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EJIEKTPOHHI ITYCKOPEI'YJIIOBAJIBHI AITAPATH 3 YCYHEHHAM
AKYCTHYHOI'O PESOHAHCY B PO3PAJJHUX JIAMITAX BUCOKOI'O
TUCKY

PosrasiHyTOo OgHOKAackaaHi eJIEKTPOHHI IYCKOpETyJIIOBAJIbHI —amapath  Jyis
JKUBIICHHS  PO3PSHMX JIAMIT BHCOKOIO THCKY HHM3bKOYACTOTHHMH IIPSIMOKYTHHMH
IMITyJIbcaM# CTPYMY, SIKi yCyBalOTh aKyCTHYHHH pE30HAHC Ta 3a0e3MedyloTh BHCOKHI
KOe(IIliEHT MOTY>KHOCTI.

Kniouosi  cnosa: o0HokackaoHuii eneKmpoHHUUl NYCKOpe2ynioganvHull  anapam,
PO3PAOHANAMNA BUCOKO20 MUCKY, AKYCIMUYHULL PE30HAHC, HU3bKOYACIMOMHE HCUBTIEHHSL.

Anatoliy Lupenko

ELECTRONIC BALLASTS WITH ELIMINATING OF ACOUSTIC
RESONANCE
IN HIGH PRESSURE DISCHARGE LAMPS

A single-stage low-frequency square-wave electronic ballasts for high-pressure
discharge lamps operation with acoustic resonance eliminating and high power factor are
considered.

Key words: single-stage electronic ballast, high-pressure discharge lamp, acoustic
resonance, low-frequency operation.

Hanutsxy cTBOpeHHsI eleKTPOHHMX ITycKoperymoBaibHux amapatis (EITPA) mis
po3psaaux Jamn Bucokoro Tucky (PJIBT) € onHa cepitosna mepenikoaa, sika YCKIaIHIOE X
MPOCKTYBaHHA — 1€ SBUILE AaKyCTHYHOro pe3oHancy (AP), ske BUHHMKae mpu
BrucokouactorHomy >kuBieHHi PJIBT. Ilpu poGorti namnu Ha Bucokux vacrorax (BY) B ii
pO3psAi MOXYTh BHHUKATH CTOSYl XBWJI, SKI TPH3BOJATH 1O (QUIYKTyalid THUCKY B
pospsmHiii  TpyOui. AP mopomkye psp npoOnem, Takux sSK HECTaOUIbHICTH JIyTH,
(uykTyanii CBITIOBOrO TMOTOKY Ta KOJILOPOBOi Temneparypu. Bracminok 3miH mpodimo
PO3psilly 3MiHIOETHCS HAIIPYTA Ha JIAMIIL, IO MOJKE IPU3BOMTH 10 ii noracanss. B ripmmx
Bunankax AP Moxe BHMKIMKaTH pylHyBaHHsA po3psaaHOi TpyOku. AP BuHMKae, SKIIO
4acToTa MyJbCalil MOTYXHOCTI, Wo mixBoauThes po PJIBT, cniBnagae 3 BiracHOW
YaCTOTOH JIAMIIU Ta TOTYKHICTb LMX MyJIbCALlil IIEPEBHILYE MOPOrOBHii piBeHb AP, skuii
CTaHOBUTH Oinst 5% Bin HOMiHaNbHOI noTyxHOoCTI PJIBT. Biachi yactotu jjammnu 3aexarsb
BiJl TEOMETPUYHUX pO3MIpIB JaMmu, ii (QOpPMH, MIKEIEKTPOJHOI BiJICTaHI, CKJIaay
HATIOBHEHHSI JIAMITH, MOJIM KOJIMBaHb Ta TEPMOJIMHAMIYHUX 3MIHHUX CTaHy po3psay (THCK,
Temneparypa, ryctuHa). YacToTHuil niamas3oH, B sikomy crnoctepiraetbes AP y PJIBT,
JIEXNTH B Mexax Bix 1k 1o 450k 11 1 HaBITH BUILE.

Jns ycyHeHHs wKigmmBoro siuma AP 3acTOCOBYIOTHCS Pi3HOMaHITHI CXEMHI
pitennst EIIPA Ta anroputmu kepyBaHHs ix poO0TOR. METo[H YCYHEHHS aKyCTUYHOTO
pe3oHancy 3a jnomomoror EITPA MokHa mominmuTé Ha aBi Tpynu: 1) MeTonum BHOOPY
pobouoi wactotu EITPA, sika po3ramoBaHa mo3a MexaMu 9acTOTHHX cMyT AP; 2) metoau
PO3MOAITY HOTYKHOCTI, SIKa M1ABOAUTHCS [0 JaMITH, [I0 ITUPOKOMY CHEKTPY YaCTOT TAKHM
YMHOM, LI00 Iynbcamii MOTYKHOCTI Ha BJIACHUX YacTOTaX JaMId HE IEPEBUIIYBald
noporoBoro piBHsA, 3a skuM BuHHKae AP. Knacudikamis meroniB ycynenns AP 3a
nmorniomororo EITPA naBenena Ha puc. 1



