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Introduction

This document describes the geometry, the position of the sensors and the surface photometry of the scale model used for daylight factor measurements under the artificial sky (at LESO-PB / EPFL / Switzerland) to evaluate four daylight systems. Moreover, it contains a description of the systems, a comparison and a short analysis of the measurement results.

Photometry

The measurements were taken with the CR-200b MINOLTA Chromameter.

Y
is the reflection coefficient

x and y
are chromatic co-ordinates (CIE 1931; light source: D65)

Illumination geometry:
diffuse

Observation geometry: 
0°

Specular component:
is included


Y
x
y

Ceiling
83
0.315
0.333

Walls and façade frame
60
0.313
0.330

Floor (inside)
28
0.297
0.316

Ground (outside)
30
0.317
0.339

All surfaces are mat.

The windows consist of two transparent plastic sheets separated by a layer of air (0.7/0.7/0.7mm):

thickness of 1 sheet:
0.7 mm

separation air layer:
0.7 mm

thickness of the windows:
2.1 mm

normal transmission coefficient of the windows:
85 %

Geometry of the test scale model room

The scale of the room model is 1:10. The inside dimensions of the scale model are the following:

Height:
305 mm

Width:
305 mm

Depth:
650 mm

More details are given in the figure on the next page.

The scale model is fixed 30 mm above the centre of a round base (diameter: 1200 mm) (Figure 1) which simulates the outside ground (photometry given above).

All daylight systems are attached to the same façade and compared to this façade only. They are described in the following pages.
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Figure 1: 
Round base of the scale model

Illuminance sensors

The sensors positions are given in the figure on the next page.

The photometer cells are made by PRC Krochmann Gmbh (Geneststrasse 6 – 10829 Berlin – Tel: (030)7517007)

Characteristics:
acceptance area diameter:
4mm


Width x depth:
17x25mm


Height:
7mm


f1 (V(()match)
<3%


f2 (spatial correction)
<2%

Schematic description
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All values are in millimeters for the 1:10 DEMONA scale model
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Figure 2:
Section and front view of the reference scale model
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Figure 3:
Front and section view of the reference facade and the three different daylighting systems
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Figure 4:
Section view of the anidolic ceiling system with the position of the photometers in the work plane profile
Description of the Measured Daylight System

Light guiding shade

Designer:
School of Physical Sciences, Queensland University of Technology (QUT), P O Box 2434, Brisbane, Australia, 4000


Tel.: +61 7 3864 2584, Fax: +61 7 3864 1521, e-mail: i.edmonds@qut.edu.au

contact: Ian Edmonds

Specifications:
(As explained by the designer) "When installed over a window, this system is designed to produce a diffuse output in the angular range between the horizontal and 70° above the horizontal. In principle, it should emit no light below the horizontal. However minor imperfections in geometry of the scale model and in the fixing of the reflective film (3M 305 – silver film 95%) will give small patches of luminance when viewed from a little below the horizontal."

Holographic-optical-element (HOE)

Designer:
Institut für Licht- und Bautechnik (ILB) an der Fachhochschule Köln, Betzdorfer Strasse 2, D-50679 Köln,

contact: P.Shuster


Tel.: +49 221/ 83 10 94 Fax: +49 221/ 83 55 13

Specifications:
(As explained by the designer) "This HOE (there are many others with very different specifications) is designed to guide the light from the region nearby the zenith into the depth of a room which has windows orientated to the north (it's a zenith, or north, light guiding element). You shouldn't use a HOE for other directions, because it will cause glare when the sun shines on it. Even on an overcast day the atmosphere in the room becomes light and friendly, because the zenithal luminance is tree times the horizontal. 


The light is guided to the room's ceiling, so that the hologram has the luminance of the sky; it is like a light source itself, when see from above. For the mastermind behind his desk it looks like a clear pane of glass.


The HOE has been laminated between two glasses, so it is protected from environmental influences and can be fixed on the outside of the building in front of the upper part of the window. It can be installed vertically or 45° sloping."

Light shelf

Designer:
SINTEF Civil and environmental Engineering, Architecture an Building Technology, N-7034 Trondheim, Norway

contact: Heidi Arnesen


Tel.: +47 73 59 33 46 Fax: +47 73 59 82 85

Specifications:
Light shelf A: with semidiffusing aluminium sheet


Light shelf B: with semitransparent solar reflective glazing

Anidolic ceiling

Designer:
LESO-PB / EPFL, CH-1015 Lausanne

contact: Gilles COURRET


Tel.: +41 (0)21 693 45 45  Fax: +41 (0)21 693 27 22

Specifications:
This device is a new version of anidolic daylighting system for side lighting. It consists of a light duct that is integrated in a suspended ceiling and leads midway into the office. Anidolic (non-imaging) elements are placed on either end of the duct, on the outside to collect light rays from the sky and on the inside to control the direction of the emitted light.

Outside the facade, a concentrator captures the upper area of the sky, which is usually the brightest when the sky is overcast. At the exit aperture of this duct, a parabolic reflector distributes the flux downwards, without any backward reflection. Thanks to this feature, glare risks are reduced in comparison to window deflectors. Direct penetration of sunlight is controlled by a blind that can be unrolled down over the entrance glazing.

Anidolic Ceilings can be used in urban rural areas; their effect is, however, more pronounced in an urban environment since obstructions increase the difference of brightness between upper and lower incidences. They can be used under both clear and cloudy skies with no restriction as to the climate or the latitude. Anidolic ceilings can be used in commercial, industrial or institutional buildings.
Results

The results are presented as follows:

1. daylight factor

2. CCD video snapshots

3. illuminance (mean and standard deviation)

4. autonomy with a minimum light provision

5. autonomy with a minimum and a maximum light provision

Items 3, 4 and 5 issued from a new measurement approach: the use of 145 zones of the scanning artificial sky [Mic97]. The complete study (validation) of this new methodology is not finished. That is why it is not described in this document and the results are to be used cautiously. The methodology is part of the PhD thesis of Laurent Michel. In principle, it will be completed, in mid 1999. Therefore, details will not be available before this moment.

Daylight Factor

Measurements are taken with the scanning artificial sky of EPFL [MIC95].

The standard deviation of the error of the sky simulator luminance is less than 5%.

The daylight factor [CIE70] is measured with two types of sky:

· CIE standard overcast sky [CIE70](tables 1,2)(figure 4)

· Isotropic overcast sky (tables 3,4)

The reference is measured in two variants:

1. with a grey fabric blind (=29%, =5.8%) which covers half the height of the facade.

