The acquired data was used to construct a Neural Network algorithm that can
evaluate the engine condition and detect a fault before it develops to a severe level. A
review of previous research in this field shows that the most suitable neural network
architectures for the non-linear system are the Radial Basis Function (RBF) and
Multi-Layer Perceptron (MLP). A comparison between the two topologies was
carried out to evaluate the optimum architectures for the diesel engine application,
with the aim of minimizing the number of sensors for the condition monitoring and
fault diagnosis system algorithm. This was evaluated by only using the key
parameters that is able to detect and evaluate the engine condition and possible faults.

The neural network accuracy depends primarily upon the amount of available
data. However, to increase the testing regime an analytical engine model has been
constructed using the chemical, thermodynamic and dynamic mathematical
relationships that govern the different engine processes. This model was verified and
then utilized to investigate the effect of various changes in the engine parameters, as
well as being used to generate another set of data for evaluating the condition
monitoring and fault diagnosis algorithm. The proposed model was constructed using
general relationships that can be adopted to suit high speed medium size diesel
engines.

€Breniii IBanosuu PINNIKO,

cmyoeum epynu M-32 Bosuancvkoeo ¢haxosoco konedicy Xapkiecvkoeo
HAYIOHANIbHO20 MEXHIYHO20 VHIBEepCUMEMY CLIbCbKO20 20CN00apcmea  IMeHi
Illempa Bacunenxa

Hayxkosuti kepienuxk — 3AXAPOB JImutpo AnaroJiioBuy,

cneyianicm 6uwoi Kameeopii, BUKIA0ay-memooucm, eukiaoay Bosuancvkoeo
Gaxosozo Konedxcy XapKiBCbKo2co HAYIOHANbHO20 MEXHIYH020 YHIgepcumemy
CinbCcbkoeo 2ocnodapcmea imeni [lempa Bacunenka

BUKOPUCTAHHSA KYPCOITIOKA3YUKIB B CUCTEMI TOYHOI'O
SEMJIEPOBCTBA

Mu xuBeMO B arpapHiil KpaiHi, TOMy MOCTIHHO MOCTa€ Tpeda pPO3BUBATH
arpapHuil cektop. TpuBae enoxa 1IHHOBALIN, SIK1 IHTETPYIOTHCS B YC1 CPEpH JKUTTH,
B TOMY 4YHUCIl W CUIbChKE TrocnogapcTBo. Bjke chOrojiHi Ha MOJS BUIXaIU
eJeKTpoTpakTopu. Bonu Bupimarh npodieMu MaJuBHUX PeCypCiB Ta 3a0pyIHEHHS
HaBKOJIMIIIHBOTO CEPEAOBHIIA.

B cucrtemi TouyHOr0o 00pOOITKY I'PYHTY TaKO>K CBOi 1HHOBAIi: 1€, Mepil 3a
BCE, 3aCTOCYBaHHS CYNMyTHHUKOBOi HaBITaI[IHHOI CUCTEMH B MpPOLECI YIpPaBIIHHA
CLIbCHKOTOCTIOAAPCHKUMU MalTMHAMH.

Cucrema  mapajJieTbHOTO  BOJAIHHS ~ JO3BOJSi€  OUIbII  €(EKTUBHO
BUKOPHCTOBYBATH IEPEIOBY HMIMPOKO3aXBaTHY TEXHIKY, TPOBOAUTH HI4YHI MOJIHOBI
poOoTH MiJl Yac OOMPUCKYBaHHS KYJIbTYp, 3HU3UTH AII0 JIOACHKOTO (paKTOpa, KOJIH
BiJl yMiIHHS M€XaH13aTopa 3aJeKUTh BPOKAIHICTb.
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Ha panuii MOMEHT TOJIOBHUM €TariOM 3aCTOCYBaHHS CHUCTEMH TOYHOTO
00pOOITKY IPYHTY € BIIPOBAKEHHS «KYPCOIOKA3YUKiBY» I Yac MOJLOBUX POOIT.
Cknanaerbcs HaBiratop AJig TpakTopa 3 MNpuiiMaya CYMYTHUKOBOTO CHUTHAIY,
KOHTpoJiepa 1 €KpaHy, Ha SKOMYy BiJloOpakaeTbCs 1HGOpMAIlS TIPO Pyx
CUIBCHKOTOCTIONAPChKOT MalIMHU. 3aBISKU CHUCTEMaM I[apajielIbHOro BOJIIHHS
OMepaTop MAaIIMHO-TPAKTOPHOIO arperary Mae MOXMJIMBICTh BECTH TPAKTOp IO
3aaaHii TpaekTopii 3 TouHicTIO 20-30 cM. JlocuTh BHM3HAYMTH IMOYATOK MEPIIOi
cMyrd 1 3adikcyBaTH ii KiHIIEBY TOYKy. Jlanmi «KypCOIMOKa3yuK» IOKa3ye, fK
MPaBUJIBHO BECTH TPAKTOP 1 MPH LbOMY 3BECTH JI0 MIHIMyMY HEPEKpUTTS abo
MPOITYCKH MiJ Yac poOOTH.

