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JAOCJIIKEHHSA EJIEKTPUYHUX ITAPAMETPIB
CBITJIOAIOAHUX IZKEPEJI CBITJIA

Pezome.  Poszenanymo  guxkopucmauusi  c8imno0ioOHuX — JIHIUHUX JAMA  mMa  C8IMA00IOOHUX
npodicekmopis 6 oceimnosanvhux npucmposax. Haeeoeno enexmpuuni ma ceimnosi napamempu ceimnao0ioOHux
npucmpois, Gi03Ha4eHo ix OCHOBHI nepeéazu 6 NOPIGHAHHI 3 NIOMIHECYEHMHUMU MA 2AN02EHHUMU OXdcepenamu
BUNPOMIHIOBAHHSL.

IIpoananizosano cyuacHi cxemu dHcusieHHs C8IMIA00IOOHUX Odcepell 8UNPOMIHIOBAHHA: JIHIUHI ma
iMnynscHi nepemsopiosauyi (Opaiigepu), BUKOHAHI HA OUCKPEMHUX HANIGNPOBIOHUKOBUX elleMeHmax, 8KI0Uayu
cneyianizoeani inmeepanvHi cxemu. Bioswaueno ix ocHo6HI nepesacu ma HeOONIKU, GU3HAYUEHO obaacmi
3aCMOCYBAHHA.

IIposeoeno Oocniodicennss enekmpudHux napamempis ceimao0iooHux 0dicepen GUNPOMIHIOGAHHS O
pisnux cxem dcusnenns. IIpoananizosano gpopmy nanpy2u ma cmpymy npu pisHUX SHAYeHHAX Hanpy2u 0dxcepena
orcuenenns. Busnaueno snauenns napamempis, ujo xapakmepusyiome AKiCMb CROJCUBAHOI eHepeii, ceped AKuX
senuuuHa cosy, Koegiyienm eapMOHIK ma GenuyuHa GIOHOCHOI amnnimyou mpemvoi 2apMOHIKU CMPYMY
C8IMN00i00H020 NPUCMPOIO.

Knrouoei cnoea: nominecyenmua namna, cgimno0ioOHa NiHIHA 1aMAa, C8imMI00I00HUTL NPONHCEKMOp.

I.Belyakova, V.Medvid, V.Piscio, R. Trembach

RESEARCH OF THE ELECTRICAL PARAMETERS OF THE LED
LIGHT SOURCES

Summary. The using of linear LED lamps and LED spotlights in lighting devices has been consided.
In the article electrical and lighting settings for led devices are presented. Their main advantages in comparison
with a luminescent and halogen light sources has been provided.

Analysis of modern schemes of power supply LED radiation sources: linear and pulse converters
(drivers), made on discrete semiconductor elements, including application-specific integrated circuits has been
carried out . Their main advantages and disadvantages are described, areas of application are identified.

It was shown, that pulsed drivers allow to take advantage of energy saving, which are provided by
LED technology, because their efficiency is 98%, they do not need additional means of cooling, and power
consumed by the lamp equals power used by LEDs.

Research of electric parameters of LED sources of radiation for various schemes of power has been
conducted. The form of voltage and current for different values of the supply voltage has been analyzed. The
values of the parameters characterizing the quality of the consumed energy, among which the value of PF,
harmonic content and value of the relative amplitude of the third harmonic current LED product has been found.

It is shown that for LED light sources diodes, which are connected with the scheme of linear driver,
the dependence of the relative amplitude of the third harmonic, the harmonic distortion and PF on the supply
voltage changes are similar, and their value falls with the increase of the supply voltage. At the nominal voltage
of power source value of the coefficient of harmonics for linear LED lamp does not exceed 0.5, PF — 0.6, and for
floodlight power 4 W the same options are 0.3 and 0.4, respectively.

1t is also shown, that for the LED light sources with pulse voltage stabilizer values PF practically are
not changed with the increasing of voltage, the relative amplitude of the third harmonic and harmonic content
being increased (harmonics factor reaches a value of 0.9, and PF value — 1.0).

