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AHaJIi3 aKTUBHOI aePOAUHAMIKH aBTOMOOLISA 3 IBOCEKUIHHUM aHTUKPUJIOM
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Anomauyin. Y pobomi posensnymo npobiemu HepiGHOMIPHO20 PO3NOOLTY HABAHMAIICEHHS MA OANAHCY MIJC NPUMUCKHOIO
CUNOIO 1 CUIOI ONOpPY AHMUKPULA HA 3A0HI KOJeCcd 2OHOYHUX ABMOMOODINIE uepe3 CMBOPIOGAHY NPUMUCKHY CUTY
AKMUGHUM AHMUKPULOM NI0 YAC NPOXOOICEHHST WEUOKICHUX NOBOPOMIS. 3anponoHo8aHo KOHYenyilo axmugHol
aAepoOOUHAMIUHOL cucmeMmu 3 080MA HE3ANEHCHUMU AHMUKPULAMY MA AKMUGHUM Pe2YTIO8AHHIM 3MIHU KYMA NOIONCEHHS,
Wo CRpusic DIBHOMIPHOMY DO3NOOITY HABAHMANCEHHA MidC 3A0HIMU Kojdecamu i MAKCUMATbHIN epexmugHocmi
npoxooicentss nogopomis. Buxonano moodemoeanns pobomu maxoi cucmemu 'y cepedoguwi SolidWorks 3
suxopucmanuam mooyaa Flow Simulation. Busnaueno nepcnexmueHicmov O00CHIONCEHHA ONMUMANbHUX NAPAMEmpie
AHMUKPUTL 7151 OOCACHEHHSL OANAHCY MIXNC NPUMUCKHOIO CUTLOI0, ONOPOM ROGIMPS Md CMadiIbHICIIO a8mMoMOOLsL.
Knrouosi cnosa: anmuxpuno, axmusHa aepoOUHAMIKA, 2OHOYHUL A8MOMOOINb, OOCHIONCEHH aAepPOOUHAMIKU,
2i0ponpusio.

Ha rono4ynmnx aBTOMOOUIAX MPUCYTHS Tpo0IeMa 3 pO3MOIIICHHSIM HaBAaHTAXKEHHS 1 3USTUICHHS
3 JIOpOrOI0 MK KOJIeCaMH 3a PaxyHOK HPUTHCKHOI CHJIM aHTHKpWJA, fKa OMHCaHa B poOOTi
B.M. I[1aBnenka [2]. YacTkoBe BUpIIIEHHS IT1€T TPOOIEMH 3a0€3MeUy€EThCS 3aCTOCYBaHHSAM aKTHBHOT
aepoJIMHaMIKH, 3aTHOT 3MIHIOBaTH CBOi MapaMEeTpH 3aJie)KHO BiJl YMOB Ha Tpeky. Y Wil poOoTi
30Cepe/HKEHO yBary Ha aHaji3l poOOTH aHTHUKpPUJIA TOHOYHOTO aBTOMOOiINS. BuBuUMBIIM HasBHI
TEXHIYHI PIIICHHS, BUSBIICHO IXHil TOJIOBHUI HEJOMIK: €()EeKTUBHICTh AaKTUBHOT'O aHTUKPHJIA 3HAYHO
3HIDKYETBCS TiJ Yac TPOXOJDKEHHS TOBOPOTIB Ha BHCOKIM mBHAKOCTI. Ile 3ymoBieHo
HEPIBHOMIPHUM PO3MOIIJIOM HABAHTAKEHHS MI>K KOJIECAMH TIi/1 BIUTHBOM BiAIIEHTPOBHX cu (puc. 1),
[1]. ¥V Takux yMOBax aHTUKPUJIO T€HEPYE MPUTUCKHY CHITYy, IO JII€ IMiJl TIEBHUM KYyTOM BiJHOCHO
Ky30Ba, 1110 I1i¢ O1JIbIIe Moripinye ArucOanaHc HaBaHTAKECHHS MIXK 3aJHIMHU KOJIECaMHU.
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Puc. 1. 3mileHHss HaBaHTAa’KeHHA MiK KoJiecaMH IIPU NOBOPOTi aBTomMo0ins [1]
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OTtpumani JaHi 103BOJISIOTH JOCTIAUTH €(PEKTUBHICTh KOHCTPYKIiT aKTUBHOI aepOIMHAMIYHOT
CHCTEMH 3 JIBOMAa HE3aJIC)KHUMH AaHTUKPHIAMH, SKa OyAe 31aTHOK 3a0e3NeYnTH PiBHOMIPHHN
pO3MOALT HaBaHTaKEHHS MK 3agHiMH Koslecamu. Ha (puc. 2) mpejacraBieHO Bi3yali3alilo
MOJICTIIOBAHHS POOOTH TaKUX aHTUKPWJ Y IporpamHomy cepenouiii SolidWorks i3 3actrocyBaHHIM
moayst Flow Simulation.
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Puc. 2. MoaeroBaHHsI po00TH aHTHKPHJI B YMOBaX HAa0irarouoro noToky moBiTps

