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JOCJIKEHHS EHEPTETUYHOI EOEKTUBHOCTI CBITJIOBUX
HNPUITAAIB JJIA 30BHIIIHBOI'O OCBITJIEHHS 3 PI3BHUMHU
JUKEPEJIAMMU CBITJIA

Pestome. [lposedeno oyiHIO8AHHA CEIMNOMEXHIYHUX MA eHEP2eMmuyHuUx napamempie Cceimioeux
npunadie (CIl) KKY-, PKY-, JIKV11Y ma JXKY-, PKY Helios 21, wo wupoko 8uxopucmogyiomscs 8
VCMAHOBKAX 308HIWHBO20 ocgimienHs. B oocniooicennsx suxopucmogysanucs ooicepena ceimna ([C), sxi
Haunowuperiuti 8 308HIULHLOMY OC8ImIeHHT — Tamnu posdicapiosants (JIP), komnakmui ntominecyenmui ramnu
KJLT, oyeosi pmymnui namnu ([[PJI) ma nampiesi namnu sucoxoeo mucky (AHaT). Bcmawnosneno, wo npu
suxkopucmanni cgimnogoeo npunady KKY-, PKY Helios 21 i3 namnow KJJI 3uuscyemocs 3HauenHs
koegiyicuma kopucnoi 0ii CII na 14..17%. V ceimunvnuxy XKY-, PKY-, JIKVI1Y uaieuwui xoegiyienm
kopucroi 0ii CII i3 JIPJI, npakxmuuno pieni 3Hauenus i3 namnoro JHaT i KJIJI, Hauinudxcuui — i3 1amnoin
DO3JHCAPIOBAHHS.

Knwuosi cnoea: ceimnosuii npunad, KOMNAKMHA TIOMIHECYeHmMHA JIAMNA,  eHepeemuyHa
ehexmugHicmb, 308HIULHE OCBIMNEHHS, KoepiyicHm KOpUucHoi Oil.

L. Kostyk, S. Potalitcyn

INVESTIGATION OF POWER EFFICIENCY OF LIGHTING DEVICES
FOR OUTDOOR LIGHTING WITH DIFFERENT LIGHT SOURCES

Summary. To increase the power efficiency of outdoor lighting devices which are designed for
classrooms of distant dwellings and rural areas, replacement of incandesce lamps (IL) and arch mercurial
lamps (AML) by compact fluorescent lamps (CFL) is proposed. In its turn after substitution of the incandescent
light bulbs, which are the point light sources, for the CFL with the voluminous luminous body of different shape
the light distribution characteristic changes. In general this parameter specifies the lighting system efficiency.
Thus, for example, 30% of the electricity consumption of the LS with the properly chosen the luminous intensity
curve (CLI) are saved. While choosing the light devices of (LD) type it is necessary to take into account the
energy conversion efficiency (ECE) as well as CLI and its stability during the operation. Therefore its value
depends on the luminous body geometric parameters of the installed light sources. The results of lighting and
energy parameters of light devices ZhKU-, RKU-, LKUI1U and ZhKU -, RKU Helios 21, that are widely used in
outdoor lighting devices with the lamps that are most common in outdoor lighting — IL, CLL, AML and High-
Pressure Sodium (HPS) - are presented. The measurement of light distribution of lighting devices ZhKU-, RKU
Helios 21 and ZhKU-, RKU-, LKUI1U with different types of light sources was taken. It is proved that the
efficiency of light devices decreases by 14..17 % while using the light device ZhKU-, RKU Helios 21 with the
lamp CLL. In the luminaire lamp ZhKU-, RKU-, LKU11U the efficiency of light devices with AML is the highest
with HPS and CLL it is practically similar, with incandesce lamps it is the lowest. From the data above we can
conclude that power efficiency of lighting device depends on the shaping and geometric size of light sources.
When designing the light devices it is possible to gain 80% efficiency that will increase the power efficiency of
lighting devices. The expenses for electric power for every of investigated light sources have been calculated.
The lowest operational expenses due to built-in electronic ballasts into the socket of the lamp is the advantage of
CLL over the other lamps.