Cucrema poOOTH IBOTO MPHUCTPOIO 0a3yeThCs Ha TIOOATBHINA CHCTEMI
no3uuitoBanHd. Ilpuctpiii 3a gomomororo GPS-cucrem Bu3Hauae Micue
3HaXOJ[PKEHHSI MOJLOBOI TEXHIKM 1 Ja€ MOpaau ONepaTopy, B SIKy CTOPOHY Tpeda
MOBEPTATH PYJILOBE KOJIECO.

HaBkoio 3emii 3HaxoauTbess 32 CYNyTHHKH Ha IIECTH OpOiTax, KOXKEH 3
HUX pOOUTH 2 MEPeNbOTH HABKOJO 3€MJIl MPOTIroM Ao0u. s pobGoTtu 1bOoro
MPUCTPOI0 TOTPiIOHO, 100 B 30HI MpUiiMaya 3HAXOAWIOCH SIK MiHIMyM 4
cynytHukd. Konm B 30H1 mpuiiMaya 3HAXOAUThCA 4 CYNyTHUKU, TPUCTPIA 3a
JOMIOMOTOI0 T€OMETPUYHUX PO3pPaxyHKIB BU3HAYA€ CBOE IIOJIOKEHHS BIJHOCHO
3€MJI1 1 HalpaBJisie arperaT B NOTPIOHOMY HaIPSIMKY.

TakuM dYHMHOM, 3aCTOCYBAaHHS KYpCOIMOKAa34YHKiB B CUIbCHKOMY
roCIoAapCTBl 103BOJISIE:

- 3HAYHO CKOPOTUTHU BUTPATHU HA MOCIBHUM MaTepial, 100puBa, NaInuBO
Ta 1HIII 3ac00M BUPOOHUIITBA;

- BUKOPHUCTOBYBATH TEXHIKY OUIbIII IHTEHCUBHO - MPAIIOBATH B yMOBAax
MOTaHOI BUJIMMOCTI, B HIYHUI Yac a00 Mpu HECHPUSITIMBUX MMOTOJHUX YMOBAX;

- MJBUILIUTH SKICTh BAKOHYBaHUX POOIT, 30UTHIITUTH TIPOYKTUBHICTD;

- 3HU3UTH BILUTUB HA HABKOJIMIIHE CEPEIOBUILIE.

B pesynbraTi BCl 11l YMHHUKU MPU3BOJATH 0 3POCTaHHS €PEKTUBHOCTI 1
pPEHTA0ENbHOCTI CIIIbCHKOTOCTIONAPCHKOTO BUPOOHHUIITBA.

Amnacracisa IOQpiisaa 'PULIAC€HKO,
cmyoenumxa epynu 23-TT Xapkiecvkoeo HAYIOHANbHO2O MEXHIYHO20 YHIGEpCUMEmY
cinbcvkoeo eocnodapcemaa imeni [lempa Bacunenxa

Hayxosuu xepienuk — BEPEXKHA Harauis I'eopriiBua,

KaHOUOam mMexXHIYHUX HAYK, OOYeHm Kageopu mpaHCNOPMHUX MeXHON02IU |
Jao2icmuku  XapKiecbko20 HAYIOHANbHO20 MEXHIYHO020 YHIGepcumemy CilbCbKo2o
eocnooapcmea imeni Ilempa Bacunenka

TPAHCIIOPTHI TEXHOJIOI'TI ATPAPIIB

TpancnoptHe 3abe3meueHHs — 1€ CHCTEMa, SKa SBISE COOOI0 CYKYIHICTh
TEXHIYHUX, TEXHOJOTIYHUX EJIEMEHTIB, E€KOHOMIYHUX, TMPAaBOBHX, OPTaHi3aIlliHUX,
NOTOAHUX Ta KIIMaTHYHUX (TIpUpoAHHUX) (akTopiB BIUIMBY; (OpM 1 METOIIB
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