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BCTYII

CydacHe aBTOMOO1IEOyyBaHHS TMparHe 3MEHIICHHS BIUIMBY aBTOMOOLTIB
Ha HABKOJIMIIHE CepeloBUIle. [CHYe psii METO/IIB 31CHEHHS 111€1 METH, OCHOBHUMN
3 SIKMX € BIJIMOBa BiJi BUKOPUCTAHHS JBHUTYHIB BHYTPIIIHBOTO 3TOPSIHHSA, IO
MpaioTh Ha OeH3uHI ab0 IU3eIbHOMY TajvWBl Ha KOPHCTh IHIIMX CIOCOOIB
3niiicHeHHs pyxy. B manuit yac HaWOLIBII TOMYJISPHUMHU ajlbTEpHATHBAMHU €
enekTpomoOui Ta ribpuau [1-9]. ['OpuaHi cUOBl yCTaHOBKU MPH BCIX MiHYCax,
peanbHuX a00 HaJyMaHUX, MIITHO YBIAIUIM B MOBCSKICHHE aBTOMOOUIbHE JKUTTH.
[IpakTHyHO BCE BEJIMKI ABTOMOOUIbHI KOHIIEPHH MAalOTh y CBOill BUPOOHUUIMA
JHIUI OJTHY UM KUJIbKA MOJIENEH 13 TAKUMH CHJIOBUMHU YCTaHOBKaMHU.

['iOpuaHUM Ha3UBaIOTH OY/b-IKUN JBUTYH, Yy SIKOMY Ha MPOBIIHI KoJieca
NepPeNA€TbCsl KPYTHU MOMEHT OUIbIE JDKEpesia eHeprii. 3a3BU4Yail 1€ JBHUIYH
BHYTPIIIHHOT'O 3TOPSIHHS 1 OJIUH 200 K1IbKa €JIEKTPOMOTOPIB.

B nanwnii yac aBTOBUpOOHHMKY BIPOBAIATH TOPUIHI YCTAHOBKM B aBTOMOO1ITI
N0 KUIbKa NpUYMH. Taka MNPOMIXKHA TEXHOJIOTISI MK €JIEKTPOMOOUIAMH Ta
aBTOMOOLUISIMA 3 JBUTYHOM BHYTpIIIHbOro 3ropsinHsa (/IB3) BuUKOpuCTOBYy€THCS
JUTSL 3HVWDKEHHSI BUTpaTH TajuBa, JAJii OOpPOTHOM 3a €KOJIOTII0 HMUIAXOM 3HHKEHHS
IITK1IJTMBUX BUKHJIIB T11JT Yac 3rOPSIHHS IaJIiBa.

VY cyyacHil 1HXXKEHEpHIN JIiTepaTypl HEMAE €IMHOI TYMKH IIOJI0 KUIBKOCTI.
MoxHa 3HalWTH 1 MO'ATh, 1 IIICTh PI3HOBUIIB TIOpUAHMX ABUTYHIB. KoxeH
aBTOBHPOOHMK HamaraeThCsl JOBECTH, L0 CaMe€ BiH HJE MO-CBOEMY, OCOOJIMBOMY
nuisixy. PoOOTH Haj CTBOpPEHHSM Ta 3aCTOCYBaHHSIM TaKHX CHIIOBHUX arperaris
noyanucsa me B 19 cromitri. ¥ cydacHiil icTopii mepmiuM Ha PUHOK BHMIILIA
Totiota 3 monemmo Ilpiyc, B sikiii BUKOPHCTOBYBABCS KJIACHUYHUI IMOCIIJOBHO-
napasiensHui Ti06pua. Cyth mnporo mnonsirae B tomy, mo JIBC 3'egnyerbes 3
IUTAHETAaPHUM PEAYKTOPOM 3 BOYJIOBaHUMU enekTpoMoTopamu. Komm aBToMOOiH
pyXaeTbcs TMOBLIBHO, BUKOPHCTOBYETbCA JMIE eleKkTpuka. [lpu  piskux
npuckopeHHs Bkirodaetecsa [IBC, a enexkrpomorop WHomy pomomarae. [lpm

PIBHOMIPHOMY pycCl Ha BUCOKHUX IIBHJKOCTSIX BUKOPHUCTOBYeThecs numie J[B3, mo



BIIJa€ HAQJIMIIKA €HEprii g 3apsypkaHHs —akymyasTopiB. Ilpu  mpomy
aAKyMYJIATOP 3apsAIKAEThCS TAaKOX 1 MpU rajbMyBaHHI. BCiM muM CcKIagHuUM
MPOLIECOM Kepye KOMI'TOTep.

Jpyruii Tvn riOpuaiB, SKUK 3apa3 HaOyBa€ Bce OUTBIIOT MOMYISIPHOCTI — 11€
TaK 3BaHUU TIOpU, 10 3aps/pKaeTbes, ado «plug-in». [lpu BUKOpHCTaHHI IIBOTO
TUITY aBTOMOO1JIb MIEPECyBAETHCS TUIBKHU 32 PaXyHOK €HEPrii, 10 HAKOMUYY€EThCS B
aKyMyJIsITOpax, 110 3apsKAloThCs BiJl €NEKTPUUHOT MEpexi. 3apsKaHHSI MOXKe
3MIMCHIOBATUCh SIK HAa CHEHIAJIbHUX 3apsaHUX CTaHINAX, TaK 1 BiJ JOMAaIIHBOI
enekTpuuHoi Mepexi. [IBC BMUKaeThCs UIIE TOA1, KOJIU 3apsii aKyMYyJISTOp Maae
HIKYE 32 NIEBHY MEKY. Y aBTOMOOUIAX, IPALIO0UnX 3a UM npuHnunoM, JIBC He
3'€THAHUH 13 MPOBIAHUMHU KOJIECAMH, a MPALIOE SIK TEHEpaTop.

Tperiii Tin HasuBaeThes "M'skumit" Tibpua. HMoro mpucTpiit HadmpocTimmmi.
EnexkrponsuryH tuneku niarpumye /IBC mpu npuckopeHHsX, abo mogae Tiry Ha
Jpyry BICh aBTOMOOLIS, IEPETBOPIOIOYM MOTr0 Ha MOBHOMNPUBIIHUHN. Pyx numie Ha
CJIEKTPUYHIA Ts31 HEMOXIUBUKA. OCHOBHOIO NEPEBArol0 IbOTO MPUBOAY € HOro
npocToTa Ta HagilHicTh. OJHAK, HE BUKOHYETHCS OCHOBHE 3aBIaHHS ridopuiga —
€KOHOMIYHICTH Ta 3MEHIIIECHHS IIKIJUIMBUX BUKUIIB.

[Ipu owiHIl nepeBar Ta HeIOMIKIB MPU eKCIUTyaTalli rOpUIHUX aBTOMOO1IB
HEOOX1IHO BIJI3HAYUTH TepeBard Imojo aBTomoOumB 3 JIBC: y HMX HU3BKHI
piBEHb BUKH/IIB, BIH €KOHOMIUYHUN Y (DIHAHCOBOMY BiHOILIEHHI Ta CIIOKMUBAE MAJIO
naJnBa.

['i6puaHi aBTOMOO1II OCHAIINEHI JBOMA JBUTYHAMU: JBUTYH BHYTPIIIHHOTO
3TOpSIHHS Ta €JIEKTPOJBUTYH. J[Ba IBUTYHHU 3'€THAH1 OJUH 3 OJHUM. 3aJEKHO Bij
JIOPOKHBOI CUTYyaIlii BOHM aKTUBYIOThCS MO 4Uep3l uu BojgHodac. CuctemMa cama
BUOWpae KOMOIHAIIIIO 13 HAWMEHIIIMM CTIO’KWBAHHIM €HEPrii Ta BOHH BCE K TaKH €
JIOCUTh ra0apyTHI, BaXKK1 1 KOHCTPYKTUBHO-CKJIQ/IHI.

MeTorww poGoTH € po3poOKka cxemu TiOpuAHOI  KOMOIHOBaHOI
€HEproyCTaHOBKH €JIEKTPOMOO1IISA, IO y CBOIO KOHCTPYKLIIO BKJIIOYA€E JIHIMHUMA
reHepaTop, SIKUi aKyMyJIIOBaTUME CBOIO €JIEKTPUYHY €HEPTil0 y TAroBiid Oatapei, a

BOHA Y CBOIO U€pry, IPUBOJUTUME Y AII0 €NIEKTPOJIBUTYHU PYUIIIB €JI€KTPOMOOLIS.



J171s1 TOCATHEHHS TTOCTaBJIEHOT METU HEOOX1THO BUPIIIIUTH TaKi 3aaaui:

1. [IpoananizyBaTu JjiTepaTypHi JKepenia, CTOCOBHO EHEPreTHYHUX
YCTAaHOBOK CyYaCHHMX €JIEKTPO- Ta MOPHIHNX aBTOMOOLIIB.

2. Po3po0uTi KOHCTPYKTUBHO - TEXHOJIOTIUHY CXEMY E€HEPTeTHYHOTO

MOJYJIS 11 IPUBOLY €JIEKTPOMOOLIS.

3. [IpoBecTn po3paxyHOK BUXITHOI €JICKTPUYHOI €HEeprii 13 JIHIMHOTrO
re’eparopa.
4, Po3poOutu  TexHONOrIYHO-OMepalliiny KapTy g peajizarii

KOHCTPYKTHBHO-TEXHOJIOTIYHOI CXEMH €HEPTreTUYHOT YCTAHOBKHU €IIEKTPOMOO1ITS.
S. Onucatu TexHiKy Oe3neKkH Ta po3paxyBaTH €KOHOMIYHI BUTpPATH Ha
1000 kM 117151 €1eKTpOMOOLIISt 1 aBTOMOOLIISI, OCHAIIIEHOTO IBUTYHOM BHYTPIIIIHHOTO

3TOPSIHHSL.



1. PO3A1JI TEXHIKO-EKOHOMIYHE OGIPYHTYBAHHS

1.1 OcobsuBOCTI ekcniryaTamnii riopuaIHuX aBTOMOOLITIB

VY riépuaHOMYy aBTOMOOUI JIBUTYH BHYTPIIIHBOTO 3TOPSHHSA € TOJIOBHUM
JOKEPEIIOM PYyXy, TpAIiooud Ha Au3eidl 4u OEH3WHI, ajie MOKEe AaKTHBYBATH
CJIEKTPOJBUTYH 3a TOTpeOH. ENEeKTpoABUTYH MOXKe CTapTyBaTH NpPH HHU3BKHUX
obOepTax, 10 J03BOJISIE€ TIOPUIHUM aBTO PO3TAHATHUCS IIBUIIIE, HI’)K aBTOMOOLT 3
TI€I0 MOTYKHICTIO, ajie OEH3UHI UM JU3EITLHOMY IaJIUBI.

VY ribpuaHUX aBTOMOOUISIX HaJIMIpHA €HEprisl rajJbMyBaHHS 30€pIra€ThCs y
TATOBIA Oarapei, sKa >KUBUTh EJIEKTPOJABUTYH 3a HeoOXimHocTi. [10puiHi
aBTOMOO1J11 OyBalOTh: TOBHI, JIETKI 1 TIOPUIH, 1110 Nepe3apsKatoThCs.

VY nerkux TiOpUIHUX PIINICHHSX, E€JIEKTPOJBUTYH JIONIOMAara€ JIBUTYHY
BHYTPIIIHHOTO 3TOPSHHS MPH NMPUCKOPEHHI, 3MEHIITYIOUN CIIOKUBAHHS MMaiBa. Y
MOBHUX T10pUIaX, €NEKTPOJABUTYH MOXKE IMPAIIOBATH OKPEMO, ajie MEePEBAKHO Ha
KOPOTKHUX BIJICTaHsX, 1 HA MIBUAKOCTI HE BUIle 50 KM/TOI..

Ha Bigminy Bin iHmmx riopuais, riopuau PHEV MmoxHa 3apsmxaru depes
po3eTKy 1 3aificautH mpoOir Bix 30 g0 80 KiToMeTpiB Ha eNeKTpH4Hii Ts31. OMHaK
riOpuaH1 aBTOMOOUII MalOTh HEOMIKU, TaKi SIK Bara, sika MiJBUILYE CIOXXWBaHHS
eHeprii.

OCK1JIbKH, OJIMH 3 JBUTYHIB y T10pUIHOMY aBTOMOOUII Mpairoe Ha OEH3UHI
abo au3elnl, 1 3aMpaBisIe€ThCs BiAMOBIIHUM MAJMBOM. Y TOBHUX Ta JIETKUX BEPCIsX
ribpumaiB, TsATOoBa Oarapest HE 3aps/KAETHCA Bl 30BHINIHHOI MEpexi, a MpuiiMae
3apsia i 4yac pyxy.

['Opun, sxuil mepe3apsaKacTbesl, MOXKE 3aps/KaTUCS Yepe3 PO3eTKy, alie
IIBUJIKICTh 3apsIKH BIJIHOCHO JOBrorpuBajia. HaBiTh 3a MakCMMaabHO MOYKIUBOI
MOTYXKHOCTI, JUIA TIOBHOTO 3aps/PKaHHSI TATOBUX  aKyMYJSTOPIB  TaKHX

TPaHCTIOPTHUX 3aC001B, HEOOX1THO KUIbKA TOUH.

['OpunHuii aBTOMOOUIB, TAKOX BHUMAarae OILIBIIOTO O0OCATY TEXHIYHOIO



oOCIIyroByBaHHsI, HiXK aBTomMoOuUmN Tiabku 3 JIB3, mpu 1bOMy, aKyMyJsITOp
MiIIa€ThCS IHTEHCUBHOMY 3HOCY 1 TOTpeOye 3aMiHMU.

Takum 4MHOM, NpPU TOPIBHSHHI aBTOMOOULTIB 3 JIB3 Ta ri0puaiB 3 TOoukH
30py €KOJIoTii MOKHa 3a3HAYWTH, 10 TiIOPUAM CIIOKWBAIOTh MEHIIE TMajIuBa, IO
MPU3BOAUTh N0 3MEHIICHHS BHUKUIIB B armocdepy. OmHak, HEOOXITHICTH
MEePIOANYHOrO TEXHIYHOTO OOCIYyrOBYBaHHS 3 PETYJSPHOIO 3aMIHOIO TEXHIUHHUX
piavH Ta GiIBTPIB 301IBIIYE 0OCSITH YTBOPEHUX BiIXoMiB. PasoM 3 HE0OXiAHICTIO
MepIOANYHOI 3aMIHM aKyMyJSITOpHOI Oarapei 00'eMu BIiIXOJIB 3pOCTAIOTh
JOJTaTKOBO.

