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PE@®EPAT 

Cmpyxmypa ma o6caeeunycKuoi Keanidixayitinoi pobomu 6axanaepa. 

PoOota ckuaqaeTbCa 13 BCTYNY, ATH PO3Q11B, BACHOBKIB, CIMCKY BHKOpHcTaHHx 

yokepen, akHii MicTHTb 27 HaiiMeHyBaHHa. 3aranbHuii oOcar OakamaBpcbKoi 

po6otu cTraHoBpuTp 54 ¢., y TOMy "HCH __—s-: TaOMMb, ___—s«s PHC YHKIB, CMHCOK 

BHKOPHCTaHHXx JKepesl 3 CTOPIHOK. 

Mema poo6omu - TOCMAUTH MOXKMHBI WAX peai3zaili TeXHOOrIM 3axXHCTy 

aTMOC(epHOFO NOBITPA MPH BUKOPHCTAaHHI TIOpHAHHX aBTOMOOLIIB. 

Jia WocsrHeHHaA 3a3HadeHOi MeTH OysO MOCTaBeHO Ta BHPIeHO Taki 

3a60QHHA: BYBYMTH BIWIMB aBTOMOOIJIB Ha CTaH aTMOcdepHoro NOBITpS; 

pO3riaHyTH CKIa BUKHIHHX 1€31B, OCIIIHTH OCHOBHI Mporecu, m0 

BIQOyBalOTbCA B QBHryHaX Pi3HHX THIIB aBTOMOOIIB Ta mpoaHali3yBaTH 

MO2XKJIMBICTh 3MCHUICHHA HeraTHBHOTO BIIMBy AaBTOMOOMIbHOrO TpaHcHopTy 3a 

paxyHOK Tlepexoyy Ha BHKOPHCTaHHI TIOPHAHHX aBTOMOOLIIB. 

O6'exm OocaiOoceHHA - TexHOsOr 3axucTy aTMOcdepHoro NOBITps mpH 

BHKOPHCTaHH! ridpHoqHUX aBTOMOOIIIB 

IIpeomem OocaidoceHHA - 3MCHUICHHA PiBHA 3a0pyQHeHHA aTMOc@epHoro 

NOBITpa IPH BUKOPHCTAaHHI riOpHAHUX aBTOMOOLIIB 

Y xpamidikaliiHili poOoTi po3srmiaHyTb OAHY 3 TOCTpHx eKOOri4HuXx 

TmpoOsem TemepiliHboro uacy € 3a0pyqHeHHA aTMOcdepHoro NoBiTps. Y BewHKUx 

MICTax JO 4HCH—a OCHOBHHX yKeper 3a0pyaHeHHA aTMocdepHoro MOBITpA 

BIZHOCHTbCA aBTOTpaHcnopT. Ia3v, UO BINXOAATb BI, ABHIYHIB, MICTATb CKIaHy 

CYMIWI 3 OiIbUI HK ZBOXCOT KOMMOHEHTIB, Cepey, AKHX UYHMAsIO KAaHLepOreHiB. 

IUkiq0uBi peywoBHHU HaqXOZATb B MOBITPA WpaKTHYHO B 30H AHXaHHA JIOQHHH, a 

TOMy aBTO TpaHCNMOpT cA BiqHecTH yO HaiiOinbuI HeOe3Me4dHHx AKeper 

3a0pyHHeHHA aTMOocdepu Ta aTMOcdepHOro MOBITpA. 

Kmouoei caoea: YIBPAXHWM ABTOMOBIIb, 3ABPYJHEHHA 

MNOBITPA, TEXHOJIOII 3AXUCTY ATMOC®EPHOLO TOBITPA
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BCTYII 

AKTyasIbHicTtb Temu. B anni yac, MaOyTb HaliOiIbUIOIO eKOOrIYHOIO 

mpoOsemoro € 3a0pyqHeHHA aTMocdepu Ta ii mapip. Y Bpemukux MICTax WO 4ncIa 

OCHOBHHX JKepel 3A0pyMHeHHA ATMOCHePHOTO NOBITPA BIMHOCHTbCA ABTOMOOILIbHHH 

TpaHcnopT. Ia3v, W110 BINXOATb BI, ABHTyHIB, MICTATb CKaqHy CyMIL 3 OLIbII HK 

BOXCOT KOMMOHEHTIB, Cepeq AKHX 4MMasIO KaHueporeHis. LkigquuBi pesqoBHHu 

HaXOWATb B MOBITPA WpaKTHYUHO B 30HI AHXaHHA JIOQMHH, a TOMY aBTOTPaHCHOpT 

Ci, BIAHeCTH O HaiiOinbm HeOe3sme4uHHx AKepen 3aOpyHHeHHA aTMOCdepu Ta 

aTMocdepHoro MOBITpA. 

TonoBHHM 4HHOM HaiiOlIbUIi eKOJIOrIYHI WpoOsemMu MICT, OB's3aHil 3 

HaZMIpHO!O KOHIeCHTpalli€lo Ha HeBeIMKHX TePHTOPiAX MpOXMBAHHA HacesIeHHs, 

ABTOMOOIBHOFO TpaHCnopTy 1 MIAMpHEMCTB NPOMHCJIOBOrO 3HaYeHHA, 3 YTBOPCHHAM 

aHTPONOreHHHX NWpoOseM IpyHTIB, BOHM 1 ATMOC@epHOrO NOBITpA, Ay2xKe Dawekux BI 

CTaHy eCKOJIOrI4HO! pipHoBarH [25]. 

IIpakTw4Ho BCI cy4¥yacHi aBTOMOOImI OOaqHaHi ABHryHaMH BHYTPILNHboro 

3ropsHHa. [pu nopiBHsaHo HeBeJIMKI Maci Weli ABUryH pO3BHBa€ 3Ha4Hy MOTyKHICTh, 

  

  

  

      

oS 

§ 
© CKOHOMIYHHH, QOCHTb HaqiMHHH. Y Mipy 3pOCcTaHHA aBTOMOOMIBHOTO TapKy, CTaB 

< . o . 
g BHABJIATHCA ICTOTHHM HeQOIK TakKOrO ABHryHa - 3 BHXJONHHMH ra3aMH B 

HaBKOJIMWIHE MOBITPA HAAXOAATb WKIAIMBI Wd 300poB'a JIOQMHH pesdoBuHH. Koxen 

S| aBTOMOOIIb BHKHAa€e Olsbie 3 Kr WKIAIMBUX Pe4YOBHH WOAeHHO. Komu aBpromo6imiB 
© 
Ol . . . 

< cTalo 3aHaqTO GaraTo, y BesIMKHX MICTaX NOMITHO MOriplwiHBcA cCTaH aTMOc(bepHoro 

= 
MOBITpA. 

& 

s IcHyrounHii piBeHb TeXHIKH B HaUllii KpaiHi He WO3BoMe 3a0e3ne4HTH NOTpIOHy 

S CTYMIHb OU4MIWeHHA BuKHZIB. IloBHe BUpilieHHaA mpoOmemH We - 3MeHUIeCHHA 
m 

= 3a0pyQHeCHHA MOBITPA ABTOTPaHCHOPTOM 3aslexKHTb, B Mepuly depry, BI TeXHI4HHx 

2 3aXO]1B, UO CTOCYIOTbCA MIQBHICHHA €CKOJIOPYHOCTI KOXKHOTO aBTOMOOIIA 1 
S 

2 3MCHIUICHHA TOKCHYHOCTI ABTOMOOIJIBHHX BHKHIILB. 
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3aMiHa aBTOMOOLIB 31 3BH4aiiHUM ZBHryHOM Ha aBTOMOOLII 3 BHKOPHCTaHHAM 

ri6pHOHHX BHTyHIB MOxXYyTb OyTH MpHkmaqoM peasi3auli TexHosorli 3axHcTy 

ATMOC(epHOrO NOBITPA 31 3MeCHINECHHAM piBHa 3aOpyqHeHHa HC. 

Meta AunJIOMHO!T poboTH — OCI ATH MOXKIUBI WIAXH peami3alli TexHOMOriii 

3aXHCTy aTMOC(epHOro NOBITpA IPH BUKOPHCTAaHHI PiOpHAHHX aBTOMOOIIIB. 

3agqaui AocaiaKenb. [1a WOcArHeHHA MOCTAaBeHO! MeTH BH3HAYeHO HAaCTyNHI 

3aBQaHHA:BHBYMTH BILIHB AaBTOMOOLIIB Ha CTaH AaTMOC@epHOTO NOBITPA; PO3rMAHyTH 

cklaq, BAKHAHUX 1a3iB, HOCIIAHTH OCHOBHI MpoLech, WO BIAOyBaIOTLCA B ABHryHax 

P13HHX THB aBTOMOOLIIB Ta NpOaHasi3yBaTH MOXKIMBICTh 3MeHINCHHA HeraTHBHOrO 

BIIMBy ABTOMOOIIBHOrO TpaHcMopTy 3a paxyHOK Mepexoqy Ha BHKOPHCTaHHi 

riOpHAHHX aBTOMOOLIIB. 

O@’ekT jocTIQKeHb —TexHOsOri 3axHcTy aTMOcdepHoro MOBITpA MmpH 

BHKOPHCTaHHI FriOpHoaHHX aBTOMOOLIIB 

IIpeqmet jocsaiagKeHb — 3MeHUIeCHHA piBHA 3a0pyHHeHHaA aTMOcdepHoro 

NOBITpA IPH BUKOPHCTAHHI FiOpHAHUX aBTOMOOLIIB 

MerogH jocaiqKeHHA - JiTepaTypHHii MOWlyK, TeopeTHUHHi aHami3 

JuTepaTypHUXx WaHux, CTaTHcTH4Ha OOpobka Matepiasly, CHCTeMHHH aHasi13 

  

  

  

      

3 

§ 
o HaykoBa HOBH3Ha OfepKaAHHX pe3ybTATIB: OyNO po3rmaHyTO poodoTy 

< . Lo. . . 
g JBHTYHIB ABTOMOOLIIB pi3HOrO THIy Ta BH3HaYeHO, WO BUKOpHCTaHHaA riOpHqHux 

ABTOMOOLJIIB O3BOJIMTb 3HH3HTH PIBeHb 3a0pyHHeHHA ATMOC(epHOrO NOBITpPA 

S Ksnovosi copa: ridpuqHHi aBToMoGib, 3a0pyqHeHHA NOBITp”, TeXHOJIOrii 
Ss ? ? 

D 
Ol . 

<= 3aXHCTy aTMOC(epHoro NOBITpA 
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= 
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PO3HIJI 1. BINIMB ABTOMOBIJIBHOTO TPAHCIIOPTY HA CTAH 

HABKOJIMIMHBOLO CEPEJIOBUITA 

Cepeaq ramy3elii eCKOHOMIKH aBTOTPaHCMOpTHHii KOMMIeKc € HaiiOiIbIIMM 

TokepesioM 3a0pyHHeHHA HAaBKOJIMMIHBOTO cepeyoBuina. Y MacuitaOax KpaiHv 4acTKa 

TpaHcnopTy B CyMapHHx BHKHAax 3a0pyAHIOIOUHX PedOBHH B aTMOCepy BIA ycix 

mxepen carae 45%, y BUKHax MapHHKOBHXx Tra3iB - mpHOmu3Ho 10%, B Mmaci 

MpOMHCIOBHX BIAXOMIB - 2%, B CKHaX UIKIZJIMBUX PC4OBHH 31 CTIYHHMH BOaMH - 

61u3bKO 3%, B CHO%KHBaHH] PyiHylOUHX O30H peyOBHH - He Oimbute 5%. Jona 

TpaHcnopTy y UlyMOBOMY BIIJIMBI Ha HACeJIeHHA CTaHOBHTb 85-95% Ha pl3HHx 

TeputTopiax. Hay BewHKUMH MicTaMH aTMOcdepa MICTHTb B 10 pa3iB GibLe AepO30IIB 

1B 25 pa3is Oinbite ra3iB [26]. 

O6’em cBITOBOrO aBTOMOOMIbHOrO MapKy MepeBuntye 600 MIIH. OAMHHLb, 3 

akux 83-85% cTaHOBIIATA JIerKoBi aBTOMOOim, 15-17% - BaHTaxKHI aBTOMOOIII 1 

apTooycu. UacTka TpaHcnopTHHx 3aco6iB B 3a0pyHHeHHI MOBITpA B MicTax carae 70- 

90%, IO CTBOPIO€ JOCHTb CTIMKI 1 BEMHKI 30HH, BCePpeAHHI AKHX CaHITaPHO-TIPi€HI4HI 
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5 
o HOPMaTHBH 3a0pyAHeHHA NOBITPA NepeBHIMeHO B KIIbKa pa3iB. 
< . v . 
& IkiqMBui BIB aBTOMOOIIBHOTO TpaHCnopTy Ha HaBKOJIHUIHE CepeqOBHLTe 

MIpOABIAETECA TI 4wac poOoTH aBTOMOOLIIB (HIKIZIMBI BHKHH JBYryHIB, LWyM, 

$ BlOpatia) Ta ix TeEXHI4HOrO OOCAyrOByBaHHA 1 PeMOHTY. 

Ol wee . : 

<= HaiiOimpu HeOesneuHuMu € dbakTOpH Nepwoi rpynuv, a 3 MOMIK HHX - BUKHAM 
a 
= : : : : 
= WIKIQJIMBHX peyOBHH ABuryHamu. J>KepenaMH UIKIAIMBHX BHKHAIB BHTyHIB 

1 

<= ; ; ; ; 
s BHYTPIUJHBOTO 3FOPAHHA € BIAMpPAalbOBaH! Ta3H, KAaPTepH! ra3H Ta BHuNAapH 3 CHCTeMu 

S %MBJICHHA. Cepey WHx J2Kepes 3a6pyHeHHA OCHOBHEM € BIZMpallboBaHi ra3u. 
m 

= OnHa aBTOMOOIIbHa OAMHUIA WOpI4HO TlormMHae 3 aTMocdepu nmoHay 4 T 

2 KHCH1O, BUKHalo4H 3 BIZMpallbOBaHHMH 1ra3aMv WpHOmH3HO 800 Kr oKCHAY ByrseLio, 
S 

2 61u3bKO 40 Kr OKCHAIB a30Ty Ta Malixke 200 Kr pl3HHX ByIIeBODHIB. 
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B yaHuii uac BuBYeHO MOHaa 200 KOMNMOHEHTIB, IIO BXOQATb WO cKany 

BIAMpal{bOBaHHx fa3iB aBTOTpaHcnopty. 3a oOcsaroM HaiiOlIblly MHTOMy Bary MaIOTb 

oxcHy Byrseuro (0,5-10%), oxcuqu a30Ty (go 0,8%), He3ropimi ByrmeBogHi (0,2- 

3,0%), ambaerigu (g0 0,2%) 1 caxa.ToKcHuHicTb Binpal{bOBaHHx 1a3iB 

KapOropaTOpHHxX BHTyHIB OOYyMOBJIIOETbCA TONOBHHM 4HHOM BMICTOM OKHCYy 

BYTJICLIO Ta OKCHIIB a30TY, a AH3eIbHUX JBHTYHIB - OKCHAIB a30TY 1 CaxKl. 

YTBOpeHHA TOKCHYHHX PeCYOBHH - NPOAYKTIB HEMOBHOTO 3rOpPsAHHA Ta OKCHAIB 

a30TY B UMIHApi ABHryHa B Mpoleci 3ropsHHA BIAOyBaeTbCA MPHHUWNOBO Pi3HHMU 

tnaxamu. Ilepmia rpyma TOKCHYHHX PeYOBHH TOB's3aHa 3 XIMIYHHMUM PeaKIiAMH 

OKHCJICHHA MasIMBa, WO MPOTIKaIOTb AK B Tepe MOMyM'AHHM Wepioy, Tak 1 B Mporeci 

3ropsHHa.JIpyra rpyma TOKCHYHHX PeYOBHH YTBOPIOCTbCA Mp 3'€HAHHI a30Ty Ta 

HaJJIMIIKOBOFO KHCHIO B MpOAyKTax 3ropaHHa. 

KoxeH aBTOMOOMIb Ti 4ac KOM BIH Mpaioc, BUKHAae B aTMOCdepy 3 

BIZNpalibOBaHHMH ra3amMu O1H3bKO 200 pi3HHx KOMMOHeHTIB. Y BUXJIOMHHX ra3ax 

MICTATbCA BYTFJIEBOMHI - He3ropisi abo He MOBHICTIO 3rOpisil KOMMOHEHTH TMasMBa, 

YaCTKa AKHX P13KO 3pOCTaE, AKIO ABHTyH Wpalroe Ha MasIMx OOepTax a6O B MOMEHT 

301IbIICHHA LIBHAKOCTI Ha cTapTi, TOOTO Iq 4ac 3aTOPIB 1 4epBOHOTO CHrHasly 

  

  

  

      

oS 

§ 
© cBiTmodopa. Came B Ueli MOMeHT, KOJIM HaTHCKaIOTb Ha akKCeslepaTop, BHAIIACTBCA 

g OlIbIe BCbOrO HE3ropisIHX YacTOK: NpHOmH3HO B 10 pa3ziB O1bIe, HK MpH poooTi 

WBUryHa B HOPMaJIbBHOMy pexKHMi. Peakilid yTBOPeHHA OKHCJIB a30Ty HOCHTb 

S| TepMI4HHH ~xXapakTep 1 He MoB'a3aHa Oe3nocepeqHbO 3 peaKLIAMH OKHCJICHHA 
© 
9 

= HamuBa[27 |. 
a 
x= : : : : : 

= JJo OCHOBHHX TOKCHYHHX BHKHAIB aBTOMOOIIA BIQHOCATBCA: BIAMpal[bOBaHl 
1 

< . . . . . 
3 ra3v, KapTepHi ra3H 1 ManMBHi BHMapoByBaHHa. BigznpalboBaHi ra3v, Wo 

S BUKHalOTbCA DBHTyHOM, MICTATb OKHC Byrsiewto (CO), ByrueBOHI, OKCHOM a30Ty, 
m 

= OeH30TIpeH, abaerigqu 1 caxy. KaptepHi ra3v - cyMII 4acTHHHM BIANpalboBaHHx 

2 ra3iB, WO MPOHHKIa Yepe3 HEIILIIbHICTh NOPUIHeEBHX KiIelb y KapTep ABUryHa, 3 
S 

2 apamMH MoTopHoro macsa. IlanuBHi BunapoByBaHHA HaXOAATb y HaBKOJIMIIHE 
¢ 
= CepeOBHUe 3 CHCTEMH XKHBJICHHA ABHTyHa: CTHKIB, WIaHriB 1 7.7 [26]. 

8 
°o 

& 
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Bukugu Bia KapOropaTOpHHx ABHTYHIB PO3MOAIMAIOTbCA HaCTYMHHM UHHOM: 

BIZMpalibOBaH! ra3H MIcTATb 95% CO, 55% CxHy 1 98% NOx, KapTepHux ra3H m0 - 

5% CxHy, 2% NOx, a nanmuBHi BHMapoByBaHHaA - 70 40% CxHy. 

Y 3araibHOMy BHMaaKy B CKJIaql BIANpalbOBaHHX [a3lB JBHTyHIB MOXKYTb 

MICTHTHCA Takl HETOKCHYHI 1 TOKCHYHI KOMMOHeHTH: O, Or, O3, C, CO, COx, CHa, 

CnHm, CnHmO, NO, NOo, N, No, NH3, HNO3, HCN, H, H2, OH, H20. 

OcHOBHHMH TOKCHYHHMH PeYOBHHaMH - MPOAyKTaMH HeEMOBHOTO 3rOpaHHa € 

caka, OKHC ByIIeLIO, BYIeBOHI, abaerigu (TaOsmuusa 1.1) [1]. 

