NOT'TUCTUKA

MPUMEHA CABPEMEHUX MOHUTOPWUHT
CUCTEMA HA MAWNHCKUM

N EJIEKTPO MNMOCTPOJEHUMA

N CUCTEMUMA KOJN PALOE HA
NMPUHUNNY MATHETHE TEBUTALUWIE

AKkageMuk ap Hukona Herapau, Auna. MHX. mauw.*

T_T paay je npukasaHa nprmeHa caBpemeHMX

LJ MOHUTOPMHI CMCTEMA HaA MALUMHCKUM W
€NEeKTPO MOCTPOjerbMMa U CUCTEMMMA KOjM pade Ha
NPMHUMNY MarHeTHe neBuTaumje, ca nocebHMMm OCBp-
TOM M UCKYCTBUMA Y NPUMEHN HOBOT HAYMHa O4p*Ka-
Bakba CMCTEMA M CripevaBakba OTKasa, HenpaBUAHOT
paga v xaBapuje cuctema. KpajroMm KOpUCHULMMA
Hyge ce Wnpoke moryhHOCTM NpUMeHe MOHUTOPUHT
cucTema, Koju dyHKumMoHuwy Ha npuHumny OFF-LINE
mnn ON-LINE moHuTOpUHr cuctema. lNpumeHa Ho-
BUX cucTeMa omoryhyje KOpUcHMUMMaA NOCTPOjerba
ha obesbene vcnpaBaH pag y ga/bem Kopuwhermy.
MocTMKy ce 3HaTHe ywTeae Yy TPOWKOBMMA OfprKa-
Bakba M eKCnsioaTaumjn cucrema.

*AyTop je unaH Cpncke akafeMmnje M3ymnTe/ba U HayyHUKa —
CAWVH y beorpaay

MOHMTOpMHI’ cucTeMu noceayjy wupoke moryhHocTM npumeHe
Ha MALMHCKMM U eNeKkTpo NocCTojerbMMa U CUCTEMUMA KOju
page Ha NpuHUUNy marHetHe nesutaumje. Mpumemsyjy ce Ha: xuapoenekK-
TpaHama, TepMmoesieKTpaHama, raCHUM TypbuHama, TypObUHCKMM cuctema
Yy NPOLLECHO] MHAYCTPMUjU, MOTOPMMA Ca YHYTPALHKUM CaropeBaHtem Koju
Ce KOpUCTE KAao OCHOBHW MOrFOHW Yy MHOMMM CUCTEMMMA, aBUO-UHAYC-
Tpuja, 6poaorpastba, KAMMNHUM KOMMNPECcopMma, LeMeHTapama, alaTHUM
MaLIMHaMa N CUCTEMMMA KOjU paje Ha NPUHLUMMIY MarHeTHe neBuTLaumje
(obnacT TEXHUYKE ANjarHOCTUKE je HOBM M3a30B 32 MHOTe Hay4YHUKe).
Kpajrbvm KOpUCHULMMA Hyde ce KOMMNJIeTHa pellerba 33 MHCTanaumjy
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HOBMX MOHUTOPUHT CUCTeMa Ha MOCTpojerbiMMa, ypehajuma 1 onpemu, Koja
ce Hanasu y NpoLecy Npou3BoAHE, KOja 3HAaTHO ONaKLLaBa MPUMEHY Y Aa/boj
eKCnnaoTaumju MAM y3 AeNOMUYHO pacTaB/bakbe cucTema (MUHUMANHU
TPOLLUKOBM yrpaatbe), Kako b1 ce MoaepHU30BaIM U Yrpaan/iv HOBU CUCTEMM
3a Hag30p 1 npaherse TeEXHNYKe ncnpaBHOCTU noctojehnx ypehaja n onpeme.

MOHUTOPUHT cuctemn omoryhasajy 6p30 M NOy3gaHO Mepere U
npahewe pagHMX U QYHKUMOHANHUX MapameTapa CUCTeMa C LU/bEM
nosehatba Noy3AaHOCTU CUCTEMA Y TOKY eKcnioaTtauuje, NpeBeHTUBHOT
ogp:KaBakba, cnpevyaBarba moryhux xaBapuja, oTKasa 1 3acToja y paay u
3HATHOT CMakberba TPOLLKOBA 04 p¥KaBakba NOCTpojeHsa.

MocToje ABe KOHUENuUMje MOHUTOPUHI CUCTEMA:

1. ON-LINE moHUMoOpuH2 cucmemu — 32 KOHTMHYa/JIHO Mepere U
aHaNN3y TEXHUYKE UCNPABHOCTU CUCTEMA; MEPHM CEH30pPM (AaBa-
Yn) U MOHUTOPUHT CUCTEMM yrpaheHM Cy Ha MALLMHCKa U eN1eKTPO
NoCTPOjeba;

2. OFF-LINE moHUMOpUH2 cucmemu —HaMeHeHM Cy 3a NepmoanyHa
MepeHa M aHasIM3y TEXHUYKOTN CTakba NOCTPOjeHba; HeKU CeH30pU
cy CTanHo yrpaheHu y noctojehu cuctem Ha NocTpojerby, Yy 3a-
BMCHOCTU KOje ce AnjarHocTu4e BendYnHe mepe, a Apyru ce no-
CTaB/bajy 3ajeHO ca NPEHOCUBUM AEN0M MOHUTOPUHI CUCTEMA

KaZa ce mepw.

MOHUTOPUHT CUCTEMW MOTY CE KOPUCTUTM 33 Aa/bUHCKO YNpaB/barbe
M HaA30p, WTO je NOroAHO Kaja ce Haa3op cuctema u ytephuBatbe Tex-
HWUYKe UCMPABHOCTM BpLK 6e3 NpucycTBa Nocage.

MocebHy NOrogHOCT MU EKOHOMCKY OMpPaBAAHOCT NPUMEHEe HOBUX MO-
HUTOPUHI CUCTEMA MMAjy BE/IMKM NOTOHCKM CUCTEMM Kao LUTO cy: 6poacku
MOTOpPU, MOTOPU KOjU Ce KOPUCTE Y OKJIOMHUM BOjHUM BO3UANMA (TEHKO-
BMMa, TPaHCNopTepPMMa U Ter/bauymMma), rpaheBMHCKMM MaluMHama, Nant-
dopme 3a bywere HapTe, NOcebHO Ha AM3en-eNeKTPUYHUM arperatmma
KOju nmoceayjy ayToMaTuKy 3a npahere GyHKLMOHANHMX NapameTapa, aam
HeMajy onuumjy 3a HaA30p UCTPOLLEHA K/TM3HUX JIeXKajeBa C LU/beM 3aLUTU-
Te LeNIoKynHor cuctema. MHoru cuctemu page 6e3 npmcycrea nocase Tako
[a Yy C/lyYajy HacTaHKa XaBapwuje NocTpojera LWTeTe Mory 6uTh 3HaTHe.

Y 0BOM pagy NpuKasyjy ce caBpeMeHU MOHUTOPUHT CUCTEMM HA Ma-
LWUMHCKMM U €/IEKTPO NOCTPOjerbMMa U CUCTEMMMA KOjU Page Ha NPUHLU-
ny marHeTHe nesuTtaumje. 36or obumHocTM paga buhe onucaHe BarkHe
ANjarHOCTUYKe MeToAe U NapameTpu, Koju Npe3eHTyjy UCNPAaBHOCTKU Mo-
CTpojerba.
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MPUMEHA CABPEMEHUX MOHUTOPHUT
CUCTEMA HA MOTOPUMA CA YHYTPAWLHBUM
CATOPEBAHEM KOJW CE KOPUCTE KAO
MABHW NMOTOHU PASHUX BPCTA NMOCTPOJEHA

MOHUTOPUHT cMcTemn obyxBaTajy AMjarHOCTUYKE MeToAe U Napame-
Tpe fa 6u ce carnegana cnNpaBHOCT NocTpojerba. OHM YK/byyyjy ayTomaT-
CKY aKBM3ULMjy NogaTaka, huxosy 0bpaay, Memopucare, NpMKasmBake
n kopuwherse 3a notpebe TeEXHMYKE ANjarHOCTUKE, CUCTEME 3aLUTUTE U
AyTOMATCKOT ynpaB/bakba, y3 MOryhHOCT Aa ce cUCTeM UCK/by4n M3 yno-
Tpebe aKo u3MepeHe BeINYMHE AWjarHOCTUYKMX MapameTapa npenase
rpaHuue A03BO/beHMX BpeaHocTM. OBakBe moryhHocTn obe3belyyjy ON-
LINE MmOHUTOPUHT cucTeMn. MOHUTOPUHT CUCTEMM YK/bydyjy npahere
pa3HMX NapameTapa M BeNYMHA KOjU Yy NOTNYHOCTU AedUHULIY CTarbe
objeKTa 1 HeroBy pPacnonoXKMBOCT 3a Kopuwhere (carka 1).

C1cTemMmn MOHUTOPUHIA MIMAjy NPEBACXOAHM 334aTaK Aa Npunpeme cee pene-
BaHTHe NoAaTKe 3a MCNPABHY AMjarHOCTUKY TEXHUYKOT CTakba NOCTpojeHba .

MapameTpn MOHUTOPUHI CUCTEMA CY BEIMYMHE KOje Cy NoBe3aHe ca
CTPYKTYPHUM nNapameTpuma: Bubpauuje, TemnepaTtypa, 3a30p y Nexajy
— UCTpOLWEHbE NieXKaja, NPUTUCAK Y/ba Y CUCTEMY NOAMA3NBatba U MHOTe
Apyre mepHe BennymHe. M3amepeHe BepAHOCTU MOKas3aTe/bu Cy TaYHUX
MHbOpMaLMja O TEXHMYKOM CTaky cuctema. Bubpaumjckum napamertpu
Aajy Hajsuwe MHPopmMaLmja O TEXHUYKO] MCNPABHOCTU cuctema. lMNopep,
FWX, BEOMA CY BaXKHE BPeAHOCTM U APYrMX MapameTapa: TemnepaType Ha
ogpeheHnm mepHUM mecTuma, byKa, CTpyjHM napameTpu, NapameTpu o
NPUTUCKY M TeMNepaTypu y/ba 3a NOAMa3MBatbe U Ap.

MHore AujarHOCTUYKE MeTode KOpWUCTe Ce Ko POTALMOHMX MOo-
CTpojerba, a Koja he meToga 6GUTU NPUMEHEHA 3aBUCU Of, BPCTE U C/I0XKe-
HOCTM NOCTPOjeHba, Y3 EKOHOMCKY ONpPaBAAHOCT yaaraka.

