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ABSTRACT

Daylight illuminance are always changing. Nevertheless, when the energy savings due to dayhght are
calculated an accurate estimate of daylight availability is required Where artificial lighting 1s
photoelectrically controlled the relevant quantity is the cumulative distribution of daylight illuminance.

This paper describes an experiment which measured daylight illuminance over one whole working
year. Also using measured data on availability of daylight, equations are drived to predict the maximum
possible savings from photoelectric controls for an interior lighting installation. The equations are
applied to a space as a worked example and figures are given for the relative maximum savings In
artificial lighting use of three control systems : on/off, dimming and mixed.
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Table 1. Working year daylight availability (08:00

~ 1600, T.ST)
Huminance Diffuse illuminance Total Ihuminance
interval 100 fg | 100 Fg la 100 14 100 Fq ly
{K) (%) - (%) (kixh) (%) (%) (kixh)
0-5 03 100 00 03 100 0.0
5-10 08 86 0.4 09 B4 0.4
10-15 11 948 034 10 94.1 038
15-20 19 892 108 11 &89 101
20-2 26 798 269 09 86 197
25-30 22 670 562 09 790 298
30-35 21 %8 865 10 744 42
35-40 19 5] 1206 10 606 585
40-45 16 | B7 | 156 10 645 773
45-50 14 76 | 190 10 504 986
50-55 11 05 | 23 09 546 12.24
55-60 09 149 | B2 09 50.1 146
60-65 07 103 778 09 455 1719
65-70 05 6.7 300 10 409 200
70-75 03 42 31.69 08 %.1 2338
75-80 02 25 278 08 319 %6.28
80-85 01 14 356 07 2779 2938
85-90 0.1 07 397 07 244 227
90-95 004 03 3441 06 210 35.33
%-100 002 0.1 346 05 182 211
100-106 0.00 00 347 05 155 4055
105-110 05 130 411
110-115 04 106 4579
115-120 04 84 4804
120-15 04 63 50.39
125-130 03 41 52.84
130-135 022 24 5475
135-140 0.14 13 56,08
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Table 2. Comparisionofenergy savings based on
different daylight distribution(%)

Design illuminance(iux)

~ Photoelectric

control system 300 500 750

1 on/off control system
row 1 32.6 299 26.8
row 2 29.9 25.7 209
row 3 183 92 16
2 on/off control system |
row 12 62.5 5.6 477

3 on/off control system
row 123 80.8 04.8 49.3

1 dimming control system

row 1 333 324 30.6

ow 2 324 30.1 213

row 3 25.7 199 14.3
2 dimming control system

row 1,2 65.7 62.5 579

3 dimming control system
row 1,2,3 914 824 72.2

Mixed system
row] on/off row2 dimming 65.0 60.0 5.1
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