTbIIICTh PoOIT POKyCyrOThCS Ha
3arajibHUX aCMeKTax TiJpOJUHAMIYHOTO 3MILIyBaHHS, 3IMIIAI0YH MUTAHHSI TOYHOTO PYXy YaCTUHOK IaJINBa
BikpuTUMH [4]. BayKIIMBUM IMiIKPECICHHSIM CTA€ BiJICYTHICTh BUYEPITHOTO aHAII3Y TPAEKTOPIN Ta IX BILIHBY
Ha e(DEeKTUBHICTB 3rOPSHHSL.

OpHi€ro 3 HANNEPCIIEKTUBHIINX 00JIaCTel TOCTIKEHHS BUABIIS€ThCA BUKOPUCTAHHS KOMIJIEKCHOTO
HiAXo4y, IO TMOEJHYE B COO1 YMCIOBE MOJENIOBAHHS Ta €KCHEPUMEHTaIbHI MeToAu. IlOCHiIKeHHS, 110
BUKOPHUCTOBYIOTH YHCIIOBI METO/IU, TaKi SIK OOUMCITIOBANBbHA TiAPOJMHAMIKA Ta METOM CKIIaJICHUX YaCTHHOK,
CTaJIH MOMYJISIPHUMH IJIS1 aHANI3y TIAPOJMHAMIYHHX MPOLECIB, ajle IX BAKOPUCTAHHS B KOHTEKCTI TPAEKTOPii
PYXy 9aCTHHOK ITajJiBa € HeIOCTATHIM [5].

Bapro Bif3HAUMTH, WO ICHYIOYI JMOCTI/KCHHS JIemo OOMEXEHI BpaxyBaHHSIM BIUIMBY pPI3HUX
napameTpiB, TaKUX SIK PO3MIp YAaCTHHOK, BJIACTUBOCTI PYXJIHMBOI PiIMHHM Ta KOHCTPYKIiHI OCOOIUBOCTI
3MinryBadiB. OTxe, icHye He0OXiIHICTh Y IMUOImOMY po3risal uX (GakTopiB 11 po3poOKu OiIbII TOUHHUX Ta
e(eKTHBHUX CHCTEM 3TOPSHHSI.

e mocmikeHHS parHe BUPILIUTH 11i 0OMEKEHHS, PO3IIUPIOI0YH aHAJII3 TPAEKTOPiil pyXy YaCTHHOK
MajrBa B 3MillyBadax, BPaxOBYIOYH BIUIMB PI3HOMaHITHHX ()aKTOpiB Ha €(EeKTHBHICTb Ta EKOJOTIuHi
XapaKTEPUCTUKU CUCTEM 3rOPSHHSL.

4. BukJjaa 0oCHOBHOT0 MaTepiany

3MmillyBaHHS JU3CIBHOTO MajkBa Ta OlONalMBa € BaXJIMBUM €TAllOM BUPOOHHIITBA OiomanuBa Ta
3MEHIICHHS BUKH[IB WIKiITUBUX PEUOBHH B arMmocdepy. OnTumizamis IhOro MPOIecy MOXKe 3HAYHO
MTOKPAIIUTH SKICTh KIHIIEBOI CyMIIlli Ta, OTXeE, MiABUIUTH €()eKTUBHICTH CITOKUBAHHS MaJIbHOT 0. OUiKy€eThCs
MPOBEJICHHS JCTAILHOTO aHaJIi3y MPOLIECy 3MilllyBaHHs 3a joromMororo nporpamu FlowVision CFD B pamkax
HaIIUX TOCIIIKEHb.

OpvH 3 KITI0YOBUX €JIEMEHTIB 3MilllyBaya, KA BIUIMBAE HAa XapaKTEPUCTHKHU TypOYJIICHTHOTO MTOTOKY
Ta IHTEHCUBHICTD 3MIIITyBaHHS PiJIUH, - IIe HOro reoMeTpis. I 'eoMeTpudHi TapaMeTpH JIOMaTeBOro 3MilTyBaya,
Taki sk Gopma JomaTok, X JOBKMHA, KyT HaXWiIy, a TaKOX KOH(pIirypaiis 3minryBada B IUIOMY, MOXKYTh
3HAYHO BIUIMBATH Ha MPOLECH TypOYICHTHOTO 3MIITyBaHHS PiUHU.