2. without the upper window
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Figure 5:
Profiles of daylight factor (CIE overcast sky) on the work plane (75cm)

Table 1:
Daylight factor measurements (CIE standard overcast sky)


A
B
C
D
E
F
G
H
I

Reference
9.3%
2.5%
1.8%
3.5%
1.3%
1.2%
6.3%
5.9%
3.2%

Light guiding shade
3.9%
0.8%
0.6%
2.3%
0.5%
0.4%
2.8%
2.7%
1.5%

HOE vertical
7.8%
2.3%
1.7%
3.8%
1.5%
1.2%
5.7%
5.4%
3.0%

HOE 45°
7.6%
2.2%
1.6%
3.7%
1.3%
1.0%
5.3%
5.1%
2.9%

Light shelf aluminium 0°
6.1%
2.0%
1.6%
4.8%
1.2%
1.0%
4.3%
4.1%
2.9%

Light shelf solar glazing 0°
7.7%
2.2%
1.7%
4.4%
1.3%
1.0%
5.1%
4.9%
3.0%

Light shelf aluminium 5°
5.9%
2.2%
1.8%
4.5%
1.3%
1.1%
4.2%
4.1%
3.0%

Light shelf solar glazing 5°
7.5%
2.2%
1.7%
4.3%
1.4%
1.1%
4.9%
4.8%
3.1%

Light shelf aluminium 10°
5.9%
2.4%
1.8%
3.9%
1.5%
1.2%
4.2%
4.2%
3.2%

Light shelf solar glazing 10°
6.9%
2.2%
1.7%
3.5%
1.4%
1.1%
4.5%
4.6%
3.0%

Light shelf aluminium 15°
5.7%
2.6%
2.0%
3.3%
1.5%
1.2%
4.2%
4.1%
2.9%

Light shelf solar glazing 15°
6.7%
2.3%
1.8%
3.4%
1.6%
1.2%
4.9%
4.8%
3.2%

Table 2:
Profiles of daylight factor (CIE standard overcast sky) on the work plane (75cm)

Distance from the window [m]: 
1.25
2.25
3.25
4.25
5.25
6.25

Reference
11.4%
6.0%
4.0%
2.5%
2.0%
1.7%

Light shelf aluminium 0°
7.4%
4.0%
3.4%
2.1%
1.9%
1.7%

Light shelf aluminium 15°
7.4%
4.2%
3.7%
2.5%
2.2%
1.8%

Anidolic ceiling
9.6%
5.7%
4.3%
6.5%
5.0%
2.9%

Light guiding shade
4.8%
2.5%
1.5%
0.9%
0.7%
0.7%

HOE vertical
8.7%
5.4%
3.6%
2.3%
1.9%
1.7%

Table 3:
Daylight factor measurement (isotropic overcast sky)


A
B
C
D
E
F
G
H
I

Reference
11.3%
3.5%
2.7%
4.4%
1.8%
1.7%
8.7%
8.1%
5.0%

Light guiding shade
5.2%
1.3%
1.0%
2.7%
0.8%
0.6%
4.4%
4.2%
2.5%

HOE vertical
9.7%
3.3%
2.6%
4.6%
2.0%
1.7%
8.0%
7.6%
4.7%

HOE 45°
9.4%
3.1%
2.3%
4.4%
1.7%
1.4%
7.4%
7.1%
4.4%

Light shelf aluminium 0°
8.0%
3.0%
2.5%
5.8%
1.8%
1.6%
6.4%
6.1%
4.6%

Light shelf solar glazing 0°
9.7%
3.2%
2.6%
5.4%
1.9%
1.6%
7.3%
7.0%
4.7%

Light shelf aluminium 5°
7.8%
3.2%
2.8%
5.3%
1.9%
1.7%
6.3%
6.1%
4.8%

Light shelf solar glazing 5°
9.5%
3.2%
2.6%
5.1%
2.0%
1.7%
7.1%
6.9%
5.0%

Light shelf aluminium 10°
7.9%
3.4%
2.7%
4.7%
2.1%
1.8%
6.3%
6.2%
5.0%

Light shelf solar glazing 10°
8.8%
3.2%
2.6%
4.2%
1.9%
1.6%
6.6%
6.6%
4.7%

Light shelf aluminium 15°
7.6%
3.6%
2.9%
3.9%
2.0%
1.7%
6.2%
6.1%
4.4%

Light shelf solar glazing 15°
8.6%
3.3%
2.8%
4.1%
2.1%
1.8%
7.1%
7.0%
4.8%

Table 4:
Profile of daylight factor (isotropic overcast sky) on the work plane (75cm)

Distance from the window [m]: 
1.25
2.25
3.25
4.25
5.25
6.25

Reference
13.5%
7.8%
5.4%
3.6%
3.0%
2.6%

Light shelf aluminium 0°
9.5%
5.6%
4.7%
3.1%
2.9%
2.6%

Light shelf aluminium 15°
9.5%
5.8%
5.1%
3.6%
3.2%
2.7%

Anidolic ceiling
12.4%
7.5%
5.7%
7.3%
5.6%
3.6%

Light guiding shade
6.3%
3.5%
2.2%
1.3%
1.1%
1.1%

HOE vertical
10.9%
7.0%
4.9%
3.2%
2.7%
2.5%

Video snapshots

The pictures in Figure 8 give an inside view of the scale model equipped with the different daylight systems. These images are not quantitatively calibrated, but they can be compared because they were taken under the same conditions (gain and integration time of the video camera).

[image: image8.wmf]
Figure 7:
Inside view of the anidolic ceiling system under an isotropic overcast sky
[image: image9.wmf]
Figure 8:
Inside view of Light guiding shade with direct light (12h00; 21 sept; lat.: 47°N; sun elevation: 43.3°; sun azi.: 0°)

[image: image10.wmf]

Figure 6:
Inside pictures taken with a video camera (same gain and integrating time for all images)


A: reference; B: Light guiding shade; C: HOE vertical; D: HOE 45°; E: light shelf aluminium 0°; F: light shelf solar glazing 0°; G: light shelf aluminium 15°; H: light shelf solar glazing 15°

Illuminance and Daylight Autonomy

The results given here are calculated according to a new methodology which is not described in this document.

They are calculated on the basis of meteorological data of Geneva (CH) (IDMP team of Pierre Ineichen). This set of data contains one global horizontal illuminance and 145 sky luminance values (according to Tregenza's model [Tre87]) for each hour during a whole year. The period of occupancy is fixed at 8am to 6pm legal time.

As described by their designers, the HOE tested here is designed to work for the northern orientation (in Northern hemisphere) with diffuse light: it is compared to a north oriented reference.

The light guiding shade is designed to offer a solar thermal protection for a very sunny country: it is compared to the reference with a protection. This protection is a grey fabric blind (=29%, =5.8%) which covers half the height of the facade when the external illuminance exceeds 30 klux.

