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Paccmampusaemcst 60npoc yayuuenust IK0I02UUeCKUx nokazamenei pabomsi Ou3esns npu UCHOIb308aHUU
AbMEPHAMUBHO20 6UOA MONAUBA HA OCHO8e IManona. [pusooames pesyrbmamol UCRLIMAHUL HO CMEUUBAHUIO
08YX U006 MONAUE — OUZETBHO20 U IMUI0B020 CAUPMA — C 000AGNCHUEM CYKYUHUMUOHOU NPUCAOKU, A MAKHCE
aKonouueckue napamempul ouzenss JJ-243. IIpumenenue npucaoku no3601s1em 3HAUUMENbHO YEeIUUUMb 8PeMs
PAccroenus 08X MONIUG 34 CHEM GbICOKUX OUCNEPSUPYIOWUX CEOTCE, YMO 6 C60I0 0UePedb NO36ONSAEN NPUMe-
HUMb albMePHAMUGHbIE GUObL MONAUBA (IMAHOT) €3 3HAUUMETbHBIX USMEHEHUI 6 MONIUGHOU CUCmeMe.

Beenenue. CriekTp BO30OHOBIISIEMBIX albTEPHATUBHBIX BHIOB TOIUIMBA, IPUMEHSIEMBIX IJISI aBTOTpakK-
TOPHOM TEXHUKH, B HACTOsIIIEE BPeMs JJOBOJIBHO IMHUPOK. Cpeii HUX MOXKHO BBIJIEIIUTH OCHOBHEIE: alHdaTHde-
CKHU€ CIHPTHI, OMOra3, IMMETHIIOBBIN 3(up, BOZOPOJHOE TOIUIMBO, TOIUIMBA HA OCHOBE PACTHTENLHBIX Macell.

K cnupToBBIM TOIIMBAM B MEPBYIO OYEpelb MOKHO OTHECTH METAHOM M 3TaHOJI. OHU MOIyYHIN HanOOJIb-
iee pacrpocTpaHeHNe B KaUeCTBE MOTOPHOTO TOIUIMBA M XOPOIIO 3apEKOMEHIOBAIN ce0s1 IPH MCIOJIB30BAaHNH B
KauecTBe 100aBOK K IM3eIbHOMY TOIUMBY. [IpocTas 3aMeHa An3enbHOr0 TOIUIMBA Ha CIIMPT B LITATHOM TOTLTMBHOM
CHCTEME N3eIsl HEBO3MOXKHA BCIIC/ICTBUE HapyIeHHs pabodero nporecca. HeoOxoauma KoMIeHcarys H3MEHEHUS
CBOIICTB TUX TOIUIUB B CPABHEHHH C PacCMaTPHBAEMbIM HAMH TOIUTHBOM [1].

B Hacrosimee Bpemst nccieioBaTesIMM BIIEIEHBI pa3HOOOpa3Hble CIIocoObI IPUMEHEHUSI CITUPTOB B Kave-
CTBE TOIUTUB [UIS IM3eNeil: paboTa Iu3ens Ha 9UCTOM CIMPTE ITyTeM IPUMEHEHUS! IPUCAIKH, TTOBBIIAIONIEH eTa-
HOBOE YHMCIIO; CO3JaHHE PAaCTBOPOB M 3MYJIBCHII CIIMPTOB B JU3ENHFHOM TOIUIMBE; KapOIOPHPOBaHME WIIM BIIPbIC-
KHUBaHKE CIHMPTa BO BITyCKHOH TPyOOIPOBOA, a AW3EJIFHOTO TOIUIMBA B LIMIIMHJP; IPUMEHEHNE IBOWHOMN cUCcTe-
MbI TOIUIMBOIIOAAYX; KOHBEPTALUA JU3ECIIA B ABUIATCIIb C BHCHIHUM CMCCCO6pa3OBaHI/IeM " NPpUHYAUTEIbHBIM
32)KUTaHUEM, TAKXKE BO3MOXKHBI Pa3IMYHbIC COUSTAaHUSA U MOJU(HUKALMU dTHX crocoOoB [1].

