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JIO BUBOPY 13JI0BOI'O LIUKJIY I'NNBPUJTHOT'O ABTOMOBLISA
A.B. Bopona, acnipant, HamionanbHuii TpaHcnopTHni yHiBepcuet, M. Kuis

Anomauia. Ilposedeno ananiz ichyrouux i3008ux Yyuriie, GUKOHAHO NOPIGHAHHS O€AKUX 3 HUX Mad 6Ub-
Pano i3006utl Yuka 0 2IOPUOHO20 MPAHCROPMHO20 3AC00Y, KUl HAUOLIbU OOCMOBIPHO 8IOMBOPIOE
PYX asmomobiis 6 yYMOBAX eKCnayamayii i KUl MONCIUBO 8IOMBOPUMU NPU eKCREPUMEHMATbHUX GU-
NPOOYBAHHAX HA MOOEIOIOYOMY POIUKOBOMY CIMEHOL.

Knrouoei cnosa: i3006uii yukn, MiCoKuil Yukit, 3aMiCbKUti Yuki, cIOPUOHULL asmomodiib, mpaHcnopm-
HUUL 34CiO, YMOBU eKCINITyamayii.

K BbBIGOPY E310BOI'O HUKJIA THBPUJIHOI'O ABTOMOBNJIA
A.B. Bopona, acnupant, HaniuoHaJIbHbI# TPAHCHIOPTHBIN YHUBepcHuTeT, I'. Kues

Annomayus. [lposeden ananuz cywecmeyroumux e30068blX YUKIL08, 6bINOTHEHO CPAGHEHUE HeKOMOPbIX
U3 HUX U 8blOPAH €30080U YUK 0151 SUOPUOHO20 MPAHCHOPMHO20 CPedCcmed, Hauboiee 00CMOBePHO
B0CHPOU3BOOAUULL OBUIICEHUE ABMOMOOUIS 8 YCIOBUAX IKCILYaAMayuu U KOMopbvlil 603MON’CHO 80CH-
pousgecmu npu SKCNEPUMEHMATLHBIX UCTIBIMAHUSAX HA MOOEIUPYIOUeM POTUKOBOM CIeHOe.

Knrouesvle cnosa: e300601 yuxi, 20poocKoll Yuki, 3a20p0OHbLI YUK, 2UOPUOHBLIL A8MOMOOULL, MpPa-
HCHOPMHOE CPeOCmB0, YCI08UsL IKCIIYAMAYUU.

CHOOSING DRIVING CYCLE OF HYBRID VEHICLE
A. Vorona, postgraduate, National Transport University, Kyiv
Abstract .The analysis of existing driving cycles was performed. After comparing some of the cycles,
one specific driving cycle was selected for the hybrid vehicle as the most reliable in representing the
real ~moving of the vehiclein operating  conditions and ~ which may  be reproduced at

experimental tests at the modeling roller stand.

Key words: driving cycle urban cycle out of town cycle, hybrid vehicle, vehicle operating conditions.

Beryn

[Ilo6 mpuBecTH aBTOMOOLTL B pyX, HOMY He00-
xigHa eHeprisf. lls HEoOXigHICTH B OUIBIIOCTI
BUTA/IKIB Peai3yeThCsl MEePEeTBOPEHHIM XiMid-
HOT eHeprii BUYEPITHUX MaJIUB B MEXaHIYHY CHe-
prito. [lnsg 1mporo, 3a 3BU4Yail, BUKOPHUCTOBYIOTh
JOBUTYHHU BHYTpiHbOr0 3ropsiHas ([B3). Edek-
TUBHICTh TaKUX CHJIOBUX YCTaHOBOK HH3BKa, a
MPOIIEC 3TOPSHHS € MPUYMHOIO IIKIIMBUX BH-
kufiB [1]. TpuBayMii yac UM JTBOM MUTAHHIM
HE MPUAUTSIIOCH HallexkHOT yBaru. OfHaK, i3 3po-
CTaHHSAM BHUKOPHCTAHHS aBTOMOOLTIB Ta i3
301IBIIEHHAM 30MTKIB, IO 3aBJAaIOTHECS HABKO-
JUITHEOMY CEPEIOBHINY, Ii ACTIEKTH CTalld Ha-
OyBaTH BaXJIMBOTO 3HAYCHHA. Y CIMIECATHX

i BocbMuaecsATHX pokax B mTati Kamidophis
OyJ0 TpHWIHATO 3aKOH NP0 BBEACHHA HOBUX
€KOJIOTIYHUX HOPM, IO MiJIITOBXHYJIO aBTOMO-
OlTbHY IPOMUCIIOBICTh 10 PO3POOKH JBHUTYHIB 13
OLIbII BUCOKOK €(hEeKTHUBHICTIO 1 HU3BKHM DiB-
HEM BUKHIIB. BHacmimok 1mporo BUHUKAE HEOO-
XIJIHICTh MPOBEICHHS MPOIEAYPH BUIPOOYBaHb
JUISL TIOPIBHSIHHS JICKIIBKOX JBHTYHIB OJHMH 13
omanM. Ili TecToBi TpoIEeAYpH HA3UBAIOTHCS
1310BUMH ITUKJIAMU.