TaOmuua 1.1 - BMict ToKCHYHHX BHKHIB y BIAMpallbOBaHHXx Ta3ax JBHTyHIB 

BHYTPILIHBOrO 3rOpaHHA 
  

  

  

  

  

  

  

  

  

  

              
  

  

  

        

  

      

Jona TOKCH4YHOrO KOMNMOHEHTA B BIANpal{bOBaHHx ra3ax JIB3 

Komnoventu Bex3HHOBI ABHryHH ju3em 

% Ha 1000 a % Ha 10007 nampa, 

nasiMBa, Kr KT 

CO 0,5-12,0 Ho 200 0,01-0,5 no 25 

NOx m0 0,8 20 mo 0,5 36 
oS 

s CxHy 0,2 — 3,0 25 0,009-0,5 8 

& Bers3onipen - no 10 mxr/m? - - 
g : 

Aspyeriaqu no 0,2mr/1 - 0,001- - 

g 0,09mr/n 

g Caxa n0 0,04 r/we I 0,01-1, Ir/ 3 
© 
= 

S IUkiqaMBi TOKCHYHI BHKHH poO3nOuisAoTbca Ha perslaMeHTOBaHI 1 He 

s peruiaMeHToBaHi. BouH Ai0Tb Ha OpraHi3M JIOQHHH M0-pi3HOMy 
Oo 

a CO (okcuy Byrmeuto) - uel ra3 6e3 KOMbOpy 1 3aMaxy, JeruiMii 3a MoBITpa. 

: YTBOpIOETbCA HA NOBEPXHI MOPUIHA 1 Ha CTIHU WMIHApa, B AKOMY AaKTHBALlA He 

3 BIQOyBa€TbCA BHACJIOK IHTCHCHBHOFO TeMJIOBINBOAY CTIHKH, MOraHoro po3smWeHHA 

< to : 
g naMBa Ta Wucomaui CO» Ha CO 1 O npn BucoKHx Temlepatypax. 
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So 
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Ilig uac poOoTu gAu3enbHOTO ABHryHa KOHUeHTpalia CO He3HauHa (0,1 

0,2%). Y kapOropaTopHux ABHryHiB pH poboTi Ha xomocTOMy xOyy 1 MasIHx 

HaBaHTaxKeHHAX BMICT CO gocsrae 5 ... 8% uepe3 poOoTH Ha 30ara4eHHX CyMILlaXx. 

CO - ra3 6e3 Kombopy 1 3anaxy. MosexymapuHa Maca foro 28, TOOTO WellO MeHIa BIT 

MacH TIOBITps. Tomy BIH JIerKO NOLIMpIOeTbca B aTMOCQepi, NPOHHKa€ y %XKHTJOBI 

MpMMileHHA. BHacwiqoK MonaqaHHi B OpraHH AHxXaHHA MpOHHKa€ B KPOB 1 TaM 

HakonMuyetTeca. Temormo6in Kposi y 240 pa3ip WIBHAWIe CHomy4aeTECa 3 OKCHOM 

BYTJIeHIO, HK 3 KHCHEM, YTBOPIOIOUH KapOoKCH-remMorsoOlH, 1 BTpaua€ 34aTHICTb 

IlepeHOCHTH KHCeHb BIJ JIereHIB 20 OKpeMux OpraHiB. B mHOqHHH BHHMKae cnouaTKy 

TOJOBHHH Ob, Aa MOTIM BTpaTa CBIQOMOCTI Ta CMepTb. 

Big TemMnepaTypH cepeqOBHa, 3a1exKHTb 1 KIJIbKICTh BHKHAIB 3 

BIAMpal{boBaHHx ra3is. UHM Obie HaBAHTaxKeHHA ZBUryHa, THM BHa TeMMepatypa 

B KaMepl 3rOpsHHA, 1 BIAMOBINHO 301IbLIyeTbCaA BUKHA OKCHAIB a30Ty.Kpim Toro, 

TeMepatypa B 30HI rOpiHHs (KaMepa 3ropaHHA) OaraToO B 4OMY 3asIe@KHTb BI CKMaay 

cyMiun. 3aHagTo 301qHeHa aOo 30araueHa CyMII pH TopiHHl BHAWIAe MeHILy 

KIJIbKICTb TEMJIOTH, MpOWec 3POPAHHA CHOBLIbHIOETLCA 1 CYMPOBOJKYETECA BEIMKUMH 

BTpaTaMH Telia B CTIHLI, TOOTO, B TAKHX YMOBAX BHIIA€TECA MCHA KibKICTh NOx, 

  

  

  

      

oS 

§ 
© a BHKHH 3pOCTaIoTb, KOJIM CKaq CyMiUM OnW3bKHi WO cTexlomMeTpwuHoro (1 Kr 
< . 
g nampa 40 15 xr nopitps) [26]. 

Cxnagq NOx gaa Qu3ebHHX ABHTyYHIB 3aIexKHTb BI KyTa BHMepesyKeHHA 

S| BIPHCKyBaHHA aiuBa Ta Wepiogy 3aTPHMKH 3alayeHHA MaMBa. 31 301sIbIeHHAM 
© 
Ol . v 

= KyTa BHMepeqxKeHHA YNOPCKyBaHHA MasIMBa 3pOcTa€ Meplog 3aTPHMKH 3aiiMaHHa, 
a 

= NOJMMIMYETbCA OAHOPIAHICTS MaIMBO-NOBITPAHOI CyMILI, OIbIy KIJIbKICTh NaHBa 
1 

< . Lo. . 
g BHMapOBY€TBCA, 1 IPH 3rOpaHHi pi3KO (y 3 pa3H) 30ibLTyeTbCA TemMepaTypa, TOOTO 

S 301IbIITyeThCA KUIbKICTh NOx. 
m 

= Kpim Toro, 31 3MeHIICHHAM KyTa BHMepeuy2KeHHA YHOPCKyBaHHA WasIuBa MO2KHAa 

2 ICTOTHO 3HH3HTH BHIJICHHA OKCHIIB a30Ty, ale IPH UbOMY 3HA4HO MOFIpLyIOThCA 
S 

2 MOKa3HHKH MOTy2KHOCTI Ta EKOHOMIYHI MOKa3HHKH. 
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Tigporenu (CxHy) - eraH, MetaH, 6eH30J, alleTHJIeH 1 IHU TOKCH4HI peyOBHHU 

MICTATb OH3bKO 200 pi3HHXx FiqporeHiB. 

SO. (okcHq cipkH) - yTBOproeTbca Iq 4ac poOoTH ABHryHa 3 MasMBa, 

Oep2KyBaHOroO 3 CipuicToi HadTH (OcoOIHBO B AM3eAx); Ul BUKHAH NOApa3HIO1wTb 

Oul, OpraHH THxaHHaA. 

Anpyerignu (RxCHO) - yTBoproroTbca, KOJI MasIMBO CHasKOeTbCA IPH HH3bKHX 

TemilepatTypax a0o cyMIL Ayxe O19Ha, a TAKOXK 3-38 OKHCJICHHA TOHKOLO Iapy osli B 

CTIHU WwtiHgapa. pu cnamosaHHl WaiuBa pH BHCOKHX TeMMepatypax Ul aylbqeriqu 

3HHKAalOTb 

Jum - Hempo30puii ra3. Jum Moxe OyTH O11MM, CHHIM, YOPHUM. binuit 1 cuHIit 

TMM - Ue CyMIIL Kpariii WasiMBa 3 MIKPOCKOMIMHO!O KIJIBKICTIO Nap; YTBOPIOETbCA 13- 

3a HeMOBHOrO 3rOpsHHaA Ta Nofambuioi KOHAeHcaumli. Komip 3anexKHTb BI cTaHy 

BIAMpalibOBaHHXx 1a3iB. JlO YHHHHKIB, IO BH3Ha4alOTb BHHHKHEHHA OisIOrO 1 CHHbOrO 

mumMy, a Takox oro 3amax y BIANpallbOBaHHXx fa3ax, BIHOCATbCA TeMMepatypa 

mBuryHa (OM OHM YyTBOPIOCTbCA, KOM JBHryH 3HAXOQHTBCA B XOJIOQHOMY 

TepeOyBaHHi, a NOTIM 3HHKa€ 4epe3 HarpiBaHHA), MCTOA YTBOPeHHA CYyMILII, MasIMBHI 

xapaKTepHCTHKH (KOJIP Kpalsil 3aexKHTb BI TemMMepaTypu ii yTBOpeHHa: pH 

301bIIeCHH1 TeMepaTypH alwBa MM HaOyBa€ CHHBOrO KOJILOpy, TOOTO 

3MeCHLIYETECA PO3MIP Kpariti). 

Caxa - saBiae coor Oe3dopmMHe Tis0 6e3 KPHCTaI4HOI peLITKH; B 

BIAMpallbOBaHHX Ta3axX WM3ebHOrO ABHTryHa caxka CKlaqa€TbcA 3 HeBH3HAYCHHX 

yacTHH 3 po3mipamu 0,3-100 mKM. YTBOpeHHA caxkl 3alexKHTb BI. TeMMepatypH, 

THCKY B KaMepl 3ropaHHa, THMy WasiMBa, CHIBBIQHOWeHHA: WaHBO-noBiTps. BmicT 

C@KI B BIAXIQHHX Ta3aX 3MCHIIYETbCA 13 30UIbIICHHAM KYyTAa BHTepeq>KeHHA 

yHOpCKyBaHHA TasiwBa, a UPH 3MeHINeHH] KyTa BHMepeq2>KeHHA BHNOPCKyBaHHA 

asIMBa, BAWICHHA Ca%Ki IOMITHO 3pocrtae [2]. 

ABTOMOOLIbHI BHKHIM MOMIMpPIOIOTECA 1 TpaHcdopMyr1OTbCA B aTMOCdepi 3a 

M@BHHMH 3aKOHOMIPHOCTAM. Tak, TBepdl YaCTHHKH poO3Mipom Oisbute 0,1 MM 

OCI4aloTh Ha MIACTINaIOUHX MOBepXHAX B OCHOBHOMY 3-3a li rpaBiTaliHUx CHI. 
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UacTuHKH, po3Mip skHx MeHtte 0,1 MM, a TaKO2%K ra30Bl JOMIMKH y Burman CO, 

C,Hy, NOx, SO; mommprorotsca B aTMocdepi Mi BIIHBOM MpoueciB Audy31i. Bonu 

BCTYMalOTb B TIPOWUecH i3HKO-XIMIYHOI B3aeMOMIi MK COOOIO 1 3 KOMMOHeEHTAaMU 

aTMocdepu, 1 ix id BHABIIA€TbCA Ha JIOKAJIbHHX TePpHTOPIAX B Me?%KaX MeCBHHX 

perioHis.Y WbOMy BHMayKy pO3clIOBAHHA OMIMOK B aTMOCdepi € HeBIZ'eMHOIO 

YaCTHHO!HO Mpouecy 3aOpyHHeHHA 1 3aslexKUTb BI OaraTbox (bakTOpIB. 

Cryminb 3a0pyqHeHHA =aTMOCdepHoro = NOBITPA =©0BHKHaMH-~—OO'EKTIB 

ABTOMOOIJIBHO-TpaHCHOpTHOrO KOMIMIeKCY 3aI@KHTb BI MO2KJIMBOCTI TepeHeceHHa 

po3rusHyTHx 3a0pyOHIOIOUHX PeYOBHH Ha 3Ha4HI BIACTAHI, piBHaA ix XiMI4HOI 

AKTHBHOCTI, METCOPOJIOFI4HHX YMOB NOUWMpeHHA. 

KoMMoOHeHTH LIKIJIMBUX BHKHTIB 3 TIXBHU[CHOIO PeaKIMHOIO 3aTHICTIO, 

NMOTpanAIOuH Yy BIIbHY AaTMOCHepy, B3A€MOAIKOTb MDK COOOKO 1 KOMMOHEHTaMH 

aTMocdepHoro noBitpa. TIpH WbOMy po3pi3HaloTb (bi3H4HI, XiMI4H1 1 POTOXIMI4HI 

B3aeMonii. 

IIpuknagu di3svuHoro pearyBaHHa: KOHAeHCallia WapiB KHCIOT y BOsIOrOMy 

MOBITPi 3 YTBOPCHHAM aepO3O0JIIO, 3MCHIICHHA PO3MIPIB Kpallesb P1IAHHH B pe3yJIbTATI 

BHMapOByBaHHA B CyXOMy TeIWIOMy MOBiTpi. Pigki 1 TBepoi 4aCTHHKH MO2KyTb 

  

  

  

      

oS 

§ 
o oO'eqHyBaTHCA, alcopOyBaTH aO0 po34UHHATH ra30noniOH! peqoBuHH. Peakili cHHTe3y 

< . . to . . 
g Ta po3nmafqy, OKMCJIeCHHA 1 BIQHOBJICHHA 301HCHIOIOTbCA MDK ra30n0qi0HHMH 

KOMIOHeEHTAMH 3a0pyAHIOIOUHX PeyOBHH 1 aTMOCdepHUM NOBITpsM. 

S| JJeaki mpouecH XiMIUHHX MepeTBOPeHb MOUHHAIOTBCA Oe3nocepeqHbO 3 
© 
Ol . . . . 

= MOMeHTY HaXOJ2KeHHA BHKHAIB B aTMOCdepy, IHIi - Mp osBl Da Wboro 
a 
x= : : : : 

= CHPHATIMBUX YMOB - HeOOXIMHHX peareHTIB, COHAYHOTO BHMPOMIHIOBaHHA, 1HUIMX 
1 

< . 
s daktopiB [3]. 

S Oxcua Byrselio B aTMOCiepi WIBHAKO qudyHAye 1 3BMuaiiHO He CTBOpIOE 
m 

= BHCOKOi KOHUeHTpauli. ByrmeBogHi B aTMOCQepi MiZAarOTbcsA P1I3HHM MepeTBOPeHHAM 

2 (OKHCHeHHIO, omIMepH3auii), B3a€MONIIOTb 3 £IHLIMMH aTMOocdepHHmMH 
S 

2 3a0pyQHeHHAMH, HacaMiepey MIA Alero CoHAYHO! pagiauli. Y pesymbTaTi Wx peak 
¢ 
= YTBOPIOIOTECA MepeKHCH, BIJIbHI paqukasIM, CHOJYKH 3 OKCHaMH a30Ty 1 CIPKH. 
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Y armocdepi cipuuctuii ra3 (SO2) uepe3 feskuii 4uac OKHCIIIOETECA WO 

cipyuctoro aHrigpuny (SO3) aOo BcTynae y B3aeMOAIKO 3 IHIHMH CiosyKaMu, 

30KpeMa ByrIeBOAHAMH. OKMCJICHHA CIPUNCTOFO aHrIApHAy B CipyaHHit BIgOyBacTECA 

y BUIbHIM aTMocdepi Np POTOXIMINHHX 1 KaTasITHYHHX peakuiax. B o60x Bunagkax 

KIHI@BHM MpOAYKTOM € aepo30sb aOO poO34HH cipyaHoi KHCIOTH B AOWOBIi Bon. B 

CYXOMY TIOBITP1 OKHCJICHHA CIPYHCTOFO ra3y BINOyBa€TbCA BKPail MOBLJIbHO. 

Cnosyku a30Ty, WO HaqXOAATb B aTMOCQepy, NpeazcTaBsIeH! B OCHOBHOMy NO i 

NO». Monookcuy a30Ty, WO BHAWIAETbCA B aTMOCQ@epy, MIA BIIHBOM COHAYUHOrO 

CBITIa IHTCHCHBHO OKHCJHOCTbCA ATMOC(epHHM KHCHeM JO WioKcuAy a30Ty. THu 

peyosuHH (SO), TBepal YaCTHHKH TaKO2%K MOXKyTb OpaTH y4acTb B YTBOPeHHI CMoOry, 

ame He € OCHOBHHMH HOCIAMH BHCOKOrO PpiBHA OKHCIIOBaIbHOI aKTHBHOCTI, 

XapaKTepHO! AVIA CMOTY. 

HaiinowupeximuMu WpHuwHaMn 3a0pyAHeHHA MOBITpA BI aBTOTpaHcHopty €: 

noraHuli CTaH TexHIYHOrO OOCAYrOByBaHHA aBTOMOOLIIB, 

HM3bKa AKICTb 3aCTOCOBYBaHOro MaJIMBa, 

HepO3BHHEeHICTbh CHCTEMH ypaBsIHHA TpaHCHOpTHHMH MOTOKaMH, 

HH3bKHH BIACOTOK BHKOPHCTaHHA CKOJIOPIYHO YHCTHX BHAIB TpaHcnopty” [4]. 

  

  

  

      

3 - 

§ 
© Cxlay_ BUXJIONHUX Ta3iB ABTOTPaHCMopTy, WO MOTpamiae y NOBITPA, 3aslexKHTb 
< . . . . 
g BI THNy ABUTryHa, pexkuMy poOoTH, TeXHI4HOTO CTaHy 1 AKOCTI MasMBa. 

AkicTb manmupa OOyMOBIIOE CKIaq BIAMpallbOBaHHX [a3iB ABTOTPaHCHopty. 

S| Ckilaq 1 BiaCTHBOCT] TOKCHYHHX Pe4YOBHH, WO HaqXOAATb B aTMOCWepy MIcTa 3 
© 
Ol . . . . . 

= BHXJIOMHUMH 1a3aMH, ICTOTHO 3aJle2%KaTb He TIJIbKH BI, BUY MamuBa, ase 1 BIA THHYy, 
a 

= MOeu, TeXHIUHHX MapaMeTpIB aBTOMAINHH, B TOMY 4HCJIl BI CTyMeHaA ix 
1 

< . 
g 3HOmeHOcTI[5]. 

S CBOrogHI Ha TpaHcnopTHHx 3acoOax HaMaraloTbCA BHKOPHCTOByBaTH BesIMKy 
m 

= KUIbKICTh A@JIbTepPHATHBHHX BHAIB MabHoro (pucyHoK 1.1). Pi3Hi ooxepena eHeprii 

2 MalOTb CBOi MepeBarH 1 HEAOIIKH. 
S 

2 Tlepmioro asibTepHaTHBo1O OeH3HHY € AH3esbHe NambHe (JIT), ue — ocHOBHHi 
¢ 
DR : . 

= BH MasIbHOrO AIA AH3ebHUX ABUryHiB. OcHOBHHMH Mepesparamu JIII € 3011buIeHHa 
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KoeilicHTa KOpHCHOi Ali ABuryHa 3a OINbI TpHBasloro TepMiHy ekcrutyarTatii, 

NMOpiBHaAHO 3 OeH3HHOBHM. Heyomikom 3amMulacTbcd HeOOXIQHICTh 4acTOi Ta 

peTeubHOi MepeBipkKH MOBITpAHOrO qbiibTpa Ta TOYHOCTI KyTa BHMepeq2KeHHA 

BHOpCKyBaHHaA MamuBa [6]. 

HactynHuM THOM MaibHoro € mpomaH aoo 3piqxKeHHii HadTOBHi ras. 

3plKeHHH HapTOBHi ra3 — OUMMeHHT 1 MIATOTOBMeHHH HadToBHii ra3, WepeBeqeHuit 

Ti BIWIMBOM BHCOKOrO THCKy B piZKHi cTaH (MepeBaxkKHO mponaH 1 OyTaH) Aa 

NOJeruieHHA 30epiraHHA Ta MepeBe3eHHA. OcHOBHO!O MepeBaroro € diHaHcoBa Burosa, 

BHKOPHCTaHHA TakOrO AKepesa eHeprii BABIYI BHTiZHIWe BI SeH3HHOBOrO. Loo 

HeWOIKIB, TO ix HeOaraTO — BTpaTa MICTKOCTI OaraxKHOrO BIATIJICHHA BHACJIIOK 

pO3TalllyBaHHA ra30Boro OasOHa Ta HEBEJIMKA KIJIbKICTh ABTO-Fa303alIpaBHUX CTAHIIlit 

y BIQaseHux BI MICT paitoHax [6]. 

1 
Enenrpyauna 

eneprin 

  

  

  

  

  

  

      

oS 

& —E preven 
3 
2° 

8 oe 
Ss 
c 

S (=) (i) =) 
=~ 
© 
Ol 

= 
a . . 