Harmonic coefficients for LED radiation sources are within specified specifications on the quality of
the consumed electrical energy.

Key words: fluorescent lamp, LED module, LED strip, LED tubular lamp.

ITocTanoBKa npo6JieMu. 3 MOSBOIO CBITIIOIIOJHUX JIXKEPeJT CBITIIA X POJIb HA PUHKY
CTPIMKO 3pOCTa€, IOCTYIIOBO BHUTICHSIIOYM JIAMIIA PO3KAPIOBAHHS, JIFOMIHECIEHTHI ¥
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«eHeprozoepirarodi» J1aMIi. PUHOK CBITJIONIO/IB 32 OCTaHHI IT’ATh POKIB IMOPIYHO 3pOCTa€E HA
80-90% [1].

Y momepemHi pOKM B OCBITIIOBAIBHUX TPUCTPOSIX  BHKOPHUCTOBYBAIUCS
mominectieHTHI tamu (JIJI) (B ocHOBHOMY, mOTykHicTiO 4...36 BT), 11 3anmanmioBaHHsl Ta
cTabimizamii cTpyMy SIKHX 3aCTOCOBYBAJIM SIK €JIEKTPOMArHiTHI, TaK 1 €JIEKTPOHHI OajacTH.
OnHak X BHUKOPHCTAHHS, IOTPU BUIAMMY CHEProOIIaIHICTh Yy MOPIBHSHHI 3 JIaMIIaMU
pO3XKaproBaHHs, Ma€ 1 ps HepoIiKiB. OCHOBHUMH cepeJl HUX €: HeTPUBATIHA TEPMiH CITYKOH,
TPUBAJIMIA yac po3ropaHHs, CKJIAJHICTh peasi3allil Ha OCHOBI JIIOMIHECIIEHTHUX JKEpes CBiTIa
JTMHAMIYHOTO OCBITJICHHS, TIPH SIKOMY SICKPaBICTh JKepeja CBITJIa MOYKe 3MIHIOBATHCS B
MIAPOKHUX MEKaX.

3 MOSBOIO CBITIOMIOAHMUX JDKEpENl CBITIA DS/l BKa3aHUX BUINE HEIOJIKIB BAATOCS
YCYHYTH. BHKOpUCTaHHS TaKWX OCBITIIOBAJILHUX IMPHCTPOIB, K CBITJIOJIONHI JIHIHHI JaMITH
(puc.1) Ta CBITVIONIONHI TPOKEKTOPH, HE3BaKAlOUM Ha MOPIBHSIHO OLIbIIy BapTIiCTh,
JIO3BOJIMJIO IIIBUILMTH 1X AKICHI Ta KUIBKICHI CBITIOTEXHIYHI TOKA3HUKH.

Pucynok 1. JliniiiHa cBiToniogna nammna 3 nokosnem T8

Figure 1. Linear LED T8 lamp

OpmnHak y OaraThOX BHITQJKaX HEMaE >KOJHUX JAHUX MpPO SKICHI IMOKa3HUKU
CIIO’)KMBAHOI €Heprii CBITIOMIONUX JKEepel OCBITIICHHS. ToMy akTyaJlbHUM € IMPOBEICHHS
TAKOTO THITY JOCHTIJKCHb, SIKi, B TEpIIy 4Yepry, BH3HAYAIOTH SIKICTh CIIOXHBAHOT HUMH
eJIeKTPOCHEPT 1.

