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OBI'PYHTYBAHHSA IAPAMETPIB IOCJIIIOBHOI
T'BPUJHOI CUJIOBOI YCTAHOBKHU JIETKOBOI'O ABTOMOBLISA

3a0pyJHEHHS] HABKOJHIIHBOTO CEPENOBHUINA  BIANpPAlbOBAHUMH Ta3aMu
JBUTYHIB BHYTpilHboro 3ropsiHas ([AB3), nedinut HadToBUX manmuB i riiodajbHe
NOTEIUIIHHS, € KIYOBUMHU (aKTOpamMH, IO CTUMYJIOIOTh IOUIYK METOMIB 1
TEXHOJIOT1M JJIs1 MOJIIMIIEHHS eKOJIOTTUHUX XapakTepucTuk JIB3. Y mipomMy KOHTEKCTI
PO3MIIAIAETHCA MOXKIUBICTh MEPEXOy aBTOTPAHCIOPTY Ha €JICKTPUUHI a00 T1OpuaH1
CWJIOB1 YCTAHOBKH, K1 KOMOIHYIOTh y c001 JIB3 Ta enexTpudyHuii 1BUTYH.

Bigomo, mo riOpuaHi ycTaHOBKH crokuBaioTh Ha 30-50% MeHIne maimga,
nopiBHSHO 3 JIB3 31 CX0010 MOTYKHICTIO, SIK HACIIIJIOK 1€ TIPU3BOIUTH 10 3HHUKEHHSI
BUKHUIIB JIOKCUAY BYTJCIIO, SKUH € OJHUM 3 OCHOBHUX Ta3iB, IO CHPHYUHSIE
NapHUKOBUH e(EeKT.

OavH 3 MOTEHIIIHUX CMOCOOIB MEPEeXOoy aBTOTPAHCIOPTY HA EICKTPUYHUMN
npuBii B YKpaiHi - 1l mnepeoOjagHaHHS BXUBAaHUX aBTOMOOUTIB. JlocBifg
€BPOIEHUCHKUX Ta aMEPUKAHCHhKUX CTapTamiB MOKa3zye, 10 BapTICTh KOHBEpTalli
BXKMBAHOI'O aBTOMOOUISI Ha €JIEKTPUYHUN MPUOJIU3HO B/ABIYI MEHIIIE, HIXK L[1HA HOBOT'O
€JIeKTPOMOOUTSI. Y KOHTEKCTI HU3BKOI CIOYKMUBYOI CIPOMOYKHOCTI HACENECHHS Ie €
3HAYymuM (HaKTOPOM JIJIsl BIPOBAHKEHHS HOBOI TEXHOJIOTI].

MogepHizailisi Ha TIOpUIHUIM CUIIOBUHM MPUBIJ € JOIIBHOIO JIJIT aBTOMOOUTIB Y
Ky30Bi "yHiBepcan", Takux, ik Chevrolet Lacetti. Takuii aBTOMOO1Ib Ma€ TOCTATHHO
MICIIS JIJIST PO3MIIIICHHST OXOJIO/KYBAHOI TATOBO1 OaTapei 3 CUCTEMOIO KepyBaHHS Ta
1HBepTOpOM. BBaskaemo, 110 €KOHOMIYHO OOTPYHTOBAHMM € KOHBEPTAIlisl BKUBaHUX
aBTOMOOLIIB, 3 eKCIUTyaTaiier 061au3bpko 10 pokis.

[Ipu anrpedimi  iCHyrO4YOi CHJIOBOI CHCTEMH  aBTOMOOUIS  JOLUIBHO
BUKOPHCTOBYBaTH CXeMy, fKa mepeidayae MiHIMalbHI 3MiHM B 0a30Biil iioro
KOHCTPYKIli. ¥ IbOMY KOHTEKCTI HalOUIbIIMI MOTEHLIAT JAEMOHCTPYE MOCIIIOBHA
cXxema, 10 Ma€ MPOCTe KepyBaHHs, rependadyae MOXKIUBICTh (QYyHKLIOHYBaHHS 0e3
HEOOX1THOCTI KOPOOKM Mepeaad, a TaKoXX PO3TalllyBaHHS TATOBOTO €JIEKTPUYHOIO
JBUTYHA, K JJIs1 IPUBOAY NEPENHBOI OCl, TaK 1 AJIs 3aIHBOI.
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[TapameTpu riOpUIHOT CHIIOBOI yCTAaHOBKM OyiM oOpaHi Ta OOrpyHTOBaHI Ha
OCHOBI MaTE€MaTUYHOTO MOJCIIOBAHHS PI3HUX AacCHeKTiB, BKIIOYAIOYH POOOUMiA
IpOLEC JBUTYHA BHYTPIIIHBOIO 3rOPSIHHS, AMHAMIKY MPUCKOPEHHS aBTOMOOUISA Ta
napaMeTpu TiOpUIHOI CHUCTEMHM I Yac TECTIB 3a €BPONEMCHKUM BHUIIPOOYBAIBHUM
nukioM NEDC, BukopuctoBytoun nporpamue cepenoBuiiie MATLAB [2]. Buxinni
aHl 111 004MCIIeHb NOIA0THCI B Ta0Ium 1.

