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(362g00b Gumeghbs, (@ewo): 3520 Lo 3520 Lboro 880 Lsbaoro
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liogsd 3580l Ggasligds UGR-ob obgogom

p Ceiling 70 70 50 [ 50 | 30 70 70 [ 50 | 50 30
p Walls 50 30 50 [30 | 30 50 30 [ 50 | 30 30
p Floor 20 (20 )20 (20 |20 |20 |20 (20 |20 |20
Room size Viewing direction at right angles Viewing direction parallel
X Y to lamp axis to lamp axis
2H 2H (151 16.2 154 165 167 |[160 172 163 174 176
3H|159 17.0 162 172 175 |16.7 17.7 17.0 180 182
4H[16.4 17.3 167 176 17.9 [17.0 180 174 183 186
6H (169 17.8 17.3 181 184 |174 183 177 186 189
8H (171 180 175 183 186 |[176 184 179 187 181
12H (173 181 177 184 188 177 186 181 189 192
4H 2H [154 16.4 158 167 17.0 162 17.2 165 17.5 17.7
3H|165 17.3 168 176 179 |17.2 180 175 183 186
4H (171 17.8 17.5 182 185 [17.7 184 181 187 191
BH (178 184 182 188 192 |182 188 186 192 196
8H|18.1 1B.7 186 191 195 |185 19.1 189 195 199
12H (184 189 188 193 197 (187 192 192 197 201
8H 4H (174 179 178 183 187 |179 185 183 189 1983
6H (183 187 187 182 196 |[186 191 181 185 200
8H|18.7 19.1 192 185 200 [19.0 194 185 199 203
12H (190 19.4 195 199 204 (194 197 198 202 207
2H 4H (174 179 178 183 188 |179 184 184 188 193
6H|184 188 188 192 197 |187 191 192 196 200
BH|188 19.2 193 187 202 |19.1 195 196 200 205
\ariation of the observer position for the luminaire distances S
S=10H +03 /[ -04 +04 / 05
§=15H +06 / 10 +08 / 08
§=20H +14 1 -1 +16 / -15
Standard table BKO5S BKO4
Fomection Summand -0 0.0

Corrected glare indices refering to 3400 Im Total luminous flux
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IF

LyGomo 4. 3GmaGsdymo 3Gmea 8o DIALUX-ob 3933gmdom bl
9696 am-3Gm gmG ool bomom mgabob gbmdals gHm-gHmo mmsbals

bgmmgbao go6smgdal abgmdgmBGal go6dmaswgdmmo dsh3969-
Sgmob 36356 0dal bobyobo 0bgmGas(gas.

byGomo 5. 3GmaGHednmo 3Gmeand@o DIALUX-ob 3533gmdom
Lb 969 gm-3Gm gmE ool bomom mgabol Jgbmdol gHm-gHomo
mmsbob bgmmzgbaMo gobsmgdolb obimdgm@ ol gsbbmgsmgdnma
85R396989mob 36356030l Jggagdo.
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Amamdg by@oom 5-056 Roblb obzm3gm@E ol asbdmaswg-
demn 3oR396989mn (UGRS19) 3g3mmagebgdamo du9Jonmoemo
35bgoals PHILIPS SmartBright Slim Panel ©sbg®ag0l dgdmbgg-
3530 30bomgdos s dobo 360d369mmds bm@3al ggamamgddas
[12,18,20].

LG gbgMaM-3MM gmMKasl bomom maggabolb bgmmgby® asbs-
0gdsdn mebadgmmag 9bgMamoadbmgo LobBgdgdob obgMa-
30L M3 0o sagadnzol dgwsmgdoma s6smndal dgeg-
39%0 3m(393mos (3bGoen 9-do.

LL 96gFam-3Gm @ Rosl bomsm mgabolb dgbmdsda
bgemmgba® go6smgdals baliB 98930l sbgMHagol Jgmgagdals
dgsgdama s6smado. (3bGHomo 9.

bBobIMEHJd0M >6LYdMEo 3990 535Hgd Mo
dmmbemgbowo Philips TL-D | PHILIPS RC091V Led
B3 18W Slim Panel
08 —max 0 @s6o 1,119,539 @sGo
<« min dembmgbowo
6502©9g6mds N 356599 BHMgd0lb 880 608
d9bsmhMbydom
b5obYOHOTM Qb5 gdOL 10%:20% 9-41% 4-20%
6535000b go@obMs AP
©OoL3MIBMEHEOL
3°6%mye090wo UGR<19 >22-28 <19
9583969990 UGR

3bGoem 9-3o sbabmemn Imbs3999d0 a30h3969096, H™I LL
96gMam-3am gmegosl Lomsm mgobol bgmmgbym asbsog-
3530 d98mmogadgdymo gbgfmameadbmgn Lob®gdnl PHILIPS
SmartBright Slim Panel ©obgfMags s330ymaomgdl m3@ndsemy-
Mmdobadn boygbgdmem yggmes dmmbmgbsl. dgbadsdobam gowo-
6939800 3obo sbgMagal aagadzal s8m(3s60.