AHaJi3 ocTaHHIX JocaiUKeHb 1 myOJikamiii, aHagi3 cXeM JKMBJICHHS
cBiTUIOMiOMHUX [Kepes cBiTia. JlocmipKyBaHi HaMHM NapamMeTpd CBITIOMIOJHUX JKEpel
CBiTJIa, B TEPIIy Yepry, 3aJieKaTh BIJ iX CXEMOTEXHIKH Ta, MOXJHBO, BiJI IapaMeTpiB
3aCTOCOBAaHHUX MiKpocxeM-JpaiiBepiB. CXeMOTeXHiKa BHU3HA4Ya€ SIK CBITJIOTEXHIYHI, TaK 1
SIIEKTPUYHI TTapaMeTpH CBITJIOBOTO MpHiIaxy (piBeHb IyJbCallii, SICKPaBiCTh, TPUBAIICTH
0e3BiIMOBHOI pOOOTH Ta BapTIiCTh CBITHJIbHUKA). Bci cXeMH BBIMKHEHHS CBITJIOJIOJMHHUX
JOKEpeTl CBITJIAa PO3IUITIOTh Ha JiHIMHI # iMmynbeHi. JIiHIHHI BIIPI3HIIOTHCS HU3BKOIO LIHOIO,
ajyle MaroTh HU3bKY €()eKTHBHICTh BUKOPHUCTAHHS, IMITYJIBCHI JpaiiBepy JOPOXKYi 3a JIiHINHI,
OJJHAK BOHHM 3a3BHYall MalOTh TIOKpAIICHI CII0)KUBYI XapaKTEPUCTHKH, MOXKIHBICTh
peryiroBaHHS sickpaBocTi [1,2].

[Ipore y OuTBIIOCTI BHUNAAKIB THMTAHHS SKOCTI €JIEKTPUYHOI €Heprii, IImo
CIIO)KUBAETHCS CBITIJIOIOHUMHE JDKEPENIaMH CBITIIA, 3aTUIIAETHCS HE BUCBITICHUM.

Mera pobGoTrm — g0CTiDKeHHS Koe(illieHTa aMILITYIH CIOXXHBAHOTO CTPyMY,
Koe(ilieHTa TapMOHIK Ta COS( CBITIOIIOHUAX JDKEpe BUIIPOMIHIOBAHHS.

AHai3 00'ekTa J0CaiIKeHb. DBINBIIICTh CBITJIOAIOAHUX JIaMI MAalOTh HPOCTY
KOHCTPYKIIifO: OalaCTHUM KOHJEHCATOp, BUIPIMIIAY i (UIBTP, a TaKOX PSJI IMOCIIIOBHO
BBIMKHEHUX BUIPOMIHIOBALHUX MiofiB. [losiBa CBITIOMIONIB Ta CBITJIOMIOJHUX MOMIYTIB
notyxkHictio g0 50 1 wmHaBite 100 BT mnpusBena g0 HEOOXiTHOCTI po3poOJieHHs
CIeIliali30BaHUX OJIOKIB JKHMBIICHHS JUIS 1X HOpMaiabHOI pobOoTtu. HaiimepcnekTHBHIIMTAMUA
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BBKAIOThCS JpaiiBEpu 3 IMHUPOTHO-IMITYJIECHOIO MOJYJISITIEI0 1 MOKIJIMBICTIO PETYITIOBAHHS
MOTYXKHOCTI, Y SKAX TepeAdadeHuil e(eKTHBHUN 3aXHUCT BiJ] MEPSKEBHX IEPEINTKOI Ta SKi
MaroTh KOPEKTOp KoedillieHTa MOTYKHOCTI, Hampukias kommanii National Semiconductor [4].
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PucyHoxk 2. [lpaiiBep CBiTJI0Ai0IHOT JaMIIK HA OCHOBI Mikpocxemu CPC9909
i3 ’KMBJIEHHAM 3MIHHOIO HaNpyTroko

