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CIIOCIB YJIOCKOHAJIEHHS ®LJIbTPA-HEUTPAJII3ATOPA
BIAITPAIIBOBAHUX I'A3IB JIU3EJISA 3A JOITIOMOI'O1IO BIIHEHTPOBO-
CTPYMEHEBOI'O 3ABUXPYBAYA

[IpoBeneHo razoJuHAMIYHHMN aHaNi3 MPOTOTHIY (ijbTpa-HeHTpaizaTopa BIANPAIOBAHUX Ta3iB JU3EIBHOTO
JBHUT'YHA BHYTPILIHBOTO 3TOPSIHHS, BU3HAYEHO ITOKA3HUKH MiABUIIECHHS e()eKTUBHOCTI BiIHOCHO IIOYAaTKOBOI
KOHCTpYKILii GinpTpa. OnucaHo KOHCTPYKIIIO 3aIPOIIOHOBAHOTO BiLIEHTPOBO-CTPYMEHEBOr0 3aBuxpyBaya BI'y
¢inbTpi-HeiTpanizaropi. OnucaHo pPo3paxyHKOBY MOJEIb MPOTOTHIY cHcTeMu ouuiieHHs BIT aBromoOins 3
mmzenbHuM  JIB3.  JloBeleHO palliOHAIBHICTh 3aCTOCYBaHHS BiJIIEHTPOBO-CTPYMEHEBOIO 3aBHXpyBada y
(inbTpax, sIKi BAKOPUCTOBYIOTHCS Ha 0araTh0X Cy4acHHX aBTOMOOULIX 3 nu3enbHumu JIB3.

KaouoBi caoBa: BianpanpoBaHi rasw, (QUIbTp-HEHTpamizaTop, 3aBHXpyBad, KOMII IOTEpPHE
MO/IEITIOBaHHSI.

Beryn. IIpoBeneHi qociiKeHHsS MPUCBSYEHI PILICHHIO MpoOJeM OJHOrO 31 NUIIXIB
3HIDKCHHS BHKHIIB Caxl y BianpampoBanux Trazax (BI) auszenbHHUMH TOpITHEBHUMH
JBUTYHaMH BHYTpilHbOro 3ropsiHHs (/IB3), a came KartamiTUYHOTO OYMILEHHS Yy (QLIBTpi-
HEHTpaTi3aTopi 3 BUKOPUCTAHHSAM 3aBUXpyBauda moToky BI' mist po3nozineHHs ix mo o0’ emy
(GIBTPYIOYOTO eJIEMEHTA.

AHaJi3 ocTaHHIX JociailKeHb Ta myOuaikamid. AHam3 mitepaTypHux kepen [1-3]
MOKAa3aB, M0 JJIs MiJBUIIEHHS SIKOCTI OYMIIEHHS Ta 30UIbLICHHS CTPOKY CITy:KOM (inbTpiB-
HEUTpaTi3aTOpiB AMU3ETIB 0 iX TEXHIYHOTO OOCIYTrOBYBaHHS IIUPOKO BHKOPHUCTOBYIOTHCS
pizHOrO poay 3aBHXpyBaui MoToKy BI'. OCHOBHOIO 3a/1a4€t0 JTaHOTO €JIeMEHTa € PIBHOMIpHUI
posnoain BI' Ha ¢inpTpyroui moBepxHi MOpUCTOTO Marepiany. B Tol ke vac HasBHICTBH
3aBUXpyBaya y BHITYCKHIH cHCTeMi B OyAb-KOMY pa3l NPHU3BOAUTH 10 30LIbIIEHHS il
3arajJpbHOTO TifpaBmiyHoro omopy motoky BI. B [4-5] mpuBeaeHo pe3ysbTaTH OIIHKH
croco0iB  MiABUIIEHHS  €(eKTUBHOCTI  (iIbTpiB-HEHTpami3aTopiB  3a  JIOMOMOIOIO
3aBUXpYyBauyiB, onrcanux B [1] ta [6]. BignmoBigHO pe3yiabTaTaM WX AOCTIIHKEHb 3aCTOCYBaHS
3aBUXpyBaua, OMUCAHOTO B [6], € OB e)eKTHBHUM Ta J03BOJISIE€ NOCATTH po3mnoainy Bl Ha
98% muomti BXiZHOMOTO Topus ¢iAbTpyrodoro enemeHTy. [Ipu mpomy rigpaBiaidHuil omip
¢inbTpa-HeiTpanizatopa ckinane 1361 Ila. BapTo 3a3HaunMTH, 10 NMOKAa3HUKH MOYATKOBOT
KOHCTPYKIIIi (inbTpa-HeUTpamizaTopa, sKa J0CIyaKyBajgacs B [4-5], BIAMOBIIHO CKIIaIal0Th
46% Tta 591 Ila.