Key words: light device, compact fluorescent lamp, energy efficiency, outdoor lighting, efficiency.

IMocranoBka mpobiaemu. B Vikpaini B ycTaHOBKax 30BHIIIHBOTO OCBITIEHHS
IITUPOKO BUKOPHCTOBYIOTHCS Majoe()eKTHBHI JpKepelia CBIiTIIA: JJaMITU PO3’KaprOBaHHS, TyTOBI
PTYTHI JJaMIIu, TOMY IpobiieMa eHepro3zoepexeHHs € aktyanbHoro. Ctanom Ha 01.01.2014 p.
B YCTAHOBKaX 30BHIIMHBOTO OCBITJIEHHS eKCIUTyaTyroThes 416,67 Tuc. mt. JIP ta 391,00 THC.
mT. JIPJI, mo cranoButh 20,5% Ta 19,2% Bijx 3arajibHOI KiJIbKOCTI CBITIIOTOYOK BiJIOBIIHO



[1]. OmauM 13 peasibHUX 3aXOiB HiABUIIEHHS €HEProe(eKTUBHOCTI YCTAHOBOK 30BHILTHHOTO
OCBITJICHHS € INUPOKE BIPOBA/PKCHHS EHEprozoepiraroumx JOKepen CBiTIA, a caMe
KOMITaKTHHX JitoMiHecieHTHHX Jamil. KJIJI maroTs BOy1oBaHi B namity manorabaputai EITPA
i cragmaptauit mokons (E14, E27, E40), mo no3Boiisge Oe3mocepeanbo 3amiHioBatu JIP
noTyHicTio Bix 25 1o 1000 Br.

VY cBorO dYepry, mpW 3aMiHI B CBITJIOBHUX MpHIaJax JIaMIl pO3)KaproBaHHS, SKi €
TOYKOBUM JiKepesioM cBiTia, Ha KJIJI i3 06’eMHUM CBITHUM TiJIOM pi3HOI (pOpME 3MIHIOETHCS
XapaKTepUCTUKA CBITIIOpo3moaity. Llei mapaMeTp 3HAYHOIO Mipor0 BH3HA4Yae e()EKTHBHICTH
CHUCTeMHU OCBiTJIeHHS B nisiomy. Hampuknan, npu BuxopuctanHi CII Bpano miniGpanumu
kpuBuMHu cuie cBitia (KCC) MoxHa TOCATTH eKOHOMIT eltlekTpoereprii 1o 30% [2].

[Tpu Bu6opi Tumy CII mopsn i3 KCC HeoOXiqHO OpaTu 10 yBaru Takox i 3HaYEHHS
koegimienta kopucHoi aii (KKJI) i #oro crabinpHICTh B yMOBaXx ekcruryatarii. [Ipu mpomy
floro 3HaueHHs Oyne 3ajexaTd BiJl TEOMETPUUYHUX TapaMeTpiB CBITHOrO  Tija
BCTAHOBIIFOBAaHUX JDKEPEJI CBITIA.

Tomy Ba)KJIMBUM MUTAHHSM € JIOCIIPKEHHSI IOKa3HUKIB €HEPreTUYHOI e()eKTUBHOCTI
CBITJIOBHX TPHJIJIIB, IO IMAPOKO BUKOPHCTOBYIOTHCS B CHCTEMaX 30BHIITHHOTO OCBITIICHHS,
13 pI3HOTUIIHUMU JKepesiamu cBitia, a came JIP, JIPJI, JIHaT ta KJIJL

AHami3 ocTaHHIX JoCHiKeHb 1 myoOJikamiii. EHeprernunHa e(eKTHBHICTH
OCBITIIIOBANIbHOT YcTaHOBKHU (OY) BU3HAUAETHCS BapTICTIO CBITJIOBOI €HEPril, 1[0 TeHEePYEThCS
3a TEPMiH CITy>KOH 1 3HAYHOIO MipOFO 3aJICKUTH BiJl BUTPAT €JICKTPOSHEPrii Ha 11 TeHepyBaHHS.
BaxuBuM nuUTaHHSAM € TepMiH OKYIHOCTI BUTpaT HpH nepeoOiagHaHHI abo po3poliieHHI
HOBOI OCBITJIFOBAIBHOI YCTaHOBKH.

