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HAVYKOBO-TEXHIYHA [HOOPMAIIIA

IHHOKPAIIEHHSA XAPAKTEPUCTUK ABUI'YHA MEM3-317
3 CUCTEMOIO I'bO HIVIAXOM BCTAHOBJIEHHS BAPIATOPA
BUIIEPE/UKEHHSA KYTA 3AITAJIIOBAHHA

Beryn

[epcriekTrBH aBTOMOOIUIFHOTO TPAHCHOPTY 3 ABUI'YHAMHU BHYTpilHbOro 3ropaHss ([IB3) ticHo moB’s3aHi 3 mpo-
O6neMamy 3a0pyIHEHHsSI HaBKOJMIIHBOI'O CEPEIOBHINA 1 MEPCIEKTHBOIO AehIlUTy HajBa, sIKe OTPUMYIOTh 3 Ha(TH.
ANbTepHAaTHBHI BUM MaJKMBa IIHMPOKO BHKOPUCTOBYIOTHCS, 1 CHOTOJHI CBITOBI aBTOBHPOOHMKH BIPOBAKYIOTH HOBI
MOJIETi IBUT'YHIB, 10 MPALIOIOTH Ha Ta30M0Ji0HOMY ManuBi a0 cruprax.

Bracninok kommiekcy ¢axTopiB, B YKpaiHi Ma€ Micue TeHAEHIIs O 3pOCTaHHs KIIBKOCTI aBTOMOOLTIB i3 OeH3u-
HoBuMH JIB3, siKi mepeobiamHaHO U pO3IIUPEHHST MOMIIMBOCTI iX poOOTH Ha MpONaH-OyTaHOBMX Ta30BHX CyMilIax,
Ipu YoMy 1ie crocyeThes 1 JIB3 13 30BHINIHIM CyMIIIOYTBOPEHHSM, 1 IBUTYHIB 13 CHCTEMaMH PO3MOAIJICHOr0 Ta 0e3mo-
CEepEeIHbOro BIIOPCKYBaHHS. ToMy, B TaHMH Yac mepexij] 3Ha4YHOI KIIBKOCTI TPaHCIIOPTHHUX 3ac0o0iB Ha ra3 € HaraJbHUM
MIPAaKTHYHAM MTUTAHHSM, a JIOCII/DKEHHS BIUIMBY 3aMiHH IajMBa Ha XapaKTEPUCTUKH JABUT'YHA Ta KEPYBaHHS LIUM IPO-
LIECOM € aKTyaJIbHUM HayKOBHM HAalpPsIMKOM.

AHaJi3 nmonepeaHix A0CIizKeHb

PoGounii yki aBTOMOOITBHMX JIBUTYHIB BHYTPIIIHBOTO 3TOPSIHHS, 10 MPAIFOIOTh Ha Ta30BOMY IaJIMBi, B OCHOB-
HOMY iIEHTHYHHH poO0doMy IUKITY TIpH poOOTI Ha pinkomy manusi. OHAK BUJ 3aCTOCOBYBAHOTO ITAJIMBa BIUIMBAE HA
PSI TEXHIKO-€KOHOMIYHHMX 1 CAHITAPHO-TIr1€HIYHHUX ITOKA3HUKIB IBUTYHA.

[epeBara Bij BUKOPHCTaHHS T'a30BOTO ITAJINBA B aBTOMOOUIFHHX JBUI'YHAX CKJIAJAa€ThCs B IEPITy YEpry B 3MEH-
IIEHHI TOKCUYHOCTI BiAIIpaIibOBaHMX rasis. ['a3ononiOHe maauBo, sike HAAXOANUTH 10 3MIIIYBaJILHOTO IIPHCTPOIO, 3HAY-
HO KpaIie 3MIIIYEThCS 3 MOBITPSM, HIXK PO3TOPOIICHE PiJIKe MAIUBO B KapOIOpaTopi i BITyCKHOMY TpyOotpoBomi. Dop-
MYETBHCS OLTBII OJJHOPIAHUM CKJIAJ Ia30MOBITPSIHOL CyMilll, sIka pIBHOMIpHIIIE pO3MOAUISETHCS 1O ITiHApax [1-6].