HesBaxatoun Ha 4MCIIEHHI TOCTIIKEHHS B 00JacTi TypOYJIEHTHOTO 3MilllyBaHHS, MUTaHHS BIUIUBY
TEOMETpIi JIONATEBOTO 3MIITyBaua Ha XapaKTePUCTUKH TYPOYICHTHOTO TTOTOKY Ta IHTEHCHBHICTD 3MIITyBaHHS
PIIVHHM 3aJTUIIAE€THCS HEJIOCTATHRO BUBYCHUM. BijToMO, 1110 Pi3Hi TEOMETPUYHI ITApaMEeTPH MOXKYTh 3MIHFOBATH
CTPYKTYPY TYypOYJCHTHOTO TIOTOKY, IMPOTE TOYHI B3aEMO3B'S3KM Ta 3aKOHOMIPHOCTI MK HHMH Ta
TypOYJIEHTHUMHU XapaKTEPUCTUKAMHU 3ATUINAI0THCS HEJOCTATHRO BU3HAYEHUMH [6].

OTxe, OCHOBHa mpoOiieMa, SKy IMOTPIOHO BHUPIMIATH 1€ CHUCTEMHHI aHaji3 BIUIUBY TE€OMETpii
JIONIATEBOTO 3MilllyBaya Ha TypOYJICHLIIO Ta IHTEHCUBHICTD 3MIIIyBaHHS piluHU. MoJemOBaHHS BUKOHYETHCS
B HACTYMHI# TOCIiJOBHOCTI.
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B3aemozis Mk YacTMHKaMM TajiWBa B 3MillyBa4i MOXKe OyTH NPEACTaBICHA MOJICILIIO
MI>KYaCTUHKOBOI B3a€MOJIIi, /Ie BIUIMB OJHI€I YACTMHKU HA IHIIY BU3HAYAETHCSA CUIIOKO, IO JIi€ MIXK HUMH.
Mo>Ha BUKOPHCTOBYBATH MOJICTh MIXKUYaCTUHKOBOTO MOTEHI ATy, Hanpukiay, JlenHapaa-/xoHca:

U(r)=4€[(o/r)?—(o/1)9], Q)

JIe T — BIICTaHb MiXK YaCTHHKAaMH, € — IOTEHIiaJIbHA CHEPTis B3a€EMO/IIi; G — piBEHb CTA0UILHOCTI.

TpaekTopii pyXy YaCTHHOK MaTnBa MOXHA ONUCATH PIBHIHHAMH HBIOTOHA JUIS KOXKHOT YACTHHKH:

md?”dt*=F", 2

JIe M — Maca YaCTHHKHM, I' — BEKTOP MONOKeHHs, t — yac; F'— cua; mo Jie Ha 4acTHHKY.

Tpaexropii OymyTh 3ajiexatu Bijg po3Mmipy, GOpMHU Ta MacH YaCTHHOK, a TaKOX BiJ CHII, SIKi
B3a€MOZIIOTH MiK HUMH [7].

31 301IBIIEHHSM MIBUKOCTI YACTUHOK MiABUIY€ETHCS TXHS KIHETHYHA SHEPTis, [0 MOXKE MPU3BOIUTH
J10 OUTBII €PEeKTUBHOIO TIePEMilTyBaHHSI.

Manwii po3mip CHpusie JIETTIOMY TEPEMIIIEHHIO B CEPEIOBHINI, alleé MOXK€ BUKJIMKATH IIPOOIIEMHU
armomepariii. Benuki 9acTHHKH MOXyTh OyTH MEHII MOOUTHPHHMH, ajie iXHS HasBHICTb MOXE BaKIHBO
BILTMBATH HA MaCOIICPEHECCHHS Ta PO3IO/IiT AJIUBA.

I'ycTiHa BH3HAYAETHCS CHIBBITHOMIEHHSIM Mach 10 00'eMy. Bucoka ryctuHa Moke MPHU3BOIUTH IO
TpaBiTallifHOTO CEIMMEHTAIlii, 0 BIUIMBAE HA PIBHOMIPHICTD PO3MOALTY B 3MillTyBadi.

Puc. 1. Moodenweanns pyxy nomokie naauea y 3miuiyeaui 3a 00nomozoro npozpamu FlowVision

BpaxoByroun 1i mapameTrpu B MaTeMaTHYHHMX MOJENAX, MOXKHA aHANI3yBaTH Ta ONTUMI3yBaTH
TPAEKTOPIl pyXy YaCTUHOK MaJIMBa JUII MaKCHMi3allil AKOCTI epeMilllyBaHHsI Ta MOKpaIleHHs e()eKTUBHOCTI
CHCTEM 3TOPSHHA.

