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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

PerysioBaHHSI MOTYKHOCTI pO3PSIIHUX [PKEPeJl CBiTJIa eHeproolaIHIMY €JIEKTPOHHYMU ITyCKOPETyII0BaJIbHUMY anapaTraMmu

Haspa po6oTH (aHrJ1)

Power control of discharge light sources by energy-saving electronic ballasts

Pedepar (yxp)

Ha oCHOBi HEeJHINHUX MOZEJIe! JIIOMIHECLEHTHOI JIaMIIA Ta HATPi€BOi JIAMIIM BHUCOKOIO THUCKY IIPU IX BHCOKOYACTOTHOMY
JKUBJIEHHI [JI1 IIMPOKOTO [iara3oHy poOOYMX IOTY>)KHOCTEH BHMKOHAHO IOPiBHSIJIBHMIL aHasli3 OCHOBHUX XapaKTE€pPUCTHUK
KOMILJIEKTY "€JIEKTPOHHUI MYyCKOPETyIIOBaJbHUI anapar - po3psafiHe IHKEpeso CBiTia" 3 4aCTOTHUM, (a3oBUM, aMILIITYIHUM,
IIMPOTHO-IMIYJIBHUM Ta KOMOIHOBAaHMM PETYJIIOBAaHHSIM IIOTY>KHOCTI [KE€pesa CBiT/a, $Ki BUKOPUCTOBYIOTBCS B Cy4aCHHUX
JVMIHTOBUX €JIEKTPOHHUX IIyCKOPETyJIOBAJILHMAX araparax. [IpoaHaizoBaHO IOTY>KHICHI 3aJIEKHOCTI amapariB g pi3HKMX
METO/IiB KEPYBaHHS, a caMme: 1) "KepyBaslbHa 3MiHHA - MOTYXKHICTb"; 2) 3aJIEXKHICTb YyTJIMBOCTI IIOTYXKHOCTI B JIaMIIi O KEpyBaJIbHOI
3MiHHOI; 3) 3aJIe)KHOCTI Jialla3oHy YacoBOi 3aTPUMKM MiX iMITyJIbcaMu iHBEPTOPA, SIKi 3206€3I1e4yI0Th KOMYTALLil0 10r0 KJII0YiB IIpU
HYJIbOBIill Hampysi; 4) MOTY)XHOCTI MifirpiBaHHs €JIEKTPOAIB JIaMIIM; 5) Hapyru 3alajloBaHHS JIaMIlM; 6) BTpaT y BUXiAHOMY
Kackaji. BcTaHOBJIEHO, 1O CepeJl PO3IJIIHYTUX METOMIB PEryyloBaHHs MOTY>KHOCTI KpalluM € (a3oBUil, OCKIJIbKYU BiH 3abe3edye
MaiKe JIiHIfHYy peryJioBajibHy XapaKTEPUCTHKY, MUPOKUM iHTEpPBajl 3aTPMMKKA MK BiJKPUTMMHU CTaHaMU TPaH3MCTOPHUX
KJIIOYiB, sIKa OOYMOBJIOE Majli KOMyTaliliHi BTpaTH, IMIMPOKUIl [ialla30H PpEryjoBaHHS MOTYXHOCTi. IlokasaHo, WO Ha
XapaKTEPUCTUKMA €JIEKTPOHHOTO IIyCKOPETYJIIOBAJIbHOTO arapara CyTT€BO BIUIMBAE XapPaKTEPUCTUYHUI OINp KOJIMBAJIbHOI
CHCTEMUM PE30HAaHCHOTO iHBEPTOpA, MPUYOMY XapaKTep HOro BILJIMBY HE 3aJIEKUTb Bifi METOLy PETYJIIOBaHHS. 3alpONOHOBAHO
OJIHOKAaCKaJHUI BUCOKOYACTOTHUIN €JIEKTPOHHUI IYCKOPETYJIIOBaJIbHUI amapar 3 KOpeklielo (popMuU CIIOXUBAHOTO CTPyMy Ta
pEryJIIOBaHHSIM CBITJIOBOTO IIOTOKY JIAaMIIM, B SIKOMY OO'€JHAaHO B OAWH KacKaj, KOPEeKTop KoedilieHTa MOTYKHOCTi Ta
PE30HAHCHUI iHBEPTOP, SIKi NPALOIOTh IMif Ii€l0 CIJILHOTO CUTHaJly KepyBaHHS. lle mano 3MOry 3€KOHOMHUTH OJMH CUJIOBUM
KJIIOY Ta MOro ppaiBep, MO 3MEHIIyE BapTiCHI MOKA3HMKMU arapary, HifBullye Horo KoedillieHT KOPUCHOI Aii Ta 3abe3nedyye
BUCOKY SIKICTb CIIOKMBAHHSI €JIEKTPOEHeprii TakuMm amapatoM. Po3pobsieHO peKoMeHJalii o0 3acTOCyBaHHS METO[IB

peryoBaHHS NOTYKHOCTI y JMMIHTOBUX €JIEKTPOHHUX ITyCKOPETYII0BAJIbHUX allapaTax.
Pedepar (aHra)