= PucyHox!.1- AnbtepHaTHBHI BHA WasIbHOTO aBTOTPpaHCHOpTHHx 3aco6iB [16]. 
Ol 

= 
6 
z ; 
= Y BOWHeEBOMy ABHryHi BOACHb BHKOPHCTOBYIOTb AK MasbHe. J[BuryH 
wu 

Oo 

a ckIaqaeTbca 3 BOX OCHOBHHX 4acTHH — Ue WasMBHHM eyIeMeHT, AK MepBHHHH 

& TreHepaTop eHeprii Ta eeKTpOqBHryH, aAKHii ii BHKOPpHCTOBye Ayia 3MiHu ii TuMy. 

§ ; _ ; ; 
3 IlepeparamMu BOAHEBOTO ABHTyHa € Te, WO BIH yABI4l e*peKTHBHIWHM BI 3BH4aiiHOTO 

S aBuryHa, aOcomuOTHO Oe3IyMHHii 1 He BHAI WKIQIUBUX ra3iB y HAaBKOJIMUIHE 
c 

cepenopume. IIpore HaiiOimbmoro MepeBaror1o € elIeBH3Ha MasIMBHUX eJIeEMeHTIB 
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BOZHEBOrO aBTOMOOIIa. OqHak y HbOMy ICHY€ OAHH BarOMHli HEAOIIK, AK BIAIAKYyE 

OaraTbOx aBTOMOOLTICTIB, — HeOe3sneka BHOyXy yCTaHOBKH 3a HaiiMeHoi aBapii [6]. 

JloctaTHboi MOMyIApHOCTI, OCTaHHIM 4acOM, HaOyJIH TpaHCHOpTH! 3acoOnu 3 

eJIEKTPOPyUNHHOIO CHCTeMO1O, WO MOACHIOETBCA ix TMepeBaraMH B eKOJOrYHOMy 

T1aHl (pucyHoK 1.2). 

ouixyerca ee 
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PucyHok 1.2 - CrarucTuka npoyaxis eeKTpOMOOIB Ta ridpuzlB y cBiTi[16] 

ExeproycTaHOBKH HeTpaqHuiiHHx ABTOMOOLIIB MaIOTb y CBOEMY CKJIaql pa30M 

a00 3aMICTb ABHryHa BHYTPIWIHbOrO 3rOpaHHA TaKOXK 1 asIbTePHATHBHI WKepea 

  

  

  

      

oS 

5 
oO eHepriil. 3oKpema, y Ti0pHaqHHxX aBTOMOOINAX aA NOMIMMeHHA NaHBHOi 
< . . . . 
& €KOHOMIYHOCT! Ta 3HW2KCHHA BHKHIB UWIKIDJIMBHX PeYOBHH BHKOPHCTOBYIOTECA 

CHeWasIbH1 BUCOKOBOJIBTHI AKYMYJIATOPHI OaTapei Ta TATOBI esIeKTPH4HI ABHTyHH, AKI 
< ; ; ; ; ; 

‘Ss MOBHICTIO 3€MIHIOIOTh aOO 4acTKOBO oOnOBHIOWTS J[B3 y pi3HHxX WIBHAKICHHX 1 
© 
oI . 

< HaBaHTaxky BaJIbHUX pexKHMax pyxy aBTomoOisa [7]. 
a 

= Omke, rigqpvOHl aBTOMOO, AKI HaOyBalOTb MOMyIAPHOCTI Ha CbOrogHI, 
= 

e MOXKYTb CTaTH OIL CKOOTIYHO YHCTOW, XO4Aa 1 HeAeLMIeBOIO,3AMIHOIO ABTOMOOIIAM 

S 3 OCH3HHOBUM a60 AH3eIbHUM JBHTyYHOM. 
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PO3AIJI 2. OCOBJIABOCTI POBOTH BEH3HHOBHX JIBHTY HIB 

2.1 J[BuryHu BHYTPIWWHbOrO 3ropaHHA, ix NepeBarH 1 HeEAOJIKH 

Ha aBToMOOMIbHOMy TpaHCHOpTi Ta IHUIMX BHAaX BOpoxkHbO-TpaHCcnoOpTHHx 

3acOO1B BCT@HOBJIFOIOTbCA, B OCHOBHOMY, JBHTyYHH BHYTPIWHbOro 3ropaHHa (JIB3) — 

BUryHH, B AKHX XIMI4HA CHEPIlA MasIMBa MepeTBOPIOETbCA B TEIJOBY, a TEIMIOBA - B 

MeXaHI4Hy, BCepeqHH! UMTIHOpIB 3 pyXOMHMH OpiliHaMH a6o BCepeqHHi 

ciellasIbHUXx KaMep (ra30TypO1HHI Ta peakKTHBHI ABuryHH) [8]. 

B 6eH3HHOBOMy JBHryHI Mi 4ac Mpolecy BMycKy B WHIHApH HayqxOQuTb 

CyMIWI Mapip OeH3HHy 3 MOBITPAM — roproya CyMII, Wasi UA CyMIL 3MILIyeTECA B 

UMIHAp! 3 3asMUIKOBHMH ra3aMH 1 yTBOproeTECa poOoua cymum. Iicna 3ropaHHa 

po6ou0i CyMILII YTBOPIOIOTbCA MPOAYKTH 3rOpsAHHA. 

Ha aBromoOisax, aK WpaBuso, 3acTocoByroTacs JIB3 nopuiHeBoro Tuny. 

OcHosui ix NepeBaru: 

  

  

  

      

= - CKOHOMIA MaIMBa; 

& . 
= - KOMIaKTHICT; 
S 
e - IIBHKICTb MyCKky Ta MOCTIMHa FOTOBHICTb JO Wii. 

Heyomku nopmHesnx JIB3: 

3 7 omen . 
8 - HeCIIpHATIMBAa PopMa TarOBOI XapakTepucTuKH JIT3, BHAaCmOK 4oro ix 

1 

= . 
g HeoOxi1QHO arperaTyBaTH 3 KOpOOKOrO Nepeyay; 

x - H€34aTHICTb WO Mycky Mi, HaBaHTaxKeHHAM; 
@ ; ar 
Z - BHCOKI €KCIUIyaTalliiiH] BAMOFH JO MasIbHOTO; 
= 
wu . 

3 - BEJIMKI 3aTPpaTH Ha BHTOTOBJICHHA; 
a 

- 3a0PpyHEHHA ATMOCHepH TOKCHYHUMU PeCYOBHHAMH TA LITyMHICTb. 
3 . : 

€ Tau Tun JIB3 He HaOysM WIHpoKOrO pO3MOBCIOA2KeHHA Ha aBTOMOOIIAX [8]. 
RD 
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s 
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Pexumu poootu JIB3 a4 aBTOMOOIIIB 3a1exKaTb BIT, IPH3Ha4eHHA ABTOMOOLIA, 

YMOB Horo ekcrslyaTalli Ta WeakHx iHWIMx dakTopiB. B yMoBax BesJIHKOrO MICTa, 3a 

aHUMH YHCIeCHHUX JOCIID2KeHb, HO 95% 4acy aBTOMOOLIb Mpallroe Ha WIBHAKOCTAX 1 

MOTY2KHOCTAX, AKI cKylagqaroTs 35-50% Bia HOMiHabHUXx 3HayeHb. Ix po6bora 

CYNPOBOQKYETbCA YACTOIO 1 P13KOKO 3MIHOIO PeXxKHMIB Ta TPHBaIOIO poOoTOIO B 

TepexiqHux pexkuMax. Jimmie Ha MUKMICbKHX Tpacax fo 90% uacy aBTomo6ois 

TpauoroTb B CTAaOWIbHHX pexHMax pOOOTH 31 WIBHAKOCTAMH 1 MOTy2KHOCTAMH, 

OJIM3bKHMH JO HOMIHA@JIBHHX. 

TakuM 4HHOM, JJId 3Ha4HOi 4aCTHHH aBTOMOOIIbHUX JBHTyHIB y MpPOLeci 

eKcIlyaTalli XapaKTepHI: 4acTl Hf Pi3Ki 3MIHH pexKHMIB POOOTH; TpHBaa poOoTa Ha 

TlepexiqHux (HeycTasieHHx) pexkHMax; poOoTa 3a MasIMX HaBaHT@KeHb 1 HH3bKHXx 

yacTOT OO6epTaHHA KOJMHYACTOrO Basa (PHCYHOK 2.1). 

VA 

Dx x 

    

  

-O3L1H 
locritiza 

MIBULARICTE 
  

3  wboro 

      ~+— 

J QIbMYBAHHA Nx.x 
        

PucyHok 2.1 [IpuOmu3Ha cxema pyxy aptromooinsa [9] 

BHTIKac, mo BCTAHOBJICHHA TlepeBaxKHHX pe2KHMIB 

> t 

poodoTu 

aBTOMOOIIbHHX JIB3 KOHKpeTHOrO MpH3Ha4eHHA € BAKIIMBHM IIpH BH3HAa4eHHI He 

TIIbKH eKCIIyaTaliiHoi MHTOMOi BUTpaTH MamuBa, ale 1 3a0e3Me4ueHHA HeEOOXIqHOI 

e€KOJOFYHOI YHCTOTH 1 HagwiMHOcTI poOoTu ABuryHa [9]. 
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2.2. OcHOBHI HalpaMKH 3MeHINICHHA IKIAIMBHX BUKHIB BI JBHTyHIB 

BHYTPIMIHBOTO 3ropaHHa 

IcHy€ eKUIbKa OCHOBHHX HalpAMKIB 3MCHILCHHA TOKCHYHOCTI BIAMpallbOBaHHX 

ra3iB: 

1. OpraHi3auia paliioHambHoro MepeBe3eHHA 1 PyxXy: YHOCKOHaJIeHHA JOpir, 

BHOIp WapKy PyXOMOrO CKNaqy Ta HOrO CTPYKTYPH, ONTHMI3aIlA ABTO MepeBe3eHb, 

pallloHasIbHe KepyBaHHA aBTOMOOLIIB. 

2. YHOcKoHaIeHHA KOHCTpyKUli aBTOMOOIIA Ta Horo ABUTyHa, 3aCTOCyBaHHA 

HOBHX BIB MasIMBa. 

3. Heiitpamizatia BigmpalboBaHHx ra3is [8,10]. 

3 BINOMHX cnoco6iB HeliTpasi3alli HaliOWIbU NOWMpeHoro 3apa3 € KaTaiTH4Ha 

HeliTpami3zaila BIANpalbOBaHuXx 1a3iB. J|BOCeKINMHI HeiTPai3aTOPH WO3BOMAIOTb 

OHO“ACHO 3MCHUIMTH BHKHAH BCIX OCHOBHHX IJKIQIMBHxX peyoBHH. Jina ix 

HeliTpami3auli HeoOxigqHo 3aGe3sne4uHTH MepeOir AK OKHCHOBAIbHUX peaKkUli - OA 

OKHCJICHHA MpOAYKTIB HeNMOBHOrO 3ropsxHHa namuBa CO i CnHm go npogzyxtis 

NMOBHOrO 3ropsxHHa CO 1 HO: , Tak 1 BIQHOBJIOBAJIbHHX Peak - Wa po3sKkwaqaHHAa 

  

  

  

      

oS 

§ 
© oxcuaip a30Ty NOx y sBuxigHi pesyopuHH N2 1 Or. na mpuckopeHHa nepediry 

< a o . . oe: 
g BKa3aHHxX peakUili B HeliTpami3aTopax 3acTOCOBy!lOTb KaTami3aTopu. HaiiOinpur 

e@CKTHBHUMH, alle TOCHTb NOPOrHUMH € KaTasI3ATOPH Ha OCHOBI MaTHHH 1 maar. 

S| JIia 3MCHUICHHA BapTOCTI 3aCTOCOBYIOTb TPH-MeTaleBHii KaTasli3aTOp: mmaTHHa, 
© 
SI toe tu . : : 
= Nananiit 1 powii y cmiBBiqHoMeHH! 1:16:1 a6o 1:28:1. 
a 
x= oe : : 

= CTocoBHO yQOCKOHaJICHHA KOHCTpyKUli ABUryHa MO2KHAa BUWIHTH Taki 3aXO0H: 
1 

< . . . . . 
g 1) 3010bWIeHHA TOUHOCT] AO3yBaHHA MWasIMBa BIAMOBIQHO 4O pexuMiB poboTu 

S WBUryHa, WO OCara€TbCaA 3aCTOCYBaHHAM CHCTeM BMOPCKyBaHHA OeH3HHy 3 
m 

= esJIEKTPOHHHM KepyBaHHsM; 

2 2) MoKpalleHHaA CyMilWOyTBOpeHHs. € WBa WWIAXH BHPIWIeHHA Wiel 3aqa4di: a) 
S 

2 YTBOPeHHA OAHOPIAHO! CyMILI, AKe MOCATA€TbCA AKICHHM MepeMILyBaHHAM CBI2KOTO 
¢ 
D . 
= 3apsgqy, 30KpeMa TBHHTOBHMH BMYCKHHMH KaHasiaMH, 3aCJIHKaMH y BITyCKHOMy 

8 
°o 
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KOeKTOp1;6) po3sliapyBaHHA CBLKOrO 3apaAay, AKe MO2%KHA DOCArTH B PO3AIIeHHX 1 

Hepo3qWIeHHX KaMepax 3ropsHHA. Po3qisleHi KAaMepH 3rOpAHHA 3ACTOCOBYIOTECA IPH 

(opKaMepHO-akeJIbHOMY 3aM@JIIOBaHHI, a Hepo3qlieHi KaMepH - pH 

Oe3snocepeqHbOMy BHOpPCKyBaHHI! OeH3HHy; 

3) 3a0e3neyueHHa poOoTH OeH3HHOBHX ABHTyHIB Ha 301HeCHHX MasIMBHHXx 

CYMIWax, WIO MO2%KHA AOCATTH 3aCTOCYBaHHAM eJICEKTPOHHO! Oe3KOHTaKTHOI CHCTeMH 

3allasOBaHHA 3 MIABHULeHOIO eHepric!O ICKpOBOTO pO3paAqy, BCTAHOBJICHHAM {BOX 

CBIYOK 3alarOBaHHa abo OaraTo eyleKTPOAHHX CBI4OK (KiJIbKa OOKOBHX eJICKTPOAIB), 

Ta CIeWayIbHHXx (T1a3MOBHX) CBIYOK. 

4) peuMpkKyJalia BIQnpalbOBaHHx 1a31B: YaCTHHa MpOAYKTIB 3rOpaHHA 

HalpaBId€Tbca Ha3aq B KaMepy 3©OPaHHA Id 3MeCHUICHHA MAaKCHMAaJIbHOI 

TeMMepaTypH 3rOPAHHA 3 METOIO 3HMKCHHA YTBOPCHHA OKCHIB a30Ty. Peyupky Alla 

MO2XKe 301MCHIOBATHCA OAHUM 13 ABOX CHOCOOIB: a) BHYTPILIHbOIO PeLIMpKyJALIEIO, 1Ka 

3a0e3Ne4uyeTbCA  BIQMOBINHHM epeKpHTTAM kslamaHiB; 6)  30BHILIHbOI 

PeLMpKyTALIEIO 3 BAKOPHCTaHHAM KepyrOUHXx KalaHiB; 

5) yHOCKOHaJICHHA ra30pO3MOAIIbHOrO MeXaHi3My: 3ACTOCYBaHHA 3MiIHHHX (a3 

Tra3oposnovlty SOaxkaHe 3 TOUKH 30py MpHCTOCyBaHHA Mpollecy 3ropsAHHA DO yMOB 

  

  

  

      

oS 

& 
S 
o po6Ootu ABUryHa; 

< “ 
g 6) yHOCKOHaJICHHA KOHCTpyKuUli KaMep 3rOpsHHA: B Weplily vepry akTyasibHe 

WA WH3es1B, y AKHX POpMa KaMepH 3ropsaHHA (po3aieHa aOo Hepo3AisIeHa) CyTTEBO 

S| BIIIMBa€ Ha TOKCHYHICTh BIAMpal{bOBaHHx Fa3iB; 
© 
Ol ” . . 

= 7) YOCKOHaIeHHA NanMBHOi allapaTypH v3e1B: 301IbIIeHHA THCKy 
a 
= : : : 

= BoopcKyBaHHa WO 100... 160 MIla cnpuse kpaliomy 3MIDIyBaHHo MasiMBa | DOBITpPs, a 
1 

= . . : 
g OT/Ke 3MCHIMCHHIO BUKHIB CaxKl Ta OKCHIB a30TY; 

S 8) 3acTOCyBaHHa asIbTepHaTHBHHXx Mans. Haiimenule BHKHAaIOTb LWIKIZIMBUX 
m 

= Pe4YOBHH ABHTyHH, AK1 WpalloroTb Ha CTHCHY TOMY MIPHpoOAHOMy 1a3l Ta CKparsieHomy 

2 Ha@TOBOMy [a3i, AKHii MICTHTb MponaHo-6yTaHoBI CyMILlI (puc. 2.2). 
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IlepepeqeHHaA QBHryHIB Ha 2KHBJICHHA IHUIMMH asIbTepHaTHBHHMM MasIMBaMu 

oTpeOye BHeCeHHA 3MIH y 1X KOHCTpykuilo. Tomy OisbuI MepcmeKTHBHHM € 

WOWaBaHHA TO TpagquuiiHux nas ix WOOaBoK. 

JJo6apka eTusoBoro cnupTy B Mexax 10...15 % He noriputye eHepreTH4HI 

MOka3HHKH OeH3HHOBOrTO ABHTyHa, MpH UbOMy BHKHAH OKCHAy BYrJelio 

3MeCHLIVIOTBCA BIPHUl, BAKU OKCHIB a30Ty Ha YaACTKOBHX HaBaHT@2KeCHHAX TaKOIK 

3MeHLIyroTEca cyTTeBO. Le o6yMoBsIeHO Ob NOBHHM 3rOpsHHAM CMMpPTy 3aBdAKH 

HasdBHOCTI B HOrO MOJIeKyJI KHCHIO. 

Bexuas CO, r/x™ Buxugas CH, r/x™ Buaxagas NOx, r/k™ Buxeais teepinx 
“acTumok, r/KM 
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8 PucyHok 2.2 - Bukvqv WIKIZIMBUX PedOBHH 3 BIANpalbOBaHuMH Tra3aMu 

s ABUTYHIB, AKI MpalroroTb Ha GeH3HHi, CKparlIeHOMy HadToBomy ra3i (CHT), 

S CTHCHYTOMy HpHpogHomy ra3i (CIID) ta qu3nasuesi [8] 

Ss . 
S| FloqapaHHa 0 OeH3HHy BOZHIO 3MeHINY€ BHKHXH OCHOBHHX UIKIZJIMBUX 

3 Pe4OBHH y WeKiIbKa pa3is. 

5 JJoqaBaHHa BOA MIDZBHILye ZeTOHaLiHy CTIMKICTb MasIMBO-NOBITPAHO! CyMILI, 

g TOMY MOKJIHBE MIABHUICHHA CTYIeCHA CTHCKaHHA 1, BINMOBINHO, MOKpallleHHA 

: eHepreTH4HHX Ta CKOHOMIYHHX MOKa3HHKIB ABHTyHiB. CnoctTepira€Tbca 3MeHILNeCHHA 

= BHKHZIB OKCHIB a30Ty 1 OKCHAY BYreliO, WO MOACHKIOCTbCA 3HM%KCHHAM 

E TeMlepaTypH B KaMepax 3rOPsAHHA 1 MOKpallleHHAM CyMILMOyTBOpeHHaA. 

s bio-Qv3eIbHe MasIHBO Ha OCHOBI pilakOBOi Omi, 4Ke OTPHMYIOTb PO3BeeHHAM 

s Oi M€TAHOJIOM TaKO2K Ma€ MeHILI BAKHAH BYTIeBOAHIB 1 CaxK1. 