3rigHO 3 PIBHSHHAM, 3a/aya BUPIIICHHS PIBHAHHS KOHBEKTHBHOTO MEPEHOCY MEPETBOPIOETHCS Ha
3amauy pekoncTpykiii ¢pyukiii f(X,t) Bcepennni ckinueHHOT0 00'eMy BiAMOBIIHO 10 HOTO CepeaHiX 3HAUEHD.
SIKiCTh PEKOHCTPYKLIT BH3HAYa€ IMOBEIIHKY CXEMH: MOHOTOHHA PEKOHCTPYKINS Ja€ MOHOTOHHY CXEMY,
BUCOKA TOYHICTh PEKOHCTPYKIIii IPU3BOAUTH A0 HU3BKOTO PiBHS JIAHIFOTOBOTO TU(Dy3ii.

Jiarpamu, 3reHepoBaHO 3a JIOTIOMOTO0 TIpeacTaBieHHs Jlarpamka, cTabinbHi st Oyab-SIKUX KPOKiB
inTerpyBanns tt (s 6y ab-saxux yncen Kypanra CFL = 8, _1 /,/h). TounicTs 4acoBoi inTerpaii BU3Ha4a€eThCs
TOYHICTIO PO3PaXyHKY JOBXXHUHH 00CPHEHOT XapaKTEPUCTHKH [7].

Pizni pexonctpykiii f(X,t) Bcepeauni ckinueHHOT0 00'€MY 3 JTIHIHHOTO HEMTEPEPBHOTO KJIACY IMOKa3aHi
Ha pUCYHKY. PexoHcTpyKiis | 3a yacTHHAMU KOHCTAHTHOI (DYHKIIIT IPH3BOIUTD JI0 BZIOMOT CXeMHU KOHTPOTOKA
Hepuioro mopsiaky amnpokcumarii. Pexonctpykmisi 11 BBomute Haxwmn ¢yukuii f(X) Bcepemuni Vi, skwii
PO3pPaxXOBYETHCS 3a IOTIOMOTO CUMETPUYHOI CKiHUYEHHOT pi3Hui. L[ peKoHCTpyKIlis Mae APYruid MOPSI0K
armpoKcUMallii, ajie He € OJHOPIAHOI. MoHOTOHHA pekoHCTpyKIis III oTpuMyeThes po3paxyHkom Haxumy f(X)
BcepeauHi Vi K MiHIMYM HaxuiiB, pO3paxoOBaHHX 3a JOMOMOIO CKiHYEHHHX pi3HHUI 3 000X OOKiB
CKIHUEHHOT0 00'eMy.
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Puc. 2. Tunu ninitnoi pexoncmpyxuii f(x)

JliniliHa PEKOHCTPYKLisA MOXE JONOMOITH B KOHTEKCTI 3MIIIlyBaHHS HaJliB, 0COOINBO KOJIM BaXKJIMBa
TOYHICTh MOJIEJIIOBaHHS PO3MOALTY KOHIEHTpALIH Ta IHIIKMX MapaMeTpiB BcepeauHi cucTeMu. Pyx yacTuHok
obuncioetses B FlowVision CFD Ha ocHOBI piBHSHB pyXy piMHH, (i3UYHUX BIACTHBOCTEH YACTHHKHU Ta il
B3aemMoAii 3 piguHoro. Ll iHdopmauis 103BOJsE HaM BHBYATH TPAEKTOPIIO PyXy YACTMHOK Mix Hac ix
3MilllyBaHHs TU3€IbHOrO Ta GionanuBa B BU3HaYCHOMY 00'eMi abo 3MmimnyBaui [8].

B3aemoist IBUAKOCTI Ta TUCKY YaCTHHOK TPH 3MIllTyBaHHI AU3EIBHOTO Ta 0ioTainBa BU3HAYAETHCS
3aKOHaMHU PyXy piAMHH Ta po3paxyHkamu piBHsSHb Hap'e-Ctokca. CHIBBIJHOIICHHS MK IIUMH JBOMa
napamMeTpaMy Biirpae KJIIOUOBY pOJib Y BU3HAYEHHI pyXy Ta PO3NOALTY YACTHHOK B CUCTEMI.