©obg3b9d0 s Mg3m3gbrao(sngdo.

1. bgemgbm&n gob6smgdsdn mabadgmmgg 9bgHammsddmao
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LobB93gdal sbgMmazal M3GndsmmMo sagadzol dbmegmom
a0dm30mgdol gom3zamabbabgdom, 3GmMdmgdnl gomsbysgdo-
bodo 3md3mgdLyGo doam3doom, Ms dg3bngMymo 33mggz0l

boggmdzgmbdg Bm@mBomgdymos ©s393330L M3G0dsmyMmdals
3M0@ Moo, MGmIgmoz 9@oMgdl IMsgomaysd@mcnsb babo-

b s 0g0 3565070l Mmdogd@ dg @sobebgmaon gbgmammadbmago
LobEgdob 98399E036Mdal HBEONB39mymegals doMoms doMm-
35Lmob gMmo@ 0035mobbnbgdl Lobosmgdol Gomegbmdol wo
om0 gobmaggdalb m3E0dods(300b, 3obscmgdmmmdals goabal
©d ©obgmIxgm®mEol 3mgxoE0gbd ol g3mmdnma bLEGsbosME -
b0l dmmbmzbgdl.

2. gmM3oMgdmmos bgmmgby® as6smgdedn mebsdgommgy
969MamEsddman Lodnemgdgdol ©sbgMazol m3@ndommo ©s-
393330L g3mbm3g@Hnznmo dmmagmo, Mm3gmo bodomagdal
odmggs 3m33mgdbMoe dgusboglb bgmmgbama gobsmgdal
©569Ma300L g89d@0nobmds s LEm@maw asbabodmgmmb daba ©s-
393335-3563000M960L 39ML3g7803900.

3. bgmmgby® aobomgdsdn mebsdgmmmgg 9bgMamosdbm-
30 badmomgdgdal sbgMazol m3Bodsmama ©sg94330L g3m-
bmdg@Mogmmo Imegmol Lagndggmdg hodmysmndgdmmos
989J&056mdab 5bg560d0b semamomdn s gdmmagabgdamaos
dobo Mgomadsgns Excel-ob o Dialux-ob 3Gmg@sdmma 3Mm-

©09J&gd0b godmygbgdaon.

4. 33mg30L dggagdolb 3Mod@ognmo Mgomadszos 3Mm-
d0gdmmos LL gbgHam-3Gim gmEm ksl bacmom megalida, bgmm-

36960 gobomgdal Lol gdsda sbomo Mmebsdgommgg gbgMam-
©33bmgo Lademgdgdol ©IBgMaz0L dogomamdy. sbgscndol
d9009390600 LEGNMPYdS, B3 53 Fgmmeonom dg@hgmemoa bg-
mm3bnMo aobsmgdol 9bgMameaddman Ladyamgdgdol ©sbg-
339, Omame(3 §94b0396Mow, 0Ly g3mbmaaznca mgembsbdMo-
Lo domamgngd@osbos.

104



RI53Mo5030 3363039

309MYJ6I3 VRN RN&IAOSTVMO:

1. Tulchinskaya Ya.l. - Methodology for assessing the effecti-
veness of the replacement of lamps and lamps for energy-saving.
- Electronic scientific journal “Oil and Gas Business”, 2012, Ne 4.

2. Malafeev O. Yu. - Increasing the energy efficiency of lighting
systems in the consumption and electrical sectors. - Nizhny
Novgorod State Technical University. R.E. Alekseeva], 2017.

3. Eronina M.V, Filippov V.A. Development of a set of energy-
saving activities of educational institutions. - International Science
Magazine “Symbol of Science” Ne3 / 2016.

4. G.Y. Vagin, E.B. Solntsev, O. Yu. Malafeev - On the evaluation
of the characteristics of lighting systems - Nizhny Novgorod State
Technical University. R.E. Alekseeva - Bulletin of Samara State
Technical University 2016. No. 3 (51).