MoTopWu ca yHYTpaLWHKWUM caropeBakbem Cy r1TaBHW NOTOHCKM 4,e0 pas-
HUX CUCTEMA M MOTYy M3a3BaTK MHore nopemehaje y paay. Mpu Tome ce
MWCAN Ha:

— KapaKTepuCTMKe NoTpollaya — rokeHor ypehaja, moxke 61MTu mo-
TOPHO BO3MN0, rpaf)eBUHCKA MaLLMHA, TPAKTOP, reHepaTop, Nym-
na, 6pog v gp.;

— CUCTeM NnpeHoca cHare;

! Werapau, H.: JujaeHocmuKa KAu3HUX nexcajesa y ousen MOmMopuma, LOKTOPCKA AucepTaumja,
dakynTeT cTpojapcTBa U bposorpastbe, Ceeyumnnwre y 3arpeby, 1989.
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— nomohHe ypehaje — onpema MoTopa;

— ycnoBe y MOTOPHOM MpPOCTOpY;

— enacTUYHO OCnakbakbe MOTOpa;

— HauyMHe U yCNoBe eKcnaoaTauumje moTopa u ap.

Beoma je Ba)KHO @ ce MOTOPOM Ca YHYTpaLLUHbUM CaropeBakbemM npa-
BUJIHO PYKYje M KOPUCTU: XNafaH CTapT, MOTOPWU KOjU MMajy cuCTeM 3a
npegHabujakbe MOTOPHOT y/ba Y CUCTEMY NMOAMA3nBarba Npe cTapTa MOTo-
pa (MmoTopwm BMCOKe crneunduyHe cHare — TEHKOBCKM MOTOpPK), Kopulwherse
MOTOpa Koju noceayjy Typbokomnpecope, ocnocob/beHOCT KOPUCHMKA A3
PYKYjy cuctemmma mn aa obpate naxkky Ha NpaBUaaH pag MoTopa, 4a oue-
He A4a /1 je NOTYMNHO caropeBakbe y MOTOpPY, N34yBHA eMUCKja, MCNPABHOCT
cUCTeMa 3a Hanajakbe ropnBOM, KBA/IUTET rOPMBA, TEMNEPATYpPa pacxnagHe
TEYHOCTM, KBA/ITET M MPUTMUCAK Y/ba 33 NOAMA3MBAHE, MPUTUCLM YCUCHOT
Ba3gyxa y cuctemy TypbonpexparmBakba MOTOpa U CA.

Cnuka 1. MoHumopuHe cucmem Quick Check QC 5200 Ha 0uzesn-Mmomopy amepuyKoe
npouseohaya Cummins

Pa3Boj HoBux Common rail cuctema 3a Hanajake ropnsom omoryhumo
je Behy cHary moTtopa, uctoepemeHo je nosehao TonnoTHE BpeAHOCTU
MOTOpPa, a3 CAaMMM TUM HaMETHYO U CTPOXKEe 3aXTeBe Y CMCTeMy 3a xnahere
moTopa. Cuctemu cy nocebHO oceT/bMBU Ha KBAZIMTET MOFOHCKOT ropmBea.
Bennku npobnem ynHe Heumctohe y ropmsy, NPUCYCTBO BoAE U APYruX
HeA03BO/bEHUX KOMMOHEeHaTa. Ycnes Tora HacTajy owTehera aenosa vy
rOPMBHOM CUCTEMY, YMja je 3aMeHa BeOMa CKyna.

MocebHo je BaXKHO Aa Ce KOPUCHMK CUCTEMA NPUAPKABA CBUX HOPMMU
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33 ofprKaBakbe Koje cy NponMcaHe 3a CBaKy BPCTY MOTOPA Ca YHYTPALLHbUM
caropeBatbem.

Mo3HaTK cBETCKM Npom3BOhHaunm MoTopa ca YHYTPaLlHbMM CaropeBaHem
(Cummins, Perkins, Volvo, Mercedes, MTU, MWM, DUTZ, Mitsubishi u
Ap.) PasBUAN CY MOHUTOPUHT CUCTEME 33 CBOje Npou3BoaHe. PasBujeHun
cy 1 cuctemm 13B. Engine Modul Menagment, Koju npate v perynuiuy cse
MOTOPHE NapameTpe.

Ha canum 1 aaTt je npukas moHutopuHr cuctema Quick Check QC 5200
(handeld computer), amepuuke prpme Cummins?.

CaBpemeHN MOHUTOPUHI CUCTEMM 338 MOTOPE Ca YHYTPaLUHbKMM carope-
BarbeM MMajy GyHKUMje npahera TemnepaType U NPUTUCKA Y/ba Ha ogpehe-
HOM MeCTMMa y CMCTeMy NoAmasmBakba MoTopa. He noceayjy MOHUTOPUHT
CMCTEM 33 OMjarHOCTMKY KAU3HUX NIEXKAja, KOjU je BEOMA BaXKaH 3a Aa/by EKC-
naoTaumjy MOTopa, WTO je noTBpheHo 6e36poj NyTa y eKcnaaoTaumjm MoTopa.
AyTop pasa Hasogm npumep owTehera M caHaumje jegHor KAM3HOr Nexaja
Ha KO/IeHaCTOM BpaTWUly MOTOPA, Ha Hajsehem au3en-enekTpoarperaty cHare
2 MW. Mpowuseohau arperata je pmupma Mitsubishi —JanaH. MocTpojerse je nH-
CTaIMPAHO NeAeceTUX rogMHa NPOLLIOr BEKA, Y BpeMeHy Kaza Huje buno ca-
BPEMEHUX MOHUTOPUHT cucTema. Y cactaBy cuctema 6munm cy yrpaheHun camo
OCHOBHM UCHTPYMEHTM 32 Meperbe PaaHMX NapameTapa Ha AU3en-eNeKkTpo-
arperaty. Y3 6pojHe npobieme, KOPUCHUK je 3aMEHMO KU3HWU /IeXKaj, NOLUTO
nocToju moryhHOCT 3aMeHe fieXkaja Ha MOTOPY TaKO LUTO Ce AEMOHTUPajy
CaMmo NMoKNOoMNUM Ha MOTopY, 6e3 BENMKOT pacTaB/bakba MOTOpPA.

KOpMCHUK HMje Morao HM ga NOMULL/ba O MallMHCKOj 0bpaaun Kone-
HacTor BpaTuaa. Ha Hawmnm NpocToprma TO Ce HUje MOT/I0 YPaguUTUu, HUTU
Yy 3eM/bama y OKpYrKehy. Bennko je nutarbe ga 61 To Morao ypaauTtu m
npoussohay cucTema, NOLWTO Ce pagmu O 3aCTapenoj Npom3BoLHU MOTO-
pa. Minak je oBaj npobnem ycnewHo pelleH Ha OCHOBY 3Hata U BoraTor
MCKYCTBA HalLMX CTpyYHbaka u3 Cpbuje.

AyTOp OBOr paja pPagmo je Ha UCTPaXKUBakby U Pa3Bojy HOBOT MOHU-
TOPWHT CUCTEMA 3@ KNM3HE NeXKajeBe 3a CBE BPCTE MALLMHCKMX U eN1EKTPO
nocTpojerba. Kpajrbem KOPUCHUKY HYyAM Ce KOMMAETHO pelleHe 33 MO-
HUTOPMHI NOCTPOjera 6e3 pacTaB/bakba, CaMO Y HEKMM C/y4YajeBMMa Nno-
TpebHo ra je 4eIMMMUYHO PaCcTaBUTU padn MOHTaXKe MOHUTOPUHT cUcCTe-
Ma3. UcTpaxkunBarbe 1 pa3Boj HOBOT MOHUTOPUHT CUCTEMA U3BPLLEHO je Ha

2 . )
TexHUYKa fOKYMeHTaumja amepuyke pupme Cummins.

3 Werapau, H.: Tocmynak u ypehaj 3a odpehusarse 3a30pa y KAUIHUM f1exajesuma, Meperem Ou-
HAOMUYKe Mymarbe 21a8HUX PYyKAasaya KoaeHacmoz epamusa Momopa ca yHympawHUm ca2opesarem,
MateHT 6p. 48216-M-640/93, 3aBog, 3a MHTEIEKTYaNHY CBOjUHY ¥ Beorpaay, 1993.
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6poacknm ansen-motopuma nosHator npounssohaya Sulzer, LLBajuapcka,
n Pielstick, ®paHuycka, y TBopHULM ausen-motopa JyrotypbuHa, Kap-
nosau, 1 TBOpHMUM am3en-moTtopa Y/baHuK Nyna, XpBaTcKa, Koje cy uma-
Jle IMUEeHLY 33 NPOM3BOAHY MOTOpPa. Ha 0BMM TMMOBMMA MOTOpPA MHCTa-
JINPAH je U MOHUTOPUHT CUCTEM KIU3HUX NEXKajeBa.

Ha canum 2 npukasanu cy jeaaH Tmn ausen-motopa ¢upme Sulzer n Ko-
JIEHACTO BPATUIO MOTOPA®, Koje je BEOMa OCET/bUBO Ha MPAaBW/IHY eKCr/ioa-
Taumjy. AKo n30CcTaHy OCHOBHe GyHKUMje Yy paay, Y TOM Cayyajy Aonasu Ao
XaBapuje moTopa. LLIteTe cy orpomHe NoLITO Cy TO BEOMa CKYNu MOTOpPW.

Cnuka 3. lMpukasz 6podckoe dusen-momopa ppaHyycke gpupme SEMT Pielstick

4 TexHuuka [OKyMeHTaLmja weajuapcke pupme Sulzer
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Ha cavum 4 npyKasaH je MOHUTOPUHE CUCTEM K/IM3HUX /eXKajeBa Ha
MOTOPMMa Ca YHYTPaLHMM CaropeBarbem’.

1-4 Beskontaktni davaéi pomeranja
5 Fotocelija (referenca)

6 Kolenastovratilo motora
7 Klizni lezaj

o S . 8 Dava¢ temperature leZaja
Patentni model: Dijagnostika 9-12 Predpojaéala Joscilatori)

kliznih lezajeva u motoru SUS 13.14 Diferencijalna pojacala
15 Uredaj za merenje vibracija

Cnuka 4. [Ipukas MOHUMOPUH2 CUCMEeMa KAU3HUX fexajesa

MpoBepa PYHKUMOHANHOCTU U BepUPUKaLMja MOHUTOPUHF CUCTe-
Ma peann3oBaHa je Ha OCHOBY M3pajge AMHAMMUYKUX MOoAeNa MOTopa ca
YHYTPaLHUM caropeBakbeM M NpopavYyHa AMHAMUYKKX NyTakba MaBHUX
pyKaBaLa Y CUCTEMY KNM3HMX JieXKajeBa KOJleHacTor BpaTmaa MoTopa.

Ha cavum 5 pat je npuKas npopayyHaTe MHAMUYKE NyTakbe pyKa-
BLLA Ha MPBOM TEME/bHOM JIEXKajy KOMEeHACTor BpaTu/ia MOTOpa Ca YHY-
TPaLWHbUM CaropeBaHeM.

