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BBenenne. K HacToALLEMY BpEMEHU B MTepaType MMEHOTCA MHOTo4uC-
NeHHble JaHHble MUCCNefoBaHNin BOSMOXHOCTW NPUMEHEHWS B ABUraTensx
BHYTpeHHero cropaHus (ABC) pas3nnyHbIX BUAOB MOTOPHbIX TOMUB — MU-
Hepa/lbHbIX, PACTUTE/NbHbIX, CUHTETUYECKUX U T. 4. [1, 2, 4-10, 12, 15].

Tem He MeHee, npobiema CO34aHMA MHOTOTOM/IMBHON 3HEPreTUYeCcKow
YCTaHOBKMW TPakKTopa WM aBTOMOOWNA [0 CUX MOP He pelleHa. BosbLUnH-
CTBO UCC/MeA0BaHUIA MENN LieNbo OLEHKY BO3MOXHOCTN NPUMEHEHNS TOTO
WM MHOTO UCTOYHMKA 3HEPTrUun. B TO Xe camoe BpemMs aBTOMOGW/bHbIE 1
TPaKTOPHbIE 3aBOAbI HE 3aMHTEPecoBaHbl B PaCLUMPEHWN SIMHEKMN Bbinyc-
KaeMbIX MOJENEN MOOWMbHOIN TEXHWUKM NOA KaXKAbli KOHKPETHbI BMA TOrM-
nmBa. Ansa pelleHns Npo6nembl LienecoobpasHbl pa3paboTka U co3paHue
afanTUBHbLIX CUCTEM MUTAHWUA, PEryNMPOBaHUA, BOCM/IAMEHEHUA N CMece-
o6pa3oBaHNsA 4na paboTbl TPAHCMOPTHLIX CPEACTB HAa LUMPOKOM CMEKTpe
HETPaANLMOHHbBIX UCTOYHUKOB 3Heprum [5, 13]. MapannensHo HEO6X0ANMO
NpoBeAeHNEe MepONpUATUA NO afanTauuy OTAENbHbIX 3KCMIyaTalMOHHbIX
CBOWACTB anbTepHaTMBHbLIX TonAmB (AT) K cBolicTBam ToBapHoro AT.

Henn u 3ana4yn ucciaenopanus. OCHOBHON LiENbO ABUMACL POPMYN-
pOBKa HarnpaBieHWii MOZepHM3aLMN CUCTEMbI MUTAHUS aBTOTPAKTOPHOIO
ansens.

3afavein uccneaoBaHWa ABMIOCL 060CHOBaHWE M pa3paboTKa MOAEpHM-
31POBaHHbIX CUCTEM MUTAHUA aBTOTPAKTOPHOIO AU3eNs C Lenbio pacLumpe-
HMA CnekTpa NPUMEHAEMOCTU HETPAAULIMOHHBIX NCTOYHNKOB 3HEPruu.

Marepuanasl 1 MeToabl. OCHOBHBIMW METOAAMU UCCNEA0BaHNIA cregy-
eT CUMTaTb TEOPETUYECKME U3bICKaHUSA, 1abopaTOpPHbIe OMbIThbl, MOTOPHbIE 1
MO/EBbIE UCMbITaHUA MOTHOPa3MEPHLIX AN3E/bHbIX ABUTaTeNe.

MouckoBble nlabopaTopHble OMbITbl, TEOPETUYECKME U3bICKAHWUA U aHa-
N3 PU3MKO-XMMUYECKUX CBOMCTB HETPAAULMOHHBLIX TOMAMB 6blIN OCY-
wectneHsl B ®r60Y BO «BATCKMIA rOCYAapCTBEHHbIA YHUBEPCUTET»
(r. Kupos, Poccus). VcnbitaHms BC B CTEHA0BbIX M MOMEBLIX YCA0BUAX
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nposogumnck B YO «benopycckas rocyfapCTBeHHas CeflbCKOX03a/CTBEH-
Hast akagemms» (r. Fopku, Pecny6nuka Benapyce) [8, 9].