IloctanoBka 3agaui. IIpoBectTm MojenOBaHHS pPOOOTH TPOTOTHIY CHCTEMH
ountienus BI' gns aBromoOinsg 3 mau3enshuM JIB3 B CFD-Kommaekci COSMOSFloWorks,
BU3HAYUTH TapaMeTpH Horo poOOTH TpH PI3HUX BapiaHTaX KOHCTPYKINT BIALICHTPOBO-
CTPYMEHEBOT'O 3aBHXpyBaua, BHU3HAUUTH IMOKA3HUKHU IiJBUIICHHS €(QEKTHBHOCTI BiTHOCHO
MOYAaTKOBOI KOHCTPYKIIii (pibTpa, 3pOoOMTH BHUCHOBKH IIOAO TOJAIBIIOTO YIO0CKOHAICHHS
¢inbrpa-HeiTpanizaropa Bl i3 BiALIEHTPOBO-CTPYMEHEBUM 3aBUXPYBaUYEM.

Marepiajiu Ta pe3yJbTaTH J0CJiIKeHHsl. 32 OCHOBY KOHCTPYKIIli TPOTOTUITY OyIiI0
B3ATO iCHYIOUMH (iIbTp-HEUTpati3aTop, SKUHA BUKOPHCTOBYEThCA Ha 0araTbOX Cy4acHHX
aBToMoOUTSIX 3 nmu3enbHuMH JIB3, 30kpema Takmx, sk FIAT DOBLO, VOLKSWAGEN
CADDY Ttomo. [lns mocsrHeHHs Halikpamioro po3nonury BT mo 06’emy ¢inbTpyrodoro
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Marepiaiay 3 BITHOCHO HEBEJIMKUM 30UTBIIEHHSM 3arajlbHOTO TiAPaBIIYHOTO Onopy (iibTpa-
HeHTpasizaTopa MPOMOHYEThCS BCTAHOBIIIOBATH 3aBUXPYBad HE Y BXIJTHOMY MaTpyOKy, a B
Kopryci (inpTpa, A€ IJIoIIa MONepedHoro mepepizy Oimpmia, a Tuck BIT menmmii. s
CTBOpPEHHs TypOyJIEHTHOrO TMOTOKYy Ipu posnoaini Bl mpomoHyeTbcs Bukopuctatu
3aBHXpyBad Ha OCHOBI BiIIEHTPOBO-CTPYMEHEBOI (POPCYHKH, OHCaHOI B [7].

Ha puc. 1. npeacraieHo 3arajdbHUN BUTIISAA Ta MO3I0BXKHIA po3pi3 3aBUXpyBaua i3
3a3HaYCHHSAM OCHOBHHX PO3MIpiB, sIKi Oyim oOpaHi 3a 3MiHHI TApaMETpPH, SIKi BILTUBATHMYTh
Ha TOKa3HUKU eQEeKTUBHOCTI (uIbTpa-HeWTpanizaTopa. 3aBUXpyBad IpalLlO€ HACTyIMHUM
gyuHoM. BI' mocTymaroTh dYepe3 TaHTCHIIadbHI Ta IICHTPAIBHHNA OTBOPH B KaMmepy
3aBUXpyBaua. TaHreHLiaabHI OTBOPU CHPSAMOBYIOTH MOTOKM BI' 310B KamepH 3aBuxpyBaya,
SKi CTBOPIOIOTH PIBHOMIpHHMH KimbIeBHi mMOTiK. OCTaHHIA B CBOIO 4Yepry B3aEMOIE 3
LEHTPAJIbHUM CYLIJIbHUM NTOTOKOM. ITpH 11bOMYy CTBOPIOETHCSI pIBHOMIPHO 3alIOBHEHUH (aken

BI', cnipsimoBanwmii Ha QiTBTPYIOUNl €TIEMEHT.
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Pucynok 1 — BialeHTpoBO-CTpyMEHEBOTO 3aBUXpYyBaya: a — 3arajJbHUI BUTIIAL;
6 — TI03/10BXHIH po3pi3

