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MOPIBHSIUIBHUI AHAJII3 EGEKTUBHOCTI PO3PSITHUX
I CBITJOAIOAHUX JKEPEJI CBITJIA B
YCTAHOBKAX 30BHIIIIHBOI'O OCBITJIEHHA

CratTs mpucBsiueHa aHali3y eeKTHBHOCTI JDKEpeN CBIT/Ia B YCTAHOBKAxX 30BHIIIHBOTO OCBiTIIeHHs. HaBeneHa
OlliHKa e()EeKTUBHOCTI BUIIPOMIHIOBAHHSI JDKEpEN CBITIA Ui MPHUCMEPKOBOIO 30DPY, IO JIO3BOJHIIO TOYHIIIE
OI[IHUTH TIEpEeBaru OJJHHUX JKEPEN CBITIa HaJl iHIIUMH, BITHOCHO 1X BUKOPUCTAaHHS B YCTAHOBKAaX 30BHIITHBOTO
OCBITJICHHS.

CraTbst IOCBSIIIIEHA aHATN3Y 3PPEKTUBHOCTH MCTOUYHMKOB CBETA B YCTAHOBKAaX Hapy)KHOTO OcBelleHHs. JaHa
olleHKa 3((GEKTUBHOCTH W3TY4YCHHSI UCTOUYHUKOB CBETA JUIS CYMEPEYHOTO 3pEHHS, KOTOpasi MO3BOJIHIIA TOYHEE
OLIEHUTh NPEUMYILIECTBA OJHMX HCTOYHHKOB CBETa HaJ JAPYTMMH, OTHOCHTEIBHO HUX HCIIONB30BAaHUSI B
YCTaHOBKaX HAPYKHOT'O OCBEIICHHSI.

The article is devoted the analysis of light sources efficiency in outdoor illumination systems. The estimation of
light sources radiation efficiency is given for twilight sight, which allowed more precisely estimating
advantages of one light source above other, in relation to their use in settings outdoor illumination.

30BHIIIHE OCBITJIGHHS CYYaCHOTO MICTa € OCHOBHUM €JIIEMEHTOM Horo
BIOPSAJIKYBaHHS. YCTaHOBKM 30BHIIIHBOTO OCBITIEHHS PI3HOTO (PYHKI[IOHAJIBHOTO
NpU3HAYCHHS CTBOPIOIOTH yHIKaJbHUN 00pa3 micta B TeMHHH 4dac no0u, hopmyroun
CBITJIOBE CEpEOBHUIIE, 1110 3a0e3neuye Oe3neKy 1 eMolliiiHe 3a/I0BOJICHHS MEIIKAHIIIB 1
rocreii Mmeranodnicy. JloBeaeHo, 1m0 edeKTHUBHE OCBITJIICHHsS 3a0e3nedyye 3HUKEHHS
kitbkocTi JITII, 3HMOKEHHS  KUIBKOCTI KpHMIHaJbHMX BHIAAkiB [1], mae 3mMory
aKIICHTYBATH apXITEKTYPHI OCOOJIUBOCTI MiCTa, MOJIMIIY€E Horo BUrsiyg [3-5].

HaiimacoBimmuMy 1 HaJ3BUYaHO €HEPrOEMHHMMHU B 30BHIIIHBOMY OCBITJIEHHI €
YCTAaHOBKH JJII OCBITJICHHSI BYJIMIIb 1 JIOPIr. 3aCTOCYBaHHS Cy4acHHMX JKepes CBITJIa
(AC) B umx ycTraHOBKax BIIKPHUBAE MEPCIEKTUBU 3HUKEHHS EHEProCIOXUBAHHS
cucteMu OcBiTIeHHS. [Ipu bOMY BaXkJMBO, 100 Oprasizallis BYJIUYHOTO OCBITICHHS
7103BOJIsIIA 30epiraTd HEOOX1AHI YMOBHU CBITJIOBOTO CEPEAOBHINA, IO 3aJ0BOJILHSIIOTH
3alUTH TPOMA/ISIH.