Ha puc.1.1, HaBeieHO CTaTUCTUYHUN MPOTHO3, IO0J0 OOCSTIB peanizailii uu
BUPOOHMIITBA €JIEKTPO- Ta riOpuaHuX aBToMo0O1IiB [11].

MM WT.

Enektpomobini

[i6puaHi asTomobini

/

Pucynox 1.1 — CratucTuyHu NpOrHO3 BUPOOHUIITBA EIEKTPUYHUX 1

riOpUIHUX aBTOMOOLITIB

AHanmizytoun puc. 1.1, MOXHa IIJIKOM CTBEpKYBaTH, IO Ha JaHUM
B1JIOYBA€ETHCS 3POCTAHHS MOMUTY Ha TiOpHUIHI aBTOMOOUIl, MPOTEe Y HAWOIMHKUNN
4ac, TEMIIM 3POCTAHHS MOXYTh CIIOBUIBHUTHCS, 1 TIEpEBard HaJaBaTUMYThCS
CJICKTPUYHUM aBTOMOOLIISIM.

TakuM YMHOM MOKHA BIJ3HAYUTH, MO0 TIOpUIHI aBTOMOOUT BUILISIOTH
MEHIIIE TIKIJJIMBUX PEUYOBUH B aTMOc(epy, TPOTe 301IBIITYIOTh KiJTbKICTh BIJIXOIIB,
110 YTBOPIOIOTHCS, MPHU I[LOMY MEPIOJUYHO iX HEOOXITHO 3apsKaTH, 110 TaKOXK

30UTBIITY€ CITOKUBAHHS €JIEKTPOCHEPTTi.
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Tomy, OQHO3HAYHO MOXHA CTBEP/KYBaTH, L0 TIOPUIHUNA aBTOMOOLIb
CKOJIOTIYHIIIHKN, TOPIBHIOIYM 3 aBTOMOOUIEM, IO KOMIUIEKTOBAHWUN TUIBKU
JBUTYHOM BHYTPIIIHBOTO 3ropsHHs. OjHaK, 0OpU TOPIBHSAHHI T1OpUAHOTO
aBTOMOOUIA 3 €NeKTPUYHUM, BapTO BIJ3HAYUTH 3HAYHI 3MEHIIEHI EKOJOTI4HI
HOPMH.

Ha puc. 1.2, BinoOpakeHo HasBHICTb 3apsIIHUX CTAHIIN B YKpaiHi.

. "
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Pucynox 1.2 — Po3MillleHHS 3apsaITHUX CTAHIIH JIJIsl €JIEKTPOMOOLITIB.

B ocranHi poku, aBTOMOOUTbHA MPOMHCIOBICTh BHUSBISE BCE OUIBITUI
lHTEpeC A0 AaBTOMOOLIIB 3 TIOPUAHMMH YU  EJIEKTPUYHUMHU  CHIIOBUMU
ycraHoBkamu. OpfuH 13 HAWMOMYJSPHIMIMX TMPEJACTAaBHUKIB  BUPOOHUIITBA
riOpuaIHUX aBTOMOOUTIB SIBISIETHCS CIMEHCTBO KOHIENT-KapiB Mapku «Ey», ski
SBJISIIOTH  COOOK0  TMOCIIJIOBHUM  T1OpUIHUM  aBTOMOOUIL 3  €JIEKTPUYHOIO
TPAHCMICI€I0 1 KOMOIHOBAHOIO TMOTY)KHICTIO BiJ] T€HEpAToOpa, 110 MPUBOAUTHCA Y

JII0 Tra30-0CH3WHOBUM JIBUTYHOM BHYTPIIIHBOTO 3TOPSHHS 1 €MHICHUM
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HaKomuYeHHsM eHeprii [3]-[6].

Haituacrime y riOpuaHuX aBTOMOOUIAX, €IEKTPOJABUTYH MPAIOE B MEPIOA
3MIIIAHUX HAaBaHTAXXEHb, 1 IPU CTAIUX HABAHTAKEHHSIX, & IBUTYH BHYTPIIIHHOTO
3TOPSHHS BCTYMae y poOOTy TOMIl, KOJM HEOOXITHUN J03apsj TATOBOI Oarapeli,
npuBOJsYM y nit0 reHeparop. Ilpu mpomy riOpuaHuii aBTOMOOLTL MOXke OyTH
dbopcoBaHUM, TMpaIlOBaTU TUIbKKM Ha JBUTYHI BHYTPIIIHBOTO 3rOpsHHSA a0o
CJIEKTPOJIBUTYHI, a B PEXUMI MaKCHUMaJbHOI MOTYKHOCTI, BHUKOPHUCTOBYBATU
obuzBa Oyoku kuBJieHHs. Lle Bu3Hauae 3pydHicTh Horo pyHkuioHyBaHHsS. OqHAK
y TIOpUIHUX aBTOMOOWIIB € CBOi HEIOJIKH, OCHOBHUMHM 3 SIKMX € CKJIQJHICTh 1
NIJBUILIEHA BapTICTh KOHCTPYKIIi, 110 HE BUIPABIOBYE €()EKTUBHOCTI HA BUXOI
BiJl BUKOPHUCTAaHHS TakKOi CXeMH. THMM HE MEHIIe, MPAaKTUYHO Y KOXXHOIO
aBTOBMPOOHUKA € TOpUJIHI Bepcii ad0 OKpeMi MoJieNl, 3 BAKOPUCTAHHSIM T1OpUAHOT

CHJIOBO1 YCTaHOBKH.

1.2 Ocob6auBOCTI KOMIOHYBAHHSI €HEPreTUYHUX YCTAHOBOK JIJIA
CY4YacCHOro0 aBTOMOOLISI

IcHye xkinbka cXeM KOMIIOHYBAaHHS CHJIOBUX TMPHUBOAIB T1OpUIHUX
aBTOMOO1JTIB, TAaKUX SIK: MOCJIIJIOBHI, MMapaJieJibHI Ta MOCI1I0BHO-TapaliebHi [4].

3a CEeKBEHTAJIbHOI CXEMH, MPUBOJ N0 PYUIIiB aBTOMOOUIS 31HCHIOETHCS
TITBKH 32 JOTIOMOTOI0 E€JIEKTPOJBUTYHIB, a JIBUTYH BHYTPIIIHBOTO 3TOPSHHS
mpairoe JUisi TeHepallii eJleKTpoeHeprii, ToOTo s iX >KuBJIeHHS. OCHOBHUMHU
nepeBaraMM TaKoi CXEeMH €: poOoTa JBUTyHa BHYTPIIIHHOTO 3TOPSHHS 13
MIHIMQJIBHOIO BUTPATOIO TajMBa Ta JOCUTh IMPOCTa EHEPreTHYHa YCTaHOBKA.
Opnak, taka cxema wmae 3aHanro Hu3bkui KKJ[ 1 mepembadae 00o0B'si3KOBe
BUKOPHUCTAHHS JBOX TATOBUX €JICKTPOJIBUTYHIB.

[IpuHiunoBa cxemMa cepiiHOro TIOPUAHOrO aBTOMOOUIS, MPHUBOJ SKOTO

nokasaHo Ha puc. 1.3 [6].
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-+ Mechanical energy --» Electric energy
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|
N "
/ \J
> L
~ 1' | Inverter
\, =i s
‘ ‘/, :
Internal 0. S, /
combustion m ~ | Electromotor
engine ’
Generator
' |
Driving wheels
./ Reduction
drive

Pucynok 1.3 - [IpuHuumoBa cxema MmociioBHOTO TOPUAHOTO IPUBOIY

VY mapanenbHiii cxeMi TIOpUIHOTO aBTOMOO1NIA, JBUTYH BHYTPIIIHBOTO
3TOPSIHHS 1 €IEKTPUYHUI IBUTYH 3'€IHAHI 13 PYLIISIMU aBTOMOOLIS 32 J0IIOMOTrOI0
3arajbHOi TpaHcMicii. JlaHe JKUBIEHHS €JNEKTPOJBUTYHA, 3IHCHIOEThCS Bij
akyMyJsiTopHoi Oartapei. IlepeBaru 11i€i cxemu € HactymHi: Buiuil Bucokuit KK/,
HIK y MOCHIZIOBHOI CXEMH, a TaKOX MOXJIMBICTb aBTOHOMHOI pOOOTH, SK Ha
JBUTYHI BHYTPIITHBOTO 3TOPSIHHA, TaK 1 Ha eJeKTpUYHOMY Xxoay. Hemomiku
MPUBOJHOI CHUCTEMHU: OOOB'A3KOBE BUKOPUCTAaHHS Yy TpPAHCMICIi NPHUBOAY 1
HEMOKJIUBICTh O€3MepepBHOI POOOTH CHUCTEMH BHYTPIIIHBOTO 3TOPSHHS JIBUTYH B

pexXUMiI MIHIMAJIBHOT BUTPATH TIAJIMBA.

1.3 Eneprernyni npuBoau riopuaHux aBToM00LIiB

[IpuHnmMmnoBa cxemMa MapajeabHOl Iepenaydl  TIOPUAHOTO  TPUBOILY

BioOpakeHo Ha puc. 1.4 [7].
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-» Mechanical energy » Electric energy
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Pucynok 1.4 — IlpuHuunoBa cxema napanenbHOro riOpuIHOrO IPUBOILY

VY mocnioBHO - mapayienbHii TiopuaHii cxemi npuBoay (puc. 1.5), cucrema
BKimovae: /IB3, renepaTop 1 BUXIIHUNA Bajl TPAHCMICII, IO 3'€IHAHUN 3 TPUBOJAOM
BaJly BEJy4HUX KOJIC, 1 IKUM TSTOBHUM JBUTYH TIEpPENa€ SHEPTII0 Yepe3 IIIaHeTapHy
nepeaady (mpu LbOMY, JBUTYH BHYTPIIIHBOTO 3TOPSHHS TNIPALIOE Yy PEKUMI
MIHIMAQJIbHOI BUTpaTH TNajnBa). BuximHi o0epTH Ta KPYyTHUM MOMEHT TPAHCMICIT,
PETYIIOIOTHCS 3MIHOIO YacTOTH OOEpTaHHS Bajly TATOBOI'O JBUTYHA, 32 PAXyHOK
€JIEKTPOHHOTO 010Ky ynpaBiiHHSA. Chij 3a3Ha4MTH, 1O OIepalli CHHXPOHHO
KEPYIOThCSI €JIEKTPUKOIO, SIKa BUPOOJIIETHCS TEHEPATOPOM, 110 IPUBOJUTHCS Yy IO
JBUTYHOM BHYTPIIIHBOIO 3rOpSIHHS 32 MIHIMajibHOI BHUTpAaTH NaiuBa 1

MIHIMaJIbHOO TOKCHYHICTIO [11].
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Pucynok 1.5 — [TpuniiunoBa cxema nociiJoBHO-TIapaieIbHOr0 TI0pUIHOTO

MIPUBOAY

Jlo mepeBar MoOCiOBHO-TIApaiebHOT T1IOPUIHOI CXeMH MOKHA BiJIHECTH
Bucokuii KKJ| B mepenmaui eHeprii Biig JBHIryHa BHYTPILIHBOTO 3TOPSIHHS [0
BEJIy4YHUX KOJIC, 1 MOXJIMBICTh HOTO pOOOTU B MOCTIHHOMY PEXUMI MaKCUMAaJIbHOI
e(EeKTHUBHOCTI Ta €KOJOT14HOCTI. Heomiku — ckianna TpancMicis 3 000B’I3KOBUM
BBEJICHHSIM TUTAaHETAPHOI TPAHCMICIT B 11 KOHCTPYKIIIO Ta KOMIUIEKCHY €JIEKTPOHHY
CUCTEMY KEPYBAHHS.

BpaxyBaHHs nepeBar 1 HeJIOJIKIB YCiX THIIB TOpUIHUX aBTOMOOLIIB (TOOTO
iX CXeMH MpPHUBOJIB), CIIJ 30CEPEAUTH CBOIO YyBary Ha iXHIA HaaIHHOCTI 1
€KOJIOTTYHOCTI Ta JOUUIBHOCTI 3aCTOCYBaHHS, BUXOASYM 3 BUMOI BHUKOPHUCTAHHS
TPAHCIIOPTHUX 3aC001B, JOTPUMAHHS ONTUMAJIbHOI €KOHOMIYHOI CKJIAJ0BOI MpHU
BBEJICHHI Y BUpOOHUIITBO [12].

MokHa moyaTu aHalli3 13 CXEMHU IOCIHIJIOBHOTO TiOpUIHOTO MPHUBO.LY,
KIIOYOBUM (PAKTOpPOM SKOi €, OOOB’S3KOBE 3aCTOCYBAHHS JBOX MPHUBOJHHUX

CJICKTPOABUTYHIB  BEJIIMKOI TOTYXKHOCTI, a TakoX Oarapei miagBUIIEHOL
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eHeproeMHocrti. 11[o6 BpoBaguTH Taky KOHCTPYKIIiO, HEOOX1THO MOJIEPHI3yBaTH
OUTBIIICTF OCHOBHHUX BY3JIB aBTOMOOLIs. OCHOBHUM HEIOJIKOM BUKOPHUCTAHHS
TaKol CXEMH Ha MPOEKTOBAHOMY aBTOMOO1I1, OyJi€ MOKJIMBICTh HOTO pOOOTH JIHIIIE
Ha OJHOMY THITI IPUBOY — €IEKTPUIHOMY. A TI€ 3yMOBJIIO€ HOTO HEHATIMHICTD, B
IIPU BUXO/I1 3 JaJly €EeKTPOIBUTYHIB IIPUBOLY.

