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SHEPIOE®PDEKTUVBHOCTb NPUMEHEHUA CBETOANOAHBbIX CBETOBbLIX
NMPNBOPOB B BY3ax

B cTaTbe PacCMOTPEHO MPOEKTUPOBaHNE OCBETUTE/NbHLIX CUCTEM C WCMOMb30BAHUEM CBETOAMNOAHbIX
CBETOBbIX NMPUGOPOB. MpPOBEAEHO CPaBHEHME OCHOBHbLIX XapPaKTEPUCTMUK CBETWIbHWKOB 1 CUCTEM OCBELLEHVS.
OnucaHa ponb Ko3ghuumMeHTa 3anaca B 0CBE TUTE/bHbIX CUCTEMAX.

KntoueBble coBa: 3HeproathheK TNBHOCTb, CBETOAMOAHbI CBETUMLHUK, KO3(h(MLMEHT 3anaca.

MocTaHoBKa NpoG/eMbl

CerofHs, B YKpauHe, 3aTpaTbl Ha OCBELLEHNE
COCTaBMAOT OKoMo 20% 0T O06WMX PacXofoB
noTpe6neHns  3NIEKTPOIHEPTUN B GHOMKETHOI
chepe. Takue 3HAUMTENbHbIE PAcXOfbl, CBA3aHHbI
C WCMONb30BaHMEM YCTApEeBLUMX WCTOYHUKOB

ocselleHus.  lpuHATMe  3akoHonpoekta  «O
BHECEHUN N3MeHEHWN B HEKoTOopble
3aKoHOZaTe/lbHble aKkTbl YKpauHbl (OTHOCUTE/IbHO
MOBbILLEHWS 3HeproahHeKTMBHOCTYH B

ocBeLeHnn)» OyfeT CnocobCTBOBaTb CHUKEHUIO
3aTpaT Ha OCBeLLeHNe B GHOKETHON cthepe MoUTK
Ha 80% 3a cueT BBefeHUs 00653aTeNbHOI0
NCMO0/b30BaHNS 3HEPro3aPdEeKTUBHBLIX NCTOUHUKOB
ceeTa. lMonoXxeHMs 3aKOHOMPOEKTa, Harnpas/eHsbl
Ha BHeCeHVe W3MEHEHWA B AENCTBYIOLMI 3aKOoH
YKpauHbl «O6 3HeprocoepeXkeHnmn», a TaKxke Ha

ero  rapmMoHu3auuMilo B COOTBETCTBUM  C
TpeboBaHMAMM PaMOYHbIX [LOKYMEHTOB
EBponeiickoro Coto3a B cthepe

3HeproatekTMBHOCTN (NPOIUbHBLIX [UpPeKTuUB
EC 27/2012, 125/2009).

Mpn 3tom cnefyeT yuuTbiBaTb TOT (DaKT, uyTO
HOBbIE 3P(EKTMNBHbIE UCTOYHWNKN CBETA U CUCTEMbI
OCBELLEeHMs Ha MX OCHOBe TPebylT HeCKONbKO
WHbIX MOAXOA40B K WX PacCMOTPEHWUO, no
CPaBHEHWIO C TPaLULUMOHHBLIMW. [JOCTaTOYHO YacTo
MOXHO YC/blllaTb YAMBIEHHbLIA BOMNPOC, 4TO
HoBas (CBETOAMOLHAA) CUCTeMa OCBELLEHMS He
[lana oXXuaaemoro pesynbTara Mo Tem WAn UHbIM
nokaszarensm. [nsa aTux ueneii n nposogsatcs HTP,
B pe3ynbTare KOTOPbIX MOABAAOTCA HE TOMbKO
HOBbIE UCTOYHWKW CBETA N CUCTEMbI HA UX OCHOBE,

HO 1 HOBble METOAMKM WX pacyeTa, MOCTPOEHUS,
BHefpeHus " OLIEHKM appekTUBHOCTY,
BHefpsieMble BMocneacTsun B Hoeble ACTY wnn
OBH. OgHum ©3 pesynbTaToOB MNpPOBEAEHHON B
paMKax rocyfapCTBEHHOW LeNeBoin Nporpammbl,
npoBoauMoli B nepmog 2009-2014 rr., Ha TeKYLLWIA
MOMEHT fABMifeTCA HOBas pepakumsa “AbH B.2.5-
28:20XX TpupofHe i WTy4YHe OCBITNIEHHA NPOEKT
pefakuis gpyra” ¢ 60blWMM 06EMOM M3MEHEHWI
M [ONONHEHWIA KacaloMXCs CBETOAMOLOB U
CUCTEM OCBELLEHNSA Ha NX OCHOBE.