Ha cavum 6 gaT je npuKas MamepeHe AMHAMWUYKe MyTake NaBHOr
pyKaBLA Ha MPBOM NieXKajy KOJIeHAaCcTor BpaTh/la MOTOPa Ca YHYTPaLIHbUM
caropeBatbeM.

> Werapau,, H.: MoHumopuHe cucmem 3a KnusHe nexajese, beorpaa, 2004.
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Opterecenje motora: 100 %
cex  Broj obrtaja motora: n=720 (min )
0912 7azor leZaja: Z= 124 (mm)

Gornja polutka
lezaja

Donja polutka
lezaja

Cnuka 5. llpuka3s npopauyHame OUHAMUYKE MyMar€ 2/108H02 PyKAasua Ha NPeom me-
MesrbHOM fexcajy KoaeHacmoe epamusaa Mmomopa
Opterecenje motora: 100 %
Broj obrtaja motora: n=720 (min )
Zazor lezaja: Z= 124 (mm)

Gornja polutka
lezaja

Cnumka 6. [Ipukas usmepeHe OUHAMUYKe Mymarbe 27a8H02 PYKAsya Ha MP8om memerss-
HOM f1exajy KoneHacmoa 8pamusaa Momopa
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JVHamnuKa nyTakba rMaBHON pyKaBLa Y KAIM3HOM Nexajy npeacTas/ba
HOBY AMjarHOCTUYKY MeTOAY 3a yTBphMBare CTeNeHa UCTPOLLEHa KNU3HOT
nexaja. Moseharbem 3a30pa Y KAM3HOM NeXajy Merbajy ce napameTpu
OVHaMUUKe nyTakbe.

PagvjanHu 3a30p nexkaja Koju ce ytBphyje aepurHuMLLe ce Kao:

Z=R-r

roe o3Haka: R — 03HauyaBa yHyTapHW NONYNPEYHUK NIEXKaja,
r — 03HaYyaBa CMoJbHM NOAYNPEYHMK PyKaBLLA NexXkaja.

Y cnyyajy Kaga ce noknanajy Tauke LeHTapa /Jiexaja U LeHTpa pyKa-
BUA, [0Na3M A0 MAKCMMAaJIHOT paAumjanHor 3a3opa y nexajy. YKOAUKO
pyKaBal, HanerHe Ha NOBPLUNHY KAW3HOT NeXKaja, BpeaHOCT paaunjanHor
3a3opa usHocu Z =0 (mm).

Y pauyyHCKMM MoaeMma AMHAMUYUNX NyTakba AedUHULLIE ce BeNNYU-
Ha 3a30pa Yy NIeXKajy e, Koja 03HaYaBa PENaTUBHU EKCLEHTPUTET iexaja:

e=e/Z

O3HaKa e 03Ha4yaBa EKCUEHTPUTET pPyKaBLa, a TO MPaKTUYHO npes-
CTaB/ba BE/IMYNHY KOJIMKO je LLeHTap pyKaBLa yaa/beH O, LeHTpa Nexaja.
Y cnyyajy ga je sennumHa e=Z, tTaga je BpeaHocT e=1, WTO 3Ha4M Aa
pyKaBay, 4oAMpYje nerKajHy NoBpLUMHY. Y ANjarHOCTUYKMM npoLeaypama
TO Cy BEOMa HeMNoBO/bHU C/lyvajeBu, jep Taga A0Na3n [0 CyBOr Tpea
pyKaBLa Yy iexajy u HensberkHe xaBapuje cuctema nogmasnmBatba MOTopa
(,3apnbaBara nexaja”).

Ha rpadmyknm npmkasmma npopadyHaTMX U U3MepeHmx AMHAMUYKMX
nyTarba O3HAYEHU CYy YI/IOBM 3a0KPETa KosieHacTor motopa a = 0°-720°,
NOLWTO Ce pagu O YETBOPOTAKTHOM MOTOpPY. Yrao 3a0KpeTa KoneHacTor
BpaTMaa moTopa a = 0° 03Ha4YaBa NOYETaK TaKTa eKCNaH3unje, 3aTUM cnege
TaKTOBM MOTOpA: M34yBaBarbe, yCMCaBake M 3aBpLUeTak TakTa Komnpe-
cuje y MoTopy Kaga je a =720 °, nowTo ce paau 0 YETBOPOTAKTHOM MOTO-
py. Ha rpadmuknm npuKkasmma MsmepeHux auHaMmnYKmx nytarba npuka-
3aHO je BuLIE UMKAYyca paja moTtopa (,bamunmja” umkayca pajga motopa).
Ha npurKasy ce MorKe youuTh n3y3eTHa NOHOB/bMBOCT pe3ynTaTa Mepemsa.
N3mepeHe cy n gebbuHe ybHOr puama 3a Bpeme pasa MoTopa, Koje ce
Hanase y rpaHuyama og 15 go 30 (mm), wTo nokasyje ga Hema onacHoc-
T 3a 3apubaBatbe NexKaja. Mo HEKMM HayYHMUMMa MUHUManNHa aebsbu-
Ha y/baHor ¢uama 3a noysgaH pagamoTopa Tpeba ga nsHocu 5 (mm)e.

6 YepHej, A.n ap., PadHu ycriosu nodmasusarsa sexcaja ousesn -momopa, ,fopysa v masuea” 36 (5-6) 229-236.
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MoAayaapHOCT NpPopayYyHaTMX BPEAHOCTM U U3MEPEHUX BPeaHOCTM napa-
MeTapa AMHAMMUYKUX NUTaHA Ha/la3n ce y rpaHnuama go 5%. MNpopayyH
OMHAMUYKUX NUTakba [MTaBHUX PyKaBalla 3axTeBa BPJIO NPeunsHoO moae-
iMpatbe MOTOpa Ca YHYTpaWHMM caropeBarbem. Mepere ANHAMUYKKX
nyTarba pyKasaLa crnaza y rpyny Bpao npeumsHux meperba. Pasnnkay se-
JIMYMHAMa pagmjanHoOr 3a30pa KoA MCMUTUBAHE BPCTE MOTOpPA 3a C/y4aj
HOBOI MOTOpA M PaZnjanHOr 3a30pa /NeXaja Kaga ce moTop Tpeba reHe-
panHO PEMOHTOBATW, Kaga ce NerkajeBun Tpebajy meraTh No 3axTeBy Npo-
nssohaya motopa nsHocu DZ = 60 (mm). [akne, pagu ce 0 HEBUA/bUBEM
Be/INYMHAMA 33 JbYACKO OKO. AyTOp NaTeHTa pagm Ha Pa3Bojy U UCTPAXKU-
Bakby jOW jeAHOr NpojeKTa Koju 6u omoryhno mepere UCTPOLLEHA Ne-
¥aja npe cTapToBatba NocTpojera (y cTakby MMpoBakba)’. HoBM cuctem
3HaTHO 6M MOjeAHOCTaBMO MOHMUTOPUHI CUCTEM KOjU Ce caga KoOpUCTU
KaZa je cuctem y onepaTtMBHOM paay.

MOHWUTOPUHT CUCTEM KNIN3HUX NiexKajeBa 0byxBaTa U Mmepetrbe BUbpa-
LMOHMX NapameTapa Ha yHYTPaLIHbUM 1 BaHCKMM MOBPLUMHAMa MOTOpA.
Ha cnmum 7 npuKkasaHu cy pesyntaTm meperba Ha cefiaM MepHUX MecTa
y 3aBUCHOCTU oA, bpoja obpTaja moTopa n (min 1), 3a cnyyaj Kaga ce pa-
OVjanHM 3a30p fieXKaja Hafa3M Ha CaMoj rPaHULLM 003BO/bEHNX BPELHO-
ctn Z = 144 (mm). MNpuKasaHe cy BPpeAHOCTU 1-xapMOHMKa, epeKkTnBHe
BMbpaumnjcke 6p3nHe Vef (mm/s), Koju je HajsuLle U3parkeH. Y mam0j
MepU U3parxKeH je n xapmoHuK 0,5 peaa.

Ha mepHOM mecTy 1, 2 M3BPLUEHO je Mepere Ha AO0HEeM MOKAOMNLY
KyhuLwTa TeMesbHOT NIeXKaja KoneHacTor BpaTtuaa. lNoknonauy, ce yuspwhyje
y 610K MoTOpa ca ABa BepTMKa/HA 3aBPTHA M ca ABa 6OYHA 3aBpPTHA Y
XOPU30HTA/IHOX] PaBHWU Camor Jsiexkaja. Pe3yntatm mepera Nokasyjy ga
HemMa 3Ha4ajHMX NpomMeHama y HuBoy BMbpaumja. Pasnor je y Tome WTO
je nokaonay, 1erkaja MHOIoO KpyT €0 1 BUbpaLuje ce y XOPU3OHTa/IHOM U
BEPTMKA/IHOM CMepy He NpeHoce Ha NoBpLUMHe og NobyaHUX cuna Koje
Aenyjy Ha motop. M3BplweHo je mepere Ha MepHOM MecTy 3, Ha 6ou-
HOM 3aBpTakby 1. TEMe/bHOr fieXaja, Y XOPU3OHTANHOj paBHM MOTOpa.
MN3mepeHe cy 3HayajHe NpomeHe y HMBOY BMbBpauuja. Ha oBom mecty
yHyTap KyhuwTa (6n10Ka) MoTOpa Hanase ce KaHanu (LWyn/buHe) 3a LUMPKY-
Naumnjy pacxnagHe TeYHOCTU, MOTOPA KOjM CaBpLUEHO NpeHoce BUbpauunje
Ha BarCKY NOBPLUMHY moTopa. CarMyHa nojasa yTBpheHa je n Ha 6o4yHoOM
3aBpThY 4. U 7. TemesbHOT /ieXaja KoJieHacTor BpaTuia moTtopa. Hueou
BMbpaumja Ha AOHEeM NOKNONLY 7. TEME/bHOT iexXKaja U3pasunTo Cy Mau,

7 era pau, H., MdejHu npojekmam MOHUMOPHUR2 30 KAU3HE fexaje npe cmapmosara cucmema y
nozoH, beorpag, 2015.
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MCTU CNyYaj Kao U Ha Aorbem nokaonuy 1. TemMesbHOr NeXKaja KoneHacTor
BpaTMIa MOTOPA.

