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AHAJIU3 HA OCBETEHOCTTA B
KOMMIOTBLPHU 3AJIN

TamjanHa lMasnoea, eHogesa
Munyweega

Pe3rome: B cTatusitTa ca npeactaBeHu
pesyntatm OT W3MepBaHWA MpU CbBMECTHO
n3nonssaHe Ha OHEBHO €CTECTBEHO W
N3KYCTBEHO OCBETIIEHME HA KOMMIOTbPHU 3anu
BbB (pakynteT ,TexHuka wn TexHonornn®
rp.AAm6on. HanpaBeHute un3MepBaHUs Ha
OCBETMHMETO No paboTHUTE MecTa NOKa3Ba, 4Ye
B KOMMIOTbPHUTE 3anM OCBETNEHMETO €
nogxoaswio 3a ocurypsisaHe KomdopT npwu
paboTta Ha cTyaeHTuTe.

Knmrouoeu pymn: OceetrneHne, KoMnoTbpHM
3ann, KomdgopT Ha obyvyaemunte

1. YBog

Mpwn unarpaxxgaHeTo Ha yvebHa 3ana ce
n3bmpat  MHOXECTBO  €efleMeHTM  KaTo
pasnosnioxeHne Ha kabuHeta B YyyebHaTa
crpaga, BMAa Ha NMOMELLEHMETO,
ocBeTneHve, mebenvpoBka, TexHuka. Cpea
TEe3N erneMeHTN OCBETIIEHMETO € KpuUTepuH,
Ha KOWTO ce obpblua mManko BHUMaHue [1,8].
Kato uano npoektaHTUTe ce KOHUEeHTpupat
BbpXy  BbNpoOCU kKato  popma Ha
NMPOCTPaHCTBOTO, LBETOBE, MOAENn Ha
mebenvpoBKkaTa n apaH>XnupaHeTo M.

lMpoekTMpaHeTo  Ha  OCBETUTENHUTE
ypenou obrKkHOBEHO ce cBeXaa A0 crna3BaHe
Ha KpuTepumn nocodeHn B Hapenodute [4,9,10]
KaTo KONMMYecTBeHO OTHoweHne. EgHo un
CbLLIO NPOCTPaAHCTBO MOXeE Aa ce Bb3npuema
Mo pasfM4yeH HayuH B 3aBUCUMOCT OT
TemnepaTypaTta Ha uBeTa, pasnofioKeHNETO
Ha M3TOYHULMTE Ha CBETNINHA T.€ Kputepum,
KOMTO Ca CBbP3aHU C KA4YEeCTBEHUTE acrekTu
Ha ocBeTUTenHaTa cucrtema.
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Abstract. In the article are
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1. Introduction

When building a classroom,

many elements are chosen such as
the location of the office building,
the type of room, lighting,
furnishing, equipment. Among these
elements, lighting is a criterion that
draws little attention [1,8]. Overall,
designers focus on issues such as
space shape, colors, furniture
patterns, and arrangements.

The design of lighting systems is
usually limited to meeting the
criteria set out in ordinances
[4,9,10] as a quantitative ratio. The
same space can be perceived
differently depending on the color
temperature, the location of the light
sources, ie the criteria that are
related to the qualitative aspects of
the lighting system.

Computer rooms are equipped in
study rooms for which the lighting
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B yuebHuTE 3aBefeHust 3a KOMMIOTbPHU
3anm ce npurogaeBaT y4ebHM kabuHeTn, 3a
KOUTO ocBeTUTENHaTa ypenba e
npoekTupaHa 3a obwa ocseteHocT 300 Lx, a
No CTaHOapT 3a KOMMOTbPEH KabuHeT
obwaTta ocseTeHocT Tpsibea aa e 500 Lx [7].

OrpaHnyeH 6pon ca nybnukauuuTe B
KOUTO Ce wu3cnegBa Bpb3kaTa Mexay
Ka4eCcTBOTO Ha OCBETNEHMETO B Yy4yebHaTta
3ana 1 ycneBaemocTTa Ha CTyaeHTuTe.

Hanpumep B [2] e nocodeHa Bpb3Ka
Mexay W3Mnon3BaHeTOo Ha NYMUHUCLEHTHU
namnu 1 NOCTWXKEHUSTA Ha CTyOEHTUTE.

LlenTta Ha HacTodAwaTa pabota e ga ce
Hanpasu KOnMyecTBeHa  OueHKa Ha
pasnonaraemMmsa MNOoTeHuMan Ha [OHEBHOTO
€CTECTBEHO OCBETNIEHMNE M HA U3MON3BaHETO
Ha [OHEBHO €ECTECTBEHO W OOMbIHUTENHO
N3KYCTBEHO OCBETMEHNE B KOMMIOTbPHU
3anu.