Ha puc. 2 npeacraBieHa po3paxyHKoBa MOJAENIb MPOTOTUIY (PiTbTpa-HEeHTpaiizaTopa
BI" aBTromo6ins 3 nuzensanM [IB3 3 BioOpa)KeHUMHU TPAaHUYHUMH i TOYATKOBUMHU YMOBAMH.
Bapto 3a3HaunTH, [0 BCTAHOBJICHHS 3aBHXpyBaua B Kopmyci (¢inbTpa-HelTpaiizaTopa
BUMAara€ TIOJOBXEHHS KOPIYCYy OCTaHHbOro. ToMy Ui BH3HAYeHHA €(EeKTUBHOCTI
3aCTOCYBaHHsSI  BIAIICHTPOBO-CTPYMEHEBOTO  3aBHXpyBaya pO3IJISIIAE€ThCS caMe  Taka
KoHIryparis kopnycy dinbrpa. s mopiBHIHHS OyJIM OTpUMaHI pe3yiIbTaTH MOJICITIOBAaHHS
pobotu (inkTpa 3 MOJOBKEHUM KOPIyCcOM Ta 0e3 3aBuXpyBaua. J[0AaTKOBO CiJ 3a3HAYUTH
HACTYIIHI YMOBHU PO3PaxyHKOBOI MOJIEI:

® [apaMeTpH MaTepiary KOpITyCy Ta 3aBHXpyBada — HepXKaBitoda CTallb;

e mapamerpu Bl Bignosigarots [8-9];

e [apaMeTpH MOPUCTOCTI PIIBTPYBAIBHOTO €JIeMeHTa BUu3HaveHi 3rigHo [10].

OcCHOBHHMMH MapamMeTpaMu AJisl AOCTIIKEHHS Oyno oOpaHo:

1) BiicOTKOBa YacTKa IUIONII BXIMHOTO TOPUS (QiIBTPYIOYOrO €JIIEMEHTAa, HA SIKOMY
MPOEKIIisi BEKTOpa Ha MO3I0BXKHIO BiCh Ma€ A0JaTHE 3HaYEHHS — 7], %0;

2) 3aranpHUM TiapaBiigHuii omip QineTpa-HenTpanizaTopa — AP, [la.

Ouinka crnoco0y yAOCKOHaleHHS (iIbTpa-HEeHUTpalizaTopa BHKOHYyBajacs 3a
HACTYITHOIO METOIUKOIO:

1. ITicns mpoBeAeHHS MOJEIIOBaHHS poOOTH MPOTOTUITY (inbTpa-HeiTpanizaropa BI'
JUIST KOXKHOT KOH(iryparii KOHCTpPyKIii OyJ0 OTpUMaHO 300paK€HHsS TOJIIB MPOCKIN
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IIBUKOCTEH Ha IMO3JI0OBXKHIO BiCh B IUIOIIMHI MOMEPEYHOrO TMEpepi3y Ha BIJICTaHI 5 MM J0
¢inpTpyBaibHOTO eneMeHTa. Bei 3HaueHHs Oyno po30uto Ha 10 mianmazoHiB. 1-wii nianmason
BIJIMIOB1/IaB BCIM BiJl'€MHHMM 3HAYCHHSM IIBHIKOCTI. [HI 9 miama3oHiB po30MBaIH 3araabHUI
niana3oH 3HA4YeHb Ha piBHI yacTuHU. Ha puc. 3 mpeacraBieHo 3pa30K OJHOTO 3 OTPUMAaHHUX
300paKeHb.

2. BuzHaueHo Mol KOXKHOTO 3 MOJIB Ha KOXKHOMY 13 300paKeHb.

3. OTpuMaHi TIOKa3HWKH CyMH TIOJIB TMPOCKIIH MBHUIKOCTEH 13 J0JaTKOBUM
3HAUEHHSM Ha MO3OBXHIO BICh B IUJIOLIMHI MOMEPEYHOro Mepepidy Ha BiAcTaHi 5 MM 10
GIIBTPYBABHOTO E€JIEMEHTAa Ta 3arajbHOr0 TiIPaBIIIYHOTO Omopy (imbTpa 3aHECEeHI J0
MPOTOKOTY.

4. CkJiaieHoO NOPIBHAUIbHY TaOJHIIO, B SIKI 3BEICHO 3MiHHI MMapaMeTpy 3aBHXpyBava
Ta MOKA3HUKHU MapaMeTpiB JociiakeHHs (Taoum. 1).