Motor : RLP
1ig - N \ Harmonik : 1
\ Vefmax =187.08 (mm-/s]

Vef ( mm/s)

Cnwuka 7. EgpekmusHe spedHocmu subpauujcke bp3uHe Vef (mm/s) 3a pazHa mepHa
mecma Ha MoOmopy npu pasaudumum bpojesuma obpmaja u onmepherbuma Mmomopa

MPUMEHA CABPEMEHUX MOHUTOPWUHT
CUCTEMA HA MAWWNHCKUM U ENEKTPO
MOCTPOJEHLUMAY XUOAPOENEKTPAHAMA

MOHUTOPUHI cucTeMM noceayjy Wwunpoke moryhHocTM npumeHe. Omo-
ryhaeajy 6p30 M noy3gaHo Mepere BenYMHe UCTpollera (3a3opa) y
KAU3HMM U KOTP/bajHUM NeXajeBuMa, mepere BMOpaLMjcKux napame-
Tapa M mohHy aHanmsy Bubpauuja, nocebHe BMbOpaLMjcKe meTode 3a
yTBphMBarbe TEXHUYKE WMCMPABHOCTM 3yMnM4yacTUX CKAoMnosa ,spectrum
analasys”, mepere 6p3nHe BpTHE, MEPEHE TEMMNEPATYPE y/ba 3a Nogma-
3MBakbe WM TemnepaType TeYHOCTU 3a xnahere, aHaNn3y y/ba 3a Nog-
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Ma3MBaHE, NO3ULMOHUPAHE TOPHE MPTBE Ta4yKe, aKo ce pagM O MOTO-
prYMa Ca YHYTPAWHHMM caropeBarem. MNMoWTo ce pagm 0 BULWEKAHAIUM
CUCTEMMMA MOXKE CE NPATUTU U MEPUTU BENKN BPOj AMjarHOCTUYKMX Na-
pameTapa Ha MALUMHCKMUM U eNeKTPO NOCTPOjerbuMma Yy XnapoeneKTpaHa-
Ma. Y xuaponeKkTpaHama nopes xmapoarperata Hasiasm ce U MHOra gpyra
onpema, ypehaju 1 cuctemmn Ha Kojuma ce Takohep paamn AnjarHoCTUKa
TEXHUYKE UCNPABHOCTMU.

Ha ocHOBY M3mMepeHUX BeIMYMHA paamn ce AMjarHOCTUKA CTakba Ma-
LUMHCKUX U eNIeKTPOo NOCTpojerba Y XxuapoenektpaHama. [obujajy ce no-
Aaln O cTeneHy UCTpoLLera M owTeherba MaWNHCKUX enemeHarta (3yn-
YaHMKa, pyKaBalia BpaTUaa 1 0COBUHA, KIM3HUX U KOTP/bajHUX NeXKajeBa),
nogaum o aebanaHcy, Koju je BeOMa BarkaH NapameTap 3a banaHcupame
(ypaBHOTEKaBakbe) CMCTEMA Y jeAHOj MU BULLIE PaBHMW, Yy CKAaay ca npo-
NUCaHUM CTaHAapAMMa 3a HbanaHcuparwe. OgabpaHy cMMNTOMM KBapo-
Ba MapKupajy penesaHTHe ppPeKBEHLNjCKe IMHUjEe 1 CTBapajy BEINYUNHE
CMMNTOMA KBapOBa YMju Ce TPeH, MOXKe KOHTPOoAMCaTK. YCN0OBU anapmm-
pakba Mory 6MTM 3aCHOBaHM M Ha CTAaTUCTUYKMM NpoLeHama ofabpaHux
napametapa.

Ha cankama 8—11 npukasaHu cy OFF-LINE MOHUTOPUHT cMcTeMM pas-
HMX npounsBohaya Koje ce Hajuewhe Kopucte. Ha canum 8. npuKasaH je
ypehaj Leonova SPM — Sweden.

Leonowva™
:nﬁurl’:g

VibXpert

Cnuka 8. Leonova SPM — Sweden

124



NOT'TUCTUKA

Papg ypehaja 3acHmBa ce Ha metoamn The Shock Pulse Method. Y oa-
HOCY Ha Aapyre NOCTynNKe ANjarHOCTUKE KOTP/bajHUX Niexkajesa nomohy Bu-
6paumnjckMx napameTapa, 0Ba AMjarHOCTUUYKA MeToAa Pas/inKyje ce y Tome
wTo ce SPM noctynuu 6asnpajy Ha aHann3Mpakby KOTP/bajHOT /IEXKaja Kao
reHepaTopy yaAapHUX MMNYACa, a He Kao reHepaTopy Bubpaumja. To 3Haum
Aa Cce yaapHM MMNY/CK U3 Nexaja jaB/bajy Ha BUWMM dpeKkBeHUMjama U
MOTY Ce JlaKO AeTeKToBaTh y NpBoj ¢ha3un pa3Boja OTKasa /aerxkaja. Ypehaj
Ce He MOXKe KOPUCTUTU 33 ANjaHOCTUKY KAN3HUX Nexaja.

Ha camum 9. npukasaHu cy ypehaju ¢paHuycke ¢mpme 01 Db —
AREVA, 4nja je OCHOBHaA AeNaTHOCT Be3aHa 3a AMjarHOCTUKY HyKAeanHUX
enekTpaHa y ®paHuyckoj. Ypehaju cy manmx gumeHsuja, n1ako ce npeHo-
ce, MOTy Aa CTaHy y Len, umajy mohHe nepdpopmaHce Koje onaklasajy
CBaKOAHEBHM pag subpoanjarHoctuyapa.

OneproD MVP-2C OneproD MVP-2EX Multivib

Cnuka 9. llpeHocusu MoHUMOPUH2 cucmemu ppaHyycke gpupme 01 Db-AREVA

Ha Hawwum npoctopmma HajsuLue ce Kopuctu ypehaj: OneproD MVP-2C:
2-KaHa/IHKM NPeHOCMBM aHanmsaTtop Bubpauuja. Ypehaj omoryhasa jea-
HocTaBHO nNpaherse HMBOaA BUbpaLmja n codbucTUumpaHy aHanu3y u anjar-
HOCTUKY: KONEKTOP NogaTaka, banaHcMpare Ha nLy MecTa, iBOKAaHAHN
aHanusaTop BMbpaumja, ANTUTANHU CHMMAY 3anuca, aHaan3a pefosa y
CnekTpuma BMbpaumja 1 jow mHoro Tora. HapoumnTa naxkka nocseheHa je
CMatbery BpeMeHa akBusnumje n obpage curHana, 3axsasbyjyhu HoBom
anroputmy obpage n USB interface. laHac je MVP-2C Hajb6pKu cuctem Ha
TPXKULLTY.

Ha camkama 10. u 11. npukaszaHu cy ypehaju paHcke odupme
Brule&Kjaer(Schenck) v wseacke ¢pupme SKF.
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Cnuka 10. Ypehaj pupme Brule&Kjaer Cnuka 11. Ypehaj pupme SKF — Microlog
(Schenck)

3a MalLMHCKa M eneKkTpPOo NOCTpojera Koja Cy MHCTa/npaHa negece-
TUX FrOAWHa Npowior BeKa ypaheH je npojekat moaepHusaumje, ogHOCHO
3aWTunTe cucteMa og Behux KBapoBa, 0TKasa M HecunpaBHOCTU. puKas
cucTema aart je Ha camum 12.2 Cuctem 3alUTUTe NOCTPOjeHa o4 Ucnaaa us
paga u xaBapwuje 3aCHOBaH je Ha mepery 1 npahemwy Beher 6poja mexa-
HUYKMX NapameTapa paga NnocTpojemwa. BenmnunHe Koje ce mepe u nparte
cy cneaehe:

1. HMBO BMbpauuja Ha nexkajesuma (Vrms),

2. KPUTUYHE TeMmnepaType fexajeBa NoCTpojeHsa,

3. 6poj 0bpTaja NOroHCKMX MoTopa.

Ha ocHoBy 0BMX NapameTapa MOry ce AUPEKTHO U UHOUPEKTHO Ae-
TEKTOBATW HEMPABUAHOCTU Yy pady W 3alTUTM MOCTPOjeHba O BULIE MO-
ryhux kBapaosa. CucTtem 3a 3alUTUTY NPOjEKTOBAH je Tako Aa:

1. cnpeyaBa nperpeBae fiexkajeBa cuctema u owTeherba UCTUX.

2. neTekTyje aebanaHc poTopa cMcTeMa M cnpeyasa pajg y yCnoBMMA

noBuLWeHOr HUBOA BMbpauuja.

Cuctem ce cacToju oA CeEH30pa M MEPHO-aKBU3ULIMOHOT NOACUCTEMA,

KOjU NpUKyn/ba MepHe nogatke, ynopehyje ux ca 3a4aTm rpaHUYHUM
BPEAHOCTMMA M Mmemopuie y 6a3y nogartaka, U IorMYKor gena cuctema

8 Nnyen, X., 36ep, H., Merapau, H.: [Mpukaz moHumopuHa cucmema — TeXHUYKO Pa3BjoOHU LeHTap
—TRCpro — Hoswu Capg, 2010
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KOju NMPOrpamMckun ogJjlydyje o YK/byuymBaky afiapma uM/Mau eBeHTyaIHoOM
3ayCTaB/bakby NOCTpojera. MemopucaHm nogaun mory ce ca CD KapTtu-
ue yrpaheHe y mepHu cuctem npeHetn Ha PC padyHap y Exel dopmarty.
OBaKO KOHPUIypMCaH CUCTEM MOXKE Ce Aa/be XapABepPCKM U cOPTBEPCKM
npowunpmnBaT No notTpebu.

Cuctem je oCMULLIJBEH M KOHPUIypUcaH Tako Aa Yy Cayyajy nojase

anapma nowasbe SMS nopyke o CTakby CMCTEMaA Ha yHanpez nporpamm-
parbe bpojese.

Cnuka 12. [Ipuka3 MOHUMOpPUH2 CUCMEeMa 30 MAWUHCKA U ef1eKmpo rocmpojera Koja
ce 00a8HO Hasa3e Ha ynompebu (KknacuyHa uzeedba cucmema)
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luzba nadzora / dijagnosticki centar
(lokalno / udaljeno - internet veza)

S

tem za nadzor turbine
/ SCADA sistemi

-
T

TCP/IP (Ethernet ili Internet)

‘ aa
_—"‘
Sistem za permanentni ’ e
monitoring parcijalnog
razelektrisanja

OneproD

vibracije na kugiStu r———

Vazdu$ni zazor u generatoru

mz=== Proximity proba
=-—gmm Termopar

Temperature u generatoru

| Air gap senzor

Debljina uljnog filma u aksij. leZaju (relat. vibracijal

Temperatura u leZaju generatora -
Senzor parcijalnog

Relativne vibracije (XY - orbita) u leZaju generatora Sy
razelektrisanja

Snimanie faze i broja obrtaja na vratilu

Relativne vibracije (XY - orbita) u leZaju turbine Akcel
Temperaltura u leZaju turbine =@ Akcelerometar
nﬁ Velocimetar

Pozicija (zazor) zaptivnog prstena
= Apsolulne vibracije na kukism

CnuKa 13. lIpukas MOHUMOpUH2 cucmema xudpoazpe2ama, cmaHOapOHO KopuwheHu
ceHzopu, OneproDMVX, dujaeHocmu4KuU aKeusuyuoHuU cucmem u OneproD OujazHoc-
mu4ku cogpmeep

Y cBeTy NOCTOj MHOTO KBannTeTHMX npon3sohaya OFF-LINE moHuTO-
PUHT cucTema.