Hactynna cxema — e mapayienpHa riOpuaHa cxema npuBony. Llg cxema
no0pe 3apekoMeHayBana cede y KoMepiiiHoMy TpancmopTi. TyT, 3a 1OTOMOTO0
KOHTpoOJIepa, HEOOX1AHO 3a/1aTH aJITOPUTM POOOTH III€T CXEMHU, SIKa MOJAraTUME B
TOMY, 11O B MEPEXIAHUX peXUMaxX (MICbKa €KCILTyaTallis Ipy IBUIKICTh 10 60 KM
/ Tom), mpuBOA Koyic OyJe peali30BaHMIl 3a JOMOMOIOI0 €JIEKTPOJBUTYHA, a
JIBUTYH BHYTPIIIHBOTO 3TOPSIHHS, B CBOIO Uepry, OyJie MpaioBaTH Ha XOJIOCTOMY
xony (ToOTO BITIMKHYTUHM Bl TpaHCMICli, 10 3a0e3neuye Mia3apsaKy
aKyMyJIsITOpHOI Oartapei). Y cramioHapHUX yMoOBax (MmiJg dYac eKCIuTyaTali
aBTOMOO1II 3  MakCHMaJIbHOK  €KOHOMIYHICTIO Ta  €KOJIOTIYHICTIO),
CIIOCTEpITAa€EThCS YacTKOBa po0OOTa JABUTYHAa BHYTPIIIHBOTO 3TOpPSHHSA, a
CJICKTPOJIBUTYH TPAIIOBATUME B PEXKUMI T'€HEpaTopa, YaCTKOBO IMiI3apsKat0un
aKyMyIaTopHy Oatapero. TyT € MOXIUBICTh PEKYIEpPaTUBHOTO TAJIbMYBAaHHS Y
peXKUMI MaKCUMAaJIbHO1 MOTYKHOCTI (crmiibHA poboTta /IB3 Ta enekTpoaBuryHa), 3
MOXJIMBICTIO ~ NpPUMYycOoBOi  akTuBamii. Taka cxema  MTIOXOAUTh  JJIA
3aIHLOTIPUBOTHOTO KOMITIOHYBaHHSI aBTOMOO1Is. CxeMa BiIPI3HAETHCS BITHOCHOIO
IIPOCTOTOO peani3alli 1 MiHIMAJIbBHUMHU BUTpaTaMU Ha BUPOOHULITBO MOPIBHAHHS 3
iHmmMu cxemamu [11]-[17].

Jpyruii BapiaHT 3aCTOCYBAaHHSI MapajelbHOI CXEMU MOXE MIIIATA s
MOBHO MPUBOJHOTO aBTOMOO1Is. MOYKHAa BUKOPUCTOBYBATH 3aHINA BEIyYUd MICT,
SK OCHOBa [UJIsl 3aAHbOTO TpuBOoAYy. Jlo HBOTO, dYepe3 KyTOBUH PEIyKTOp
MiIKITI0Yal0Th TATOBUW JBUTYH, KOPIYC SKOTO 3aKpiIJICHUH Ha IIbOMY MICTKY.
AnroputM poOOTH peani3yeThCsl 1IGHTUYHO, SK 1 B HaBENEHIA BUIIE CXeMi 3
nepeaHiM puBogoM. OJHAaK, ICTOTHUM HEIOJIKOM TaKOi CXEMH, € 301IbIICHHS
HeMiIPecoOpeHol Macu TMepeaHbOI IMJABICKH, OCKIIBKM BOHAa 30UIBIIMTBCS 3a

paxyHOK €JEKTPOJBHUTYHIB. PimeHHAM 1bOro, MOke OyTH pO3poOKa HE3aleKHOI
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MIJBICKM TipaMHUKa I KPITUICHHS KOPOOKHM Tepenady 3 €JIEKTPOJIBUTYHOM 1
BUKOPUCTaHHSM IIAPHIPIB PIBHUX KyTOBUX IMIBUJIKOCTEH, IO  3[0POKYE  HMOTO
KOHCTPYKIIit0, aje € ONTHMAJIbHUM DIIICHHSM JJI1 BIIPOBA/DKEHHS TaKOi CXEMHU.
[Ile omHUM HEAOIIKOM BUKOPUCTAHHS 3aJ€KHOTO BEAYYOrO0 MOCTa, € HEMHHYYE
30UTBITICHHST KIIIPEHCY aBTOMOOLUTS, 3a paxyHOK OJU3BKOTO PO3MINICHHS KapTepa
NIepeIHBOI OCi JI0 MijyIoHa ABUTYHA. Lle, y cBoto "epry, mpu3BOIUTH 10 HEOAKaHOTO
301IbIIIEHHS Macl aBTOMOOLIS 1 BHCOTH IEHTPY Baru, sika MaTUMe HETaTUBHUIA
BIUIUB Ha CTIAKICTh aBTOMOOLJIA ITi/] Yac MaHEBPYBaHb.
Ha puc. 1.6, BimoOpaxeHO 3arajabHI BUTIIAINA TIOPUAHUX 1 €MEKTPUIHUX

MPUBO/IIB Cy4yaCHUX aBTOMOOLTIB [14].

UKLAD PRZETWARZANIA

| STEROWANIA ENERGIA
ELEKTRYCZNA

SILNIK WANKLA

SILNIK WANKLA

SYNCHRONICZNY
SILNIK Z MAGNESAMI
STALYMI

: e CZTEROSUWOWY SILNIK
LOZYSKA £ (T SPALINOWY ZASILANY
BENZYNA

TURBINOWY SILNIK
ZASILANY CNG LUB
BENZYNA
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SILNIKI UMIESZCZONE BEZPOSREDNIO
W KOLACH POJAZDU

SILNIK NAPEDOWY DO ZAMOCOWANIA
W NADWOZIU

16.5" (420mm) diameter Integrated Power Electronics
45" (115mm) deep (Micro Inverters)

Pucynok 1.7 — 3aranbpHi BUTIISIM €HEPTETUYHUX YCTAHOBOK JJI TIOPUTHUX 1

CJIEKTPUYHUX aBTOMOOLIIB.

AHamni3yloud BCl BHILNE TMPEACTABICHI CXEMHU EHEPreTHYHUX MPUBOAIB
riOpuaHUX 1 EJNeKTPUYHUX aBTOMOOUIIB, IO BIANOBIAAIOTE  HAWBUIIUM
€KOJIOTIYHUM HOpMaM CY4YacHOTO aBTOMOOLIeOyyBaHHS, MOKHA CTBEPAKYyBaTu
HACTYIMHE, 10 KUIbKICTh BUPOOJICHOI €Heprii Ha OJMHMII0 Baru €HEPreTUYHOTO
JDKepena, 3aJUIIaloThCs JOCUTh 3HAYHUMH.

Tomy, Hami mnomameli Jii OyayTh CHPSIMOBaHI Ha MOJEpPHI3alllo
CHEpPreTUYHOi YCTAaHOBKM, 3a BHUKOPUCTAHHSA JIHIHHOTO MajorabapuTHOTO
reHeparopa y KOMOIHOBaHIM MPHUBOJIHIA YCTAHOBI[l CYy4acCHOTO €JIEKTPUYHOTO YU

riOpUIHOTO ABTOMOOLIISX.

1.4 BucHOBKH

TexHiKO-€eKOHOMIUHI ~ OOIPYHTYBaHHS  €HEPreTHYHUX  KOMOIHOBaHHMX

YCTAaHOBOK TMOKa3aJd, IO 3HAYHYy POJb Ha IXHIO SKICHY poOOTy, BILIMBA€E

TeHEepYIOUHi eJIeKTPUYHUIN MPUCTPIi Ta HOT0 KOHCTPYKTUBHA YaCTHHA.
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Tomy, Hama rimore3a (Ha TNPOBEACHHS MOJEpHI3allli TreHepaTopHOl
YCTaHOBKH), Oy/J€ CTOCYBATHCS IIJBHUINCHHS ii EHEPreTUYHUX IMOKAa3HUKIB,
3MEHIIIEHHS Ta0apUTHUX PO3MIPIB Ta HAAIMHOCTI pOOOTH CHPSDKEHUX €JIEMEHTIB,
mo (GopMyBaTUMYTh BUXIJHY €JIEKTPUYHY CHEPTil0 [JI SKUBJICHHS TSATOBHX

eNIEKTPOABUTYHIB.
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2. PO3A1JL. POBPAXYHKOBA YACTHUHA

2.1 TAroBo-IMHAMIYHUI PO3PaXyHOK €JIeKTPOMOOLIs

TpancnopTHa Mepeka 3HaYHO CHpUsIE BUKUJIaM IMAPHUKOBUX ra3iB Ha 3eMi,
Kl € KIIO04YOoBUM (DaKTOpOM 3MIHHM KiiMaTy. 3arajbHa KUIBKICTb IIKIJJHUBUX
pPEYOBUH, BUKMHYTHUX y aTtMochepy aBTOMOOUIBHUM TPAaHCIOPTOM, IEPEBUIILYE
BUKHUIM IPOMUCIIOBHUX TiAIPHEMCTB Oibi HixK y Tpudi [3]-[7].

Tomy, Hami TeOpeTUYHI MAOCHIDKEHHS OyAyTh CTOCYBATHUCS TUIBKH
riOpuaHUX 1 EJEKTPUYHUX aBTOMOOLIIB, IIO CYTTEBO MIHIMI3YIOTb BHUKHIU
OTPYWHHUX PEYOBHH 111 YaC IXHbOI EKCIUTyaTallli.

Bu3HayeHHST TATOBO-IMIBUAKICHUX BJIACTUBOCTEM aBTOMOOLIA HEOOX1JHO
3MIMCHIOBATH TIPU MPOEKTYBaHHI HOBUX MOJIeJIeH Ta TaKoXX IMpU BUOOPI
aBTOMOO1TIB, BIJAIMOBIJIHO /10 PI3HUX yMOB ekcrutyatauii [9]-[12]. IIa npoGnema
BUPIIIYETHCS 32 METOJIaMU TeOopii aBTOMOO1JIs, TOOTO Hayka MpO eKCIUTyaTalliiHi
BJIACTUBOCTI, SKI XapaKTEepU3yIOTh MOXJIMBICTh €(HEKTUBHOTO BUKOPHUCTAHHS
aBTOMOO1JII B TIEBHUX yMOBax 1 JIO3BOJISIIOTH OIIHUTH HOTO TEXHIYHO
KOHCTPYKIIIWHUN CTaH.

[lepen mo4aTKOM TPOBEACHHS PO3PAaxyHKYy, CIOYATKy CJiJi BHUBYUTH
BIIMOBIAHI PO3AUIM TEOpii aBTOMOOUIS, OBOJOMITH METOJAaMH aHajli3y TaKuX
XapaKTEPUCTHK aBTOMOOLIS, SIK TOTYKHICTh 1 CUJIOBUH OanaHC, IWHAMIYHI
XapaKTEPUCTUKH Ta 1H.

[Ilo6 BuOpaTu HEOOXiAHY MOTYXKHICTh JABHTYHA, HEOOXITHO pO3paxyBaTH
JUHAMIKY 1 TapaMeTpH.

Buxinni naHi:

Tun aBTOMOOUIS - 3aAHHONPUBIIHHUIA JIETKOBUM aBTOMOOLIL OCOOJIMBO
MaJjoro Kiacys;

Komnicna dopmyna - 4x2;

Kinbkicts 0c¢ib - N =1 (voi.);

Joxuna = 3200 mMm;
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[upuna = 1420 mwm;

Bucora = 1400 Mmm;

Cnopskena maca, Mo= 650 Kr;

Po3mip mmnau: 135/80R12;

Koedimient onmopy nositps — Cy, = 0,3;

Koedimient onopy kouennto — fo = 0,013;

KoedirieHT 3a1€XHO BT YXUITY JOPOTH — Olmax =0,25;

MaxkcumaiabHa MBUAKICTE — Vinax = 30 KM/TOS;

MakcumanbHa 4acToTa 0OEpTaHHS KOJIIHYACTOTO Bajy JBUTYHA Nmay = 4000
00/XB;

KK/ nepenayi — #,,, = 0,85;

Heo0xiaH0 BU3HAYUTH OBHY Macy aBTOMOO1JIS:

Mg =M,+ (Mpge Xn) +M (2.1)

M, =650+ (75%x 1)+ 10 = 735,kr
ne, Mg — criopsikeHa Mmaca aBTOMOOLIISA, KT;
Muan— Bara mogunau (75 Kr.);
M, — Maca BaHTa)Xy Ha OJIHY JIOAUHY;

N — KUTBKICTB JIFOJICH B €IEKTPOMOO1ITI.

JI71s1 BUBHAYEHHSI CTATUYHOTO Pajiycy KoJjieca, He0OX1THO:

re=05xd+yxH (2.2)

rse = 0,5% 0,304+ 0,8 x 0,114 = 0,243 M,
ae d = 12 — mocaakoBwuii giametp, mroimu (0,304 m);
A = 0,92 — xoediieHT BepTUKAILHOI JIedopmarlii MIKH, 3aJ€XKHO BIJ
0COOJIMBOCTI BUKOPUCTOBYBAHUX LINH;

H/B = 65 — BucoTa npo¢iiro IMHA BiTHOCHO 11 mupuHu, %
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B =65%0,175 = 0,114 — BucoTa npoito MIuHU, M.

Busnauenns koedirieHTa BIOPSAKYBaHHS:

_ Cy'p _ 03:0.293
o2 2

k

=0.19 (2.3)

e C, — xoedilieHT ompHOCTI MOBITPS;

p = TyCTHHA MOBITPS,

Po3paxyHok koedillieHTa Onopy KOUEHHIO BUBHAUUTHCS HACTYITHOIO

dhopmyIoro:

F=for(140) =013 (1+.2) = 0,023 (24)

Ha mouaTtky, BU3HA4a€ThCsl MOTYXKHICTh €JIEKTPOABUTYHA 3a HAMOUIBIIOL
4acTOTH OOEpPTaHHS KOJIIC €JIEKTPOMOO1IsI, BpaXOBYIOUH €()EKTUBHICTh TPAHCMICII,

3rigHO GopMyiu OajaHCy CUII:

1 X
NV:E(Ga'lpV'Vmax"l'%'p'F'Vn%ax) (2-5)

wV - KOe}IlIEHT OMOpY AOPOTH, 32 MAKCUMAJTLHOT IIIBUIKOCTI

CIIEKTPOMOOLIS.

