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VISUAL COMFORT ANALYSIS OF LIGHTING ENVIRONMENT FOR
INDUSTRIAL BUILDINGS

Annotation: Daylight is a gift of nature and one of most important elements of
human life. Good lighting of working places enables us to increase the productivity of
work, its safety and quality of production. People working in these buildings spend a
substantial part of the day stay in their internal environment. It is therefore necessary
to pay attention to the creation and evaluation of industrial buildings. The paper
present results of daylighting evaluation and visual comfort in the selected industrial
hall. The parameters related to indoor lighting in large industrial hall were analyzed
using in situ measurements and computational methods.
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Introduction. Each building creates an artificial environment for a person to
serve and is an urban response to the landscape. The energy effects of solar radiation
on buildings can be effectively used in a correct and functional solution, which also
benefits the return on investments. The energy aspect in characterizing daylighting is
an important element in the field of construction, architecture, urbanism and
technological development [3]. Daylighting is a method of lighting building interiors
with sunlight and diffuse skylight. The constant ratio of indoor to unobstructed
outdoor illuminance is usually expressed as a percentage and is known as the daylight
factor. Daylight factor is a measure of the daylight illumination at a point expressed
as a ratio of the illumination on a given plane and the simultaneous exterior
illumination on a horizontal plane in an unobstructed location. The daylight factor at
a point within an enclosure is a function of three components, the sky component,

externally reflected and internally reflected component [4].
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DF=%:><100=DS+ D; + D, (1)
where Ds, D, D. are sky, internally reflected, and externally reflected
components.
Description of the hall and measurements. Measurements were realized in the hall
in KoSice. Interior dimensions of hall are 15 m x 60 m x 8.5 m (see Fig. 1a). In the
hall there is toplighting and sidelighting. Sidelighting is created by the windows with
dimensions 5.6 mx 1.8 m, 3 mx 1.8 m, and toplighting is created by one saddle
skylight with dimensions 2.4 m x 48 m x 1.1 m (Fig. 1b). The fenestration systems
are created by single wired glass. In the calculation the following coefficients were
considered (transmittance coefficient 0.8, maintenance factor of glazing on exterior
surface 0.9, maintenance factor of glazing on interior surface 0.85, reflectance factor
of ground 0.15 - dark ground). The surface of walls is cream color with reflectance
factor 0.4, white ceiling by reflectance factor 0.7. The floor has reflectance factor 0.2.

The neighboring objects are in distance, which
| ‘p\‘\ does not shade the hall [1].
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Figure 1: a - Interior view of the hall — model by simulation, b — view on the skylight
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Results and discussion. The table 1 shows results of measured values in situ and

calculated values by Radiance simulation program.

Dmin (%) Dmax(%) Daverage(%)
Measured 2.56 7.69 4.96
Calculated 2.18 6.96 4.83

Table 1: Results of measured and computed values.
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Figure 2: Graph of measured values

The distribution of the daylighting in situ is shown in Figure 2. In the Figure 3 the

distribution of the daylighting is calculated by simulation program.




Micmobyoysanns ma mepumopianvHe niany8aHHs. 581

-

ra

N // 2

. .
[i] 10 20 30 40 50 60
x (m})

Figure 3: a — Graph of computed values

Figure 4 exhibits the effects of windows and skylight on the brightness obtained from

the simulation program.

Figure 4: Luminance values calculated by simulation program

Conclusion. The results of daylight factor for measured and computed values shows
differences. The differences are due to the fact that every simulation program
calculates with limits. According to standard STN EN 12464 — 1 for measured values
and computed values by simulation program meet because Dmin= 1,5 %, Dayerage DOt
meet because Dayerage = 5% [7]. According to standard STN EN 12464 - 1 users in
interior spaces must be protected against glare. The visual comfort is affected for
relation of illuminances 1:10 and glare for relation 1:100 is occured [7]. Glare for

overcast sky is occur. Figure 4 shows the values of glare sources.
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AHoOTALIA:

JleHHe CBITJIO - 1€ Jap NPUPOAM 1 OAMH 3 HAWBAKIIMBIIIMX EJIEMEHTIB
JIOJICBKOTO JKUTTS. ['apHe OCBITIGHHS pOOOYMX MICIb J03BOJISE HaM ITiIBHUIUTH
MIPOYKTUBHICTH TIparli, ii 0e3meKy Ta sKiCTh MpoAyKIlii. JItoau, ki MpaIfoTh B IIUX
OyIiBIIAX, MPOBOAATH 3HAYHY YaCTHHY JHS, 3aIUIIAI0YNCh Y CBOEMY BHYTPIIITHHOMY
cepenoBuilli. ToMy HEOOXiIHO 3BEpHYTH YyBary Ha CTBOPEHHS Ta OIIHKY
MPOMUCIIOBUX OymiBenb. Y JOKYMEHTI MPEACTABJICHI PE3YJIbTaTH OLIHKUA JIEHHOTO

OCBITJICHHS Ta Bi3yaJIbHOTO KOMGOPTY Y BUOpaHii MPOMHCIIOBOCTI.
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KitouoBi  crnoBa: mpoMHCIIOBI  Oy[iBIi, MNPUMIIIEHHS HABKOJUIIHHOTO

CEPEeIOBHUIIA, ICHHE CBITJIO, CUMYJISIIISL.

AHHOTALIUA:

JIHEeBHOM CBET - 3TO Jap NPUPOABI M OJWH H3 BAXKHEUIIUX 3JIEMEHTOB
YeJIOBEYECKONW JKM3HM. XOpOIIee OCBEIIEHHE pabdoyux MeCcT IO3BOJISIET HaM
MOBBICUTH MPOU3BOAUTEIHLHOCTh TPYJAa, €ro 0€30HMacHOCTh M KaueCTBO MPOIYKIIHH.
JIrogu, paborarolue B 3TUX 34aHMSIX, IPOBOASAT 3HAUMTEIbHYIO YacTh JIHSA B CBOEH
BHyTpeHHell cpene. IloaToMy HeoOXonuMo OOpaTUTh BHMMAHHE Ha CO3JaHHUE U
OLICHKY NPOMBIIUIEHHBIX 34aHuil. B TOKyMeHTEe mpencTaBlieHbl pe3yibTaTbl OLEHKH
JHEBHOTI'O OCBEIIECHHUS U BU3YaJIbHOTO KOM(OpTa B BBIOPAHHBIX TPOMBIILIJIEHHBIX

KitoueBsie ci0Ba: MPOMHUCIOBHI KOPIYC, TPUMIIIEHHS! B IPUMIIIEHHI, IE€HHE

CBITJIO, CHMYJISIIIIS.