CrpyKTypa BapTiCHUX MOKa3HUKIB y Oyab-akiit OV ckiagaeThes 3:

- kamiTaeHUX BUTpaT Ha CIT1 JIC — 10...15 %;
- BUTpAT Ha MOHTax Ta oociayroByBaHHs CII — 15 %;
- BapTicTh enekTpoereprii — 70...75%.

VY HOBUX 1 pekoHCTpyHoBaHux OV 10IIBHO BUKOpUCTOBYBaTH eHeproekonomHi J[C.
VY mepmry depry, Il BiTHOCHTHCS 10 €HEpro3oepiraroumx KOMIIAKTHHX JIFOMiHECIIEHTHHX
JaMIl, sIKi MOXHAa BUKOPUCTAaTH B YCTAaHOBKAX 30BHIIIHBOTO OCBITIEHHsS mepudepiifHux
paiioHIB MiICT Ta y CUIbCBKid MicmeBocTi [3]. B momepenmniit poGoti [4] mpemcraBieHO
PO3paxyHOK YCTaHOBOK BYIWYHOTO ocBiTieHHs 3 BukopuctanHsMm CII i3 KIUI. ¥V mux
po3paxynkax BBaxasocs, mo CII maroTh cTaHAApTHHUIA CBITIOPO3MOIL, IO HABOJIUBCS B
TeXHIYHIM JOKyMEHTalii i He BpaxOBYBAJIHUCS 3MIHM IPH BUKOPHUCTAHHI 1HIIOTO JDKepesa
CBITIA.

Mera poboTm — OILIHIOBAaHHS CBITJIOTEXHIYHUX Ta EHEPreTMYHUX IMapameTpiB
CBITJIOBHX HPHJIAIIB JJI 30BHIITHHOTO OCBITJICHHS 3 PI3HOTHITHUMH JDKEpeslaMHd CBITJIa Ta
B3a€MO3aMiHHICTB 1X y Halnomupenimux CII.

IocranoBka 3amadvi. [liBHUIEHHS €HepPreTHYHOI €PEKTUBHOCTI CBITIOTEXHIYHHX
YCTaHOBOK  30BHIIIHBOTO  OCBITJIGHHS 32  PAaxyHOK  BHKOPUCTAaHHS  KOMIIAQKTHHUX
JFOMiHECIIEHTHHX JIaMII.

Pesynabratn  pocaimkeHnsi.  licTorpama  KUIBKOCTI  JDKEpen  CBiTia, IO
BUKOPHUCTOBYIOTHCS B 30BHIIIHbOMY OcBiTiIeHHI 3 2010 mo 2013 poky HaBeneHa Ha pwuc.l
[1,5].
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Pucynok 1. I'icrorpama KijpKocTi mxepen citia B nepion 3 2010-2013 poxky