5. 3pobyeHO BUCHOBKY 3 aHaJIi3y MOPIBHSIBHOT TAOIHNII.

Jabuxpybay ; ;
DiumpYsUl EAEMEHT

Tun ngpucmacmi: oaHorRanpabreHu
Towazwu ngpucmocmr: 7

Byidwug ombyp
O8erwa bumpama 006 1/c
Tuck: 17 amm

Termepamypa 100°C Buxidhud ambyp

Ammoceenw napamempy

Pucynoxk 2 — Po3paxyHnkoBa moieins cucteMu ounineHHst BI' s aBTomo011s 3
musenbHuM JIB3 B CFD-Kommiiekci COSMOSFloWorks

Pucynok 3 — Ilonst mpoekiiif mBUAKOCTEH Ha MO3I0BKHIO BICh B IJIOIIMHI OMEPEYHOTO
nepepisy Ha BiJICTaHi 5 MM 10 QUIBTPYBAIBHOTO €I€MEHTa B TOYATKOBI KOHCTPYKIIii
biapTpa
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Ta6muist 2 — OCHOBHI TapaMeTpH IS OIIIHKU CITOCO0y yIOCKOHAIeHHs (BiTbTpa-

HeHTpasizaTopa
PE3VJIbTATU
3MIHHI ITAPAMETPU 3ABUXPYBAYA
MOJEJIFOBAHHS
d,Mm | DomMm | r,MM | R, Mm * L, MM P, % AP, Tla
rpan
10 30 11 20,5 45 25 73% 11164
15 30 11 20,5 45 25 80% 2971
20 30 11 20,5 45 25 55% 1059
25 30 11 20,5 45 25 49% 674
30 30 11 20,5 45 25 57% 608
20 20 11 14,5 45 25 46% 1490
20 25 11 19,5 45 25 58% 1050
20 30 11 20,5 45 25 55% 1059
20 35 11 29,5 45 25 96% 1076
20 40 11 34,5 45 25 94% 1084
20 30 9 20,5 45 25 63% 1115
20 30 10 20,5 45 25 56% 1089
20 30 11 20,5 45 25 55% 1059
20 30 12 20,5 45 25 56% 1028
20 30 13 20,5 45 25 57% 996
20 30 11 18,5 45 25 55% 1047
20 30 11 19,5 45 25 56% 1051
20 30 11 20,5 45 25 55% 1059
20 30 11 21,5 45 25 54% 1062
20 30 11 22,5 45 25 50% 1053
20 30 11 20,5 35 25 55% 1060
20 30 11 20,5 40 25 53% 1023
20 30 11 20,5 45 25 55% 1059
20 30 11 20,5 50 25 52% 1032
20 30 11 20,5 55 25 54% 1050
20 30 11 20,5 45 20 52% 1019
20 30 11 20,5 45 22,5 54% 1043
20 30 11 20,5 45 25 55% 1059
20 30 11 20,5 45 27,5 54% 1020
20 30 11 20,5 45 30 55% 1056
be3 3aBuxpyBaua 53% 611
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[IpoanamizyBaBiy, MPEACTaBICHI BHINE pPE3yJbTaTH, MOXHA IIATH BUCHOBKY, IO
ONTUMATBHOIO KOH(ITypaIli€ro TOCTIPKYBaHOTO 3aBUXpyBaya, s yJIOCKOHaJIeHHs (uIbTpa-
HelTpainizaTtopa, SKMi BUKOPUCTOBYETHCS HAa 0araTbOX Cy4yaCHMX aBTOMOOUIAX 3 JU3EIbHUM
B3, € koHiryparuis 3 Takumu napamerpamu d =20 mm, D = 35 mm, r = 11 mm, R = 29,5
MM, a = 45°, L = 25 mm. [lpm 3actocyBaHHI 3aBUXpyBaua naHOi KoH(iryparii rmioma
posnoniny BI' 30unburyerscss Ha 82% mpu 30UIbIIEHHI TiApaBiiuHoro omopy Ha 465 Ila
BITHOCHO TIOKa3HUKIB  (inbTpa-HeWTpamizatopa 06e3 3aBuxpyBaya. OTxke MOXKHA
CTBEpKYBaTH, IO BIALIGHTPOBO-CTPYMEHEHBHM 3aBUXpyBau € Oulbll e(QEeKTHBHUM 3a
JIOTIATHUH, SIKUH TOCITIKYBaBCs B [5].

