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1. KomIr'ioTepHO-iHTerpoBaHa cucTeMa rofadi razy B CyJJHOBUI A13e/b-TeHepaTop 3a JOIIOMOTOI0

II'€30I1€pEeTBOPIOBAYIB

2. Computer integrated system for fuel gas supply to marine diesel generator with a help of piezoelectric

transducers

Pedepar:

1. Incepraujiiina po60Ta IpUCBsIYeHa BUPIlIEHHIO aKTyabHOI HAyKOBOi-TeXHIYHO] 3a/1ayi — OKpaleHHs CUCTEMU
nojadyi najaupa CyIHOBUX NM3€JIiB, sIKA CIIpHUSE iBUIIEHHIO 6€3I1€KN CyJHOIJIAaBCTBA. B pe3ysbTaTi BUKOHAHUX
aBTOPOM JIOCJIiIKEHDb OYJI0 BUSIBJIEHO P, 3aKOHOMIPHOCTEM, aHali3 SKUX O3BOJISIE CTBEPAKYBATH, 110
copmybOBaHi B poOOTi 337ja4i MOKYTb BBaKATUCSI BUKOHAHUMHU. [Ipy BUKOHaHHI po60TH Oy/IM BUKOPUCTAH]
KOPEKTHI i oCTOBipHI MeToAu NocifKeHHs. [IpoBeeHnil aHasli3 Cy4acCHOI'O CTaHy KOMITIOTEPHO-iHTErPOBaHOI
CHACTEMHU YIIPaBJIiHHS 10JaY€el0 N1aMBa B CyJHOBUI IBONAJIMBHUI AU3€JIb-T€HEPATOP CylHa-ra3oBo3a LNG npu
yrunidanii CHxX JOBIB 110 OHUM € KOMIIOHEHTIB CHUCTEMH, 110 3HIKY€E POOOTO 3[aTHICTh € KJIaraH [104adi rasy 3

€JIEKTPOMAarHiTHMM COJIEHOIOM. ICHYIOYI TUIIM IEPETBOPIOBAYIB HE BUPIIIYIOTh TUX 33724, TaK K BOHU BC€ PiBHO



MAaIOTh €JIEKTPOMAarHiTHUI IEPETBOPIOBAY B CBOEMY CKJIaZli. BimoMi pimeHHs B 0671aCTi '€30€71eKTPUYHUX
[IepeTBOPIOBAYIB He 33/10BOJIbHSIOTh BUMOTaM JO pOOOTH 3 KJIallaHOM I107adi rasdy B CyIHOBUII JBOTIAJIMBHUN
cepeHbO0OEPTOBUIL Iu3esb-reHepaTop. BinoMi pilleHHs B aBTOMOOI/IBHIN rasysi Ta pillleHHsIX J1s1 CYAHOBUX
Maji006epTOBUX [IBUTYHAX MiAMITOBXHYJIU A0 MOUYKY pillleHHS 3 IT€30€/IeKTPUYHUMU NI€PETBOPIOBAYAMU.
3anponoHOBaHO BIIPOBAIKEHHS IT'€30€JIEKTPUYHUX [1€PETBOPIOBAYIB /1J1s KJIallaHy [10/avi ra3y B CyJHOBU