The comparative analysis of characteristics of electronic ballasts with discharge light sources with frequency, phase, amplitude,
pulse-width modulation and combined control of light sources power is performed on the basis of nonlinear models of
fluorescent lamp and high-pressure sodium lamp with its high-frequency operation for using in modern dimming electronic
ballasts. The power dependences of ballasts for various control methods are analyzed. It is established that among considered
methods the phase method is the better one because it ensures near line control characteristic, wide dead-time delay which
make for a small switching loss, wide power control band. It is appointed that the characteristic impedance of resonant tank of
resonant inverter influences essentially upon the electronic ballast characteristics and the character of this influence is not
depend on control method. The single-stage electronic ballast with power factor corrector and lamp light flux control is
proposed. The power factor corrector and resonant inverter are integrated in single stage low-cost structure by sharing two
switch. Such structures gives the possibilities to reduce the cost of electronic ballast and to increase the quality of electric
energy. The recommendations on the using of considered power control methods in dimming electronic ballasts are elaborated.

Inpexc YOK: 628.94, 621.327

Kozu remaruynux py6opuk HTI: 45.51.31

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

Ha3zBa npoaykuii (ykp): Cxema 0JJHOKaCKaZJHOTO €JIEKTPOHHOTO ITyCKOPETyJII0BaJIbHOTO anapata AJisl pO3psiIHUX IKepeJl CBiTIa.
PesysnbTraTty BOCHIIKEHHS METOLIB PEryII0OBaHHS TIOTYKHOCTI PO3PAIHUX IpKEPEJ CBiTJIa Ta peKOMEHAallii 010 iX 3aCTOCYBaHHS

B €JIEKTPOHHUX ITyCKOPETYJII0BAJIbHUX arlaparax.
HasBa npoaykii (anrui): Power control of discharge light sources by energy-saving electronic ballasts
OuikyBaHi pe3yJIbTaTH: EKOHOMIsI €eHEpPropecypciB

Tany3s 3acTOCyBaHHS: CBITJIOTEXHIYHA Tajly3b

Onuc npoaykuii (yKp): BukoHaHO T€OpeTHUYHUI aHaJli3 Ta €KCIIEPUMEHTAJIbHI JOCTiIKEHHS aMILIITyJHOrO, (a30BOro, MIMPOTHO-
iMIyJIbCHOTO, YaCTOTHOTO Ta KOMOIHOBAaHOTO METO/IB PETYJIIOBaHHS MOTYKHOCTI PO3PSIHUX IKeper cBiTna. Komb6iHOBaHUI
METOJ] II0JIATa€ y MO€JHAaHHI aMIUITYyJHOTO Ta MHUPOTHO-IMITyJILCHOTO MeToAiB. OfiepKaHO aHaJIITU4HI BUPa3U 11 OCHOBHMX
XapaKTEPUCTUK BKa3aHMX METOZIB PEryII0BaHHS MOTYKHOCTI PO3PAIHUX IPKEPEJI CBiTJIa BUCOKOYACTOTHUMU €JIEKTPOHHUMU
IIyCKOPETYJIIOBAJIbHUMU allapaTaMy: 3aJIEXKHOCTI IIOTYKHOCTI PO3PALHOI JIaMITY Bifi HAIIPYTU KUBJIEHHS BUXiJTHOTO KacCKay;
YMOBU pOOOTHU BUXiIHOTO KacKally B peXXMMi KOMyTallil TPaH3UCTOPIB ITPU HYJIbOBIl HANPY3i Ha HUX; 3aJIEKHOCTI IOTY>KHOCTI
nigirpiBaHHs €/1€KTPOIiB, HAIIPYTY 3aMajlloBaHHs], BTPAT Bifl MOTYKHOCTI laMMu. PO3p0o61eHO OJHOKACKaIHY CTPYKTYPY
€JIEKTPOHHOTO IyCKOPeryJI0BaJIbHOTO arnapary 3 Kopekliielo koediljieHTa oTy>XHOCTi Ha 6a3i MifiBUIIyBaIbHO-3HIKYBAIbHOTO
NepeTBOPIOBayYa IOCTIMHOI HAINIPYTH, IIPOBEIEHO MOr0 TEOPETUYHMI aHaJIi3 Ta MOZJEJIIOBaHHA. 3allPOITIOHOBAHMY MiIXif, 10

NMo6YA0BY OJHOKACKAIHOI CTPYKTYPU €JIEKTPOHHOTO I

ConianpHO-eKOHOMIYHA cripsimoBaHicTh HTII:
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