[Tpn nepeobragHaHHI JOPOXKHIX TPAaHCHOPTHHUX 3ac00iB 3 cepiifHMMHU OCH3MHOBHMH JIBUTYHaMH Ui poOOTH Ha
3pimkenomy HadroBomy rasi (LPG) moTyxHICTh IBUT'YHA 3a3BHYal 3HWKYETHCS Ha BennanHy 10 15...20 % BHacmigox
HIDKYOi €HEPrOeMHOCTI Ta30IMOBITPSHOI CyMillli Ta 3MEHIICHHsI HAIIOBHEHHSI LIMJIIH/PIB MOBITPSIM, IO NMPHU3BOAUTH 10
TIOTIPIICHHS TSATOBO-LIBH/IKICHUX BJIACTUBOCTEW Ta IPOAYKTUBHOCTI Ta300aI0HHOrO aBTOMOOLISL. [IpoTe e 3HmKeHHs
MOTY>KHOCTI MO’KHA KOMITCHCYBaTH KEPYBaHHSM SIKICTIO IIAJIMBOIIOBITPSIHOI CyMillli Ta YacoM i1 3anaTtoBaHHsL.

MeTta gocigKeHHs

3HayHEM HemonikoMm pobotn GemsmHOBHX JIB3 mpm ix mepeobmagHaHHI Ta poOOTI Ha Ta30BOMY TAJWBi € 3MEH-
mieHHs e()eKTUBHOI MOTYXKHOCTI IBUTYHA 1 30UTBIICHHS BUTpATH HaimuBa. J{s 301MbIIEHHS MOTYXHOCTI Ha Ta30BHX
JBUTYHAX JOIIFHO KOPUT'YBATH KYT BUIIEPEIHKEHHS 3aIaIIOBAaHHS B OiK HOro 30ibIIeHAS (TOOTO MOYATOK MOoAadi iCK-
pu Hactae pasime). 3 IbOr0 BHUIDIMBAE MeTa POOOTH — BH3HAYCHHS ONTHUMANBHUX XapaKTEPUCTHK OCH3MHOBOT'O
4- TaKTHOT'O JBUTYHA JIETKOBOT'O aBTOMOOIJS 3 ICKPOBUM 3alaiOBaHHAM i Cy9YaCHUMH CHCTEMaMH BIIOPCKYBaHHS OCH-
3WHY 1 3p1HKEHOr0 HA(TOBOTO Ta3y MpH Horo podoti Ha 000X BHUIAX MalUB, Ta 3 TOJATKOBUM KOPUTYBAHHS KyTa BHUIIC-
PEIDKEHHS 3alIaTIOBAHHS BapiaTOpPOM.

MeTtoau nociigKeHb

BapiaTop kyTa BHUIIepeKEHHS 3aIaIFOBAaHHS — HEBEIMKHUH 3a TabapuTaMy eIEKTPOHHUN IPUCTPIH, SIKIM BCTAHOB-
TMOETBhCSL B cucTeMy 3anamoBanHs [IB3 3 razobamonnum obmamHanasM (['BO). ['omoBHI mepeBarn BapiaTopa: TOYHO
BH3HAYa€ MOMEHT 3alaJIFOBAaHHS T'a30BOi CYMIIII; ONTHMI3Ye TPOIEC 3TOPSHHS ra3y B OCH3HHOBOMY JIBUTYHI; BHACIIIOK
YOro 3HIKYEThCS BUTPATa MalliBa; ABUTYH IIPAIIOE M SKIIE 1 THXIIIe; BIYCKHI KJIAaHH i Cijia KJIalaHiB MEHIIE CXU-
JBHI 0 TeperpiBy i caykath JoBIIe; pododa Temmeparypa [IB3 i BigmpanpoBaHUX Ta3iB HE IMiIBUIIYETHCS (TOPIBHIHO
3 6eHsuHOBUMY JIB3); mpUCTpiii MOXXKHA TEMOHTYBATH 0€3 IIKOIM ISl Ta30BO1 armapaTypH.

lomoBHa ¢yHKIIsS BapiaTopa — KOPHUTYBATH KYyT BHICPEMKCHHS 3alalllOBaHHS, IMO0 MalHBO 3TOpajo
HalieekTuBHIme, B OinpII MOBHOMY 00’eMi. BapiaTtop, BH3HA4YHMBINM, IO IBUTYH NEpeBEACHO Ui poOOTH Ha rasi,
3MIHIO€ CHTHAJ BiJl AaTYMKA MOJIOKEHHSA KONIHYACTOr'O BajJy TaK, IO €JIEKTPOHHUH OJOK KepyBaHHS A€ KOMaHIy Ha
T AITaTIOBaHHS [TAJTMBA HA KUTbKa TPaIyCiB paHiIIe.

Jl1st mpoBeneHHsT HeO0OXiTHOTO KOMIUIEKCY BUNIPOOYBaHb OYB BHKOpUCTaHUI aBTOMOO1Ts Daewoo Lanos 3 aBury-
HOM MeM3-317, ocHamIeHN CHCTEMOIO KUBJICHHS 3piHKeHNM HaQToBHM ra3oM yerBeproro nokoninas STAG 4 Plus 3
BapiaTopoM BunepemkenHs 3anamoBanas Microluch 3Dind. Cucremy manmBomnogadi 3MiHEHO Tak, MO0 MaTH MOXKIIH-
BICTh IIBHIKO 3MIHIOBaTH BUJI 3aCTOCOBYBAHOTO ITAJINBA; POBEJCHO HATAIITYBAHHS ONTHMAIBHOIO KyTa BUIIEPEIKEH-
HS 3aITTIOBAHHS.