I BOIIAJIMBHUI AM3e/b-TeHepaTop Ha OCHOBI CKJIa[lajIbHUX CTOBIIIB Ta JIiHIMHUX I1'€30€JIeKTPUYHUX JABUTYHIB.
OTpumanu nojasnbiinii PO3BUTOK MOJIEJli KOHCTPYKLiM KOMIIOHEHTIB KOMITIOTEPHO-iHTEIPOBAaHOI CUCTEMU
yIIpaBJIiHHS [TO/AY€el0 N1aJIMBa HA OCHOBI IT'€3011€PETBOPIOBAYIB i3 CKJIaIaJIbHUX CTOBIIB, 110 103BOJIMIJIO OTPUMATU
HeOoOXiJIHI 3yCUJIIs Ta Yyac NepeMUKaHHs KiaraHy 1nogadi rasy. [IpoBeieHo ix MOJIe/1I0BaHHS Ta PO3PaXyHOK
OCHOBHUX IIOKa3HUKIB. B pe3ysbTaTi aHasizy MoJeseil KOHCTPYKIIiil KOMIIOHEHTIB KOMITIOTEPHO-iHTETrPOBaHOI
CHCTEMH YIIPABJIiHHS [10JayYelo NaliBa Ha OCHOBI I'€30I1epeTBOPIOBaya KIaraHy Mojadi rady BUsIBJIEHO
KOJIMBAJIbHUM XapaKTep CUCTEMHU, KA X04a 1 HMKYa, HiXK Y €JIEKTPOMAarHiTHOTO COJIEHOIZA, ajle BCe PiBHO
npucyTHsL. [y yCyHeHHs Liei KoJMBaJIbHOCTI 0YJI0 3aIIPOIIOHOBAHO BUKOPUCTAHHS HEUITKOTO PEryysiTopy, 10
IO3BOJIMJIO 30iIbIIUTY rapaHTOBaHy 0e3M1eKy CUCTEMU I10ayi I1aJMBa B LiJIoMy. 3allpOIIOHOBaHI KiHEMaTU4Hi Ta
CTPYKTYPHI CX€MU 03BOJIMJIN IEPENUTH 10 OAHOMIPHUX MOZEJel Ta NPOBECTU NOJAJbIINI PO3BUTOK MO
(PUKLIHOTO KOHTAKTY, 3aBJISIKU SIKOMY PO3P0O06JIeHO 6i6/1i0TeKy I1'€30I1epEeTBOPIOBAYIB [1JIs1 Cepey eJIeKTPOHHOTO
mogesoBaHHs SimIntech. [Toganpimmii po3BUTOK JicTajia CyOMOelb II'€30€JIEKTPUYHOTO Mapy, 0 J03BOJINIIO
IIPOBOAUTU MOJIEJIIOBAHHS HE TiJIbKU 3 METEeMAaTUYHUMU MOJEJISIMY, a i1 3 MeXaHiYHUMU. Ha OCHOBI TEOpEeTUYHUX
pilleHb po3po6JIeHi Ta 3araTeHTOBAHI KOHCTPYKILI KJlanlaHiB 0/1avi ra3y Ha OCHOBI IT'€30€JIEKTPUYHUX CKIA1aIbHUX
CTOBIIIB Ta JIHIMHUX IT'€30€JIeKTPUYHUX JABUTYHIB, IPOBEJIEHO €KCIIePUMEHTaJIbHI NOCiIKeHHs. B pe3ynbrarti
arnapaTHOi Ta MpOrpaMHoOi peanizallii po3po6JIeHUX TEOPETUIHUX MT0JI0KEHb CTBOPEHO MAKET KOMITIOTEPHO-
iHTerpoBaHoi cucTeMU Mojayvi ra3y B CyAHOBUI IBONIAJIMBHUI J13€JIb-TeHEePAaTOp Ha OCHOBI aBapiiHOTO OU3€JIb-
re"epatopy John Deere, PLC ILC 150 GSM /GPRS Ta m'e3onsuryHa LPM-5, nocizpkeHHsI po60TH SIKOTrO
IiATBEPAUJIO MOKJIMBICTh 3aCTOCYBaHHS I1'€30I1€pEeTBOPIOBAYIB JJ1s1 KjlaaHy nojadvi rasy. JJocToBipHiCTh
OTPUMaHUX Pe3yJIbTATIiB MiATBEPIKEHA IIPU €JIEKTPOHHOMY MOJIe/I0BaHHi B cepenoBuii SimInTech control
systems simulator (BeanimitHa sinensisa. Opranisanis: HY «OMA». Cepiitauit Homep: D63B30FDA70). 3aificHeHO
BIIPOBAJI)KEHHS PE3YyJIbTATIB JUCEPTALIMHOrO TOCIIKEHHS B HAaBYaJIbHOMY Ipoleci HalioHanbHOTO yHiBEpCUTETY
«Opecbka MOPCBhKa akajieMisi» Kadeapyu aBToMaTU3allii A13eIbHUX i Ta30TypOiHHUX YCTaHOBOK i Kadeapy TeXHIYHO]
eKcIulyaTauii ¢pJoty.

2. Dissertation research is dedicated to solve actual scientific task - increasing operability of computer integrated
fuel gas supply system for marine diesel generator that is equipped with gas injection valves with electromagnetic
actuators. Assumption is to replace an electromagnetic actuator with piezoelectric converters. A number of
regularities were observed as a result of research performed by the author. Analysis of such regularities helps us to
make a conclusion that goals of the dissertation research were reached. Correct and reliable methods were used in
the research. Analysis of the modern condition of the marine diesel generator computer integrated fuel gas supply
system through piezoelectric actuators on the LNG vessels shows us that the most critical element of such system
is gas admission valve with electromagnetic actuator. Types of actuators available nowadays cannot be used to
increase reliability of the computer integrated system because electromagnetic actuator is also part of that
system. Known piezoelectric actuators solutions cannot be used with marine dual fuel diesel engine. There are
solutions in automotive industry that inspired us to search for appropriate piezoelectric actuators solution for
marine diesel engines. We suggest to implement marine dual fuel diesel generator gas admission valve based on
piezoelectric stacks and linear piezoelectric actuators. The models of piezoelectric layer and friction block as parts
of piezoelectric stacks and linear piezoelectric actuators were further developed. This allowed us to achieve
required force and transient time. Modelling allowed us to calculate and evaluate basic piezoceramic properties.
During modelling it was found out that the system has oscillatory nature. In order to decrease piezoelectric
actuator oscillations PID and fuzzy logic governors can be used. We proposed new kinematic schemes of gas
admission valves. The models of piezoelectric layer and friction block as parts of piezoelectric stack pillars and
linear piezoelectric actuators were further developed. This helped us to complete mathematical and mechanical



modelling. Piezoelectric layers and linear piezoelectric actuator components library was created. The new designs
of gas admission valve with piezo stacks actuators and linear piezoelectric actuators were created based on
theoretical researches. Experimental researches were also performed. As a result of hardware and software
researches a model of computer integrated fuel gas supply system of the emergency diesel generator was created.
This model consists of hydrogen generation system HYPO 3.0, emergency diesel generator PowerTec 4045 DFM 70
(based on emergency diesel generator John Deer 4045 d, PLC ILC 150 GSM /GPRS) and piezoelectric actuator
LPM-5. Such researches confirmed implementation possibility of piezoelectric actuators in gas admission valves.
Research results credibility was confirmed during electronic modelling in SimInTech software (unlimited license of
National university “Odesa maritime academy” #D63B30FDA70). Implementation of the dissertation research
results in the educational process of the National University "Odessa Maritime Academy" by the following
departments: Automation of Ships’ Diesel and Gas Turbine Plants; Fleet Operation and Maintenance.
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