OcHoBHast yacth. C/CTEMA NMUTAHUA aBTOTPAKTOPHOIrO AM3ens, Mogep-
HWU3MPOBAHHOTIO A1 paboTbl HA HOBOM BWAE WM COCTaBE HeTPaLULMOHHO-
ro TON/nBa, [O/MKHa NO3BONATL PELUEHNe CefytoLmX 3aaay:

— KayeCTBEHHOE CMeLLMBaHMe CTPOro 3afaHHOro 419 KaXaoro pexxuva
BMJa M COCTaBa WUHIPeAMEHTOB CMECEBOro TOM/MBA NPU 06ecrneveHnn He-
06X04MMOr0 B 3KCMNyaTaLmmn BPeMeHU ero CTabunbHoOCTY;

— OCYLLECTB/IEHME HeO06X0MOro YPOBHA NOLOrpesa NojasaeMoro Torn-
NMBa WX TONAVBHOI CMecH;

— perynuposaHne napameTpoB TOMIMBOMOAAYN (KOPPEKTUPOBKY Yrna
OnepeXxxeHnst BNPbICKVBAaHWSA, LMKIOBON [03bl U T. [.) MOA Pa3nyHble BUbl
TON/NBA;

— BO3MOXHOCTb A/INTENbHON HafeXHOol paboTbl CUCTEMbl NUTaHWS Ha
LLIMPOKOM CMEKTPE CMECEBbIX TOM/UB.

B xop4e anvTenbHbIX UCMbITaHWi [3] K NpuMeHeHUo Bblia peKoMeHao-
BaHa cucTemMa nuTaHus (puc. 1), KOHCTPYKLMS KOTOPOI No3BONseT paboTy
[M3ens Ha pasnyHbiX AT nNpu 04HOBPEMEHHOM PerynnpoBaHumM coCTaBa U
yrna OnepeXKeHns BMPbICKMBaHWS TOMAMBA, 06ecrneunBaeT Heo6XOAMMYHO
CTabunbHOCTL cMecu [14].

Myck Ou3ens v ero nporpes NPOW3BOAMTCA Ha HeTAHOM TOM/MBE.
Mpy 3TOM OTCEYHOV TPEXX0A0BOIA KpaH 10 Ans HedhTAHOro TOM/MBa LON-
XeH 6bITb OTKPLIT B NMOIOXEHUW NPOX0Aa TOMN/MBA NO IMHAN HU3KOTO [aB-
neHns 4, MUHys cMmecuTenb 12 1 n3mepuTesb coctasa Ttonamsa 15. MNocne
nporpesa An3ens OTKPLIBAKOTCA BCe KpaHbl: A1 afbTepHaTUBHOIO TOM/MU-
Ba 11 1 TonN/MBHOM CMecK 12, a Takke 0TCEYHOW TPEXXOLO0BOI kpaH 10 anis
He(TAHOro TOM/AMBA B MOJMOXEHWE AN NMPOXOXAEHUA TOMAMBa NO NUHK-
AM 4 yepe3 cmecuTens 12 1 n3MepuTeNb coctasa Tonamea 16. Janee Bbico-
KoofHOpOofHas TON/JMBHaA CMeCb, [BUrasacb K TOMJMBOMOAKAYMBaIOLLEMY
Hacocy 7 W, NPOXOAs yepe3 (UMbTP TOHKOW OYMCTKM 6, monagaeTt B TOn-
NIMBHBIA Hacoc BbICOKOTO aasneHust (THB/M) 8 ¢ perynsTopom yrna onepe-
YXEeHWs BMNPbICKMBAHWA TOMAMBA AN1S BMPbLICKUBAHWUA (opcyHKamu 9 Ton-
NINBHOM CMeCU B LMAVHAPLI An3ens. Mpy NpoXoXaeHW TONAWBHOK CMecK
yepes U3MepuTeNb CocTasa TomnavBa 16 NOCTynaeT CUrHan B LM(POBOM
3HauyeHun (Tabnmua) Ha 3NEeKTPOHHLIA 610K ynpaBneHust 14 o ToM unan
MHOM COCTaBe CMECEBOro Tonvea. Janee 3NeKTPOHHbIV 610K NOJAET Cur-
Ha/lbl Ha JATUYMKW PeXxMmoB paboTbl Au3ens 14, 4To NO3BO/SET aBTOMATM-
YECKN BbICTaBMIATb ONTUMA/bHBLIA  YCTaHOBOUHbLIA  Yros  OMepexeHus
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BMPbICKMBaHWUS TONMMBA NPU paboTe AW3ens Ha PasfinyHbIX N0 COCTaBy W
COIEPXKaHMI0 CMECEBbIX TOM/MBAX.