Figure 2. LED lamp driver based on CPC 9909 for AC voltage

Ajie Bce X y OULIBIIOCTI BHIAIKIB JUIA CBITJIOMIOJHUX JIAMII, IO JKHUBISATHCS Bij
npoMucioBoi Mepexi 220 B, moku BUKOPUCTOBYIOThCS JIpaiiBepH, BUKOHAHI HA JUCKPETHUX
eineMeHTaX. OCHOBHUM HEAOJIKOM TOMIOHUX MPUCTPOIB € iX CKiIagHicTh. OmHuM 13
MPUKIJIAIB JEIEeBOro KOMIIPOMICHOTO BapiaHTa JpaiiBepa € mpoaykiis kommanii Clare,
HanpukIiIa 3acHoBaHoro Ha Mmikpocxemi CPC9909. Mikpocxema BUKOHaHa B KOMITAKTHOMY
kopmyci [5] 1 3a3Buuail BMHUKAaeTbCsS 3a CXEMOIO, 300pakeHOl0 Ha puc.2. Mikpocxema
CPC9909 mparrroe 3a TPHHIHAIIOM YacTOTHO-iMITyJbCHOI Momyismii (PFM) 3 moctiitHum
KOHTpoJieM TikoBoro ctpymy. [paiiBep ma CPC9909 ctabinizye cTpyMm y CBITJIOZAIO/AX,
MOPIBHIOIOYM 3 OIOPHOIO HANpPYror TaJiHHS Ha CTPYMOBOMY IIYHTI — pPE3UCTHBHOMY
JaTYuKy cTpyMmy, Hij’eaHanomy a0 Bxoxy CS mikpocxemu. Jlkepenom omopHOi Hampyru
ciyxuth BOyaoBane B CPC9909 mxepeno kamOpoBanoi Hanpyru 250 MB.

Pe3yabTaTi A0CTiKeHb €JIEKTPHYHUX XaPAKTEPUCTHK CBITJIOJIOIHHX TKepe
BUINPOMiHIOBaHHS. JJI1 TOCTIDKEHHS SIIEKTPUYHUX XapaKTEPUCTHK JISTKUX THITIB JTIHIHHUX
CBITJIONIOJHUX JIaMII Ta CBITJIOAIOAHUX IIPOKEKTOPIB MH BHKOPHUCTOBYBAJIH CXEMY
BHMIPIOBaHHS, 300pakeHy Ha pHC.3, IO CKJIaay SKOi BXOJUTh TeHEepaTop CHUHYCOINMaTbHUX
curHaniB [3-56, Tpancdopmarop 77, pgocimiukyBaHe CBITJIOHIOJHE JDKEPETIO CBIiTIA
(ceimmomiomn VDI1...VDn), nmatumk ctpymy R/=1 Owm Tta ocmuiorpad IBOIPOMEHEBHI
3anam’sitoByrounit npuctpiit DS 1022C.
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Pucynok 3. CxeMa BUMipIOBaHHS MapaMeTpiB CBITJIOAIOAHUX JKepeJ CBiTIa

Figure 2. Measurement of LED light sources
Y nochmimkyBaHUX CBITJIIONIOJHUX JDKEpeNaX CBITJIa BHKOPUCTOBYBAjacs cXema
JiHIAHOTO JpaiiBepa, IO BIJANOBIAE €INEKTPUYHIA cXeMi, 300pakeHi Ha puc.4, e
CYKYIIHICTh TOCIHIJIOBHO BBIMKHEHUX CBITJIOMIOAIB BimoOpakaeThcs miogom D5 3 ix
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CYMapHUMH €KBiBaJICHTHHUMH Mapamerpamu. O0oB’s3koBUM € KoHJeHcaTop Cl, yBiMKHEHUH
nociioBHO 3 BunpsmisiaeM D1...D4. Ctpym cBiTioaioiB oomexye pezuctop R1.