OCHOBHUMHU HOPMOBAHMMH IMapaMeTpaMH 30BHIIIHBOIO OCBITJIEHHS € SICKPaBICTh
M OCBITJICHICTh JTOPOXKHBOTO TOJIOTHA. BIAMOBIAHO 1O CTaHAApTy PiBHI SCKPaBOCTI
JIOPOKHBOTO TOJIOTHA BU3HA4YalOThCs B Mexax 0,2 - 1,6 KI/M® 3aJIE)KHO Bijl Kateropii
BynuIli [6]. PiBHI siCkpaBOCT1 JIs1 30BHIITHBEOTO OCBITJICHHS TPUUMAIOTHCSI CITUPAIOYHUCH
Ha B110MBar0Y1 BIACTUBOCTI MOBEPXHI achanbTy B CyXy MOTOY, TOOTO 32 HOPMAJIbHUX
yMOB. 3riiHo npoBeaeHuM B 2007p. BUMipaM piBHIB SICKPABOCTI IOPOKHBOTO MOJOTHA
CTBOPIOBAaHUX PI3HUMHU OCBITIIOBAIBHUMHU ycTaHOBKaMu [10], po3monin scKpaBocCTi
ICTOTHO 3MIHIOETBCS 3aJIEKHO Bl PI3HUX NOroAHMX ymoB. Hampukman, y momioBy
MOTOAY SICKPaBICTh NUISHKH MOBEPXHI JOPOTH 13 J3€PKAIBHUM BIIOUTTAM Y HANpPSMKY
JHIT 30py BOJIiA 30UIBIIYETHCA B TOPIBHSHHI 3 CKPABICTIO 32 HOPMAJIbHUX YMOB, TOJ1
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K SICKpaBICTh JUISTHOK y TEMHIA 001acTi AOPOKHBOIO TOJOTHA 3MEHIIYETHCS.
3pocTatoya HEpIBHOMIPHICTh SICKPABOCT1 MOJIOTHA MPUBOAUTH O MOTIPUIEHHS YMOB
BuauMOCTI. Ilpu 1boMy piBEeHb CEpelHbOi SICKPaBOCTI MOKPOIO IMOJOTHA 3pOCTaE. Y
CHIXKHY MOTOJly SICKpaBICTh JOPOKHBOT'O MOJOTHA MOXKE OyTH B KUIbKa pa3iB Ouiblie,
HIX 32 HOpMajabHUX yMOB. OTe, NJIs BCIX MOTOJHUX YMOB Jiama3oH SICKPaBOCTI
OTOYEHHS He BuUXxoJe 3a Mexi B 0,01 - 5 K/M> i BimHOCHTBCS 10 o06macTi
(GYHKIIOHYBaHHS TPUCMEPKOBOTO 30DY.

[Topanbimuii aHaai3 Mokasas, 0 B 30BHINIHLOMY OCBITJICHH1 HaiOUIbIIa TOTpeda -
41% - BigmoBigae JIC 3 cBiTimoBuM notokom Bix 5,0 mo 10,0 kM, 27% - 3 TOTOKOM Bif
2,5 no 5,0 xim, 1 Bceoro 12% - 3 morokom monax 10,0 xnm [5]. Li mudpu
BIJIMOBIZAIOTh MOTpe0aM CTBOPEHHSI BUCOKOSIKICHUX OCBITIIOBAJIBHUX YCTAHOBOK, IO
MOBHICTIO BIANOBIIAIOTH YMOBaM 3a0e3leyeHHs1 HeoOXigHOro piBHSA BuauMocTi. Ha
Kalb, y pANl BUMAJAKIB MOTpeOa BU3HAYAETHCA HE TUIBKM HOPMaMH 1 SIKICTIO
OCBITJICHHSI, aje 1 OOMEXY€eThCsl (PIHAHCOBUMHU MOMIIMBOCTAMH CIIOKHMBaya. 3 1HILIOTO
60ky, cyuacHi JIC, kpiM BHCOKOi BapTOCTI1, BOJIO1IOTh 1 BULIOIO CBITJIOBOIO BiJIJJaU€elO,
10 JTO3BOJISIE CKOPOUYBATH BUTPATH HA €KCILTyaTallll0 OCBITIIOBAJIILHOI YCTAHOBKH.

Coorogni HaiimacoBimmmumu  JIC, 110 BHUKOPUCTOBYIOTHCS B  30BHIIIHBOMY
OCBITJICHHI, € HaTpieBl Jammnu BHcokoro THCKy (/[HaT), HaOyBaioTh pO3BUTKY
metanoranorenti samnu (MIJI) ta mamnu prytHi ayrosi (JJPJI). Kpim Toro, ocrannim
4acoM BCE OUIBIN MEPCIIEKTUBHUMHU JIJIs1 30BHIIIHHOTO OCBITJICHHSI CTAOTh CBITJIOJIO/IHI
mxepena cpitia (CJ]). OcHoBHI xapaktepuctuku BuliernepeniueHux JIC HaBeneHi B
Tabnuis 1.