AHaJi3 myOaikamin
[IpoGiemu om0 BUOOPY I3740BUX LHUKIIB J0C-

mmkysamu [.B. I'punykx, A.B. Kpusomyckos,
H.0. I'punenko, E.Epikccon, K. Bbpynaems-
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Opeit Ta iHII BITYM3HSIHI 1 3aKOPIOHHI BYEHI.
VY poboTax mHUX MOCHiAHHUKIB OCHTH TIHMOOKO
BHBYCHI NMUTAHHS MO0 BUOOPY Ta 3aCTOCYBaH-
Hs I3MOBUX LUKJIIB, AKiI SK HalKpaiie IMITYIOTh
peallbHI YMOBH €KCIUTyaTalii TpPaHCTIOPTHHUX
3ac00iB 3aJIEKHO BiJ] €KCIDTyaTamiiHuX (HaKTo-
piB (IOPOXKHIX yMOB, PEXHMIB pPyXy TOIIO)
[2—4].

MeTa Ta IOCTAHOBKA 3aJa4i

[IpoanamizyBaryu icHyrOUi i3710Bi IIUKIN Ta BHO-
paTH HAWOLIBIN TOMUIBHWA 3 HUX IJIS TIPOBE-
JICHHSI TCOPETUYHHMX JOCIIPKEHb TIOPUIHUX
TPaHCIIOPTHHX 3ac00iB.

I3m0Bi nuKIM riOpuIHUX AaBTOMOOITIB

[370Buii LUK € CTAHAAPTH30BAHOK MOJEILIIO,
0 OMHCYETHCA 3a JTOMOMOTOI0 TAaOJHIl CIIiB-
BiJTHOIIICHHS IIBUAKOCTI 10 4acy. Jlius Bumipro-
BaHHS BUKOPUCTOBYETHCA IITKANA 13 CeKYHTHIUMH
noaiTkamu. TIprCKOpeHHS Tix Yac KpPOKy BBa-
KaeThCs TIOCTIHUM. B pesynbrari MIBHAKICTH
miJ 9ac KpOKy € IiHIdHOW (QyHKIIEWD dYacy.
OCKIiJbKY MIBUIKICTD 1 MPUCKOPEHHS BiIOMI IS
KOJKHOT'O MOMEHTY 4acy, HeoOXiJHa MeXaHiqHa
EHEpris 3aJIeKHO Bijl 4acy, MOXKE BU3HAYAIOTHCS
3a momnomoror ¢dopmyin. s dysKIis iHTErpO-
BaHa IMPOTITOM BCi€l TPHUBAJIOCTI I37JOBOTO ITHK-
Ty, 10 TPOAYKY€ MEXaHIuHy eHepriro, HeooXi-
Hy I TIEBHOTO i3710BOTO LHUKIY. [310BUi UK
TaK0X MOKJIMBO BiTBOPUTH HA MOJETIOI0YOMY
POJIMKOBOMY CTEHII. Y BHIAAKYy MEXaHIYHHX
TpaHCIOpTHHX 3aco0iB 3 [IB3, BuTpara nanusa i
BUKHIU BU3HAYAIOTHhCA O€3MOCEPEHIM MUISIXOM
3aMipiB IUX TMOKa3HUKIB. Takwii ke MPUHITATI
Ma€ Micle JUis MaJIMBHOI CHUCTEMH TiOpHIHUX
EJIEKTPUYHUX TPAHCIIOPTHUX 3ac00iB. [lepBuHHA
eHepris Moxe OyTH po3paxoBaHa, BUXOIIIH i3
BUTpAT NaJINBA.

