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2. Simulation and calculation of piezoelectric transformers, loaded with fluorescent lamps

Pedepar:

1. ¥ nuceprauii npoBefeHO NOCIiIKEHHSI BUCOKOYACTOTHUX HAIIBIIPOBIIHMKOBUX IIyCKOPETYJIIOYMX anlapariB
(HITPA) Ha 6a3i n'e3oesiekTpuiHoro Tpancdopmaropa ctpymy (I1T), a Takoxx po3pobs1eHO METOAUKY PO3PaxyHKY,
sIKa BpPaxoBye sik 0co6auBoCTi camoro I1T, Tak i ioro HeJliHIHHOTO HaBaHTAKEHHS, SKUM € JIIOMiHECLI€eHTHa JlaMIa
(JIJT) y cxeMax CTapTEpHOro Ta 6€3CTapTEPHOTO BBIMKHEHHS B ITyCKOBOMY Ta po604oMy pekrumax. Po3pobieHo Ta
3MOHTOBaHO €KCIIEPMMEHTAJIbHI YCTAHOBKH JJ151 BUMiPIOBaHHS XapakTepUCTUK [IT CTpyMy B CXeMax CTapTEPHOTO Ta
0e3CTapTepHOro yBIMKHEHHS JIIOMiHECLIEHTHUX JIaMI1. PO3p006JIeHO CXeMY BUCOKOYAaCTOTHOI'O IIEPETBOPIOBAYA, KU
3abesneyvye HagiHe QyHKUioHyBaHHS [1T B yCiX MOXKJIMBUX PEKMMAaxX MOro poOOTHU (XOJIOCTUH Xill, KOPOTKE
3aMUKaHHS, pexkumM MakcumasabHoro KKJI); po3po6eHo MeTOOUKy pO3paxyHKy KOHCTPYKTUBHUX Ta €JIEKTPUIHUX

rnapameTpiB mm'e3oTpaHcdopMaropa 3 HeJIiHINHUM HaBaHTXKEHHSIM, SIKUM € JIIOMiHeceHTHa amna. [IpoBesieHo



€KCIIepUMEHTAJIbHI JOCiI)KeHHS BIUIUBY 3MiHM NIapaMeTpPiB HAaBaHTA)KEHHS, HAMIPYTY Ta YaCTOTHU JKepesa
SKUBJIEHHSI, TEMIIEPATypU NOBKIJIIS Ha [TapaMeTpH I1'e30TpaHcdopmMaropa. YIOCKOHAJIEHO MaTeMaTUYHY MOJIeJlb
I1'€30€JIEKTPUYHOrO TPaHC(POPMATOPa, sIKa 6a3yeThCsl HA €KCIIEPUMEHTAIbHO BU3HAYEHNX XapaKTepPUCTUKAX

HEJIIHITHOTO YOTHPUIIONIOCHMKA.

2. In this work the studies of high-frequency semiconductor starter devices, based on piezoelectric current
transformers, were undertaken, and the method of calculation was devised, which takes into account both -
properties of the piezoelectric transformer and its non-linear load (which is a fluorescent lamp) during launch and
in operational modes, with and without starter arrangements. The experimental equipment for measuring the
properties of piezoelectric transformer and currents it produces, in arrangement with and without a starter, was
designed and constructed. The scheme for high-frequency transducer was devised, which provides reliable
operation of piezoelectric transformer in all possible modes of operation (idling, short circuit, the regime of
maximum efficiency); the method of calculation of structural and electrical properties of piezoelectric transformer
was also developed, which could be recommended for calculating the properties of piezoelectric transformer with
non-linear load (e.g. fluorescent lamp). Experimental studies of the impact the change in load, current, frequency
of power source and ambient temperature has on the properties of piezoelectric transformer have been
conducted. The mathematical model of piezoelectric transformer has been improved, which is based on the
properties of non-linear quadripole that have been established by the experiment
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