The minimum and maximum limits of light provision are fixed as follows:

· 300 lux is the minimum illuminance value for reading/writing tasks

· 4000 lux corresponds to about 1000 cd/m2 on white paper ((=0.80): this is considered as an upper limit for long term work

· 1000 lux corresponds to about 250 cd/m2 on white paper ((=0.80): this luminance is about three times higher than the one of a computer screen. It is considered as the maximum for good visual comfort.
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Figure 9:
daylight autonomy from 8h00 till 18h00 for Geneva weather with a minimum light provision of 300 lux
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Figure 10:
daylight autonomy from 8h00 till 18h00 for Geneva weather with a minimum (300 lux) and a maximum (4000 lux) light provision for common office tasks.
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Figure 11:
Daylight autonomy from 8h00 to 18h00 for Geneva weather conditions with a minimum (300 lux) and a maximum (1000 ux) light provision for a screen task

Figure 12:
Comparison between the light guiding shade and the reference facade with thermal protection: consisting of a grey fabric blind (=29%, =5.8%) which covers half the height of the facade when the external illuminance exceeds 30 klux.


Daylight autonomy from 8h00 to 18h00 for Geneva weather conditions with:

a)
 a minimum light provision of 300 lux

b)
minimum (300 lux) and a maximum (4000 lux) light provision for common office tasks.

c)
a minimum (300 lux) and a maximum (1000 lux) light provision for a screen task


a)
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b)
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c)
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Table 5:
Average (standard deviation) of illuminances [lux] from 8h00 to 18h00 for Geneva weather conditions


A
B
C
D
E
F
G
H
I

Reference
5131

(8718)
1281

(2465)
910

(1757)
1817

(2012)
682

(980)
578

(795)
3451

(5434)
2946

(4524)
1535

(2630)

Light guiding shade
2010

(3434)
386

(448)
265

(309)
1082

(1118)
272

(358)
186

(263)
1400

(2562)
1205

(2038)
626

(662)

Light shelf aluminium 0°
3358

(5246)
1066

(1682)
836

(1688)
2788

(4827)
643

(961)
496

(717)
2282

(3498)
2030

(3011)
1439

(2621)

Light shelf solar glazing 0°
4234

(6313)
1131

(1938)
850

(1710)
2519

(4067)
682

(989)
515

(740)
2742

(4055)
2427

(3476)
1468

(2660)

Light shelf aluminium 5°
3264

(5069)
1158

(1926)
941

(1786)
2451

(4277)
702

(1066)
552

(860)
2238

(3476)
2007

(2916)
1473

(2614)

Light shelf solar glazing 5°
4156

(6189)
1174

(2063)
882

(1752)
2284

(3707)
732

(1052)
568

(873)
2641

(3979)
2365

(3434)
1523

(2651)

Light shelf aluminium 10°
3249

(5020)
1260

(2237)
938

(1853)
2109

(2885)
828

(1297)
610

(913)
2229

(3473)
2005

(2929)
1553

(2759)

Light shelf solar glazing 10°
3868

(5873)
1164

(2092)
884

(1801)
1845

(2374)
734

(1152)
545

(845)
2479

(3864)
2262

(3280)
1443

(2654)

Light shelf aluminium 15°
3106

(4792)
1329

(2344)
1007

(1840)
1839

(2500)
837

(1326)
611

(921)
2203

(3374)
1999

(2780)
1431

(2726)

Light shelf solar glazing 15°
3756

(5750)
1238

(2293)
949

(1839)
1830

(2341)
859

(1261)
638

(902)
2557

(3825)
2310

(3335)
1525

(2741)

Reference (North orientation)
1451

(955)
455

(284)
323

(201)
645

(413)
219

(137)
203

(126)
1124

(705)
1035

(650)
593

(368)

HOE vertical (North orientation)
1288

(823)
401

(251)
301

(187)
656

(432)
237

(151)
208

(133)
994

(627)
940

(595)
543

(336)

HOE 45° (North orientation)
1250

(805)
378

(239)
274

(171)
639

(418)
211

(135)
166

(105)
944

(593)
914

(571)
526

(326)

Table 6:
Profiles on the work plane (75cm) of average (standard deviation) of illuminance [lux] from 8h00 to 18h00 for Geneva weather conditions 

Distance from the window [m]: 
1.25
2.25
3.25
4.25
5.25
6.25

Reference
6136

(8911)
3468

(5794)
2188

(4020)
1323

(2487)
1057

(2161)
871

(1725)

Light guiding shade
2585

(4309)
1298

(2327)
745

(1035)
418

(497)
316

(364)
306

(346)

Light shelf aluminium 0°
4178

(7094)
2202

(3569)
1872

(3128)
1121

(1705)
995

(1876)
872

(1707)

Light shelf aluminium 15°
4148

(6894)
2389

(3892)
2069

(3743)
1357

(2482)
1183

(2283)
943

(1850)

Anidolic ceiling
5285

(8314)
3101

(4845)
2299

(3470)
3504

(4463)
2564

(3183)
1458

(1786)

Reference (North orientation)
1738

(1168)
967

(633)
663

(425)
440

(277)
359

(224)
306

(190)

HOE vertical (North orientation)
1409

(924)
890

(575)
596

(383)
383

(242)
320

(201)
291

(181)

Table 7:
Daylight autonomy from 8h00 to 18h00 for Geneva weather conditions with a minimum light provision of 300 lux


A
B
C
D
E
F
G
H
I

Reference 
89%
71%
65%
77%
56%
54%
86%
85%
75%

Light guiding shade
79%
45%
30%
68%
30%
18%
73%
72%
61%

Light shelf aluminium 0°
85%
67%
63%
81%
55%
50%
80%
80%
74%

Light shelf solar glazing 0°
88%
68%
63%
80%
56%
51%
83%
82%
74%

Light shelf aluminium 5°
85%
68%
65%
80%
57%
52%
80%
80%
74%

Light shelf solar glazing 5°
88%
69%
64%
79%
58%
53%
82%
82%
75%

Light shelf aluminium 10°
85%
70%
65%
78%
61%
55%
80%
80%
75%

Light shelf solar glazing 10°
87%
68%
64%
76%
57%
51%
81%
81%
74%

Light shelf aluminium 15°
85%
71%
66%
75%
60%
53%
80%
80%
73%

Light shelf solar glazing 15°
87%
69%
65%
76%
62%
55%
82%
82%
75%

Reference (North orientation)
89%
67%
56%
75%
25%
20%
85%
85%
73%

HOE vertical (North orientation)
87%
65%
52%
76%
30%
22%
84%
83%
72%

HOE 45° (North orientation)
87%
62%
44%
75%
23%
10%
82%
82%
71%

Table 8:
Profiles on the work plane (75cm) of daylight autonomy from 8h00 to 18h00 for Geneva weather conditions with a minimum light provision of 300 lux

Distance from the window [m]: 
1.25
2.25
3.25
4.25
5.25
6.25

Reference
91.2%
85.0%
78.7%
70.9%
67.1%
63.7%

Light shelf aluminium 0°
87.8%
79.4%
76.2%
68.0%
66.2%
63.9%

Light shelf aluminium 15°
87.8%
79.9%
77.3%
70.7%
68.5%
64.5%

Anidolic ceiling
89.9%
84.4%
79.7%
85.2%
80.9%
72.4%

Light guiding shade
82.0%
70.6%
61.1%
45.5%
36.0%
35.9%

Reference (North orientation)
90.4%
84.1%
77.4%
66.7%
60.9%
53.9%

HOE vertical (North orientation)
88.4%
82.6%
75.2%
63.1%
55.2%
49.4%

Table 9:
Daylight autonomy from 8h00 to 18h00 for Geneva weather conditions with a minimum (300 lux) and a maximum (4000 lux) light provision for a common office task.