2. OcBeTneHne n oTpaxeHue oT
NPOEKUMOHHUN eKpaHun
Cnopen Hsikou wuscnegBaHusa  [2,3,8],
obyyaemuTe ce 3aTpyaHABaT Npy YeTeHe Ha
NHOpPMaUMa OT UHTEPAKTUBHU BGenn AbCKu
nopagn HuUckata pes3oniouus Ha HAKOM OT

N3rnon3BaHnTe no-crapu mMoenv
MynTUMeaunHM  npoektopu. OcBeH TOBa
KOMOMHaumsaTa mexay MynTUMeaneH

NPOEKTOP U NMYMUHUCLIEHTHOTO OCBETIIEHNE B
y4ebHUTE 3ann U NPOEKTopa Cbllo Cb3aaBa
3aTpygHeHWe MNpu YeTeHeTO Ha TeKCT OoT
AbckaTa U Bb3NpUMEMAHETO Ha BuU3yanHa
nHdOpPMaLMs nopaan OTPaXEHNETO.
OBMKHOBEHO eKpaHuTe 3a
MyNTUMEOUAHN NPOEKTOpM MMaT MaToBa
MOBbPXHOCT, KOSATO OTpassiBa CBETNMHATa
BbB BCUYKM nocokn. OcBeH ToBa fbckaBaTta
MOBBPXHOCT Ha bsinaTa Abcka He pasceiBaT
cBeTnMHaTa oobpe, a A oTpassABaT Mnof brbn
paBeH Ha brbfla Ha MagaHe T.e OencTear
kKaTo ornegano. AKO NPOeKTopbT Onectu
BbpXy Osinata Abcka MOXe ha ce Mony4u
,O0SN0 MNEeTHO", KOeTO MOXe [Oa MpPUYNHK

system is designed for a total
illumination of 300 Lx and for a
computer cabinet standard the
overall illumination should be 500
Lx [7].

A limited number are publications
examining the link between the
quality of lighting in the classroom
and the students' success rate. For
example, in [2] there is a link
between the use of luminescent
lamps and the achievements of
students.

The purpose of this work is to
quantify the available potential of
daily natural lighting and the use of
daily natural and additional artificial
lighting in computer halls.

2. Light and reflection from
projection screens
According to some studies

[2,3,8], learners find it difficult to
read information from interactive
whiteboards due to the Ilow
resolution of some of the older
multimedia projectors used.
Furthermore, the combination of a

multimedia  projector and the
luminescent  lighting in  the
classrooms and projector also

makes it difficult to read text from
the board and perceive visual
information due to the reflection.
Typically, multimedia projector
screens have a matte surface that
reflects light in all directions.
Moreover, the glossy surface of the
white board does not distract the
light well, but reflects it at an angle
equal to the angle of fall, ie it acts
as a mirror. If the projector shines
on the whiteboard, a "white spot"
may occur, which may cause
discomfort to the monitor [3].

250



Innovation and entrepreneurship, ISSN 1314-9253

Volume VI, number 4, 2018

anckomapopT y HabntogasawmTe [3].

Ha durypa 1 e npeacraBeHO CbBMECTHO
M3MNON3BaHE Ha CUCTEMA 3a KOMMIOTbPHO
3peHMe W WHTEpaKTUBHa Npe3eHTaunoHHa
cuctema. eTHOTO Ha OTpaXkeHue, KoeTo ce
nonyyaBa OT MyNTUMEOUAHUS MPOEKTOP
Bbpxy OsinaTa Abcka 3akpuBa 4acT oOT
NpeacTBeHOTO M3obpakeHne, KOeTo OT CBOS
CTpaHa 3aTpyAdHsIBa KaKTO MpenogaBaTens
Npu nNpPeACTaBAHETO Ha 3acHeMaHusi OT
BMaeokameparta obekT, Taka n obyvyaemute
TbI KaTo He MoraT [a BWKAAT CbLUECTBEHU
efeMeHTn OT CTpyKTypaTa Ha TekCTunHata
TbKaH, KOSITO € BU3yanuanpaHa.

Glare spot

®dur. 1. OTpaxeHne Ha MynTUMeaneH
NpPoOeKTOop BbPXY UHTEpPAKTUBHA AbCKa

3. OcBeTneHue Ha paboTHMUTe MecTa

HauuoHanHute craHgaptu npeanuceat
NpenopbYMTENTHMN CTOMHOCTM 3a OCBETSIEHNETO
B ydyebHute 3anm 300-500 Lx [5,6]. Teau
CTOMHOCTM Ha OCBETEHOCTTa crnomaraTt 3a
orpaHu4aBaHe Ha OTHNACHUMTE OO0 MUHUMYM
(eqHa HoBa ocsBeTuTenHa ypenba nma 25% no-
ronemMm CTOMHOCTM 3a OCBETeHoCcTTa OT
npoekTupaHata. [pyn 3aMbpceHn 1 noBpeaeHn
OCBETUTENM CTOMHOCTUTE MoraT ga nagHaT
HanonosuHa). lNpoy4BaHuATa nokassat [2,3],
ye ocBeTeHocTTa Ha nomelleHne Hag 1000 Lx
n Hag 2500 Lx npeamssukea AMcKOMoOpT Yy
npucbCTBaLLmTE.

Figure 1 illustrates the operation
of a computer vision system and an
interactive presentation system. The
reflection blur produced by the
multimedia  projector on  the
whiteboard covers a portion of the
foreground image, which in turn
makes it difficult for the teacher to
present the object captured by the
video camera as well as the
trainees because they can not see
essential elements of the structure
of the textile fabric , which is
visualized.