Figure 1. Histogram of the lighting sources number in the period of 2010-2013

3aranpHa KiTBKICTh CBITIIOTOYOK 30BHIIIHBOTO OCBiTIeHHS y 2013 pormi cTraHoBuIa
2,031 maH. omuHUIG, mo Ha 80 Thc. omuHUIE (4%) Oiibire, HiX y 2012 pomi. ¥ chepi
30BHIIIHBOr0 OcBiTIeHHs ctraHoM Ha 01.01.2014 p. BuxopuctoByeThes 1223 THC. OJAUHUID
eHepro3oepirarounx jpkepen cimia (KJUJI, CII ta JIHaT, mo cranoButh 60 % Bijx 3arainbHOI
KUIBKOCTI), o Ha 133 Tuc. ogununb (12%) OGinblne MOPiBHSHO 3 BiAMOBIIHUM MOKA3HUKOM
2012 poxky. Ilo3uTHBHMM TOKa3HUKOM y cdepi 30BHIIMHLOTO OCBITICHHS € 3HM)KCHHS
KUTBKOCTI HU3bKOS(EKTHUBHUX JIaMN po3xkaproBaHHs Ha 5% Tta JIPJI — na 7,5% y 2013 pomui
MOPIBHSHO 13 BiAMOBITHAM TOKa3HUKOM 2012 poky. Sk 6GaunMo, crioctepiraeTbes TCHICHIIS
BIIPOBaKEHHsI eHeproekoHoMHuX J[C, ane BoHa Jy’e MOBiIbHA. 3HAYHO MPULIBUALIMTHY IEH
Iporec 1 MiJBHIIUTH €HEPreTHYHY e()EeKTHBHICTh YCTAHOBOK 30BHINTHHOTO OCBITJICHHS
nepuepiiHuX paiioHiB MICT Ta CLIbCHKOT MiCIIEBOCTI MOKHA 3aB/IsIKH BIIpoBaKkeHHI0 KJIJI.

[TocTae mpoGiemMa MOXKITHBOCTI B3aeMo3aMiHHOCTI JIP Ha KOMIIAaKTHI JIFOMiHECIIEHTHI
pamnu B CII, mo excmiyaTyloTbesi B 30BHIIIHbOMY OCBiTIeHHI. Tomy B gaHiii poOoTi
MIPOBEJICHO OIIHIOBAHHS CBITJIOTEXHIYHHUX Ta CHEPTeTUYHHX ITapaMeTPiB CBITJIOBHX MPHUIIAJIIB
KKY-, PKV-, JIKV11Y ta XKKVY-, PKY Helios 21, mo mupoko BHKOPHUCTOBYIOTHCS B
YCTAaHOBKAaX 30BHINIHBOTO OCBITIICHHS. B pociimkeHHsx BukopuctoByBammes JIC, ski
HalinomupeHimi B 30BHiIHboMY ocBiTienHi — JIP, KJIJI, JIPJI ta J/I[HaT.

BumiproBaHHS XapaKTEpHUCTHUK CBITIOPO3MOJLIY MPOBOIMIACA Ha PO3IOUTEYOMY
¢doromeTpi, cxema sSKoro 300pakeHa Ha puc.2. CyTb METOy MoJirae y moKpokoBiit ixcaii
3HaueHb crr cBiTiIa B CII mpu ioro moBopoTi Ha 3aJaHUH KyT.
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Pucynok 2. Cxema posnoginbsyoro gpotomerpa: 1 — By301 KpimieHHs npuiaay, 2 — TOBOPOTHUI
MIPUCTPIi, 3 — cTilika, 4 — KoCHiKyBaHUi CBITIOBHMI npunan, 5 — npuiimad (potopesncrop PEC-10),
6 — KOXXyX 3 miaparmoro, 7 — cTiiika mpuiiMava

Figure 2. Scheme of distributed photometer: 1 — knot fastening of device, 2 — turning device, 3 — post,
4 — investigated lighting device, 5 — receiver (photoresistor ®EC-10), 6 — casing with aperture,
7 — post of receiver

Jlns  nmaHoro ¢oromerpa po3po0JIEHO Ta BHUIOTOBJIEHO YHIBEPCAJIBHHHA BY301
KpIIUIEHHSI CBITJIOBUX MpWJIaaiB JUIsI 3MIHM KyTa ¢ Yy TOPH3OHTalbHIA Ta KyTra 6 Yy
BepTHUKAIBHIN MiomuHax (puc.3).

BumiproBanHst cii cBiTia [, 31iHCHIOBANIOCS IPH OKPOKOBIH 3MiHi KyTiB ¢ Ta
Ha 10° (puc.4).

