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ABSTRACT KEYW ORD
Purpose: Various studies on a light shelf are in progress, but it has the problem of glare occurrence. The present study 2418t
suggested a diffusion film as the method for resolving the glare problem, and aimed to establish light shelf-related basic g %ﬂ
data by conducting the performance evaluation of a light shelf depending on the installation position of the diffusion g.jlglxl Ne
film. Method: To carry out the light shelf performance evaluation depending on the diffusion film installation position, M m 7}

three cases were established: no diffusion film installation (Case 1), diffusion film installation on the reflector (Case 2),
and diffusion film installation on the upper glass surface of the window for light shelf installation (Case 3); and the ~ Light-shelf
. . . . Diffusion Film
energy reduction performance, luminance, and luminance contrast were analyzed based on a testbed. Result: The Energy Saving
conclusions of this study are as follows. 1) When the diffusion film was applied, the amount of light introduced through  Gjare
the light shelf decreased, and the average indoor illumination decreased accordingly. 2) For Case 3, the lighting energy ~ Performance Evaluation

reduction performance was identical to the lighting energy reduction efficiency of the existing light shelf; and for Case
ACCEPTANCE INFO

2, it was found to be inappropriate as the lighting energy consumption increased compared to that of the existing light >
shelf. 3) The analysis of the glare for the cases established in this study showed that the luminance contrast was low for ~ Received May 1, 2017
L. . . . Final revision received May 29, 2017
Case 3, and thus the glare problem could be minimized. 4) The specific angle of the light shelf could induce the glare Accepted June 3, 2017
problem by increasing the luminance depending on the external condition. 5) Based on the aforementioned contents,
the installation position of the diffusion film for improving the lighting performance and glare problem of the light shelf
was found to be the upper glass surface of the window for light shelf installation.
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Literature review of diffusion bg]mleme
»  Concept and previous studies = Glare occurrence criteria A Study on Lighting Performance
of Light—Shelf = Optimum indoor illumination Evaluation of Light-Shelf using Crystal 2015 O X
= Concept and principle of standard Face”)
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A Study on the Design and Power .
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Fig. 3. Concept and structure of the diffusion film
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Table 2. Guidelines of illuminance levels based on KS A 3011

Type of activity s Scopellx]
min. ave. max.
Vioul Perores sconng 0 150w o
Vioul Peermes acodng 0300w o
Visual Performance according to the 600 1000 1500

degree of low-brightness

oz y|Zo] WAt Felolc}. = Hig) ﬂﬁ%%% BAIRE HhAp
wol H23 EF(Case 2)0.2, S4d FARE

BRAAT A dx, FAdre] A3

At Zo] Bty eFQl(Case 3)0

Table 3. Establishment of the cases for performance evaluation

Case Diffusion film installation position

No diffusion film installation
(existing light-shelf)

o

I Light-s J

Diffusion film i

— : Diffusion Film

P

Diffusion film installation on the upper glass surface of the
window for light shelf installation

— : Diffusion Film
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Table 4. Setting of test-bed

Room size, 49m(W) x 6.6m(D), 2.5m(Celling height)
Material Reflexibility : Ceiling(86%), Wall(46%), Floor(25%)

22m(W) x 1.8m(H),

Widow size, Pair glass 12mm (3CL + 6A + 3CL)
Transmissivity : 80%
8 Level dimming(LED type),
Electricity consumption according to the level of dimming
Lighting lighting control:
Iv 1(12W), Iv 2(18W), Iv 3(22W), v 4(28W),
v 534W), Iv 6(39W), Iv 7(43W), 1v8(51W)
External Winter : 30,000 1x, Middle season : 60,000 Ix,
illuminance Summer : 80,000 Ix
Direction South
Men;gi?;::nsn Winter 29°, Middle season:53°, Summer:76°,
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Fig. 4. Indoor illumination sensor and lighting position setting
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Table 5. Setting of the light-shelf variables

Light-shelf

variable Range
Width (mm) 300 (External type)
Height (mm) 1,800 mm above the floor

Angle -10°~30° (at 10° intervals)

Specular reflection film
(reflexibility 85%)

Reflexibility
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Table 6. Specification of the diffusion film

Transmittance (%o) Haze (%) Thickness (pm)

90 65 125
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Fig. 5. Glare measurement position and measurement spots
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Table 7. Performance evaluation result (Lighting distribution and lighting electricity consumption)

Summer middle season Winter

Case Angle Mumination(lx) ggult‘i:lng: %mg Mlumination(lx) gﬁ?gz ({l:lgghnggg o Loniierly) gﬁ?g %lghmﬂurg e
Min. Ave. Number(Dimming level) (kWh) Min. Ave. Number(Dimming level) (kWh) Min. Ave. Number(Dimming level) (KWh)