[TpumeHeHne ambTEpHATHBHBIX MOTOPHBIX BHJOB TOIUIMBA M3MEHSET OPraHW3alMIio pabodero rnpoiiecca
JABHUIaTClisA, TaK KaK HU3MCHSIOTCS CBOMCTBa TOILJIMBA: LIETaHOBOEC YMCJIO, ITUIOTHOCTb, MCIIAPACMOCTb, BA3KOCTD,
HU3IIAsl pacueTHas TEIIoTa cropanust u Ap. [1ockoIbKy afanTHpoBaTh HOBBIE TOIUIMBA K CYLIECTBYIOMINM MOZE-
JSIM JIU3eJIel TOCTaTOYHO CJI0KHO, HEOOXOAMMBI JIOTIOJTHUTEIBHBIE TEOPETHYECKHE U AKCIIEPUMEHTAJIBHBIE HCCIIe-
JIOBAHUSI IO BIMSHUIO STAHOJICO/IKAIIMX TOIUIMB Ha OpraHU3alluio paboyero mpouecca AU3ebHOTO IBUraTelIs.

HccrenoBaHus M0 CMEITMBAHAIO TU3EIBHOTO TOIUIHBA ¥ 3THIoBoro ciupra CoHsOH (3Tanoma) mposene-
HBl Ha Kagenpe «Tpakropsl u aBTomoOmwm» YO BI'CXA. Ha mepBoM 3Tame n3Mepsuiock BpeMsi pacclIOCHUs
CMECH JTU3eNIbHOTO TOIUIMBA M ATAHOJIA TIPH PY4HOM criocobe cMennBanusi. Ha BTopoMm — namepsisiock BpeMst pac-
CIIOCHHUS] CMECH JTU3E/IbHOTO TOIUIMBA, dTaHoNa M cyKuuHumuaHou mpucaaku C-5A TY 0257-015-33992933-2006
Mapku «B» py4HBIM H yIBTPa3BYKOBBIM crocoO0oM B yibTpa3BykoBoil BanHe Launch ODA DHS50 o6bemom 1 1.
Bpewms paccnoeHus 3aMepsutoch ¢ momoinisio cekynaomepa COCnp-26-2-00.

CrenpoBsie ucnbiTanus au3ens J{-243 nmpoBoAMIHCH B aKKPETUTOBAHHOH 1a00paTOpUH UCTIBITAHUS JTBU-
rareneil Ha kadeape « TpakTOpbl U aBTOMOOHIIMY» COTJIACHO METOIUKE CTCHIOBBIX UcHbITaHuit [9 — 11].

OcHoBHasi yacTh. B cBOMX MCCIEe0BaHUSAX Y4YECHbIE OOOCHOBBIBAIOT Pa3IMYHbIC ONTHMaJbHbIE KOH-
[IEHTPAIlMd CMECEBBIX TOILIMB Ha ocHoBe 3Tanona: JT 90 % + 10 % C.HsOH; AT 85 % + 15 % C,HsOH;
AT 80 % + 20 % C,HsOH; AT 70 % + 30 % C,HsOH [2 — 5]. ®usuko-xuMu4yecKkue CBONCTBA ITAHONA U [TH-
3enbHOro ToruMBa (JIT) MMeroT cyliecTBeHHbIE OTIIMYHKS U TIPE/ICTaBIICHBI B Tabmuie 1.

B pesynbraTe mpoBeneHHBIX HpEIBApUTEIbHBIX UCCICAOBAHUI YCTAHOBICHO, YTO CPEHEe BpeMs pac-
CJIOGHUSI CMECH AN3EIBHOTO TOIUIMBA M 3TAHOJA HE NMPEBHIMIAaeT 9 MUHYT (puC. 1), 9TO YCIOXKHSIET UCIIOIH30Ba-
HHE 3TAaHOJIa B CMECH C JAW3EIbHBIM TOILUTMBOM M XpaHEHHE B TOIUIMBHOM 0ake TPaHCIIOPTHOTO CPEJCTBA.

Janbueimmii nonck 3G(EeKTUBHBIX CIOCOO0B CMEIINBAHUS HE YJIYHYIIMI BPEMsl PACCIOCHUS CMECH -
3€IbHOTO TOIUINBA U 3TaHOoMa. OHAKO BPEMS PACCIOEHHS 3TOH CMECH MOYKHO 3HAUMTEIBHO YBEIHUYUTD, IPUME-
HSISI IPUCAJIKY, YITy4LIaOIINe TUCTIepIUPYIOIIIe CBOMCTBA.

