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JOCJIIKEHHSA JTUMHOCTI BIAINPAIIBOBAHUX I'A3IB IBUT'YHIB BHYTPIIIHBOT'O
3IOPsAHHSA, SAKI ITPALIOIOTH HA IMZEJIBHOMY ITAJIMBI 3 EJIEMEHTAMM BIOITAJIMBA

Hananiituyk KOpiii BornanoBu4, K.H.T., TOICHT
TeasstTHuk IHHA AHATOJIIIBHA, aCUCTCHT
By3nuran Makcum BitaaiiioBuy, cTyneHt
BinHMIbKWM HaIliOHATBHAN arpapHAN YHIBEPCUTET

Yuriy Paladiychuk, Ph.D., Associate Professor
Inna Telyatnuk, Assistant
Maksym Buzdyhan, Student
Vinnytsia National Agrarian University

Haiimacosivuum mparncnopmuum 3acooom y c8imi A8IA€mMvCs agmMomMobiib, WOPIYHO iX KiTbKicmb Oe3yNuHHO
soibuyemocs. Ha saminy sacmapinum asmomooinisam npuxoosins YOOCKOHAAEHT MOOEE NPU YbOMY PO3POOISTIOMbCS
i 8nMPOBAOKHCYIOMbCS HOBL KOHCMPYKYIT ma cucmemu asmomooiis. J{o Hanpsmie 800CKOHANEHHST KOHCMPYKYIT
asmomooina, Kpim niosulyeHHs Oe3neKu, NAIUBHOI eKOHOMIYHOCHE Ma KOMGOpmMHOCMI, 8IOHOCAMb NIOBUUEHHS
eKON0STHHOT Oe3neKu, MaK K agmomobiib € 0XHcepenom 3a0pPYOHEHHsL HABKOTUWHLOZO CEPeO0BUL.

Jeucynu 6HympiniHb020 320paHHSL € OCHOBHUM OHCEPENOM MEXHOLEHHUX 3a0pyOHeHs ammocpepu. Poboma
08USYHA BHYMPIUHBLO2O 320PSAHHS CYNPOBOONHCYEMBCS YMBOPEHHAM BUKUOIG CIPHUCIO20 243y U OKCUOI8 a30MY, WO €
NPUYUHONO YIMBOPEHHs KUCTOMHUX onadis. Hemunyuum € ymeopernHs cmoay ma napHuKogozo eqghekmy uepes GUKUOU
8Y21e600HI8, @ MEEPOT YACMUHKU NULY T CAXNCE CHPUHUHIOIONTb 3MIHY N0200U (NOXOI00AHHS, mymaHu i oouwsi). Yci yi
YUHHUKU PA3OM 13 BUKUOAMU HPOMUCTIOBUX NIONPUEMCIS NPU3BO0AMb 00 2100abHOI 3MiHU Kimanty 3emii. [lanuerne
BUNAPOBYBAHHS, KApMEPHI Ul GIONPAYbOBaHi 2a3u IOHOCAMbCS 00 OCHOBHUX ABUWY WIKIONUBO20 BNIUEY O08USYHA
GHYMPIUHBO2O 320PSAHHS HA QOBKILISL MA CIAHOGAMb 00 78%.

llana cmammsi micmumv OOCHIONCEHHS 3 GU3HAYEHHST OUMHOCMI GIONPAYbOBAHUX 2A3168 OBUZYHIE
BHYMPIUHbO20 320PSAHHA, SKI NPAYIOI0Mb HA OU3ETbHOMY NAUSE 3 elemenmamu bionanusa. Posenanymo epynu
XIMIUHUX eleMeHmis, Ki 6X00amb V CKIAO Gionpaybosanux 2aszie. IIpoananizoeano ICHYHOUI HANPSAMKU
3MEHUeHHs. MOKCUYHOCII 8i0Npayboganux 2azis. Ipocniokosano eniue piznozo 6udy naiued Ha MOKCU4HICMb
BIONPAYbLOBAHUX 2A318 MA CANCOYMBOPEeHHs. Bi0oOpasiceHo KinbKiCHULl CKIA0 OU3eNbHO20 NAIued 3
oionanugom. Oxapaxmepuzoeano npuHyun pobomu caxrcogozo girempa nio uac ginempayii ma pecenepayii.
Onucano sudu pezenepayii ma npunyun ix 0ii. Jocniodxceno OUMHICIb Cadicosux Qitbmpie npu pisHOMY
npobizy ma 8i0COMK08OMY BIOHOUEHHIO OU3ETbHO20 NAAUBA 3 bionanrueom. Onucano NPUHYUN GUKOPUCHIAHHSL
oumomipa «Ingppaxap H». Ilposedeno excnepumenmanvhe OOCTIONCEHHA OUUWEHHA CANHCOB020 (inbmpa
VAbMPA38YKOM. 3 8DAXYEAHHAM OMPUMAHOL IHGhopMmayii, 3p0bNeH] GUCHOBKU.

Knrouoei cnoea: osucyn enympiunbo2o 320psaHis, I0Npaybo8ami 2asu, 0ionaiuso, ouseivbHe Naiueo,
caoica, Qinbmp, pecenepayis.

@. 4. Puc. 9. Taéon. 11. JIim. 15

1. ITocTanoBKA MPoOIEMH

[Tapk aBTOMOOIILHOT'O TPAHCHIOPTY HA CHOTOIHI, nepeBuiiye 400 MIH. aBTOMOOLIIB, BOHU € BEJTMKUM
CTHOXKMBa4YeM MaJIMBHO-CHEPT€THYHHUX pecypciB. YacTKa CBITOBOI €HEPTii sIKy CIIOKUBA€E TOPOKHIN TpaHCTIOPT
craHoBUTh Onu3bKo 80%. 3aranbHa MOTY)KHICTb OBUTYHIB BHYTpilIHBbOTO 3ropsiHHA (IB3) mepeBuiiye B
JaHWI 9ac MOTY)KHICTh BCIX €JIeKTpocTaHIii y 8 pasis [1, 2].

Crio>kuBaHHSI NaJbHOTO aBTOMOOITBHUM IMapKOM Y CBITI HIOPIYHO ckiiagae Onu3bko 2,1 mipl. T.
[lepeTBOpeHHs1 aBTOMOOIIBHUMH ABHI'YHAMH XiMi4HOi €Heprii majuBa B MeXaHiuHy poOOTy BiA 3ropaHHs
TaKOi KIJTbKOCTI MAJIMBa CYNPOBOKYETHCS BUALIEHHAM Y HABKOJIUIITHE CEPEIOBHUIIIE:

v 700 MITH. T OKCHJTy BYTJIEIIIO;
v 190 muH. T BYTJIEBOJHIB,

v 56 MJIH. T OKCHIIB Bijl a30TYy;
v 600 T CBHHIIO.
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Bukuan kapTepHUX ra3iB i BUIIApOBYBAaHHS 3 CHCTEMH YKUBJICHHS, 110 MIiCTATh TOKCUYHI BYTJICBOAHEBI
3'eTHAHHSA, CTAHOBIATE 140 MIIH. T.

Iloctae 3HayHa 3arpo3a €KOJOTIUHIA piBHOBa3l Ha cBiToBoMy piBHI. [lomiTHO, MmO HalOmIKUE
necatwnitTTs JIB3 3anumaTbcs OCHOBHMMH THIIAMHM CHIIOBHX YCTAaHOBOK aBToMoOimiB. Lle mpu3BomuTh a0
3HW)KEHHSI PecypciB Ta 3a0pyAHEHHs HaBKOJHIIHBOTO CEpElOBHINA, a Bil TaK CTOITh 3aBIaHHA 3 MOLIYKY
aNbTEPHATUBHUX PIMIEHb 3 TOYKH 30py eKOHOMII Ta exoiorii. [Iporpec He cToiTh Ha MicIli BUpIIEHHS JaHOT
Mpo0JIeMHU 3HAXOAUTh CBOE BiJOOPaXEHHS B HACTYITHOMY:

[To-nepiie 1e minBUIIEHHA eKOHOMiuHOro Ta TexHiuHoro piBHs JIB3. Ilo-gpyre ynockonajaeHHsS
KOHCTPYKTHUBHHX OCOOJIMBOCTEH, 3aCTOCYBaHHS HEUTpani3aTropiB Ta casxkoBux (ineTpis. [lo-Tpete mepexia Ha
HOBi, Oimbm e(eKTWBHI BHUAW NalWBa B paMKax MOTEHIIHHNX EHEPTeTUYHHX Ta CHPOBHHHUX DPECYPCIB,
TEXHOJIOTIYHOI TOTOBHOCTI 1 BAPOOHUYUX MOJIMBOCTEH [1-3].