3 
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PO3AUI 3. ABYPYHH BHYTPIUHBOrO 3COPAHHA, UO 

MIPALTOIOTb HA JIM3EJIBHOMY ITAJIMBI 

3.1 OcoOmuBocTi AH3ebHHX JBHTyHIB 

CricTeMa %KHBJICHHA WH3CA CKaqa€TbCcA 3 MIACHCTEMH 2KHBJICHHA MasIMBOM 1 

MIACHCTeMH %KHBJICHHA MOBITPAM. J[H3ebHe MaHBO 1 NOBITPA MOCTyMaIOTb B KaMepH 

3FOpAHHA AH3eIA OKPEMO 1 TAM YTBOPIOIOTb roproyuy CyMII, TOMY WH3eu1 € TBUryHaMu 

13 BHYTPILIHIM CyMILOyTBOpeHHsM [8]. 

J[u3enb - ABUTyH 13 AKICHMM peryJHOBaHHAM DoTyxHOcTI. B foro WHHOpH ig 

yac Horo poOoTu noctyna€ mpHOmH43HO OAHAKOBA KIJIbKICTb NOBITPA, a MOTY2KHICTb 

PeTyJIKOCThCA 3M1HO!O KIIBKOCTI MasIMBa, WO BHOPCKYETbCA B WWIHApH. 
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= 
S l1— BuMiproBay BUTpaT MamuBa; 2 — WeHTpambHHuH On0K KepyBaHHa ECU;3-— 

m v 

m4 NasIMBHHi Hacoc BHCOKOrO THCKy; 4 — aKyMyJIATOp BHCOKOrO THCKy;5— (bopcyHkKH; 6— 

3 WaTuuK 4acTOTH OGepTiB KOMIHYATOrO Basa; 7— WaTYHK TeMMepaTypu OXOO KYOU! 
& 
S : v : . . 
© plaguun; 8— nanuBHuii diibtTp; 9— WaTauK NoO*KeHHA Neva MoAayi NaHBa; 
¢ 
& PucyHok 2.3 - CucTeMa 2KHBJIGHHA TH3e€0bHOrO ABHryHanpaAMoro BNPUCKyBaHHA 

nanusa (Bosch “CommonRail”) 
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OcHopy cHcTeMH cKilaqae pesepByap (akyMyJIATOp), AKHi CTBOpoe 3amiac 

laiMBa Mi, THCKOM. THCK BOOPCKyBaHHA He 3asle2%KHTb BIZ KIJIbKOCTI MasIMBa, AKe 

oqaeTbca 1 YacTOTH OOepTaHHa Bala WBuryHa. KisbKicTb BUpHcKyeMoro MasMBa 

BH3HadaeTbCA BOWIEM, @ THCK BMOPCKyBaHHA PO3paxOBy€TbCA OOKOM KepyBaHHA 

(ECU) Ha ocHoBi indopmMamii Bia pi3HOMaHITHHX gaTuHKiB. ECU B ToUHO 

BCTaHOBJICHHH MOMeHT Mepegae curHa 36yQ2KeHHA WO comeHoigqa POpcyHKH, WO € 

KOMaHyOIO Ha owaTOK mogaui masuBa. KinbKicTb BMpHcKyemMoro masHBa 

BH3HadaeTbCA MepioqOM BIAKPHTTA po3lMOBaya Ta THCKOM y CHcTemMi. OcHoBHe 

3aBNaHHA CHCTeEMH %KHBJICHHA-3a0e3IIe4eCHHA BIIOPCKyBaHHA HeOOXIQHOI KIIbKOCTI 

lasIMBa B CTpOrO BH3Ha4eHHIi MOMeHT Ta M1 HeOOXITHHM THCKOM, WO 3a0e3ne4ye 

ONTHMasJIbHy CKOHOMIYHY poboTy AH3eN¢. 

OcoOsMBIcTIO WH3eu1B € Te, IIO BOHH Ha BCIX Pe?KHMax TpallkO1oTb Ha O1HHX 

CYMIINax, 4HMM MOACHIOETECA Te, WO AH3eN1 B CepeqHbOMy Ha 30 % eKOHOMIYHO 

BHTIDHI, HK O€H3HHOBI ABUryHH [8]. 

3.2 Inaxu nosinwieHHsA eCKOJIOTIYHHX NOKa3HHKIB WH3eJB 

  

  

  

      

oS 

5 
o 3a CKOHOMIYHICTIO 1 HagiMHICTIO poOoTH AH3eN YCIIMIHO KOHKypyIOTb 3 
< . . 
g KapOropaTOopHHMH BHTryHaMH, aye AW3eIbHI MWayIMBa CIPHYHHIOIOTb MaciTaOHi 

3a0pyHHeHHA HABKOJIMIIHbOrO CepeNOBHIa, TOMY, MIABHINCHHA CKOJOFIYHOI AKOCTI 

y 
‘S| mu3enbHoro mamuBa (JIII) € akryanbHum. 3 npogxyKtamu 3ropaHHa JIT wopoxy 

9 . . . 

= BukHgaeTEca WO 500 Tuc. T. cipyaHoro aHrigpuay, Onu3bKo 1,5 MOH. T. ByrIeBOOHIB 
a 
= 

= ta 1—1,5 MoH. T. TBepAHX YaCTOUOK, OCHOBHA Maca AKHX Ipunagae Ha caxy [11]. 
1 

<= ; ; ; 
g CnooxKuBaHHa ekoOri4uHo unctoro JIT B okpemux KpaiHax cBITy (y BIACOTKaX 

S BI 3arauibHoi HoTpeOu) ckmagae: BenukoOputania — 8; ABctpia — 30; Himeuuuna 
m 

= — 20; CkanyquMuascpki Kpainu — 65; Iramsa — 3; CIA — 35; Pocis — 6nnu3pKo 70 
? ? ? ? 

2 MJIH. T/pikK 
S 

2 BMIcT WIKIZIMBUX pe4yoBHH y BIAMpal{boBaHHx ra3ax (BI) qu3e14 BU3HauaeTECA 

oS ; Lo ; 
= cneuMdikoro opraHi3auii poOouoro WMKy Uboro Tuny ABUryHiB. Tax, y BI qu3ena (1 
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ocoOsmBo 610-4H3ebHHX alHBHHX KOMMO3HIIi) Ayxe Maso ra30n0qiOHHx 

MpOAYKTIB HEMOBHOrO 3rOpsAHHA (OKCHAY BYyIJIeLIO Ta BYrIeBODHIB, WO He 3ropisn), 

10 OO6yMOBJICHO, TOJIOBHHM 4HHOM, POOOTOHO 3 BeEMKHMH KOe*ILICHTaMH HaJIMIIKy 

MOBITpA. 

HartomictTb (H3e/Ib Ma€ CYTTEBHH PIBCHb eMICli OKCHIB a30TY, BEJIM4HHA AKOTO 

He Aye BITPI3HACTbCA BI AHANOFIYHOrO NOKa3HHKa poOoTH OeH3HHOBOrO ABHTyHa, 

Ta cipyaHHx cmosyk. CipyaHi cnouyKH 3ropaKoTb y H3eIbHHX JBHryHax B 

OCHOBHOMy JO JIOKCHHY CIPKH Ta 4YacTKOBO WO TpHoKcHaAy (1-2 %). BesnepeuHo, WI 

Pe4YOBHHH 34aTHI BUKIHKaTH KOpPO3IKO MeTaJIB, PyMHyBaHHA MeTAJIOKOHCTpyKUlil Ta 

WOpir, a TaKOHK KHCHOTHI AoW, Too [12]. 

PaqukanbHoro BIT3HaKOIO AH3eA BIA 1HUIMX THMIB ZBHryHIB € MIQBHIIeHa 

MMHICTb BIAMpPalbOBaHHX 1a3iB aOO BMICT TBePHHX 4YaCTHHOK (HacaMMepey carl). 

ExonoriuHa HeGesneka caxKl 301IbITyeTbCA 3a paxyHOK agcopOuli Ha ii MOBepxHi 

MOJMWHKIIYHAX AaPOMATHYHHX BYIIeBOAIB, y TOMY HCI BHCOKOKaHLeporeHHHx 

OeH30TIpeHy Ta HITpO-aMiHIB [14]. 

Onmke, eCKOJOFUHICTh WH3e1d BH3HAYaCTbCA B OCHOBHOMY BMICTOM y [oro 

BIAMpal{bOBaHHx ©a3ax OKCHAIB a30Ty Ta TBEPAHX 4YaCTHHOK (AMMHICTIO). 
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€ 
S : . 
© MookIMB1 WWWIAXH 3HWKCHHA YTBOPeHHA OKCHAIB a30Ty (NOx): mepeg- Ta moctT- 
< . 
g TIOJIYM’ AHI BIIIMBH. 

Tlepeq-noslyM’sHHM WIIAX CTOCYETbCA 3aXO]1B, WO BKHBAIOTbCA DO MOUaTKy 
o . 5 C . 
s Ipollecy B KaMepil 3rOpaHHa, OcT-NosymM’sHHii — BIMBace Ha cOpMoBaHi y 
9 . . 

= MpOAyKTax 3rOpAHHA WKIAIMBI peyOBHHH. 
a 
= : : 

7 3HWDKCHHA KIJIbKOCTI yTBOpeHoro NOx 3a Mepey-MosyM’sAHHM LWIJIAXOM MO2xKe 
1 

< . . 
g WOcaraTHch MOAN@ikallero Npolecy 3rOpsHHA, Aka MO2xe OyTH COpAMOBAaHA: 

= _ ; . ; 
8 Ha 3MCHUICHHA MIKOBOi TeMMepaTypH B KaMepl 3rOpsxHHA HacTyMHHMH 

= UWIAXaMH: POPMyBaHHAM 3010HEHHX CyMILlei; OpraHi3allickO HH3bKOTeMMepaty PHOTO 

2 3ropsHHa (LTC)); oxonog2KeHHAM NOBITPAHOTO 3apaaqy WHIIHEpa; BNOpCcKyBaHHAM 
S 

2 BOOH B 30HY 3FOPAHHA; 3BOJIO%KCHHAM MOBITPAHOTO 3apaay BOZAHOIO TMapow; 

S 
c 

8 
So 

& 
< TC Apk 
a 
x= 7 
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peuupkynamero BI ta goqaTKoBuM ix OXOJIOQ2KeHHAM; BHKOPHCTaHHAM BOJHO- 

MasIMBHHX CMYJIbCIM,; BAKOPHCTaHHAM MasIMBHHX MpHcayOK, 1HepTHHX 1a3iB, BOAHWO. 

CKOpO4“eHHA uacy TepeOyBaHHaA YTopro4uoi CyMIIIl B 30HI MIKOBOi 

TeMMepaTypH 3a paxyHOK 30iJIbIIeCHHAM THCKy B CHCTeMi BNOPCKyBaHHA MasHBa; 

oOupaHHAM MOMeHTy TlouaTKy BUOpCKyBaHHA NanmuBa Onm«Kue fo BMT ta toro 

TpHBasicTIO; OaraTOCTaqiMHHM BUOPCKyBaHHAM MasMBa; 3M1HOWO (a3 ra3s0po3nogiy; 

ONTHMI3alll€lO KOHCTPyKUli 1H»KeKTOpA. 

TakoxK 3MIHHTH piBeHb yTBOpeHHaA NOx MoOxHa 3a paxyHOK BaplIOBaHHA 

CTyHeHA CTHCKy, reOMeTpii KaMepH 3rOPsAHHA, 3aMIHOIO 4YaCTHHH BYyTsJIeEBOAHeEBOrO 

llasIMBa BOAHEM aO0 CHHTe3-ra30M Ta 3aCTOCyBaHHAM aBTOMATHUHOrO peryJIKOBaHHA 

MlapaMetTpis ABuryHa. 

TlocT-nowyM’sHHi BIWIMB Ha MPOAyYKTH 3rOpsHHA Qv3eA KaTaITHYHHMH Ta 

XIMIUHHMH MeTOAaMH ABIAE COOOIO rasly3b, WO MeXxyE 3 HOCID2KCHHAMH MPOLeciB y 

7AB3. [13] 

JJo ocHOBHUX eKCIIIyaTaluiMHHx MOKa3HHKIB DH3eIbHOrO WaMBa HaslexkaTb: 

WeTaHOBe 4HCIO, WO BH3HaYae BHCOKI MOKa3HHKH MOTyKHOCTI Ta @KOHOMI4HI 

MOKa3HHKH poOoTH ABHTyHa;, PpakWiiiHHii cKay, WO BH3HAadae MOBHOTY 3ropaHHa, 
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§ 
© MMHICTb 1 TOKCHYHICTh BIAMpalbOBaHHX Ta3iB OBHTyHa; B'A3KICTb 1 W[WIbHICTb, WO 
< . . 
g 3a0e3neuyIOTb HOPMaJIbHy Mogavy WawBa, PO3NMIOBaHHA B KaMepi 3rOpaHHA 1 

Tipalle34aTHICTb CHCTeMH QIbTpyBaHHA; HW3bKOTeMMepaTypHl BsAaCTHBOCTI 

S| BH3HadaloTh (PYHKWIOHYBaHHA CHCTeMH 2KMBJICHHA IPH HeraTHBHHX TeMMepaTypax 
© 
Ol . . . . 

= HaBKOJIMUIHBOrO CepeqOBHa 1 YMOBH 30epiraHHA MasIMBa; HadBHICTb CIPuYHCTHx 
a 
x= : : : 

= 3'€HaHb, APOMATHYHHX BYIJICBODHIB 1 MeTaiB - xapaKTepH3ye HarapO-yTBOpeHHa, 
1 

< i 
e KOpPO31K0 1 3HOWICHHA. 

S IcHy€ TeHeHIUA Wa BCIX THIIB OBHryHIB: 4M OIIbINIM 3arasibHHii BMICT 
m 

= apOMaTH4HHX BYrIeBONIB, THM Oisbie y BHXsOMI MipeHy Ta OeH30mMipeny. 

2 BTopHHHuMH xapakTepHcTHkamuH BMicTy AB Takox € HaCTyUHI NOKa3HHKH: rycTHHAa, 
S 

2° L]e@TaHOBe YHCIO, B’A3KICTb. 30KpeMa 301bIICHHA ryCTHHH NamuBa 3 800 no 860-870 
¢ 
D : : 
= kr/M? NpH3BOAMTb WO 30ibuIeHHA BMicty AB 3 15 yo 27 %, ToOTO mpHOmH3HO B 5 

8 
°o 

& 
< TC Apk 
a 
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pa3is. BogqHoyac, 3MeHIIeHHA WeTaHOBOrO 4ncIa 3 52 To 40 OAMHUUb MPpH3BOAUTb 0 

301JIbIICHHA eMICli TBEPAHX YaCTHHOK MpHOmH3HO B 2 pa3H. 

CborogqHi Ha MatHBHHii PHHOK HadTO-MepepoOsm1oBaHa MPOMHCJIOBICTb 

moctTayae WH3ebHe NamMBo (y BIQnOBIZHOCTI Wo JICTY) tpbox mapox: JI — gana mita, 

AKe 3ACTOCOBYETbCA IPH TeEMMepaTyp1 HABKOJMINHEOTO TOBITpA 0 °C Ta Bue; 3 — 

3HMOBE, AKe 3ACTOCOBYETbCA OPH TemMepatypax Wo —20 °C (B UbOMy BHayKy 3HMOBe 

Wu3eubHe WayIbHe MOBHHHe MaTu T3act < -35 °C ta Tn < —45 °C); ao 3uMoBe, ake 

3ACTOCOBYETECA IPH TemiMepatypax o —30 °C (Toi MamHBO MOBHHHe MaTH T3acT < — 

45 °C ta Tn < -35 °C); ra A — apkTH4He, TeMMepatypa AKOrO BCTAHOBJIIOETBCA WO — 

50 °C. BMicT cipkKH y QH3eIbHOMy MamHBi Mapok JI Ta 3 He nepeBuutye 0,5 %, a MapKH 

A — 0,4 %; aa Mame O1bI BUCOKOI KaTeropli AKOCTI Wei MapaMeTp He MOBHHeEH 

TlepeBHIyBaTH 3HayeHHA 0,2 %. 

3aKOHOZaBCTBO MIPOMHCJIOBO pO3BHHYTHX KpaiH BH3Hauae KPHTHYHI HOPMH 

TOKCHYHHX BHKHAIB OBHryHaMH BHYTPILIHbOrO 3rOpsxHHA 1 YMICT UIKIZIMBUXx 

KOMNOHeHTIB Y TaHBi. 3araibHOBH3HaHHMM JiepamMu B OOsacTl ekKOJOrMHOrO 

3aKoHOyaBcTBa € Himeyuuna, CIA ta CkaHaquHaBcbki KpaiHu. 

Ha cborogqHi 3aTBepaxKeH! MeBHI CTaHwapTH Ha v3ebHe MaIMBO, AKI 

BIAMOBIAalOTb EBpoMelicbkomy cTaHgapty EN 590 (PucyHox 3.1.)[14]. 
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Esponevtcaka Knacudinxayia Ha QusenbHe manuso EN 590 

  

  

  

  

  

  

  

  

  

              

TlokasHuK 2005 pix} 2015 pix 2025 pik 

LjeraHoBe uucno 45 49 53 

Tycruna (15 °C), ra. — 820-860 <845 

@Mpankuiw#unuw cxnag (95 % o6.), °C — 370 340 

Ts: «:,°E — — 350 

Tloniapomatuyni cnonynu, % — — 2 

Bmict cipxu, % 0,2 0,05 0,003-—0,005 

3zaTHicTb ZO 3MalleHHA — 460** — 

Jaxuct Big Koposii -—— — BBOAMTBCA 

Myroya 3faTHicT — — BBOAMTECA 

Iipumirxa: ~*~ — Exsponevichxui nmapnament norogus cneyndinayiw 
go 2025 pony; ** — aie go 2025 pony 

PucyHok 3.1- €Bponeticbka knacndikallla Ha Wu3enbHe namuBo EN 590 [15] 

€Bponeiicbkuit ctangapt EN 590 qie B kpaiHax €Bponelicbkoro eKOHOMI4HOTO 

cmipToBapucTBa 3 1996 p. 1 MepenGayae BHMyCK AW3ebHUX MaHB A pi3HHx 

KJIMAaTHUHHX perioHiB. CHIIbHHMH JIA WH3ebHUX asIMB € BAMOrH HO Temiepatypi 

  

  

  

      

g cnamaxy - He HwKYe 55 ° C, koKciBHicTb 10%-Horo 3amuMuIky - He Oinbute 0,30%, 

3 30JIbHOCTI - He Oimpme 0,01%, BMicT BOoaM - He Oinbme 200 ppm, MexaHI4HHx 

S MOMIUMOK - He Oitbute 24 ppm, Kopo3ii MIQHOI MacTHHKH - Kaac 1, cTIMKOCTI 20 

OKHCJICHHA - He Ouipite 25 r ocagka/m3[15]. 

8 TakHM 4HHOM, HaiiOIbI BaxKIIMBOIO 3aa4erO y BHPOOHHIITBI MasIMB € He JIMIIe 

= 3ANOBOJICHHA 3POCTAaIO4OrO NOMUTY, ase ff JOTPHMaHHA X%KOPCTKHX BHMOF eKOJIOPIYHHX 

= BIACTHBOCTeH MasIuB. 

g HaiiOinpur edbexTHBHUM CIIOCOOOM 3HH2KeCHHA BMICTY CIPKH y H3ebHOMy 

: MasIbHOMY € TIPOLec TIAPOOUMIeHHA Ta We-apomMoTHB3alli, 1 Wl TexHOMOrli MO2KJIIMBO 

= BB@KaTH PlOPHTeTHHMH IA KpaiH 3 pO3BHHeHOIO HadTOMepepooHoro 

= Tpomucosictio. [apanenbHo HeOOx1QHO 3aCTOCOBYBaTH 1 AHTH-QMMHI WpucagKy[14]. 
S 

s Y pcix kpaiHax MpHiiMaroTbca ypsOBi NOCTaHOBH, AKI OIJIbIL 2xKOPCTKO 

S PeraMeHTYIOTb AKICTb MOTOPHHX TlasIHB, OCOOMHBO WH3eJIbHUX, 34 BMICTOM CIPKH, 

3 
g TC Apk 
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a30Ty, ADOMATHYHHX BYTeBOHIB. JleaK1 W11O4l HOPMH Ta CKONOTIYHO YHCTI WW3eJIbHI 

nampa (EYJITI) Hapegeni B TaOmHu (pucyHOK 3.2). 