[Ipobnema mepexoxy Bix OEH3WHY Ha Ta30BE MATUBO BUPIIITYETHCS 32 PAXYHOK IMEPENpOrpaMyBaHHs TaOIHIb KyTa
BHIIEPEDKEHHS 3aaIIOBaHH B MiKPOIIPOIIECOPHOMY OJIOI YIPaBIiHHS IBUTYHOM aBTOMOOUIS, ajie Iie 3py4YHO JIHIIE y
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pa3i MOXJIMBOCTI CTBOPEHHS! IBOPEKMMHOI NPOIMINBKY (TOOTO MpU poOOTI Ha OEH3MHI BUKOPHCTOBYETHCS IpOrpaMa 3
OHMMHU («3aBOJICBKMMU») TaONUISIMU KyTa BUIEPE/DKEHHS 3allafllOBaHHs, a HAa ra3i — iHIIMMH — 3MIHEHUMH 32 3a]a-
HUM anroputMmoM). [Ipu mpomy mepexin MiXK IporpamMaMy 3JiHCHIOEThCS aBTOMAaTH4HO, B 3aJIKHOCTI Bij oOpaHOro
TaauBa.

3aex)HOCTI KyTa BUIEPEIHKCHHS 3aIaIIOBaHHs BiJl 4acTOTH 00epTiB IpH poOOTi HA OEH3MHI Ta 3pimKeHoMY Had-
TOBOMY Ta3i (Iicis OnTHMIi3alii) MpeAcTaBIeHO Ha PUCYHKY 1. Binpmn paHHIN KyT BHIIEpEDKEHHS 3alalioBaHHS IPH
poboTi Ha ra3oBoMYy NajuBi (KpuBa 2 Ha PUCYHKY 1) BiTHOCHO poOoTH Ha OeH3MHI (KpHBa 1) CTBOPIOETHCS BapiaTOPOM.
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Puc. 1. IopiBHSIHHS KyTiB BUIIEpePKEHHS 3anamoBanHs qsuryHa MeM3-317 Ha Gensui Ta 3pimKeHOMY HaGTOBOMY Tasi:
1 — 6en3un; 2 — nponan-0yranoBa cymim JICTY EN 589:2017

[l CTBOpEHHS CTATUYHOIO HABAaHTa)KEHHS Ha JBHUTYH, JUIA TOYHOro HamamrtyBaHHs ['BO Ta cucremu 3amaiio-
BaHHS y BCiX [liala30HaX HABAHTAKEHHS BUKOPHCTAaHO nuHamoMmerpuunuii crena tamy MAHA LPS 3000. 3a qonomo-
TOI0 CTCHIY BUMIPSHO MOTY)XKHICTh Ta 00epTaIbHUI MOMEHT JBUTYHA, 1Al BAKOHAHO TIOPiBHSIHHS IapaMeTpiB ABUTyHA
pu poOoTi Ha OeH3MHI 1 Ha Ta3i. 3a JOMOMOT 00 TWHAMOMETPUYHOTO CTEHAY BUKOHAHO TOYHE HAJAIITYBAaHHS BapiaTo-
pa BUIEpEDKSHHS 3aIIaTFOBaHHS.

Bukiax 0cHOBHOro MaTepiajy A0c.TiKeHHsI

3a JOmoMoror MporpaMHOro 3a0e3redeHHs KyTH BUIEPEIKEHHS 3alalFOBaHHS 3MiHIOBAJINCh Ha PI3HUX 00epTax
JIBUTYHA 3 KpokoM 7 = 100 xB™!. 3anexHicTs KyTa BHIIEpEPKAaHHS BiJ YaCTOTH OOCPTAHHS Ta BiJ HABAaHTA)XCHHS HA JBU-
ryd MEM3-317 npezacraBieHo TphOXMipHUM TpadikoM (PUCYHOK 2).

[MoeramHo 3MiHIOBaBCS KT BUIIEPEIDKSHHS 3allaIFOBaHHs, IPU HBOMY (piKCyBaJIOCh, IPH SKUX 3HAYCHHSX KyTa 3a-
0e31evy€eThCsl OTPUMAHHS MAKCHMAIIBHOI OTY)KHOCTI 1 MAKCUMAJIBHOTO KPYTHOTO MOMEHTY.