OCHOBHMM JDKEpesioM 3a0pyAHEHHs MOBKUIIS aBTOMOOUISIMH € BUKWAM WIKIAJIMBUX PEUYOBHH 3
BimmpanpoBaHuMu razamu (BI') aBuryHis.

BI' e — cknagHa cymimn rasiB, 0 MiAIOPSAKOBYEThCS 0araTboM YHHHHKAM, 30KpeMa 3aJIeKUTh Bif
KOHCTPYKTUBHHX OCOOJMBOCTEH Ta PeXUMY pOOOTH aBTOMOOIS Ta HOTO ABUT'YHA.

XiMigHI CTIONYKH SIKi MiCTAThCS y Bl mofinsroTs Ha Tpymy:

1. HETOKCHYHI pe4OBHUHU — (a30T, KUCEHb, BOJICHD, BOJIA Ta JIOKCH]] BYTJICITIO);
2. TOKCHYHI KOMIIOHEHTH — (OKCH/ BYTJICIIO, OKCUAM a30TY);
3. BYIIIeBO/HI — (Mapadinu, onedinu, apOMaTHKH Ta iHIII PEYOBUHH);
4. anpJeriay — (HeopraHiyHi PeYOBHHU — CIPUMCTHUH aHTIIPHUI Ta CIpKOBOJICHB);
5. KaHIICPOT'CHHI MOJIIUKIIIYHI ByrJeBOHI — (aKTUBHMI OcH3(a)ipeH).
Kanuepor
CHHU
4%

Puc. 1. I'pynu ximiunux enemenmie BI' [2]

[Topaneia poGoTa 100 BAOCKOHAIEHHS IPUPOAOOXOPOHHOT CUCTEMH Ha TUIAHETI, BIATBOPIOETHCS B
3aKOHOJIABCTBAaX OUIBIIOCTI PO3BUHYTHX KpaiH [1ooskeHHs Mpo 3aXHCT TOBKULIS BUKIaAeH] if B OCHOBHOMY
3akoHi Hamoi gepxxkaBu — Konctutynii Ykpainu. Po3BuHeHHI kKpaiHM MarOTh BEJIHMKY KiJbKiCTh HOPMAaTHBHO-
TexHIYHUX AoKyMeHTiB (HT/l), HamioHanbHUX 1 MDKHApOIHUX CTaHAAPTIB, SIKi PETJIAMEHTYIOTh MOTEHLIHHY
KUTBKICTh IIKiUIMBUX BUKHUJIIB aBTOMOOLIIB Ta iX JBUTyHiB. ABTOMOO1IbHI BAPOOHHUKH KEPYIOUUCh BUMOTaMHU
HTJ] momo 3HWKEHHS BMICTy WIKUTMBUX pedoBMH y BIT, 30cepe/kyloTh CBOKO yBary Ha MeTOAax
KOMIUIEKCHOTO BUPIIIICHH] ITPOOJIEMHU €KOJIOTiYHOIT O€31eKr aBTOMOOUIBHOTO TpaHcopTy [3, 4].

Posrnsin HeOe3neunnx pedoBUH IO 3HaxomaTeess y Bl a Tako MeTomiB iX 3HEIIKOIDKEHHS, JIOMYyCKae
MOYKIMBICTb BUOOPY OLIbII BATOMOIO HANPSIMKY ISl BUPILIEHHS IPo0ieMu 3a0pyIHESHHST HABKOJIUIITHBOIO CEPEIOBHILIA.

2. MeTa i 3aga4i focaixKeHHa

MerToro gaHOr0 AOCIHiIKEHHS € BU3HaYeHHs! AUMHOCTI JIB3, AKi mpamiotoTs Ha JU3eIbHOMY NalUBi 3
eJIeMeHTaMH OionauBa.

J1is TOCSITHEHHS! OCTaBJIeHO METH TIOTPIOHO PO3B’s3aTH TaKi 3aBIaHHS:

® JIOCIiKEHHS HAarapoyTBOPEHHS Ha CaXOBUX (iIbTpax MpH BUKOPUCTAHHI PI3HOTO BUIY aNBa;

®  BHU3HAYMTH [OKA3HVK BILIMBY YJIBTPa3ByKOBOI OUMCTKH Ha CAYKOBHH (PUTHTP BUITYCKHOI CHCTEMH JIBUTYHA;

e 3 BpaxyBaHHSAM OTpUMaHoi iH(popMallii, 3p0OUTH BUCHOBKH.
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3. AHAJIi3 OCTaHHIX J0CTiIKEeHb

AmHaTi3 OCTaHHIX JOCTIHKEHb BUSIBIB OCHOBHI HAPSMKW 31 3HIDKEHHS TOKCHIHOCTI Bl aBTOMOO1TIB (Tabrms 1).
Tabnuys 1

Hanpsamxu 3nusicennus moxkcuunocmi BI [4]

Ne Hanpsimox XapakTepucTuka

1 | 3acrocyBaHHA HOBiTHIX THIIB | JlaHMi HampsIMOK XapaKTepU3YEThCS PO3POOKOI0 Ta30TypOIHHMX
CHJIOBOTO YCTaTKyBaHHSI. ABTOMOOUTFHYX IBUTYHIB, a/1la0aTHUX 3B, TBUTYHIB CTHpITIHTA,

CIICKTPUYHUX CHJIOBHX arperaTiB, IO TIPUBOOATECA B JifO
aKyMyJIATOpaMH, IAJIMBHUMU Ta HIIMMH JPKEPEJIaMH €JIeKTPOSHEPTii
1 BUKOPWCTaHH;I IBUTYHIB 3 HU3bKOIO TOKCHUHICTIO.

2 VYnockoHaneHHS KOHCTpyKii, | 3a0e3medeHHs] HU3bKOI TOKcWaHOCTI BI', mocsraeTbest mUmsIxom
poboumMx  TPOIECiB, 3aMiHA | MIIBHIICHHS CTIHKOCTI 3aliMaHHS i IIBUAKOCTI 3ropsHHS 301THEHIX
TEXHOJOT i1 BUPOOHMIITBA | MATMBHO-TIOBITPAHUX ~CyMilledl. 3acTocyBaHHsS —BIOCKOHATICHUX
ABTOMOOLIIB. Kamep 3rOpsHHS 1 BIYCKHHX TPAakTiB, I03BOJSE 3a0€3MEUUTH

TypOyi3allifo MaJuBHO-TIOBITPSHOI CYyMillli B TPOIIEC 3rOPSHHS.
3acTocyBaHHsI MIKPOIPOIICCOPHOI TEXHIKH ITiIBHIIYE EKOHOMIYHICTh
KEpYBaHHS CKIIaJIOM MAJMBHO-TIOBITPSIHOI CyMilli 1 KyTOM
BUIICPEHKEHHSI 3aMaTlOBaHHS.

3 | BuxopucraHHs  JOZaTKOBOrO | BeH3MHOBI ABHI'YHHM OCHAIYIOTH KaTATITHIHUMH HelTpasizaTropamu

00JIagHAHHS [UIsl OUMIIEHHS a00

NOTPIMHOI i, BOHM CHPHYMHSIOTH OKHCICHHS BYIVICIIO Ta
HerTpaizarii BI. i

BYIJICBOJIHIB 1 BiJHOBJIOIOTH OKCHIM a30Ty. [lW3enpHi IBUTYHU
YKOMIDIEKTOBYIOTh Ca)XKOBUMH (ilbTpamu, siki ounmaioTe BI' Bin
CaXi.