MNopen nNpumeHe caBpemMeHUX MOHWUTOPMUHI cUCTema, ayTop OBOr
paga MHOMMM KOPUCHULUMMA NOCTPOjera Npeasioxmo je npeBeHTUBHe
mepe oApKaBarba cuctema. Y nepmoamma BeAUKOr AOTOKa BOAE Y XU-
OpoenekTpaHama, jegaH geo Boge ognasu NoA3eMHUMM NyTeBMma Uc-
noA Temesba NoCTpojera, Ha KOjuMa Cy MOHTUPAHWU MALLUHCKU N eNeK-
TPO CKAONOBMW, ycaen yera A0Aa3n A0 caerama 1 nyuaka Temesba, WTo
n3asmBa xaBapujy ckaonosa. KopucHuk je npuxsatno obasesy ga ce
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CBAKMX LWECTU MeceLm NpoBepaBa Be3e CKA0MNOBA Ha Teme/buma’.

Ha camum 13. aat je npmnkas ON-LINE MOHUTOPUHT cnuctem ppaHLycke
¢dupme 01 Db-AREVA Ha noctpojery xugpoenektpaHe'?,

Ha ocHoBy pyroroaviwmwer WCKYCTBa Ha MNOCAOBMMA pPasBoja,
NCTpaXMBarba, MNPOjeKTOBarba M OApPKaBakba MALUMHCKUX U E€NeKTpOo
NOCTpOjera, ayTop paja MHOIO NaXke npuaaje Ha NPUMeHN MOHUTOPUHT
cuctema 3a yTBphuBarbe CTeneHa MCTpolerba KAU3HUX NeXKajeBa, Ha
OCHOBY MepeHa ANHAMUYKe NyTarbe pyKaBLa y nexajy (cavka 13).

Cnuka 14. [pumeHa MOHUMOPUH2 CUCMeMQ 3a K/U3HE fiexcajese Ha XUuOpoenekmpaHama

AKo ce pagu o TypbuHCKOM cuctemy ob6aBe3HO ce mepe ANHAMUYKe
nyTake Ha KOMOMHOBAHOM Nexkajy TypbuHe (paamjanHo-akcujanHu NexKaj),
paanjanHom nexajy TypbuHe n nexajy reHepatopa. Mepe ce penaTmsHe
BMBpauumje poTaumoHor cucteMa. Mopes oBor cMcTeMa, ayTop je NPOjeKToBao
nocebaH MOHWUTOPUHI cucTem Koju omoryhaBa amHamuuyko npahemre

9 erapau, H: YHanpehetbe cuctema TeXHUUKOF oprKaBakba MUHU XMAPOENEeKTpaHa, aHanmsa ys-
pOKa HecnpaBHOCTM, KBApOBa, OTKa3a y paay v xaBapwja, BT, 2017, Beorpaga.

10 JlnyeH, X., 3ybep, H.: MpoaKTMBHO oap:KaBare XMApoTypbuHCcKe onpeme npumeHom 01 Db-
MetrovibOneprod koHuenTa, TexHUYKa anjarHocTuKa, 6p. 1/2008. beorpaa.
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poTauuoHor cuctema y 3-D cuctemy, cnmka 14.1* Ha jeaHoj noKaumjm y TOKy
pafa XxMapoeneKkTpaHe HACTao je AMHAMUYKKM aebanaHc 36or owTehera
fionaTtuua pagHor Kona TypbuHe ycneq KaButaumje 1 nojase ,pitinga” Ha
pafHOM KOJy, LITO je NpOy3pOKOBaNo T3B. ,,pobeg” poTaunmoHor cuctema
N Harno Tpowere TYPOUHCKMX nexkaja. UcTpowere nerkaja M3HOCKMNOo
je u po 20 mm, a HaKOH Tora HacCTynu/O je Tpeke pyKaBua TypOUHCKOr
BpaTWNa Ha YeNNYHO] KOWy/bUUM nexaja. bp3om WHTepseHUMjom
AeypHor ocobsba cnpeyeHa je xaBapanja. CaHaunja owtehera ycnewHo
je 3aBpleHa.

Ha cavum 15. paT je npuKas caBpemeHOr MOHUTOPUHI cucTema 3a
ABe MUHWU xmapoeneKkTpaHe. CHara cBaKkor xuapoarperata nsHocu 100
KVA. Cnctem MOHUTOPMHIA MNPOJEKTOBAH je TAaKO Aa MOXKe MCToBpeme-
HO MpaTUTW ABa arperata y TOKy paja WauM camo jefaH arperar, 3aBUCHO
Of, AOTOKa KOJIMUMHE BOAE Y XMApOoeneKTpaHy. CUCTEM je MHCTasIMCaH Y
Enektponpuspean LipHe lope®.

hre e

Turtis 1 m Ttws

i WWJ
 Ee

= & Relay -:-ufE-ut(s) I

—h,

OneproD

" VIO!
&

<

Cnmka 15. [Tpukas MOHUMOPUH2 cuCMemMa Ha MUHU XUOpoeneKkmpaHama

\

1 erapau, H: HoBu npojekat MOHUTOPUHT cucTeMa 3a KAU3He nexaje, beorpag, 2013.

2 Zegarac, N.: Aplication of Modern monitoring systems in mini hidropower plants, Mllitary
Technical Courier, Vol. 64, br.4, pp 1102-1116. 2016.
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Ta6ena 1. Mlpeaned mozyhHocmu omKa3a Ha nocmpojery u o0208apajyhux oujazHoc-
MUYKUX napamemapa (MepHUX 8eaumcuHa)

MERENJE ”
o
ﬁggﬁ §<§A§ g 5§§ £ E g |8
§&§§9< aﬁ"‘i Sulfz|SE|EE|E| 2|54
vesmaomza - |salz3Ed|a8 HEISE 83\ 5555l 5 | 2 (2330
| POTREBNO MERENJE ggégg %g"éé’gezi%gg% % 3 gggg
S w (5 o 0
2 I 3 g E E (2|8 Sz & g g []
m Minimalni sistem el (Bl B o
A Standardni sistem A|lA|lA|A| A A A
¥ Preporuceni sistem v vl ¥ L vl v ¥ QY L]
o
MEHANIEKI DEBALANS ) °
°
ELEKTRIGNI DEBALANS o °
o
HIDRAULIGNI DEBALANS 0 °
°
KRITIGNE RADNE ZONE ) ° ° °
OTKAZ SMICUGE OSOVINICE (I.X) ° °
o
NESAOSNOST w0 °
KAvITACA ° ° °
ZAPTIVNI PRSTEN ° °
VELIKE VIBRACIJE TURBINE ° °
PREOPTERECENJE LEZAJA ° ° ° °
ZAMOR LEZAJA ° ° ° °
NEDOVOLJNA ZAPTIVENOST LEZAJA ° . ° °
OSTECENA IZOLAGIJA STATORA °
VIBRACIE NAMOTAJA U STATORU °
POMERANJE ROTORSKOG PRSTENA ° °
POMERANJE JEZGRA STATORA ° ° °
NERAVNOMERAN ZAZOR STATORA ° ° °
EKSCENTRICAN STATOR/ROTOR ° ° o
KONCENTRIEAN STATOR/ROTOR ° ° °
SAVIJANJE STATORA ° ° °
LABAVE SIPKE STATORA °
NEURAVNOREZENE SILE U ZAZORU - . "
STATORA
ZAGEPLJENO HLADENJE STATORA o
BLOKIRANI VODOVI VENTILACIE "
STATORA
PREGREJANI NAMOTAJI STATORA °
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Y pasbem aeny u3aBojeHe cy AMjarHocTMUKe cymapHe Tabene 2,3 n 4.
HaBeneHe Tabene cagprke pesvme nHbopmaumja n3 subpoaujarHoc-
TUYKNX NOCTpOjerba. BubpoanjarHocT1Ka je Halwia n3y3eTHO BEINKY Npu-
MeHY Yy TEXHUYKO]j AMjarHOCTULLM cucTEMA.

Tabena 2. HeypasHomexceHocm cucmema

M3Bop Bubpaumja | Moctojeha OunHamunukm Amnauntyaa | Kapaktepuctuke | KomeHTtapu
BMbpauuja npasal, cnekTpa
HepaBHoTexa
mace: )
Casujarbe poTopa
cratuakm 1X ycnen TepmanHor
NPUTUCKA MOXKe
. % 13a3Batu pact
pagujanHo
amnauTyge ca
TEMNepaTypom
cTabunHo y3ak
oncer
MHOrO
reHepasnHo, yonuTeHm
OnHamunykn 1X paguvjantu Hekun 1X 06K
XapMOHMK
HapaBHoOTeXe
MNap 1X paanjanm,
aKcujanHu
Ob6eLweHun poTop 1X akevjanum,
pagujantu
*PaaujanHa paBaH yK/bydyje TaHreHuMjaaHe NpaBLe Yy CBUM Ae/10BUMa.
X — 03HayaBa pen XOpMUHUKa Yy CNEKTPY Bw6pau,14ja.
Ta6ena 3. HecaocHocmu cucmema
M3Bop ITocrojeha JloMuHaHTHU Ammuryaa Kapaxrepucruke Komenrapu
BuOpanuja BuOpauuja rpaBaig CIIeKTpa
Behuna
Viaona Ppa3aeueHoCTH
1X, 2X aKCHjaJTHH crabuian y3aK orcer Ccy KOMOMHaLuje
HECA0CHOCT
YraoHHX U
napaielIHiuX
Ha nyrum
Mapanena 1X,2X paujaiHu CTaOUIHO y3aK orcer YHapeHHm
HECA0CHOCT pacrionnma 1X
he OuTH BuIM

152




NOT'TUCTUKA

; Paznemenocr
KomGuHaimja aI1jaTHO Takolhe ykazyje
yraoHe u 1X,2X pamy ’ CTabUIHO y3aK orcer yxasyl
aApanese aKCHjaTHO Ha MOHOXEHE