D1 VN D4 Vi R1 ‘
RO 310[]
0.8
— 11 b L C2
— " 10e-6
C1
{ 18e-7
V1 € D2 7K D3 ZK DS 7K

Pucynok 4. Enextpuina cxema JIiHIHHOI CBiTIIOAi01HOT TamMmH 3 okosiem T8

Figure 4. LED T8 lamp schematic diagram

HasBaicte xonmencatopa Cl 3amae eMHICHHMI XapakTep OJIOKa >KUBICHHS
cBiTioMionHOT Tammi. Ha pwuc.5.a...r 300pakeHi OCITMIIOrpaMu HAlpyTH Ta CTPYMY JIHIHHOL
JaMITM TpU PI3HUX 3HAUCHHSIX HANpPYTH JpKepelia JKUBJICHHs. 31 30UIbLICHHSIM CTpyMY uepes
JaMITy €MHICHHW XapakKTep HaBaHTaXEHHsS 3pocTae. lle MoXHAa TOSCHUTH THM, IO
MOCTIiIOBHO BBIMKHEHI J10AM, TIO CYTi, € CTa0L1i3aTOPOM HAIpPyTd, 3HAUEHHS SIKOI HE3HAUHO
3pOCTae JUIIe IMPU MAIUX 3HAYCHHSIX CTPYMY Yepe3 CBITIIONIONH i MPAKTHIHO HE 3MIHIOEThCS
IpU 3HAUEHHSX CTPyMY, OJNM3BKHUX J0 HOMiHaJIbHOTO. BogHouac 31 30UIBIICHHSIM CTPYMY
3poctae cmaj Hanpyrd Ha emHOcTi Cl Ta pesuctopi R1, mo i 3yMOBIIOE 3HAYHWEA 3CYB
CTpyMYy (BUIIEPE)KEHHS) BITHOCHO HAIPYTH JKEpelia )KUBJICHHS.

RIGOL STOP bR~ £ B 2,000 RIGOL STOP b ] £ @ 2.08nU
‘ 1
2
B
| Urns)=30.7TmY  Unax2)= 196U Urmsi2)= 130V | Urms(t)=54.7mU  Umax2)= 256U  Urms2i= 170U
CH1=:50.8mY CH2= 188U Time 5.000ms W0 .0000s CH 1== 58 .9mU CH2= 188y Time 5.000ms wW0.0000s
a) 0)
RIGOL STOP iR~ F @ 2.00mU RIGOL STOP prnETTTTTan]  F @ 2.06mY

UrmstD) =77.8mY Umax2)= 316U  Urms(2)= 2100 Vrms(1) =89 .0mY Umax(2) = 352U Urms{2) = 231V
CH1=50.0mU CH2= 180U Time 5.000ms ©40.0000s CH 1= 58.8mU CH2= 168U Time 5.008ms ©20.0000s

B) r)

Pucynoxk 5. Octmiorpamu HanpyrH (1) Ta ctpymy (2) JiHiifHOT TaMmy (T0BXKUHOKO 60 cM) TIPH HaTpy3i JKepea
xuBieHHs: a) 130 B, 6) 170 B, 8) 210 B, r) 231 B

Figure 5. Oscillograms of voltage and current of the linear lamp (length 60 cm) at a voltage of the power supply:
a) 130 V,b) 170V, ¢) 210 V,d) 231 V
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Umax()= 260  Umax(2)=58.0mU Vrms(l) = 138V Umax(l)= 256U Umax(2) =68 .8mU Urmsil) = 178V
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Umax()= 3120  Umax(2) =84 .0mV Vrms(l) = 283V ; Umax(l)= 3120 Umax(2) =84 .8ml  Urms(l)= 289U
CH1= 288V CH2:: 50 .0mV Time 5.900ms ©+0.0000s CH1= 288V CH2=:56 .0mV Time 5.000ms ©20,0000s
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PucyHnok 6. Ocuunorpamu Hanpyru (1) Ta ctpymy (2) CBITIOi0AHOTO MPOXKEKTOPA MOTYKHICTIO
4 BT (60 cBiTiomioxiB) mpu Hampy3i mKepena xupneHHs: a) 130 B, 6) 170 B, 8) 209 B, r) 228 B

Figure 6. Oscillograms of voltage (1) and current (2) of LED Spotlight (60 LEDs) at a voltage of the power
supply: a) 130 V, b) 170 V, ¢) 209 V, d) 228 V