M3n10eHne 0OCHOBHOI0 Martepuana

B 2013-2014 rr. B pamMmKax
roCcyapCTBEHHON LeNIeBOM Hay4HO-TEXHUYECKON
nporpamMmbl - HTP  “Po3pobneHHs  Ta
BMPOBaXKEHHSA KOMMN/IEKCHOT  CBITNOAIOAHOI
cuctemu OCBIT/IEHHSA XapKiBCbKOro
HaLioOHaIbHOr o YHiBepcuteTy MiCbKOro
rocrnogapcTea iM. O.M. bekeToBa”, KoTopas cTasa
Npofo/MKeHneM MHormx HTP, 6bl1a nposefeHa
MoAepHM3aLms CYLLECTBYHOLLEN CUCTEMB!
OCBELLEHMS, CyTb KOTOPOI 3aK/tovanach B 3aMeHe
orpefeneHHOro KoiuMyectsa cBeTUIbLHMKOB JIBO
4*18, NBO 4*20, JIMO 4*40 Ha cBeTOAMOAHbIE
cBeTUnbHUKM CTY-CMCI-01-4-11 (tabn. 1.).

MoMMUMO  BHefpeHWs CcaMOil  CUCTEeMbl
oTpabaTbiBaMCb  MpOrpaMMbl U METOAMKM
MOHWTOpPUHIa  CBETOBOMO  NPOCTpPaHCTBA U
noTpebfieHNss  3NeKTpPo3Heprun. bbinn  paspa-
60TaHbl M 0ONpPoboBaHbl  aBTOMATWM3MPOBAHHbIE
cucTeMbl cbopa UHopMaLMmn B NOMeLLEeHUAX, rae

npoBogunacb  MoepHusaumsa.  Takke — 4ia
onpegeneHns  aeKTUBHOCTM Obln  MpPOBeAeH
MOHWTOPWHI  OCBELLEHHOCTM U noTpebreHus

INEKTPOIHEPT NN OCBETUTESIbHBIX CUCTEM.
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PacyeT  a(hheKTMBHOCTM  BHEAPSEMbIX
CBETOAMOLHbIX TEXHOJ/IOrMI NPOBOAWMICA Kak Mo
9KOHOMMWYECKUM MOKa3aTeNaM, TaK 1 No aHanmsy
KauyeCTBEHHbIX XapaKTepuUCTUK CBETOBOW Cpeppbl
MOMeLLEHNI YHMBEpCUTETA.

B pesynbTate MofepHU3aUUM CUCTEMBI
OCBeLeHMs Oblnv 3aMeHeHbl Cregytowve Tunbl
CBETW/IbHWKOB :

NBO 4*18 - 440 wr.;

NNo 4*20 - 118 wT.;

NMNO 4*40 - 90 wr.

Tabnuua 1
CpaBHeHVe OCHOBHbIX XapaKTePUCTUK CBETU/IbHUKOB

HavmeHoBaHve napameTpoB NBO 4*18 CMCI
AKTUBHA MOLLHOCTbL NoTpebneHus (P, BT) 84,0 44,2
KoamumeHT mowHocTn (PF) 0,57 0,99
MoNHbIA KO3W(ULMEHT FapMOHMYECKMX UCKaxXeHNI Toka (ITHD, %) 20,9 7,4
KA 6noka nutaHus (%) 85,7 92,0
CaetoBoii notok (F, im) 1756 3485
CseTtoBas otaada (E,, nM/BT) 20,9 78,8
LiseToBas Temnepatypa (CCT, K) 5730 5787
MHpeke useTtonepegaun (R,) 71 73
KoathdmupmeHT nynbcaumm cBeToBoro notoka (Kn, %) 49 4,3

C MOJSIHOW pacyeTHOM MOLLHOCTLIO B 67 KBT. Ho
pacyeTHas MOLLHOCTb 3TO OAHO a peasbHas 3TO

Apyroe.