IIJIEHAPHI TOITOBIAI

| Memoou ycynenns aKycmuunozo pe3onancy |

Bubip po6o4oi yacToTH mo3a
cmyramu AP

IOTY)KHOCTI HUK4YE Imopory AP

qDOl YMYBaHHA CHEKTPaIbHOI T'YCTUHU

JKuspnenns PJIBT mocriiinum

CTPYMOM

Monysuis po6o4oi 4acToTH
“OlmuM mymom”

Bubip pobouoi yactotu y “BikHax”

BIIBHUX Big AP

Monysittist po6040i 4acToTH
JIETEPMIHOBAaHHM CHUTHAJIIOM

Po6oTa Ha yacTOTax, BHIIUX 3a

CtpubkomnozioHa 3MiHa (a3u cTpymy

MaKCHUMallbHy yacToTy AP PJIBT

JKusnenns PJIBT npsmokyTHUMEI
HY imnynbcamu cTpymy

Kusnenns PJIBT npsmokyTHuUMHI
BY iMmynscamu cTpymy

Puc.1. Knacudixaris MEeToiB yCyHEHHS SBHIIA

OnHUM 13 KpallliX METO/iB BBAKAIOTh METO/I JKUBJICHHS JIAMIT HU3bKOYaCTOTHHUMH
(HY) npsmokyTHuME iMmyjibcaMu cTpyMmMy 3 uactorolo wmenme 1000 ['m, mpuuomy
dbopMyBaHHS IHMX  IMIYJbCIB  3AIHCHIOETHCS  BHUCOKOYACTOTHHUMH (50-280 k')
MEPEeTBOPIOBaYaMH IOCTIHHOI Hampyru. 3aBOSKH TAKOMY JXHMBJICHHIO PO3PAOHOI JaMIIu
MuTTeBa NOTYKHICTh PJIBT € mpaktrdaHO cranoto 3 HeBenukumu BY mynbcamisMu, ki He
MIEPEBUIYIOTh TTOPOTOBOTO piBHA. 3MiHA HAIPSIMKY IMPOTIKAHHA CTPYMY BilOYBa€ThCS
Maike CTpuOKomomiOHO (3a 4ac, MEHIIMKM BiJ 4YaciB peyakcailii), IM0 yCyBae
HU3BKOYACTOTHI MyJbCAIlil CBITIIOBOI'O TIOTOKY.

Ha 6as3i nporo Metroay mpoOIOHYIOTHCS JBa BapiaHTh ojxHokackagaHux EITPA, ski
He ymmie ycyBaoTh AP, a if 3a0e3neuyrorh koedimieHt noryxHocti EIIPA, 0nu3pkuii 10
omunauni. B mux EIIPA kopekrop koedimienra noryxuocti (KKII) Ta BuXigHuil Kackan
(dbopmysau HY iMIy1bCiB) BUKOPMCTOBYIOTH CIILIBHI TPAH3MCTOPH Ta iX JpadBepH, IO 3a
PaxyHOK IX €eKOHOMIT Ia€ 3MOTY 3MEHIIIUTH BapTicHi mokazHuku EITPA.