A
B
C
D
E
F
G
H
I

Reference (South orientation)
54%
67%
63%
63%
54%
53%
62%
64%
69%

Light guiding shade
71%
45%
30%
66%
30%
18%
69%
69%
60%

Light shelf aluminium 0°
63%
63%
61%
66%
53%
49%
66%
65%
69%

Light shelf solar glazing 0°
59%
64%
61%
65%
55%
50%
65%
65%
69%

Light shelf aluminium 5°
64%
64%
62%
65%
55%
51%
66%
66%
69%

Light shelf solar glazing 5°
59%
64%
62%
66%
56%
52%
66%
65%
68%

Light shelf aluminium 10°
64%
64%
62%
64%
58%
53%
66%
66%
68%

Light shelf solar glazing 10°
61%
64%
61%
63%
54%
49%
66%
66%
68%

Light shelf aluminium 15°
64%
65%
63%
61%
55%
51%
66%
65%
67%

Light shelf solar glazing 15°
62%
64%
62%
62%
57%
53%
66%
66%
69%

Reference (North orientation)
88%
67%
56%
75%
25%
20%
85%
85%
73%

HOE vertical (North orientation)
87%
65%
52%
76%
30%
22%
84%
83%
72%

HOE 45° (North orientation)
87%
62%
44%
75%
23%
10%
82%
82%
71%

Table 10:
Profiles on the work plane (75cm) of daylight autonomy from 8h00 to 18h00 for Geneva weather conditions with a minimum (300 lux) and a maximum (4000 lux) light provision for a common office task

Distance from the window [m]: 
1.25
2.25
3.25
4.25
5.25
6.25

Reference
49.3%
64.0%
68.9%
66.2%
64.6%
61.9%

Light shelf aluminium 0°
60.4%
66.0%
67.3%
63.6%
63.5%
62.0%

Light shelf aluminium 15°
59.8%
66.0%
66.2%
64.3%
63.5%
61.3%

Anidolic ceiling
51.9%
63.1%
63.4%
59.4%
60.4%
62.1%

Light guiding shade
68.4%
67.6%
59.5%
45.4%
36.0%
35.9%

Reference (North orientation)
85.0%
84.1%
77.4%
66.7%
60.9%
53.9%

HOE vertical (North orientation)
87.5%
82.6%
75.2%
63.1%
55.2%
49.4%

Table 11:
Daylight autonomy from 8h00 to 18h00 for Geneva weather conditions with a minimum (300 lux) and a maximum (1000 lux) light provision for a screen task.


A
B
C
D
E
F
G
H
I

Reference (Southern orientation)
17%
31%
38%
24%
38%
40%
20%
21%
25%

Light guiding shade
24%
35%
27%
29%
27%
16%
25%
27%
40%

Light shelf aluminium 0°
21%
34%
40%
23%
39%
38%
22%
24%
28%

Light shelf solar glazing 0°
19%
34%
40%
23%
38%
38%
21%
22%
27%

Light shelf aluminium 5°
21%
34%
36%
24%
38%
38%
22%
24%
27%

Light shelf solar glazing 5°
19%
35%
39%
24%
36%
38%
21%
23%
26%

Light shelf aluminium 10°
21%
33%
39%
25%
39%
41%
22%
24%
26%

Light shelf solar glazing 10°
20%
34%
40%
25%
39%
40%
21%
23%
28%

Light shelf aluminium 15°
21%
31%
36%
26%
38%
39%
22%
24%
31%

Light shelf solar glazing 15°
20%
33%
39%
25%
38%
38%
21%
22%
26%

Reference (North orientation)
22%
64%
56%
53%
25%
20%
28%
33%
60%

HOE vertical (North orientation)
25%
63%
52%
54%
30%
22%
36%
39%
62%

HOE 45° (North orientation)
27%
61%
44%
54%
23%
10%
36%
37%
63%

Table 12:
Profile on the work plane (75cm) of daylight autonomy from 8h00 to 18h00 for Geneva weather conditions with a minimum (300 lux) and a maximum (1000 lux) light provision for a screen task

Distance from the window [m]: 
1.25
2.25
3.25
4.25
5.25
6.25

Reference
15.7%
20.8%
23.8%
30.2%
34.9%
39.3%

Light shelf aluminium 0°
19.4%
24.0%
25.4%
32.7%
35.7%
39.0%

Light shelf aluminium 15°
19.3%
24.5%
25.4%
31.8%
33.9%
38.7%

Anidolic ceiling
16.5%
21.4%
23.3%
21.9%
23.8%
28.8%

Light guiding shade
22.3%
28.2%
36.6%
35.8%
30.7%
31.6%

Reference (North orientation)
18.7%
41.1%
57.4%
63.6%
60.5%
53.8%

HOE vertical (North orientation)
23.6%
44.0%
61.2%
61.7%
55.2%
49.4%

Analysis

Light shelves:

· The aluminium light shelf with a slope of 15° has a slightly better daylight factor on the work plane than the reference

· The ceiling at 4.30m is slightly lighter than the reference: however, without specular reflector on the ceiling it doesn't have a tangible incidence on the illuminance on the work plane.

· The light shelf improves the uniformity of the daylight in the room.

· Compared to the opaque one in aluminium, the semitransparent solar glazing light shelf decreases the uniformity of light and supplies less daylight to the back of the room.

· Internal light shelves are not completely efficient in preventing solar overheating and visual glare problems; a movable shading system should be added.

· A slope of 15° is slightly better but not a determining factor for an increase of daylight penetration.

HOE

· The vertical configuration shows better results than the one with a 45°slope because the former was installed without double glazing.

· The ceiling at 4.30m is slightly lighter than the reference: however, without specular reflector on the ceiling it doesn't have a tangible incidence on the illuminance on the work plane.

· No significant improvement in daylight penetration was observed, however, for this sort of HOE device without specular reflector on the ceiling

Light Guiding Shade

·  The system is not appropriate for diffuse light. But the daylight factor is better than that of the reference case with a fabric blind (=29% =5.8%), which covers half the height of the facade.

· Figures 12 a), b) and c) show that the light guiding shade gives a better autonomy than the reference with a blind.