3acTtocyBaHHS ~ aNbTEPHATHBHOTO ManvBa  (BOACHb, CIHPTH,
0ioNaIMBO, CTHCHEHWI TIPHPOJHUINA Ta3, 3piIDKCHUH HaTOBUN Ta3)
3a0e3reuye 3HIKEHHS TOKCHYHOoCTi BI.

4 | Buxopucranus
ANBTEpPHATHBHOIO MNanuBa abo
3MiHa XapaKTEePUCTUK
TPAJUIIIHHOTO MAJIBHOTO.

5 | 3akoHOABYE OOMEKEHHS

[IpoBeneHHs TMOAATKOBOI TMONITHKH, SIKA CTUMYJIIOE 3HMKCHHIO
BUKH/TY HIKIJJIMBUX PEUOBHH.

6 | Po3pobka HOpMaTuBiB, | 3a0e3leyeHHs] TEXHIYHOro CTaHy aBTOMOOLIB HAa piBHI, SKUH
MPOIIEAYP KOHTPOJIO, & TAKOX | TapaHTye BUKUJI IIKITIMBUX PEUOBHH, HE BUIIHI 32 HOPMATHBHHUIA.
TEXHOJIOTIM

7 BrockoHanenusa niporieciB | [lomirmmeHHs JOPOXKHIX YMOB, a TAKOXK BJIOCKOHAIICHHS 1 OpraHi3allis

KepyBaHHS aBTOMOOLIIEM TIepEeBE3CHHSI BAHTAXKIB.

VYkpaiHa Mae IOCHTh OOMEKEeHHI pecypcH HaQTH, sKa € CHPOBHHOIO JUISi BUTOTOBJIICHHS
aBTOMOOLIFHOTO MaNuBa, i1 BUCOKA BapTICTh Ta 3HAYHWH BIUIMB Ha JOBKLLIA NpH 3ropsHHI B [IB3, crionykae
JI0 BUKOPUCTAHHS aJbTePHATHBHOTO MaibHOTro[4].

bionanuBo chOrofHiI € OAHUM i3 aNbTEePHATUBHUX BUIIB MaJMBa JII aBTOMOOUTFHOTO TPAHCIIOPTY.
Eneprernuny He3anexHiCTh YKpaiHU MOXHA BUPILIMTH IIUISIXOM BJIaCHOTO BUPOOHHUITBA OionanuBa i3 CBOET
CHUPOBHHH, TIPY IIbOMY 3MEHIIUTH MOTpeOy y iMmopTHOMY maiuBi. CroxuBaHHS OlonanvBa Hagae 3MOTY
3HM3UTU BMICT TOKCUYHHMX KOMITOHEHTIB y BI'.

BionanuBo BHUTOTOBJISIFOTH 3 POCIMHHUX OJIIH Ta TBAPUHHUX >KUPIB, Y TOMY YHCII HEXapuOBOTO
npu3HaveHHs. [TauBO POCITMHHOTO MOXO/PKEHHS, SBIISIETHCS TTOHOBIIOBAILHUM MPUPOJIHUM PECYPCOM, i
Yac WOTO BUKOPHCTAHHS 3HIDKYIOTHCS BHTPATH IMajrBa HA()TOBOTO MOXOMKEHHS Ta 30epiraerbcs OanaHc
Byriekucioro razy (COy). BMicT kuCHIO y ckiai 6ionanusa J03BOJISE 301IBIINTH TOBHOTY MOTO 3TOPSHHS Y
LHWIIHAPaX AW3ETiB Ta iICTOTHO 3HU3UTH BUKHIM TOKCHYHHUX MPOIYKTiB HEMOBHOTO 3ropsHHs. BukopucTanus
OlonanuBa He MOTpeOye KapIWHAIBHUX 3MIH Yy KOHCTPYKIIiI JBHUTYHA, KpPiM TOTO MOXE 3MIIIyBaTucs 3i
CTaHJAPTHUM JIU3EJIbHUM MAMBOM Yy Oy b sikiit mporopii Big 0 1o 100 %. [5, 6].

BionanuBo SBISETHCS EKOJOTTYHUM BHIOM MAIBHOTO, KPIM TOTO HOro MOXYTh 3aCTOCOBYBATH, SIK
MaJMBHY J00aBKY 10 HAQTOBOr0 JAU3EJILHOIO MajIMBa. 3a XIMIYHUM CKJIAJIOM 1€ MAJIbHE SBJISIE COO0I0 CyMIiIll
METHJIOBUX Ta/ab0 €THIIOBUX MOHOAIKIJIOBUX e(ipiB JOBrOJAHITIOKKOBUX JKUPHUX KUCIOT (HACUYEHUX 1
HeHacH4eHuXx) [5, 6].

OcobnuBicTio GiomanuBa € Horo rycruHa, mo gopisaioe 0,86 r/cm®, BIZHOCHO Malluil BMICT CipKd y
BuntyckHiit cucremi — 0,001% npotu 0,05% B MiHEpaIbHOMY JU3EIBHOMY MAJIHBI.

B's3kicTh OionanuBa Ta 3BUYAHHOTO JU3EIBHOTO MajJbHOTO OJIHAKOBA.
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Bukopucranns OionanuBa MOXKIIMBE SIK CaMOCTIHHOTO BUAY NaluBa Tak 1 B CyMilli i3 3BHYAHUM
JM3EeTbHAM TTaTUBOM.

Jlis MapKyBaHHS MMaluBa, IO MICTHTh OiOMAaIMBO BHKOPUCTOBYEThcs jiTepa «B»: B100 — 100%
6ionanusa; B20 — 20% Gionanusa i 80% 3Buuaiinoro (HagTOBOro) AM3EIHHOTO MATBHOTO.

3 1| numas 2018 poky BcTaHOBIEHO OOOB'A3KOBHH BMICTy OiomannBa B IW3EIbHOMY MaJUBi,
ollep>kaHoMy 3 Ha(TOBOI CHPOBUHH, IIO Peati3yloThCs Ha MHUTHIN TepuTopii YKpaiHu: He MeHi sk 3% Big
3arajpHOTO 00'eMy.

OcHOBHa cHUpOBUHA il BUpOOHHMITBA OiomaiyBa L€ parcoBa, COHALIHWKOBA, MaJbMOBA Ta iHIII
pPOCIMHHI Macna, a TaKoXXK CBHUHSYMHU xup. HemepepoOieHi onmBu He OakaHO 3aCTOCOBYBAaTH B SIKOCTI
CHUPOBUHH, OCKUIPKM BOHHM MAlOTh MiJABHINEHY B'S3KiCTIO, MOPIBHSHO HU3BKY TEIUIOBY IOTYXHICTH, IO
3MEHIIyE€ TOTYXHICTh ABHTYHa B cepelHboMy Ha 15%. XapakTepu3ylOTbCsi TOTaHUMH ITyCKOBHMH
BJIACTUBOCTSIMH 32 HU3bKOI TEMIIEPaTypH, HasBHICTh BUTBHUX KHUCIIOT BIUTUBA€E HA KOHCTPYKIiiTHI 0COOMUBOCTI
1 YIIUTBHIOBaNBbHI Matepianu, mif 4dac 30epiraHHS MO)XKe BHHUKATH OKHCIEHHA. [IpomyKTw ankimyBaHHS
XapaKTepU3YIOThCS KPAIIMHU HU3BKOTEMIEPATyPHUMH BIIACTUBOCTSAMH 1 3HIDKEHOIO B'A3KicTio. LleraHose
YKCII0 TIPH IEOMY MiABHITYEThCS 3 30 — 40 10 50 — 80 onuuune [4-6].

Haii6inpm po3noBCIOHKEHUM THITOM JTAHOTO TaninBa € pimakmerunosuii edip (PME), sxuii B Benukiit
KinmbkocTi BukopuctoByeThes B IBerii, Himedunni, @panmii Ta inmmx kpainax. E¢ip BUKOpHUCTOBYIOTH B
koHIeHTpaii 30% B MmoeIHaHHI 3 TU3EIBLHUM MAJUBOM 0€3 I0JIATKOBOIO PETYJIIOBAHHS JABUTYHA.