P ca2X
. O06uuHO
2X, noBehame | paaujaiHu,
Hampernytu . BUCOKH MOBE3aHM ca
. ca 1X ¥ TOHOBH | TaHTCHIIHjaJIHN, y3aK orcer .
nexaj . . crabmIHI aKCHjaTHIM
nexaja aKCHjaTHH
KOMITOHEHTamMa
O6u4yHO
2X pacre
MOBE3aHH
Hecaocuu y U3HOCY .
paaujamHo CTabMITHO y3aK orcer ca HIKUM
nMITeIEp XapMOHHKA .
AKCHjaTHIM
JIOTIATHIIE
AMILTHTYIaMa
. 06uuHO 1X 60oynn | XapmoHHIIN
pazaujaiHo,
Hecaocrnoct | Brcoka croma . OTICE3U OKO y3ymuema
TaHICHIMjaJIHO, | CTaOMIIHO
3yITYaHUKa y3ymuema . CTOIIC Y3yIueha 3yMYaHUKa CY
AKCHjaTHO .
3yMYaHUKa yoOuuajeHu

Tabena 4. CasujeHa 0co8UHA — 8pPAMUSIO cUCMeMd

M3Bop Bubpauuja Moctojeha JOMUHAHTHM Amnautypa | Kapaktepuctuke KomeHTapu
Bubpaumja | npasay, cnekTpa
. oTpajanoc
HesHaTHO casuja akcujanmo, ﬂazg JoIT1o Ta
| 1X, 2X paawjanHo, cTabunHo y3ak oncer poTop

0OCOBMHA —BPATUIO ce jaB/ba Kao

TaHreHunjanHo
HepaBHOTEXa

. . [JoTtpajanoct
CaBMjeHa 0COBUHa aKcujanHo, y3ak oncer,

. cnojHuua ce
— BPaTWUIO Ha 1X, 2X pagujantHo, cTabunHo mo¥xaga 2X nnm 'aBera :;0
cnojHuuama TaHreHunjanHo 3X xapMoHUKa ]
pa3sgeweHocT

Y cBeTy NOCTOjuM MHOro KBanuTeTHMX npomssohavya ON-LINE MoOHUTO-
PUHT cucTema: Emerson (MoHUTOPUT cUCTEM je MHCcTanupaH y TE MNsbessba),
Bently Nevada (cucrem je nHctanmpat y XE Buwerpaa), Brule&Kjaer (cu-
Tem je nHctanmpat y XE Nepyhuua) n apyru nponssohaumn cuctema.

Y tabenn 1 gat je nperneg MoryhHOCTK OTKasa Ha NOCTPojeruma 1
oaroBapajyhu AnjarHOCTUYKM NapamMmeTapu Koju ce Mepe U aHaAn3unpajy.

MpurKasaHa je KoHuenumja: MUHMMAAHOT, CTaHAAPAHOTr U Npenopyye-
HOF MOHUTOPWHI CUCTEMA Ha MOCTOjerbuMa.

32 MalWWHCKa W enekTpo MoCTpojera Ha Kojuma Hucy yrpaheHu
ON-LINE MOHUTOPUHI cucTeEMM Npenopyyyjy ce nepmoauyHa mepera
oppeheHnx AnjarHOCTUYKNX BEZIMYMHA, CBaKMX 12 oaHocHO 15 meceupm.
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MPUMEHA CABPEMEHUX MOHUTOPHUNT
CUCTEMA HA MAWWNHCKUM N ENNEKTPO
MOCTPOJEHLUMAY TEPMOENNEKTPAHAMA

McnuTuBarbe TEXHWYKE MCNPaBHOCTM MOCTPOjeHa Y TepMOoe/ieKTpaHa-
Ma NpeacTaB/ba KOMMIEKCHY aHaNn3y KOHCTPYKLMOHMX NapameTtapa, ycio-
Ba EKCr/ioaTaumje U oaprKasatba, UCTOPUjATA MOTOHCKMUX Aorahaja, pexxmMma
paza, pe3yaTtata NepPUoANYHUX U KOHTUHYANHMX UCMUTUBAbA (YKbyuyjyhu m
babpuuka), 06aB/bEHNX MHTEPBEHLM]A U BU3YEIHUX Nperneaa.

CnukKa 16. TunuyaH npukas pada mepmoeneKkmpaHe Ha yaase

1. PacxnadHu mopaks; 2. lymna pacxnadHe 8ode; 3. EnekmpoeHep2emcKu cucmem
(mpodghaszHa cmpyja); 4. TpaHchopmamop (mpoghasHa cmpyja); 5. EnekmpuyHu 2eHe-
pamop (mpogpasHa cmpyja); 6. HuckomaayHa napHa mypbuHa,; 7. KoHOeH3amHa
nymna; 8. lMNapHu KoHOeH3amop; 9. CpedremsaayHa napHa mypbuHa; 10. Peey-
namop napHe mypbuHe; 11. Bucokomaa4yHa napHa mypbuHa; 12. Omnaurbay;
13. PeceHepamugHU 3azpujay HanojHe sooe; 14. [1oso0 yarea (MoKpemHa mpa-

Ka); 15. ByHKkep 3a yeam; 16. MauH 3a years; 17. MNapHu 6ybar eeHepamopa
nape; 18. O0wreakusay; 19. Mpezpujay nape; 20. Tna4yHU 8eHMuUAamMop 8a3oy-
xa; 21. Mehynpeepujay nape; 22. Ycuc 8a3dyxaa 3a cazopesarbe; 23. 3azpujay
s800e (ekoHomajzep); 24. lpedzpujay 8azdyxa; 25. Odsajay yecmuuya (ucnupay
2acosa); 26. NcucHu eeHmusaamop OumHux 2acosa; 27. lumraK 3a OUMHU 2ac
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Ha cavum 16 aat je npukas TepmoeneKkTpaHe Ha yrasms,
MOHUTOPUHT CUCTEM Ha TEPMOENIEKTPaHaMa 3aBMCU 04, KOHCTPYKLUNje
NOCTpOjerba U 3axTeBa KpajHer KOPMUCHUKA KOjU Keam HUBO MOHUTOPUHT
cMcTeMa Aa MHCTanuwe. Y npuaory cneguy jefaH npumep 3axteBa Hapy-
ymnoLLa NOCNA Y jaBHOM TEHAEPY, 338 UHCTANlALMjy MOHUTOPUHT CUCTEMA.
Y 3axTeBy ce Tpaxu Aa m3Bohay pasoBa UCNOPYYU U YIpaan MepHy
onpemy Koja Tpeba fa 0be3beay mepeme:
. X042 CepBOMOTOPA perynalumMoHnx BeHTnna Typbure,
. bpoja obpTaja TypboarperaTa (ca Nokasnueayem Ha TYPOUHM),
. UICKPUB/bEHA (EKCLLEHTPUYHOCTU) POTOPA,
. OCHOT (aKcujanHor) Nnomaka potopa — ABa KOMNAETa,
. penatusHor wmupera potopa CVP, CSP, CNP — Tpu Komnnera,
. TONNOTHOT Wnpera kKyhuwta CVP u CSP — aBa KomnneTa,
. anconyTHMX BUbpaLmja y NexkajHnm cknonosmMma Typboarperata — 10
Komnnera).

NOUubWNPE

MoHyhau Tpeba Aa ncnopyym KoMmnaetaH MepHU CUCTEM KOju ce cac-
TOju oAy

® L|leHTpa/IHe HaA30pHe jeAMHULE, HanojHe jeauHnLE U noTpebHor

6poja moayna,

® CeH30pa, Hocavya CeH30pa, KyTuja 3a cnajarbe 1 notpebHor

Kabnosckor npubopa,

* KabnoBa 3a NoBe3MBatbe KOMMNIETHOr CUCTEMA.

Mpounssohau cuctema mopa 6uTn cepTndmKoBaHa Npema cTaHaapay
ISO 9001. LleHTpanHa Haa30pHa jeAnHMUA CMeLTa ce y nocebaH opmap
KOjU Ce MOHTMPA Y TEPMOKOMaHAY eneKkTpaHe ca HanojHOM jegUHULLOM
220 +15V, 50 Hz v peayaaHTHO 24 V DC 1 noTpebHum 6pojem moayna ca
moryhHowhy npolmpersa ¢ uubem obesbeherba Hagorpaate cMcTema.

Cuctem mopa aa obesbeau:
1. napanenHy (HeMynTUNAEKCMpPaHy) akBM3MUMjy M Npouecupare

CUrHaNa CBUX MEPHUX BEIMYMHA Y PEATHOM BPEMEHY;

2. 3ameHa U KOHPUrypucarbe HeMCNpPaBHUX Moayna mopa BUTK mo-
ryha y TOKy paZa cuctema, a 3aMeHa MoAyNa LLeHTpanHe jeanHu-
LLe He CMe 3axTeBaTu peKanmbpaumjy; KBap jegHor MepHor Moay-
N1a He CMe YTULLATM Ha paj, 0CTaTKa CUCTEMA;

3. penejHe (anapmHe) u3fase 3a CUrHase WUCMPABHOCTM CUCTEMA

13 Wikipedija: https://hr.wikipedia.org/wiki/Termoelektrane)
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10.

136

(LeHTpanHe jeanHULE, NOjeANHUX MOAYNA U3MEPHOT KPyra), Kao
M jaCcHY MHAMKaUMjy NojaBe Buno Kor anapma;
meperbe u obpaay curHana anconyTHUX Bubpaumja nexajesa y
CKnagy ca ctaHgapaom ISO 10816;
Meperbe OCHOr Momaka mopa butu M3BeaeHO ca ABa CeH3opa U
JNIOTMKOM ,,ABa 04, ABa”; 32 OBO MepeHe MOpajy NocTojaTn ABa 13-
Nla3Ha peneja ca BpemeHCKOM peakuujom ucnog 0,1 cekyHan m
jaCHOM MHAMKALMjOM aflapMa Ha CAMOM CUCTEMY;
M3Na3He jeAHOCMepHe CUrHane CBUX MEPEeHUX BPeaHOCTU Kao
CTpyjHe curHane 0,4—20 mA;
Ha NynTy pykoBaoua 06e36eaMTn NokasHe MHCTPYMEHTE Ca OAro-
Bapajyhom ckanom 3a mepetrba oa 1 40 6 (9 uHCTpymeHaTa), a 3a
mepere 6poja 0bpTaja ogrosapajyhu MHCTPYMEHT 1 Ha TYPOUHY;
OVMEH3Mje M CKasle MHCTPYMeHaTa YyCariacuTu ca MHBECTUTOPOM;
KOHeKTope ca aHanorHMm AC CMrHanMma MepHUX BeanymHa 3a
NPUK/bYYEHE ANjaTHOCTUYKNX MHCTPYMEHATA;
KOMYHMKaumMjy ca HagpeheHMm CUCTEMOM KOHTpoOJsie npoueca
DCS npeko Hekor oA, cTaHaapaHux npotokona Modbus nan OPC
N BPEMEHCKY CMHXPOHM3aLMjy Ca EKCTEPHUM CaTOM;
CUCTEM 33 AMjarHOCTUYKN MOHUTOPUHT Mopa 6uTu Ha Win-dows one-
paTMBHOM cucTemy; 6asa nogaTaka KOHLMMNMPAHA TaKo Aa Ce MOXKe
KOPUCTUTPU HapeaHux 15 roamHa; codTeep 3a AMjarHOCTUKY Mopa
61T MoaynapaH 1 ca moryhHOCTMMa NpoLwmrpersa (Hagorpaame).
e [padunykn npukas