· The autonomy evaluations are valid for Geneva and it is very difficult to know exactly how the light guiding shade could work for example in Australia under very sunny conditions. Probably the performance could be slightly better.

· In Figure 5 the comparison between the daylight factor of the light guiding shade and the reference without upper window shows that the guiding function is not really effective.

Anidolic ceiling

· It is the only tested system which significantly improves the daylight factor deep in the room.

· The anidolic ceiling is not a simple system which can be integrated in the facade: it demands a heavy construction.

· Figures 10 and 11 show that it is important to install blinds in front of the anidolic ceiling to avoid glare.

Conclusion

· Except for the anidolic ceiling, one can consider that none of the tested systems significantly improves the daylight level deep in the room.

· Light shelves improve the uniformity of daylight, therefore, semitransparent solar glazing light shelves are not appropriate.

· The slope of the light shelf is not a determining factor for the daylight level.

· Internal light shelves are not efficient shading systems.

· Except for glare control (not tested in this study), the tested HOE system without specular reflector on the ceiling gives no significant advantage when compared to the reference (conventional double glazing)

· The Light Guiding Shade, tested under overcast conditions, shows a limited ability to transmit daylight into a room. A test for sunlighting would allow to assess its shading capability.
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FLJ - autonomie

		

						CCIE				Daylight factor  (CCIE)		FLJ 0

						CCIE				Daylight factor (overcast CIE)		FLJ 1

						300				Autonomy (CCIE lux < E)		Eclairement Min de consigne

						1000				Autonomy (E < CCIE lux)		Eclairement Max de consigne

				1000		300				Autonomy (CCIE < E < 0 lux)		Eclairement Min / Max de consigne						3		4		5		6		7		8		9		10		11

								0		CCIE		7		Daylight factor (overcast CIE)				A_z/75/025/152.5		B_z/75/125/152.5		C_z/75/225/152.5		D_z/75/325/152.5		E_z/75/425/152.5		F_z/75/525/152.5		G_z/75/625/152.5		H_S/120/629/152.5		I_n/289/125/152.5

										à chercher:		FLJ 1		Nom				0.25		1.25		2.25		3.25		4.25		5.25		6.25						7

				5		0		0		CCIE		5		Ref 0		Reference		11.1%		11.4%		6.0%		4.0%		2.5%		2.0%		1.7%		2.7%		4.2%		Ref 0		*

				5		0		0		CCIE		5		LS0alu 0		Light shelf aluminium 0°		10.2%		7.4%		4.0%		3.4%		2.1%		1.9%		1.7%		2.6%		5.7%		LS0alu 0		*

				5		0		0		CCIE		5		LS15alu 0		Light shelf aluminium 15°		10.4%		7.4%		4.2%		3.7%		2.5%		2.2%		1.8%		2.7%		3.3%		LS15alu 0		*

				5		0		0		CCIE		5		PlafAnid 0		Anidolic ceiling		18.4%		9.6%		5.7%		4.3%		6.5%		5.0%		2.9%		3.9%		3.9%		PlafAnid 0		*

				5		0		0		CCIE		5		LGS 0		Light guiding shade		3.3%		4.8%		2.5%		1.5%		0.9%		0.7%		0.7%		1.1%		2.8%		LGS 0		*

				6		0		0		CCIE		6		HOEv N		HOE vertical		10.5%		8.7%		5.4%		3.6%		2.3%		1.9%		1.7%		2.6%		4.3%		HOEv N		*

				11		0		0		CCIE		11		Ref th		Reference with half height blind		6.1%		3.0%		1.2%		0.9%		0.5%		0.4%		0.4%		0.5%		1.9%		Ref th		*

				21		0		0		CCIE		21		IEA210d0		Reference without upper window		9.0%		6.0%		2.7%		1.6%		1.1%		0.9%		0.9%		1.6%		2.6%		IEA210d0		*

				0		0		0		CCIE		0		0		Reference (North orientation)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref 0 N

				0		0		0		CCIE		0		0		HOE vertical (North orientation)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		HOEv N

				0		0		0		CCIE		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS15alu th

				0		0		0		CCIE		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		HOEv th

				0		0		0		CCIE		0		0		Reference with thermal protection		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS0alu th

				0		0		0		CCIE		0		0		Light guiding shade		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref th

				0		0		0		CCIE		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		PlafAnid th

				0		0		0		CCIE		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

				0		0		0		CCIE		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

																																										IEA210d0

																																										PlafAnid 0





FLJ - autonomie
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		0.0602		0.0404		0.0424		0.0567		0.0247		0.0539		0.0123		0.0269		0		0		0		0		0		0
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		0.025		0.0214		0.0253		0.0653		0.0088		0.0225		0.0054		0.011		0		0		0		0		0		0

		0.0203		0.0193		0.0223		0.0501		0.0068		0.0185		0.004		0.0093		0		0		0		0		0		0
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Daylight factor (overcast CIE)

Ref 0

LS0alu 0

LS15alu 0

PlafAnid 0

LGS 0

HOEv N

Ref th

IEA210d0

Distance de la fenêtre [m]



Eclairement

		0.1139		0.0738		0.0739		0.096		0.0477		0.0874		0.0299		0.0596

		0.0602		0.0404		0.0424		0.0567		0.0247		0.0539		0.0123		0.0269

		0.0396		0.0341		0.0373		0.0428		0.0151		0.0358		0.0089		0.0161

		0.025		0.0214		0.0253		0.0653		0.0088		0.0225		0.0054		0.011

		0.0203		0.0193		0.0223		0.0501		0.0068		0.0185		0.004		0.0093

		0.0171		0.0173		0.018		0.0286		0.0068		0.0166		0.0038		0.0094



Daylight factor (overcast CIE)

Reference

Light shelf aluminium 0°

Light shelf aluminium 15°

Anidolic ceiling

Light guiding shade

HOE vertical

Reference with half height blind

Reference without upper window

Distance from the window [m]



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Daylight factor (overcast CIE)

Reference with thermal protection

Light guiding shade

Distance from the window [m]



		

																Eclairement Moyen [lux]

																Ecart-type [lux]		3		4		5		6		7		8		9		10		11

																		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

														Nom				0.25		1.25		2.25		3.25		4.25		5.25		6.25						6

												2		Ref 00		Reference		0		0		0		0		0		0		0		0		0		Ref 00		*

												2		LGS 0		Light guiding shade		1644
(1974)		2585
(4309)		1298
(2327)		745
(1035)		418
(497)		316
(364)		306
(346)		488
(549)		1356
(1387)		LGS 0		*

												2		LS0alu 0		Light shelf aluminium 0°		5816
(10975)		4178
(7094)		2202
(3569)		1872
(3128)		1121
(1705)		995
(1876)		872
(1707)		1187
(1542)		3163
(5394)		LS0alu 0		*