Jo cupoBHHUM A BUTOTOBJICHHS OiOMallMBa CTaBJISTh YKOPCTKI BUMOTH: BMICT BUIBHUX KHCIIOT HE
nosuHeH nepesuinyBatu 0,5%; xucinorHe umcno — He Oimpme 1 mMr KOH/r, 3a BincyrHocti Bomu. He
BUKOHAHHS IIMX YMOB MPHU3BOJUTH 1O PO3YMHEHHS MUJIOYTBOPEHHs, SIKE 30UIbIIyE BHUTpATH IIYTy i
MepeIKopKae BiUIJICHHIO TIIIIEpUHY Bil peakuiiiHoi macu [5,6].

MeraHon abo eraHo’ (B SKOCTI POCIMHHOI CHPOBWHH) B JAaHOMY TIPOIIECI 3aCTOCOBYIOTH B SKOCTI
arenra nepeerepudikamii. BaxmmBumm ymoBamm €: THck Bume 300 artm, Temmeparypa — 350°C.
Hankpetnunuii cTaH METaHONY JTO3BOJISIE HE BUCYBATH JKOPCTKHX BUMOT JI0 CHPOBHHH, aJKE caMm TPOIEC
MPOTIKa€e MPOTATOM AEKLIBKOX XBWJIMH 1 MOxe OyTu 3aiiicHeHnid B OesmepepBHOMY BHUTsmi. CKIaaHICTh
TEXHOJIOTIYHOTO MPOIIECY, POOUTH Iel METO/I MaJIo MOMIMPEHNM, ajie TIePCIEKTHBHIM.

CeiToBEe BHPOOHMITBO OioMalMBa 3a OCTAHHI POKH CATHYJIO OJM3bKO 1,7 MIIH. T, B TOMY YHCIHI, B
€Bpocorosi — 1,5; B Cxianiit €pomi — 0,1; B CILIA — 0,07.

Bupobuunrso 6ionanuBa Ha TepUTOpil YKpaiHU TeX Mae CBill iHTepec, Mepi 3a Bce, 3 iHiiaTuBU
CLIBCBKOTOCTIONAPCHKUX BUPOOHMKIB. OCHOBHUMH JiKepelia MOCTauaHHS CHPOBUHH PO3TIIIAIOTHCS pilak,
cosl, a B JIGIKMX perioHax — coHsMHUK. OCHOBHA CKJIAJHICTh TOJSTa€ B HU3BKiM BpOXKAWHOCTI, Pi3HHX
TepMiHax 300py 1 mepepoOKH HACIHHS, alieé Pa3oM 3 THM MPH BHYTPIIIHBOTOCHOJAPCHKOMY BHUPOOHHUIITBI i
3aCTOCYBaHHI OionaiiBa eKOHOMIYHHN €(eKT MOXKE BUSIBUTHUCS JOCUTH BEITUKUM [5].

JBuryH sIKuii mparroe Ha OioNajivBi Mae 3HAYHO MEHINI TOKA3HWKH IIKiJIMBUX BUKHUIIB IMPOIYKTIB
3ropsiHHst: cipku — Ha 98%, caxi — Bij 50 10 61%, rimpokapOOHATIB Ta BYTJIEKUCINX MOHOOKCHIIB — Ha 30-34%.

Cxutaj Tu3enpHOTro NarBa, 010AM3eFHOTO MAIHBA 1 iX CyMillel HaBeIeHo B Tabui 2.

Tabnuys 2
Biocomxosuii emicm enemenmis y ouzeibHomy naauei, ouszeavHomy dionanusi ma ix cymimax [6]
Twum naansa C,% H,% 0,%
JnzenbHe manauBo (JTITHE) 87 12,6 0,4
Juzenbre nanuso + 25% Olonanusa 84,675 12,525 2,8
JuzenpHe nanuBo + 75% OGionanusa 80,025 12,375 7,6
JuzensHe O6iomaauBo 77,3 12,3 10

Henoniku 6ionanuea:

® TIOTYXHUM PO3YMHHUKOM, SIKMH BUKJIMKAE HE JIUIIEC PO30yXaHHS TYMOBHUX JleTaJlel, a il pO3UMHATH
3a0pyAHECHHS B MAJUBHIN CUCTEMI € 3aJIMIIIKOBHI METAHOJI, IKOTO 3TIIHO 31 CTAaHAApPTOM B MAJIMBI MOBUHHO
Oytu He Ginbie 0,2%.

® 3 MOMEHTY IepexoJy Ha OioNalMBO PEKOMEHAYEThCS 3aMiHa MATMBHHUX (IIBTPIB, aJKe MpH
BUKOPHUCTAHHI 3BUYaiHOTO TU3EJILHOTO MANKBa y ABUI'YHI Ta NaJUBHUX TPYyOKaX YTBOPIOETHCS HAJIT, a IPH
Mepexo/1i Ha BUKOPUCTAHHS OloMallnBa [eH HaIT pyHHY€EThCS, 3aCMIUY€ MaluBHI (GUIBTPH.

e 30epiratu 0ioau3enb MOHA TPU MICSLIB HE PEKOMEHIY€ThCS, OCKIJIBKH BiH PO3KIAaJa€ThCS.
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e BIJHOCHO HM3BbKa TEIUIOTA 3TOPSHHS B TIOPIBHAHHI 3 AW3EIHLHUM ITaJbHUM, NaHWH HEHOJIK
BUPIIIYIOTh 301MBLICHHSM MaKCHUMalbHOI IUKIIOBOI MMOJAYi MajvBa Ta 3MIHIOETHCA 3aJIEKHO BiJ BMICTY
OiomanuBa y CyMmimlIi 3 JU3eIbHUM NajdbHUM [5-6].

AnbTepHaTHUBHI BUAM TAIKBA 3 TiIBUAIIICHAM BMICTOM BOJHIO (IPUPOIHHM Ta3, CIUPTOBI MajanBa), a
TaKOXX 0l0MaynMBO (HAa OCHOBI POCIMHHOI CHPOBHMHH) € B IaHUI Yac i Ha HaHOIMmK4nil nepiol e)eKTUBHUMHU
3aMiHHMKaM{ HaTOBOTO MajlMBa, IO 3a0e3MeYyIOTh HE TiNbKH 3HIKCHHS CIIOKMBAaHHS HATOBOTO MajMBa,
ase i OJIHOYACHE i IBUIIICHHSI SKOJIOTIYHOI O€3MeKH eHEProyCTaHOBOK [4-6].

OpanM i3 HaliHEOE3MeuHIMNX KaHIIEPOTeHiB, sKi MicTAThCS v BI' au3enbHnx aBuryHiB € caxa. [Ipu
HETIOBHOMY 3TOpSIHHI NajiiBa y JU3eIbHUX ABUTYHAX BiOYBA€ThCSl yTBOPEHHS caxi. Po3Mip wacTuHOK caxi
nyxe manuit (Big 10 HM 1o 1 MKM), y CKIafi KO)KHA YACTUHKH MICTHThH BYTJIELIEBE SIIPO, 3 SKUM IOB'sI3aHi
BYTJIEBOJIHI, OKCH/IM METaJiB, CipKa i Boja. Bix pesxxuMy poOOTH IBUTYHA Ta CKIIa1y MATNBA 3aJI€KUTh TIEBHUH
cknan caxi [7, 10].

Hns 60opoTbOM i3 YacTMHKAMH CaXi y BHITYCKHY CHUCTEMY IHM3EIbHOTO JIBUTYHa BOYIOBYIOTH
crieriaabHu IpucTpiit (GUIBTP caxi) skuit ounmiae Bl Bix cakeBHUX YaCTHHOK, IO BUXOATH B HABKOJIUIITHE
cepenoBuile. PIbTp N03BONSE AOCSITTH 3MEHIUEHHS KiTbKOCTI caxi y BI' maibke Ha 99,9%. Haiinepmum
3aBJaHHSAM (QUIBTPYIOUOTO eJIEMEHTA € BIOBIIIOBAHHSI CaXKi i/l 4ac poOOTH BUITYCKHOI CUCTEMH JIBUTYHA.