Onmuara bice &

Y 00

. . . Pucynok 4. ®otomeTpuuHe Tijo
PucyHnok 3. KpinyieHHs 1151 CBITJIOBUX MpUIIaJiB

Figure 3. Mounting for lighting devices Figure 4. Photometric body
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[Ipu upomy U1t TOOYZA0BH (POTOMETPUYHOTO Tijla MPOBOAMIIM AIPOKCUMAINIIO JTAHUX

3Ha4YeHb CHIM CBITIA [, B cepenouii nporpamu MatLab. Cepuani koopmmnaru 1,¢,0, 3a

nonomoroto oneparopa SPH2CART, mneperBoproBajiucsi B TOYKH JEKApTOBOI CHUCTEMU
koopauHaT X, Y, Z. 3a OTpUMaHUMH pe3yjbTaTaMu OyayBaimcs (OTOMETPHUHI Tijia
koxHoro 13 CI1, Bonu HaBeeHi Ha puc.5 Ta puc.6.

v

r)

Pucynok 5. Ceitnoposmnozin ceitmnbanka JKKVY-, PKY Helios 21 3 nammamu:
a) JIHaT; 6) IPJI; B) KJLJI; T) JIP

Figure 5. Light distribution of luminaire ZhKU-, RKU Helios 21 with lamps:
a) HPS lamp; b) mercury arc lamp; ¢) CFL d) IL
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Pucynok 6. Citnoposnonin cBitunbanka J)KKY-, PKY-, JIKV11YV 3 nammamu:
a) JIHaT; 6) IPJI; B) KJLJI; ) JIP

Figure 6. Light distribution of luminaire ZhKU-, RKU-, LKU11U with lamps:
a) HPS lamp; b) mercury arc lamp; ¢) CFL d) IL

Jlns BusnauenHs KKJI nmocmimkyBaHUX CBITJIIOBUX MpUJIaiB Oylo TMPOBEIACHO
BUMIPIOBaHHS CBITJIOBOTO MOTOKY @, KOXHOIO i3 JpKepell CBiTia B ()OTOMETPUYHIN KyIIi.

Pospaxynox BuxinHoro cBitiioBoro notoky CII @, mpoBoauBcs B cepefoBHINI IporpamMu
MatLab 3rigHo 3 Gopmyoro [2]

2r &
D, = J. J. 1,,sin(0)dOd g
9=06=0
ne 1, — cuna cBitia, mwo BuMiproBanacs npu mosopoti CII Ha KyT @ y ropusoHTaibHIH

IUTOIIMHI, Ta KyT 6 —y BepTHKAIbHIH.
Po3paxyHok koedinieHTa KOPUCHOI Jii CBITJIIOBOTO MpPUIALy 7)., MPOBOIUIM 3TiTHO
3 popmyoro
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Jic
Po3paxyHOK cBITJIOBOI Bifadi cBiTiioBoro npuiany H ., mpoBoauan 3a GOpMyIIO0
H., = OaOIHﬁ(in(TH >

ne H ;. — ceitnosa Bignaua JIC 3rigso 3 Tabn.2.

OTtpumani pe3yJbTaTé HaBeJeHO B TaOI. 1.

Ta6auus 1
3unauenns KKJ[ Ta cBiT/IOBOi Bijiadi CBITIIOBUX MPHIIATIB
i3 piI3HUMU JKEpeslaMu CBITIa
Table 1
The value of efficiency and luminous efficacy of lighting
devices with different light sources
. Tun mxepena Koedimient xopucroi | CaiTiioBa Bijgmada
Twn cBiTUNBHUKA cBiTIa it CII 77, % CII H,,, mv/Br
JIHaT 70,7 52,3
. JIPJI 67,5 32,1
KKVY-, PKVY Helios 21 K 530 31.9
JIP 86.5 12,5
JIHaT 62,3 46,1
KKY-, PKV-, JIPJI 81,9 38,9
JIKV11Y KJIJI 61,9 37,1
JIP 50,4 7.3