-10° 1514 4155 1(8) = 2(2) 0.069 2948 952.7 1(4) 0.027 570.6 5826.6 1(0) 0

0° 1603 418.6 1(8) = 2(2) 0.069 273.0 738.0 1(4) 0.027 5854 5853.5 1(0) 0

1 10° 1635 4275 18) — 2(2) 0.069 284.7 7452 1(4) 0.027 603.0 5865.5 1(0) 0

20° 1711 4259 1(8) — 2(1) 0.063 304.8 765.4 13) 0.022 621.8 5883.1 1(0) 0

30°  200.1 489.1 18 0.050 3258 9743 1(3) 0.022 616.6 5885.4 1(0) 0

-10° 116.8 316.8 1(8) = 2(3) 0.072 223.1 723.1 1(8) = 2(1) 0.063 433.6 4427.8 1(0) 0

0° 1208 316.8 1(8) = 2(3) 0.072 206.5 560.1 1(8) = 2(1) 0.063 4423 44480 1(0) 0

2 10° 1222 3246 1(8) — 2(3) 0.072 2153 566.1 1(8) — 2(1) 0.063 4583 4464.7 1(0) 0

20° 1299 3241 1(8) = 2(3) 0.072 233.7 583.0 1(7) 0.050 474.6 4471.4 1(0) 0

30° 1537 3711 18) — 2Q2) 0.069 245.6 740.8 1(5) 0.050 465.1 4472.2 1(0) 0

-10° 1359 3742 18) — 2(2) 0.069 2663 858.1 1(6) 0.050 511.5 5243.4 1(0) 0

0° 1444 3774 1(8) — 2(2) 0.069 246.6 664.6 1(6) 0.038 5289 52682 1(0) 0

3 10°  149.0 3855 1(8) = 2(2) 0.069 2579 670.9 1(5) 0.038 543.6 5278.6 1(0) 0

20° 1604 384.0 1(8) — 2(2) 0.069 272.8 689.4 1(4) 0.034 561.5 5294.7 1(0) 0

30° 1942 4409 1(8) 0.050 293.2 877.8 13) 0.022 5558 5297.3 1(0) 0

Table 8. Minimum lighting energy consumption for each case depending on the angle control

U : Uniformity ratio, E.C : Electricity consumption

Case

Calculation of the lighting electricity consumption for each season(KWh)

Sum of the lighting energy consumption
(KWh)

Summer middle season Winter

1 0.050 0.022 0 0.072

2 0.069 0.050 0 0.119

3 0.050 0.022 0 0.072

Table 9. Performance evaluation result (Luminance and luminance contrast)
Summer middle season ‘Winter
Case e I (cd/m2 I (cd/m2 I (cd/m2

e Max( A)ve. L L€ Max. : j&ve. L L€ Max. : ive. L L€
-10°  8,740.2 12039 8,740.2 6.3 1545.2 110024 11,0024 6.1 3525.6 189832 18,9832 44
0° 88024 12140 8,802.4 6.3 1651.3 118740  11,874.0 6.2 3463.5 190452 19,045.2 45
1 10°  8,8742 11992 8,874.2 6.4 1677.2 12063.2 12,063.2 6.2 35039 191263 19,1263 45
20° 89412 12155 8,941.2 6.4 1649.2 12110.3 12,110.3 6.3 3516.8 19199.9  19,199.9 45
30° 94412 1265.0 9,041.2 6.5 1871.3 14702.3 14,702.3 6.9 3640.7  19010.0  19,010.0 4.2
-10° 7,341.8  1020.0 7,341.8 6.2 1287.9 9022.0 9,022.0 6.0 30032 15851.0  15,851.0 43
0° 7,396.0 10283 7,396.0 6.2 13775 9736.7 9,736.7 6.1 2999.1 15902.7  15,902.7 43
2 10° 17,3543 1010.0 7,354.3 6.3 1388.2 9891.8 9,891.8 6.1 29572  15970.5  15,970.5 44
20°  7,612.6 1026.6 7,612.6 6.4 1374.8 9930.4 9,930.4 6.2 2939.1 160319  16,031.9 45
30°  7,9946 10774 7,994.6 6.4 1539.3 120559  12,055.9 6.8 3091.8 158734 15,8734 4.1
-10° 6,904.8 9543 6,904.8 6.2 1202.2 8471.8 8,471.8 6.0 2771.6 144272 144272 42
0° 6,9539 9642 6,953.9 6.2 1296.5 9143.0 9,143.0 6.1 27943 144744 144744 42
3 10°  7,010.6  968.9 7,010.6 6.2 1314.2 9288.7 9,288.7 6.1 27664  14536.0  14,536.0 43
20°  7,063.5 9741 7,063.5 6.3 1304.2 93249 9,324.9 6.1 2693.6 145919 14,5919 44
30°  7,1425 9752 7,142.5 6.3 1446.3 11320.8 11,320.8 6.8 29204  14447.6  14,447.6 3.9

I : Indoor luminance, L : Luminance for the window above the light-shelf, L.C : Luminance contrast

©Copyright Korea Institute of Ecological Architecture and Environment
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Fig. 7. Introduction of light depending on the angle of the
light-shelf for the vernal and autumnal equinoxes
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