DinpTp caxki He CIiJ IUTYTaTH 3 KaTalli3aTopoM, TaK SK TOJIOBHOIO 3a7a4ero (pirbTpa € 00poTh0a TLTBKU
3 caXkelo, SKa € B IM3eIbHOMY TalliBi, a KaTami3aTop 0e3rmocepelHbo OOPEThes 13 MIKIUIMBUMA PEUOBHHAMH.
VY BI' nu3ensHOro ABHTYHA TakoX MPUCYTHI: YaJHWH Ta3, OKCUIAM a30Ty Ta HE3rOpiil BYIJIEBOJAHI, TOMY
KaTaJi3aTrop Takox HeoOXimuuit [9].

CaxoBuii (GDiIBTP B CUCTEMI BUITYCKY MOKE SIBIIITH COOOI0 OKPEMUH OJIOK, 1110 BCTAHOBIFOETHCS MiCHs
KartajizaTopa, a Moxe OyTH CyMIIlICHHI 3 HUM B OJJUH — TaK, Hanpukiaja sk B Volkswagen (puc.2.).

Puc. 2. @inemp caixci na agmomooini Puc. 3. Cxemamuunuii npunyun poéomu
Volkswagen [9] carco6o2o inompa [9):
1 — BI; 2 - ¢pinempyeansuuii enemenm y
po3pizi; 3 — pinempysannn BI; 4 — oamuuk

mucky; 5—oamuux memnepamypu; 6 — HuKi
dinompauii; 6 A — gpaza pinempauii; 6 B — paza
pezenepauii

Ipunyun pobomu caxcogozo ginempa:

Kepamiuna matpuus sika CKIafaeTbesl 3 TPYOOK CleLialibHOI KOHCTPYKIi, po3TalioBaHa BCepeanHi
BY3J1a, ITiJ] Yac MPOXOJHKEHHS Yepe3 HUX JPiOHI YACTHHKH CaXKi 3aTPUMYIOTHCS THM CAMHM Ta3W OYHIIAI0THCS
BiJ moMimok. OHoTro eTarmy (iabTpaiii B JaHOMY IIaHi 3aMalio, aJike OJIOK Mae 31aTHICTh JI0 3a0UBaHHS, e
0 CTBOPIOBAJIO 3HAYHY MEPEUIKOAY U Ta3iB, a BiJg Tak JBUTYH BTpauaB OM CBOIO MOTYXHicTh. Tomy
nepeadayueHa, e OJIHA OTepallist — pereHepaiisi.

Pobota ¢inbTpa caxi cKiIagaeTbcs 3 JBOX MOCIIIOBHUX eTamiB: (QiibTpalist i perenepaiis caxi. ¥
nporeci ¢inbTpamii BiOyBaeTbCsl 3aXOIJICHHS YaCTHMHOK CaXl Ta OCiaHHS Ha CTiHKax (ingprpa. Bemuky
CKJIaJHICTB JUIs 3aTPUMaHHS SIBJIIIOTH COOO00 YaCTHHKHU CaXi Majioro po3mipy (Big 0,1 1o 1 MKM), X KUTBKICTb
CTaHOBHTH JiHIIe 5%, aje 1e HaiHeOe3mewHinn Juist JoAuHn BUkuan. CydacHi KOHCTPYKIT GinbTpa caxi
JI03BOJIIIOTH BIIOBIIIOBATH 1 TaKi YACTUHKH.

VY caxoBux ¢ineTpax nepeadaueHO LUKJ pereHepaiii, aike Npu eKcIulyaTamii Kpuntu (iabTpa
MIBHUJIKO 3a0MBAIOTHCS caxero, 3amiHa foro koxHi 600 — 2000 kM mpobiry HeJlomiIbHA.
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VY cydacHux QinbTpax po3pi3HAIOTH TaKi BUAM pereneparii (tadm. 3):
o MIACUBHA;
o aKTHBHA;
o aBTOMAaTHYHA.
Tabnuuys 3

Buou pezenepauii caxci [9,10]

Bun perenepariii XapakTepuCTHKA MTPOLECY
[py KOHCTPYKTUBHOMY 00’ €JJHAHHI CaKOBOTO (LIBTPa 3 HEUTPATI3aTOPOM, MOYKIIMBHIA
METOJI TIACUBHOI pereHepariii. [ oMoBHOIO YMOBOIO A1 TIPOLIECY € BUCOKA TeMIIEpaTypa
(mprbmazHo 300-500 rpamyciB), IpH SIKiH YaCTUHKU caxi OepyTh y4acTb B XiMIYHHX

ITacuBHa peaKIisiX Karami3aropa Ta B pe3yibTaTi IepeTBOPIOIOTECA Y BYIJIEKUCNI Ta3. lanwmit
peTeHepartis Meron; Oyne [i€BWH JWIE TP YacTOMy KOPHCTYBaHHI aBTOMOOLIEM, SKIIO K
eKCIUTyaTallisi BiIOyBa€TbCS IOCHTH PINKO, TO TOAI MABUTYH He Oyle BCTUTaTH
po3irpiBaTcs 10 MOTPIOHNX TeMIepaTyp, 1 caka He 3MOXKe Aoropith y utbtpi. [
MOIOHUX CHUTYaIlill iCHy€e aKTHBHA pereHeparisi.
Y mporieci 3HEMKOHKEHHS caXKi Oepe yJIacTh eeKTPOHIKa, SKa 32 JOTIOMOTOI0 JaTYHKIB
CIiJKye 3a HanoBHeHHsM (inbrpa. [Ipu HemocTaTHIN TemmepaTypi il OUUIICHHS, Y

pgg;g;:&ﬂ JIBUTYH TIPUMYCOBO BIIOPCKYETCS Oinblie TIAJIHBA, 3HHAKYETHCS KLTBKICTh HOBiTpS[.]j
LATHApPaX, B Pe3ysibTari BiOyBAaeThCs MIABUILCHHS TEMIIEPAaTypd y BHITYCKHIH
CHCTEMi.
VY KOHCTPYKILiSIX BHITYCKHHX CHCTEM 3 PO3AUTBHUM KaTalli3aTopoM i (UILTpOM caxi
MOXKHa YacTO 3YCTPITM  3aCTOCYBaHHS aBTOMAaTH4HOi pereepaii. CrerianbHa
ABTOMaTHYHA TIPUCA/IKa ISl TTANTMBA, IO MICTHTH LEpid, ska 30epiracTbcs B OKpeMiil €MHOCTI Ta
pereHepartis BIIOPCKYETHCS ABTOMATUYHO MO KOMAHJi €IEKTPOHIKH, 1 € OCHOBOIO aBTOMATHYHOI

pereHepartii. B pe3ynprari Temmeparypa (inbTpa Ha ASSIKUNA 9ac MOXKE TTiABUIILYyBATHCS
70 700 C°, 3aBsIKHM 4OMY caka JOTOPAE 1 BY30J1 OUMIIAETHCSL.

[Iporec perenepaiiii BigOyBaeThCS 32 TOTIOMOTOIO €IEKTPOHHOTO OJIOKY YIIPABIIHHA, IKUH CIIIKYE 32
MOKa3HUKaMHU JTUQEPEeHIIATBHOTO THCKY Ta TeMIIEpaTypH Ha BXOJI Ta BUXOJI By3ja BUITYCKHOI CHCTEMH.
[porec perenepariii 3amyckaeTbes, KOJIH Pi3HUIS TOKa3HUKIB JOCSTAE TIEBHOTO PiBHS, CUCTEMa «PO3YyMiey,
o GiabTp 3a0UTHH.

YMOBH IS pereHepartii;

1. Temnepatypa aBuryna — 800° C;

2. HMBHAKICTH aBTOMOOLIS — 80 KM/TOL;

3. yac —Bix 2 g0 15 xBuiInH;

[Tpu He BUKOHAHHI JaHUX YMOB, ITPOIIEC TaK 3BaHOI pereHeparlii HeMOKIMBHH.