  

  

  

  

  

  

    

  

33 pony Usems 
Tomax EEL 

3508 rat Karigopans an 5 T-a2 

yore, ror 6 800-8 g 8 

YMICT CIRM, MEH ', Be Gite 

Vier esory some”, ae Gimme = - = _ - 

Ueramcead Gutenr, we MENU 45 47 4 - - 

ax 170-2 g ; = 

a £ z 5 —_ 

Nipwdrua: * — 2 spalker EEL samycaanre 3 1995 poxy mommxt nepexig — a 1996 pow 

PucyHok 3.2 - MoxasHuxu skoctTi exomori4Ho YHCTHX Wu3ebHUuX Maus [15] 
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PO3AUI 4. PEAJI3AILA TEXHOJIOIIM 3AXHCTY ATMOC®EPHOTO 

TIOBITPA TIPH BHKOPHCTAHHI TIBPHAHHX ABTOMOBIITB 

4.1 OcoOmuBocTi poboTu eneKTpOMOOIIIB 

BpaxoBy!louH aKTyaIbHICTb NOripwieHHA eKOOrIYHO cHTyalli Ta MOMHTOM 

NOKYMUIB, OVIbUIICTb ABTOMOOIIBHHX BHPOOHHKIB CepliHO BHITYCKalOTb B HeBeJIHKIIi 

KIJIbKOCTI @JIEKTPOMOOLII. 

Enextpomo6inb BEV (Battery electric vehicle) — aptomo6imb, Wo pyxaeTEca 

3aBQAKH eHeprii, ska 30epiracTbcaA B AKYMYJIATOPHIM OaTapei 1 2*XHBHTb esIeKTPHYUHHIt 

WBuryH. Taki aBTO, He BHKOPHCTOBYIOTb HIdAKOrO IHUIOrO MasHBa, OKPIM 

elekTpoeHeprii, He BHPOOMAIOTh LIKIAIMBUX BHKHTIB 1 ix Ha aHHii MOMeHT 

BBaKaIOTb HalfOlIbLI CKOJOF4YHO UHCTHM aBTO TpaHCHOpTOM Ha CbOrodHi. 

Cxema emeKTpomo6isa (pucyHok 4.1) BkKmjKOUae BHCOKOBOJIbTHY XOJOBY 

Oatapero XAKB, enextpogsuryH EJ] i npuctpili ynpapminHa YY (KoHTposep), sku 

ylipaBiide eHepriero xogoBoi XAKB y ii nogaui Wo enexTpogBuryna E/JI. 

    

          

  

                

  

  
  

  

              

  

  

  

  

      

XAKB yy -—>} on 
oS 

€ 
aS i XAKB 

5 
ec @ee\eeie8e 

< YY. oA 
So 

=~ 
© 
Ol 

= eeleceliee 
a 

= 
XAKB 

& 

s XAKB — xoyopa akyMysaTopHa Oatapesa; YY — eslekTpOHHHM mpucTpiii 

S ylpaBiHHa (KOHTposep); EJ] — xogosnit enexTpogBuryH [17] 
m 

= Pucynok 4.1 - Knacwuna cxema esexTpomo6ia: 

oS 

§ 
2 Yacto TaKi aBTOMOOII 3aKYMOBYIOTbCA Pi13HHMH MICbKHMM cyty2xKOamu. Y 
¢ 
S BeJIMKHX MICTaX € ITYHKTH 3aPAQKH aKyMYJIATOPIB eseKTpOMOOIIIB. CnouaTKy, AK 

8 
So 
cS 

= TC Apk 
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akcloMa, 6yJIO BHHeCeHO MpHMyuleHHA, WO esIeKTpOMOOIIb aOCOMIOTHO 4MCTHI 

TpaHcnopTHHii 3aci6, ak TpomelOyc 6e3 gpoTis. pote cranmi ix oOci1yroByBaHHa 

caMi M0 cOOl MOxyTb cTaTH yKepenamMu 3a6pyqHeHHa oBKisa. Hepexigq Ha 

CJIEKTPOMOOLII 3MCHINHTb 3A0PyQHeHHA JOBKIJIA ABTOMOOINIAMH, ase 30LUIbIIMTbCA 

CHO*KMBaHHA Hi 3a6pyHEHHA OBKIJWIA CEIeEKTPOCTAaHLAMH. 

Cepiio3HoIO ~BagqoIO eleKTpOMOOITIB € MOXKTHBe 3a0pyQHeHHA OBKIJWIA 

B@KKHMH MeTasiaMH. Ha OibUIOCTI eEeKTPOMOOIIIB BCTAHOBJICHO CBHHICBO-KHCJIOTHI 

akyMyJIATOpHi Oatapei. BupoOHuuTBO, eKcIIsyaTalia, yTHi3aliad Takux OaTapeii 

HeMHHyye 30lIbuIye 3a0pyHHeHHA  OBKIIA cCBHHUeM. AKyMyATOpH 3 

BHKOPHCTaHHaM HIKeJIHO We OUIbLIe TOKCHUYHI. 

Ycynepey AyMIi IpO BHCOKy CKOHOMIYHICTh AKYMYJIATOPHHX eJIEKTPOMOOIIIB, 

aHas3 TOKa3yeé, WO XIMI4UHa eHePria WasMBa, CMasIOBAHOrO Ha eJIEKTPOCTAHLIAX, 

BHKOPHCTOBYETbCA Id PpyXy TpaHcMOpTHHx 3aco6iB Bcboro Ha 15% 1 meuute. Le 

HaCJIMOK BTpaT eeKTpOeHeprii y JIHIAx eseKTpomepenayul, TpaHcdbopmatopax, 

TlepeTBOPIOBauax, 3apAWHUX UPHCTposAXx AJA aKYMYJATOPIB Ta TWIax AaKYMyJIATOPIB, 

eJIEKTPOMALIHHaX, AK B TATOBOMY, 1 y TeHepaTOPHOMY PerxKHMAaX, a TaKOXK B rasibMax 

IIpH HeMOXKIMBOCTI pekyMepamli eHeprii. B Toi 4ac, ak u3ebHHi OBUTyH B 

  

  

  

      

oS 

§ 
© ONTHMAIbHOMY Pe2xKHMI poOoTH MepeTBOpIOe B MeXaHIYHy eHepriio OnH3bKO 40% 

g XIM14HOi eHeprii MasHBa. 

EnekTpoMoO1ml KOUITyIOTb 3HaYHO OpoxK4e aHaOri4HHxX MOJeNei 3 

S| BUryHaMH BHYTPILUHbOrO 3ropsHHA. TakooxK ceplio3HHii HeAOIK eseKTpOMOOIIIB — 
© 
oI uv : . . 

<= Ma mpobir 70 Nepe3sapasqxKeHHA AaKYMYyJATOPHOI Oatapei: 80-160 km — 3ame2KHO 
a 
x= : : 

BI WIBHOKOCTI. 
& 

s TakHM 4HHOM, BHXOZHTb UO Ha CbOroqHI eKCIIyaTallia eeKTPOMOOIIB € 

S €KOHOMIYHO HeEBHMpaBsaHOlO, BOHH BHKOPHCTOBYIOTbCA O1IbUIe 3 NOJITHYHHX, HK 
m 

= @KOJIOPI4HHX MIPKyBaHb. 

2 4.2 OcoOnuBocTi poboTu ridpHaHHXx aBTOMOOIIB 
S 

2 Tidpugui enextpomooimi 3 J[B3 inom] Ha3HBatoTh 6eH30-eJIeKTpO-MOOIAMH. 
¢ 
oO : : . : v 
= TidpugHi esleKTpoMoOiml MarloTb QBHryH BHYTPIWHbOrO 3rOpaHHA, TATOBHIt 

8 
So 
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eJIEKTPOABHTyH 1 aKyMysIATOpHy OatTapero. Y riOpHaqHux esIeKTPOMOOINAX HeOIIK 

eJIEKTPOMOOIIB - Mai mpobir WO MepesapsmxKaHHa OaTapei - omaeTEca 3 

JOMOMOrO!O BHKOPHCTaHHA WBOX W2Kepes eHeprii: emeKTPOABHTyHa 3 AKYMYJIATOPOM 1 

BUryHa BHY TpILUIHbOro 3ropaHHa. 

Ti6puguuit apromoOiip (HEV — Hybrid electric vehicle) cxooxul Ha 3BHUaiiHe 

aBTO, ale Horo MpHBIq ckaqaeTbca 3 BHTyHa BHYTPILIHbOrO 3ropaHHA 1 

BOyOBaHOrO eIeKTPOABHTyHa, AK 3a0e3Meuye MeBHY UaCTKY NOTYKHOCTI (pHCyHOK 

4.2). 

TiGpiuiia cheproyeranonKa Axymy urropna Garupes 

  

Cuctema Kepynariia Cyerema sapaty AKB 

  

  

  

      

2 PucyHok 4.2 — cxema aBToMoOi4 3 ri6pHaHoLO eHeproycTaHoBKow [17] 

S 
& . 
= EnekTpogBuryH 2%KMBHTbCA BI BOyoOBaHOi GOatapei, aKa 3apaqKacTBCA y 

Tpoljeci poOoTH NamMBHOrO MOTOpa | peKyMepaTHBHUM rasibMyBaHHaM. TakKiM 4HHOM 
S . . . . 
S| OTpuMyeTbca Oinbua eeKTHBHICTb, OPH 3MeHIICHHI WIKIZJIMBOrO BIIIMBy Ha 
Ol 

< NOBKIJIIA 
= 

S Iligq 4uac pyxy No 3aMiCbKOoMy wWoce, KomH 3a0pyQHeHHA aTMOcdepH MeHII 

£ KpHTH4HO, mMpamoe JIB3, pyxae eeKTpOMOOIIb 1 TI 3apsyoKae aKyMYyJIATOpHy 

= - 7 ; . . ; 
8 OaTapero. Y MICTI pyX 3AIMCHIOETECA BI TATOBOI AaKYMYATOPHOI Oatapei. Y BHOUI & yMy 
a ; ; . ; 

TATOBI AKYMYJATOPH MOXKYTb Mi 3apAKaTHCA BID eIEKTPHYHO! Meperxkl. 
oS . 
& Cuopa ycTaHopka riOpuya CKaaeTEca 3: 

S 
¢ 
s 
c 

8 
°o 

& 
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- OeH3HHOBOrO ABHTyHa - MpaKTH4HO TakKHli %Ke, AK 1 Ha 3BH4aiHHX aBTO, 

TIIbKH MeHINOi MOTY2KHOCTI, AK HACIIZOK OLIbI CKOHOMHHI, Mpaltio€ B OMaHOMy 1 

OIbI CKOOPIYHOMY pe2xkKHM1; 

- MlasIMBHOrO Oaka - pe3sepByapy JIA WastbHOro. 

- esIeEKTPOMOTOpPA - YHOCKOHaJIeHOrO BapiaHTy CcTaHAapTHoro arperaty. La 

«J{OCKOHAJIICTb»> TOACHIOETBCA MOXJIMBICTIO IPHCTPOIO MpaltOBaTH AK MOTOP 1 AK 

reHepatop; 

- reHepatopa - CJIYry€ Aid BUpOOeHHA eIeEKTPHKH; 

- akyMyJiaTOopa - pHcTporo Ia HakOMWYeHHA Ta  30epiraHHa 

esleKTpOeHeprii, ska 3rOH0M Oye BUKOPHCTAaHA eJIEKTPOMOTOpPOM; 

- TpaHcMicii - BAKOHYE Tl 2% PYHKUIi, WO 1 B 3BH4aliHUXx aBTO. 

Iligpugom ridpugqHoro aBToMooina € muarix-riOpuHqHHit aBTOMOOIIb, UO 

BIAPI3HACTECA BI, FIOPHAHOTO MO2XKJIMBICTIO 3apsKH BI Mepexi. [lepepaxkHO BIH Mae 

OMIbUIY KiJbKICTb OaTapeii 1 OimbuIMi 3anac xOny Ha eeKTPHIHOMY MpHBOLI. 

Ile ogHuM mgBHq0OM ridpuqHoro aBToMoOina € aBTOMOOINI Ha ManHBHHX 

ejleMeHTax. B eneKTpoMoOliax Ha NasMBHHXx elemMeHtax (FCEV — Fuelcell electric 

vehicle) enekTpoqBHryH 2KHBHTbCA BOXHEBHM WasIMBHHM eJIEMeHTOM. Y nasIMBHOMy 

  

  

  

      

3 

§ 
© eJIEMEHTI BOJCHb 3'€MHYETLCA 3 KHCHEM, AKHM DOOyBaloTs 3 MoBiTps. Le nmpoyec 

< . Lo. 
g CTBOPIO€ eHeprilO, AKa %XHBHTb esleKTpogqBuryH. IlepeparH enekTpomMoOisiB Ha 

MayIMBHUX eJIEMeHTaX MOMATaKOTbh y TOMY, IO ix MO%*KHA 3apaBIATH AK 3BH4aiTHI 

S| TPaHCMOpTHI 3acoOv, OTPHMYIOUH IPH WbOMy CTaHAapTHHit It WantWBHUXx aHaJIOriB 
D 
Ol 

= 3amlac Xxoqy. 
a 
x= : : soe 

= OcHOBHHM arperaTOM yclxX Mepes4eHHX BHINe ABTOMOOIIIB 3 EeKTPHYHHM Ta 
1 

= ; . 
g TOPHAHHM TPHBOAOM € eJIeKTPOXIMI4HAa OaTapes. 

5 3 PpO3BHTKOM eJIeKTpOKapIB THM Ta KOHdirypamli OaTapeli 3minroBamuca. Ha 
m 
= CbOrOoH1 HaliMOWMpeHIHMH € JITICBO-IOHHI (Li-ion), Hikesb-MeTasI-riqpugHi 

2 (NiMH) ta cpuHueBo-kKucnoTHI (PbSO4) Sarapei. 
S 

2 Y ta6n. 4.1 mpeacTapneHo Halicy4acHILi aBTOMOOLI 3 THMOM OaTapeli, AKI B 
¢ 
DR te . 
= HX BHKOpucToByroTecs. Kokua 3 IHX TObOX TeXHOJIOrIM Mae CBOi MepeBarH Ta 

3 
°o 

& 
= TC Apk 
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HeQONIKH y BapTOCTI, 4aci 3apaqKH, KPHTHUHI TemMMepaTypi HarpiBaHHA, CHCTeMI1 

OXOJIOJ2KCHHA Ta IHX xapakTepucTHK [16]. 

Ta6dsuus 4.1- Tepesaru Ta HeqOuiKH OCHOBHHX THB OaTapeli emeKTPOMOOLIIB 

Ta ri6pHaiB 
  

  

Tum Oatapei Tlepeparn Heyomixu 

CBHHI[eBO-KHCJIOTHA HH3bKa OUaTKOBA BapTICTb KOPOTKHM X%KUTTEBHI IMI; 

(PbSO4) HV3bKa IWIbHICTh eHeprii 
  

Hikeb-Metall-rigpuyqua | BUcoKa Ta cepeJHa IWIbHicTb eHeprii, | BUCoKa o“aTKOBa BapTICTE; 

(NiMH) BUKOpicTaHHa S6e3lleyHHXx MaTepiallip; | IIBMKO caMo po3pspKacTbes,; 

cTaOUIbHa BHUX1{Ha MOTY2KHICTb loraHo=—- “Tipaliceé = 34S: HB BKX 

Temllepatyp; 

BHCOKi BAMOrM AO OXOJLO]DKCHHA 

  

JlitieBo-ioHHa BHCOKa I[MIBHICTh eHeprii; BHCOKa TOYaTKOBA BapTiCTh; 

(Li-ion) HH3bKa IIBUKICTh CaMo po3payKH BIICYTHICTB JIOBrOBIMHMX 

joOpe Tipaliroe 3a HU3bKHX | eKCIUIyaTaliifHux xapaKTepHCTHK 

TeMIlepaTyp         
  

BigoMi MapanesbHi, MOCMIQOBHI 1 3MIlIaH! CxeMH TiOpHAHHXx CHIIOBHX 

  

  

  

  

  

  

  

      

oS 

s yCTaHOBOK (pucyHok 4.3, 4.4, 4.5). 

S a 
HS) ma 

=~ 
© — 
Ol 

< iG _ 
= KopoGna 
= = ca me 

: JH [_ 
2 

Kenene 

= 

S 
a PucyHok 4.3 - TlocmigoBHa cxemMa CHIOBOI yCTaHOBKH riOpuazHOrO 

2 enekTpomoouna [17] 

oe JIB3 (pucyHox 4.3) copw4unHae giro Ha reHepatop G, sku 3apsq%xKae 

S akyMyJIATOpHy GaTapero i Wae eHeprito TaroBomy esleKTpogBuryHy M, oGeptarouomy 
c 

Kosieca. [Ipupig enekTpoqBuryHa cipoulye KopoOxy NepemukaHHa Nepegay. Henomk 

8 
°o 

& 
< TC Apk 
a 
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Takoi cxemu: i JIB3, 1 TaroBHii emeKTPOABHTYH PO3paxXOBYIOTb 3 MA@KCHMAaJIbHOI 

notTyxHocTI, KKJ] cuctemu HH3bKHii. 

| sm | 

Kopot<a 
nepesa 

  

  

  

  
PucyHok 4.4 - TlapanembHa cxema cHsIOBOi ycCTaHOBKH ridpHazHOro 

enekTpomoouna [17] 

Y mapanenbHoi ctpyKtypu (pucyHoK 4.4), J[B3 1 Taropuii eeKTpoqBuryH 

Miq'€qHaH! WO MexaHi4HOi KOpoOKH MepemMukKaHHA Mepenzay. EnextpHuHnii mpuBig 

  

  

  

      

oS . : 

§ ckylaqaeTbca 3 OOOpoTHOrO eseKTpogBuryHa G/M, eneKTpOHHOrO ympaBsIHHA 1 
—D 

< aKYMYJIATOPHO! Oatapei. 