Tabnuua 2
MoLLHOCTb CBETU/bHMKA
NnBO- NnBO-

Ne 4x18 4x18
HepaboT cmer MonHbIi
namnbl KOMMNeKT

1 79,75 79,75

2 39,81 79,62

3 78,74 78,74

4 80,67 80,67

5 41,25 82,5

6 80,28 80,28

7| 4024 80,48

8 80,53 | 364,62 80,53

9 41,16 82,32

10 83,26 83,26

11 78,52 78,52

12 0 79,75

13 0 79,62

14 0 78,74

15 0 80,67

16 0| 363,22 78,52

MoLlHoCTb

CUCTEMbI

BT. 724,21 | 727,84 1283,97

Kak BMAHO M3 Tabn1.2, MOWHOCTb CUCTEMBI
OCBeLLeHVsi OAHON W3 nabopatopuii, TpebyroLlel
3ameHbl 6e3 MOSHOro KoMmMiekTa padoTatoLLmX
namn MeHbLle, 4yem noTpebngemMas MOLLHOCTb
BHOBb YCTAHOB/IEHHbIX CBETU/IbHUKOB. Bo3HMKaeT
CNnefyloWwmini- BONPOC — MOYeMy OTCYTCTBYeT
60/bLUOE COKpaLLeHVe 3/1eKTponoTpe6ieHuns, npu
3amMeHe CTapoi CUCTeMbl Ha HOBYK? To, 4TO
OCBELLEHHOCTb ~ paboumx  MecT,  BCNeACTBUe
ONTENbHONM 3KCnJyaTauym CUCTEMbI OCBELLEHNS,
y)Xe He COOTBETCTBYeT [AeMCTBYHOLMM HOpMmaMm,
YXOAMT Ha BTOPOW nnaH. KayecTBO OCBeLleHUs
YXOAWT Ha BTOPOWA nnaH. Mpn 3ToM 3aMeHa cTapoii
CWUCTEMbI NO3BO/MWMA MOAHATL OCBELLEHHOCTb Ha
paboyem MecTe [0 686 NK BMeCcTO 166 nK 6e3
3aMeHbl HepaboTalowmx namn U 383 K  C
3aMEHEHHbIMW HeucnpasHbIMK Nnamnamu. Tenepb
obpallaeM BHMMaHuWe Ha UWGPY  CpesHel
OCBELLEHHOCTM HOBOW CUCTeMbl B 686  JIK.
CornacHo [ABH B.2.5-28-2006] ocBeLLEHHOCTb Ha
paboymx MOBEPXHOCTAX NabopaTopun [aHHOro
Ha3HayeHVs 1 NPOBOAMMBIX B Hell paboT LOKHA
ObiTb He MeHee 400 fK. Bonblue XOpOLIO, HO
HacKo/ibKO. 3fecb 04YeHb 6Oonblytd pPoSib B
pacyeTax urpan KoaguumeHT 3anaca. B obLiem
cnydae [7] OH MoXeT ObITb nNpeACTaB/eH
CNnefytoLLel 3aBUCMOCTbLIO

k,=f@JJJ,) L

n~con

rae K, - koadhthmuymeHT 3anaca;

J , - CHDKEHVe CBETOBOrO MOTOKA MCTOYHMKA
CBeTa;
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J - 3arpsasHeHne OCBETUTENIbHOM apMmaTypsbl
(M3nyyatoLMx NOBEPXHOCTEN) CBETU/bHUKA;
J - CHWKeHMe OTpaxalowWwmx CBONCTB

n
NOBEPXHOCTEN MOMELLEHWS;

J 2~ BbIXO[ N3 CTPOSA CBETW/IbHNKOB.