J1J1s1 IeTKOBUX aBTOMOOWTIB, KOE(IIIEHT ONOPY JOPOTH PUNMAETHCS PIBHUM
KOYEHHIO KOe(IIIEHTY MPU MAKCUMAaJIbHIM IIBUIKOCTI aBTOMOOLIISL.

wV =f=0,023 (2.6)

Ny (735-9.81:0.023-60 + 0.15-1.293 - 303) = 12.07kW

- 0.85
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ne, G, =mg — 3arajgpHa Maca aBTOMOO1IS,

p = 1,293 — rycTuHa noBITPps 32 HOPMAJIBHUX YMOB

[IpoBenemMo MojentoBaHHs Ta MOOyayeMo rpadik MiHIMaIbHOI HEOOXiTHOT
MOTY)KHOCTI TSTOBOTO €JNEKTPUYHOTO JBHTYHA, IS PYyXy aBTOMOOLIS 1O

TOPU30HTANIbHIM TTOBEPXHI 3 BCTAHOBJICHOIO MIBUAKICTIO, puc. 2.1

HOTVKHICTL, kB1

3 . ) . . - 1
LIBHAKICTL, KM/T0/
Pucynox 2.1 — MinimansHa HEOOXiHA MOTYKHICTh €JIEKTpOKapa s pyxy 3

ONITHMAJIBHOIO MIBHJIKICTIO.
Ax mnokaszye Tpadik KpWBOi, MIJBHUIICHHS IIBUAKOCTI €JIEKTPOMOOLISA

3MIMUCHIOETBCS JICMIO IO TIOJIOTIM XapaKTePUCTHUINl KPUBOi, IO TOSICHIOETHCS

HAsIBHICTIO T1OpUIHOT YCTaHOBKH.
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2.2 Pe3y1bTaTH TEOPETHYHHUX JOCTiIKeHb MBUAKICHUX XaPAKTEPUCTUK

riOpuaHOro aBTOMO0iIs

Cnouatky o6eptu /IB3, mpu mepexoii Ha BUILy mepeaavdy, BCTAaHOBIIOEMO
BiTbHO. B pe3ynbTaTi MOJEIIOBaHHS OTPUMAEMO HACTYHMHHUH Tpadik MPUCKOPECHb

aBTOMOO1JIA MPH HE HAAIITOBAHIN cUCTEMI yrpaBmiHHS (puc. 2.2).

Jmh

WBMAKICTEL, KM/ TOA

Pucynok 2.2 — I'padik npuckopens 3a 6a30BOro TriOpUAHOT0 aBTOMOO1IIS 10

20 kBt

3a mapaMeTpiB CHCTEMH CHCTEMH YIPaBIiHHS (3HAUCHHS KOHCTAHT f; 10y, f»
tos, f3 to4) Tak, mepexig Ha BHIly Iepenady (3a BHKOPUCTAHHS JIHIHHOTO

reHeparopa), OTpuMaeMo Tpadik MPUCKOPEHb SIKUK OyJ1e MaTH BUTJISIA, puC. 2.3.
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Jm

WIBMAKICTL, KM/ TOA

Pucynox 2.3 — KpuBa npuckopeHHs eIeKTpOoMOO1Jist, 32 BAKOPUCTAHHS

JIHIMHOTO TeHepaTopa.

Ha puc. 2.4 HaBeAaeHO MOPIBHSIBHI Ipadikd TUHAMIKK PO3rOHY 0a30BOr0O

riOpUIHOTO aBTOMOOLIS (€JIEKTPOMOOLIs) 1 EJNEKTPOMOOUISI 3a BUKOPUCTAHHA

JiHIAHOTO TeHeparopa (cucrema "['i6puna").

Hac POITOHY, C

Pucynox 2.20 — IlopiBHsutbHI rpadiku po3roHy 0a30BOro Ta riOpUaHOTO

aBTOMOOUTIB.
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BiamoBimHO 10 pe3ysbTaTiB MOPIBHSUIBHOTO MOJETIOBaHHS, HABITh MIPH
30UTBIIIEHHI MAacH CHHEPTEeTUYHOTO AaBTOMOOLIS Ta BHKOPHCTAHHI BiTHOCHO
HEBEJIMKOi IOTY)KHOCTI TSATOBOIO €JIeKTpUyHOro aBuryHa (mo 12 kBr), dac

posrony a0 100 km/rog cKOpoTHUBCS Ha 2,5 CEKYHIH.

2.3 BucHoBku

Mopentoroun MiaxXig A0 CTBOPEHHS CHJIOBOI YCTAaHOBKHM aBTOMOOLIS Mae
OOIPYHTOBAaHE MOSICHEHHA. AHai3 CTPYKTYPHHUX MPUHIUMIB T1IOPUIHUX CHUIIOBUX
YCTAaHOBOK aBTOMOOWIS MOKa3aB, M0 aBTOMOOUI 3 Oy/b-IKUM THUIIOM T10pUIHOL
TEXHOJIOT1i € €(PeKTUBHIIINMHU, EKOHOMIYHIIIMMHU Ta €KOJIOTIYHO YHMCTIIIUMU, HIXK
iX TpaJauLIiHI aHAJIOTH.

Bbyno po3pobiieH0 HampsMOK PO3BUTKY 1 KOHIENTYalbHI PIMICHHS IS
CTBOPEHHSI €KOJIOTITYHO YHUCTHUX TPAHCIOPTHUX 3ac00iB, 3a BUKOPUCTAHHS
CHEPreTUYHOI YCTAaHOBKH, Y KOMIUIEKT SIKOT BXOJUTD JIHIMHUNA reHepaTop, Barorw
o 32 Kr.

3acTocyBaHHs TIOPUIHMX CHUJIOBUX YCTAHOBOK Ha aBTOMOOUISX, CIpHUSE
MIABHUILEHHIO IXHBHOI €KOJIOTIYHOI YMCTOTH, ITAJIUBHOI €KOHOMIYHOCTI Ta TATOBO-
IIBUKICHOI XapaKTEPUCTUKU, IO JIO3BOJISIE PO3ITHATH €JIeKTpoMoOuTs a0 80

KM/TOJ., BUTpayarouu npu 1boMy 12 kBT roj enekTpuyHoOi eHeprii.
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3. PO3A1JI. TEXHOJIOT'TYHA YACTUHA

3.1 Xapakrepuctuka 0a30B0i i MojepHi3oBaHOI cxeMH TiOPHIHOIO

(eJIEKTPUYHOTI0) ABTOMOOIIA

['iOpuaHa cumoBa yCTaHOBKA, IO BUKOPUCTOBYE 1HINY CTPYKTYPHY CXEMY
riopuan3aiiii, Ma€ B CBOEMY CKJIQJIl TATOBUM €JICKTPUYHUN JABUTYH 3 TTOTY>KHICTIO
no 12 xBr. Lleit ABUTYH TeHepye MEXaHIuHy €HEpril0 OJHOYACHO 3 JIBUTYHOM
BHYTPIIIIHHOTO 3TOPSIHHS, CTBOPIOIOYM €KBIBaJEHTHY MOTYXHIicTh Big JB3 1
eJIEKTPOABUTYHA. Taka KOHCTPYKIIisl € HalOLIbII e(EeKTUBHOIO IMiJ Yac CTapTy 1
aAKTUBHOTO PO3TOHY TPAHCIOPTHOTO 3aco0y, KOJMU ENEKTPOJABUTYH Mae
MaKCUMaJbHUI 00epToBUii MOMEHT. Lli eleKkTpuyHi MallMHU TaKOX MOXKYTh
3aMIHUTHU CTapTEP 1 FTE€HEpPaTOp, a TIOpUIHA CUIIOBA YCTAHOBKA MOKE MPAIIOBATH B
pexumi  Stop-Start. CTpykTypHa cxeMa TIOpHIHOI TEXHOJIOTIi 3a ApyruMm

MPUHLKIOM MOJlaHa Ha puc. 3.1.

B3 ::""' Enekrpo- " [lepersopioBay % AKyMyIETOPHA
’ . MAIMHE [ HANPYIH r DaTapes
[pesia komic

Pucynok 3.1 — CTpykTypHa cxema €HepreTUH4HOI YCTAaHOBKH 3

BUKOPUCTAHHAM JIIHIHHOTO T€HEpaTopa, MOTYKHICTIO 12KkBT.

JlaBaiiTe pO3IJIIHEMO, SIK MPOTIKAIOTh CUJIOBI TOTOKH B €JIEKTPOTPAHCMICIT
riOpyIHOI CHJIOBOI YCTAaHOBKHM B TakoMy aBTOMOOUT. CroyaTrky BH3HAUYHUMO, IO
riOpuiHa CUJIOBa YCTAaHOBKA BHUKOPHCTOBYE Pi3HI JpKepesia MEXaHIYHOI eHEepTii:
JBUTYH BHYTPIUIHBOI'O 3TOPsSIHHA Ta JABa TANOBUX EJIEKTPUYHUX JIBUTYHA Ha

nepeHboMy Ta 3aaHboMy MocTy. KpiM Toro, B cxemi TiOpUIHOI CHIOBOL
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YCTAaHOBKU € aKyMyJISITOpHa Oarapes, NepeTBOPIOBAY HAMPYTH Ta €JICKTPUUHMM

reHepaTop, SIKUM TaKoK BUKOHY€ (YHKIIIT cTapTepa.

Opnak 3axoAu, CHOPSIMOBAaHI Ha TOJINIIEHHA pPoOOOTH  JBUTYHA
BHYTPIIIHBOT'O 3TOPSHHSA, BUSIBUJIMCS Maloe(EeKTUBHUMH, OCOOJIMBO B yMOBax
eKCIUTyaTalii aBTOMOOWUIIB y BEIUKUX MicTax. B Meramomicax, Jjuiie
BUKOPHUCTOBYeTbCA Omm3pko 20% motyxHOCcTi ABuryHa. CepemHsi MIBHUAKICTD
PyXy B MICTI /I aBTOMOO1TIB, Kl MalOTh MaKCUMaJbHY IIBUIKICTh Bij 150 1o
200 xm/ron, ne mepesuurye 30 km/ron. Kpim TOro, xapakrtep pyxy y MicCTi
XapaKTepU3y€eTbcs TMOCTIMHUMHM  TPUCKOPEHHSAMH 1 TaimbMyBaHHsIMmu. lle
MPU3BOJUTH JI0 TOTO, IO 3HaYyHA yacTuHa eHeprii J[B3, BTpadaerbcst y BUTIISAL
Teria B TAIbMIBHUX CHCTEMaX.

OcHOBHA KOHIIEMIIiSl TIOPUAHOT TEXHOJIOTIT y TPAHCHOPTI TOJATaE y
BUKOPHUCTAHHI JIBOX €HEPreTUYHUX OJIOKIB, SIKI CHHEPreTUYHO ONTHUMI30BaH1 JJis
NPUCKOPEHHS 1 €(QEeKTUBHOI i3AM Ha BEJMKUX MMBHIKOCTAX. /(B3 mnoBuHEH
3a0e3MnedyBaT JIOCTaTHIO MOTYXKHICTh, JJII MPUCKOPEHHS MPOTATOM ACKITBKOX
CEeKyHJ 1 MIATPUMYBATH KpelcepchbKy IMIBUJIKICTh HAa aBTOCTPajl, MpallOr0yuu
€KOHOMIYHO.

Benukuit o0'em JIB3, HEoOXiAHWI &7 1HTEHCHBHOTO TPUCKOPEHHS,
yCKJIaHIOe e(peKkTuBHYy poOOTYy Ha Tpaci, aJpKe JBUTYH MEHIIOTO 00'eMy €
€KOHOMIYHO BHT1IHIIIHAM 1 O1TBIIT MIAXOIUTH JJISl 3MIIIIAHOTO ITUKITY i311.

['OpuaHi CHIIOBI YCTAaHOBKU JOMOMAraloTh BUPIIIUTH Ii MTPOOJIEMU, PUC.

3.2,

28



['Gpuana cnnosa yeranosxa Axymyasropua Garapes

Miclie BCTaHOB/IEHHA
NiHIAHOrO reHepaTtopa

Cucrema xepysanus Cucrema sapaay AKb
Pucynox 3.2 — MojepHizoBaHa eHepreTuyHa yCTaHOBKA FOpUIHOTO

(EJIEKTPUYHOTO) aBTOMOOIJIS.

Ha Bume 300paxenomy (puc.3.2), riOpuaHa eHEpreTuyHa YCTaHOBKa
eJIEKTPOMOOLISI HE BUMArae J03apsKu TATOBOI aKyyJISITOPHOI OaTapei 1 3MeHIrye

il 3arajbpHy Bary y TpHul.

3.2 EHepreTu4Hi ycTaHOBKM riOpuaHNX aBTOMOOITiB

3 TeXHIYHOTO TOIJISTY, ABUTYHH BHYTPIIIHHOTO 3TOPSHHSA y TIOpUIHUX
aBTOMOOUIAX € EeKCTeHJepaMM, SIKI PpO3LIMPIOIOTh JalbHICTh MOI3IKH LHUX
TPAHCIIOPTHUX 3ac00iB. el TepMiH 3aCTOCOBYETHCS /10 IBUTYHIB, SIKI BUKJIIOUHO
MpaIiolTh, SK: EJICKTPOTCHEpaTOpH I TepelaBaHHs BHUPOOJICHOI eHeprii
CJICKTPOABUTYHAM aBTOMOOLIS Ta CIyXaTh 3apsSgHUMU  3acobamMu s
aKyMyJISITOpHUX OaTtapeil. VY OUIbIIOCTI BUIMAJAKIB JABUTYHU-EKCTEHICPU €
KOMIAKTHUMHU BEPCISIMU 3BUYAMHUX JABUTYHIB BHYTPIIIHBOTO 3TOPSHHSA, 3 yciMa
iX mepeBaramu Ta HeJIOJTIKaMHU.

JliHifiHMI TeHepaTop 13 BUIBHUMHU TOPIIHSAMHU CKJIAJAa€TbCA: 3 KaMepu
3TOPSIHHSA, JBOX TMOPILUHIB, JIHIHHUX €IEeKTPOreHepaTopiB Ta 3BOPOTHUX Ta30BUX

npyxuH. Pobota ekcTeHaepa Maiike aHajoriyHa 3BUYaifHUM JIBUTYHAM, OCKIJIbKH
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BiH CHpaIlbOBYE 3a PaxyHOK 3aliMaHHS MAJMBHO-TIOBITPSHOI CyMilll y Kamepi
3TOPSIHHSA, 1[0 BUKJIMKA€E pyX MOpiHiB. O HAaK, BUKOPUCTAHHS KOJIHYACTOTO Baja
TyT BifcyTHe. Llelt mpucTpiii O6e3nocepeHbO MEPETBOPIOE KIHETUYHY CHEPTiI0
pYyXy MOPIIHIB Ha €EKTPUYHY CHEPTIIO.