Hs enextpomo6iniB (EM) abo ribpumaux eie-
krpomo6iniB (EM), siki BUKOPHUCTOBYIOTH 30B-
HIIIHI eNeKTpUYHI JKepena (HampuKiIad, Tpo-
MaJICBKi Mepexi), elleKTprUYHa eHepris, B3sATa 3
IIbOTO JPKepena, Oyae BpaxoBaHa okpemo. Enex-
TPUYHA EHEprisi TepeTBOPIOETHCS B HEOOXiAHY
NEPBUHHY EHEPTil0 IOAIIOM 3a IOKa3HUKaMU
e(heKTHBHOCTI TeHepyBaHHSA ecHepril. Buxumam
BU3HAYAIOThCA 32 JIOTIOMOTOI0 TMOKa3HHUKIB, SIKi
HANAIOThCS CHEPreTHYHUMH KOMMaHisIMH. Y
BCIX CHJIOBHUX yCTAaHOBKaX €()eKTHBHICTb BHKO-
PUCTaHHS CHCTEMH BU3HAYAETHCS IIOAIJIOM TO-
Ka3HUKa OTPHMaHOi MEXaHIYHOl eHeprii Ha mo-
Ka3HHK ITePBUHHOI eHeprii.

HaiinommpeHirn 1370Bi IUKIH MOXHA TTOAUTATH
Ha TPpH Tpynu: €BpONenchKi i300B1 HUKIH; 13/10-
Bl nukau CIHIA; SmoHCeK 134081 IUKIIA.

€Bpomneiiceki 3moBi mwkiM. [li i370Bi mEIKITH
HaJIeKaTh 10 MOJAIBLHUX IUKIiB. lle o3Hauae,
II0 B HUX MPHUCYTHI JOBrOTPHBaIl MEpioau 3
[MOCTIMHOIK IMIBUAKICTIO. OCKIIBKA MOJAJIbHI
UKJIA HE TIEPeJaloTh PeaTbHUX YMOB €KCILTya-
tarii, Oyma po3po0seHa AoJaTKOBa Tpyma i3mo-
Bux nukiiB: HYZEM nuknu. Li nuknu OyayTh
pO3TIsHYTI HUXYe. JI7s €BpONEeHChKHUX 13/I0BUX
LUKJIIB MOXHA 3pOOUTH TaKy KaTeropisarilo:

€Bporreiicekuii Michkuit i3mouid 1K (ECE 15).
Leti 1310BU# LUK BigoOpaxkae pyx aBTOMOOLIS
B yMoBax Mmicra [3]. Bin xapakTepusyeTbcs HU-
3bKOI0 IIBUAKICTIO TPAHCIIOPTHOTO 3ac0o0y (Mak-
cumyM 50 KM/TOJT), HU3bKHM HAaBaHTKECHHSIM Ha
JIBUTYH 1 HHU3BKOIO TEMIIEPATypOIO BiIIPaImbo-
BaHUX ra3iB. 3amicekuii i3moBuii nukn (Extra-
Urban Driving Cycle, EUDC). Lleit uki imiTye
pyx aBTOMOOiNs 3a MicToM. HanmpukiHii mukiry
aBTOMOOLTH PO3TAHAETHCS A0 HAWOIIBIIOI MIBU-
JIKOCTI.

3aMiCbKUI T3M0BHH LUKI Ui MaJONOTY>KHUX
TpaHcopTHUX 3aco0iB (Extra-Urban Driving
Cycle (Low Powered Vehicles), EUDCL). Bin
cxoxuii Ha EUDC, mpote B 1[bOMYy BHIAAKY
MaKCHMalbHa IIBUAKICTH ckiagae 90 km/ron

[5].

MopepHizoBaHui €BpONEHCHKUN 13JOBUI ITHKIT
(New European Driving Cycle, NEDC). Ile
KOMOIHOBAHMH IMKI, [0 CKIAJAETLCS 13 YOTH-
prox ECE 15 numknis, 3a sxkumu dayts EUDC
a06o EUDCL mmxim. NEDC TakoX Ha3MBaroThb
ECE muxiom.

HYZEM. 3ramani BuIle IUKIH € iAeanizo-
BaHUMH. BOHM HE HANAIOTh KAPTUHU PeallbHUX
ymoB ekcrryaranii. HYZEM nukmm € nepexin-
HAMHU IHUKJIaMA. ToOTo, mepioan 3a SKUMH IIBU-
JIKICTh TIOCTiiiHa, € HAa0araTo MEHIIUMH, HIXK Y
MOJAIbHUX MUKIax. TakuM YMHOM, BOHHM Haii-
Kpalie BiZoOpa)karoTh YMOBH €KCILTyatarlii, Hix
cTaHnmapTtHi eBpomnelicbki nukmn. HYZEM nuk-
U YacTO BHKOPHUCTOBYIOTHCS, ajie¢ BOHH HE €
odimitianmMu. HYZEM 1nukinm ckimamgarTbes 3
MICBKOTO, II03aMICBKOI'0 Ta BUCOKOIIBUIKICHOTO
IUKITIB.