Puc. 1. Cuctema nutaHus:
1, 2 — 6aKn He(hTAHOIO 1 aNbTEPHATUBHOMO TOMNBA; 3, 4 — IMHWN BbICOKOIO
N HU3KOTO AaBneHus, 5, 6 — hnbTPbl rPy60iA 1 TOHKON OUYNUCTKMY;
7 — TONNMBOMNOAKauMBatoLLMiA Hacoc; 8 — THB/; 9 — dhopcyHKu;
10, 11, 12 — kpaHbl AN HEPTAHOTO, NbTEPHATUBHOIO TOM/IMBA W TOM/IMBHON CMECH;
13 — cmecuTenb; 14 — 3NeKTPOHHLIA 6/10K; 15 — gaTunkm
PEXUMOB PaboThbl An3ens; 16 — hoT031eKTPOKOIOPUMETP

Hanuune (hoTo3neKTpoKonopyMeTpa B CUCTEME MUTAHWS NO3BONSET B
aBTOMATMYECKOM peXuMe OnpefensTb COCTaB 3afaHHOro CMeceBOro Ton-
NIBA MO 3HAYEHUSAM ero NA0THOCTK.

Mpy NpoOBEAEHNM UCMbITAHWIA C HEOO6XOAUMOCTbLIO MOAOrPeBa TOM/IMBA K
LUTATHOW MM MOAEPHM3MPOBAHHON TOMMMBHON CUCTEME Au3ens fobaBns-
nacb paspaboTaHHas CuUCTeMa JfIOKaIbHOTO WHAYKLUMOHHOMO MoAorpesa
(puc. 2) [11].

Mogorpes TOMAMBa OCYLUECTBAANCA MPW MOMOLM MHAYLMPYIOLLETO
npoBoga 6, NocnefoBaTeNlbHO OXBaTbIBAKOLLEr0 Y4acTKM TOMAMBOMNPOBOAA
4, pacnonoXeHHOro Ha JIMHUK BbICOKOTO AAaB/IEHWS HEMOCPEACTBEHHO Me-
pes hopcyHkamm 7. B kauecTse MHAYLMPYHOLLEr0 NPOBOAA MCMO/b30BasICS
Kabenb PKICM, nmetowmii KpeMHUInOpraHMYeCcKyro OCHOBY A5 obecrneve-
HWS XOPOLUMX TeMMepaTypHbIX CBOWCTB. MHOrOMNpPOBOMOYHASA TOKOMPOBO-
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Asllas MefHas XX1na, U3roTOB/IEHHAs U3 SNEKTPOTEXHNYECKOW Meay, HaBo-
Avna BMXpeBble TOKW, 06/afatolime VHAYKLUMOHHOW NPUPOAOiA, B CTEHKe
TOMMBONPOBO/A.

3HaYyeHHUs! MJIOTHOCTH JJI1 COCTAaBOB AJIbTEPHATUBHBIX TOILIUB
¢ I00aBKaMM ITaHOJIa

Ne n/n CocTas Tonnvea 3HayeHue naoTHocTM Npu t = 20 °C
1 AT 100 % 1,48
2 3T 100 % 0,79
3 AT 95%+3T5% 14
4 AT 90 % + 3T 10 % 1,37
5 AT 85%+ 3T 15% 1,35
6 AT 80% + 3T 20 % 1,31
7 OT75%+ 3T 25% 1,30
8 AT 70% + 3T 30 % 1,29
9 AT 65 % + 3T 35 % 1,28
10 AT 60 % + 3T 40 % 1,27
11 AT 55 % + 9T 45 % 1,26
12 OT 50 % + 3T 50 % 1,25