BubOyxoBuii mporiec MNaJIMBHO-TIOBITPSHOI CyMIlll y Kamepi 3TOpsSHHS
OPUBOJUTH 0 PyXy 000X MOPIIHIB BiJl HEHTPY KaMepH, CTUCKAHHSA Ta30BUX
NPYXKUH, AKI YHIOBUIBHIOIOTH PyX Ta MOTIM IOBEPTAIOTh MOPIIHI y 3BOPOTHE
nosioxkeHHs. Exkcrennep mpairtoe 3 gactotoro 40-50 I'm Ta Bupobise mo 35 kBt
CJIEKTPUYHOT €HEPTTIi.

[Ipote, 3aBIKHM BUKOPUCTAHHIO Ta30BUX MPYKUH YHIKAJIBbHOT KOHCTPYKIIii,
Halll 1HXEHEPH JOCATIIM Bpakaro4yoi cTaOUTbHOCTI B pOOOTI TaKoro JABUTYHA. 3a
JIOTIOMOTOI0  TIOTYXKHOTO ~ €JIEKTPOHHOTO OJIOKY JWHAMIYHOTO  YIPABIIIHHA,
BJIA€THCS TOUYHO PETYJIIOBAaTH pOOOTY BCIX KOMIIOHEHTIB JIBUT'YHA, 3a0€3ME€UyI0UH

iX B3aeMOIIO SIK, «eauHE 1iIe» [15].

Pucynox 3.3 — JliniitHu#1 reHepaTop 13 JBUTYHOM 3 BUTLHUMU TIOPITHSIMH.

Imxenepu DLR cTBOpmiM cucTeMy €JIEKTPOHHOTO YIPaBIiHHA, sKa
3a0e3nevyye TOUHE KEPyBaHHS PyXOM MOPIIHIB JIHIHHOTO IBUTYHA 3 TOUHICTIO JI0

olHi€eT necAToi 4yacTku Mutimerpa. Lle mocsraerbcsi, BU3HAYEHHSM KOJWBaHb
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TUCKY IIiJ 4ac MPOIIeCy 3TOPSHHSA TMalliBa Ta iX KOMIeHcamierw. Takuit MexaHi3M,
TaK0XX JI03BOJISIE THYYKO PEryJIIOBaTH CTYMIHb CTUCKY, IIBUAKICTH PyXy MOPIIHIB
1 00'eM KaMepu 3TOPSHHS, 110 POOUTH MOKJIMBUM BHUKOPHCTaHHS PI3HUX BHUJIIB
najuBa, TAKUX SIK O€H3WH, TU3eIbHE NaIUBO, MPUPOJHUN ra3, 010MaluBO, €TAHOM

1 BOJICHb.

3.3.  OcobumBocTi MOIepPHi30BAHOT eHEPreTUYHOI YCTAHOBKH

eJIEKTPOMOOLIS

EdeKkTuBHICTh pEeKynepaTUBHOIO TalbMyBaHHA aBTOMOOUIS OOMexeHa
yepe3 MOCIIJIOBHE IMEPETBOPEHHS €Heprii 3 oAHiel (GOopMHU B IHIILY: CIOYATKY
KIHETUYHA EHEprisi TaJlbMyBaHHS TEPETBOPIOETHCA B EJICKTPUYHY EHEPrilo 3a
JIOTIOMOTOI0 TATOBOI €NEKTPUYHOI MAIMHH, KA TPALIOE SK TeHepaTtop; MOTIM
CJICKTPUYHA €HEpPrig dYepe3 IHBEPTOp IEPETBOPIOETHCS B XIMIUHY E€HEPriio
aKyMYJISITOPHOI Oarapei; mpu po3pslil aKyMyJATOPHOI OaTapei, XIMiuHa €HEpris
3HOBY IEPETBOPIOETHCS B EJCKTPUYHY €HEPrito; 1 HABITh €JNEKTpUYHA EHEepTid,
4yepe3 iHBEPTOP, 3HOBY KUBUTH TATOBY €JICKTPUYHY MAIIIUHY, SKa i€ K ABUTYH i
NEPETBOPIOE ENIEKTPUYHY €HEPril0 B MEXaHIYHY €HEPIii0 aBTOMOO1IIS.

[{s1 mocnioBHICTh MEPETBOPEHB €HEPTii, 3HAUHO 3HMKYE 3arajibHUi PiBEHb
e(PEeKTUBHOCTI OEH30€JIEKTPUYHOI TOPHUIHOT CUIIOBOI YCTAHOBKH CHHEPTETUYHOIO
aBToMoO11s1. Hanpuknan, skmo KKJI enekTpudHoi MamuHu (IBUTYH/TEHEPaTOP)
ckrnagae 80% mpu mikoBux HaBaHTaxkeHHs X, KKJ[ iuBepropa — 80 %, a KK
aKyMyJIATOpHOI OaTapei B mpoiieci 3apsary/po3psay CTaHOBUTH 75 Y% mpu BUCOKIN
noTy»XHOCTi, To 3aranbauii KK]| cucremu pekymepartii riOpugHOT0 aBTOMOOUIS
ckianae guuie 23 %.

Ha mpaktuui, e(ekTuBHICTb CHCTEMHM peKylepalli, Hampukiag, Yy
aBTomMoO1st Toyota Prius, oOMexyeThes mpubu3Ho 5% y MICBKOMY ITUKIIL PyXY 1
MPAKTUYHO BIJICYTHS Ha aBTOCTPA/Ii.

[{ro mpoGaemMy mifcuiItOoe TOM hakT, 10 TEPMIH 3apsaay aKyMyJIsSTOPHOI

Oartapei mijJ 4ac peKynepaTUBHOIO TajJbMyBaHHS Ha BETMKOMY CITyCKY CTaHOBHTD
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JUIIe KijdbKa XBWJIWH, II0 HEJOCTATHHO I MOBHOTO BIJHOBJICHHS €HEprii,
OTpUMAHOi BiJ TaJbMyBaHHS. TakMM YHUHOM, KOHCTPYKIS OCH30€IEeKTPUUYHUX
riOpUIHUX CUJIOBUX YCTAaHOBOK 3 XIMIYHUMH aKyMYJISTOPHUMH OaTapesMu
HEYXWIBHO MPU3BOIUTH 10 BTPAT KIHETUYHOI €HEeprii aBTOMOO1JIS.

ToMy, M TIABUINEHHS EKCIUTyaTalllMHUX XapaKTepUCTUK Ti1OpUIHUX
aBTOMOOWITIB, HAMH MPOIMOHYETHCS MOJEPHI3AIlisl CUJIOBUX arperariB, HUISIXOM
CTaHOBJICHHS JIIHIHHOTO TeHepaTopa 3 MPUBOJAHUM OCH3WHOBHUM JBUTYHOM

0CO0IMBO1 KOHCTPYKIIii, puc. 3.3.

fr—— T (e =T I asmmm  PEKyNEPATUBHE
ranbMyBaHHA ransMyBaHHA

MnaHeTapHuiA-peayKT

0p:Y-MOAEPHI30BaHINY|
| YCTaHOBLj-3ansuiny
 SpmEEEES — e ——=  Enexrponnuit Baox Kepysanna
5 ~

FANLMIBHOI CHCTEMM
s A ;
Enextponnmit gaarune | Mapo-
negani ransMa FTYaTop

ol
lenepatop
AXyMyAATOPHE
Barapea

Dudepenyan

Mbpuana cunoe
YCTaHOBKE

12 kBt
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2X FREE PISTON ENGINES

Pucynox 3.3 — [lepeTBopeHHsI €Heprii y MOJIEpHI30BaHOMY T1OPUIHOMY

aBTOMOO1T1 (eJIeKTpoMOoOii).

Oco0nuBICTh JaHOI MOJEPHI30BAHOI CHUJIOBOI YCTAHOBKH IOJISITA€ Y TOMY,
10 BOHA Y MOBHIM Mip1 BUKJIIOYA€E TPAHCMICIIO, 3MEHIITY€ TabapuTH 1 Bary camoro

aBTOMOO1JIA.

3.4 TexHos0TiYHO omepauiiiHa KapTa HA MOJEpPHi3allil0 eHepreTUYHOL

YCTAaHOBKH /ISl TIOPUAHOT0 aBTOMOOIIA

Cucrema KepyBaHHA JIHIHHUM TEHEPATOPOM 3 BUIBHUMHU MOPIIHIMHU
JT03BOJISIE TIPUCTPOIO aBTOMATUYHO BHOMPATH ONTHMAIBHHA PEKUM POOOTH IS
MaKCUMaJIbHOI €()EKTUBHOCTI, MPU KOHKPETHINA MIBUIAKOCTI PyXy 1 HABaHTa)KEHHI,
[0 cHOpusie MiHIMI3alil BUKUAIB MIKUJIMBUX PEUOBUH Y HABKOJIMIIIHE
cepenoBHIle. BiACyTHICTh KOJIHYACTOTO Bally, PO3MOAUIBHOTO Bajlly Ta IHIIUX
CTaHJAPTHUX EJEMEHTIB BHYTPIIIHHOTO 3TOPSHHS, JTO3BOJISIE CTBOPIOBATH Taki
TE€HEPATOPH 32 MEHII1 BUTPATH, 3SMEHIITYIOUH iX BAPTICTb.

HeBenuki po3Mipy HOBOTO reHepaTopa JT03BOJISIOTH JIETKO BCTAHOBIIIOBATU
Horo Ha Oyab-SKOMY T1OpHIHOMY aBTOMOOWII, 1 30UIBIIYBATH NAJIbHICTh MOI3IKU
10 600 kutoMeTpiB (0e3 301IbIIIEHHS 3arajlbHOT Baru aBTOMOO1IS).

Jlis mpoBeAEHHS MOJEPHI30BAHUX POOIT EHEPreTHYHOI YCTaHOBKHU
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riOpUJIHOrO  aBTOMOO1NIS

TEXHOJOTTYHO-OMEpalliifiHy  KapTy,

«Toyota Priusy,

Ha BCTAHOBJICHHS HOBOI

nonepeaHso ciija  copMmyBaTH

KOMOIHOBAHOI1

eHepreTuyHoi ycTtaHoBku (muB. puc. 3.3), mo miaBumuth KKJI nuryna

BHYTpIIIHBOTO 3ropsiHHS Ha 40% Ta 30UIBIINTH BUX1J T€HEPYIOUOi €NeKTPUUHOT

€Heprii 3 OUHUII Baru KoMOiHOBaHOT ycTaHOBKH (32 kr) Ha 12 kBT.

Tabmuns 3.1 - TexHonoriuHo-omnepaiiifHa KapTa Ha JAeMOHTaxX 0a30Boi, 1

MOHTa)X HOBOiI YCTAHOBKH 13 JIIHIWHUM T€HEPATOPOM.

Yac
Ne .
. - CxuamoBi OOnagHaHH | mpOB.OIE
ormeparti [Mopsimok ormepartiit .
: CIIEMCHTH 1 -partii,
XB.
BcranoBuT aBTOMOO1IB HA
CTOSIHKOBE TaJIbMO
I'anemyroTBEC .
1 ot BAXK1JIb o 2
A pymuii
Binmukanas
2 3aMKa BaXLJIb o 15
KaroTta
KpinunbHi Koy, 19
2 o 360
0oxtH, 6 1IT. MM
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3HATH iHBEPTO
KpinuibHi Koy, 14
00aTH 5 1IT. MM Jlo 60
3HATH 3aXHUCT 31 CTOPOHU KoJieca
“ [TnacTmacoBi
h BCTABKI BukpyTka o 20
l; j¢ Y
i
3ustu AKb
6Ct45 Kumrou, 14
- o MM h
JemontyBatu AKIIIT
Kirou
bontu, 15 MM | (HakugHUI), Jo 180
19 mm
BcranoBuTH KpiIIeHHS A7 HOBOT KpoHtrreiisn 3§ameanL TTo 960
€HEepProyCTaHOBKH Hi poboTH
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BcranoBnenHs koMOiHOBaHO1
€HEeproyCTaHOBKH, ITOTYKHICTIO
24 kBt
Bomnru, 20
Kittou, 22
8 MM ’ 1200
MM
MoHTaX JT0AaTKOBHX €IEMEHTIB
CUCTEMHU: iHBEpTOP, KoHTpoJiep, AKb
1 1HIII.
Kitoui 1 dirypHa
9 yp Jlo 480
eNeTpo BUKPYTKa
[TepeBipka po60TH KOMOIHOBAHOT
€HEProyCTaHOBKH 3 JIIHIHHUM
TeHePaToOpoOM
[Tokasu He
HCIies 34UTyBaHHS
18 A . ATy B MEHILIEe
pUsIaIiB iHbopMarii 240
KOHTPOJIIO
. . 3513,5/
3aranbpHa TPUBAIICTh ONepariit
59 rog.

[IIngxoM BHUKOPUCTAHHS TEXHOJIOTIYHOI OIepaliiHoi KapTKH, sKa
nependayae  AEMOHTaX  OCHOBHHUX  €JIeMEHTIB  0a30BOi  KOMOIHOBaHOIi
eHeproycTaHoBku aBToMoO11s «Toyota Prius», Bara sikoi ctaHOBUTH Osn3bko 600
KI Ta MOHT&X HOBOI CHEPreTHYHOI yCTAaHOBKM, Baror OMm3pko 40 Kr - MH
OTpUMAaJI MOXKJIMBICTh MPOTHO3YBATH Yac MPOBEJACHHS OMEpaIliii Ta 3a0e3MeunT
HEOOXIHY KITBKICTh 1HCTPYMEHTAJILHUX 3aCcO0iB 1 MaTepialliB JJII MOKpAIEHHS
MPOJYKTUBHOCTI pOOOTH 0OCITYTrOBYIOUOTr0 IEPCOHAITY.

Ha puc. 3.4 HaBemeHO CHpOIIEHY CXEeMy IPOBEACHHS TEXHOJOTIYHUX
oreparliid, IO CTOCY€TbCS MOJIEpHI3aIli OCHOBHMX pPOOOYMX 1 BHUKOHABUYUX

€JIEMEHTIB KOMOIHOBAaHOi €HEPreTUYHOI YCTAaHOBKH 0a30BOi MOl aBTOMOOLIS
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«Toyota Priusy.