Ha BTOpoM 3Tane ucciieoBaHui MPOBOAMIOCH CMEIIMBAHUE CMECH C CYKIIMHMUMHUJIHOW MpUCaaKon
C-5A, npegHa3HaueHHOH ISl yIyYIICHUS ANCIEPTUPYIOMNUX W MOIOIIUX CBOWCTB CMAa304YHBIX Macell. Pexo-
MeHJyeMasl KOHLeHTpanus npucaaku 1,5...3,5 % wmacc. Ilpucaaka npencrasisier co6oir 40 %-HbIH KOHIEH-
TpaT AJKCHWICYKIIMHUMHKIa B MUHCPAJIbHOM MacJIC U HEIIPOpCarupoBaBlICM nonn6yTeHe; IMPpOU3BOAUTCS B
3A0 «Hay4HO-TIpOM3BOCTBEHHOE TIpenpHsTHE «AnTaii-criennpoaykt». (IIpearnpusTue Crenuatn3upyercs Ha
MPOM3BOJICTBE CIIOKHBIX XHMHUYECKUX COEIUHEHHMH CIIEIMaIbHOrO Ha3HAUeHHs, B TOM YHCIE MOBEPXHOCTHO-
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AKTHBHBIX BEIIECTB M IMYJBraTOPOB). XapaKTePUCTHKA U (PU3MKO-XMMHYECKHE CBOWCTBA CYKLMHHMHUIHON
npucaaku C-5A TY 0257-015- 33992933-2006 mapku «B» npencranessl B Tadbmure 2 [6].

Tabmuma 1
Ousnko-xumudeckue ceoricta 1T u sTanoma

DU3NKO-XUMHUYECKHE CBOHCTBA AT DrtaHou
Xumuueckas popmyia (CnHm) C2HsOH
Onementapusiii cocraB C:H:O, kr/kr 86:14:0 22:67:11
CTeXHOMETPHYECKOE COOTHOIICHHE, KI/KT 14,6 9
IlnorHocTs nipu 20 °C, kr/m® 860 790
Kunemaruueckas Ba3kocts npu 20 °C, cCt 3-6 1,074
Husuas Tertora cropanus, MJDx/kr 42,5 30,54
Kokcyemocts 10 % ocrartka, % no macce 0,2 0
CojaeprkaHue cepbl, % Mo Macce 0,2 0,1
IleranoBoe YunCIO, €11. 45 8
TemnepaTypa camoBocmiamenenust, °C mpu 1 atm. 250 404
Koaddurment moBepxHOCTHOTO HaTshKeHUs,, MH/M 27,1 22,8

Hcemounux: [3;7; 8].
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Puc. 1. U3mepenue Bpemenu paccioenus cmecu AT ¢ 3TaHOIOM B pa3HbIX COOTHOLIEHUSX

Tabnuna 2
DuU3NKO-XUMHUECKHE CBOWCTBA MPUCAIKH CYKIMHUMUIHON C-5A
HawnmeHoBanue nmoka3zareneit Hopma o TY JlaHHBIE aHANTHM3a
Bsi3kast mpo3payHas )KuIKOCTh
Bueumnuii Buj OT BUIIHEBOTO CootBercTByET
JIO CBETJIO-BUIIHEBOTO IIBETA
IseT, en. THT npu pas6asaennn 15:85, He Gonee 6,0 2,0
Bsiskocth kunematnyeckas npu 100 °C, cCr, He Gosee 300 68
Ienounoe uucyo, Mr KOH Ha 1 r npucaaku, He MeHee 20,0 49,2
Kucnornoe uncno, mr KOH Ha 1 r npucaaku, He 6ojee 4,0 1,1
MaccoBasi 1015 a30Ta B IpHcaaKe, % HE MeHee 11 1,64
MaccoBas 10151 MeXaHHUYeCKHX mpuMecei, % He 6onee 0,06 0,06
MaccoBast 10151 Bojibl, % He OoJee 0,1 0,10
MaccoBas J10Jiss aKTUBHOT'O BEIIECTBA, Y0 HE MEHEE 40,0 42,3
MaccoBas J10Ji CBOOOIHEIX [TOJIMAMHHOB, % He Ooliee 0,8 0,8
TemmepaTypa BCHBIIIKH, ONpeaeasieMas 160 196
B OTKPBHITOM THIIIE, °C, HE HHXKE
Crenenb unctothl, Mr/100 , He 6ojice 400 110

PesynbTaThl nccnenoBaHuii, MpoOBEIeHHBIX pU cMemBanun J{T 1 aTaHona, npejcTaBiaeHsl B TaduLe 3.
Ha ocHoBannm maHHBIX TaOIHUIBI 3 MOYKHO CAeNaTh BBIBOJ, YTO MPHCAIKA YBEINUIHIIA BPEMS PACCIOCHUS
B pa3bl 110 CPABHEHUIO C aHATOTUYHBIMU MIPOIEHTHBIMHU COJIEPKaHUSAMHI TOILIUB 0€3 MPUCAIKH.
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Tabmuua 3
Bpewms paccnoenus cmecu [T, aTaHona M CyKUMHUMHMIHON IPUCAAKU

g X Bug cmecn

8 % AT 95 % + AT 90 % + AT 85 % + AT 80 % + AT 70 % + Crioco6
E g +5 % C2HsOH +10% C2HsOH | + 15 % C2HsOH | +20 % C2HsOH | + 30 % C2HsOH | cmemmBanus
2 E Bpemsi paccioeHus CMecH, MUH