Perenepariiss ¢inpTpa mondrae y BHUIIANIOBaHHI CaXi, IO HAKOMMYHIIACS, II€ BiTOYBa€ThCs 3a
JOTIOMOTOI0 €JIEKTPUYHOT0 HAarpiBAJILHOTO eJleMeHTa a00 BIOPCKYBAaHHS MIEBHUX MMOPLiH MajiuBa y BUITYCKHY
cHucTeMY.

Perenepaiiiro MOXXKHa TIPOBOJIMTH CTAI[IOHAPHO, HA CHEMIAJILHUX CTCHJAX y CEPBICHUX IIEHTPAX, aje
4yepe3 3HA4HI TeMIepaTrypu BaaBaTtucs 10 Hel HeOesneuHo. Crig 3a3HaYMTH, 10 IPOMHUBAHHS (iIBTPIB HE €
IbTEepHATUBOI pereHepamnii. Komn aBromMarudHa pereHepailisi He BHKOHYE CBOIX (YHKIiH, TO (iUIBTp
MOTPIOHO 3aMIHUTH.

Pobota caxxoBoro ¢inprpa cnpsMoBaHa Ha ouMieHHS BI' Bin KaHIEpOreHHHMX YaCTMHHOK Caxi,
3aBJISIKM CBOTM epeKTUBHUM (inbTpyrounM BractuBocTsM [9-11].

4. BukJjax 0CHOBHOTO MaTepiany

SIKICTh TU3€IBHOIO MajanBa, KOHCTPYKIIHHI 0COOJUBOCTI, TEXHIYHUH CTaH 1 PEXKUMH POOOTH JIBUT'YHA
BIUIMBAIOTh Ha HarapoOyTBOPEHHs. YTBOPEHHs BiKIaZCHb BiAOYyBaeTbcs uepes (i3MKO-XiMiuHI BIACTUBOCTI
MaJINBA, TaKi AK PpakiiHui CKIak, B'A3KICTh, HASIBHICT CIPYUCTHX CIIOIYK, CMOJIUCTUX PEUOBHH ((paKTHUHHX
CMOJ1), HEHACHYEHHUX BYTJICBOIHIB TOIIIO.

Benukuii BIUVIMB HAa HArapOyTBOPEHHS YUHUTH CipKa, UMM OUIBIINK BMICT CIpKH B NAJIKBi, TUM OiJbIIe
Harapy 1 JlaKky YTBOPIOETHCS IPH Horo 3ropsiHHi. Cipka BIUIMBA€E HE TIIBKH HA KUIBKICTh YTBOPEHHS Harapy, a
TaKOX 1 Ha HOTO BJIACTHBOCTI, TOMY IIIO CIPYMCTI CHOIYKH ITiIBUIIYIOTh IIIJIbHICTh Harapy. BpaxoByroun Bce
1€, BMICT CIPKH B JIM3€JbHUX MaJMBax ooMexyerbes [12,13].
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CriagHicTh OOpOTHOM 3 BHUKUAAMH CaXOBUX 4YaCTOK HA ChOTOJHI MMOJSra€ B HEOOXITHOCTI
MOJIMIIEHHS TIOBHOTH 3TOPSHHS TNallMBa, MOB'S3aHOi 31 30UNBIIEHHSM TEMIIEpaTypy B Kamepi 3ropsHHS
JIM3ENFHOTO JIBUTYHA, IO BEJE JI0 POCTY BHUKHIIB OKCUJIB a30Ty Nox. [IpH 3MEHIICHHI TeMmmepaTrypH s
3HMKEHHS OKCHUJIIB 30Ty, BiI0OyBa€ThCs HETMIOBHE 3TOPSIHHS MajuBa i yTBOPEHHS TBEPIUX YaCTOK.

HJumuicte BI' amsenbHOro ABUryHa — 1€ TOKa3HUK, IIO XapaKTEpU3ye CTYMIHb MOTJIMHAHHSA
CBITJIOBOT'O MMOTOKY, siKUit ipocBiuye BI" neuryna [13].

Iloka3HrKaMHu TUMHOCTI €: HATypaJbHUN TOKAa3HUK OCIAOJIEHHS CBITIIOBOTO TOTOKY; KOe(ili€HT
ocJa0JIeHHsI CBITOBOTO MOTOKY.

Hatypanbauii moka3zHUK ociabieHHs! CBITIOBOTO MOTOKY — i€ BeJIMYMHA, 0OOCpHEHA TOBIIUHI LIapy
BIAMIpAIlbOBAaHUX Ta3iB, MPOXOASYM SKWA TIOTIK BHIIPOMIHIOBAaHHS BiI DKEpella CBITJIAa JHMOMipa
ocnaboeThes B € pasis [13].

KoediuieHT ocnabneHHs! CBITIOBOTO MOTOKY - LI CTYMiHb OCIa0JIEHHsI CBITJIOBOTO ITOTOKY BHACIIIOK
TIOTJIMHAHHSA 1 PO3CIIOBaHHS CBITIIa BiANPAIbOBAHUMH Ta3aMH IIiJ{ 9ac MPOXOKEHHS HUMH poOodoi TpyOu
mumowmipa [13].

Ananiz oumnocmi BI'. BumiproBanus numHocti BI' iu3enbHUX ABUTYHIB, IPOBOJIUIIOCS JTUMOMIPOM
«ladpaxap I».

3acTrocyBaHHS IpHIaly MOKITUBE TIPU HACTYITHUX poOodnx ymoBax [14]:

v/ JKUBIICHHS TpUIALy: Big GOpTOBOi Mepexi aBromoOins Hampyrow (12+2,8/-1,2); Big mepexi
3MiHHOTO cTpyMy Hampyroto 220 B (- 15/+10) % Ta wactortoro 50 I'm =1 I';

TeMIlepaTypa HaBKOJIUIIHBOTO moBiTps Bix 0 m0 35°C;

Jiana3oH BiJHOCHOT BOJIOTOCTI HABKOJUIIIHBOTO cepenoBuina a0 80% mpu 30° C;
arMocdepuuii Tuck 92...105 xlla;

CHOXKMBAaHA MOTYXHICTh y peKUMi BUMiproBaHHS He Oinbine 40 Br;

Yac mporpiBaHHs poOOY0T KaMepH He MMOBHHEH MepeBuInyBatd 10 XB.

ANANENENEN

Tuck BI' B kamepi mumomipa He Mae
BIIPI3HATHCSA Biji aTMOC(EPHOTO THCKY OUIBII HiK
Ha 735 Ila (75 mmM Boa.ct.). Hac cripariboByBaHHS,
He TIoBUHEH TiepeBuryBatu 0,4c¢.
B ocHOBI 1UMOMIpa JISKUTH ONITHYHUH OJIOK,
MyJIbT YOPaBIiHHS Ta MPo0O-I00ipHHI  yCTpiid
(puc.4.).
[[Io6 BuMmiproBaHHS JUMHOCTI  OyIo
MPaBWILHAM CIiJI TIaM'TaTH, 0 BXIAHUNA OTBIp
30HAa CINIJI PO3TAIIOBYBAaTH Yy HANpPSAMKY OCI
BUITYyCKHOI TpyOW, J€ PO3MOMiI Ta3iB, IO
Bi/INPAITIOBAIIH, € HAWOLTBIII PIBHOMIPHUM.
Puc. 4. Tumomip «Ingpaxap /I» [14]: BumiproBaHHs TMMHOCTI OYI10 IPOBEISHO Ha
1 - onmuunuii 010K; 2 — nyavm ynpaeninns; y puryckHiii cucTeMi 3 caxoBUMH (DUTbTpaMu, sKi
3 — 2a303a0ipnuil 3010 3 npo606idGipHumM winanzom; 4  Mam pisHui npo6ir (3 THC. KM, 6 THC. KM, 9 THC.
— 30H0 0713 6ePMUKAILHO PO3MAUIOEAHO] 6UNYCKHOI KM), a TaKOXX HOBUM (iIbTpoM 0e3 mpoOiry.
cucmemu; 5 —oamuuxk uacmomu  obepmanns 1a303a0ipHUI 30HI 3 MPOOOBIAOIPHUM IIIAHIOM
Koninuacmozo eany; 6 — Ooamuux memnepamypu PO3MIILYBABCS Yy BUITYCKHil TpyOi aBTOMOOLISL.
macna; 7 — 010K Kepysanns

3a pe3yibTatamMu TOCTIPKEHHS 0yJ10 BU3HAUCHO:
Cepe/IHE 3HAYCHHS:
n
— i_1Xi
%= L=t (1)

n
e 2?_1 X; — cyMa i-Toro JoCHiay; N — KUTBKICTh TOCTi/iB.
CepeHE KBaIpaTHYHE Bl IXHICHHS:

27,1_ xi—%)2
o= |EniTD @)
n—-1
IIOMUJIKA CepeL[HBOFO apI/I(l)MeTI/I‘lHOFO:
m=—= (3)
N
Ta BI/IanOBYBaBCSI IIOKAQ3HUK TOYHOCT 1 eKCHepI/IMeHTy
tm
£ =—100% 4)
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ne t — xpurepiii Creronenta (Koegiuient Cteronenta tp y oOpanuii 3 Tabnuii 4 3rifiHO 3 KUIBKICTIO
BumipioBanb N = 3 Ta noBipuoi iimoBipaocti P(0,6)).