Figure 1. Reflection of a multimedia
projector on an interactive board

3. Workplace lighting
National standards prescribe

recommended values for lighting in
300-500 Lx [5,6]. These
illumination values help to minimize
glare (a new lighting system has
25% higher illumination values than
the one designed, with polluted
and damaged Iluminaires being
able to drop by half). Studies show
[2,3] that the illumination of a room
above 1000 Lx and above 2500 Lx
causes discomfort in the present.
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®dur. 2. OcBeTeHOCT Ha paboTHUTe MecTa
B KOMMIOTbpPHA 3ana
(YcnoBus Ha ocBeTNEHNe — BKIMOYEHO
N3KyCTBEHO OCBETIIEHME U 3aTBOPEHM LLOPK)

4. NMpumep

M3vepeHn ca  CTOMHOCTUTE  Ha
OCBETEHOCTTa MpW U3KYCTBEHO OCBETNEHME
B YETUPU KOMMIOTbPHU 3anu BbB dhakynTeT
,TEXHMKA W TexHonormm“ rp. HAwmbon.
MamepBaHusita ca peanuanpaHn C nykc-
meTbp GLX-301 (Good Will Instrument Co.,
Ltd). YpeobT nogoobpka wusMepBaHe Ha
CTOMHOCTUTE Ha XOPU3OHTasIHa OCBETEHOCT
B Lx n Foot Candles. V3mepBaTenHoto
CpeacTBO Ce MOCTaBs XOPU3OHTANHO BbPXY
paboTHaTa Maca C nepcoHaneH KOMMTbP,
n34yakBa ce 5 s N € OTYETEHO MOKa3aHMETO
Ha gucnnes.

MamepBaHusiTa ca peanuaupaHu npu
N3KyCTBEHO OCBET/IEHME B TbMHATa 4acT Ha
AeHsa 1M npu  KOMBuHauusa — mexay
N3KYCTBEHO U eCTECTBEHO OCBEeTfIeHMe Ha
BCAKO paboTHO MSACTO C nepcoHaneH
KOMMIOTBP. Pesyntatute ot Tesu
n3MepBaHuA ca HaHeceHn B Tabnuua 1.

HanpaBeHuTe wu3mepBaHMA MOKa3Bear,

Figure 2. lllumination of workspaces
in a computer hall
(Lighting conditions — artificial lighting
and closed blinds)

4. Example
The lighting illumination values

were measured in four computer halls
at the Faculty of technics and
Technologes in Yambol, Bulgaria.
The measurements were made with
the GLX-301 luxury meter (Good Will
Instrument Co., Ltd). The device
supports the measurement of the
horizontal illumination values in Lx
and Foot Candles. The measurement
instrument was placed horizontally on
the work table with a personal
computer, wait 5 seconds, and read
the display.

The measurements are performed
in artificial lighting in the dark part of
the day and in the combination of
artificial and natural lighting at each
workplace with a personal computer.
The results of these measurements
are given in Table 1.

The measurements made indicate
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ye MpPOEKTMPaHOTO OCBETMEHNE e 3a
y4ebHm 3anm 300 go 500 Lx.
Tabnuua 1.
MU3mepBaHe ocBeTNeHUeTo B
KOMMNIOTbLPHU 3anum

that the projected lighting is for 300 to
500 Lx for studiing rooms.

Table 1.
Measurement of lighting in
computer halls

sggﬁhﬁo Min, Lx Max, Lx Mean, Lx
1 230 558 496
2 331 470 365
3 280 372 312
4 254 381 302

5. 3akntrouyeHue

CbBMECTHOTO M3Mnon3BaHe Ha [OHEBHOTO
€CTECTBEHO M W3KYCTBEHOTO OCBETMIEHME Ha
KOMMIOTbPHUTE 3ann, B KOETO eCTECTBEHOTO €
BOOEWO M € p[JonbreBa OT W3KYCTBEHOTO
ocseTneHve. EproHomunyHata U eHeprumHata
e(EeKTMBHOCT Ha CMEeCEeHOTO OCBeTreHue
MoraT [da ce peanuaupar 4pe3 ajeksaTHa
CUCTEMa Ha ynpasreHue Ha W3KYCTBEHOTO B
CbCTaBa Ha CMeCeHO OCBETIEHME.

HanpaBeHnute N3MepBaHus Ha
OCBETMHMETO MO paboTHUTE MecTa MoKa3sa,
4ye B KOMMIOTbPHUTE 3anvM OCBETSIEHWETO €
NoaxodsaWo 3a ocurypsiBaHe KomdopT npwu
paboTa Ha CTyaeHTuTe.

6. Jlutepatypa

5. Conclusion

The common use of the daytime
natural and artificial lighting of
computer halls, where the natural
is leading and supplemented by
artificial lighting. The ergonomic
and energy efficiency of mixed
lighting can be realized through an
adequate system of management
of the artificial composite lighting.

Measurements made on
workplace lighting indicate that in
computer halls lighting is
appropriate to provide comfort to
students.
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