— FFT cnekTpu
— CneKkTpu NPOLEHTYaNHO KOHCTAHTHUX NOjaCHMX oncera:

— KacKagHu (3D aujarpamu)

— opbuTHe TpajekTopuUje

— Nyquist-oe gnjarpam

— Campbell-oe pnjarpam

— NPOMeHa No3unLmje LeHTpa BpaTKaa ca NpomeHoMm bBp3uHe
e TpeHaupame:

— anconyTHux Bubpauuja y cknagy ca craHgapaom ISO 10819,

— penatusHuWX BUbpaumja y cknagy ca ctaHaapaom ISO 7919,

— MpPBOr U APYror xapMoHMKa no bpojy o6pTaja,
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— NPOLECHUX NapameTapa: U3ayekrba, TONJIOTHUX LUmpeHa 1 ap.,
— npeHAuparbe cnektapa Yy MPOUEHTYyasIHO KOHCTaHTHUM
nojacHUm oncesuma wupuHe 23% un 6%.
e [lnjarHocTMYKe PyHKLUNje Yy CTaLMOHAPHMM U NPEeNasHUm pe-
KUMUMa:
— FFT cnekTpn AMHAMUUYKUX BEIMYMHA,
— [lpoueHTyanHO KOHCTAHTHKU NojacHu oncesun 23% u 6%,
— OpbuTtHe TpajekTopunje penatuBHMxX BMbpauuja.
11. Hocauu ceH30pa OCHOr NOMaKa 1 penaTMBHUX LWKMpeHa poTopa
CVP, CSP n CVP mopajy 06e36eauT npoBepy MepHOr Kpyra
nomepar-eM CEH30PA Y OAHOCY HA POTOP (KOHTPONA NOMaKa
npeumM3HMM KOMMapaTepoM) y rpaHUL,aMa MeEPHOT oncera.
12. MpownsBohay cuctema y3 yobuyajeHe rapaHumje mopa ga
06e36ea1 NPOU3BOAHY PE3EPBHUX AE/10BA 33 HajMakbe ceam
roguHa ekcnioaTtauumje.
MoHyaa Tpeba aa cagpku cnegehe uenvHe:
® V3pajly TEXHWUYKOr NPOjeKTa 3ameHe CUCTeMA KOHTPO/IE MeXaHUUYKMX
Be/IMUMHa Typboarperata ca KOHKPETHUM pellerMMa yrpagte
HOCaya ceH3opa npema noctojehm mepHUM cTazama Ha poTopy U
PacnonoXMBOM NPOCTOPY Y SIEXKajHOM CKNONOBUMS;

® LCMOPYKY ONpeme, MOHTaXXHOF MaTepujana n Kabnosa npema
YCBOjEHOM TEXHMYKOM MPOjEKTY;

® yrpafmy, NoBe3unBarbe U Ny Takbe y paj 3a Bpujeme KanmtaaHor
peMoHTa 1 cTapTa 6/10Ka;

® rapaHumje 3a UCMOpyYeHy onpemy 1 peLlera no cuctemy ,, Kibyd
y pyke”.

Y3 NOHyZy AOCTaBUTU TUMOBE M TEXHUYKE KapaKTePUCTMKe NoHyheHe on-

peme, pedepeHLe 3a onpemy 1 pedepeHue Gprpme 3a 0By BPCTy NOC/I0BA.

CAWMYHK cy pe3ynTaTv Meperba AMjarHOCTUYKMX NapameTapa Kao Kog,

XMAPOENEeKTPaHa U APYruxX MALIMHCKUX U eNeKTpPo MocTpojera. 36or
obumHocTK paga Hehe BUTK NpPUKa3aHW.

Ha ocHOBY M3N0XKeHOr 3axTeBa 3a HabaBKy M MHCTanaLuMjy MOHUTO-

PUHT CUCTEMA MOXKE Ce 3aK/by4YnTH Aa je N0cao BeoMa 3axTeBaH M OAroBO-
paH. Onpema Koja ce yrpahyje Beoma je CKyna, aJin ako ce yame y 063up
03 TepMOeneKTpaHa AOCTUKE BPEeAHOCT 04, HEKOIMKO CTOTUHA MUJIMOHA
eBpa, CBaKaKo Aa je 0Baj MOCAa0 EKOHOMCKM OMNpaBaaH.
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MOTYRHOCTU NPUMEHE MOHUTOPHWT
CUCTEMA KOJN PAOE HA TIPUHUUNY
MAIHETHE JIEBUTALUWMIE

MarHeTtcka nesutaumja uam MAIJIEB TexHonorvja 6asupaHa je Ha
MarHeTMsMy y Kojoj jegaH objekat nebau (nesutmpa) Hag apyrum 6es
MKaKBe MeXaHW4YKe NoTrnope, camo y3 Nnomoh marHeTckor nosba. Y emy
ce [ejCTBO rpaBMTaLMOHE Cuae NOHMLIITABA AEjCTBOM €NEeKTPOMArHeTCKe
CUfie UCTOF MHTEH3UTETA W NpaBLa, ain CYNPOTHOI CMepa YMMme ce no-
cTuXe nebaeme. EpHWOOBa Teopema A0OKa3ana je Aa je oBa TEXHOOMKja
HEM3BOA/bMBA Y MPAKCKM Kopuwherem KNaCUYHUX eNeKTPOMarHEeTCKUX
nosba jep je cuctem HectabunaH. Mehytum, y3 nomoh eneKTPoHCKe cTa-
6unumsaumje nan gujamarHetvka moryhe je n3Bectu ctabuiHy MarHeTcKy
nesuTaunjy. JeaHa of, NPaKTUYHUX NPUMEHA OBe TeXHONOoruje je y T3B.
MATJIEB Bo30BMMa, KOju cy U Aasbe y ¢pa3m UcnuTtmBakba, aaum cy 4o caja
nokasanu cjajHe pesynTaTe, pa3smsLlumn 6p3uHy ao 581 ( km/h).

MAITIJIEB BO3

MAIJIEB 803, ckpaheHo of mazHemHa siesumayuja Bo30BW, NPeACTaB/bajy
nocebHy BPCTY 6p3rx BO30BA YMjM je NMPUHLMN paZia 3aCHOBAH Ha T3B. MA2HEMCKO)
sesumayuju™. To y NpaKkcy 3HauM Aa cam BO3 3axBasbyjyhn AejcTBY en1eKTpomar-
HeTHe cune nebam (nesumupa) Haz, NOcCeBHOM BPCTOM LUMHA, LITO 3Ha4M A3 He Mo-
CTOju cuna Tpersa Mamehy Bo3a U LWKHA. Ha Taj HauMH BO3 je Y CBOM KpeTakby Cyo-
YeH Camo Ca CWJIOM OTMNOpPA Ba3/yxa, Koja je MHOro Marba Y O4HOCY Ha CUY Tperba
n3mely KnacuyHMx BO30Ba M LUMHA, Ynmme ce Kog, MAIJIEB BO30Ba NOCTUKe Apac-
TMuHO Beha 6p3nHa. OBaj cuctem je 3a caga U gasbe y Gpasu ucnutmeamsa. JegmHa
3a caga onepatmBHa MAIJIEB »ene3nHnua Hanasm ce y LLaHrajy n nosesyje rpag,
ca aepoapomom MyaoHr y ay*kuHu o 30 km, Ha Kojoj je Hajseha 3abenexkeHa 6p-
3mHa 501 km/h. Mopes, Tora LMpom CBETA NOCTOjJU HEKO/IMKO EKCMEPUMEHTA/THUX
Tpaca Ha Kojuma je Hajseha f10 caga 3abenexkeHa 6p3nHa 581 km/h, a HayuHMLM
npeTnocTas/bajy Aa je Teopujckm moryhe goctmhm 6p3nHe oa oko 900 km/h. JeaHa
of, Hajsehrx MaHa OBOr CMCTEMA je BUCOKa LieHa M3rpaarbe, 300r Koje je rpaarba
MAIJIEB »xene3Huua ncnaatmea CamMo Ha AeOHUL@aMa Ha KojUMa ce NpeBo3un Be-
KM 6poj NyTHMKa 1 A06apa, MaKo je LeHa Camor oapKaBakba (Kako BO30BA, TaKO
M npyre) HaKOH rPaHbe 13y3EeTHO HMCKa.

14 Wikipedija https://sr.wikipedia.org.
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Cnuka 17. llaHeajcku MATJIEB o3

Ha canum 18. AaT je npuKas NOroHCKMX CUCTEMA Ha MPUHLMNY mar-
HeTHe nesutaumje. 1,617

Levitacyski
elektromagnet

Levitacija

CnuKa 18. lMpukaz cucmema MAIJIEB 803a Koju padu Ha MpuHYyUy mazHemHe nesumayuje

15 H.W. Lee, K. C. Kim in J. Lee, IEEE Trans. Magn. 42, 1917 (2006)
16 A. Cassat in M. Jufer, IEE Trans. Appl. Supercond. 12, 915 (2002
17 Bizjak, R.: Univerza v Ljubljani, Fakulteta matematika in fiziko, Ljubljana, 2008
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MNoasemHe xenesHuue (MeTpou) rpage ce y BeIMKMM rpagoBuma aa
6u ce pacTtepeTno HaasemHu caobpahaj. Bulwe aetasba 0 BO30BMMA KOjU
pafie Ha NPULUMNY MarHeTHe IeBUTaLMje MOXKe Ce BUAETU Yy anTepaTtypu'é,

HacTtaBaK Lenor npojekta o4HOCK Ce Ha Npuyy y Heka byayha Bpeme-
Ha rae Goodyear, no3HaTK npomssohay ryma, Bepyje Kako je Hanpeaak
ynpaBo Y OBaKBOM MpOM3BOAY.

Goodyear je Ha MehyHapoaHOM cafioHy aytomobuna y *enesn 2016.
npeacTaBuo BM3ujy ryme. byayhHoCT ryme Koja ce cBojum chepmnyHnm ob-
JINKOM 3HaTHO Pas3/ivKyje oA AaHalHbuxX ryma’,

Takohe, npeacTaBmo je BU3MOHAPCKKM KoHLLenT ryme Eagle-360, ca je-
ANHCTBEHUM 06/1MKOM Kyrnie n moryhHowhy okpeTarba o 360 creneHu
KOja je HamereHa ayTOHOMHUM ayToMobunmma byayhHoctu. f'yme cy ca
BO3W/IOM MOBE3aHE MyTEM MarHeTHe neBuTauuje, a yrpaheHn ceH3opwu
Generxke yc/ioBe Ha NyTy, Te UX Wasby aytomobuny, pagm nosehasatba cu-
rYPHOCTM APYrnx BO3nna.