& Ha woce JIB3 pyxae emekTpomMoOisb 1 Kpi3b MOTOP-reHepaTop 3apsyKae 

< akyMyJIaTOpHy OaTapero. Y MIcTi mpattoe eseKkTpogBuryH. [liq uac migziomy Ta npu 
So 
> . . : 
g IHIUIMX YMOBAX, KOJIM NOTPIOHO MaKCHMYM NMOTY2KHOCTI, OOHABa JBHTyHa MpalOroTh 

© MapasiesIbHO, ix NOTy2KHOCTI cymyroTEca. La crpyktypa 3aGe3ne4uye MeHIIe 3Ha4eHHA, 

2 HeBHCOKy BapTictb, Simbu KKJ] npotu akyMysaTOpHHx esleKTpomoOim [17]. 
S 
3 IIpu no6yq0B1 aBTOMOOIIA 3 BHCOKHM PIBHeM eKOMOFI4HO! Se3leKH ODHIEHO 3 
wu 

& HaliOlIbi edeKTHBHHX CX€M TpaHcMicli riOpHAHHX eHeproycTaHOBOK € MOCIOBHO- 

MapasiesIbHa CXeMa, OCKIWIbKH MoyaTOK pyxy i pyX Ha HeBHCOKHX UIBHAKOCTAX 
oS 

s 3IHCHIOCTECA 200 BHKJIIOUHO Ha CJICKTPHUHIi TA31, AO KOMOIHOBAHO 3a JOMOMOTrOIO 

& JIB3 Ta eleKTpoaBHryHa, WO ICTOTHO TZBHIye ekonoriuHy Oe3neky aBTOMOOIA, 

OCOOJHBO B MICBKOMY LIHKII pyxy (pucyHox 4.5) [16]. 
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CreTrema AKYMYy IaToOpHa 

VUpPaa7inHs Gatapes 

    

    
  

        

1 DenepatopHa a Enextpanisti 
JIB3 s 

; YCTaHORKAa esr VH 

    
  

  
  

Tipwnia nepeaix Tipumin tannix           
  

PucyHok 4.5 - CrpyktTypHa cxemMa NOCMIAOBHO-NapasembHoi ri6puqHoi 

eHeproycTaHOBKH aBTomoouna [17] 

Hanpuknang, mogenb Toyota Prius ¢ mepmum cepiiiHum ridpHaqHuM 

enlekTpomoOitem. 3 1997 pou ix yacTKa mume y Anonii Oimpm 37000 mTyK. Le 

IV ATHMICTHHM CeqaH BapTicTio OrM3bKO 20 000 qgonapis. Enextpomo6inb mae 1,5- 

JHTpOBbIM OeH3HHOBHM ABHryH noTyxHicTIO 53 KBr (70 a. 3.) mpu 4500 06./xs, 

Oe3KOIeKTOPHHH eseKTPOABHTyH MocTifHoro cTIpyMy noTyxHicTIO 33 KBr npu 

1040...5600 06./xB, Taropy OaTaperO 3 HIKeJIb-MeTA@JI-TIZPHAHHX AKYMYJIATOPIB 3 

  

  

  

      

oS 

3 HOMIH@JIBHUM Harpyroro 274 B. 

8 CuctTema KepyBaHHa TidpHaqHOi CcHIOBOi ycTaHOBKH (pHicyHoK 4.6) 3a0e3me4ye 

pyX eleKTpOMOOiNI4 13 LIBHXKICTIO B ONTHMasIbHOMy perxkKHM1. IIpu WbOMy mpalitorwTb 

S| qu OeH3HHOBH ABHTyH 4H eeKTPpOABHTyH OKpeMO, 4H Horo KOMOIHALIA 3 p13HHMH 

g YaCTKAMH 38 MpOeCKTHOIO MOTyKHIcTIO. JIsId BOIA 1 MacaKUpIB MepeKIOUeHHA 

2 P@%*xKMMIB BIZOyBaeTbCaA MpaKTHYHO HEMOMITHO. 
Ol 

$ 3MimIaHa CTpyKTypa, peami30BaHa Ha Toyota Prius, KoMOIHYye TiZHOCTI 

; MapasieIbHOi Ta MOCIIQOBHO! cxeM. beH3HHOBHI ABHryH 4Yepe3 KOpOOKy NepeMHKaHHA 

@ Tepeqau MOxKe CHOHYKAaTH WO Mi Koueca 1 reHepatop. Hampyra 3 reHepaTopa mica 

s MlepeTBOPeHHA Ha IHBEPTOP! HAAXOAMTb IA 3apAy akyMyJATOpHO! GOatapei abo ana 

3 po6OoTH eleKTpoyABHTyHa. 

S BuKOpHCTOByIOUH eIEKTPOMOTOP AK JONOMDKHHH, po3spoOHHKH OTpHMaH 

MO2XKJIMBICTb BIQMOBHTHCA BI, HeHaKePHBOFO 1 NOTY2KHOrO ABHryHa BHYTPILIHboOro 

8 
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3ropsHHa. J[BHxKOK MeHIWIOi NOTY2KHOCTI BHpOOsIAe MeHIe CHeprii 1 CMO2XKHBaE MeHIe 

KUIbKICTb MasIbHOrO, CIIPHAIOUl EKOHOMII MasbHoro. Y MeTyWIIMBOMy 1 TICHOMY MICTI 

IIpH pyci Ha WBHAKOCTI Wo 30 KM / rom Prius MepeTBOploeTBcaA Ha eJIeEKTPOMOOLIb. 

BexH3HHOBHH arperaT BKJIIOUACTbCA JIMIMe y pa3i CHJIbHOrO HaBaHT@KeHHA - MI 4ac 

oOroHy, aKTHBHOrTO HaOopy UIBHaKOCTI a6o pyci MO UIBHKICHI MaricTpami. 

3po3yMII0, KOJIM 3amac eHeprili B aKyMyJIATOpax HH3bKHi, OeH3HHOBHM ABUryH He 

BUMHKaeTBbCA 1 3apsamKae Ix. 

Iljo6 opraHi3yBaTH 3aromKeHy POOOTy BCIX eNeMeHTIB TiOpHAHOI CHCTeMhH, 

MalIMHy KOMIWICKTyYIOTb OOpPTOBHM KOMM'IOTepOM, AKHIi CTeXKHTb 3a BCIMa 

TlapaMeTpaMH, BKJIOUaIOUH 1 rasIbMyBaHHaM. 

CneiiaibHa kopoOka NepeMukKaHHA Mepeyad W1ACyMOBYE 1 po3MOAIAe eHepriro 

MDK 6eH3HHOBHM JBHTyHOM, esIeKTPOABHTyHOM, reHepaTopom. IIpu rasbMyBaHHi 

eHepria peKylepyeTca, 3a HeOOXITHOCTI Pi3KOrO LasIbMyBaHHA BHKOPHCTOBYIOTb 1 

3BHY all FispaBs4Hi rasbMa. € i aHTH OOKyBasIbHa TasIbMIBHa CHCTeMa. 

enepaTop 

a 

  
  

  

  

      

oS eee 

& 
S 

2° 
S Cacetpemearr= 

Ss 
c 

EC mecrpewe an oneness 

S| U ———$ =—_ 
Nemes ese 

& aapenese Tp acre meee ow 
= 

= PucyHok 4.6 — bnok cxema ri6puqHoi cu0BOi yCTaHOBKH eJIeKTpOMOOIIA 

& Toyota Prius [17] 
6 
= 

S TiOpuanHui aBToMoOisb, He Maloun CMewiabHOi KOHCTpyKUli aK, HampuKsay, 
oO ; ; 

«Toyota Prius», 3a6e3me4HTb CKOHOMIIO y CepeqHBOMy 25% mMasMBa 38 YMOB PyXy B 

= €BPOMelCbKOMY MICbKOMY LHKJII. 
iS . ae . _ 
2 IIpu ymMosi, 010 cepeqHEOpi4yHHi mpobir aBTo cTaHoBuTh 20000 km mpH WIHI 

2 . . 
& OeH3uHy 28 rpH/n 1 BHTpaTax namuBa Oa3z0Boro aBTomooina 10 a/100 xk, 

8 
So 

& 
= TC Apk 

g 
= Bun Apk |_N@ doxym. | fMidn. [Zam 35                



  

  

  

  

  

    

CepeAHbOpIYHI BUTPAaTH Ha WasMBO CTaHOBHTUMyTB: 28 rpH x 20000 km x 0,1 a/KmM = 

56000 rpH. Tomi, MoxIMBa WOpi4Ha CKOHOMIaA MamuBa cCTaHOBHTUMe: 56000 rpH x 

0,25 = 14 000 rpu. 

4.3 Ekonori4Hnii acneKT BHKOPHCTaHHA TIOPHAHHX yCTaHOBOK 

EnextpogpuryH ridpuHaqa Moxe KkepyBaTH aBTOMOOIIeM Ha HH3bKHX 

UIBHAKOCTAX, TOoMy riOpuyA — 3a3BH4ali We TpaHCHOpTHHli 3aciO 3 HyJIbOBMM piBHeM 

UIKIQJIMBUX BUKHIB Y pe2KHM1 MICbKOIO BOAIHHA. 

AKUIO BBAKATH, WO NOKa3HHK BUKHAY WIOKCHAY ByrelO 3alexKHTb He CTIIbKH 

BI KOHCTpykKUli ri6pHqHOrO MpHBOAy, CKIJbKH BI BHTpaTH MasMBa, TO BHKHOU 

CO.3MeHIIATECA 0 HaliMeniie Ha 25%. 

3a0pyHHeHHA HaBKOJIMUIHBOrO CepeqOBHIa IKIZIMBHMH BHKHaMu BIT 

TIOPHAHHX eIeEKTPOMOOIIB BIZHOCHO 3BH4aiiHHX ABTOMOOLIIB 3HadHO 3MeHINeHe 

(ra6nuya 4.2). 

TaOsuus 4.2 —Tloka3Huk BUTpaTH MaMBa Ta BUKHAIB WIKIZJIMBUX peyoBHH 
  

  

  

  

  

  

            
  

  

  

  

      

oS 

€ 
3 ba30puli BapiaHT aBTOMOOLIA Ti6pugqHuit BapiaHT EqpexTHBHicTb BIpOBaPKeHHA, B % 

S Burpata lalmpa 3a OJMH elleMeHTapHuit eBponelicbkuli MICbKHM WK, T 

5 162,4 116,9 28 

" Buk IM TIKi{IMBUX peyoRHH, T 
3 

‘SI co 0,283 0,134 47 
© 

S CH 0,1919 0,0913 48 
a 

= NOx 4,041 1,924 48 

= (TlopipHaAHHA TIpoBeyCHO MO ycepeqHCHHM 3HAYCHHAM BHKHIB TiOKCHAY BYTelO Wa YOTHPbOX 
a 

3 apTomooinis: Honda Civic Hybrid — 109 r/km; Toyota Prius — 104 r/c; Citroen C4 Hybrid — 90 
wu . 
a 1/km; Honda Insight — 80 r/cm)[18] 

3a O2HH esIeEMeHTapHH MICbKHii WK akKyMYyJIATOp BIpayac OnH3bKO 1% cBoEi 

oS oe . : : v 
§ eHeprii. [Ipu yMosi, 110 akKyMyJIATOp He MO%KHa PO3psKAaTH Ovibimie HK Ha 50% Horo 
—D 

= €MHOCT] Id 3a0e3Me4UeHHA OBFOBINHOCTI 1 He3MIHHOCTI eKCIIyaTaliitHux 
Q . . 7 
c BaCTHBOCTeH, ABTOMOOIIb 3 TIOBHICTIO 3aPAZ2KCHHM aKYMYJIATOPOM MOTeHIUIMHO 
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3MOx%xKe NOqouaTH BiacTaHb WO 200 KM y pexKHMax pyxy 3riQHO 13 €BporelicbKHM 

MICBKHM i320BHM LHKJIOM. 

Jo TexHomoriii, aKi BxKe BTIIeH] B Cy4aCHl CHeproycTaHOBKH aBTOMOOIJIB 3 

BHCOKMM P1BHeM eKOJIOr4HO! Ge3meKH BIQHOCATECA: 

— BHKOPHCTaHHA BHCOKOBOJIbBTHHX aKYMYJIATOPpHHX OatTapeli (B aBTOMOOIII 

Lexus RX400h Hanpyra akymMynaTOopHux OatTapeit cKnagae 228B, B ridpuqHomy 

apTomo6im Cadillac Escalade Hybrid BukopucTosyeTbca HikesIb-MeTas-riqpHqHa 

AKB Energy Storage System (ESS) nanpyroro 300B); 

— 3HadHe 3pOCTaHHs Hallpyr %*KHBeHHA (HAaNpHKad, B riOpHaHOMy aBTOMOOLII 

Lexus RX400h Hanpyra 2KHBIeHHA TATOBOFO eEKTPHYHOLO ABHTyHa 3pocia 20 650B) 

Ta BUPOBadKeHHA ABOPIBHel Halpyrl 2KHBJICHHA eJIEKTPHYHHX CHCTeM Ta KOMIJICKCIB 

TPaHCMOpTHHX 3acoOi1B; 

— BHKOPHCTaHHA MpHHUMNOBO HOBHX iHopMaliliiHUx MaHesel; 

— 06a0HaHHA aBTOMOOIJIB HOBITHIMH OisIbIL. CeHeproeMHHMH HakonWuyBayaMu 

eHeprii: akyMyJIATOPHHMH OaTapeaMH, a CaMe HIKeJIb-MeTas-riqpHqHumu (Ni-MH), 

JTIM-1oHHuMH) «=(Lilon), + KOHZeHCaTOpaMH BeJIMKOi + €MHOCTI, MeraTpOHHHMH- 

  

  

  

      

= MaXOBHYHHMH HakomM4yBayaMuH eHeprii, MasHBHHMH esIeMeHTaMH Ha OCHOBI 
S 
—D . 
~ BHKOPHCTaHHA BODHI Ta 1H.; 
5 
e — BHKOPHCTaHHA Cy4aCHHX CHJIOBHX eJICKTPOHHHX KOMMOHEHTIB JIA KepyBaHHA 

Ta poO3noyvisly BEMKHX eHepreTHYHHX MOTOKIB (Hampyru, CTpyMy); 
Se 
So : 

8] — BHKOPHCTaHHA Id IpHBOAY aBTOMOOLIA BEHTHJIBHHX eJIeKTPHYHHX MaLIHH, 
1 

< . . . . . 
s sIKI MatOTb BHCOKHM KK/JI, BucoKl eHepreTH4H! BJIACTHBOCTI Ta HeBeJIHK1 MaCOBO- 

2 raOapuTHI po3Mipu; 
© 
3 — 3aCTOCYBaHHA HOBITHIX KOMI IOTePHHX TeXHOMOTIi AA ONTHMasIbHOrO 
wu 

& KepyBaHHaA MpolecaMH Ta CHCTeMaMH aBTOMOOIJIA, a TaKOXK Cy4acHHx TeXHOJOTIit 

Tepewaul WaHux, y TOMy 4c Ge3qpoTOBHx; 
oS 

s — 3aCTOCyBaHHA CHCTeM UWITy4HOrO IHTeeKTY WIA KepyBaHHA MpowecaMu Ta 

& CHCTeMaMH aBTOMOOLIA [19]. 
& 
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TakKHM 4HHOM, WpakTHuHe 3acTOCyBaHHa riOpHaAHOi TexHosOrli BAOCKOHaIeHHA 

e@HepreTHYHHX YCTAaHOBOK TpaHCHOpTHHx 3acoOiB € e@eKTHBHHM 3axX00M AJA 

NLIBHULeHHA 1x eKOOr4HO! Ge3neKH. 

3riQHO JiTepaTypHHM aHMM, MOKa3HHKIB MasIMBHOI CKOHOMIYHOCTI Ta BHKHAIB 

LIKIDJIMBUX PCYOBHH TpPagMIMHOrO 1 riOpuHAHOrO aBTOMOOIIA MIpH ix pyci y pexuMax 

i3Q0BOrO LWHMKy MOKa3yIOTb, WO BHTpaTa MamMBa riOpHoAHOTO aBTOMOOLIA MeHIe Ha 

28%, a BUKHH HOPMOBaHHX LIKIZJIMBUX pe4yoBHH Ha 47-48 %. 

Onmke BHKOpHCTOByIOuH y aBTOMOOINAX TIOPHAHHX TeXHOMOr WO3BOUTb 

3MeHINHTH HaBaHTaxKeHHa Ha HC 1 3MeHINMTH PIBeHb 3a0pyqHeHHA aTMOC(epHOrO 

MOBITpA. 

4.4 EkoHOMIuHHH acneKT BHKOPHCTaHHaA riOpHaHHX yCTaHOBOK 

3acTOcyBaHHa’ TIOPHAHO! yCTaHOBKH B ABTOMOOIJI WO3BONAe 3MeHUUTH B 10 

pa3iB BUKHOM UIKIZIMBUX PpeyOBHH B aTMOCepy, 3MCHIHTH KIIbKICTb CMO%KHBAaHOTO 

asiMBa, NOMMMMTH THHaMiyHi MOKa3HHKH. JlOcaraeTEcaA We 3aBAAKH TOMY, WO Ha 

  

  

  

      

g HeCHPHATIMBUX pexKHMax pyxy (MO“aTOK pyxy, PyX 3 HaBaHTaKeHHAM, i30a 3 
Ss . . . 

2 HeBeIMKOHO LWBHAKICTIO, pO3riH 3 MAKCHMAJIbBHUM MpHCKOpeHHsM), KOJI TOKCHUHICTb 
¢ 
S BHXJIOMNY MAKCHMaJIbHa, y POOOTY BKJIIOUA€TbCA EJICKTPOABHTYH. 

Komu MalivHa 3yNHHA€TbCA, OBHryH aBTOMATHYHO 3arslyulaeTbca, 10 
S ; . 
S| OCOOJMBO BaKJIMBO y BCJIMKHX Meranosicax pH mpoctoi B mpoOKax. 
Ol 

< B saKOcTI MasmMBa MO2%KHAa BHKOPHCTOByBAaTH 1 NPHpOAHHH ra3, MeTaH. Takuit 
= 

= aBTOMOOIIb MpHBaOIHBHi THM, WO Horo CHIOBa yCTaHOBKa He BIpi3HA€TbCA 
= 

£ CKIaHOWO KOHCTpyKUlel, a ABJIAE COOOIO NpOCcTHi ABHTyH, B KaMepy 3rOpAHHA AKOTO 
= ; ; ; ; 
3 3AMICTb O€H3HHOBOTO MasIHBa MOWacTbCA CYMIM ra3y Ta NOBITps. Y pe3ybTaTI poOota 
m 
a ; ; ; 

Takoro MoTOpa Ha 25% ekosOrI4Ha, HDK (@yHKWIOHyBaHHa JIBC, np uWbomy, AKIO 

oa we . . . . . 

€ 3anpaBIATH TaKHii aBTOMOOWIb O1iora30M, TO BMIcT CQO» y BuxOMI aBTOMOOINIA Oyne 
iS 
= HYJIBOBUM. 
S 
e Omke, CKOHOMIYHI MepeBaru riOpuHAHOrO aBTOMOOLIA: 
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- Ti0pugHi aBTOMOOLII Ob CKOHOMIYHI, TOOTO BUTpauatoTsb Ha 20 — 25% 

MeHIIe NasIMBa, HK TPaqHIMHi MalIMHH. 

- TidpugHi aBToMOOl 3aBaKOTb MeHUIe WKORH HaBKOJIMIMHbOMy 

cepenopumty. Ckopou¥eHHaA BHKHAIB ByrIeKHCIOrO ra3y Ta IHINMX IKIJJMBHXx 

BHXJIOMIB B aTMOocdepy BIAOyBaeTbCaA 3a paxXyHOK OiIbUI paliioHasbHOi BuTpaTH 

NlasiBa a00 NOBHO! 3yNHHKH CNO%KMBaHHA GeH3HHy ABHTyHOM 3a Ie€BHHX YMOB pyXy. 

- TidpugqHuii aBTOMOOIIb MOxKe WOBLIe OOxoguTHCA 6e3 3ampaBKH, TOOTO 

BOJIOMIE O1IbIIOFO WasIbHICTIO TIpoOiry. 

- Y «ri6puaip» 36epexeHi BCI HeOOXxIDHi 6a30Bl XapakTepHCTHKH 

TPanWMIiHux ABTOMOOIJIB: NOTY2KHICTb, MOXKJHMBICTh IBHAKO HaOupaTH UIBHIKICTb 

TOLLO 

- Enextpuyni Oatapei ridpuauoro ABHryHa No030aBseHI HeAOMIKIB THX %Ke 

OaTapeii y emeKTpomoOima. BoHH MOxYyTb TIX 3apayKaTHCA BI OeH3HHOBOrO 

mBuryHa. Kpim toro, Oatapei «riOépuga> BaxkaTb iCTOTHO MeHIUe, 4HM 

eJIEKTPOMOOLIIB. 

- J[suryH ri0puqHoro aBTOMOOWIA MOcTIMHO Mpalioe B ONTHMasIbHOMy 

pexKuMi. 

  

  

  

      

oS 

5 
o - BpaxkaeTbca, WO B MICbKOMY Pe2%KMMI eKCIIyaTauli MallMHH, BeHKy 
< . . 
g yacTHHy 4acy «riOpHy» mpallKo€ AK eIeEKTPOMOOLIB. 

- Y riOdpHoqHux aBTOMOOMIIB ICHY€ MOXKJIMBICTh pyXaTHCa TIbKH Ha 

S| eJIeEKTPOABHTyHax. 
© 
Ol . . 

<= - Motop ridpHaHHXx MalIHH Wpalroe Oe3llyMHO, AKUJO MalIMHa CTOITb Ha 
a 
= Lo, C . 
= Mic. Takuit eeKT AOCaTa€TbCA 3aABAAKH POOOTI eeKTPOABUTyHa. 