Pazom 3 Tum, popma cTpyMmy JTaMIy IpH pi3HUX 3HAYCHHSX HAIPYTH JKUBJICHHS HE €
CHUHYCOITAJIbHOIO, @ MICTUTh IEBHHUU BIJICOTOK TPEThOI TapMOHIKH, IO IOSCHIOETHCS
HAsIBHICTIO B CXEMi JKUBJICHHS JJAMIIH J1i0JHOTO MocTa. CXO0Ki XapaKTepUCTUKU MH OTPHUMAIH
TIPH JIOCITIJDKEHHI CBITJIOAIOTHOTO MPOYKEKTOpa MOTYXKHICTIO 4 BT, 1m0 ckiamaeTses 3 60-tn
TOYKOBUX KPYIJIMX  CBITJIOMIONIB, YBIMKHEHHX TIOCTIJIOBHO 32 CXEMOIO puc.3.
XapaKkTepHCTHKY HaBeJICHO Ha puc.6,a...T.
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Pucynok 7. Ocuunorpamu Harnpyrd (1) Ta ctpymy (2) CBITIODI0AHOTO MPOXKEKTOPA MOTYKHICTIO
4 Bt npu Hanpy3i 220 B, oTpuMaHuX 3 BUKOPUCTaHHAM MporpamMHoro nakera Mathcad

Figure 7. Oscillograms of voltage (1) and current (2) of LED spotlight 4W under power supply voltage 220 V,
obtained using the software package Mathcad

JIOCTOBIpHICTh OTPUMAHUX PE3YJIbTATIB MIATBEPIKYE aHANI3 CXEMH eJIeKTPHYHOT
CBITJIOJIIOTHOTO JpKepela cBiTia (puc.4) i3 BUKOPUCTAHHSAM IporpaMHoro makera MicroCAP.
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OTpuMaHi TIpE ILOMY YacOBi 3aJ€KHOCTI HANPYrd Ta CTPYMy TaKOTO JDKepeja CBiTIa
HaBeJIeHO Ha puc.7.

Jlemo iHIMMIA XapaKTep YacOBHX XapaKTEPHCTHUK HAPYTH Ta CTPYMY OTpPHMaHi JJIst
11e o/iHieT Mozieni cBiTnoiotHoro npoxekropa tuiy FL-F-10W-01. Le# npoxxekTop MicTUTb
SMD-CBITJIONIONN, JUIS JKUBJICHHS SKHX BHKOPHUCTOBYETHCS IMITYJIBCHHUH cTadiTi3aTop
Hampyrd. Taka cxemMa HE MICTUTh KOHJIEHCATOpa, BBIMKHEHOTO MOCTIJOBHO 3 JIiOJHHM
MocTOM. ToMmy 3CyB CTpyMy BIJHOCHO JI0 HANpyTH TPOKEKTOpa BIJICYTHIM TpH Pi3HHUX
3HAYEHHSIX HANPYTH, K 116 6ayuM 3 puc.8.a...T.

RIGOL T'D [ o SV J 4 8.0auyY RIGOL STOP o S L J 8.0auyY

Urmsil) = 129V Umaxd2) = -192m) Urms(2)= 163mY ] Urmsil) = 169V Umnaxi2) = ~168mU Urms(2) =82 .5mY
CH1x= 106V  CH2= 108mU Time 10.00ms ©+0.0000s CHi= 100U CH2=  108mU Time 10.00ms ©@+0.0000s
a) 6)
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Urms(l)= 207V Umaxd2) = 152my Urms(2) =68 . 8my Urms(l)= 228U Umax2) = -144my Urms(2) =63 . Smy)
CH1= 180U  CH2= 188mU Time 10.00ms W+0.0000s CH1=x 100V CH2=:  100mU Time 10.00ms ©+0.0000s
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Pucynok 8. Ocuunorpamu Hanpyru (1) Ta ctpymy (2) CBITIOi0AHOTO MPOXKEKTOPA NOTYKHICTIO
10 BT npu Hanpy3i mxepena xkusieHHs: a) 103 B, 6) 169 B, 8) 207 B, r) 228 B