CeitioBuit npunan JKKY-, PKY Helios 21 po3paxoBanmii s nBox tumis JIC, a
came /IHaT rta JIPJI. Ilpn BukopucTaHHi HOro 3 KOMOAKTHOIO JIOMIHECHEHTHOIO JIAMIIOO
KKJI CII 3amxyerbes Ha 14..17 %. Skimo B JaHOMY CBITJIOBOMY IpHJIaJii BUKOPHCTATH
JaMITy pO3XKaprOBaHHS, TO KOe(iIlieHT KOPHCHOI Jii CBITHJILHUKA 3pocTe 10 86,5 %, aie
ceiTnoBa Bigmaua CII 3amxyerbes Ha 39,2 % y mnopiBusHHI 13 KJIJI dyepe3 HH3BKY
S€HEPreTHYHY e(PEKTUBHICTh JAHWUX JDKEpeN CBiTida. ToMy HaBiTh IPH TaKOMY BHCOKOMY
3HAYEHHI 7)., 13 JTAMIOIO POIKAPIOBAHHS BUKOPUCTOBYBATH IX HEe()EKTHBHO.

B cBiTioBomy npunani XKKY-, PKY-, JIKY 11V nmaitBummii koedirieHT KOpucHOT Iil
CII i3 IPJI, mpaktuyHo piBHI 3HaueHHs i3 gamnoro J[HaT 1 KJIJI, HaliHmwkumii — i3 1ammoro
pozxkaproBaHHs. O4YeBUAHO, IO JaHWA CBITJIOBUH npmiaa po3paxoBanwit s JIC i3
00’eMHUM CBITHUM TinoM. ko x BcranoBuTH B Iieit CII ToukoBe abo miHiitHe TKeperno
ceitina (JIP um JIHaT), To BHACTiIOK TOTO, IO TOJIOKEHHS IX CBITHOTO TiJIa HE IIOIMAJAE B
IIEHTpP ONTHYHOI CHCTEMH CBITIIOBOTO MPHJIaNy, 3HAUCHHS 7], OyJ/le HU3bKHM.

Takox Oy70 TPOBENEHO pO3PaXyHOK EHEPreTHYHOl e(PeKTHBHOCTI YCTaHOBOK
3oBHimHKOr0 ocBiTienHs 3 JIPJI, JIHaT, KJIJI ta JIP npu excrutyaTarii iX mpoTsrom oaHOTO
poky. ITpu bomy moTyxHicTh JIC migoupanacs TaKMM YAHOM, 00 3a0e3MeYnTH HeOOX 1 THHIMA
piBeHBb OCBITJICHHSI AJis KaTeropiit nopir rpymu B [3]. BxinHi naHi 11s po3paxyHKy HaBeJeHO
B TabI1.2.
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Taoauus 2
Bxiani nani i po3paxyHKy

Table 2
Input data for calculation

Tun IToTyxHicTb | Cgitnosuii Tepmin Ceitnosa Bijnava H .,

JIaMIT| P,,Br TOTIK, JIM eKCInTyarartii, To/. ™M/BT
JIP 150 2180 1000 14,5

JIPJI 80 3800 14000 47,5
JIHaT 50 3700 18000 74

KJIJI 40 2400 10000 60

[Ipm po3paxyHKy BBaXkaJld, IO CEPeIHIN Yac ropiHHS BYJIMYHOTO OCBITJICHHS 3a PiK
nopiBaOE T =2920 rtomuH [6]. BuTpadeHa elleKTpu4Ha e€Hepris 3a Ied mepioa IpH
eKCILTyaTallii KOXHOTO0 13 JXKepe CBiT/ia BU3HAYaacs 3rijHo 3 popmynoro:

w=pP T,

cym

ne P

cym

— IOTY>KHICTB JIAMITH B pOOOYOMY PEKUMI, IO pO3paxoByBayacs 3a (HOpMYII0k0

=P -k,

cym 1

ne k — xoedirmieHT, IO BpaxoBye BTpATH €HEPrii B Oamacti ukepena citia (st iamn JIHaT
iIPJI k=1,2).