BukopuctanHs MaTeMaTHYHOTO MOJENIOBaHHS pexumy podotu B3 'y
riOpUAHIN CUJIOBINA YCTAHOBII JO3BOJIUIIO BUSHAUYMTH, 1110 HAMMEHIIIA BUTpATa MMaJiuBa
cTtaHoBUTh 242 rp/(kBTron) Ha pexuMi 30BHINIHBOI HIBUAKICHOI XapaKTEPUCTUKU
Ipu 4acToTi o6epranus Komindactoro Bany 2200 xB, npu usomy noryxsicts B3
CTaHOBUTH 34 KBT.

Tabanig 1 — Buxigai mani

Maca aBToM0011 m, KT 1300
CraTuyHUM paalyc KOJeC TIst, M 0,2794
Bucora aBTrom00111 Br, M 1,445
[[Iupuna aBToMOo611s Hr, M 1,725
KoedirtieHT 3am1oBHEHHS JT000BOI IIJIOIII aBTOMOO1IS o) 0,78
HowminanpHa edeKTHBHA MOTYKHICTh €1eKTPOABUTYHA Neyn, KBT 86
HowminanpHa yactoTa oO0epTaHHS TATOBOTO €EKTPUIHOTO IBUTYHA 1860
Ne, XB ™

MakcuMarnbHa 4acToTa 00epTaHHs TATOBOTO €JIEKTPUYHOTO JIBUTYHA 7000
Neamax, XB ™

KK/ tpancmicii 1; 0,9
[ToBHE mepenaToyHe BITHOMICHHS BiJl €JIEKTPOIBUTYHA JI0 KOJIIC 4,13

aBTOMOO1JIS Ug

[MTapamerpu JIB3 mim dac poOoTH B pekuMi HaWKpamoi NaTHUBHOI
€KOHOMIYHOCTI BU3HAYAIOTh MApaMETPH TeHepaTopa CTPyMy, KU OOMPAEThCS NS
riOpuaHOI CHJIOBOiI YCTAaHOBKHM. TakuM 4MHOM, OOUpPAHO T'E€HEPATOp MOTYXKHICTIO 3
OxBT, sikuii CIpoeKkTOBaHMi ajis poboTH 3 yacToTor obepranus 2200 x™* ta mae
KK nr=0,9.

Jliss BU3HAYCHHS TMapaMeTpiB KOMIIOHEHTIB CHJIOBOiI YCTAHOBKM Oynn
NPOBEJICHI PO3paxyHKH BIUTMBY IMapaMeTpiB Ha CEPeIHIO EKCIUTyaTalliiHy BHTpaTy
nanuBa JIB3, (Puc.l). Ilpu 3MiHi ogHOrO MapameTpa IHIII NapaMeTpu 3aIUIIaInuCs
HE3MIHHUMHU.