0 9,6 8,19 6,72 6,17 5,43 PyuHoii
1,25 41,43 34,53 28,8 25,7 23,9 PyuHoii
2,5 42,22 36 29,47 27,3 25,7 PyuHoii
3,75 42,5 374 32 29,1 27,5 PyuHoii

5 44,06 38,6 33,8 30,9 29,3 PyuHoii
6,25 45,28 40,4 36,5 34,15 32,5 PyuHoii
7,5 46,35 42,3 39,6 37,9 36,6 Pyunoit
10 49,45 45,8 44,3 43,1 42,4 PyuHoii
12,5 52,31 49,4 47,6 47,3 46,8 PyuHoii
1,25 56,37 44.8 38,2 32,4 27,5 YabpTpazByk
2,5 56,45 45,4 38,8 32,7 29 VYipTpa3sByk
3,75 57,08 46 39,3 33,7 30,6 VYibTpa3Byk

5 57,3 46,9 40 34,9 32 YnbTpa3zByk
6,25 58,0 47,7 41,4 36,2 33,7 YnbTpa3Byk

HarnsmHoe H3MeHeHHEe BPEMEHU PACCIOCHHS CMECH C Pa3iIMYHON KOHIIEHTpALMei MPUCAIKH C Pa3HBIMU
CHoco0amMK CMEUIMBaHMS TPENICTaBICHO Ha pUCYHKe 2...5.
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Puc. 2. 3aBHCHMOCTb BPEMEHH PACCIIOCHHUS CMECH
OT KOJIMYECTBA MPUCAAKHU TIPU PYIHOM croco0e CMEeIMBaHMs

U3 pucyHnka 2 cienyer, 4To ¢ yBEIMUEHUEM KOJIMYECTBAa CYKIIMHUMUAHON NpUCajKu B cmecH ¢ 1,25 o
6,25 % u ¢ 1,25 1o 12,5 % Bpems paccioenust yBennunBaeTcs Ha 26,5 u 48,9 % cooTBeTCTBEHHO.
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Puc. 3. 3aBucHMOCTS BpEMEHH PACCIOCHUSI CMECH OT KOJIMUECTBA IIPHCAIKU
IIPU yIBTPa3ByKOBOM CIIOCO0E CMEIINBAHHS
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U3 pucyHka 3 BUIHO, YTO C yBEIMYCHUEM KOJIMYECTBA CyKIMHUMHIHON NpHCAaIKH B cMecH ¢ 1,25 no
6,25 % Bpems pacciioeHus cMecH yBennuuBaeTcs Ha 22,5 %.
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Puc. 4. 3aBucuMocTh BpeMEHH pacciioeHus cMecu oT cooTHommeHus T u staHomna

C yBenn4eHNeM KOIMYECTBA 3TAHOJIA YMEHBINAETCS] BPEMS PACCIOCHHUS CMECH, O YeM CBHIETEIBCTBYET
PHUCYHOK 4, IpH 3TOM C YBEJIMUEHHEM KOJIMUECTBA BBOAUMOH NIPHUCAIKU BPEMS PACCIOCHHUS YBEINIUBACTCS.
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Puc. 5. 3aBucumocTs BPEMEHU pPaCCIOCHUA CMECU OT KOHIEHTpAIlNU ITPpUCAaKN
C pa3HbIMA croco0aMu CMeIuBaHMs

PucyHOK 5 HarjsiiHO MOKa3bIBAET, YTO YIBTPA3BYKOBOH coco0 d((heKkTHBHEE PYUHOTO, HO C YBEIUYCHH-
€M KOJIMYECTBa MIPUCAIKH 3Ta pa3Huia CHmxkaercs ¢ 28,1 o 3,7 %.

Ipu pexoMeHayeMoll KoHIeHTparuu npucagku 1,5...3,5 % [6] BeiOpaHa KoHIeHTpanus, paBHas 2,5 %,
IpH 3TOM YIBTPa3BYKOBOU crmoco0b cmemmBaHus 3QdekTuBHee pydyHOTOo Ha 12,8 % mIpH KOHICHTPAIHH
AT 70 % + 30 % C>HsOH n na 33,7 % npu xonnentpammu T 95 % + 5 % C,HsOH.