:

B

f :
cose] .

o

) 0,00496 |4
| ] 0,005156
jEOOSMS | [o,005352 @0

Puc. 3. 3anexcnicms ounamiunoi ¢’a3xkocmi npu T=323K, Ila-c ¢i0 emicmy bionanuea, % y
Ou3en1bHOMY NATTLHOMY

YacTUHKH, SIKi PyXaroThCSI Pa30oM 13 PIIUHOI0, IEPEHOCSTHCS 3 BiAMOBITHOIO MIBUAKICTIO pinuHU. K10
B CHCTeMi BiZI0y/IeThCs 3MiHA IIBUKOCTI PYyXY PIIMHH, 1€ TAKOX BIUTUHE HA MMBHJKICTh Ta PO3MOILT YACTHHOK.
TypOyieHIis y MOTOI PiAMHU MOKE MPU3BOAWTU IO 3MiH THUCKY Ta IIBUIKOCTI B PI3HUX TOYKaxX
cucrtemu. Lle Moke mMpHU3BECTH 10 MEPEMIIIEHHS] YaCTUHOK 3 00JIACTI BUCOKOTO THUCKY B 00JIaCTh HU3BKOI'O
THCKY a00 HaBmakd. Di3nyHi BIACTHBOCTI PIIUHM, Taki SK IIJIBHICTh, B'A3KICTh, TEMIIEpaTypa Ta THCK,
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BHU3HAYAIOTh CEPEAOBHUIINE, B SKOMY PYXalOThCsS YacTUHKH. YacTUHKU OyAyTh pyXaTUCS B HANPSMKY
3MEHIICHHSI MOTEHIIHHOI SHepPrii, 10 MOXKe OYTH BUKIUKAHO I'PAJI€HTOM THCKY Y INUIBHICTIO pimuHu. Ls
B32€MO/IisI MOKE 3MIHIOBATH IIBHIKICTH Ta HAIPAMOK PyXy YaCTHHOK.

5. BucHOBKH

1. ExcriepuMeHTallbHI, TEOPETHYHI Ta YHCJIOBI aHaNi3W MiATBEPMKYIOTh, LIO pi3HI MapameTpu
reoMeTpii 3milryBadva, Taki sk ¢opma JONaTokK, KyT Haxmiy, iX po3Mip 1 po3TallyBaHHs, CYTTEBO BIUIMBAIOTh
Ha PO3MOJIiT TypOYIEHTHOCTI Ta IHTEHCUBHICTH 3MiIITyBaHHS.

2. BcranoBneHo, 1O ONTHMI3allisl reoMeTpii 3MimryBada MOXe 3HAYHO MOKPAIIUTH SKICTh Ta
e(eKTHBHICTH MPOIIECiB 3MillTyBaHHs MajuBa. Lle Moxe BKIIIOUaTH 3MEHILIEHHS BUTPAT €HEpPrii Ta pecypcis.

3. YactuHkU OyIOyTh pyXaTHCS B3IOBXK HAMPSMKY 3MEHIIIEHHS MOTEHIIHOI eHeprii, o Moxe OyTH
BHKIIMKAaHO TPAIEHTOM THUCKY 200 HIUIBHICTIO PiTUHH.

4. TypOyneHTHICTh B piAMHI MOXKE 3MIiHIOBAaTH THUCK Ta IIBWAKICTh B PI3HUX TOYKAX CHCTEMH,
BIUTMBAIOYH Ha PyX YaCTHHOK.
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RESEARCH OF THE TRAJECTORY OF THE MOVEMENT OF FUEL PARTICLES IN THE MIXER

This article is devoted to the study of the trajectories of the movement of fuel particles in the mixer,
which is a key aspect for improving the technological processes of modern combustion systems. It is noted that
effective mixing and distribution of fuel particles plays a decisive role in ensuring optimal combustion, which,
in turn, leads to increased efficiency and reduced emissions of harmful substances.

The article covers various aspects of the research, including studying the hydrodynamic
characteristics of the mixer, modeling the movement of fuel particles and determining the optimal mixing
parameters. An important part of the research is the analysis of particle movement trajectories, which allows
to accurately determine their paths in the mixing environment.

The application of the latest modeling methods and experimental studies allows to obtain a deeper
understanding of the internal processes in the mixer, which contributes to the development of optimal designs
and modes of operation. The obtained results can have a significant impact on the development and improvement
of combustion systems aimed at reducing emissions and increasing the efficiency of using fuel resources.

This article is devoted to a thorough analysis of the trajectories of the movement of fuel particles in
mixers. The main aspects of the study include hydrodynamic characteristics of the mixer, modeling of particle
motion and determination of optimal mixing parameters to achieve maximum efficiency and minimize
emissions. The obtained results can make a significant contribution to the development of efficient and
environmentally friendly fuel combustion systems.

Key words: fuel mixer, fluid turbulence, mixer geometry, mixing intensity, fuel particles, motion
trajectory, geometry optimization, physical properties of the liquid, mixing efficiency, energy efficiency.

Eq. 2. Fig. 3. Ref. 7.
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