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(A study on daylight distributions for applying effective daylight responsive dimming systems in offices)
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Abstract

This study purposes to increase the energy—saving effects by reducing excessive intensity of radiation
of artificial lighting through analyzing daylight incident. A photosensor sends amounts of detected luminous
flux to digital control unit(DCU) as a signal and then, it can decide dimming ratios, received a proper
dimming signal from DCU. Generally it is effective to control artificial lighting with the different control
ratio of each row by setting a photosensor as same numbers and rows as artificial lighting,. However, it is
ineffective to do in initial costs of systems aspect in offices. As a result of grasping the distribution of
daylight previously, we can dim different dimming ratios to each row of artificial lighting by a single

photosensor.
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Table 1. Figures of the plan of office 1
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Fig. 1. The plan of office 1 for simulation
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Table 2. Figures of the plan of office 2
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Fig. 2. The plan of office 2 for simulation
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Table 3. llluminance at each point(office 1)
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Fig. 6. Ratio of daylight(Office 2, 12/21, Clear)
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Fig. 7. Ratio of daylight(Office 2, 12/21, Partly cloudy)
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Fig. 8. Ratio of daylight(Office 2, 12/21, Overcast)
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Table 5. Equations and R® of Fach sky condition(office 1)

A A R’
y = -0.0438x° + 0.4732%°
1.7272x + 2.2978

SR | HSYE

Clear

|
X
N
1]

&2 Partly [y = -0.0604x° + 0.6147x* —|R? =
£ | Cloudy 12.0999x + 2.5456 0.9999
y = -0.0789x° + 0.7723%° | _,
Overcast R =1
8845 5086x + 2.8153
y = -0.051x° + 0.5326x° -|R? =
Clear
1.8731x + 2.3915 0.9963
six] Partly |y = —0.0629x° + 0.6353x° —|R? =
[+3

Cloudy 12.1519x + 2.5794
y = —0.0795x° + 0.7775x° —|R% =
2.5233x + 2.8253 0.9996
y = —0.036x° + 0.4073%° -|R
1.5594x + 2.188

Partly ly = -0.0578x° + 0.5933x° —
Cloudy |2.045x + 2.5096

y = —0.0791x° + 0.7736x° —| ,
vercast R
© 2.5115x + 2.817

Overcast

Clear

1
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Table 6. Equations and R® of each sky condition(office 2)
At *4-“*“&! 2o A R
= -0.0368x° + 0.4024x° -|R® =
Clear
1.4649x + 2.0993 0.9997
&%) Partly |y = -0.0561x° + 0.5682x" -|R® =
2 | Cloudy {1.9141x + 2.402 0.9993
y = -0.0764° + 0.7415¢° -| ,
vercast R =1
Overcastl, Jogox + 2.7111
y = -0.0546x° + 0.5523%° —-|R% =
Clear
1.8541x + 2.3564 0.9824
3tx| | Partly |y = -0.0615x° + 0.6136x° -|R® =
Cloudy ]2.0316x + 2.4795 0.9994
Overcastly = —0.0764x° + 0.7415x° ~|R® = 1
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Table 7. Equations and R? of each sky condition(office 1)
S | M Z A E BEA[A] R?
22! cear |- -0.0068x° + 0.1208x° -[R" =
" 0.7258x + 1.6368 0.9997
= ["Parlly |y = —0.0085%° + 0.1464x2 ~|F? =
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able 8. Equations and R? of each sky condition
BEAA] R®
= -0.0435x3 + 0.4702x2 —-|R° =

7177x + 2.291 0.9977
Partly -0.0604x3 + 0.6145x2 —-|R® =

y
1.
y =
Cloudy [2.0992x + 2.5451 0.9998
Yy
2.

T2 _‘ e

SHE)

Clear

= -0.0792x3 + 0.7745x2 —|R? =

Overcast
0.9998

5145x + 2.8193
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