KOMEIHOBAHA EHEPTETUYHA YCTAHOBKA|
JBUryH BHYTPIWHbLOro 3ropAHHA i
cTapTep reHepaTop
B

BeTanoEHTH ABETOMODIIE HA CTOAHEOBE TAMEMO . oo oo, -2.0xe
Bigkput xamoT -15=xe
dmara TB 3 . -360 xe
juATH IHEEPTOP -60 xm
JHATH 3aXMCT 3 CTOPOHH KOTC . -20=x=m
e AKD . -10x=
Hemomtveatw AKTITL . ... -180 x=
BrTaHOEMTH KpinineHsa 0719 HOBEOT EHEPTOVCTAHORKH . - 060 xe
Beradoenenna koMOiHORAHOT eHEPrOVCTAHORKH, TOTVAHEICTIO 24 KBT-
........................................................................... 1200 xe
MonTa® J00aTEOBHX SIeMEeHTIE CHCTEMH: iHEepTop, KoHTponep, AKB
Ilepepipka poboTH KoMOiHOBRAaHO! EHEPTOVCTAHOBKH 3 MHIAHHM
TEHEPATOPOM .. ... .= 240 xm

3aransHa TpMBanicTb onepauin

Pucynox 3.2 — CxeMa TEXHOJIOTIYHUX OTIEPAIliil I 3aMiHM KOMOIHOBaHO1

€HEeProyCTaHOBKHU TOPHIHOTO aBTOMOO1IS

6nuibko- 59 roa./7f pob.OHiB

Haouna cxema mnpoliecy NpOBEJAEHHS Omepalliid, Mo 3aMiHi OCHOBHHX

€JIEMEHTIB KOMOIHOBAHOI €HEPreTUYHOI YCTAaHOBKM TiOPHIHOTO aBTOMOOLIS Mae

OyTH BCTaHOBJIEHA Ha BUAHOMY MICIIl CTaHIIi TexHIYHOro oOciayroByBaHHA. Lle

JOTIOMOXKE 3a0e3neynuTd e(EeKTUBHE Ta ONEpaTUBHE BUKOHAHHS BIAMOBITHUX

3aBJaHb.

3.5 BucHoBxku

[IpencraBineHo TMOCHIIOBHICTh [ JUIsl  MOJEpHi3amii KOMOIHOBaHOI

€HEProyCTaHOBKHU

riOpuHOrO  aBTOMOOUIA, 3 METOK MIABHUILEHHS HOro
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CKCHHyaTaHiﬁHHX HOK&SHI/IKiB, OCHOBHUM IIPHUBOJAOM AKOI'O CTAaHYTb HpI/IBO,Z[Hi

TATOBI CIICKTPOABUT'YHHU.

[Ipu upomy, Bara enekTpomoOins 3MeHmUTHCS Ha 400 kr, a JOBUTYH
BHYTPIIIHBOTO 3TrOPSHHS, MpaIfoBaTUME 0€3 KOJIIHYACTOTO 1 PO3MOALIBYOr0 BajiB
Ta 3MEHIIUTHCS oro 06’eMHa Ta MacoBa Bara 'y 10 pas3is.

[ToTy>XHICTH TO3UIIIITHOTO JABUTYHA BHYTPIIIHBOTO 3TOPSHHS CKJIaJe
omm3pko 0,7 kBT, a mOTYXHICTh JiHINHOTO TeHepaTopa — 24 kBT, mo Oyne

JIOCTaTHBO TSI IPUBENICHHS Y pyX riopuaa (ei1exTpomoOins), Baroto g0 1200 kr.
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4. PO311JI. OXOPOHA ITPALIL

4.1 CTpykTypHO-(PyHKIiOHAJLHUNI aHAJI3 BUHUKHEHHS He0e3leYHuX

cUTyauii

HasiBHICTH €JeKTPOHHOTO 00JIaJIHAHHSA Ha aBTOMOOLTI, BUMarae ctabiIbHOL
Mo/Iaul €JIeKTPUIHOI eHeprii Bim OopToBUX pkepen (0e3 Oynp SKUX TepenaiiB
Harpyru). ToMy, mig 4yac nmpoBeAEHHS JIarHOCTUKH, CIIiJl CYBOPO JOTPUMYBATHUCS
HACTYITHUX 3aro0bkHUX 3ax0/iB [1]-[2]:

- HE JIONMyCKaTH BIAKIIOYEHHS aKyMyJsiTopa Bii OOpPTOBOI €JIEKTPOMEPEKI
aBTOMOOLIIS 3a MPAIIOI0YOro JIBUTYHA.

- MIJ 4Yac J03apsAku (BlA 30BHIIIHBOTO JDKEPENa) aKyMyJsaTopa, CiiJi BAMKHYTH
OOpPTOBY E€IEKTPOMEPEKY.

- mepen JeMOHTaxkeM Oyab-skux eneMmeHTiB ECVY]l, HeoOximHO BiI'€qHATH
MIHYCOBY KJIEMY aKyMYJISITOPHOI Oarapei.

- HE JIONYCKAEThCSA IMIAKIIOYEHHS a00 BIJAKIIOUCHHS CJIEMEHTIB (J1aBadiB Ta
BUKOHABYMX NPUCTPOIB (yHKIIOHATHHUX cucteM) ECY mim dac yBIMKHEHOTO
3aItaTrOBaHHS.

- Tmepen TMPOBEJICHHSAM eJIEKTPO3BapIOBAIBLHUX POOIT, HEOOXIAHO BiT'€THATH
MIHYCOBY KJIEMY aKyMYJISITOpHOI OaTapei Ta enemenTd ECY.

- He fomyckaeTbes mignaBata EBY, BBy Temnepatypu Bume 80 °C.

- U1 BUKJIFOUEHHS KOPO3ii 3’ €IHYBaJIbHUX €JIEKTPUUYHUX MUHIB (1M1 4aC OUYUCTKH),
3a00POHSAETHCS CIIPSMOBYBATH CTPYMiHb mapu Ha enemeHTH ECY /1.

- 00 YHUKHYTH TOIIKOHKEHHS CITPABHUX BY3JIiB, HE JIOMYCKAETHCS 3aCTOCYBAHHS
KOHTPOJIbHO-BUMIPIOBAJILHOTO 00JIaJIHAHHS, HE 3a3HAYEHOTO B JIIarHOCTUYHUX
KapTax.

- BUMIPIOBaHHS HAIpyTd, CIiJ BUKOHYBAaTH BOJBTMETPOM 3 HOMIHAJIEHUM

BHYTpilIHIM ortopoM 10 MOmM.

- OJIA 3aIt001raHHs IMOIIKOIKCHHS CJIICKTPOHHOT'O 06J'I3.ILH3HH}I CIICKTPOCTAaTUYHUM

3apsAA0M, 3a00pOHSETHCS TOPKATHCS KOHTAaKTHUX TMHHIB (3'€qHyBayiB  abo
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€JIEeMEHTIB) JipykoBaHoi matu EBY.

BignosigHno, 3 BmpoBamkeHHaM ctangapTie OBD-II ta EOBD, mporec
niarHoctuku EBY aBTOMOOins yHidikyeThcs. Ha BUMOTY IIMX cTaHAapTIiB, OJHE
J1arHOCTUYHE 00JIaJHAHHS MOYXXHA BUKOPHUCTOBYBATH JJIsl TECTYBAHHS aBTOMOO1JIIB
pi3HuX Mapok. OcHoBHOIO BigMiHHICTIO cTanaapty EOBD Bin OBD-II, e
3aKpilJIeHHs B Ha0oOpi MOro mpoToKomiB 0oOMiHy manumu npoTokody CAN,
BIpoBapkeHoro gipmoro BOSCH.

Hebe3neuni ymMOBH BIifIrpaloTh MNPIOPUTETHY poib Yy (GoOpMyBaHHI |
BUHUKHEHHI BUPOOHUUYMUX HEOE3IEK - MEBHOIO CTaHy, 3a SIKOTO BUHHMKAE pealibHa
3arpo3sa aBapii abo TpaBmHu.

AHani3 HeOe3MEeYHNX YMOB, SIKI ICHYIOTh YA BHHHKAIOTh 0€3M0CEPEIHBO Ha

- XapaKTepu3yloTh CTaH ab0 piBEHb HEOE3MEKH BUPOOHMUOIro OOIaJHAHHS
a00 meBHOro poOoUYoro Micis (BIACYTHICTh OTOPOJIKEHHS PYXOMHX JeTajnei abo
pobounx oOpradiB, BIACYTHICTh a00 HEIOCKOHANICTh CIEMiaJbHUX TEXHIYHHUX
3aco0iB  Oe3meku: OJIOKyBaJbHUX TMPHUCTPOiIB, 3ac00IB CHUTHaMI3allli TOIIO),
KOHCTPYKTHBHI HEJIOJIIKM OKPEMOI0 By3Jla YU MAIIMHU Ta 1HIIIL;

- CIIOHYKAalOTh TpalliBHUKA JOMyCKaTH TOMWMJIKH Yy TIpoOIecl mparii
(KOHCTPYKTHBHA HEAOCKOHATICTh TEXHOJIOTIYHOTO Mpollecy poOOTH MaliuH abo
caMOi MalllMHUW YW TIEBHOTO OOJIaJIHaHHS), HU3bKa KBadiQikallis MpaiiBHUKA Ta
piBeHb 3HaHb 3 OXOPOHM TIpalll, BIJACYTHICTh BIJMOBITHOTO KOHTPOJIO 3a
JOTPUMAHHSIM MPABWJI 3 OXOPOHH TIpaIli;

- 0e3mocepeHbO MPU3BOMAATH 10 TPABMOHEOE3MEUHO1 CUTYyaIlii (HasiBHICTh
IJISIM  Macja Ha MiJuio3i, HENpaBWIBLHO OpraHi3oBaHe poOode Micle, He
OOIpYHTOBaHI PEXKUMHU poOOTH 00JIaJHAHHS Ta 1H.);

- TpU3BOAATH 10 HeOe3meyHux i (HU3bKUM piBeHb MpodeciiHOol
MIATOTOBKM W OpraHizailii HaB4YaHHS 3 OXOPOHM TIpalli, BIJACYTHICTh a0o

Hee(PEKTUBHICTh KOHTPOJIIO 3 OXOPOHHU TIpalll Ta iH.).

Hamu po3pobiieHa cxema TpaBMOHEOE3IeUHUX CUTYaIlii, Mij 4ac 4aCTKOBOL
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MOJIEpHI3allli 3aXHWCHOr0 KOpoOy TMPHUBOAY Ta30pO3MOAUIHPYOIO0 MEXaHI3MY

1HKEKTOPHOTO IBUTYHA, PUC, 4.1.

HC T,
/ HC3
A4 N
Hﬂl —> H|D|1 > H,ﬂlg b Hﬂ'4 P KC
A
T T \ 4
HO HC, HC, T T; HOA,

Pucynox 4.1 - biok-cxema HeOe3MeUHUX CUTYAIlIH ITiJ Yac IEMOHTAXKY 1
MOJIepHI3alli KOMOIHOBaHO1 eHEepreTuyHoi yctaHoBKH: HJ[ — BIIKpUTTA Kamnory;
HC — mosxuuBe maiinas kanoTy mif yac npoeaeHHs TO; HO; — HasiBHICTD
HezHayHoro cxuity; H/I; — 3uaTTs npaBoro koneca; HC; — MoxiuBe noOUTTS
KiHI1BOK pyK; H/[3 — posrsunuyBanus 60ontis AKIIIT; HC, — moxiuBe naaiHHsS
KaroTa Ta MoOUTTs KicTi pyk; T1— TpaBma nanbiiB; T, — moOuTTs mikTiB pyk; HJl,
— (bikcaiis perymtoBanbHOT mTopku; HC3 — HeOaxkaHe CKJIeloBaHHSA MabIliB; T3 -
MOIIKO/IP)KEHHA MyIOK nanbliB pyk; KC — 3amemMaeHHs KiHIIIBOK MIXK 3y0O4acTUM

nacoM 1 mkiBoM; HJIx — HeoOXimHa mormomMora iHIoi ocoomu.

4.2 QOOrpyHTyBaHHSI OpraHizaniiiHO-TeXHiYHMX peKoOMeHAANWid 3

OXOPOHM mpaii

OxopoHa JOBKULIA - 1€ CUCTEMa 3aXOiB, HAMpaBJICHUX HAa MIATPUMAaHHS
palioHAIBHOI B3a€EMOJI1T MK JISUTBHICTIO JIFOAWMHU 1 HABKOJHUIIHIM CEPEIOBUIICM:
30epira”Hs 1 BiTHOBJICHHS IPUPOAHUX 0araTCTB Ta pOo3yMHE iX BUKopucTaHHs. Bee
116 pOOUTHCS B IHTEpECAX ChOTOAHINIHIX 1 MaOyTHIX MOKOMiHB JroAeH. 11 3axoau
NOBUHHI HAayKOBO OOIPDYHTOBYBAaTHUCh 1 MOXYTb 3[1MCHIOBAaTHCh Ha PI3HUX
PIBHSIX; MDKHApOAHOMY, JE€p>KaBHOMY, BIAOMYOMY, BUPOOHHUOMY, CYCHUIBHOMY
Ta 1HJIUBIyaJIbHOMY.