5. G.Y. Vagin, E.B. Solntsev, A.S. Shevchenko, O. Yu. Malafeev -
Methodology for the economic ranking of lighting devices based
on the “total cost of ownership” - Electronic scientific journal
“Engineering Bulletin of the Don” N2 Part 2 (2015).

6. A.V. Kuznetsov - Fundamentals of energy saving - “Ulyanovsk
State Technical University”, the work was prepared at the
Department of “Electricity Supply”. 2016 UDC 621.317.78 (076).

7. Martha ]. Carney, Patricia Venetucci, Esther Gesick - LED
Lighting in Controlled Environment- Minnesota Department of
Commerce, Division of Energy Resources, August 2015 (Revised
May 2016).

8. E. V. Sobolev, E. N. Poddedenny - Multi-factor method for
calculating electric lighting using LED light sources - Electrical
Engineering and Energy - Educational Establishment “P. O. Sukhoi
Gomel State Technical University”, Republic of Belarus - UDC
628.93.

9. https://www.dial.de - DIALux - Calculation and design of
lighting [Electronic resource].

105



33(6M30d0 Ne5-6. 2019

10.  http://www.ageta.lt/app/webroot/files/uploads/filem-
anager/File/info/EN_12464-1.pdf - European Lighting Standard
EN12464-1.

11. D. Japaridze, V. Kakhadze - Development of Algorithm and
Implementation of Economic Performance Reporting of Energy
Saving in Artificial Lighting - Scientific-Technical Journal Energy -
www.energyonline.ge.

12. Eisenberg Yu.B. “Reference book on lighting” - 3rd ed.
reclaiming and add. - M .: Znak, 2006. - 341p.

13. A.D. Goncharov, V.I. Tuev - Universal method for calculating
the utilization factor of the luminous flux of lighting devices -
ELECTRONICS, MEASURING EQUIPMENT, RADIO ENGINEERING
AND COMMUNICATION - TUSUR reports, vol. 20, Ne 2, 2017 - UDC
628.987.

14. The coefficient of natural light - https://ru.wikipedia.org

15. SNiP 23-05-95 “Natural and artificial lighting”.

16. Changes in SNiP 23-05-95 permitting widespread use of
LED technology in lighting systems.

17. Yu. N. Leont’eva, Ye. S. Voznesenskaya - Calculation of the
coefficient of natural illumination with side illumination of a
room - St. Petersburg State University of Architecture and Civil
Engineering. 2007.

18. 0.S. Shulaeva, V.I. Yakovlev - Study of the characteristics
of modern fixtures on the example of a residential complex - St.
Petersburg Polytechnic University of Peter the Great - Department
“Electrical systems and networks” - 2017.

19. www.energo-pro.ge.

20. DISCOMFORT GLARE FROM SMALL, HIGH LUMINANCE
LIGHT SOURCES IN OUTDOOR NIGHTIME ENVIRONMENTS - Yulia
I. Tyukhova, University of Nebraska - Lincoln, 2015.

21. http://lamptest.ru.

22. Buildings and structures. Methods for determining unified

106



RI53Mo5030 3363039
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discomfort indicator with artificial lighting of the premises; GOST
33392-2015; Date of introduction is April 1, 2016.

OPTIMAL ECONOMETRIC MODELING FOR PLANNING THE
IMPLEMENTATION OF MODERN ENERGY SAVING SYSTEMS IN
ARTIFICIAL LIGHTING

David Jafaridze, Professor;
Vaxtang Kaxadze,
PhD Student of GTU

RESUME

In the article has been analyzed the world experience of plan-
ning the introduction of the modern energy saving systems in arti-
ficial lighting. Based on scientific research, the multilateral criteria
for determining the planning optimals are selected. According to
criteria requirements there is established an econometric model
of optimal planning the implementation of modern energy sav-
ing systems in artificial lighting and an algorithm of efficiency ac-
counting.

The algorithm is approbated in the example of the implementa-
tion of energy saving system in artificial light of JSC ENERGO-PRO
Georgia headquarters. Report is justified by the high technical-
economic efficiency of the introduction of PHILIPS SmartBright
Slim Panel system in artificial lighting and compliance with the
requirements of the European standard of optimal planning.

Keywords: Energy efficiency, Modern artificial lighting sys-
tems, LED lighting, Artificial lighting parameters, Innovations in
artificial lighting, Technical and economic efficiency, Introduction
perspectives, Multilateral criteria.
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