BHMMaHMA 3acny>mBaeT TOT (hakT, YTO Mpwu
NPOBeAEHNN KOHTPO/IbHbIX M3MepeHunin ¢ 2013 no
2016 r.r. OCBeLLEHHOCTb Paboymx MNOBEPXHOCTEN
OCTalaCb MPaKTUYEeCKM HEM3MEHHOW B npefenax
MOrpeLIHOCTY NPUBOPOB N3MEPEHNS. PacCMOTpUM
3TV 3aBMCUMOCTW NOMNOAPOGHEe.

PYHKUMA  CHVMKEHMA  CBETOBOIO  MOTOKA
CBETOAMOLHBIX NCTOYHWNKOB cBeTa

J , onpefienseTcs NPOM3BOANTENEM U Ha TeKyLLiA

MOMeEHT Konebnetcs ot 30000 go 50000 uacoB
HapaboTK/ [0 Hayana CHWKEHWS CBETOBOro
MoTOKa, npu npaBuibHOM Bblbope
aKCnnyaTauMoHHbIX PEXXMMOB. 310 n
NOATBEPXKAAET B NepPBYHO Ovepedb Noaxoa hupm
M3roToBUTE/NEN CBETOAMOAHONO OCBELLEHWS B
YKpavHe — npaBu/ibHbIA BblIGOP CBETOAMOLHBLIX
MCTOYHMKOB CBeTa, a TakkKe CUCTEM KX
OXNTKAEHNSA N NUTAHNS.

BcneacTBme KOHCTPYKTUBHbIX OCOGEHHOCTEN
MOCTPOEHUS  CBETOAMOAHLIX  CBETWU/IbHWKOB B
yactHoctu  CTY-CMCr-01-4-11  (puc.l) B
OT/In4Ke OT cBeTUNbHMKOB JTMO (puc.2)

(e mn TTTT  nnnn i TTTTN

ARLLE" =T EEALELEN

Puc.1. BHeluH®iA BUA, CBETUbHUKA
CTY-CMCr-01-4-11

J.- 3arpssHeHvie N3NyYaroLLmX
MOBEPXHOCTEA  CBETWIbHMKA  CBEAEHO K
MUHUMYMY.
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Puc.2. BHelwHuiA Bupg ceeTunbHmka JIMO 4*18

MuTaxue CBETOANOAHBIX matpul, B
CBETU/IbHMKE OCyLLIeCTBNAETCA HU3KMM
HanpsxeHvem 42B MOCTOAHHOINO TOKa C
rafbBaHNYeCKON Pa3BA3KON OT CETU MEPeMEHHOro
TOKa, B pe3ynbTaTe Yero He obpasyercs ocefaHue
MbIIN Ha U3/yYaeMblX MOBEPXHOCTAX BC/ELCTBME
Ha/MumMs  CTaTUYEeCKMX  paspsgoB,  Kak — Ha
CBETW/IbHMKAX C JIFOMUHECLEHTHbIMW flamMnamm
(JINO, NBO). B pe3ynbTaTe Yero MOXHO caenatb
BblBOL, UTO [JaHHbI MapameTp CTPeMuTcs K
napameTpy CHVDKEHUS OTPaXKatoLMX CBOWCTB

MOMELIEHNS U 3aBUCUT  OT  COCTOSIHMS
3KCMNyaTaLym NOMeLLIEHNS.

Jsarp _)‘]n (2)

WHbIMM  cnoBamu, Ans  AaHHOTO  TuMa

MOMELUEHNIA  MpU  MPOEKTUPOBAHUM  CUCTEM

OCBELLIEHNSI  OCHOBAHHbIX Ha  CBETOAMOAHbIX

NCTOYHMKAX CBETa HEOOXOAMMO MepecMaTpuBaTh
KO3(h(hMUMeHT 3anaca.

MocnefHUM paccMOTpuM J , - BbIXOZ4 U3 CTPOS

CBETW/IbHWKOB. 3a NepYoA ONbITHOMN 3KCnyaTaumm
c 2013 r. ¥ Ha MOMEHT HanucaHus cTaTbu Obln
0TKa3 OfAHOro CBETWMbHMKA M3 751 no BuUHe
n3rotosutens (CBETOAMOAHAA MaHenb.) -- 3TO
0,13%. Bbnok nuTaHuMs ocTanca B paboyem
COCTOSIHUW, MOCKO/IbKY OH CHabGXeH HECKO/IbKUMM
TUNamuy 3almT, B HaCTHOCTU 3aLMTONM NO paspbiBy
BbIXOHOW Lienm.