1 

<= ; ; ; 
g - 3ampaBka TiOpHAHOrTO aBTOMOOMIA 301MCHIOEThCA 3a CTAaHapTHOIO 

S CXeMO10, TOOTO BYrIeBOAHeEBHM MasIHBOM. 

a 
MakcuMasibHa MOTYKHICTb riOpHaAHOi ycTaHOBKH cTaHoBHTb 153 K.c., WO 

oS 

€ TO3BONAE ABTOMOOIIIO WOCATaTH MAKCHMA@JIbHO! WIBHAKOCTI piBHoIo 175 xkm/roy 
—D 

& 3amexKHO BI pexumy pyxy, KIA Ray mupuBogutTeca B pyx OeH3HHOBHM a6o 

ce . 
eJIeEKTPHIHHM ABHTYHOM, a MPH 3pOCTaHHl HaBaHTaxKeHHA OOMABa arperaty 
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TpalworoTh OHOYACHO. Y OaraxkHuky aBTOMOOIIA 3HAXOTATBCH aKyMYJIATOP, 

OXOJIOW2KyIO“a CHCTeMa, a TaKOX%K 3apAHHMM OOK 1 MORYAb MIAKMIO“UeHHA 0 

esleKTpoMepexi. ABTOMOOMIb OCHALeHHi eeKTPOABHTyHOM MOTyxKHICcTIO 109 k.c. ¢ 

MaKCHM@JIbBHUM OOe€PTOBHM MOMeHTOM piBHHM 280 Hm. 3apaqka MmotTopa 

31 HCHIOETbCA BI, 30BOCHOIO aKyMysATOPHOI GOatapei. Y pexkHMi WIBHAKOI 3apaqkKH 3a 

20 XxBHJIMH akyMyJIATOp 3apamaKaeTpbca Ha 80%. Y 3BuuaiiHOMy pexXHM1 MOBHAa 

3apaka 3aiimae 8 roquH. Ha ofHOMy 3apaqKAHHI KOHUCNT 30aTHH mpoixaTu no 180 

kM [20]. 

4.5 XapakTepuctTuka NepeBar Ta HeAOJIKIB rlOpHAHHX yCTaHOBOK 

4.5.1 Tlepesaru ridpuquoro aBromo6oina 

|. ExoHomua ekcruryaTauia. 

EkoHOMHa eKCIIyaTaliia - rouiOoBHa Mepespara ridpugzis. Lo6 gocarru ii, 

HeOOxigHO OysI0 UykaTH OamlaHc, TOOTO BPIBHOBaKHTH BCl TeXHI4HI MOKa3HHKH 

MallIHHH, aie Ip UbOMy 30eperTH BCl KOPHCHI NapaMetTpu 3BH4aiiHOrO aBTOMOOIIA<: 

  

  

  

      

2 HOrO NOTY2KHICTb, WIBHAKICTb, 30aTHICTb 40 WIBHAKOrO po3rony, 1 6e3s14 IHWIMX, Tyke 
S 

2 B@KIMBUX XapaKTepHCTHK, 3akaqeHHxX B Cy4acHHx aBTOMOOisax. Mano Toro, 
¢ 
= 30aTHICTh HAaKOMMYyBaTH eHeprilo, y TOMY UHCI, 1 He BIPaYaTH WapeMHO KIHeTHUHY 

eHeprito pyxy Mi 4ac raysbMyBaHHA, a 3apAyKAaTH AKyYMYJIATOPHI Oatapei, KpiM 
5 . ‘ S| OCHOBHHX ABHHX MepeBar, Boqaio aBTOMOOIIOWe MH MeHIUHH 3HOC TrasIbMIBHHX 
Ol 

< KOJIOOK. 
= 
5 ExoHomiio)§=6(O6yiO0) = AOCATHYTO: 3HWKeCHHAM OOCATy Ta MOTyXHOCTI 

£ BUryHa;poOoToro ABHryHa B ONTHMA@JIbHOMYy 1 PIBHOMIPHOMy Ppe2%KHM1, y 3HAadHO 
= i ; ; ; 
S MeHINH  3a1e2KHOCTI BIZ YMOB_ i3QH;MOX%KJIMBICTIO pyxXaTHCa TIbKH Ha 
m 

a ; 
esIeKTPOABHTy Hax;peKyMepaTHBHUM FasIbMyBaHHAM 13 3apavKaHHAM aKYMyJIATOpa. 

€ Bes a cucTema qyxKe ckagHa, 1 ii peami3alia cTasla MOXKJIMBa TOBHOIO MIPOr1O 
S 
© ; ; ; 
= TIIbKH B CydaCHHX YMOBaX 13 3ACTOCYBaHHAM JOCHTb CKIaQHHX asIrOpuTMiB poboTu 
S 
c 

8 
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OoptToporo Komm'toTepa. HaBiTb npaBusibHe fi edbeKTHBHe (3 TOUKH 30py Ge3meKH) 

TaIbMyBaHHA 301CHIOETECA GOOPTOBHM KOMIT'IOTeEpOM. 

2. Exonoriuua 4ucrTora. 

3HWKeCHHA BHTpaTH ByreweBOrO MasHBa OHO3HAYHO TO3HauHsIOCA Ha 

ekoOriqHit unctToTi. TlopHa 3ynHHKa poOoTH ABHryHIB B MICIIAX CKYMUeHHA 

aBTOMOOIJIB Ha oporax MICT, 1 HacaMMepey y npoOkax, Mae HaiOlIbuy NepuiopaqHy 

pout. 

3acTOCyBaHHA aKyMyJIATOpHHX GOaTapeli HaOaraTO MeHINOi €MHOCTI, HIK B 

eIeKTPOMOOIIAX, 3HH3HIa MmpoOmeMy yTHII3alli BHKOpHcTaHHx akyMysATopiB. B 

MaiOyTHBOMy PO3BHTOK TiOpHAHOI TexHOOrii B TpPOMaACbKOMy TpaHCHOpTi, 1 Wa 

BaHT@KHUX ABTOMOOLIIB, Ie OLIbIe MOMIMMIMTb CKOUOrIYHy OOCTaHOBKY MICT. 

3. Kpauti xoq0Bi xapakTepHcTHKH. 

Tenep HemMae HeOOXIQHOCTI BCTaHOBJIIOBaTH ABHTyH 3 poO3paxyHKy MIKOBHX 

HaBaHT@KeHb eKcriyaTauli. Y MOMeHT, KOM HeOOXxiZHe pi3Ke MOCHeHHA TATOBOi 

HaBaHT@KeHHA, B POOOTY BKJIOUAIOTbCA OMHOUACHO AK eJICKTPO-, Tak 1 3BH4aiiHHIt 

UBUTyH (a B WeAKHX MOJeIAX 1 AOMATKOBU emeKTpogBuUryH). Lle Ro3B0NA€ 3a0lmaqHTH 

Ha yCTaHOBLUi MeHI MOTyKHOrO JBHTryHa BHYTPIWIHbOrO 3rOpsxHHA, WO mpaLroe 
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5 
© OCHOBHHH 4ac B HaOWIbL CIPHATIMBOMY Asad CeOe pexKML. 

< vo: . v Lo . 
g Takuii pIBHOMIPHHH Mepepo3novi 1 HAKOMMYeHHA NOTY2KHOCTI, 3 MOWasbuIuM 

UIBHIKMM BHKOPHCTaHHAM, O3BOJIH€ BHKOPHCTOByBaTH TiOpHOHI yCTaHOBKH B 

S| aBTOMOOIIAX CNOPTHBHOTO Kacy 1 No3alimaxoBukax. He3paxarouH Ha Te, IO 
© 
oI . 

<= eJIEKTPOABHTYHH BOJIOMIIOTb OCHTb CHJIbBHHM oOOepTaIbHHM MOMCHTOM B 
a 
= : : : : 
= TlepepaxyHky Ha Macy 1 raOapHTH ABHryHa, B NOpPIBHAHHI 3 IHLWIMMH ABHryHaMH, 

1 

=< . . 
s po3poOHHKH BCe-TaKH B pA MOeNIeH BCTaHOBJIOIOTb He HaaTO MOTYXKHI 

S eJIEKTPOABHryHH, 3MeHuIyIo4un ix raGaputTu. Ip wbomy, 3 MeTOIO MiACyMOByBaHHA 
m 
a u : : : 

MOTYKHOCTeH, 3ACTOCOBYIOTBCA KOMOIHOBAHI CXEMH Mepeaqadi KPyTHOTO MOMEHTY, 3 

2 TIpaMolo Tepeyayero MexaHi4HOrO OOepTabHOrTO MOMeHTy, GOe3mocepeaHbO BIT 
S 

2° mBuryHa. Taka CxeMa Ha3HBaeTbCA KTIOPHAHO-CIIbHHM MPUBID»>. 
¢ 
= 4, 301inbWICHHA DanbHOcTI mpooiry. 
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Yac - HaifWiHHIWHi pecypc. BuHaTok NONOBHHH 3ai301B Ha 3alpaBHi CTaHUli, 1 

HaBITb O1bUIOi KIJbKOCTI TaKHX 3ai301B, UpH i301 MO MICTy, BHBIJIbHAC B 

ABTOBJIACHHKa JeAKy KIJIbKICTb Yacy JIA 1HIWMX BesIMKHX 1 BAXKIMBUX Cmpas. 

5. 36epexeHHa Ta MOBTOPHe BHKOPHCTaHHA eHeprii. 

YcyHyTHHi ronOBHHH HeAOJIK ABUTyHa Ha BYIJIeL|eBOMY MasIMB1 - HEMO2KJIMBICTb 

MOBepHeHHA eHeprii Ha3aq y ByrseeBe namuBo. InpkeHepH 3 TpaHcnopTy aBHO 

HaMarasuca 30eperTH eHepritO pyxXy pH TaibMyBaHHI, WoO ii MOBTOpHO 

BUKOpucToByBaTH. Hanpuksan, 3aCTOCOByBaIHCA CieliasIbHl KOHCTpyKUli 3 BesIMKUM 

MaXOBHKOM. Ase TIJIbKH eJICKTPHUHY eHepriio BAacTbcA 30eperTH 3 CaMHMH 

MIHIM@JIbHUMH BTpaTaMH 1 MaKCHMaJIbHO gemeBo. B sakocTi HakomnMuyBaya 

3ACTOCOBYIOTbCA AK AKYMYJIATOPH, Tak 1 CelasIbH1 KOHAeHCaTOpH. 

6. 3BH4alHa 3ampaBKa MasIMBOM. 

Y eekTpoMoOimiB MOKH € OHH BesMKHi HeAOMIK - HeEOOXIZHICTh 3apaqKu 

akymMysiaTopa. TIpouec qosruii, 1 BuMarae WeaKoro CMellasbHO OOmaqHaHOrO MyHKTy 

3apsgku. TakuM 4HHOM BIH CTa€ HempHyaTHHM JIA TpHBaIHx 1 WaweKHx M0i300K, 

xoua  BxKe poO3spoOeHI TeXHONOrIi, MO MO3BONAIOTh 3aPAKATH JITIM-IOHHI 

AKYMYJATOPH 3 eJIEKTPOWaMH 3 HaHO-MarTepiasiB 20 80% emHocTi 3a 5 — 15 xBHsIHH. 
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© Y riOpHaHoro aBTomooina Welt HeEAOIK YCyHyTO. 3ampaBka 301MCHIOCTBCA 3a 

< v . . . 
g 3BHUHOIO CXe€MOIO, 3BHUaiHHM BYIIeLleBHM MasIHBOM, TOMI, KOJIM We HeOOxiqHO, 1 

noqasbuini pyxX MO*KHAa HeraiiHoO MpoqOBxKHTH. Y MICbKOMy UHKJ ekcrryaTali 

S| ri6pHaAHHH aBTOMOOinb 80% 4acy Mpallioe B pexKHMI esleKTpoMoOisna. B aBromoOisax 
© 
Ol . “oO 

<= TlepeqOaueHo pexKHM eeKTPOMOOLIA Ha WIBHAKOCTAX MeHute 50 kM/u. Bogili Moxe 3a 

= 
7 OaKaHHAM BKJIIOUATH PexKHM eleKTpomooina [21]. 
= 
© 
= 
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4.5.2 Hegomiku ridpuaHoro aBToMooiss: 

1. AkymynaTopHi GatTapei «riOpHaiB» MaloTb OOMexKeHH TepMiH cyy2KOu, 

CXHJIbHI QO CaMO pO3Ps22KaHHA, MOXKYTb He BHTPpHMyBaTH BeIHKOrO Mepenany 

Temiepatyp. 

2. IcHye npoOsema yTumizamli akyMynaTopis ridpuqHHux aBTomobinis. Ix Baa 

Ha HaBKOJIMINHE CepeqOBHIe NOKH HEAOCTATHbO BHBYeHHIL. 

3. Uepe3 ckaqHICTb NPHCTporO ABHTyHa NOKynkKa TiOpHAHHX aBTOMOOIIIB 1 ix 

peMoHT oOxogNTECH HaOaraTO Wopox4e, HOK TpHAOAHHA 1 WaroqxKeHHA MAIIIMHH 3 

KIaCH4UHHM JBHTyHOM. 

4. TiOpuaHi aBTomoOimi WOcHTb ckKagqHi B UpuctTpoi. J[na ix maroqxeHHA 

MOTpiOHa AonoMmora Npodeciouasa, AKy He CKP13b MO2KHA OTPHMATH. 
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PO3HIJI 5 OXOPOHA IIPALI TA BE3TIEKA B HA3BH4AMHHX 

CHTY ALILAX 

Y KOMMseKC] 3aXOiB COPAMOBaHHX Ha BOCKOHAJIIOBaHHA YMOB mpalil, 

B@KJIHBHM MOMEHTOM € 3aX0JH WOA0 OxopoHH opal. Lbomy mHTaHHIO MpHAIIAeTECA 

Bce O1mbia yBara, 60 TypOoTa MpO 300p0B’a JONAH CTaa He TIJIbKH CimpaBoro 

WepxkaBHOi BaxKMHMBOCTI, alle H eMeMeHTOM KOHKypeHuli poOoToWaBuiB y MHTAHHI 

3aJly 4eHHA Kap is. 

J[na ycnimMHoro BTWICHHA BKHTTA BCIX 3aXOJ1B LIOHO OXOPOHH Mpalil HeoOxifHI 

3HAHHA B OOMACTI PIZIONOFiiNpalll, AKI TO3BOAIOTh MPABHJIbHO OpraHi3yBaTH MpoLec 

TPYMOBOi Ais IbHOCTIIFOOUHY. 

He6Oe3neuHuM Ha3HBacTbcd BHPOOHHUH PbakTop, BIWIMB AKOrO Halipalrorwyo0ro 

JHOQMHY B MeBHHX YMOBaxX IpHBeye AO TpaBMH aOO IHWIOMYypalTOBOMy p13KOMY 

NMOrIpwWeHH!IO 340poB’s. AKIO 2% BHPOOHHEH PakTOPNPHBOAMTb TUIbKH JHIUe WO 

3aXBOPIOBaHHA a0O0 3HWKeCHHA Mpalle3qaTHOCTI, TO HOFrOBBaKAaIOTb INKITJIMBUM. 

3auleoxKHO BIJ PIBHA fi TPHBaJIOCT! BIVIMBY WIKIZIMBUMBUpOOHHAMH (aKTOp MOxKe CTaTH 
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5 
© HeOe3neuHHM. HeGe3neuHi Hf WIKIAIMBI BHpOOHHUIdakTOpH MiQpo3qIAIOTbCA Ha 

< . Le Log . . 
g YOTHPH rpynu: (Pi3H4HI, XIMI4HI, O1oMOTI4HI HMcuxodi3H4HI. 

HaykoBo-TexHi4HHit Tporpec OCTaHHIX WeCATHIITb HaiiO1bure 

S| ACKPaBOBHABHBCA B MPOHHKHEHHI KOMI’ 1OTepIB y OaraTo cep 2XHTTEIAIbHOCTI 
© 
Ol wu . . 

<= moqMHy.OqHak, CyTTEBO NOJerwIvBIIM HOMy 2%KHTTA, MIABULMBUIM MpOAyKTHBHICTb 
a 
= . 

7 TIpalll,KOMM }OTep MepeTBOPHBCA B OAHY 3 OCHOBHHX mpoOsiem Aa 390poB’'s [22]. 
1 

< . . . . 
g IIpu poOoti Ha MepcoHasIbHHX KOMI’ lOTepax MaIOTb Mice HacTyMHineOe3ne4yHl 

= ae ; uni 
g if WKIZIMBI BUpoOHHU (baKTOpH: 
m 

= - (PISH4HI: HaABHICTb WyMy fi BiOpauli; M’skKe PCHTTeHIBCbKeEBHIPOMIHIOBaHH’; 

2 esIeKTPOMarHITHe BHIMPOMIHIOBaHHA; yibTpadioseToBe HiHppavepBoue 
S 

2 BHITIPOMIHIOBaHHA,  iQBHIeHe 3HadeHHA Hanpyrw B  eJIeKTPH4HIMKOII; 
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esIEKTPOCTATHUHE MOse MK EKPaHOM 1 OMepaTOPOM; HasABHICTb MHI, O30HY,OKCHIB 

a30Ty if aepoloHi3aliii; 

- TICHXO*1310N0F14H1 CTATHYHI HM WHHaMI4HI MepeHanpyru; NepeHalpyraopraHiB 

30Py. 

MinicTepcTBo pai Hf coliambHoi nomiTHKH Yxpainu Hf Komitet 3 Harmany 

3aO0xOpoHoro paul Yxpainu 3aTBepaqumm Haka30m Big 10 soToro 1999 poxy 

IIpapumaoxopoHH mpalll mpH ekcityatauli eseKTPOHHO-OO4HCIIOBaIbHHX MallHH 

(gam —ITpasuaa). 

IIpapusa BCTaHOBJIOIOTh BUMOrH Oe3sneKH Hf CaHiTapHO-rirli€Hi4Ha BUMOrHO 

BCTaTKyBaHHaA poOounx Miclib KopHcTyBauiB EOM 1 mpaliBHHKiB, Wo 

BHKOHYIOTBOOCJIYTOBYBaHHA, PeCMOHT 1 HasaromxKeHHaA EOM 1 poodotTu 13 

3acTocyBaHHaM EOM,siqnoBpigqHo 0 cyyacHoro cTaHy TeXHIKH Ti HayKOBHXx 

MocmaKeHb y cdepi Oe3neuHoiopraHi3zamli poOir 3 eKxcmmyatrami EOM 1 3 

ypaxyBaHHAM MOJIO%KeHb MiKHAPORHAXHOPMATHBHO-MpaBOBHX aKTIB 13 WHX MHTAaHb 

(qupexTusu Pagu €sponelicpkoroCorw3y 90/270/EEC, 89/391/EEC, 89/654/EEC, 

89/655/EEC, crangaptu ISO,MPRI). [pasuna noumprorteca Ha BCI MIANpHeMcTsBa, 

yCTaHOBH ff OpraHi3alili,opHaH4HI OcoOu, KpiM MepepaxoBaHHx HWKYe, He3aslexKHO 
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§ 
© BI @OPMH BACHOCTI,BINOMY4OI TpHHasexKHOCTI, BHAIB IAIbHOCTI; a TaKOXK Ha 
< . . o . . . . u 
g (i3H4H1 OCOOH, WO3alMarOTLCA MIZMPHEMHHUbKO!O AIAIbHICTIO 13 MpaBOM HaliMaHHA 

poOou0i CHIH, AKI3MIMCHIOIOTh PO3POOKy, BHPOOHHIITBO if 3aCTOCYBaHHA eJIEKTPOHHO 

S| OOUHCIOBaJIbBHHX MalIMH 1 WepcOHasIbHHX KOMM’}OTepiB, Y TOMY UHC Hf Ha THX, 
© 
Ol . . . . 