Figure 8. Oscillograms of voltage (1) and current (2) of LED spotlight 10W under voltage of the power supply:
a) 103V, b) 169 V, ¢)207 V, d) 228 V
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—8— KoedbiljieHT rapmorix

—a— Kocwryc phi
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Jitove 3HaYEHHR HANPyYTH KHENEHHS: (B)

PucyHok 9. 3anexxHOCTi BiTHOCHOT aMILTiTY 1 TPEThOI rapMOHiKH, KoedillieHTa rapMOHiK Ta cos @
BiJl HATIPYT'W KHMBJICHHS JUTS CBITJIONIOAHOT TamimH 3 okoeM T8

Figure 9. Dependence of the relative amplitude of the third harmonic, harmonic and cos 11 on the voltage supply
for LED T8 lamp socket

CrocTepira€TbCss TaKOX 3MEHIICHHS CTPYyMY, CII0)KHBAHOTO IIEPETBOPIOBAUEM
CBITJIOJIIOTHOTO TPOKEKTOpa, TpH 30LIBIICHHI HANPYTH >KHBJICHHS, IO CBIAYUTH TIPO
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cTaluTi3alifo CTpyMy, SKAU IpOTiKae Oe3mocepeHbO depe3 CBiTiomionn. Pazom 3 THM,
(dopma cTpyMy € TaKoIO X, K 1 y JIBOX TIONEpPEHIX BUMAIKaX.

Ha ocHOBI oTpMMaHWX XapaKTepUCTHK 3MIiHU CTPyMy BiJl HANpPyrd MOOYIOBaHi
3aJIe)KHOCTI BIJTHOCHOI aMILUTITYAM TPEThOi rapMOHIKH, KoedillieHTa rapMOHIK Ta COSQ IpH
PI3HMX 3HAYEHHSX HANPYrd JKUBJICHHS JUIS JIHIAHOI cBiTiIomiomHol jammu  (puc.9)
CBITJIOJIIOTHOTO TPOKEKTOpa MoTyxHicTio 4 BT (puc.10) Ta cBITIOAI0JHOTO IpoKEKTOpa 31
cTablTi3aTOPOM HAIPyTH KHUBJICHHS CBITIOMI0MIB (prc.11).
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Pucynok 10. 3anexxHocTi BiTHOCHOT aMIUTITYiN TPETHOI TapMOHIKH, Koe(illieHTa rapMOHiK

Ta COS( Bill HANPYTHW KMUBIICHHS JUTA CBITIIOAIOIHOTO MPOKEKTOPa MOTYKHicTio 4 BT

Figure 10. Dependence of the relative amplitude of the third harmonic, harmonic
cost on the voltage supply for the power LED Spotlight 4W
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Pucynok 11. 3anexxHocTi BiTHOCHOT aMIUTITYiN TPETHOI TapMOHIKH, Koe(illieHTa rapMOHiK
Ta COSQ BiJl HANPYTH >KUBJICHHS JUTA MPOXKEKTOpa 3 IMIMyJILCHUM cTalini3aTopoM Hanpyru

Figure 11. Dependence of the relative amplitude of the third harmonic, harmonic
coso on the voltage supply for the spotlight with a pulse voltage stabilizer

JUIs mepmux JBOX CBITJIOMIOMHUX JDKEpeNl CBITIa BKa3aHi XapaKTEPUCTUKH €
CXO0’KHMHU, a 00UHCIIeHI KOe(]illieHTH CIaAatoTh 31 301IbIIEHHSIM HAlpYTH KUBJICHHS.