[3moBi mukim CIIIA. L1 i370B1 UKIIN HaJIEKATh
o mepeximHux mukiiB. Sk 1 mukmu HYZEM,
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BOHU JIal0Th Kpallle YSBICHHS PO pealbHi yMO-
BU eKCIUTyaTallii, Hi>kK MOJallbHI IUKIH. [X MOX-
Ha MOIUIMTH Ha TaKl BUIU.

Micoekwuii penepansumii i3poBuii muka (FTP 72).
Le#t nukn OyB po3poOieHHU HAa TOYATKY CiMie-
CSITUX POKIB UL MOJETIOBAHHS PyXy TPaHCIIOPT-
HUX 3ac00iB B yMoBax Micrta. L{ukn ckiagaeTbes
3 XonoaHoi (a3u crapTy, sKa Mnepeaye nepexii-
Hill (a3l 3 OaraTbmMa MiKaMH HIBUIKOCTI, SKi
Hayte oauH 3a omuuMm. Y CIIA mixg vyac BuMi-
PIOBaHHS BHKHIIB JUIA 000X (a3 BPaxoBYETHCS
takrop Barm T3. FTP 72 wacto Ha3zuBawTh
FUDS, UDDS a60 Jloc-Anmxenec-4.

Micekuii penepansuuii i3poBuii uukia (FTP-75).
FTP 75 (puc. 1) nie Toii camuit FTP 72 muxr i3
JIOJTATKOBOIO TPEThOIO (a30i0, fKa € 1eHTHY-
Hoto mepiii ¢aszi FTP 72, ane BUKOHYyeThCS 3
HPOTPITUM JBUTYHOM.
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Puc. 1. Micekuii ¢enepanbHUN 3M0BUHA ITHKIT
(CLIA)

SFUDS. ByB po3pobnenuii ans imitamii po3ps-
Iy 1 3apsinku Oarapei mmij yac MOI3JKH eNeKTPo-
Mob6is1. SFUDS Oymo orpumaHo 111 0cOOINBO-
ro TpPaHCHOPTHOTO 3aco0y, SKHN Ma€ JBa
Jokepena eHeprii. [ maHoro aBToMOOLs MIBU-
JIKICTP mimiOpaHa TaKUM YHHOM, 00 PO3PSIUTH
ta 3apsautu 6arapero. HFEDS. Ile#t nukn Bigo-
Opakae eKCIUTyaTallil0 y M03aMiChbKHX yMOBax
Ha MBUAKICHAX MaricTpaisx.

IM 240. Ileit uuKI BUKOPUCTOBYETHCS 3 METOIO
KOHTPOIT0. 3a JIONIOMOTO00 IIHOTO IMKIIY BHU3HA-
YaIOThCS BUKHUAM ITiJT 9ac MEepioaNIHOI TIepeBip-
KM TEXHIYHOTO 0OCITyrOBYBaHHS.

LA-92, ax i FTP 72, BimoOpakae pyx B yMOBax
Mmicta. LA-92 Oy po3pobnenuii y 1992 pori,
ockinmbku icHytounié FTP 72 He BigTBOproBaB
pealbHUX YMOB ekcruryaramii B wmicti. LA-92
Mae Bumly cepennio mBHAKiCTb. NYCC. Llei
UKJI BIATBOpIOE YMOBH pyXy T3 3a MicbKHM

MapmpyT depe3 Hero-Hopk. XapakrepHoro
0COONMBICTIO LBOTO LUKIY € HHU3bKa CepeaHs
MIBUIKICTD.

US 06. Le Tak 3BaHMI arpecUBHUM 13IOBUH
UK. Bid po3po0ieHuit A BiATBOPEHHS YMOB
eKCIuTyaTaiii 3 BHCOKMM HaBaHTaXCHHSIM Ha
JIBUTYH.

SlmoHceKoi 1370BI nWKIH. BOoHM Hamexarp 10
MOJANBHUX IUKIIB. Lli 1UKIH MOXYTh HiApO3-
IATHCA HA:

— 10-pexxumawmii 13goBuit ki (10 Mode). Lei
IUKJI IMITYE PyX B YMOBax MiCTa;

— 15-pexumunii i3qoBuii nuka (15 Mode). Le
UK 3 TTOETHAHHS MiICBKOTO Ta 3aMiCBHKOTO pe-
JKUMIB pyxy. MakcumaibHa MIBHIKICTH IPH
poMy ckianae 70 KM/ToJ;

— 0-10-pexxumunii i3noBuii ki (10-15 Mode).
Ile xoMOiHaIis CKIAHAEThCSA 13 IT'STH IUKIIB.
[epmmii 15-pexumuuii, a morim tpu pazu 10-
peXUMHUH 1 OocTaHHIN — 3HOBY |5-pexxuMHUM.
Ha puc. 2 HaBejeHO mpuKiIajg Takoro i3710BOrO
UKy [5].