= AKIMAIOTb pool Micia, OOnaqHaHi EOM, ado BHKOHYIOTb OOCIYrOBYBaHHA, PEMOHT 
a 
= ; ; 
= iHanarom7KeHHa EOM. Bumoru Ilpapun He MommMprorwrsca Ha KOMI’ IOTepHI 

1 

< . . . . . 
g KaCHBHINHX 1 CepeqHIX HaBUasIbHHxX 3aklaqiB, MalicTepHl mpodeciiiHo- 

S TCXHIUHHXHABYAJIbHHX = 93akaqiB; podoul mMicuia onmepatopip EOM, aki 
m 

= BHKOPHCTOBYIOTECA BC(bepl KepyBaHHA Hi eKCIIyaTalli aTOMHHX esIeKTPpOCTaHUli; 

2 po6oul Miclia Mis0TIB,BOMIiB aOO OnepaTopiB TpaHCHOpTHHXx 3aco6iB, OOmaqHaHHx 
S 

2 EOM, EOM y cuctemaxo6po6ku gzaHHx Ha OopTi 3aco6iB NoBiIqoMsIeHHaA H EOM y 
¢ 
= ckylaqi MalIMH 1BCTaTKyBaHHa, WepeMillyBaHHx y mpoueci poOoTH ( Tak 3BaHi 
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MOpTaTHBHI CHCTeMHOOpOOKH WaHHXx, AKUIO BOHH MIHJIMBO BHKOPHCTOBYIOTBCA Ha 

po6ouim Micui);OO4MCIIOBaIbHI MalIMHKH, WO pee€CTpylOTh KacH Hi Upunangu 3 

HeBeJIMKHMH pHCTOCyBaHHAMH IHAMKauii aHHux aO6o pe3yibTaTIB BUMIpy; 

UpyKapcbKl MalIMHKH KuIaCHuHOi KOHCTpyKuUli, OOaqHaHi BIeO-TepMiHasIOM (Tak 

3BaH1 AMCMeiHl ApyKapcbKi MallMHKH); KOMI’ }OTepHi ITpOBi aBTOMaTH fi CHCTeMH 

oOpoOku 2aHux,MpH3Ha4eHi Wd CyCMIbHOrO KOpuctTyBaHHa [23]. 

3riqHo)=—s«sSFpapunt)6=6 OxopoHH = =s apali «Ss WpH~—s eKcIlyaTali = eeKTPOHHO- 

OOUNCIIOBaJIbBHHX MalIHH, OyOHHKy Hf MpHMILeHHA, y AKHX eKCIyaTyloTbcad EOM 

IBHKOHY!OTbCA ixHe OOCYrOByBaHHs, HaslaroqxKeHHaA if PeMOHT, MOBHHHI 

BIANOBIAaTHBUMOraM: 

— Cuxun 2.09.02-85 “Bupo6uuui 6yquHKu”’, 

— Cuxun 2.09.04-87 “AgminictpaTuBHi i noOyToBI OyHHKU’’, 

— “TIpapyn TIpHcTporo esIeKTPO YCTAHOBOK’, 3aTBepaKeHHX 

TnaprocaHeproHag30pom CPCP B 1984 p. (ITY9), 

— “TIpaput TexHidHoi ekCIIyaTauli esIeKTpOyCTaHOBOK  CMO2%KMBAaUIB’, 

3aTBepaxKeHUXx Tyaproc3HeproHag30pom CPCP 21.12.84 (IIT9), 

— Tlpapun 6e3neuHoi excnsyatatili eeKTpoycTaHOBOK CHO2KHBAa4IB, 
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& 
3 — 3aTBepiyKeHHx Haka30M TocHag30poxpantpyaa 09.01.98 Ne4, 3apeecrpoBaHHx 

S y Minictepctsi roctuuii Ykpainu 10.02.98 mig Ne 93/2533 (IIb9), 

— Cuun 2.01.02-85 “HpotunoxexHi HopMu”, 

S| — J\cr 12.1.004 “CCBT. Toxexna Oe3nexa. 3aranbHi BUMOrH Oe3rIeKH”, 
© 

5 — Tpapun noxexHoi Oe3neku B YkpaiHi, 3aTBepA»KeHHX Haka30M KepyBaHHa 
a 
= . 
— — JlepxapHoi moxexHOI oxopoHH MBC Yxpainu Big 14.06.95 r. Ne400, 
= 
s 3apeecTpoBaHux y Minictepctsi roctumli YKpainu 14.07.95 r. mg Ne 219/755, 

5 — CuHun 2.08.02-89 “CycninbHi OyquHKH fH cnopya2%KeHHs’, 3 JOMOBHeEHHAMH, 
m 

= 3aTBepA2KeHHMH Haka30m TockomrpagoctpoeHua Yxpainn Big 29.12.94 Ne 106, 

2 — CH 512-78 “ Inctpykuia 13 mpoekTyBaHHa OyHHHKIB 1 MpHMIMeHb WA 
S 

= eJIEKTPOHHO-OO4UHCIIOBAIBHHX MallHH , 3aTBepa»KeHHX Tocctpoem CPCP, 
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- TCAHITIA 3.3.2-007-98 “Jlep2kaBuHi caHiTapHi IpaBuia ft HOopMu poboTH 

3 BI3yYaIbHUMH WHCIIeMHHMM TepMiHaslaMH eJICKTPOHHO-OO4MCJIOBaJIbHHX MalIHH’, 

3aTBepaxeHHx M3 Yxpainu 10.12.98, a Takox BHMOraM HOPMATHBHO-TeXHIYHO! ii 

eKCIIyaTaliiHoi WOKyMeHTalli 3aBoay-BupoOHuka EOM, mo AlroTb caHiTapHHx 

HOpM 1 HpaBus, upaBus y chbepi oxopouH opal 4 WaHux [pasun. 

Monitop, poOota sKOrO 3aCHOBaHa Ha BHKOPHCTaHHI eJIeKTPOHHO- 

IIpOMeHeBOITpyOKH, ABIAC COOOIO A2KepeIO AOCHTb IHTEHCHBHOTO BHIIPOMIHIOBaHHA y 

BHIIADI3MIHHUX eJIEKTPHYHHX 1 MarHITHHX TOIB 13 YacToTorO Big 50 Tu. Buoaus 

3MIHHHXeJICEKTPpH4HHX 1 MArHITHHX MOJB TaKOi YaCTOTH Bee 10 BHHHKHEHHA IIeMIi 

iimyxmuHH = Mo3Kky. ExkpaH MOHITOpa TaKOK € xKepenOoM  cmadKoro 

PeHTreHIBChKOrOBHOPOMIHIOBaHHA, Ke BHHHKa€ B pe3yIbTaTi TasibMyBaHHA 

eJIEKTPOHIB TIPO ekpaH. 

TpuBatuii BIIMB faHoro dakTopa Ha OpraHi3M JIKOHHH MpHBOQUTb 0 

BHHHKHeHHAPI3HHX 3axBoproBaHb. IoctTiiHe OMPOMIHeEHHA 3apAVKeHHMH 4aCTKAaMH 

BI, MOHITOPaBHKJIMKa€ PO3LPaTyBaHHA WKIPHHX MOKPHBIB y JHOAeH 3 MIABHLeHOIO 

YyTJIMBICTIO 3migepmMica. Jlo aucneip mpeq’ABIAIOTbCA BHMOTH TO TeXHI4HIM 

oOc.TyYrOByBaHHIOii PeMOHTY, TpaHcnopTabenbHOCTI, Gesneni 3a JICT 21552-84. 
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§ 
© Hanpy>KeHIcTb esIeKTpHYHHX 1 MarHITHHx omB yacToToIO 50 Ty He NOBHHHAa 

< . . . 
g nepesumtysaTu 80 B/m 1 50 A/m sBignosigHo 3aJICT 12.1.006-84. Oneparop EOM 

MO2%Ke CaMOCTIMHO yKHTH 3aX0NIB A Toro, wodoOMexuTH HeOe3le4uHI 

S| BHIIPOMIHIOBaHHA TepMiHasiB. Tomy IO a2KepenoO BHCOKOIHanpyrH KOMI roTepa, 
© 
2 v . oO . oO . . . 
= PADKOBHM TpaHcdopmarop, MICTHTbCA B 3aqHiii aOo O14HI4aCTHHI TepMiHasa, PIBCHb 
a 
x= : .. : : 

= BHIIPOMIHIOBaHHA 3 OOKY 3aHbOi MaHes AHcMed BULLE, IPH4OMy CTIHKH KOpriyca 
1 

= . . 
g BHIIPOMIHIOBaHHA He ekpaHytoTb. Ha ekpaH MOHITOPaMO2xKe BCTAHOBJFOBATHCA 

S CHeWlaibHuli isbTp, AK YaCTKOBO NOrmMHa€ MarHiTHenose Hi ycyBa€ cTaTH4He 
m 

= TIOJIe. 

= Big ManopyxJHBOrO cnocoby 2KHTTA MOXKyTb 3’ ABHTHCA MpOOeMH 13 xpeOTOM. 
S 

2 YurkowoKeHHaA ~=©6xpeOTa =s: TBOPIOIOTBCA =—si&BSSSC#=P3YIbTATI © HeOCTATHbOTO 
¢ 
= IBHACPrOHOMIYHOCT] pobouoro MICclf# KOpHcTyBaya. 3HaYeHHA OMTHMasIbHHXx c 
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30HXOCHKHOCTI Id BHKOHAaHHA poOiIT y MONO%KeHHI CHATYH HaBeqeHO B 

AIEPPKCTAHJIAPT 12.2.032-78. 

IIpu po6oti 3 KOM’ OTepOM MaIOTb Mice PakTOPH NcHxodi3zioNOri4HOiIrpynn, 

cepeq «KHX Hai0lIbUI 3Ha4YHHM € lepeHanpyra opraHiB 30py. 3a 

YaCBOCbMHTOQMHHOTO pobouoro AHA 3a AMCHIeeM KOpHcTyBay KHAae WO 30000 

NOrsiaqiBHa ekpaH. Oko, IO Mpalltoe 3 MepeBaHT@KeHHAM, He MO%Ke B DOCTaTHbOMy 

cTyHeHlaqantyBaTuca yo wiei cuTyamli. Heuitke 300paxKeHHaA fi MepexTIHHA 

eKpaHalllQBHIyIoTh 3arpo3y 390poB’10. TloctifiHuii normaq Ha MaTOBe CKJIO 

3MeHUIyeuacToTy MopraHHa. IcHye mMorpo3a cHHapoMy Cukka: BHCHxaHHa ii 

CKPHBJICHHA POOBHLI OKa. 

JJo noTeHWIMHUX WKIZIMBUX (aKTOpiIB TaKO2XK MO2%KHA BIAHECTH WyM pH 

poOoTimaTpH4Horo ~=mpHHTepa aOo KOMM’1OTepa (HOMaTKOBHILIyM CTBOPIOIOTb 

BeHTHIATOPH, WO MpOXOO(KyIOTb LWeHTpasbHHi mpowecop, O0KxXHBJICHHA, 

Blqeoamalitep 1 *XOpCTKH WHCK KOMI’ roTepa). 

TpuBaiHii BOMB UlyMyBHKIMKa€ 3HWKeHHA Wpalle3qaTHOcTl, MpHcKoproe 

PO3BHTOK 30POBOrO CTOMJICHHA, MIZBHIye BUTpata eHeprii, MOxKe MOCTyMOBO 

MIpHBecTH ONOripuieHHA CAyXy Hi Wo riayxoTH. OcHOBHHMM 3ax0qamMu OopoTBOH 13 
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5 
© UIyMOM €ycyHeHHa aOo ocnaOleHHA TpHuHH WyMy B CaMIM Horo AKepedl B 

< . . . 
g MIPpOLWecimpoeKTyBaHHA, BHKOPHCTaHHA 3acoO1B 3BYKOMOFIHHaHHA, pallloHasbHe 

TylaHy BAHHABHPOOHHYMX NpHMileHb. Bumoru 3axHcTy JOQHHY-Onepatopa BI piBHA 

Ss 3BYKOBOINOTYyKHOCTI LIyMy BCTaHOBOe JIEPIKCT APT 26329-84. 
cs 
oI a a . tu : 
<= HaspHuii y welt uac KOMMseKC po3poOmeHHX OpraHi3aliitHHx 3aXxOZIB 
a 
= . . . C . 
= ITCXHIYHHX = =63acO0OIB.—s 3aXHCTY, HakonWyeHHH = =xoOcBIn = poooTH = pazy 

1 

= . . : 
g OOUNCIOBaIbHUXUeHTpIB (mami OL) noKa3ye, WO € MOXKMHBICTh HOOUTHCA 3HAadHO 

S OWIbWIHMX YCIIXIB YMHTaHH| yCyHeHHA BIIMBy Ha MWpalorwunx Hebe3me4uHHXx 1 
a ; ; 

WIKIQIMBUX BUPOOHHENXdakTopIs. 

2 Menuuni oOcTexxKeHHA MpalliBHuKiB OW noka3amu, 10 KpIM 
S 

2 3HWKCHHAMPOAYKTHBHOCTI MWpalli BHCOKI piBHI WyMy MpHBOAATb WO NMOripwieHHA 

S = CJIYXy. 
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TpuBae 3HaxXO2KeHHA JOQHHH B  30Hi KOMOIHOBaHOrO  BIJIMBY 

PI3HHXHECHPHATIMBUX PakTOPIB MO2e NPHBECTH WO MpodeciHoro 3aXBOpIOBaHHA. 

AHas3 TpaBMaTH3My cepeaq mpauiBHuKiB OI] noka3ye, WO B OCHOBHOMy 

HelacHiIBHNaKH MOXOAATb BIA BINIMBY Pi3H4HO HeOe3e4HHX BHPOOHHYHX (baKTOpIB 

IIPHBHKOHAaHHI CMIBpOOITHHKaMH HeBJIaCTHBHX iM pooir. 

Ha apyromy MiciinepeOyBaroTb BHMaKH, MOB’ A3aHI 13 BIWIMBOM eJIeKTPH4HOrO 

CTpyMy. 

OcHOoBHi 3aX0JM BI Hopa3kH CTpyMOM 

— 3a0e3Me4eHHA HEAOCTYMHOCTI CTPyMOMPOBIAHHX YaCTHH, WO 3HaXOJATHCA 

I Halpyro, AIA BUNaKOBOrO AOTHKY; 

— 3aXHCHe pO3TIJIeHHA Meperxkl; 

— yCyHeHHa HeOe3leKH Nopa3kKH pH MOABI Halpyru Ha KopMycax, KO*Kyxax 1 

IHIUMX 4YaCTHHaX esIeKTPOyCTaTKyBaHHA, WO MOCATaeTbcA 3acTOCyBaHHAM 

MasIOoi Halpyrv, MODBIMHOIO i30/1AL€10, BHPIBHIOBAHHAM MOTeHLUMasy, 

3aXHCHUM 3a43€MJICHHAM, 38HYJICHHAM, 3€XHCHMM BIJKJIIOUCHHAM TA IH.; 

— 3aCTOCYBaHHA CIeWaIbHHX 3aXHCHHX 3acoO1B - MepeHOCHHX MpHaniB i 

  

  

  

      

3 TIPHCTOCyBaHb; 
€ 
o — opraHi3alia OesneuHoi ekcryataili emeKTpOyCTaHOBOK. 
< . 
g — 3axvcToM BIA Halpyru, WO 3'aBHsIacd Ha KOplycax eJICKTPOyCTaHOBOK B 

Pe3yIbTATI NOPyWICHHA 130AMli, ABIAIOTbCA 3AXHCHE 3a3eMJIeHHA [24]. 
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BHCHOBKU 

Oaniero 3 FOCTpHX eKONOFIGHHX MpobseM TenepiliHboro yacy € 3a0pyqHeHHA 

aTMOC@epHoro NoBiTps. Y BesHKHX MiCcTax HO 4HCa OCHOBHHX WKepes 3aOpyHHeHHA 

ATMOC@epHOrO NOBITPA BINHOCHTbCA ABTOTPaHCHOpT. 

Ta3v, U0 BINXOQATb ABHTyHIB MICTATb CKIaqHy CYMIM 3 OLIbIL HIK ZBOXCOT 

KOMMOHEHTIB, Cepey AKHX 4MMaNO KaHUeporeHiB. [kigquuBl peqoBHHH HaXOZATb B 

NOBITPA WpakKTHYHO B 30HI AHXaHHsA JOQHHH. Tomy aBTOMOOIJIbHHM TpaHcnopT cig 

BIZHECTH 10 HaiiOimbi HeOe3MedHUM DxKepes 3a0pyHHeHHA ATMOCHepHOro NOBITpA. 

IIpakTw4Ho BCI cy4acHi aBTOMOOIl OOaqHaHi OBHryHaMH BHYTPILIHbOrO 

3ropsHHa. pu nopiBHaHo HeBeJIHKI Macl Weli ABUTyH PpO3BHBae 3HadHYy MOTYy2KHICT, 

€KOHOMIYHHH, JOCHTb HaniMHHi, Mpaltoe Ha NOpPIBHAHO HeOporomy MasHBI. 

Y Mipy 3pOcTaHHa aBTOMOOINbHOrO MapKy, CTaB BHABATHCA ICTOTHHM HeONIK 

UbOro ABHryHa - 3 BIAXIZHHMH ©ra3aMH B HaBKOJIMINHE MOBITpAHe CepeOBHIe 

HaQXOAATb WKIDIMBI Did 300poB'a JIOMHUM peyoBHHu. KoxkeH aBTOMOOLIb BUKHAa€ 

Oibute 3 KI WKIAJIMBHX Pe4YOBHH WOeHHO. 3 MOMeHTy KOJI aBTOMOOLIIB cTasO 

  

  

  

      

g 3aHaaTo Oarato, y BEMKHX MiCTaX NOMITHO NOPripuIMBCA CTaH ATMOC(epHOro NOBITpA. 
3 ; ; ; 
2° O6csr BHKHIB 3a0pyOHIOIOUHX pe4YOBHH B aTMOCiepHe NOBITpA BIg 
¢ 
S ABTOMOOIIBHOrO TpaHcnoptTy HaMOWIb BarOMHH Bi ycix 1HWIMX WKepes, OCOOIHBO y 

BeJIMKHX MicTax. JlaHa oOcTaBHHa HeraTHBHO MO3HauacTbCA Ha 3HOpoOB'i MICbKOrO 
y 

‘S| HaceJIeHHA. 
& 
< Jo oOcHOBHHX BHKHIB aBTOMOOIIA BIQHOCATBCA: BiAMpalboBani ra3u (BI), 
= 

S KapTepHl ra3H 1 NaiMwBHi BunapoByBaHHa. Bigzmpal{boBaHl ra3v, WO BHKHAaloTEca 

£ BUrYHOM, MICTATb OKHC Byrseuio (CO), ByrmeBOoHI, OKCHOM a30Ty, SeH30TIpeH, 

& asIberigH 1 cary. 
a ; ; ; 

BupimieHHa mpoOsemMu 3MeHIICHHA BUKHAIB B aTMOCdepy BI aBTOTpaHCHOpTy 
oS . . . 

€ MOKIMBE TIpH 3aCTOCyBaHHA TIOPHAHHX ABTOMOOLIIB. 
S 

7 OcHosBHi Mepeparu ridpuyiB: ekouoriuHa 4HCTOTa — NOBHa 3yNHHKa poOoTu 
cS 

e BUTYHIB Y MICIAX CKyYMYeHHA ABTOMOOLIIB Ha AOporax MICT 1 B WpoOKax. BoxuBaHHa 
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%K AKYMYJIATOPHUX OaTapeii HaOaraTO MeHINOi E€MHOCTI, HK B eJICKTPOMOOIIAX, 

3HH3HTb FOCTpOTy NpoOOsIeMH yTHI3alli BAKOPHCTaHMX aKYMYJIATOPIB. 

Po3BuTOK riOpHqHO! TexHOJIOrli B CYCHIIbHOMY TpaHCHOpTi Ta WJId BaHTa2KHHXx 

ABTOMOOIIB We Obie MOIMMHTh CKOMOMUHY CHTyaLlllKO y MICTaX; BIH Ma€ Kpallti 

XOJOB1 xXapaKTepHCTHKH, € OBI eHeproedeKTHBHHM 1 3anm00irae 3a0pyHHeHHIO 

aTMOcdepHOro MOBITPs B MICTAX. 

OcHoBHI HeZOIKH TiOpHAIB: BOHH CKaQHIW Ta WopoxK4l 3a TpaquUiiHi 

apTomooiml 3 J[B3; yTumi3allia akyMysATOpiB B TiOpHAHHX aBTOMOOIIAX € JOCHTb 

MpOOseMHO!O, XO4 1 MEHINOFO MIPO!O, HK B CJIEKTPOMOOMIAX. 
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