BpaxoByroun Tapud Ha e€IEKTPOCHEPTiio, IO BIiJIMYCKAETHCSA HA 30BHIIIHE
ocBiTieHHs 1, = 25kon/xBm-200 (BuOpaHuii cepe/Hiil Tapud Ha eNEKTPOCHEPrilo i3 JaHUX

0 KUTBKOX 00JIacTsSX YKpaiHHW) po3paxoBaHO BapTiCTh CIIOXKHUTOI €IEKTPOCHEPTIi KOXKHOIO 13
JIOCITIHKYBaHUX JDKEpET CBITIIA 3a TIEPioj] B OJMH PiK 3TiTHO 3 GOpPMYIIO0

C=w-T,, n,

Jie n — KiIbKicTh ukepen ceitia (7 =1000).
Pesynpratu po3paxyHKy HaBeZeHO B Ta0m.3.

Taoauns 3
Enepretnyna eeKTUBHICTH YCTAHOBOK 30BHIIITHBOTO OCBITJICHHS
3 JIPJI, IHaT, KJIJI ta JIP
Table 3
Energy efficiency of outdoor lighting installations with
AML, HPS, CFL and IL

" B Bapricth cmoxuToi
OO0csr COXKUTOI €1eKTPUUHOT ..
Tum mammu eJekTpuyHoi eHeprii C,
eneprii onaum J[C W, kB1/rox.
THC. TPH.

JIP 438.0 109,5
JIPJI 280,3 70,1
JIHaT 175,2 43,8
KJIJT 116,8 29,2
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BucnoBkn. [Iposeaeno BumiproBanss cBiTioposnoaitry CII dKKVY-, PKY Helios 21
ta )KKVY-, PKY-, JIKY11VY i3 BUKOpHUCTaHHSIM Yy HHX PI3HOTHITHUX JpKepen cBiTia — J[PJI,
JIHaT, KJUUI ta JIP. BeranoBieHo, o npu BUKOpHCTaHHI cBiTioBoro mpuiany XXKKVY-, PKY
Helios 21 i3 mammoro KJIJI 3amkyeThcs 3HaYeHHS KoedimienTa kopucHoi aii CIT va 14..17 %.
VY cpitwiabauKy JKKY-, PKVY-, JIKV11V naiiBumumii koedimient xopucuoi nii CII i3 JIPJI,
MpaKTAYHO piBHI 3HayeHHs i3 jammnoro J[HaT 1 KIJUJI, nHaiHmwk4wii — i3 J1aMIioro
PO3KaprOBaHHS. [3 HaBeJIeHMX BHWINE JTAHUX MOXKHA 3pOOUTH BUCHOBOK, IO C€HEPreTHYHA
epextuBHicTh CII 3amexuts Big Gpopmu ta reomerpuunux po3mipie JIC. Ilpu nmpoekTyBaHHI
CBITJIOBHX MpmiIaaiB MoxHa nocsartu 3HadueHHs KKJ]I, 6muspke no 80%, mo, B CBOIO 4epry,
i IBUIIATH EHEPTeTUIHY €(PEKTUBHICTh OCBITIFOBAIbHAX YCTAHOBOK.

[IpoBeneHO pO3paxyHOK BHTpaT Ha EISKTPHUYHY EHEprilo Ui KOXKHOTO i3
JIOCITIPDKYBaHUX JoKepen cBitia. IlepeBaroro KJIJI Hajx IiHIMAMHU JTaMIlaMH € HaWHWKYI
eKCILTyaTaIiiiHi BUTpatu 3a paxyHok BOymoBanoro EIIPA B mokosis nammu.

Conclusions. The measurement of light distribution of lighting devices ZhKU-,
RKU Helios 21 and ZhKU-, RKU-, LKU11U with different types of light sources was taken.
It is proved that the efficiency of light devices decreases by 14...17 % while using the light
device ZhKU-, RKU Helios 21 with the lamp CLL. In the luminaire lamp ZhKU-, RKU-,
LKU11U the efficiency of light devices with AML is the highest with HPS and CLL it is
practically similar, with incandesce lamps it is the lowest. From the data above we can
conclude that power efficiency of lighting device depends on the shaping and geometric size
of light sources. When designing the light devices it is possible to gain 80% efficiency that
will increase the power efficiency of lighting devices.

The expenses for electric power for every of investigated light sources have been
calculated. The lowest operational expenses due to built-in electronic ballasts into the socket
of the lamp is the advantage of CLL over the other lamps.
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