Tabnuus 1. OcHoBHi xapakrepuctuku [IC

. . CsitiioBa Tepmin CaiTnoBuit
HaiimenyBanns | IlotyxHicTs, BT . :
Bigava, 1M/BT |city>kOu, TUC. T.| TOTIK, KIM
JPJI 125 - 1000 50 -60 12 - 18 6 - 60
MI'JI 175 - 3500 70 -90 8—-10 12 - 315
JHaT 50 - 400 90-120 10—-12 4,5 - 48
CA 40 -120 70 - 150 50 -60 2,8-18

[opiBHsuibHUM aHani3 xapaktepucTuk JC mnoka3ye, M0 NPakTUYHO BC1 BOHH
3aJI0BOJIBHSIOTh BHUMOTaM  OUIBIIOCTI  30BHIIIHIX  OCBITJIIOBAJbHUX  YCTAHOBOK.
HouineHo BukopuctoByBatd JIC 3 OUIBIIONO CBITJIOBOIO BiJIau€lo, MPOTE MPH LbOMY
CJI1JT BpaXOBYBAaTH OCOOJIMBOCTI BIATBOPEHHS KOJIbOPIB B YMOBAX iX BUKOPHUCTaHHI. J{7st
OCBITJICHHSI CKBEpIB, MapKiB 1 OyibBapiB, a TaKOX MIMIOXITHUX 30H, HAWOUIBII
edexkTuBHUMU 3 ekoHOM14HO1 Touku 30py JC € JIHaT, nmpore Bukopuctanus MI'JI 1 CL
BUIJISIIA€ BCE OLIBII MEPCIEKTUBHUM.

OCKUIbKM HOPMOBaHUM IOKa3HUKOM € SICKPaBICTh JIOPOKHBOIO MOKPHUTTS, TOMY
BaXUJIMBO OI[IHUTH HE TUIbKU CBITIOBY Bimnmauy JIC, ane 1 crekTpajgbHy HIUIBHICTD
SCKPABOCT1 OCBITJIECHOT MOBEpPXHI. JlOpOKHE MOKPUTTS, MPEACTABICHE B OCHOBHOMY
ac(aysbToM 1 0€TOHOM Ma€ CEJIEKTUBHI BIACTUBOCTI BiIOUTTS [5, 8].

CnextpanbHuid CKjlaja BUMPOMiHIOBaHHS, 10 TeHepyeTbest JIC (1) 1 BinOuBaeThes
BiJl IUISTHKU acdaibTy B HOpMaJIbHUX YyMOBax (2), mpencrapieHuii Ha puc. 1. JlopxuHa
XBHWJI1 A B HAHOMETpax (HM), CIIEKTpaJbHa HIUIbHICTh BUIIPOMIHIOBAHHS ¢, (1) B BT/HM.
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CborojHi, MpW OI[IHII 30BHIIIHBOTO OCBITJICHHS, BHUKOPUCTOBYIOTH CBITJIOBI
BEJIMYMHHU, BCTAHOBJIEHI ISl CBITJIOAAANTOBAHOTO oOKa. [[Is 1bOTO 3aCTOCOBYIOTH
HOpMai30BaHy (YHKIIIIO BIJIHOCHOI CIEKTPaJIbHOT CBITJIOBOi €(EKTUBHOCTI
BUITPOMIHIOBAHHS JIJISl IGHHOTO 30py V(1), fKa y3roakeHa MDKHapOJHOI KOMICIEIO
mo ocBimieHHo (MKO) Ta npuBOAWTBCS B BUIIISAI TaONMWIl B CBITJIOTEXHIYHUX
noBinHuKax. IIpoTe mpu mManux piBHAX SCKPAaBOCTI (DYHKIIS BITHOCHOI CHEKTPaIbHOL
CBITJIOBOi €()eKTUBHOCT1 BUITPOMIHIOBAHHS ISl 30pOBOI0 anapaTy 3a3Ha€ 3HayH1 3MIHU
B TMOpIBHSAHHI 3 JeHHUM 30poM [3]. Bemuuumna HaiiOuiem iHGOpMAaTHBHA B
MPUCMEPKOBOMY [lialla30H1 ajamnTalii 30py — EKBIBAJIEHTHA SCKPaBICTbL, , TaKOX

O0azyeTbcss Ha  (QYHKIII  BIJHOCHOI  CIEKTPAJIbHOI  CBITJIOBOI  €()EKTUBHOCTI
BUIIPOMIHIOBaHHS, ajie JJIsl IPUCMEPKOBOTO 30py V, (4,L,. ). CKiIaHICTh BUKOPUCTAHHS
byukuii v, (A,L,) A9 pO3paxyHKy €KBIBaJEHTHOI SICKPABOCTI MOJSATAE B 3aJ€KHOCTI
camoi ¢yHkuii ¥, (4,L, )Bia L, . 3MICT MOHSATTS €KBIBAJIEHTHOI SICKPABOCTI MOJISATAE B