[Momanpim MOCHIIKEHHS CHOPSIMOBAaHI Ha BHW3HAYEHHS ONTHMAJIBHOTO KyTa BIJIXWUJICHHS
AHTUKPWI, 10 JO3BOJUTH 3a0€3MeunTH OallaHC MIX TPUTUCKHOI CHIIOI0 Ta aepoIMHAMIYHUM
OTIOPOM, a TaKOXX JIOCATTH PIBHOMIPHOTO PO3MOIITy HaBAaHTAKEHHS MK 3a/IHIMHU KojecaMu. Y X0l
JOCTIKEHb JUJIS TPhOX MIBHIKOCTEH pyxy aBTroMobins (150 km/ron, 200 km/rox, 250 km/rox) Oyio
MIPOBEJICHO BUMIPIOBAHHS MPUTHUCKHOI CHJIM Ta CHJIM OIOPY aHTHKPWJIA MPH PI3HUX KyTaxX HaXHITY.
HaBenenwuii rpadik Ha (puc. 3) UTIOCTPYIO€ OTpUMaH1 pe3yIbTaTH.
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Puc. 3. 3ayexkHicTh BeTUYMHN NPUTHCKHOI CHJIM BiJ 3MiHM KyTa aHTHKPHJIa

Jiist omiHkM sIKOCTi Tpodinst kKprita OymyeTbes rpadik “momnspa’, mo BigoOpakae 3aJeKHICTh
koedimienta mputuckuoi cuiu (Cl) Ta koedimienta cum onopy (Cd), sikuii 300paskeHnii Ha (puc. 4).
Metoa noOy1oBH moJisipiB onucyeTbest B podoti Lorenzo Battisti [3].
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Puc. 4. I'padik “Ilonsipa” nus mBuakocti 150 km/rojg

Ha ocHOBI ociiqHUX TaHKUX MpH apaMeTpi KyTa Haxuiay B pamkax 0-10 rpamyciB aHTHKpHIIa
MPALIOI0Th MPABUIBHO 1 3a0e3meuyeThes JiHiiHe 30UTbIeHHs mpuTUcKHOI cmn. Ha rpadiky nmpu
KyTi aTaku aHThKpuia nmonaf 10 rpamyciB BiiOYBa€eTHCs 3pHB MOTOKY MOBITPS 1 3pOCTAE CUIIA OTIOPY, IO
B CBOIO Yepry BIUIMBAE HA MPUTHCKHY CUITY. SIBHIIE 3pUBY IIOTOKY OMHUCYETHCS B podoTi Steven Ho [4].

TakuM YMHOM BH3HAYEHO, 1110 31 301IBIICHHSAM KyTa aTaKH aHTHKPHJIa IPUTUCKHA CHIIa He Oy e
301IBIITYBATUCH 3 TIOCTIHHUM TPEHJIOM, a CHJIa OMIOPY MPOJOBKYBaTUME POCTH JIiHIHHO. BapTo Takox
3ayBaXHTH, IO IIBUJAKICTH PyXy Maibke HE BIUIMBA€ Ha €(QEKTUBHICTH POOOTH aHTHKpWIA, IIE
03HayYae 1o Gopma MOMePEIHOTo Mepepizy oOpaHa MPABHIIBHO 1 HA SKICHY 3MIiHY MPUTUCKHOI CHIIH
BITUBATUME TUTHKU KYT BIIXWICHHS aHTUKpWiIa. Pi3HUI KyT BIAXWJICHHS aHTUKPWI B TOCIIHKCHHI
Ma€ BIUTMB Ha PO3IOJIiJ HABAaHTAXECHHS MIXK JIIBOIO 1 MPABOIO CTIMKOIO, a OTXKE II€ /1a€ MOXKJIMBICTh
BIUIMBATH Ha 3YETJICHHS 3 JJOPOTOI0 OKPEMO JUTs KOSKHOTO 3 3aIHIX KOJIecC.
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Analysis of active aerodynamics of a car with a two-section wing

I. Sytnyk, O. Gubarev
Igor Sikorsky Kyiv Polytechnic Institute, Kyiv, Ukraine

Abstract. The paper examines the problems of uneven load distribution on the rear wheels of racing cars due to the
creation of a downforce by an active wing during high-speed turns. The main attention is paid to the analysis of the
influence of centrifugal forces, which aggravate the load imbalance, and the need to develop new design solutions is
substantiated. The concept of an active aerodynamic system with two independent wings, which contribute to the even
distribution of the load between the rear wheels, is proposed. The operation of such a system was simulated in the
SolidWorks environment using the Flow Simulation module. The prospects of studying the optimal parameters of the
winglets to achieve a balance between downforce, air resistance and vehicle stability are shown.
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