Ipunun nii mepmoro EIPA monsrae B modeprosiii po0OoTi  JBOX
Monudikopanux BucokoedekTnHIX BY neperBoproadie tuny BIBRED, sxi min’eanani
1o mpotmiexHux enekrpoiB PJIBT. Cxema EINPA naBenena na puc. 2.
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Koxnuii 13 HHX
CKJIaIa€ThCSA 3
CHIJIBHOTO BXiZHOTO
L1 1 Buxigmoro L2
JIPOCETIiB,
TPaH3UCTOPHUX
kitouiB Tla (T16) ta
T2 (726), nioni Dla (D16), D2a (D26), xounencatopiB Cla (C16), naBa4iB ctpymy R;a
(Ris). ITeperBoproBaui tumy BIBRED moennyrotsh (ByHKLlﬁZ a) Kopekuii koedimieHTa
MOTY>HOCTI; 6l)j BHYTPIIIHBOTO HAKOMWYEHHS OOJaTKOBOi eHeprii anst ycynenHs HY
ITyJIbCAIi 3 MOABIHHOIO YacTOTOIO MEPEXi; B) PETYIIOBaHHA BUXigHOTO cTpyMmy; r) HU
CTPHOKOMOAIOHY 3MiHY HampsMy BHUXITHOTO CTpyMmy. Husbkuit koedimieHT TapMOHIK
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Puc.2. EMPA Ha nepeTtsoptoBayax Tuny BIBRED
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CTpyMy MepexXi 00yMOBIEHHHA PEXHMOM IepeprBUacToro crpymy BY migBHIyBaibHOTO
MepeTBOpIOBada IOCTIHHOT Hampyru. 3a cBoero Tomosoriero BIBRED-neperBoproBau
BiANOBiZae meperBoptoBady Kyka, B SKOMy MOCHiZOBHO 3 BXimHuUM 1pocenem L1
BBIMKHEHO nonatkoBuil mion VDIa (VDI16), 3aBusku sikoMy 3a0e3IEUyeThbCS PEKUM
MepepuBYaCTOr0 CTPYMY B LIboMY apoceni. Moaudikauis neperBoproBauiB Kyka B ganomy
EIIPA momsirae B ToMy, IO ABa IEPETBOPIOBAYI MAlOTh CIUIBHI BXITHUHM 1 BUXITHUH
apoceni L1, i L2 Ta HaBaHTa)XeHHS; KpPiM TOro, BOHM (DYHKLIOHYIOTH B PEKHMMI
crabimizarnii ctpymy, a He Hanpyru. Hemomkom posrisHyToro EITPA € HeoOXigHICTD y
JOJATKOBOMY IIPUCTPO] 3alaltOBaHHS.
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> MPSIMOKYTHHUX IMITyJIbCIB

CTpyMy  OJIOK  KepyBaHHS
3MIHIOE€ TOPAJOK KOMyTamii
TPaH3UCTOPiB, B Ppe3yJbTaTi
YOro 3aMicTh TOHOJIOTii MOCTOBOI'O iHBEPTOpa IMOYEPrOBO 3MIHIOIOThH OZHA OJHY TOIOJIOTi]
,»JI0JIATHOT0” 3HIDKYBAJIBHOTO MEPETBOPIOBaYa NocTiiiHo1 Hanpyru (Buck-neperBoproBau)
Ta ,,BiX €MHOT0O” Buck-nieperBoproBaua. Buck-mepeTBoproBaui mpamrorote Ha BY
(6sm3bko 50 kI'1). Dynkiiro KKIT Bukonytots apoceis LO, tpansucrop 72 (74), mioau
D01 (D02) ta D1 (D3), a pons HakonuuyBaua — KonjaeHcarop CO. OyHkuito cradimizanii
ctpymy  PJIBT  Bukonye

150.0 cucrema crabinizaii,
- - - - - o peanizoBaHa 3a 3aMKHEHOIO

Puc.3. EMPA 3 pe3oHaHCHUM 3anastoBaHHAM

50.0}-|-f-|-

-1 CTPYKTYPOIO (IAC — maBau
-50.07-¢-- ctpymy). Pob6ororo EIIPA
-150.0 kepye Onoxk BK mna O6asi

MIKPOKOHTpOJIepa.
Buxonano aHai3
400.0 CXeMU EITPA Ta ii
200.0}- MOJIEJIFOBaHHA. PesynbTaTn
0.0F% MOJICTFOBAaHHS EIIPA 3
-200.0¢- ekBiBanentom PJIBT SON-T
40000 oy 10.0m 20.0m 300m 150W sacBiguytors, wo Ha
A(V1)°200 V) mammi  gie  OnmM3bpka 10
t, Mcem npssmokyTHoi HY Hampyra 3
gactororo  500I'm  (BepxHii

Puc. 4. Pesynbtatv mogentoBaHHsA EMPA rpa(bnc puc. 4). Tomy BY

nyJbcalil MOTYKHOCTI JaMIu
HE MepEeBUILYIOTh mopory AP.
Crpym, cioxkuBanuid EIIPA Bix mepexi, 3a GpopMoro OMU3BKUI 1O CHHYCOIAHOI HaNpyru
Mepexi (HmkHIA Tpadik). B cmekTpi cTpyMy Mepeki NpUCYTHI TpeTsl TapMOHIKa, sKa
ckianae Ot 25% Bijg OCHOBHOI, Ta m'sta rapMoHika — oins 4%. e 3a10BiIbHIE BUMOTH
craugapty MEK 1000-3-2. Koeoinient noryxxuocti EITPA nopisaroe 0.97.
Taxum ynHOM, iponioHoBani EITPA € epektuBHumu moxo ycynennss AP B PJIBT
Ta 3a0e3MeYeHHs BHCOKOI  SIKOCTI  CHOXKMBaHHS  €JIEKTPOEHeprii, a  TakKoxX
PECYPCOEKOHOMHHMU.