Tabnuys 4
3nauennsa koeghivienmie Cmoiodenma tp y
N\P 0,9 0,95 0,98 0,99
2 6,3 13 32 64
3 2,9 4,3 7,0 9,9
4 2,4 3.2 4,5 5,8
Tabnuys 5
IHokaznuku oumnocmi unyckHoi cucmemu 08UZyHA HA OU3EIbHOMY RAJIUGI ma 3 8i0COMKOM fionanuea
PinbTp 5 IToka3sHMKH TUMHOCTI IToxa3sHuKH TUMHOCTI AU3€eNbHE MaIuBo 75% 3
3aJIEKHOCTI Bif .
. (mM3epHE MauBo) 6iomamuBom 25%
npooiry
Hogwuii ¢inbtp 0,48 0,48
3 THC. KM. 1,25 1,027
6 THC. KM. 1,213 0,986
9 THC KM. 1,974 1,84
Ha pucynky 5 nokazaHo pe3yJbTaT KOHTPOIIO AUMHOCTI.
2,5
g 2 11974
o 84
215
g 1725 1213
§ 1 1,027 0:986
g
2 0,5 0,48
0
Hosui ¢inbTp 3 TUC.KM. 6 TUC. KM. 9 TUC KM.
an ON+6M(25%)

Puc. 5. Pezynomamu KOHmMpPOJi10 OUMHOCHI

[Ipu mpoBeieHHI AOCIIKEHD HE BHUSBIICHO PI3HUII B MTOKa3HUKAX TUMHOCTI TU3EMsI B 3aJIEKHOCTI Bif

BUKOPUCTAHHS PUIBTPa 3 TUM YH iHIIAM MPOOIrOM.
Ynempaseyxosa ouucmka ghinempa cagxci

Jist onliHKH €PeKTUBHOCTI OUUIIICHHS CaKOBOTO (PiIBTpa yIbTPa3BYKOBUM METOJIOM, OYIIH IPOBEIEH|
HACTYIHI JTOCHIJKeHHsT 3 (iNbTpiB, SKi MpamioBald Ha YUCTOMY JAM3EIbHOMY MalMBI Ta 3 JOJaBaHHSIM
OionanuBa (25%), 3 mpobirom 3 THC. KM., 6 THC. KM., 9 THC. KM.OyJI0 BHIIydeHO (iIbTPYIOUi €JIeMEHTH i
MOMIIIEHi B EMHOCTI 3 Oe3mocepeiHiM pO3MILLEHHSIM YIbTpa3ByKoBoro oonaananns "Perona" (puc. 6.).

Puc. 6. Ynompazeykoea mawunka «Pemonay [15]

Koxxuuit pineTpyrounii eneMeHT miiaaBaBcs
YIILTPa3ByKOBil 00poOIi mpoTsirom 60 XBUIIHH.

[licna 0o0poOku GinbTPyOUOro ejaeMeHTa,
OI0  [paulioBaB  Ha  JU3EIbHOMY  MaJUBI,
VIBTPa3ByKOM OTPUMAITH TaKi Pe3yJbTaTu:

1. maca QUIBTPYIOYOrO e€JIeMEHTa, IO
mianaBaBcs yIbTPa3ByKOBid 00poOLli, 3MEHIIHIIACS
BiJl YaCTHHOK Ca’ki B cC€peTHbOMY Ha 4,3 T TOPiBHIHO
3 KOHTPOJIBHUM €JIEMEHTOM;

2. Koe}imieHT NPYXKHOCTI (GIIBTPYIHOHYOTrO
eJIeMEeHTa, 10 3a3HaB YJIbTPa3ByKOBOI 00poOKM HE
3MIHUBCS.
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Tabnuuys 6.

Iokaznuku ginempyrouozo enemenma Ha OU3eabHOMY NAAUGL, 3 nPoBicom 3 muc. Km.

No | Yacrora (MI'm) Maca ounteHHs (T) 3MeHIIEHHs! KOPUCHOTO 00’ eMy (M°)
1 60 3,043 0
2 80 4,89 0,00009
3 100 5,073 0,00016
Toxubxa sumiprosans cmanosums 3,17 %.
Tabauysa 7.
Ilokaznuku hinempyrouozo enemenma Ha Ou3eabHOMY RANUBL, 3 NPOBIzoM 6 muc. Km.
Ne | Yacrora (MI') Maca ounnieHns (T) 3MeHIIEHHs] KOPHCHOTO 00’ eMy (M°)
1 60 2,24 0
2 80 4,15 0,00011
3 100 6,45 0,00019
THoxubka sumiprosans cmanosums 2,8 %.
Tabnuuys 8.
Hoxaznuku ghinempyrouozo enemenma Ha Ou3eabHOMY RAIUGL, 3 nPobdizom 9 muc. Km.
No | Hacrora (MI'm) Maca ounrieHns () 3MeHIIEHHs! KOPUCHOTO 00’ eMmy (M°)
1 60 2,01 0
2 80 4,087 0,00017
3 100 6,93 0,00023

THoxubka sumiprosans cmanosums 2,4 %.

Ha pucynky 7 HaBeneHo rpadik 3MiHU OUMIICHHS (PUIBTpA, SKHIA MPAIFOBAB HA JU3CIIbHOMY IaJIHBI,
B 3aJIS)KHOCTI BiJl YaCTOTH BIUIMBY YJIBTPA3BYKY.

5,073
4,89

3,043

o N B~ O

m, (r)

100
80
60

Puc. 7. Ouuwienns ginempa, AKuii RPAyI06ae Ha OU3ELHOMY RAIUEL 6 3A1EIHCHOCHI 610 Yacmomu
GNIIUBY YIILMIPA3GYKY
OO0poOKa GiNBTPYIOUOro eJIEMEHTa, 110 MPAIIOBaB Ha JU3EJIbHOMY MaJIMBI 3 JOJIaBaHHSIM Olomainpa
(25%), ynbTpa3ByKOM OTpUMAIIK TaKi Pe3yJIbTaTH:
1. mMaca ¢QimpTpyrOYOro eneMeHTa, IO IiIAaBaBCS YIBTPa3BYKOBi 0OpOOIl, 3MEHIWIAcs Bij
YaCTUHOK CaXKi B CEpeHbOMY Ha 2,53 T MOPiBHSHO 3 KOHTPOJIBHUM €IEMEHTOM;
2. KOeiLIEHT MPY>KHOCTI (PUIBTPYIOUOrO €JIEMEHTa, 1110 3a3HaB YJIbTPa3ByKOBOT 00pOOKH HE 3MIHUBCS.

Tabauys 9

Hoxaznuku ginempyrouozo enemenma iz giocomkom dionanusa (25%), 3 npodicom 3 muc. km.

