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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

P03BUTOK TEOPETUYHUX OCHOB BMMIiPIOBAHHS Ta KOHTPOJIIO KOCTi €JIEKTPOXiMIYHUX CYIIEPKOHIEHCATOPIB AJIs1

€JIEKTPOMOOIJIiB Ta riOpUIHOrO TPAHCIIOPTY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of the theoretical basis for measurement and quality control of the electrochemical supercaracitora
for electric car and hybrid electric vehicles

Pedepat yKpaiHCBKOIO:

O6'eKT JOCIiKEHHS - IPoLieC BUMipIOBaHHS Ta KOHTPOJIIO SIKOCTi eJIeKTpoXiMiuHux cynepkongeHcaropis (EK) pis
€JIEKTPOMOOIJIiB Ta riOpUIHOT0 TPAHCIOPTY. METOI0 NOCiIPKEHHS € MiJIBULEHHS €(PEKTUBHOCTI IIPOLIECY
BUMIpIOBaHHS Ta KOHTPOJIO KocTi EK 17151 enexTpomMo6isiB Ta ri6bpuaHOro TpaHCIopTy. MeToau TOCiIpKeHHs Ta
araparypa - TeOpeTHUYHi Ta NPaKTUYHi MeTOAU IOCIIiIKeHb, sKi 6a3yBaIncsl HA BUKOPUCTAHHI iMIIe1aHCHO]
CIIEKTPOCKOIIii /171 MiBUIIEHHS TOYHOCTi BUMIPIOBAHHS LIJIIXOM LU(PPOBOi NapameTpu3allii eJIeKTpUYHUX
napameTtpiB EK i3 ypaxyBaHHAM 4aCTOTHOI AyCIEpCii, €JIEKTPUYHOI HEJIIHIMHOCTI Ta NepeXifHUX MPOLECiB; MPOKO
BUKOPUCTOBYBAJIMCh METOAM KOMIT'IOTEPHOTO MojesoBaHHs B cepenosumax LTSPICE IV, MathCAD Tta MatLab. ITpu
IIPOBEJIEHHI JOCIIiPKEHHS! BUKOPMCTOBYBAJIaCh HACTYIIHA anaparypa: CTeHAU 1151 LUPPOBOro 06po6IeHHS CUTHAIIB
TMS320VC5510 amepukaHcbkoi ¢pipmu Texas Instruments, nudposi ocuunorpadu Ta Cy4acHi KOMIT'IOTE€pHi
KOMILJIEKCH. Briepiie po3po6sieHO HeliHiliHy MaTeMaTu4Hy Mogesb EK i3 4yacToTHOO nucnepciero napameTpis.
OTpuMaHO BUpa3 TaHreHca KyTa JiesnekTpuyHux BTpat EK. YIockoHaneHo HesiHiiHY MaTeMaTuiHy Mmogzenb EK Ha
OCHOBI TOII0JIOTI] €KBiBaJIEHTHOI CX€MM 3aMillleHH i3 PO3IIOIiIEHMMH NTapamMeTpaMu. 3alPOIIOHOBAHN HOBUM
METOJ, iMIenaHCcHoI napaMmerpusauii. OTpuMaHi aHaIiTUYHI BUPa3u METOJUYHUX ITOXMOOK BU3HAUYEHHS [IapaMeTpiB
EK, 06yMOBI€HMX HEQIEKBATHICTIO MATEMAaTUYHUX Mozenelt peanbHuM EK. OTpumMano aHaniTuyHi BUupasu
CKJIaJIOBMX MYJIbTUILTIIKATUBHOI [I0XMOKM Ta BCTAHOBJIEHO IIJISIXY 3MEHIIEHHS iX BIJIMUBY Ha TOYHICTh BUMIPIOBaHHS
€JIEKTpUYHUX ITapameTpis EK Ha 3MiHHOMY cTpymi. OTPMMAaHO aHAITUYHUI BMPa3 CTPYMY IIEPEXIIHOrO NPOLECY i
[IOKa3aHo, 10 IJ1s1 MiJBUILIEHHS TOYHOCTI BUMipIoBaHHS napametpiB EK Ha nocTiiHOMy CTpyMi IOTPiGHO

BpPaxoOBYyBaTH OCOOJIMBOCTI [lepexifHOro npoLecy 3a JOIOMOI00 4YaCOBOI 3aTPUMKU.

Pedepar aHr1ilicbKOIO:

Object of research - the process of the measurement and quality control of the electrochemical supercapacitors
(EC) for electric vehicle and hybrid electric vehicle. Aim of research - is the increasing of efficiency of the EC
measurement and quality control process for electric vehicle and hybrid electric vehicle. Methods and apparatus
of research - the theoretical practical methods, which were based on the impedance spectroscopy for the increase
of the measurement accuracy by means of digital parameterization of the EC electrical parameters taking into
consideration the frequency dispersion, electrical nonlinearity and transient processes. The computer modeling
methods in the LTSPICE 1V, MathCAD and MatLab were widely used. During the researches the following
equipment was used: the digital signal processing kits TMS320VC5510 of the Texas Instruments Co. Ltd. (USA), the
digital oscilloscopes and modern computer complexes. The EC nonlinear mathematical model with the frequency
parameter dispersion was developed for the first time. The EC dissipation factor expression was obtained. The EC
nonlinear mathematical model based on the topology of the equivalent circuit with the distributed parameters was
improved. The new impedance parameterization method was proposed. The analytical expressions of the
methodological errors, which are conditioned by the mathematical model inadequacy for the real EC, for the EC
electrical parameters determining were obtained. The analytical expressions of the multiplicative error component
were obtained and the ways of their decreasing on the measurement accuracy of the EC electrical parameters at
the alternative current were established. The analytical expression of the transient process current was obtained
and it was pointed that for the measurement accuracy increasing it is necessary to take into consideration the



features of the transient process by means of time delay.
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