BrnnuB aBTOMOOUIBHOTO TpPaHCHOPTY B 3a0pyJHEHHI HABKOJUIIHHOTO
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CepeIoBUIIA 1 HETaTUBHOMY BILUIMBI Ha HAaceJeHHs (OYEBUJIHO) I1ie OUIbII ICTOTHHH,
HIK MPUIHATO BBAXKaTH, CaMe:

1. OcHOBHA KUIBKICTh aBTOMOO1IBHOTO TPAHCIIOPTY 30CEpeKeHa B MICIISIX 3
BHCOKOIO IIIJIHICTIO HACEIICHHS - MiCTaX, POMHUCIIOBHUX IICHTPAX;

2. NIxinmuBi BUKHAIMA BiJ aBTOMOOILTIB BHPOOJSIIOTHECS B CaMUX HIKHIX,
MPU3EMHHX IIapax aTtMochepu, Tam, Je IPOTIKA€ OCHOBHA JKUTTEIISIbHICTH

JIOAVHM 1 JIe YMOBH JIJIs1 IXHBOTO PO3CIIOBaHHS € HAUTIpIINMU;

3.BianpanpoBaHi ra3u JBUT'YHIB aBTOMOOUTIB MICTSITh BUCOKOKOHIIEHTPOBaHI
TOKCHUYHI KOMIIOHEHTH, IO € OCHOBHMMH 3a0pyaHioBadamu atmocdepu. Yac,
IPOTATOM SIKOTO IIKIJIMBI PEUYOBUHM TMPUPOJHUM CHOCOOOM 30€piraroThCsi B
atMocdepi, OIIHIOEThCA BiA necsatd ai0 g0 miBpoky. Chiijg 3a3HayuTH, IO Y
BIIMPAIbOBAHUX ra3aX aBTOMOOUIBHUX JABUTYHIB MICTUTHCS 0111 200 TOKCUYHUX
XIMIYHUX CIIOJYK, BEJIMKAa YaCTHHA SKUX TPEJCTaBIsie pi3HI ByrieBojHi. Kpim
MIPSIMOTO HETaTUBHOTO BIUIMBY HA JIFOJWHY, BUKUIU BiJl aBTOTPAHCIIOPTY HAHOCSTH
1 HenpsAAMoi Koau. Tak, MiABUINEHHS KOHIIEHTpAIlll KIHIIEBOTO MPOAYKTY TOPiHHS
aBTOMOTOPHOTO TaJluBa - [IOKCHI BYIJICHIO, NPU3BOAWTH 10 TJIOOATBHOTO
NIJBUILIEHHS TEMIEPATYpH 3eMHOI arMocdepu (Tak 3BaHU NMApHUKOBUN €(EKT).
Ha nymky 6aratbox eKCHepTiB, HACTIKOM I[bOTO, € TaKi MPUPOHI KaTaKII3MHU, SIK
MacmTabHi noxexi B [liBnenno-Cxigni Asii, Amepuui, Culipy , moBeH1 B €Bporii
i Aszii.

3'enHaHHsS CIpKM Ta OKCHIU a30Ty, IO BUKUAAIOTECA B armocdepy 3
BIJIIPAllbOBAHUMHU Ta3aMU JABUTYHIB, MIJJAIOThCS XIMIYHUM TIE€PETBOPEHHSM,
dbopmyroun pi3HI KUCIAOTH 1 coii. Taki pedOBHMHHM MOBEPTAIOTHCS HAa 3EMIIO Y
BUTIAAI "KUCIOTHUX'" mommiB. JlOCHITHMKAMH JOBEICHO, IO KHCJIOTHI Omajau
HAHOCSTh 3HAYHY IIKOAY BOJSHHM C€KOCHUCTEMaM, BEIyTh 10 3HMINCHHS (ayHH,
BUKJIMKAIOTh MIABUILIEHY KOPO3il0 MeTamiB 1 pylHyBaHHS OyJIBEIbHUX
KOHCTpYKIiKA. KpiM TOoro, okcuam aszory cropusitoTb ¢GapOyBaHHIO MOBITPS B
KOPUYHEBUH KOJIIP, a B CIIOIYUYEHHI 3 PI3HUMH aepO30JIIMHU BUKIUKAIOTh TPS3HOBHI
TyMaH (CMOT), MOT1PIIYIOYU BUAUMICTb.

PeanpHl KUIBKICHI OIIHKHA INKIJUIMBAX BUKWAIB Bl aBTOMOOLJIBLHOIO
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TpaHCIIOPTY BKpad Baxkki. lle 3B's3aHO 3 TUM, 110 aBTOMOOLIb € MOOUILHUM
JOKEPEJIOM 3 HEeCTAJIMM TPOIECOM BHUAUICHHS IIKIJTMBUX PEYOBHUH.. | OJIOBHUMH
MPUYMHAMH TIABUILIEHOTO 3a0pyaIHEHHS aTMOC(EpPHOTO IMOBITPS aBTOMOOUILHUM
TPAHCIIOPTOM €: HE3aJ0BIIbHA SKICTh AaBTOMOTOPHOTO ITaJIiBa; HU3bKI TEXHIKO-
eKCIUTyaTalliiiHi MOKa3HUKH MapKy aBTOTPaHCHOPTHHUX 3aco0iB. OOuBa 111 hakTopH
BIUIMBAIOTh Ha 3a0pyJaHEHHA aTMocdepH K Oe3nocepeAHbO (HampuKiIal, depes
Hee(DeKTUBHE CITAIIOBaHHS IMajnBa), Tak 1 MOOIYHO (Yepe3 HEBUIPABIAHO BHCOKY
BUTpATYy MaJIMBA).
OcHOBHUMH MPOOJIEMaMH, 3B'sI3aHUMH 3 SIKICTIO aBTOMOTOPHUX TTAJIHB, €

¢ HM3bKE OKTAHOBE YMCJIO B OUIBIIIN YACTHHI peali30BaHUX OCH3UHIB;

¢ HE3Ha4Hi 00CATH BUPOOHUIITBA 3MMOBUX COPTIB JU3EIHHOTO MATHBA.

I Tomy, Takuii ctaH pedel He Ja€ rapaHTii €(EeKTUBHOTO BUKOPUCTAHHS
HaQTOMPOAYKTIB, NPHU3BOJUTH JO HEOOXITHOCTI IMMJABUIIEHOTO CIIOKUBAHHS
aBTOMOTOPHUX TaJMB 1 3HUXKYE pecypc ABUTYHIB aBTOMOOuUIB. J[o Toro x B
Vkpaini peanizyerbcsi 3HaYHAa 4YacTWHA TaK 3BaHUX E€TUJIOBaHMX (TOOTO
YTPUMYIOUUX CBUHEIb, OcH3UHY). DopMmynmtoBaHHs " 3HaAUYHA YaCTUHA" BUKIUKAHO
TUM, 10 TICJS NPUBATU3AIIMHUX MPOLIECIB, 1110 MPOUIUIN B HAQTOPOCTOAITEHOMY
CEKTOp1, 3HAYHO 3MEHIIMBCS KOHTPOJIb 3a KUIBKICTIO 1 IKICTIO HATOMPOAYKTIB, IO
MOCTABJISIIOTHCS HA PUHOK.

BukopucTaHHsS BUCOKO MOTY>KHUX, €HEPreTUYHUX 3ac001B, 3 HaJAMIPHUMHU
rabapuTamu, MiJ 4ac Pyxy MO I'PYHTOBUX JOpOrax HPU3BOAUTH JO HAIMIPHOTO
VIIUTBHEHHS TIOBEPXHEBOTO MIAPY IPYHTY, IO CIIPUYHHSIE PYWHYBAHHS CTPYKTYpH
IryMyCy Ta BIIMIOBIIHO, 3aTPYIHEHOMY NMPOPOCTAHHIO POCIIHH.

[pyHT - HaiBaXIMBIlIMK pecypc IIOACTBA. BararoBikKoBe BUKOPUCTAHHS
3eMJIl 3 YpPaXXEHHSIM €pO3IMHUMHU MpolecaMu MPU3BEIU 0 3HAYHOIO 3JIUBY 1
BUJTyBaHHS IPYHTIB, YTBOPEHHS SIPiB, HAHOCIB MICKiB, 3aMYJICHHS CTaBKiB, BOJOWM,
PIYOK.

[IpakTka BHPOOHUYO-IOCTITHOTO TOCIOJAPCTBA TMEPEKOHJIUBO IOKA3YE,
10 mpobieMa 60pOTHOM 3 €pO3i€I0 TPYHTIB Ma€ PO3BUBATHCH Ha OCHOBI TTAHOBOTO

MPOBEJICHHSI KOMIUIEKCY MPOTHEPO31MHUX 3ax0/iB. HallOuib nomupeHumMu 3axo-
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JlaMU € OpraHi3aliiHO-rOCIoAapChKi, MPOTUEPO31HHI, arpOTEXHIYHI, arpoyicome-
JiopariiiHi Ta TigporexHiuHi. Bonu nependauaioTs Oe3nedHe B epo3iiHOMY Bif-
HOIIICHHI CLIbCHKOTOCTIOIAPChKE BUKOPHUCTAHHS 3€MeEJNIb 1 HalOUIbIl e(heKTHUBHE
BUKOPHCTAHHS PI3HUX CIOCOOIB 1 MeTOAIB OOpoTHOM 3 eposiero. boporrda 3 Box-
HOIO €pO3I€I0 BEACTHCA PI3HUMHU CIIOCO0aMU, a caMe MPOBOIUTHCS IPYHTO3aXHCHA
ciBo3MiHa. A 60poThOa 3 BITPOBOIO €pO3i€r0 Tepeadadae 3aXUCT MOJIB BiJl BITPY,
30epeKeHHS B IPYHTI BOJIOTH.

Jly>ke 4acTo Ha aBTOMOOUIBHUX IMTIAMPUEMCTBAX, TEXHIYHE 00CITyTOBYBaHHS
aBTOMOOUIIB MPOBOAMTHCS HE Ha HAJEXKHOMY pIBHI: @) BIANpPAIbOBaH1 OJIUBU
3JIMBAIOTHCS HA 3€MJTIO; ) 3HOIIEHI IIMHU CHATIOITHCS 0€3MmocepeHbO Ha 3€MIIL.
311B BiIMPAIbOBAHUX OJIUB MPUBOAUTH J0 3a0pYJHEHHS IPYHTY, a CIAJIOBaHHS
IIMH, PUBOANUTH JI0 BUTOPSHHS POIIOYOTO IIapy IPYHTY 13a0pyaHeHHS atMochepun
npoyKTaMu 3ropsiHHs. 1100 YHUKHYTH TaKMX HETaTUBHUX SIBUIIL, CII1]T
BI/IMpAaIbOBaH1 OJIMBU 30MPATH B EMHICTH JIJIs ITOJAJIBINOT IEPEPOOKH, a 3HOIIICH]
IIMHY BIAIPABIISTH HA YTUII3aL1I0 Y BIIMOBIIHI CIIEH1ai30BaH] TANTPUEMCTBA.

[TacuBHE BITHOIICHHS JI0 MAJMBO - MACTHJIBHUX MaTepiajiB, TAKOXK IMPHU3BO-

IIUTH 10 3HUIIECHHS JOBKILIS.

Crnanmoroun BEJNHUKY KUIBKICTh TajnuBa, aBTOMOOITbHA TEXHIKA BUKHIAE Yy
NOBITPS 3HAYHY KUIBKICTh WIKIJJIMBUX PEYOBUH, LIO CHPUYMHSIIOTH 3HAYHE
3a0pyaHeHHs armocdepu. Tomy, mpaBwibHe 30epiraHHs 1 BHUKOPUCTAHHS
HAaQTOMPOYKTIB - OAWH 13 HAMBAXIMBIIIMX YMHHHUKIB OXOPOHU aTMOCHEPHOTO
noBiTpsa. Jlis 3amobiraHHs MiATIKAHHS TAJMBO - MACTUJIBHUX MaTepiayliB 3
aBTOMOOUTFHUX 3aco0iB, HAa Yy aBTOMOOUTBHUX MIANPUEMCTBAX MPOBOIUTHCS
KOHTPOJIb CTOCOBHO MEPIOJUYHMX TEXHIYHUX OOCIyroByBaHb a00 YCYHEHHs
HECIPaBHOCTEW OKpEMHUX BY3JIiB.

Crin 3a3Ha4UTH, 110 M1JT YaC eKCIUTyaTallii aBTOMOOLTIB, CIIiJ] BHOUpATH Taki
IIBUJIKICHI PEXUMH, SKi O BIAMOBIAANM €KOJOTIYHHM ITOKa3HUKAM TEXHIYHHX
ymoB. Ilig yac 30epiraHHss HaQTONPOAYKTIB, CIiJi BUKOPUCTOBYBATH CTalllOHApPHI
pesepByapu, npioHy HadtoTapy. PesepByapu misi HadTOMpPOAYKTIB, IO HE €

JETKUMHU, 00JIaTHYIOTh BEHTUJISIIMHUMHU IPUCTPOSIMH.
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[Ipu 306epiranHi O€H3WHY, BIJIbHE CIIOJYYEHHS BHYTPIIIHBOTO CEPEIOBUIIA
pe3epByapiB 3 aTMOC(EPHOIO HEIOMYCTHME, OCKIIBKH 1€ TMPHU3BOIUTH JIO HOTO
3HaYHUX BTpaT. ToMy BCl OTBOpPH pe3epByapiB 3 Ha(TONPOIYKTaMH, IO JETKO
BUIIAPOBYIOTHCS, TOBUHHI OYTH IIIBHO 3aKPHTI.

OmgauM 3 HaAWOUTBII BUKOPHUCTOBYBAHUX pECypciB y moOyTi - Boja.
Haii6inpmmm ii crioskuBayeM € CiIbChKE TOCIOIapCTBO.

OCHOBHUM 3aBJaHHSIM OXOPOHM JOBKULIA € NOalInMBe CTaBJICHHS JI0 Hel,
30epeKeHHS Ta CTBOPEHHS CIIPUSATIMBUX YMOB JUISl )KUTTS CYCIUIbCTBA.

bina teputopii CTO 3HaX0IUThCA HE3HAYHA KIIBKICTh HEBEJIIMKUX MOTIYKIB
Ta BIAKPUTUX BOAOWM. ToMy, Big poOOYOro mepcoHanTy MO OOCIyrOBYBaHHIO
aBTOMOO1TIB BHUMAaraeTbCsl HaJeKHE CTaBJICHHS JIO0 BiANpAIbOBAaHUX PIIUH
(3MBaTH Yy BIANOBIIHI €MKOCTI I TOJAJBIIOI YTWIi3alii y BIAMOBIIHUX
nepeadayeHux 3akoHoM Micipix)[13]. XiMiuHI piIMHU, 0 NPU3HAYEHI JJIsI MUTTS
arperaTiB 4d Ky30Ba aBTOMOOUIsS, HEOOXIAHO 30epiraTu B TUIIOBUX CKIIAJCHKHUX
MPUMIILIEHHSX.