Ne | Yacrora (MI'my) Maca ounteHss (T) 3MEHIIEHHsT KOPUCHOTO 06’ emy (M°)
1 60 1,78 0
2 80 2,6 0,00004
3 100 2,4 0,00009
Hoxubka sumiprosans cmanosums 2,15 %.
Taonuus 10
Hokaznuxu ginompyrouozo enemenma i3 giocomkom dionanusa (25%), 3 npodicom 6 muc. km.
Ne | Yacrora (MI'n) Maca ounnienHs (r) 3MeHIIERHs] KOPUCHOTO 00’ eMy (M°)
1 60 1,32 0
2 80 2,98 0,00006
3 100 2,79 0,00010

Toxubxa sumiprosans cmanosums 1,98 %.
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Tabnuys 11
Hoxaznuku ¢hinempyrouozo enemenma iz giocomkom dionanuea (25%), 3 npodicom 9 muc. km.

Ne | Yacrora (MI'm) Maca ounteHHs (T) 3MeHIIEHHs] KOPUCHOTO 06’ eMy (M°)
1 60 0,974 0
2 80 3,12 0,0008
3 100 2,95 0,00011

Toxubka eumiprosans cmanosums 1,84 %.

Ha pucynky 8 HaBeneHo rpadik 3MiHM ounIIeHHS (DUTBTpa, IKUH MpaIoBaB Ha IU3CILHOMY TaJIHBI 3
JI0JTaBaHHSAM Oi0TIaIuBa, B 3aJIC)KHOCTI BiJI YaCTOTH BIUIMBY YJIbTPa3BYKY.

2,4
2,6
3
1,78
2 100
1 80
60
0
m (r)

Puc. 8. Ouuwiennsa inompa, akuii npayrosas Ha OU3eabHOMY RAAUBL 3 000A6AHHAM Dionanuea, 6
3a1eHCHOCHI 8i0 Yacmomu enaugy yiabmpa3eyKy

OnepxaHi pe3ynbTaTH TOKa3alH, IO JOCATHYTH IOBHOTO OYHMIICHHS (UIBTPYIOUOTO EIEeMEHTY
yIBTPa3ByKOBUM METOJIOM HE MOJKIIMBO, aJDKE €JIEMEHTH KOHCTPYKIIi (ibTpa NOBUHHI OYTH CTIHKUMH 10
PYHHYIOUOTO BIUIMBY YJIBTPa3BYKy IpH OUIBIIIN YacTOTi, TAKOXK Ha MPOLIEC OYMIIEHHS Oy/ie BIUIMBATH BHI
rajayBa Ta MOro XiMIYHUM CKJIaL.

140
N
o 120 JUTT + 25% Bionamsa
'5 100
2 80 Yucre JI1
Z 60
= 40 .H.I/IHefIHaH (AT +25%
= Bionanusa)
S 20 JInnetinas (Yucre J1IT)
g 0
S
= 0 20 40 60 80 100 120 140

Hominansnmii po3mip ¢inbsTpamnii, Mkm

Puc. 9. 3anexmcnicms nosnomu oyucmku invmpa

Excrnmyaramis caxoBux (GifgbTpiB 3a TEpioJUYHOI 3aMiHM (QUIBTPYIOUUX €NEMEHTIB IOBHHHA
CTaHOBHTH HE MEHIIIE pecypcy Ta TEPMIHY CIIy:KOM eKcIUTyarallii JM3eIbHHUX JIBUTYHIB, JUIS SIKUX BOHH
npuzHaveHi. TepMmiHM 3aMiHU (QUIBTPIB PErNIAMEHTYIOThCS BIAMOBIMIHO JI0 IX MPH3HAYEHHS Ta YMOB
eKCIUTyaTalii.

5. BucHOBKH

Baxxuse miciie B €11HIH TpaHCIIOPTHIM cHCTEMI 3aiiMae aBTOMOOTBHUH TpaHCOpT. PiBeHb pO3BUTKY
TPAHCIIOPTHOT CUCTEMH B JIEpKaBl — OJ[HA 3 HAMBAKJIMBIIIKNX O3HAK il TEXHOJOTIYHOTO mporecy. [loTpeda y
BHCOKOPO3BUHYTIM TPaHCHOPTHIN cHCTeMi Jlefaii MOCHIIOETLCS, 32 YMOBHU iHTErpallii 10 €BPOINEHCHKOI Ta
CBITOBOI ekOHOMIKH. ChOTO/IHI CTaH TPAHCIOPTHOI CUCTEeMHM YKpaiHW He € 3a10BiIbHUM. [HpacTpykTypa
TPAHCHOPTHOI CHCTEMH € 3aCTapijiol0 Ta HE BiJIIOBIIa€ CyYaCHUM BUMOT'aM I[0/I0 BUKOHAHHS CBOTX OCHOBHHX
¢yHKiH. ['0TOBHIM YHHHUKOM € aBTOMOOUTEHUI TPaHCIIOPT.

JloIiNbHICTh BUPIIIEHHS POOJIEMU 3MEHIIIEHHS HETATUBHOTO BIUIMBY aBTOTPAHCIIOPTY Ha JOBKIJUIS
noTpedye KapJAMHAIBLHUX 3aXOMIB MO0 IMiJABHUINEHHS ekojoriunoi Oesmexku JIB3. PiBenb mnpoOiemu
BU3HAYAETHCS, B TIEPILNY Yepry, eHEeKTUBHICTIO MANNBO-BUKOPUCTAHHIM Ta PiBHEM 3a0pyIHEHHS CEpeOBHUIIA.
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e nmpu3BoAMTH 10 MOIYKY €()EKTUBHUX METOIB YIOCKOHAJICHHS MaJUBHOI €KOHOMIYHOCTI, €HEPreTUYHOL
HE3aJIC)KHOCTI Ta €KOJIOTIYHHX MOKA3HUKIB. BHOip OCHOBHMX YWHHMKIB TOBUHEH ITPYHTYBATHCS Ha OCHOBI iX
BceOIYHOTO aHamizy Ta OIHKU. JlieBUM HampsSMKOM IMiABUIICHHS EKOJOTIYHOI OE3MeKH BBaYKAETHCH,
3aCTOCYBaHHS CIIOCO0IB, CIIPSMOBAHMX Ha 3MEHIIEHHS BUTPATH MaJMBa Ta 3a0pYIHIOIOUNX BUKUAIB LUIIXOM
YIIOCKOHAJICHHSI CHCTEM JKUBJICHHS 1 BHUITYCKYy, PEryJIIOBaHHS POOOYMX IPOIECIB JBHTYHA, 3aCTOCYBAHHS
OiomanuBa Ta KOHTPOJIb 32 BHKOHAHHSIM Ha 3aKOHO/IaBYOMY PiBHI.

11.

12.

13.

14.

15.
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STUDY OF SMOKE OF EXHAUST GASES OF INTERNAL COMBUSTION ENGINES
OPERATING ON DIESEL FUEL WITH BIOPLE ELEMENTS

The most popular vehicle in the world is the car, their number is constantly increasing. Older cars are
being replaced by improved models, and new car designs and systems are being developed and implemented.
Areas of improving the design of the car, in addition to improving safety, fuel economy and comfort, include
improving environmental safety, as the car is a source of environmental pollution.

Internal combustion engines are the main source of man-made air pollution. The operation of the
internal combustion engine is accompanied by the formation of emissions of sulfur dioxide and nitrogen oxides,
which is the cause of acid precipitation. Smog and the greenhouse effect due to hydrocarbon emissions are
inevitable, and solid dust and soot particles cause weather changes (cold, fog and rain). All these factors,
together with industrial emissions, are leading to global climate change. Fuel evaporation, crankcase and
exhaust gases are among the main phenomena of harmful effects of the internal combustion engine on the
environment and account for up to 78%.

This article highlights the problem of soot formation in the soot filters of the car exhaust system. Groups
of chemical elements that are part of exhaust gases are considered. The existing directions of reducing the toxicity
of exhaust gases are analyzed. The influence of different types of fuel on the toxicity of exhaust gases and soot
formation is determined. The principle of soot filter operation during filtration and regeneration is described.
Types of regeneration and the principle of their action are described. Smoke of soot filters at different mileage
was studied. The principle of using the Infracar D smoke meter is described. An experimental study of ultrasonic
soot filter cleaning was performed. Based on the information received, conclusions are drawn.

Key words: internal combustion engine, exhaust gases, biofuel, diesel fuel, soot, filter, regeneration.
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