BbiBoAbI

Takum 06pasom, B pesynbTaTe MOMyYeHHbIX
[aHHbIX NPY MPOBEAEHNMN OMbITHOM 3KCMyaTaLmm
CMCTEMbl OCBELLEHMS Pa3paboTuvky MPULIN K
BbIBOAY O  HeobxoguMmocTh  nepecmoTpa
[eicTBYIOLE HOPMAaTMBHON 6a3bl, MPUMEHSEMOIA
MpW MPOEKTUPOBaHWU, OLEHKe 3(EKTUBHOCTU, 1
MOHT&Xe HOBbIX OCBETUTE/IbHbIX CUCTEM Ha
OCHOBE CBETOAVOAHbIX MCTOYHUKOB CBETA.
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EHEPITOE®PEKTUMBHICTb SACTOCYBAHHA CBITNOA4IOAHNX CBIT/TIOBUX MPUJTALIB
Y BH3
O.B. binuk, O.I' JIutBnHOB

Y cTaTTi PO3rAHYTO NPOEKTYBaHHSA OCBIT/IHOBAIbHAX CUCTEM 3 BUKOPUCTAHHAM CBIT/04I04HNX
CBITNOBMX npwunagis. poBefeHO MOPIBHAHHA OCHOBHWX XapaKTepUCTWK CBITWIbHUKIB 1 CUCTEM
0CBITNeHHA. OnncaHa ponb KoedilieHTa 3anacy B OCBiT/IHOBa/IbHUX CMCTEMAax.

Knto4oBi cioBa: eHeproeheK TUBHICTb, CBIT/OAIOAHWIA CBITWUNbHKK, KOe(iLieHT 3anacy.

ENERGY EFFICIENCY USE OF LED LIGHTING DEVICES IN UNIVERSITIES
O. Bilyk, O. Lytvynov

In article is considered the development of luminance systems with the utilization of LED light

devices. Is led the comparison of the basic behaviors of illuminants and the systems of illumination. Is
described the role of safety factor in luminance systems. It is today, in Ukraine, expenditures on
illumination compile beside 20% from the general consumptions of the demand of electricity in budget
sphere. Such appreciable consumptions, connected with the utilization of the out-dated sources of
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illumination. The acceptance of bill «O entering of changeovers in some stature of the Ukraine (relatively
of boost energy efficiency in illumination) » will contribute the decline of expenditures on illumination in
budget sphere almost on 80% due to the infusion of the compulsory utilization of energy efficiency
illuminants.

Whereat follows to take into account that fact which novel effective illuminants and the systems of
illumination on their host material require a few other approaches to kilo- their examination, compared
with traditional. Fairly frequently can be heard astonished question which novel (LED) the system of
illumination do not give expected outcome as to those factors. For these aims and are led NTR, as a
result which appear not only novel illuminants and systems on their host material but also the novel
procedures of their calculation, plottings, infusions and estimation of efficiencies implanted afterwards in
novel DSTU or DBN. One of outcomes led in the context of state desired routine, in cycle 2009-2014 y.y.,
on current derived average is novel editorial office DBN V.2.5-28: 20XX the large-scale built-in-test of
changeovers and the complements of touched emitting diodes and the systems of illumination on their
host material.

Aside from the infusion of self system were mastered routines and the procedures of monitoring of
light space and the demands of electricity. Have been developed of and tested the automatic system of
capture in rooms, where was led upgrading. Also for the efficiency detection was led monitoring of
illumination and the demands of the electricity of luminance systems.

The efficiency calculation of implanted LED techniques was led as to economical factors, so and as
to the analysis of the qualitative behaviors of the light medium of the rooms of university.

As a result finding in arranging of operational testing of the system of illumination designers came
to the conclusion about the necessity of the revision of actuated normative base applied in development,
to estimation of efficiency, and the assemblage of novel luminance systems on basis of the LED
illuminants.

Key words: energy efficiency, led lighting devices, the safety factor.
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