												2		LS15alu 0		Light shelf aluminium 15°		5896
(11124)		4148
(6894)		2389
(3892)		2069
(3743)		1357
(2482)		1183
(2283)		943
(1850)		1301
(1782)		1822
(2178)		LS15alu 0		*

												2		PlafAnid 0		Anidolic ceiling		10203
(14203)		5285
(8314)		3101
(4845)		2299
(3470)		3504
(4463)		2564
(3183)		1458
(1786)		1961
(2342)		1961
(2130)		PlafAnid 0		*

												2		Ref 0 N		Reference (North orientation)		1567
(1099)		1738
(1168)		967
(633)		663
(425)		440
(277)		359
(224)		306
(190)		500
(310)		750
(490)		Ref 0 N		*

												2		HOEv N		HOE vertical (North orientation)		1510
(1044)		1409
(924)		890
(575)		596
(383)		383
(242)		320
(201)		291
(181)		468
(295)		741
(485)		HOEv N		*

												2		0				0		0		0		0		0		0		0		0		0		PlafAnid th

												2		0				0		0		0		0		0		0		0		0		0		LS0alu th

												2		0				0		0		0		0		0		0		0		0		0		LS15alu th

												2		0				0		0		0		0		0		0		0		0		0		HOEv th

												2		0				0		0		0		0		0		0		0		0		0		LGS th

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%





		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0



Ref 00
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LS15alu 0
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		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



Reference

Light guiding shade

Light shelf aluminium 0°

Light shelf aluminium 15°

Anidolic ceiling

Reference (North orientation)

HOE vertical (North orientation)

Distance from the window [m]

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0




_968681389.xls
Graph35

		1.25		1.25		1.25

		2.25		2.25		2.25

		3.25		3.25		3.25

		4.25		4.25		4.25

		5.25		5.25		5.25

		6.25		6.25		6.25



Autonomy (300 < E < 4000 lux)

Reference

Reference with thermal protection

Light guiding shade

Distance from the window [m]

0.493

0.703

0.694

0.64

0.502

0.551

0.689

0.374

0.465

0.662

0.228

0.284

0.646

0.148

0.206

0.619

0.147

0.198



FLJ - autonomie

		

						CCIE				Daylight factor  (300)		FLJ 0

						CCIE				Daylight factor (overcast CIE)		FLJ 1

						300				Autonomy (300 lux < E)		Eclairement Min de consigne

						1000				Autonomy (E < 300 lux)		Eclairement Max de consigne

				4000		300				Autonomy (300 < E < 4000 lux)		Eclairement Min / Max de consigne						3		4		5		6		7		8		9		10		11

								4000		300		10		Autonomy (300 < E < 4000 lux)				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

										à chercher:		Eclairement Min / Max de consigne		Nom				0.25		1.25		2.25		3.25		4.25		5.25		6.25						10

				0		0		4000		300		0		0		Reference		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref 0

				0		0		4000		300		0		0		Light shelf aluminium 0°		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS0alu 0

				0		0		4000		300		0		0		Light shelf aluminium 15°		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS15alu 0

				0		0		4000		300		0		0		Anidolic ceiling		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		PlafAnid 0

				0		0		4000		300		0		0		Light guiding shade		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LGS 0

				0		0		4000		300		0		0		HOE vertical		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		HOEv N

				0		0		4000		300		0		0		Reference with half height blind		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref th

				0		0		4000		300		0		0		Reference without upper window		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		IEA210d0

				0		0		4000		300		0		0		Reference (North orientation)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref 0 N

				0		0		4000		300		0		0		HOE vertical (North orientation)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		HOEv N

				0		0		4000		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS15alu th

				28		3		4000		300		31		Ref 0		Reference		51.4%		49.3%		64.0%		68.9%		66.2%		64.6%		61.9%		67.2%		61.9%		Ref 0		*

				37		3		4000		300		40		LS0alu th		Reference with thermal protection		67.9%		70.3%		50.2%		37.4%		22.8%		14.8%		14.7%		19.4%		36.1%		LS0alu th		*

				37		3		4000		300		40		Ref th		Light guiding shade		69.1%		69.4%		55.1%		46.5%		28.4%		20.6%		19.8%		29.1%		63.5%		Ref th		*

				0		0		4000		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		PlafAnid th

				0		0		4000		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

				0		0		4000		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

																																										IEA210d0

																																										PlafAnid 0

																																										HOEv th





FLJ - autonomie

		0		0		0		0		0		0		0		0		0		0		0		0.157		0.251		0.266

		0		0		0		0		0		0		0		0		0		0		0		0.208		0.373		0.37

		0		0		0		0		0		0		0		0		0		0		0		0.238		0.304		0.34

		0		0		0		0		0		0		0		0		0		0		0		0.302		0.205		0.245

		0		0		0		0		0		0		0		0		0		0		0		0.349		0.142		0.19

		0		0		0		0		0		0		0		0		0		0		0		0.393		0.138		0.189



Autonomy (300 < E < 4000 lux)

Ref 0

LS0alu th

Ref th

Distance de la fenêtre [m]



Eclairement

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



Autonomy (300 < E < 4000 lux)

Reference

Light shelf aluminium 0°

Light shelf aluminium 15°

Anidolic ceiling

Light guiding shade

HOE vertical

Reference with half height blind

Reference without upper window

Distance from the window [m]



		0.493		0.703		0.694

		0.64		0.502		0.551

		0.689		0.374		0.465

		0.662		0.228		0.284

		0.646		0.148		0.206

		0.619		0.147		0.198



Autonomy (300 < E < 4000 lux)

Reference

Reference with thermal protection

Light guiding shade

Distance from the window [m]



		

																Eclairement Moyen [lux]

																Ecart-type [lux]		3		4		5		6		7		8		9		10		11

																		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

														Nom				0.25		1.25		2.25		3.25		4.25		5.25		6.25						6

												2		Ref 00		Reference		0		0		0		0		0		0		0		0		0		Ref 00		*

												2		LGS 0		Light guiding shade		1644
(1974)		2585
(4309)		1298
(2327)		745
(1035)		418
(497)		316
(364)		306
(346)		488
(549)		1356
(1387)		LGS 0		*

												2		LS0alu 0		Light shelf aluminium 0°		5816
(10975)		4178
(7094)		2202
(3569)		1872
(3128)		1121
(1705)		995
(1876)		872
(1707)		1187
(1542)		3163
(5394)		LS0alu 0		*

												2		LS15alu 0		Light shelf aluminium 15°		5896
(11124)		4148
(6894)		2389
(3892)		2069
(3743)		1357
(2482)		1183
(2283)		943
(1850)		1301
(1782)		1822
(2178)		LS15alu 0		*