7J0d—— . 10-15: pemEMHAHE (3SHOBHE TAEI

60 R -

' '
ED{=-——— 10 - pexuuuni 3jopad gExax — — _F . 1 .

TATUATATAR

0
Puc. 2. 10—15-pexxumanii 13108 1TUKIT (SAOHis)

V, KM/ Ton

o

Bcei ommcaHi SIIOHCBHKI IUKIM € MOJAJIbLHHMU
IUKJIaMH, 1 TOMY IX HE MOYKHAa BBa)KaTH peIpe-
3CHTAaTHBHUMH ITUKIaMu [5]. 3ramaHi BHINE ITH-
KJIM TiANaaaroTh Mg pi3HI KaTeropii, mo BiAT-
BOPIOIOTh pealibHi YMOBH ekcinryatamii. O1xe,
MOJKHA 3pOOHMTH BUCHOBOK, IO 3 €BPOMNEHCHKUX
i3moBUX MUKIIB peacTaBneHwid Tinbku HY ZEM
kL. [uxmm CLHA OyayTs po3risimaTucs mopi-
BHAHHSAM CEPEIHBOI IMIBUJKOCTI, Veep (KM/TON),
MaKCHMAJIBHOTO TEMITY TPUCKOPEHHS dyyax (M/CZ)
Ta MaKCHMaJbHOI THUTOMOI TOTYXHOCTI Ky
(v*/c?). 1li mapametpu mIs m’STH LMKIIB HaBe-
neHi B Tabn. 1. Cepen nux mukiis, HFEDS naii-
Kpalre BiITBOPIOE YMOBH PyXy Ha MIBUIKICHOMY
moce 3 HaWHWK4YUM 00’emoM K., Ta HaWBU-
o010 cepenHboro mBuaKicTio. FTP-72 € momip-
HHMM LUKJIOM 3 HU3BKHUMU 3HAYEHHAMH Veep, max
1 Kpax. Hukn LA 92 nabarato OiibII MOTYX-
uuii, HiK 1uki1 HFEDS 1 nuka FTP 72, 3 0inbmn
BHCOKMMHU 3HAYEHHAMHU dpax 1 Kmax. NYCC €
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HAMKpalmM MPEICTaBHUKOM, IO BiATBOPIOE
YMOBH PyXy B MICTi, BpaXOBYIOUYH JOPOXKHI 3HA-
KM Ta 3aTOpH, 3 CEPEIHBOI0 MIBUAKICTIO BCHOTO
11,4 xm/ron [2—4]. Huxn US 06 € HaimoTyxHi-
MM, 3 CEpPEeIHBOI MIBHAKICTIO 77,2 KM/TOA,
MaKCHMAaTbHIM IPUCKOPEHHSM 3,8 M/c’ i Mak-
CHMAJIBHOIO TUTOMOIO TTOTYKHicTIO 97 M7/c’, 1110
npuOIM3HO B 2,5 pasu OUTbIIE BiJMOBITHOTO
3HaueHHsa FTP.

Tabauus 1 XapakTepucTHKa I1'ATH 13J0BUX LIUKIIIB

[3n08uit Veeps Ainaxs Kinaxs
KT (km/To[) (m/c?) (v%/c?)

HFEDS 77,6 1,5 31,4

FTP 72 31,4 1,5 38,4

LA 92 39,7 4,0 74,3

NYCC 11,4 2,7 38,8

US 06 77,2 3,8 97,3

BucHoBku

PosrnsayTO icHyI0Yi 1340B1 UK, BAKOHAHO iX
nopiBHsAHHS. [loTpiOHO 3a3HAUMTH, 1O JUISA TOC-
JMDKEHHS TIOPUIHUX TPaHCIIOPTHUX 3ac00iB
HAWOUIBII TOUITbHO BUKOPHCTOBYBATH IEpeXi-
JIH1 1310B1 IIUKJIM, OCKUJIBKM BOHH HaWOUIBII HO-
BHOIO MipOI0 BiIOOpaXKaroTh PyX PEaTbHHMA Mi-
ChbKHMX yMoBax. HacTymui 1370Bi  IUKIH
HEOOXIMHO BIAHECTH OO TaKUX, II0 HANOLIbII
TOYHO BiITBOPIOIOTH PealbHi YMOBH CKCILTya-
tamii: Bci mukan HYZEM; HFEDS; LA 92;
NYCC; US 06.
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