W3 nporenenHbIx Ha Kadeape « TpakTopsl 1 aBTOMOOMINY HCClIeaoBanui Ha ausene /1-243 no nomaue AT
Y 9TaHOJIa yCTaHOBJICHO BIHMSHHUE ATAHOJA Ha IKOJIOTHYECKUE ITOKA3aTeNN TPAKTOPHOTO IBUTATEIIS.

Tax, Mpu CTEHIOBHIX UCTIBITAHUSAX 3aMEPSIIICH CICAYIOINE TapaMeTpPHI:

- TBepabie gacTrubl caxu (C), %;

- okucabl azota NOy, ppm;

- Hecropesue yriesonopoast CH, ppm.

Haunbomnpimmit mHTEpEC BBI3BIBAIOT SKOJIOTHIECKUE ITapaMEeTpPhI, IPEICTaBICHHBIC Ha PIUCYHKE 7...8.

W3 pucynka 7 BUIHO, YTO C TIOBBIIIEHHEM KOJIMYECTBA 3TaHOJIA B CMeCH CHIDKaeTcs Ha 18 % oOpazoa-
HUE TBEPJIBIX YACTHUI[ CAXKH B IWIMHAPAX JU3EI Ha HOMUHATBHOM PEXKHAME.
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Puc. 6. 3aBucHMOCTh BpEMEHH PaccIOeHs cMecH oT cootHomerust T u sTaHOoNa
C PEKOMEHlyeMOl KOHIICHTpalel pucaaKi

I[aHHBIC, IIPEACTABIICHHBIC HA PUCYHKE 8, CBUACTEIIBCTBYIOT, YTO C IMOBBIII€HUEM KOJINYECTBA DTAHO-
Jla B CMECHU YBCIUYHNBACTCA COACPIKaHNUEC OKUCIIOB a30Ta, BBI6paCLIBaeMLIX B aTMocq)epy, Ha 16 % Ha HOMU-

HaJIbHOM PCKUME.
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Puc. 8. 3aBucumocts COACpIKaHU OKHCIIOB a30Ta OT YaCTOThI BpalllCHUA
JBUTraTCJIsl HA BHEIIIHEH CKOpOCTHOﬁ XapaKTECPUCTUKE

3akiouenne. [IpeacraBieHHbIle TaHHBIC MMPOBEIACHHBIX HCCIICAOBAHUI MOKA3BIBAIOT, YTO NMPUMCHEHUE
OJTHOTO ATAHOIIA 3HAYUTENFHO yIydlIaeT dKonorndeckue nokazarenu ausens: NOX Ha 16 %, caxu Ha 18 %. On-
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HAKO Pa3JelbHOE IIPUMEHEHHE TPEOyeT ABOMHON CHCTEMBI ITOJAYH, YTO 3HAUUTEIBHO YCIOKHACT KOHCTPYKIHIO
CUCTEMBI TUTAHUSL.

[TpumeHeHne cMecH AM3ENBbHOTO TOIUIMBA M 3TaHOJIAa M IOjAa4a IITATHOW CHCTEMON IHUTaHHS SBISETCS
HanOonee IMEepCIeKTUBHOM M PAllOHAJIBHOW, HO TPH 3TOM, KaK IOKa3bIBAIOT IPOBEICHHBIE HCCIIEIOBAHM,
HEOOXOANMO HPUMEHATH IIPUCAJKU-IMYJIBIaTOPbI, YBEIWIUBAIOIINE BPEMS PACCIOCHHA CMECH B TOIUTMBHOM
0ake TPaHCIIOPTHOTO CPEACTBRA.
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IMPROVEMENT OF ECOLOGIC PERFORMANCE OF THE WORK OF DIESEL
WHEN USING AN ALTERNATIVE KIND OF FUEL ON THE BASIS OF ETHANOL

A. KARTASHEVICH, P. MALYSHKIN, G. GURKOV, 4. SOBOLEVSKY

The issue of improvement of ecologic performance of the work of diesel when using an alternative kind of
fuel on the basis of ethanol is considered. The article presents the results of the tests on the mixing of the two
kinds of fuel: diesel and ethanol with the addition of succinimide additives, and also the environmental parame-
ters of diesel D-243. The use of additives can significantly increase the time bundle of two fuels due to high dis-
persing properties, which in turn allows to use the alternative types of fuels (ethanol), without significant
changes in the fuel system.
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