												2		PlafAnid 0		Anidolic ceiling		10203
(14203)		5285
(8314)		3101
(4845)		2299
(3470)		3504
(4463)		2564
(3183)		1458
(1786)		1961
(2342)		1961
(2130)		PlafAnid 0		*

												2		Ref 0 N		Reference (North orientation)		1567
(1099)		1738
(1168)		967
(633)		663
(425)		440
(277)		359
(224)		306
(190)		500
(310)		750
(490)		Ref 0 N		*

												2		HOEv N		HOE vertical (North orientation)		1510
(1044)		1409
(924)		890
(575)		596
(383)		383
(242)		320
(201)		291
(181)		468
(295)		741
(485)		HOEv N		*

												2		0				0		0		0		0		0		0		0		0		0		PlafAnid th

												2		0				0		0		0		0		0		0		0		0		0		LS0alu th

												2		0				0		0		0		0		0		0		0		0		0		LS15alu th

												2		0				0		0		0		0		0		0		0		0		0		HOEv th

												2		0				0		0		0		0		0		0		0		0		0		LGS th

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%





		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0
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		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



Reference

Light guiding shade

Light shelf aluminium 0°

Light shelf aluminium 15°

Anidolic ceiling

Reference (North orientation)

HOE vertical (North orientation)

Distance from the window [m]
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Autonomy (300 lux < E)

Reference

Reference with thermal protection

Light guiding shade

Distance from the window [m]

0.912

0.755

0.742

0.85

0.51

0.559

0.787

0.374

0.465

0.709

0.228

0.284

0.671

0.148

0.206

0.637

0.147

0.198



FLJ - autonomie

		

						CCIE				Daylight factor  (300)		FLJ 0

						CCIE				Daylight factor (overcast CIE)		FLJ 1

						300				Autonomy (300 lux < E)		Eclairement Min de consigne

						1000				Autonomy (E < 300 lux)		Eclairement Max de consigne

				4000		300				Autonomy (300 < E < 0 lux)		Eclairement Min / Max de consigne						3		4		5		6		7		8		9		10		11

								0		300		8		Autonomy (300 lux < E)				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

										à chercher:		Eclairement Min de consigne		Nom				0.25		1.25		2.25		3.25		4.25		5.25		6.25						8

				0		0		0		300		0		0		Reference		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref 0

				0		0		0		300		0		0		Light shelf aluminium 0°		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS0alu 0

				0		0		0		300		0		0		Light shelf aluminium 15°		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS15alu 0

				0		0		0		300		0		0		Anidolic ceiling		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		PlafAnid 0

				0		0		0		300		0		0		Light guiding shade		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LGS 0

				0		0		0		300		0		0		HOE vertical		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		HOEv N

				0		0		0		300		0		0		Reference with half height blind		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref th

				0		0		0		300		0		0		Reference without upper window		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		IEA210d0

				0		0		0		300		0		0		Reference (North orientation)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref 0 N

				0		0		0		300		0		0		HOE vertical (North orientation)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		HOEv N

				0		0		0		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS15alu th

				19		0		0		300		19		Ref 0		Reference		90.6%		91.2%		85.0%		78.7%		70.9%		67.1%		63.7%		72.0%		79.3%		Ref 0		*

				28		0		0		300		28		LS0alu th		Reference with thermal protection		84.0%		75.5%		51.0%		37.4%		22.8%		14.8%		14.7%		19.4%		36.1%		LS0alu th		*

				28		0		0		300		28		Ref th		Light guiding shade		84.1%		74.2%		55.9%		46.5%		28.4%		20.6%		19.8%		29.1%		64.4%		Ref th		*

				0		0		0		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		PlafAnid th

				0		0		0		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

				0		0		0		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

																																										IEA210d0

																																										PlafAnid 0

																																										HOEv th





FLJ - autonomie

		0		0		0		0		0		0		0		0		0		0		0		0.912		0.755		0.742

		0		0		0		0		0		0		0		0		0		0		0		0.85		0.51		0.559

		0		0		0		0		0		0		0		0		0		0		0		0.787		0.374		0.465

		0		0		0		0		0		0		0		0		0		0		0		0.709		0.228		0.284

		0		0		0		0		0		0		0		0		0		0		0		0.671		0.148		0.206

		0		0		0		0		0		0		0		0		0		0		0		0.637		0.147		0.198



Autonomy (300 lux < E)

Ref 0

LS0alu th

Ref th

Distance de la fenêtre [m]



Eclairement

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



Autonomy (300 lux < E)

Reference

Light shelf aluminium 0°

Light shelf aluminium 15°

Anidolic ceiling

Light guiding shade

HOE vertical

Reference with half height blind

Reference without upper window

Distance from the window [m]



		0.912		0.755		0.742

		0.85		0.51		0.559

		0.787		0.374		0.465

		0.709		0.228		0.284

		0.671		0.148		0.206

		0.637		0.147		0.198



Autonomy (300 lux < E)

Reference

Reference with thermal protection

Light guiding shade

Distance from the window [m]



		

																Eclairement Moyen [lux]

																Ecart-type [lux]		3		4		5		6		7		8		9		10		11

																		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

														Nom				0.25		1.25		2.25		3.25		4.25		5.25		6.25						6

												2		Ref 00		Reference		0		0		0		0		0		0		0		0		0		Ref 00		*

												2		LGS 0		Light guiding shade		1644
(1974)		2585
(4309)		1298
(2327)		745
(1035)		418
(497)		316
(364)		306
(346)		488
(549)		1356
(1387)		LGS 0		*

												2		LS0alu 0		Light shelf aluminium 0°		5816
(10975)		4178
(7094)		2202
(3569)		1872
(3128)		1121
(1705)		995
(1876)		872
(1707)		1187
(1542)		3163
(5394)		LS0alu 0		*

												2		LS15alu 0		Light shelf aluminium 15°		5896
(11124)		4148
(6894)		2389
(3892)		2069
(3743)		1357
(2482)		1183
(2283)		943
(1850)		1301
(1782)		1822
(2178)		LS15alu 0		*

												2		PlafAnid 0		Anidolic ceiling		10203
(14203)		5285
(8314)		3101
(4845)		2299
(3470)		3504
(4463)		2564
(3183)		1458
(1786)		1961
(2342)		1961
(2130)		PlafAnid 0		*

												2		Ref 0 N		Reference (North orientation)		1567
(1099)		1738
(1168)		967
(633)		663
(425)		440
(277)		359
(224)		306
(190)		500
(310)		750
(490)		Ref 0 N		*

												2		HOEv N		HOE vertical (North orientation)		1510
(1044)		1409
(924)		890
(575)		596
(383)		383
(242)		320
(201)		291
(181)		468
(295)		741
(485)		HOEv N		*