JIJIsSL CBITJIONIOTHOTO TIPOXKEKTOPA 3 IMITYJIBCHEM CTa011i3aTOpOM HAIIPYTH 3HAYCHHS
COS( MPAKTUYHO HE 3MIHIOETHCS 31 3pOCTAHHSM HAIlPYTH JKUBJIEeHHS. Pa3oM 3 TuM, J1Ba iHIINX
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rmapamMeTpu CTpyMy MpH IboMy 3pocTaroTh (puc.11). Ak OGaummo 3 puc.9...11, npm
HOMIHAQJIBHIM Hampy3i JpKepesa KUBJICHHS 3HAYeHHS Koe]illieHTa TapMOHIK AJis JTiHIHHOL
cBiTJIOMiONHOT JTaMnn He mepeBmimye 0,5, a cose — 3HadeHHs 0,6. Ti K BEIWYUHU JUISA
npoxekTopa moTyxHicTio 4 Bt cranoBmsare Biamosimno 0,3 i1 0,4. Jlns mposkektopa 3
IMITYJTbCHAM CTa011i3aTOpOM HAIPYTH JIaHi MapaMeTph CYTTEBO BiJIPI3HSIOTHCS: KoedilieHTa
rapMoHik gocsirae 3HaueHHs 0,9, a cosp — 1,0.

BucnoBku. J[)1s1 CBITIIONIOAHKX JPKEPET BUITPOMIHIOBAHHS, JIIOH B SIKUX 3’ €HAHI 3a
CXeMOI0 JIiHIffHOTO JpaiiBepa, 3aJ€KHOCTI BIJHOCHOI aMIUIITYAM TPEeThOi TapMOHIKH,
koe(ilieHTa TapMOHIK Ta COSQ BiJl 3MIHH HAIPYTH JKUBIICHHS € CXOXHMH, a X 3HAYCHHS
CHQJAlOTh 31 30UIBIIEHHSM HANpYrd >KUBJICHHS. llpw HOMIHAIBHIN Hampysi JpKepena
JKUBJICHHSI 3HAueHHS Koe(dillieHTa TapMOHIK JuId JiHIMHOT CBITJIOAIOAHOI JIaMOU He
nepeBuiye 0,5, a cose — 0,6, a I MPOKEKTOpa MOTYXKHICTIO 4 BT (60-TH CBITIONIOAIB) Ti XK
nmapaMeTpu craHoBiATh BianmoBimHo 0,3 1 0,4. Jlng cBITJIOMIOMHUX JKEpeN 3 IMITYJIbCHUM
cTalblTi3aTOpPOM HAIPYTH 3HAYCHHS COS () MIPAKTUYHO HE 3MIHIOETHCS 31 3pOCTAHHSM HAIPYTH
KUBJIEHHS. Pa3oM 3 TuM, BIJTHOCHA aMILIITyJa TPEThOi TapMOHIKH Ta KOE(iIlieHT rapMOHIK
TIPH IIBOMY 3pOCTArOTh (Koe(ilieHT TapMOHIK JiocsTae 3HadeHHs 0,9, a cose — 3HayeHHs 1,0).

Po3paxoBani koe(illieHTH TapMOHIK JJs OTPHUMAHUX EKCHEPUMEHTAIbHUX
EIIEKTPHYHUX XapaKTEPUCTUK CBITIOIOJHUX JDKEpeT CBITJIa 3HAXOMATHCS B MeXaxX, IO
CTaHIapTU3YIOTHCS TEXHIYHUMH BUMOTaMH 00 SKOCTI CIIO)KUBAHOI €NIEKTPHYHOT €HEeprii.

Coclusions. For LED light sources diodes, which are connected with the scheme of
linear driver, the dependence of the relative amplitude of the third harmonic, the harmonic
distortion and PF on the supply voltage changes are similar, and their values decrease with the
increase of the supply voltage. At nominal voltage of power source the value of the
coefficient of harmonics for linear LED lamp does not exceed 0,5, and PF — 0,6, and for
floodlight power 4 W (60 LEDs) the same parameters are 0,3 and 0,4 respectively. For LED
light sources with pulse voltage stabilizer values PF practically are not changed with the
increasing of voltage, the relative amplitude of the third harmonic and harmonic content being
increased (harmonics factor reaches a value of 0,9, and cosp = 1,0).

Calculated harmonic coefficients for the obtained experimental electrical
characteristics of the LED light sources are within, specified specifications on the quality of
the consumed electrical energy.
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