TOMY, III0 BOHA XapaKTEePU3y€e MPUCMEPKOBY CBITJIOBY €()eKTUBHICTh BUTIPOMIHIOBAHHS,
CTOCOBHO CTaHJApTHOTO BHUMpOMiHIOBaHHs. [lif cTaHZapTHUM MaeThbCd Ha yBasl
BUIPOMIHIOBaHHS a0COIIOTHOT'O YOPHOTO TijIa 3 TeMieparyporo 2046 K.
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Puc. 1. ExBiBaneHTHa siICKpaBiCTh BU3HAYa€ThCs 3a (popmyoro [2]:
Ly = Koo (L) [ LW, (2, L,)dA (D)

pi(~
[12 @y (a)da

TRV RTNARYY

K oy (Lye)
)

- GyHKIIISI CHEKTPaIbHOrO CKJIAy €TaJOHHOIO BUIIPOMIHIOBauYa W €KBIBAJIEHTHOI
SICKPaBOCTI,
[,(A) - CHOeKTpajdbHa IIUIBHICTh E€HEPreTUYHOI SICKPAaBOCTI BUIPOMIHIOBAHHS

nociimkyBanoro JIC, /!(1) - cmekTpaibHa HIUTBHICTH SICKPABOCTI BUIPOMIHIOBaHHS

3pazkoBoro J[C.
Hamu po3pob6iieHuil MeToJl po3paxyHKy €KBIBAJICHTHOI sICKpaBocTi [4], B skiii
byukuig V, (A,L,), MOJETIOETHCS 3 BUKOPUCTAHHSAM €JIEMEHTApHUX HOPMaJi30BaHHUX

¢byHKIIA  e(DEeKTUBHOCTI BUIPOMIHIOBAHHS JJIS TPbOX  KOJBOPOCHIPUNMAIOUYHMX
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perenTtopiB aoauHM. [ 3HAXOKEHHS E€KBIBAJEHTHOI SCKPaBOCTI HEOOXITHO JIUIIE
pO3B’s13aTH PIBHIHHS:
L.=K,_ (L) [(0,033logL’—0,091logL’ +0,073logL, +0,985)L, +
+(0.1log L,* —0.1941log L, + O,1)L, + (—0,0412log L.’ — 0,025log L,” +0,105log L, —0,0568) X"]
ne L,,L,X'- edeKTUBHI TOTOKM BUIpoMmiHIOBaHHS  (cB.BT/BT), 110

)

pPO3PaxoBYIOThCA 3a HopMalnizoBaHUMHU KpuBuMu MKO V(1),/'(1),x(A) BIIMOBITHO.
[Tin cBiTIOBMM BaTtoM BapTO pPO3yMITH €(GEKTHMBHUN NOTIK BHUIPOMIHIOBaHHS 0e€3
00JIIKy MaKCUMAaJIbHOI CBITJIOBOT Uy TJIMBOCTI.
Jlist peanbHOT OLIIHKK €(PEeKTUBHOCTI
JIC B 30BHIIIHBOMY OCBITJIEHHI (B YMOBax 150 1
NPUCMEPKOBOTO 30pY) HAMH TMPOBEICHO L. 12
MOPIBHSIHHS €KBIBaJIEHTHOT SICKPABOCTI1 "- l ol
JOPOKHBOT'O TMOKPUTTS ISl PI3HUX PIBHIB =
dboTomerpuyHoi  sAckpaBocti. Puc. 2 e

140

UTIOCTpY€E 3HAYHY PO30DKHICTH CBITJIOBOT 090 | w-—
epextuBHoCTl g po3rsiHyTux JAC (1 — 00 ‘ : . . .
HuaT, 2 — MI'JI, 3 — C[I 3500K, 4 — C/] " " " L:ml e :

5600K, 5 — CJI 6500K), mo BigkpuBae
MEepPCHeKTUBU  OUIBII  palioHATBHOTO
BUKOPHUCTAHHS CBITJIOBOI €HEprii.

Puc. 2. Po3061xHICTI CBITJIOBOT
edexktuBHOCTI 7151 po3rasiHyTux JC

Po3paxyHkoBi gaHHI 100 MOJKJIMBOCTI €KOHOMIi CBITJIOBOTO TIOTOKY Ta
eJIeKTpoeHePrii 6€3 BTpaTh SKOCTI 30pOBOTO CIPUMHSATTS HAaBEJACHI B TaOIuUII 2.