Puc. 2. Cuctema nuMTaHus AW3ens ¢ NoAorpesaTe/ibHbIM YCTPONCTBOM:
1 — TOoNNMBHBIN 6aK; 2 — NOAKa4YMBAKOLLMIA HACOC; 3 — TOMMBOMNPOBOZA HU3KOIO [aBMeHNS;
4 — TON/IMBONPOBOA BbICOKOT0 AaBneHus; 5 — THB/; 6 — nHayLmpyoLmii npoeog;
7 — POPCYHKM; 8 — LMAMHAP; 9 — UCTOYHKK TOKa
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B pe3ynbTaTe TENIO OT BHYTPEHHUX CTEHOK TOM/MBOMPOBOAOB Nepesa-
BA/IOCb CaMOMYy [M3e/lbHOMY TOMMBY, MPaKTUYeCKN He paccemBasichb B
OKpyxatoLLyto cpefly. Heobxoaymas MOLLHOCTb HarpeBa KOHTPO/MPOBa-
Nnacb Ha caMOM HarpeBartesie. 3HaueHWe TemMnepaTypbl TONAMBA (PUKCUPOBa-
NOCb MpY MOMOLLM YeTbIpex TepMOonap, YCTaHOB/IEHHbLIX HeMnoCcpeACcTBEHHO
nepes (OpCyHKaMW W MNOAK/IOYEHHBIX K BOCbMUKaHanbHOMY [A/[-
perynsaTopy.

MpyMeHeHWe NpesfIoXKEHHON CUCTEMbI NOAOrpeBa TOMNAMBA MO3BONIO
COXpaHWTb NokasaTenu paboTbl AW3eNs Ha YPOBHE 3aBOACKMX, & HEKOTOPbIE
nokasaTenn (4acoBOI Pacxof AW3eNbHOro TOMAMBa, COAEPXKaHWe CaxXu B
0TpaboTaBLUMX rasax ABuraTens) gaxe ynydwmTb [6].

3akioueHue.

1. MepcneKT1BHO CO34aHWe HOBbIX KOHCTPYKLMIA CUCTEM MUTaHWs, pe-
rynmMpoBaHus, BOCniaMeHeHUs U cMeceobpaszoBaHus. LienecoobpasHa Tak-
e afianTalms aKcnnyaTaumoHHbIX cBoicTB AT K ceoiicTBam AT.

2. MpyMeHeHe MOAEPHU3MPOBAHHOM CUCTEMbl MUTaHUA MO3BOMSET
paboTy Au3ens Ha pasnuyHbiXx AT NpY OGHOBPEMEHHOM pPerynmpoBaHum
cocTaBa W yrfia OMepeXKeHus BMPbICKMBAHWA TONAuBa, obecneynBaeT
HeobX0AUMYH0 CTabUTBHOCTb CMECH.

3. MNMpuMeHeHVe NpesoXKEHHOR CUCTEMbI MOAOrpeBa AW3eNbHOro Ton-
NiBa MO3BOJIIET COXPaHATb NOKasaTenyn paboTbl AM3eNs Ha YPOBHE 3aBOf-
CKMX, a& HeKoTOpble MnokasaTenu (4acoBOW pacxof [AM3e/sbHOro TOM/MBa,
COZiep>XaHmne caxku B 0TpaboTaBLUMX rasax ABUraTens) faxe ynyywnTb.
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Annomayun. 3afaqeli UCCNef0BaHNA SBUIOCb 060CHOBaHME W paspa-
60TKa aganTMBHbLIX CUCTEM MWUTAHMWSA, PErynnpoBaHWsl, BOCM/JAMEHEHUS W
cmeceobpa3oBaHUs Ans paboTbl TPAHCMOPTHBIX CPEACTB Ha LUMPOKOM Crek-
Tpe HeTPaAULIMOHHbIX UCTOYHWUKOB 3Hepruu. PaspaboTaHa cucTema nuTa-
HWS, NO3BONAOWas paboTy An3ens Ha pa3nnyHbiX AT NpW 0AHOBPEMEHHOM
PErynMpoBaHNM COCTaBa W yr/ia OMepeXeHUs BMpPbICKMBaHUA TOM/IMBA,
obecneunBaroLlasd HeoOXOAMMYHO CTabUIbHOCTL CMecu. Pa3paboTaHa U
NCMbiTaHa CUCTEMa MOAOrpeBa AW3e/IbHOro TOMMBa, MO3BOJIAOLLLASA COXpa-
HATb NOKasaTenu paboTbl A13eNs Ha YPOBHE 3aBOACKMX, & HEKOTOPbIE MOKa-
3aTenn (4acoBOM pacxof AU3enbHOro TOM/MBA, COAEPXKaHWEe CaXW B OTpa-
60TaBLUMX rasax ApuraTens) aaxe ynyyuiatb.

Kniouesvie croea: An3enb, AnU3eNbHOE TOMIMBO, CMECEBOE TOM/IMBA, CU-
CTeMa NUTaHWs, PerynnupoBaHue nogayum, nogorpes.
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