Crouatky OyIT0 BU3HAUEHO XapaKTEPUCTUKU ABHTYHA TpH poOOoTi Ha OeH3WHI 1 Ha rasi, ajge 6e3 BapiaTopa KyTa
BUIIEPEKEHHS 3aMalioBaHas (IuB. puc. 3). MakcumalbHa MOTYKHICTh Ha OeH3uHi 1 Ha ra3i ckmana 51,7 kBri 51,9 kBt
BimmoBigHo. ITicis BcTaHOBIEHHS BapiaTopa i poOd0OTH OBUTYHA 31 30UTBIICHAM KyTOM BHUIIEPEDKCHHS 3alalioBaHHI Ha
¢ = 6...8 TpamyciB moBopoty komirgacroro Bany (IIKB) MakcumansHa MOTYKHICTB Tipu poOoTi Ha Ta3i ckirana 58,0 kBT.

3a pe3ynbTaTaMH MOPIBHSUIBHUX OCTIKEHb BCTAHOBJIEHO, IIO IMOKA3HUKH e(eKTUBHOCTI aBuUryHa MeM3-317
mpu poOOTi Ha 3piMmKEHOMY Ha(TOBOMY Ta3i Jemio 3pocid y MOpiBHSAHHI 3 poOoTor0 Ha OeH3uHi. ['0moBHMM YuHOM
HiJIBUILEHHS ePeKkTHBHOI NOTY)xHOCTI N, (10 9,9 %) Ta obepransHOro MomeHty My, (10 7,5 %) B diana3zoHi oOepTiB
JIBUTYHA Bix xojoctoro xomy mo # = 4000 xB™! mocsracTees 3a PaxyHOK JOJATKOBOTO BUIIEPEIKCHHS 3alaOBaHHS,
CTBOPIOBAHOTO BapiaTOpOM, Ha BeIWUYHHY Bix @ = 0 10 ¢ = 8 TpamyciB MOBOpPOTY KoliHYacTOro Bairy. 30inbpmenHs N,
(mo 11,0 %) Ta My, (o 11,7 %) npu obeprax nonan 4000 xB™ JIOCATHYTO TONIOBHMM YHHOM 33 PAXyHOK PEry/TioBaHb
SIKOCTI TTaJTMBOMIOBITPSHOI CYMIiIlli Ta30BOIO amapaTyporo ABUTYHA.
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Puc. 2. 3anexHicTs KOPUTYBaHHS (BUIIEPEKCHHS) KyTa BHIICPE/PKAHHS () BAP1aTOPOM BiJ 4acTOTH OOEpTaHHS Bally 71 Ta
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HaBaHTa)XeHH: P Ha nBuryH MeM3-317 mpu poOoTi Ha rasi
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Puc. 3. 30BHilIHS MIBUAKICHA XapakTepucTUKa ABuryHa MeM3-317, 1110 npaiioe Ha pi3HUX BU/aX MaJUBa:
—— ——OCH3UH, = + s [33; s ['33 (3 BAP1ATOPOM KYTA BHICPEDKCHHS 3aTIATIOBAHHS);

1 — kpuBi 00epPTaNBHOrO MOMEHTY; 2 — KPUBI €()eKTUBHOI TOTY)KHOCTI

Buxomsun 3 oTpUMaHHX pe3yNabTaTiB, BCTaHOBJIECHO, mo ['bO, cucTeMa >KHUBICHHS Ta 3alaOBAaHHS aBTOMOOLIS
Daewoo Lanos 3 asurynom MeM3-317 HanamToBaHi NpaBHIbHO 1 IPAIFOIOTh KOPEKTHO.

BucHoBku

I'onmoBHOIO MEpeBaroro BCTAHOBJIEHHS BapiaTopa KyTa BHUIIEPEIKEHHS 3amamoBaHHs Ha nABuryHu 3 I'bO e mokpa-
HICHHS e()EKTUBHUX XaPAKTEPUCTUK JBUTYHA, MOJIMIICHHS TSATH 1 JUHAMIKA aBTOMOO1IIS.

[ManinAS MOTYXHOCTI Ta 00EPTATHLHOIO MOMEHTY OSH3MHOBOTO ABHUTYHA IIPU IIEPEXOAI Ha Ta3 B [iana3oHi o0epTiB
710 4000 XB"' KOMITEHCY€ETBCS 32 PAXYHOK pOOOTH BapiaTopa Ta MaJo BiXdyTHOIO MPH eKCILTYaTALlii ABHTYHA HABITH IPH
pyci aBToMOO1IA 3 Micist. Mae MicIie CKOpOYCHHSI BUTPATH ra3y 1 3MEHIIICHHS HaTrpiBaHHS JBUTYHA.
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