3a pesyJbTaTamMu TPOBEACHOTO aHali3y BHPA3HO MPOCIUKYEThCS, IO
€(eKTUBHICTh BUIIPOMIHIOBAHHS JUIsl IPUCMEPKOBOTO 30pY 3HAYHO BIJIPI3HAETHCS Bij
e(hEeKTUBHOCTI BUIIPOMIHIOBAHHS JJIsi IGHHOTO 30py. lle m03BoJisg€ TOYHIIIE OLIHUTH
nepeBarn onuux JIC Hajx IHIIUMHU, IO HAJA3BUYAWHO BaXXJIMBO B HAIl Yac, KOJHU
po3pobssroteess HOBI Tunu JIC. Ilpu mnopiBHsHHI cBiTioBoi Bimmaui JC s
MIPUCMEPKOBOTO 30py YiTKO BUAHO, 110 st JJHaT BoHa 3HMKYeThCs OUIBIT HIXK Ha 5%
B MOPIBHIHHI 31 CBITJIOBOIO BIAAQYEIO JJIsl ICHHOTO 30pY , B ToM yac sk 1jst CII 6500K
BOHA MIJBUINYEThCS Oubie HiK Ha 15% nis piBHS sickpaBocTi 0,8 KI/M.

I3 Tabn. 2 BuAHO, IO EKOHOMIS CBITJIOBOTO TIOTOKY, a BIIMOBIAHO W
eneKkTpoeHeprii, 3a ymoB Bukopuctanus CJ] Ta MI'JI npu 3a6e3nedeHH1 TOro *x camoro
30pOBOI0 CHPUUHATTS OynyTh PI3HUMHU [JIs KOKHOTO PIBHS SCKPAaBOCTi. 3TiTHO 3
PO3paxyHKOBUMH JTAaHUMHU, ISl BYJIHUIh KaTeropiit B mpu 3actocyBanui CJ[ 3 KomipHOIO
temriiepaTypoto 6500 K MOXIMBO €KOHOMHUTH 1O CBITIOBOMY MOTOKY Bia 30% 10 46%.

Tabnuus 2. EKoHOMIS CBITJIIOBOT'O MOTOKY

Kareropis C HA ICKPAaBICTh II E : .
00’€KTy 3a CpeaHi ACKpa 02 OKpHTTA, 1C KOHOMIs 33 CBITJIOBHM
i KI/M MMOTOKOM
OCBITJICHHAM
JIHaT (-4%) - (-11%)
MIJI 9% - 23%
CI1.3500 9% - 22%
AB 1,6-038 CJ1 4500 16% - 40%
CI 6500 18% - 46%
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[IpoBenenuii MOPIBHAIBHUN aHaJI3 103BOIsE CHOPMYITIOBATH OCHOBHI BUCHOBKH:
1. BcranoBneno, mo HaWOUIbII e(QEKTUBHUM MpEACTaBICHHAM  (YHKLII
CHEKTPaIbHOI CBITIIOBOI €(EKTUBHOCTI JJi MPUCMEPKOBOIO 30py € alpoKCUMallis 3
BUKOPUCTaHHSAM TphoX (GyHKUIM HOpMmanizoBanux MKO: ¢yHkIii cnekrpaibHOI
CBITJIIOBOi €(DEKTUBHOCTI IS HIYHOrO V'(A)Ta JACHHOTO V(1)30py Ta KOOPJHHATH

KOJIbOPY X' KOJIOPUMETPUYHOI cucteMu XY Z.

2. Amnaniz BigHocHOi edextuBHOCTI [IC pi3HUX TUNIB MOKa3aB ICTOTHI
BIIMIHHOCTI €(EeKTUBHOCTI IMX JKEpPEeJT B YMOBaX 30BHIIIHBOIO OCBITJEHHS, BiA iX
€(eKTUBHOCTI B OCBITJIIOBaJbHUX YCTAHOBKaX, WLI0 CTBOPIOIOTh BHUCOKI PIBHI
OCBITJICHOCTI.

3. Po3pobnena meToauka po3paxyHKy €KBIBAJIEHTHOI SICKPABOCTI, SIKa JO3BOJISIE
CIPOCTUTH OIIHKY CBiTJIOBOi edexktuBHOCTI [IC B ymoBax iX BUKOPUCTaHHS B
30BHIIIHEOMY OCBITJICHHI ¥ 3a0e3meuye MOXIMBICTh PO3pOOKU (POTOMETPIB s
BUMIPIOBaHHS €KBIBAJIEHTHOI SICKPaBOCTI.
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