												2		0				0		0		0		0		0		0		0		0		0		PlafAnid th

												2		0				0		0		0		0		0		0		0		0		0		LS0alu th

												2		0				0		0		0		0		0		0		0		0		0		LS15alu th

												2		0				0		0		0		0		0		0		0		0		0		HOEv th

												2		0				0		0		0		0		0		0		0		0		0		LGS th

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%





		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0



Ref 00

LGS 0

LS0alu 0

LS15alu 0

PlafAnid 0

Ref 0 N

HOEv N

Distance de la fenêtre [m]
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		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



Reference

Light guiding shade

Light shelf aluminium 0°

Light shelf aluminium 15°

Anidolic ceiling

Reference (North orientation)

HOE vertical (North orientation)

Distance from the window [m]
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Autonomy (300 < E < 1000 lux)

Reference

Reference with thermal protection

Light guiding shade

Distance from the window [m]

0.157

0.251

0.266

0.208

0.373

0.37

0.238

0.304

0.34

0.302

0.205

0.245

0.349

0.142

0.19

0.393

0.138

0.189



FLJ - autonomie

		

						CCIE				Daylight factor  (300)		FLJ 0

						CCIE				Daylight factor (overcast CIE)		FLJ 1

						300				Autonomy (300 lux < E)		Eclairement Min de consigne

						1000				Autonomy (E < 300 lux)		Eclairement Max de consigne

				1000		300				Autonomy (300 < E < 1000 lux)		Eclairement Min / Max de consigne						3		4		5		6		7		8		9		10		11

								1000		300		10		Autonomy (300 < E < 1000 lux)				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

										à chercher:		Eclairement Min / Max de consigne		Nom				0.25		1.25		2.25		3.25		4.25		5.25		6.25						10

				0		0		1000		300		0		0		Reference		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref 0

				0		0		1000		300		0		0		Light shelf aluminium 0°		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS0alu 0

				0		0		1000		300		0		0		Light shelf aluminium 15°		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS15alu 0

				0		0		1000		300		0		0		Anidolic ceiling		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		PlafAnid 0

				0		0		1000		300		0		0		Light guiding shade		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LGS 0

				0		0		1000		300		0		0		HOE vertical		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		HOEv N

				0		0		1000		300		0		0		Reference with half height blind		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref th

				0		0		1000		300		0		0		Reference without upper window		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		IEA210d0

				0		0		1000		300		0		0		Reference (North orientation)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		Ref 0 N

				0		0		1000		300		0		0		HOE vertical (North orientation)		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		HOEv N

				0		0		1000		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		LS15alu th

				28		2		1000		300		30		Ref 0		Reference		16.5%		15.7%		20.8%		23.8%		30.2%		34.9%		39.3%		29.6%		23.0%		Ref 0		*

				37		2		1000		300		39		LS0alu th		Reference with thermal protection		22.9%		25.1%		37.3%		30.4%		20.5%		14.2%		13.8%		16.9%		27.6%		LS0alu th		*

				37		2		1000		300		39		Ref th		Light guiding shade		23.2%		26.6%		37.0%		34.0%		24.5%		19.0%		18.9%		25.2%		29.1%		Ref th		*

				0		0		1000		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		PlafAnid th

				0		0		1000		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

				0		0		1000		300		0		0				0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%		0.0%

																																										IEA210d0

																																										PlafAnid 0

																																										HOEv th





FLJ - autonomie

		0		0		0		0		0		0		0		0		0		0		0		0.157		0.251		0.266

		0		0		0		0		0		0		0		0		0		0		0		0.208		0.373		0.37

		0		0		0		0		0		0		0		0		0		0		0		0.238		0.304		0.34

		0		0		0		0		0		0		0		0		0		0		0		0.302		0.205		0.245

		0		0		0		0		0		0		0		0		0		0		0		0.349		0.142		0.19

		0		0		0		0		0		0		0		0		0		0		0		0.393		0.138		0.189



Autonomy (300 < E < 1000 lux)

Ref 0

LS0alu th

Ref th

Distance de la fenêtre [m]



Eclairement

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0



Autonomy (300 < E < 1000 lux)

Reference

Light shelf aluminium 0°

Light shelf aluminium 15°

Anidolic ceiling

Light guiding shade

HOE vertical

Reference with half height blind

Reference without upper window

Distance from the window [m]



		0.157		0.251		0.266

		0.208		0.373		0.37

		0.238		0.304		0.34

		0.302		0.205		0.245

		0.349		0.142		0.19

		0.393		0.138		0.189



Autonomy (300 < E < 1000 lux)

Reference

Reference with thermal protection

Light guiding shade

Distance from the window [m]



		

																Eclairement Moyen [lux]

																Ecart-type [lux]		3		4		5		6		7		8		9		10		11

																		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

														Nom				0.25		1.25		2.25		3.25		4.25		5.25		6.25						6

												2		Ref 00		Reference		0		0		0		0		0		0		0		0		0		Ref 00		*

												2		LGS 0		Light guiding shade		1644
(1974)		2585
(4309)		1298
(2327)		745
(1035)		418
(497)		316
(364)		306
(346)		488
(549)		1356
(1387)		LGS 0		*

												2		LS0alu 0		Light shelf aluminium 0°		5816
(10975)		4178
(7094)		2202
(3569)		1872
(3128)		1121
(1705)		995
(1876)		872
(1707)		1187
(1542)		3163
(5394)		LS0alu 0		*

												2		LS15alu 0		Light shelf aluminium 15°		5896
(11124)		4148
(6894)		2389
(3892)		2069
(3743)		1357
(2482)		1183
(2283)		943
(1850)		1301
(1782)		1822
(2178)		LS15alu 0		*

												2		PlafAnid 0		Anidolic ceiling		10203
(14203)		5285
(8314)		3101
(4845)		2299
(3470)		3504
(4463)		2564
(3183)		1458
(1786)		1961
(2342)		1961
(2130)		PlafAnid 0		*

												2		Ref 0 N		Reference (North orientation)		1567
(1099)		1738
(1168)		967
(633)		663
(425)		440
(277)		359
(224)		306
(190)		500
(310)		750
(490)		Ref 0 N		*

												2		HOEv N		HOE vertical (North orientation)		1510
(1044)		1409
(924)		890
(575)		596
(383)		383
(242)		320
(201)		291
(181)		468
(295)		741
(485)		HOEv N		*

												2		0				0		0		0		0		0		0		0		0		0		PlafAnid th

												2		0				0		0		0		0		0		0		0		0		0		LS0alu th

												2		0				0		0		0		0		0		0		0		0		0		LS15alu th

												2		0				0		0		0		0		0		0		0		0		0		HOEv th

												2		0				0		0		0		0		0		0		0		0		0		LGS th

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

												2		0				0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%





		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0
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		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0

		0		0		0		0		0		0		0



Reference

Light guiding shade

Light shelf aluminium 0°

Light shelf aluminium 15°

Anidolic ceiling

Reference (North orientation)

HOE vertical (North orientation)

Distance from the window [m]
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