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1. MeTonu, Mmozesti Ta 3aco6y MOKpAIeHHs CUCTEeMU I107a4i 1ajiuBa CyAHOBOIO Au3esisl Ha 6a3i [1'e30e1eKTPUIHUX

[IEPETBOPIOBAYIB

2. Models, methods and means of diesel engine fuel injection system improving on the basis of piezoelectric

transducers

Pedepar:

1. luceprauiiiHe NOCHiIKEHHS IPUCBSYEHE BUPIMIEHHIO aKTyaJIbHOI HAYKOBO-TIPAKTUYHOI 33/1a4i [IOKpaIleHHS
CHACTEMHU 110Jla4i NajiMBa CyJHOBUX AM13€J1iB, 00J1aJHAHUX IiIpOIPUBOIOM BUKOHABUYMX MEXaHi3MiB 32 PaXyHOK
3aCTOCYBaHHSI 11'€30€JIEKTPUYHUX IEPETBOPIOBAYiB. B poOOTi po3p06€HO METO, YIOCKOHAJIEHHSI KOMII'IOTEPHOI
CHCTEMHU YIIPABJIiHHS I10Ja4el0 a1Ba UIJISXOM BIIPOBAIKEHHS IIPUBOJY BUKOHABYMX MEXaHi3MiB Ha 6a3i
IT'€e30II€PETBOPIOBAYIB. Briepiie oTpuMaHO MOAEN KOHCTPYKLil KOMIIOHEHTIB KOMIT'IOTEPHOI CUCTEMU YIIPABJIIHHSA
[ojiauelo NajanuBa Ha OCHOBI IIPUBOY BUKOHABUMX MEXaHi3MiB Ha 6a3i I'e30€JIeEKTPUYHUX CKJIaAabHUX CTOBIIIB Ta
I1'€30€JIeKTPUYHUX POTOPHUX JIBUTYHIB. PO3p06JieHO Mozesli Ta MEeTOI 3MEHIIEHHS Ta YCYHEHHSI KOJINBaHb CUCTEM

VIPaBJIiHHS [10Ja4el0 [1aJ1IMBa HA OCHOBI IT'€30IIPHBOJY, 1110 1O3BOJINJIO 30iIbIINTY TAPAHTOBaHY 0€3I1eKy CUCTEMU



nojadi nannsa. Po3po6ieHO Ta 3araTeHTOBAHO KOHCTPYKIil MPUBO/IiB BUKOHABYMX MEXaHi3MiB Ha 6a3i
I1'€30€JIEKTPUYHNUX CKJIaIaJIbHUX CTOBIIIB Ta I1'€30€JIeKTPUYHUX POTOPHUX IBUTYHIB. Kil04OBi cj10Ba: KOMITIOTEPHA

crcTeMa I10Jayvi ajauBa CyJHOBOIO [M3eJls, IPYBij, BUKOHABYNX MEXaHi3MiB, I1'€30I1€peTBOPIOBAY.

2. The dissertation research is devoted to solving an actual scientific and practical problem of improving marine
diesel engines fuel injection system equipped with hydraulic actuators by means of piezoelectric transducers. The
paper analyzes the current state of computerized fuel injection control systems, which showed that a further
increase in the efficiency of such control systems is possible by improving the actuators, by eliminating the
hydraulic drive. A further analysis of existing actuator types showed the futility of their further improvement in the
design-technological direction. Showed the possibility of using piezoelectric drives as actuator in high-pressure
fuel systems; noted drawbacks of piezoelectric transducers, which restrained the use as piezodrives on marine
engines. Based on these circumstances, formulated the goals and objectives of the study, aimed at creating
theoretical and practical provisions that will allow the development of high-pressure fuel system actuators
piezoelectric drives. The method of improving computerized marine diesel engine fuel injection control system by
introducing actuators based on piezoelectric transducers, which make it possible to increase the fuel economy,
was further developed. For the first time, introduced models of the component designs of a computerized fuel
injection control system based on actuator drive which based on piezoelectric stack, allowed to obtain large valve
movements in the fuel injection control unit with the necessary effort and time of the transition. For the first time,
introduced models of the designs of components of a computerized fuel control system based on actuator drive
which based on piezoelectric rotary engines which allowed to increase the movement of the valve in the control
unit fuel supply. Their modeling and calculation of the main indicators was carried out. The analysis of fuel
injection computer control system components constructions models based on actuators which based on
piezoelectric converters showed the oscillatory nature of the system, which negatively affects the system
reliability, leads to a deviation of the fuel injection curve from a given type, and as a result, to a decrease in
efficiency. Based on these circumstances, the task is to develop methods for eliminating unwanted vibrations. The
further development of the fuel injection control unit spool positioning model due to the use of a fuzzy regulator,
which made it possible to reduce internal oscillations of the system, thereby increasing the guaranteed safety of
the fuel injection system. The further of piezoelectric transducer models with feedback due to the first-time
obtained circuit design and functional models of piezoelectric transducers stack with feedback, which made it
possible to design fuel injection systems without internal oscillations of the system, that is, with increased
reliability. Designed and patented designs of actuators on the basis of piezoelectric stack and piezoelectric rotary
engines. Experimental studies have been carried out. Keywords: electronically controlled diesel engine fuel
injection system, actuator, piezoelectric transducers.
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