3MEHIIEHHS TOTY>KHOCTI aKyMyJsiTopa HpU3BOJIUTH A0 3HMKEHHS BapTOCTI
aBTOMOOLIIS, 3MEHIIIEHHSI OT0 MacH 1 30UIBIIEHHS BUIBHOTO TIPOCTOPY B OarakHOMY
Bifaciky. IIpote, 3rigHO puc.l, 1 3MiHa CcHOpUYMHSIE 30UIBIICHHS CEPEeIHbOI
ekcruTyartariitnoi Butparu manusa 3 7 1/100 kM 10 9 1/100 kM. BaxknmuBo Bim3HaUnTH,
10 TIPU LIUX po3paxyHKax He OyJio BpaXxOBaHO BIUTUB 301bIICHHS Baru akyMyJsiTopa
npu Horo 30UTblIEHHI €MHOCTI. SIKmo med (akTop BpaxyBaTH, TO E€KOHOMIYHHUN
BUTpAILl B1Jl 30UTbLIEHHSI EMHOCT1 OaTapei Moxke OyTH MEHII BUPa3HUM.
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OmauM 13 HallePeKTHBHIMIMX METOJIB ITOKPAIICHHS BUTPATH MaJbHOTO B
KOHTEKCTI T1IOpUAHOTO MPUBOJY € PEeKyTepallisi KIHeTUYHOT €HEPTii pyXy aBTOMOOLIS.
Buxopucranns pexymepailii, IpU3BOIUTh 1O 3MEHIICHHS CIIOXHBAHHS IMAJbLHOTO 3
8,1 1/100 km mo 7,1 1/100 xm. [Ipote, 1eit MeTon nepeadavdae 3HAUHY MOAEPHI3ALIIIO
0a30BO1 CHCTEMH TaTbMyBaHHS, 110 MOXE CTBOPUTH MTPOOITIEMHU.

301b1eHHsT poO0Yoro Jiana3oHy 3MiHU €MHOCTI akymyiaropa (ACb) (puc.l)
MO3UTHUBHO BIUIMBA€E HAa CEPEIHIO CKCIUTyaTalliiHy BUTpATy MajabHOro. Po3paxyHku
ceimuath, mo mnpu AC, = 0,4 kBr'rom BUTpaTa MNAJIBHOTO MaKCHUMaJbHa.
Pexomennyetbcss posrisagatd Ounbin mupokuil miamazon ACp, a came ACp = 0,8
kBt'Ton.

Takum yuHOM, B POOOTI 3aMpONOHOBAHO METOJMKY KOHBEPTAIlli CHIOBOI
ycTaHOBKM aBToMoOuIs JIB3 Ha mocnioBHHM TIOpUIHWN CUJIOBUN TMPUBI.
BusnaueHo mapameTpu TATOBOTO EJIEKTPUYHOTO JBUTYHA. 3a pe3yJibTaTaMu
MPOBEJICHOTO JIOCHTIDKEHHS PEKOMEHJIOBAaHO TapaMeTpy eJIEeMEHTIB TiOpUIHOI
CHUJIOBO1 YCTaHOBKH:

- yacToTa 06epTanHs KodinuacToro Baxy JIB3 n = 2200 xB;

-noTy>xHicTb JIB3 Ne= 34 kBrT;

-nutoma edekTuBHa BuTpata nanusa JIB3 ge = 242 r/(kBT'ron);

- makcumaiibHa eMHICTb AKB Comax = 1,3 kBT'rox;

-po6ounii niana3zon 3minu eMHocti AKb ACy=0,8 kBT 'ros.
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ANALYSIS OF MODELING METHODS FOR CREATING A RODLESS
INTERNAL COMBUSTION ENGINE WITH CYLINDER DEACTIVATION

Introduction.

Today, one of the most significant stimuli for the development of the automotive
industry is the tightening of safety standards, which includes the environmental safety
of vehicles. Over the past 40 years, engineers and researchers at leading automakers,
together with the chemists who determine fuel technologies, have achieved many
significant results

The development of a fundamentally new design of an internal combustion
engine, despite its novelty, relies on already known operating processes and design
solutions. Therefore, it is necessary to distinguish between the issues that require in-
depth study and those whose solution can be obtained on the basis of already known
results and methods from related engineering and scientific branches.

Improvement of the working process requires new designs of individual
components and mechanisms in the internal combustion engine. As a rule,
automakers rarely depart far from the established designs and introduce
fundamentally new elements in limited quantities. This makes it possible to reduce
time and money spent on improvement and development of the engine design and
move to mass production in a shorter period of time.

One of the design schemes that create prospects for the realization of
compression ratio control or cylinder deactivation by stopping the pistons is an
engine with a crank-crank mechanism (CCM) of piston motion conversion [1].

In this paper the aim was to analyze and determine those modeling methods that
meet the objectives of a comprehensive study in a minimum time of the design and
operational processes occurring in a new crankless engine, up to the implementation
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