Takok, IOCT 30BHIINIHHOIO MMTTS aBTOMOOLIIB Ta BaHTAXXHOI TEXHIKHU,
HEOOX1THO O0JaIHYBaTH YCTATKYBAaHHSIM JJISI TIOBTOPHOTO BUKOPUCTAHHS BOJH, a
CTIYHI BOAM BIJ IHIIUX MPUMIIIECHb (3arajIbHOrO KOPUCTYBAHHS), HAMPABIATUH Y
BIICTIMHUKM Ta TICAs TIEBHOro dacy 30epiraHfHs, BHBO3UTH CIICHiaTbHUM

TPaHCIIOPTOM.

4.3 BucHOBKH

Jlnst 3a0e3nieueHHss OE3MEKW MiJ 4Yac MPOBEICHHS MOJEPHI30BAHUX POOIT
€HEPreTMYHOi YCTaHOBKHU T1OpUIHOrO aBTOMOOUISA, OyJ0 PO3pOOJIEHO HACTYMHI
3aX0JIH:

o IlepeBipka cucTeMM BEHTHJIAIII Ta BUAAJICHHS IIKIJUIMBUX PEYOBHH, SKI
MOXYTh BUJUIATHUCS T1]] 4ac A1arHOCTHKHU.
o MeToauka TpoBEJECHHS HaBYaHHS TMEPCOHATY 3 IpaBUJl OE3IeKH Mij yac

IIarHOCTHUKHU aBTOMOOLIIA.
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o Meroanka TpoOBEJCHHs TEpEBIpKM Ta OOCITYrOBYBaHHS OOJIaHAHHS, SKE
BUKOPHUCTOBYETHCA MMiJI Yac JIarHOCTHKU aBTOMOOUIS, NIl YHUKHEHHSI MOKJIMBHX
HeCIpaBHOCTEHM abo aBapiil.

Bynu po3risHyTi MOTEHIINHHI MOAiil, IO MOXYTh BIUIMHYTH Ha Oe3meKy
MPOBEJICHHS MOJICPHI30BAHUX POOIT Cy4acCHOTO aBTOMOOLIS.
Takoxx OyB TpOBeACHUN pO3paxXyHOK IIOKEKHOI Oe3neku OyaiBii, e

BiI0OyBAIOTHCS JIIaTHOCTUYHI Ta BITHOBIIIOBAIbHI pOOOTH aBTOMOO1ITIB.
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5. PO31JI. EKOHOMIYHA YACTHUHA
5.1 JlocriizkeHHA eKCIIyaTauiiiHuX BUTPAT

3aBasgKU MoJiepHi3allli KOMOIHOBAaHOT €HEPreTHYHO1 YCTaHOBKU T10pHIHOTO
aBTOMOOLIISI, HAMHU BAAJIOCS MIABUIIUTH €KCIUTyaTaIliiHy MPUAATHICTh MPUBOIY Ta
3MEHIIUTH Bary 1 BHUTPATH NalMBa MAaJOMNOTYXXKHOTO JBUTYHAa BHYTPIIIHBOTO
3TOPSTHHS.

Jist po3paxyHKy €KOHOMIYHUX TMOKa3HHUKIB JOCIHIKYBAHOTO TiOPHUIHOTO
aBTOMOO1JI1 MU BUKOPUCTAIN METOAUKY [8].

OTxe, BUTpaTH Ha EKCIUTyaTallll0 aBTOMOOUIA OyAyTh BH3HAYaTHUCS 32

HACTYITHOIO (POPMYJIOIO:

3= 3,4 3+ 310+ 300 +3u+ 30 (6.1)
1€ 3, — BUTpaTH Ha MaJIbHE;
3., — BUTpaTH Ha 3MaIllyBaJibHI MaTepianu, 3,, =1,8 rpH./KkM;
370 — BUTPATU HA TEXHIYHE 0OCIIYyTOBYBAHHS;
3, — BUTPATH Ha aMOPTH3alliliH1 BiIpaXyBaHHS;
3,,— BUTpaTu Ha muHU, 3, = 0,19 TpH./KM;

3,, — BUTpaTH Ha 3apoOiTHY 1IaTy Bois, 3,, = 10,00 rpH.

['pomioBi BUTpaTu Ha mpuadaHHA NanduBa (3 0a30BOI0 1 MOJEPHIZ0BAHOIO

CHUCTEMOI0) BU3HAYAEMO 32 BiJIOMOIO (hOPMYJIOH0:

6.
36 = &g (6.2)

u 100

e, Cl- BapTICTh MAJINBA, C,’=53,00 TpH./T;

g — BUTpara najausa (3 6a30Bor0 KOHCTPYKIIi€t), g = 3,0 1/100 kM.
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Toni, 3 MOJIEpHI30BAHOIO CHCTEMOIO:

~53.00-3.0 159
=700 b I'PH/KM

Jl€, §.n — BUTpaTa NajguBa 3 MOJEPHI30BaHOIO CUCTEMOIO, g = 0,5 1/100 km.

36

Orxe:

s 53.00-05
3y = T 0,27 rpH/KM

Po3paxyHKu mOKa3ytoTh, 110 BUTPATH Ha MPUA0AHHS NaJIUBa JJIs1 aBTOMOO1Is
3 MOJIEPHI30BaHOKO CUCTEMOIO € CYTTEBO HUKYUMH, BIJIHOCHO 0a30BO1.

Toni, BuTpatu Ha TO aBTOMOOLIS:

310 =Ny b - 107 rpEL/KM (6.4)

ne, Npp — BATPATH Ha aBTOMOOLIL 3 MOJEPHI30BaHOI0 CHCTEMOIO 1 6a30B010,

N,,, = 82,2 rpH./1000 kM.

3,0=72,2-10-10° = 0,0822 rpu/km
Butpartu Ha amopTu3alliiiHi BilpaXyBaHHS:

Wlpd, by A
3aMop - p5 - . :;(anp (6.5)
10 10

ne, [[ — 6anancosa BapTicTh aBToM00611s, //=150600,00 rpH.;
A,— HOpMaTUBHI aMOPTH3aIliiiHi BifpaxyBaHHs, 4, =0,22;
l, — piunuii npoOir, npuiimaemo 1,= 15500 km;

Axanp — HODMATHBHI BiIpaxXyBaHHs Ha KaIlTAILHUM PEMOHT, Ay,, p= 0,14
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150600 - 15500+ 0,22 150600 - 15500 - 0,14
Samop = 105 + 105

= 8403,52 rpH

3riaHo Bupasy (6.1), orpumaemo:

- JUTsT 0230BO1 CUCTEMU

3=1,59+1,8+0,0822+0,22+0,25+10,00 = 13,94 rpu/xm;

- 3 MOJICPHI30BaHOIO

3=0,27+1,8+0,0822+0,22+0,25+10,00 = 12,62 rpu./kMm.

A 3a piunuii npoOir Butpatu Oynyth craHoButd (b= 0,01 - koed., 110

BpPaxOBYe€ MPOCTiii aBTOMOO1JIsI, TOOTO TIPOOIT piBHUH O6JM3bK0 14850 KM/pIK):

- 3 MOJICPHI30BaHOIO

37, =12,62-14850-= 187439,00 rpH./piK;

- 3 0a30BOIO

3= 13,94-14850= 207009,00 rpu./pik.

OTxe, pluHHI €KOHOMIYHUHN €(EKT BT MOJICPHI30BAHOI CUCTEMH CKJIIAIC:

E =207009,00 — 187439,00 = 19570,00 rpH./pik

5.2 BUCHOBKH

3a BUKOPUCTaHHS TIOPUJAHOTO aBTOMOOIISA, J€ TNPHUBOJAOM CIIYKHUTh

KOMOIHOBaHa €HEProyCTaHOBKa (3 MOJIEPHI30BAaHUM T'€HEPYHOUUM OOJIaHAHHSIM),
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CIIO’KMBAHHS MaJIMBa 3MeHIIHIIOCS nprOin3Ho Ha 0,5 mitpu Ha 100 KM., MOPIBHSIHO
3 6azoBuM. lle mpu3Beno A0 piYHOrO €KOHOMIYHOTO e(eKTy, y PO3Mipi OIU3BKO

19570,00 rpuBeHb.
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3ATAJIbHI BUCHOBKHM TA PEKOMEHJALIT

TexHIKO-eKOHOMIYHI ~ OOIPYHTYBaHHS  C€HEPreTMYHMX  KOMOIHOBaHHX
YCTAaHOBOK TIOKa3aJd, IO 3HAYHY POJb Ha IXHIO SKICHY poOOTy, BILIUBAE
TCHEPYIOUYUH eJIEKTPUUYHUM MPUCTPIM Ta HOro KOHCTPYKTUBHA YacCTHHA.

Tomy, Hamia rinmote3a (Ha TPOBEACHHS MOJEPHI3allli TeHEepaTOpHOI
YCTaHOBKH), OyjJ€ CTOCYBATHICS IMJBHINCHHS ii EHEPreTHYHUX IMOKA3HUKIB,
3MEHIIIEHHS Ta0apuUTHUX PO3MIPIB Ta HAAIHHOCTI POOOTH CHPSKEHUX CICMEHTIB,
mo (GopMyBaTUMYTh BUXITHY €JIEKTPUYHY CHEPTit0 I KUBJICHHS TATOBUX
CJICKTPOIBUTYHIB.

AHamni3  CTPYKTYpHUX TMPUHIMINB TIOPUAHUX  CHUJIOBHUX  YCTaHOBOK
aBTOMOOLIS MTOKa3aB, 110 aBTOMOOLI 3 Oy/Ib-IKUM TUIIOM T1OPUAHOI TEXHOJIOTII €
e()EKTUBHIIIIUMHU, CKOHOMIYHIIITUMHU Ta €KOJOTIYHO YHCTIIIMMHU, HIXK 1X TpaJHIIiHHI
aHaJIOT .

Byno po3pobsieH0 HampsMOK pPO3BUTKY 1 KOHUENTYaJbHI PIIICHHS IS
CTBOPEHHSI €KOJIOTIYHO YHCTHUX TPAHCIOPTHUX 3ac001B, 3a BUKOPUCTAHHS
CHEPTreTUYHOI YCTAaHOBKH, Y KOMIUIEKT SIKOT BXOJWUTH JIIHIWHUNA TeHepaTop, Baror
10 32 Kr.

3acTocyBaHHS TIOPUIHMX CHUJIOBUX YCTAaHOBOK Ha aBTOMOOUISX, CIpHUsE
MABUILEHHIO IXHBOI €KOJIOTIYHOI YHMCTOTH, ITAJIMBHOI €KOHOMIYHOCTI Ta TATOBO-
MIBUKICHOI XapaKTEPUCTHKU, IO JIO3BOJISIE PO3ITHATH €JIEKTpoMoOuTs a0 80
KM/TOJ1., BUTpa4yarouu npu mboMy 12 kBT roj enekTpuyHoi eHeprii.

[IpencraBieHo TMOCHIMOBHICTH JiW Uil  MOJEpHi3alii KOMOIHOBaHOL
C€HEpProyCTaHOBKM TiOpUIHOTO aBTOMOOWUISA, 3 METOKW MIJABUIICHHS HOTO
CKCIUTyaTaifHNX TMOKa3HUKIB, OCHOBHUM TIPHBOJIOM SKOTO CTaHYTh IPUBOMIHI
TATOBI eNeKTpoABUTYHU. [Ipu 11boMy, Bara enekTpomMo0Oisis 3MeHmuThes Ha 400 xr,
a JIBUTYH BHYTPIIIHBOTO 3TOPSHHSA, TIpaIffoBaTuMe 0e3 KOJIHYacToro 1

PO3IMOALIBYOTO BajliB Ta 3MEHIIUTHCS Moro 00’eMHa Ta MacoBa Bara y 10 pa3is.

[ToTy>XHICTh TMO3ULIMHOTO JBUTYHA BHYTPIIIHBOTO 3TOPSHHS CKJIaZe
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omm3pko 0,7 kBT, a MOTYXHICTh JiHINHOTO TeHepaTopa — 24 kBT, mo Oyne
JIOCTaTHBO IS IPUBENICHHS Y PyX ridpuaa (eaexkTpomoOins), Baroto g0 1200 kr.

Jlns 3abe3neueHHs] O€3IMeKH IMiJT Yac IPOBEJEHHS MOJIEPHI30BaHUX POOIT
CHepreTUYHOi YCTAaHOBKM TiOPHAHOTO aBTOMOOUIA, Oyno po3poOJIeHO HACTyIHI
3aXOIH:

o IlepeBipka cucTeMH BEHTWJIALII Ta BUIAJICHHS MIKIJJIMBUX PEYOBHH, SIKi
MOKYTbh BUIIUISATUCS ITiJT 9ac JIIarHOCTHKH.

o Meroauka npoBelleHHS HaBYaHHS MEPCOHATY 3 MpaBWJI OE3MEKH IiJl 4Yac
JIIarHOCTUKHU aBTOMOO1JIS.

o Meronuka mpoBEJEHHS TEPEBIPKU Ta OOCIYroBYBaHHS OOJaJHAHHS, SIKE
BUKOPUCTOBYETHCS 1] Yac JIarHOCTUKH aBTOMOOLIA, NIl YHUKHEHHSI MOKIIMBHUX
HecIpaBHOCTeH abo aBapiil.

Bynau po3riisiHyTI MOTEHUIHMHI MOJli, 0 MOXYTh BIUIMHYTH Ha Oe€3IMeKy
MIPOBEICHHSI MOJIEPHI30BaHUX POOIT Cy4aCHOTO aBTOMOOLIIA.

Takox OyB NpPOBEIECHUN PO3PaXyHOK ITOXKEXKHOI Oe3neku OyJiBi, e
B110YBarOTHCS IIarHOCTHYHI Ta BITHOBIIIOBAJIbHI pOOOTH aBTOMOOLITIB.

3a BUKOPHCTaHHS TIOPUIHOTO aBTOMOOUIA, J€ TMPUBOJOM CIYKUTh
KOMOIHOBaHa €HEproycTaHOBKA (3 MOJEPHI30BAHUM T'€HEPYIOUMM OOJIaJHAHHSIM),
CIIO’KUBAHHS TAJIMBA 3MEHIIIIIIOCS MPUOIM3HO Ha 2,5 mitpu Ha 100 KM., TOPIBHSIHO
3 6a3oBuM. lle mpu3Beno A0 pivHOTO €KOHOMIYHOTO e(eKTy, Y po3Mipi OIH3bKO

19570,00 rpuBeHb.
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