MHoBaTMBaH 06/MK KOju ce 3acHMBaA Ha 117 rogMHa nNpousBoOAmbe
ryma, npukasyje Goodyear-oBy BM3njy 6yayhHOCTM M JOHOCKM MHCNMPaA-
TMBHO peLllerbe 3a Bpeme Y kKome he ayTOHOMHa BOXKHa NOCTAaTU HeLWTo
cacBum yoburyajeHo (camka 19).

Cnuka 19. lMpuka3z aymomobuna Koju padu Ha NPUHYUNy mazHemHe aegumauuje
(npojekam Goodyear)
Goodyear cmaTpa Kako OBa BPCTa KOHLENTya/HE TYMe HyAM MHOrO
BULLE YNpaB/bMBOCTU, AonywwTajyhu jeagHOCTaBHO NapKkupame bes oKkpe-

18 EnekTpoTexHunyku dakynteT y beorpaay — EnektpuyHa Bo3una, janaHcka MAIJIEB xkenesHuua,
Beorpag, jaHyap, 2008.

. http://www.ekapija.com/website/sr/company/photoArticle.php?id=1461231&path=goodyear_-
080616.jg
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Tarba Bo3una. CeH3opu yHyTap came ryme Ha Bpeme he curHanmsmnpatu
CTakbe Ha NyTy M NpunaroauTn npomersnee hennje Ha camom npoduny
ryme, He 6u nu curypHocT n ctabunHoct yHanpen 6une npunaroheHe.

HoBa TexHonornja nosesana 61 cucrtem ca OCTaIMM CyANMOHULMMA Y BO-
XM, KOja 61 BO3MAMMA UCTUX KapaKTEPUCTMKA jaBUIa KaKaB UX TepeH
YyeKa y Hagonasehoj pytn. KoHTpona ryme npuanMKkom cyBOTr BPEMEHa, a
MeKLake 1 6o/be Npujarbarbe NPUIMKOM MOKPUX yCnoBa. Mako KoHuenT
3aMULL/ba HEKe 3aHUM/bUBE MAeje, HUCMO CUTYpPHU Y BeHedUT Marbe
KOHTaKTHe NoBpLMHeE, ¢ 063MPOM Ha TO Aa Ba/bKacTU 06jeKT nonyT Tpe-
HYTHWX peLlerba Koja ce KopucTe, Ap*ku Behy nospLwnHy nognore.

MocToje n apyrv Nnpumepu NpUmeHe marHeTHe nesuTaumje. CnoBeHauku
npoussohay enekTpuyHmx ypehaja MAIJIEB-Ayamo npeacTaBuo je NpBu rpa-
MO®OH KOjWu pagy Ha NPUHUMIMY MarHeTHe neBuTaumje (Marnes rpamadoH) u
omoryhaBa ga nnova He goampyje Touak rpamadoHa (cnmka 20).

ik

Cnuka 20. MAIJIEB 2pamaghoH

CBeMUPCKM Bpoa, Ha MarHeTHy nesuTaumjy ?

Mpeko aaHa MaTtujac Bepxacen paau Kao KOHUENTyanHU An3ajHep
y bansapay. Mehytum, kaga nagHe Hoh npeTtBapa ce y 3a/byb/beHMKa Y
CBEMUP KOju BOMIM Aa OCMULL/baBa HOBE MJeje 33 CBEMUPCKA NYTOBakba,
nonyT CBEMUPCKOTr 6poaa Ha MarHeTHy neBuTauujy.

,Ybp3are nomohy marHeTHor nebgerba Ha cTasn. To HUje Moja
naeja, byayhu ga je seh ayro npeanaraHa Kao jedpTuHMja anTepHaTUBa
npBoj ¢asm CBEMUPCKOT NlaHCUparba. PeannctnyHo, mucamm ga 6m tpe-
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6ano0 ga ce M3BOAM Y BAaKYYMCKOj LEeBW, ann wTa je Ty 3abaBHO?”, peKao
je Bepxacen.

,fpunMkom ybpsaBarba NOTPeOHO je jow HewTo WTo he npeyseTtu
netenuuy Kako 6u gocturna 6p3vHy notpebHy 3a nsnasak y opbuty. Y
CNyYajy netenunLe Kojy cam HaupTao, NpBo ybp3asa nomohy marnesa, Tj.
MarHeTHe nesBuTaumje nnmn nebaera og 3 maxa, notom ysnehe ca crase
[0 BUCUHe og, peummo, 1.500 meTtapa. Taga ce nann cynepcoHUYHN Mo-
TOp W netenuum aaje 6p3nHy og, 15 maxa, HAKOH Yera KOHa4YHO MOTOP Ha
TEYHO ropuBo Aaje netennumn opbutanHy 6p3unHy”, objawr-aBa Bepxacen.

NckyctBa Kopuwhera MAIJIEB Bo3a y noa3emHoj xeneHmum (me-
TPO) YKa3yjy Aa je HeonxoaHa KOHTpoa 1 obesbehere npyre, ynasa u Us-
Na3a u3 Bo3a (360r eNeKTPUYHUX UCHCTaNaumMja Nos, BUCOKMM HAaMOHOM),
a npumeheHe cy 1 3HaTHe pas/MKe Kaga ce Bo3 Kpehe y3b6pao(ycnoH) —
Taga Komnosuunja Bo3a 6poju marbm 6poj BaroHa.

3aK/by4vakK

MpmeHOM caBpemMeHUX MOHUTOPUHI CUCTEMA M MeToAa TeXHWUYKe
ANjarHOCTUKE MOXKe ce Moy3AaHo YTBPAUTU Kaga u rae he Hactatu npo-
61em y fa/boj eKcnioaTaumnju cucTema, NPOLEHUTU Kako he cuctem aasbe
bYHKLMOHUCATU TOKOM BpeMeHa, NpeaBUAETN Y3pOKe KBapoBa M HaunHe
HUXOBOT OTK/Iakbaka, NpeaBuaeTy Bpeme A0 3aCToja UaM OTKasa cucte-
Ma.

CaBpemeHe meToge TEXHWYKE AMjarHOCTMKe Ha 6a3m meperba me-
XaHUYKMX U eNeKTPUYHUX BEIMYMHA U HbUXO0Be aHanuse, omoryhasajy
NOAPLUKY CEH30pa Pa3IMYNTUX HaMeHa M pa3Hux npoussohaya. MNpyxajy
ce moryhHocTM Beoma HanpegHe codpTBepcKe KOHOUrypaumje MOHUTO-
PWHT cuctema. MiamepeHe u copTBepckm obpaheHe BpeaHOCTU NapameTa-
pa Kao M kbnxoBe rpaHnUYHe BpeAHOCTU U anapMn NpuKasyjy ce Ha pasHe
HauunHe. MNoceayjy moryhHOCTU Aa/bUHCKOr ynpaB/batba M HAA30pa, UC-
K/byuMBarbe NOroHa M3 ynotpebe ¢ uu/bem npeseHumje og owTteherba m
XaBapuje cucrema.

Obe3beheHa je BUCOKA NPELIU3HOCT Mepera CBUX MEPHUX BEANYNHA
Ha OCHOBY KOjUX C€ MOXe Yy MOTYHOCTU YTBPAUTU TEXHUYKA MCMPaBHOCT
nocTpojemrsa.

BulweKaHanHn, moaynapHu, copTBEPCKO-XapABEPCKM cCUCTEeMM 3a
npahere, KOHTpoOAy M 3awTuTy, omoryhaBajy oTummsaumjy paga no-
cTpojerba. Benunka je npumeHa y cBUM TeXHUYKMM 0bnacTMma: moTopu
Ca YHyTpalWHMM caropeBartbeM, XMApPOeNeKTpaHe, TepemoeneKkTpaHe,
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npouecHa NocTpojera n MHore gpyre obnactu. OmoryheHa je nogpuika
Pa3NIMYUTUX MOHUTOPUHT cUCTEMA (KoMmnaTbuaHocT ypehaja un onpeme)
pa3Hux npon3sohaya. Beoma cy BaXkHa MalLMHCKA M €NEeKTPONOCTPOjeHa
KOja ce Hanase y cMcTemy poTtauuje n HenpekUgHor Noroxa.

AyTop paga nocebHy naxkrwby npuaaje AMjarHoCTULM KAU3HUX U KO-
TP/bajHUX NeXKajeBa, 0f, 4vera 3aBMCU OCHOBHO OYHKLMOHWUCAbE MNO-
cTpojerba. KopucHuumMma onpema cyrepuile aa ce n 0Baj A4€0 MOHUTO-
PUHT CUCTEMA MHCTaNNLLIE Y CUCTEME OApXKaBakba MNOCTPOjerba.

Y pocafaw o) NPUMEHN MHOTU BaXKHU CUCTEMU HUCY MManK yrpahe-
He MOHWUTOPUHT CUCTEME Ma Cy HacTajanu 6pojHu npobaemu.

3a noctpojera Koja ce Hanase Ha ynotpebu oa neaceTmx roamHa
NPOLUNOT BEKA MPOjEeKTOBAHM CYy jeAAHOCTAaBHUjU MOHUTOPUHT CUCTEMM 33
npahere 0CHOBHUX PYHKLUMja. AnapMHU CUCTEMM MOTY BUTU CBETIOCHOT
WK 3BYYHOT KapaKkTepa, OA4HOCHO y 061Ky SMS obaseluTersa.

O6nacT TeEXHUYKE AWNjarHOCTUKE je BeoMa WMHTEepPEecaHTHO noapydje
33 MHOre Hay4YHUKe, jep je HeA0BO/bHO UCTPAXKEHO Kao U Y MeAULMHCKO]
AnjarHocTmuym.

MocebHo je MHTepecaHTHa 06/11acT NpMMeEHe CUCTEMA KOjU page Ha
NPUHUMNY MarHeTHe nesBuTaumje. Y amtepaTypu ce He Moxe Hahu MHo-
rO PasBOjHUX U UCTPAXKMBAYKUX pe3ynTaTa u3 ose obnactn. KomnaHuja
Goodyear ypaguna je naejHu npojekaTt aytomobuna Koju paan Ha oBOM
npuHLMNY.

Hamehe ce nuTame ga M Hac y cKopoj byayhHocTM oyekyje npumMmeHa
OBWX CMCTEMA Ha NIOBHMM 0bjeKTMMa (pasHe BpcTe Yamaua, 6ponoBa,
Kpy3epa 1 C/1.) 1 33 BOjHe CBpXe.
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