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Abstract. The paper considers an approach to improving the generation of a
discrete frequency grid in professional radio receivers and transmitters by using a
hardware implementation of a mathematical frequency doubler. It is proposed to
replace traditional systems based on the use of several highly stable quartz oscillators
and filters with a structure created on the principle of cascade frequency
multiplication. It is shown that such technology simplifies the construction of the
generator, increases the accuracy of frequency formation, and improves the
controllability of the system. Examples of circuit solutions and oscillography results
are given, which confirm the operability of the method and the possibility of instant
switching between frequencies without transients.
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AHoTauiss. Ocmaunim  uyacom  cmano  aAKmMyarbHUM  BUKOPUCAHMHA
BUCOKOYACMOMHUX NEePemeopIosayis 0dcepena Hanpyau Os 2eHepayii 0301y 8 PI3HUX
2any3sx, GKIIOYAIOYU B80000YUWEHHS, MeOUYUHYy ma npomuciogicme. Y cmammi
AHAaNi3yIomovCs pisHi cmpamezii YNpagiiHHA 8UCOKOYACMOMHUMU NEPEemeopoeaiamu
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0N 2eHepayii 030HY, 30KpeMa BUKOPUCMAHHA MemoOi8 WUPOMHO-IMAYIbCHOL
mooynayii (LIIIM) ma adanmusnux ancopummis. Oyinwoemubces ix eghpexmuHicmos y
KOHmexkcmi cmabiibHocmi pobomu 2eHepamopa 030Hy ma 3abe3nedenHs HeoOXiOHOT
KOHYeHmMpayii 0301y npu 3MIiHHUX HABAHMAICEHHSIX.

Ki11040Bi ¢cJI0Ba: sucokouacmommuul nepemeopiosay, 0xcepeio Hanpyeu, 030H,
WUPOMHO-IMIYIbCHA — MOOYIAYIs,  A0anmueHe  YNPAGIIHHA,  eHepeemudHd
eghexkmusHicme.

I'eHepallisi 030HY € BaXJIMBOI TEXHOJOTIED, KA BUKOPUCTOBYETHCS B PI3HUX
ramys3six, TaKuX SK BOJOOYHUIICHHSA, N€31H(EKIIs Ta MEAUYHl 3aCTOCYBaHHS.
BucokouacToTHi nmepeTBOpIoBayl JKepeia HaIpyr BiAITPaloTh BAXKIUBY POJIb Y Miif
TEXHOJIOT11, 3a0e3Meuyoun CTabUIbHy I'eHepallilo 030HY IPU PI3HUX HABaHTAKEHHSX.
Opnax, 1151 TOCSTHEHHS BUCOKO1 €()eKTHBHOCTI Ta CTa01ILHOCTI reHepartii HeoOX1HO
3aCTOCOBYBAaTH ONTHUMAaJbHI CTpaTerii ympaBiiHHS, fKI 37aTHI aJanTyBaTHCS [0
3MIHHMX YMOB pOOOTH.

Metoau ynpaBiaiHHA BHCOKOYACTOTHUMHU HepeTBopoBavamu. Jlis
YIPaBIiHHS BUCOKOYACTOTHUMH IE€PETBOPIOBAYAMH ISl TE€HEpalli 030HY IIHPOKO
BUKOPHUCTOBYIOTHCSI METOJW IUPOTHO-iMIysibcHOT Moayisiii (IIIIM). Ii meroau
J03BOJISIIOTH €(PEKTUBHO KOHTPOJIIOBATH aMILIITYly Ta YaCTOTY BUXIAHOI HANPYTH, 110
€ KPUTUYHUM JJI1 CTaOUIBHOI reHepallii 030Hy. B cTaTTi po3risHyTO pi3HI BapiaHTH
[IIM, BxIIOYArOYM KJIACH4YHI Ta aJanTUBHI cTpaTerii. AJanTUBHE YIIPaBIIIHHS
103BoJIsi€ 3MiHIOBaTH napameTpu 1M B 3aexHOCTI BiA HOTOYHOIO HABAHTAKEHHS,
110 3a0e3nevyye MaKkcCuMainbHy €(eKTUBHICTh T€Hepallii 030HYy MPU 3MIHHUX YMOBaXx.

AHaJi3 edekTUBHOCTI. AHami3 PI3HUX CTpaTerid ympaBliHHSA MOKa3aB, IO
BUKOPUCTAHHA aJalTUBHUX AQJITOPUTMIB YIPABIIHHS JO3BOJISIE JIOCSTAaTH OUIBII
cTaOlIpHOI TeHepalii O30HYy Ta 3HWKYBaTH EHEPreTHMYHl BHUTpPATH TOPIBHSHO 3
TpanuuiiaumMu  metogamu IIIM. ApjantuBHe ympaBiiHHS [a€ 3MOTYy TOYHO
KOpPUTyBaTH TapaMeTpH MEpeTBOpIOBaya 3alieKHO BiJ 3MIHM HaBAaHTaKEHHS, IO
BXJIMBO JUIsl MIATPUMKH CTaOUIbHOI KOHIIEHTpaIlii 030Hy. Kpim Toro, Taki crparerii
J03BOJISIIOTh ~ 3HMXKYBAaTW  TEIJIOBI  BTpaTM  Ta  MIJBUILYBAaTH  3arajbHy
eHeproepeKTUBHICTh CUCTEMH [1].
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Puc. 1. Cxema yrpaBiiHHS BUCOKOYACTOTHUM MEPETBOPIOBAYEM JIJIsl Te€HEpallli
030HY 3 BUKOPUCTAHHAM afgantuBHoro [IIM [1]
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3a pe3ymbTraraMu JOCTIDKCHHS aBTOpPIB [2] BHUKOPHCTaHHS aJalTHBHOTO
YIOPaBIiHHSA JO3BOJISIE MIABUILUTH CTAOLIBHICTh MPOIIECY TeHEepallil 030HYy Ta 3HU3UTH
eHepreTuyHi BUTpaTH Ha 15-20% mopiBHIHO 3 TpaguliitHuMu MeTogamu. Kpim Toro,
aJlanTUBHE YIIPaBJIiHHS 3a0e3neuye OUTbI TOYHE PEeTyIIOBaHHS KOHIICHTpAIlll 030HY,
10 € KPUTUIHHUM JTs1 3a0e3mneueHHs €eKTUBHOCTI MPOIIECy.

BuxopuctaHHs amanTUBHUX CTpaTerid  YIpaBIiHHS BHCOKOYACTOTHUMHU
NepeTBOPIOBAYAMH JDKEpeNia Hampyrd JUisl TEHepaiii O30Hy € TMepCleKTUBHUM
HaIpsSMOM JJIs IMIJABUIIEHHS €HEProe(eKTUBHOCTI Ta CTaOIILHOCTI POOOTH TaKUX
CHUCTEeM. ANANTUBHI aJITOPUTMHU YMPABIIHHA JO3BOJISIIOTH 3a0€3MEUUTH HEOOXITHY
TOYHICTh Ta THYYKICTh B YIPAaBIiHHI, II0 OCOOJHMBO BaXJIUBO B YMOBAaX 3MIHHUX
HaBaHTa)XEHb.
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Abstract: Recently, the use of high-frequency voltage source converters for
ozone generation has become relevant in various industries, including water treatment,
medicine and industry. The article analyzes various control strategies for high-
frequency converters for ozone generation, in particular the use of pulse-width
modulation (PWM) methods and adaptive algorithms. Their effectiveness is evaluated
in the context of the stability of the ozone generator and ensuring the required ozone
concentration under variable loads.
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