[TimBoasTum MiICYMKH aHATI3y OTPUMAHHUX PE3YyJIbTaTIB JOCTIIHKEHHS, MOYKHA CKa3aTH,
10 3aCTOCYBAaHHS 3aBHUXpyBaua Ja€ 3MOry 3HAYHO IMOKpPALIMTU MOKa3HUKH ouyucTku BI' y
¢inbTpax, sKi BAKOPUCTOBYIOTHCS Ha 0araThOX Cy4acHHX aBTOMOOUIIX 3 auzenbHumu J[B3. B
TOM e yac po3paxyHOK Ta MiA0ip mapaMeTpiB 3aBUXpyBadya Ma€ MPOBOAUTUCA AJI KOXKHOTO
okpemoro ¢inpTpa. Ilomampmii AOCHiKEHHS MalOTh OyTH CIPSMOBaHI Ha BHU3HAYCHHS
MOKAa3HUKIB €)eKTUBHOCTI (PibTpa-HEeUTpaizaTopa B 3aJIeKHOCTI BiJ] B3a€MOIii BCiX 3MIHHUX
napaMeTpiB 3aBUXpyBaya, OCKUIBKH Ha JIaHOMY €Talll PO3IJISAAl0ThCS JIMIIE OJAWHUYHI 3MiHI
KOKHOTO 3 HUX.

BucnoBku. 1. [IpoBeaeHo aHami3 JiTepaTypHHX JDKEpEN, B SKHX OIHMCYEThCA
yAOCKOHaJIeHHsT (inbTpiB-HeWTpanizatopiB BI' auzeniB nuisixom posnoainy nmotoky BIT mo
wIoIi (PiIBTPYBATIBLHOTO EIEMEHTY.

2. OmmcaHo  KOHCTPYKIIO  3alpONOHOBAHOTO  BiIIIEHTPOBO-CTPYMEHEBOTO
3aBuxpyBada BI' y ¢inbrpi-nerTpamizaropi.

3. OnucaHo po3paxyHKOBY MOJEIb MIPOTOTHUILY cucTeMH ouuiieHHs BI' aBromMo0is
3 pu3enbHuM JIB3 ¢ BimoOpakeHMMH TpaHMYHHMM M TMOYaTKOBUMH YMOBaMH, CTBOPEHY Y
CFD-kommnexct COSMOSFloWorks.

4. JloBeneHo paIioHAIBHICTh 3aCTOCYBaHHS BIIIIEHTPOBO-CTPYMEHEBOTO
3aBUXpyBaua y (inbTpax, sIKi BUKOPHUCTOBYIOThCS Ha 0araThbOX Cy4YacHHX aBTOMOOUIAX 3
nuzensHuME JIB3, 3 HacTynmHUMU napaMeTpaMu: BUCOTa IBUHTOBOI yacTHHU d = 20 MM, D =
35mM, =11 MM, R=29,5 MM, o =45°, L = 25 MMm.
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[IpoBeneH ra3oqMHAMHYECKUI aHaiM3 MPOTOTUIA (MIbTpa-HeWTpanu3aropa OTPadOTABIIMX Ta30B
JIM3ETIbHOTO JIBUTATENIsl BHYTPEHHETO CrOpaHMs, OIpENeNICHO II0Ka3aTeln IOBBIIEHHS 3(PQPEKTUBHOCTH
OTHOCHTEJIFHO Ha9aIbHONW KOHCTPYKIMH (HUIIBTPA.

KiroueBble ciioBa: orpaboTaBiiMe Tas3bl, (QUIBTP-HEUTPAIM3aTOP, 3aBUXPHUTEIb, KOMIIBIOTEPHOE
MOJIEIUPOBAHHE.

Way of the improvement of the filter-neutralizer gas of diesel exhaust gases by means of center
streem swirl / A. V. Ilchenko, V. U. Baluk, U. V. Trostenuk // Bulletin of NTU «KhPI». Series: Car- and
tractorbuilding. — Kharkiv : NTU «KhPI», 2014. — Ne 8 (1051). — P. 78-83. — Bibliogr.: 11. — ISSN 2078-6840.

A gas-dynamic analysis of the filter-neutralizer prototype of diesel exhaust gases was made. Indicators
of increasing the efficiency relative to primary design of the filter were defined.

Keyword: exhaust gases, filter-neutralizer, swirl, computer simulation.
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