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The Influence of Photosensor Configurations on Control Performance
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ABSTRACT: This study examines influences of a daylight dimming control system on the
variation of indoor illuminance and lighting energy savings in a small office space. Field measu-—
rements and a series of computation were performed for typical types of sky conditions in summer.
Results indicate that the daylight illuminance under clear and partly—cloudy sky were close to the
target illuminance during a majority of time due to a higher ratio of window to wall. However,
the target illuminance was not kept successfully due to the variation of photosensor signals which
were strongly influenced by desktop illuminance. The system with partially—shielded conditions
succeeded to keep target illuminance under clear sky conditions. The system failed under overcast
sky conditions since the electric light output from fixtures caused excessive signals to photosensors
due to insufficient daylight on a desktop. Unshielded and fully-shielded conditions were not
recommended for effective controls of the systems. The influence of lighting fixtures on
photosensors should be minimized to achieve successful lighting controls by daylight dimming
systems.

Key words: Daylight dimming system(Z33A49]), Daylight(53%), Sky conditions(&Z%71),
Photosensor((EE A4 ), Lighting fixture(Z™ 7] 7])
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Fig. 1 Full-scale mock—up space.
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Fig. 4 Unshielded photosensor.
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Table 1 Relationship between outdoor vertial
illuminance and photosensor

illuminance
Date | Shield Model r Sig.
No |y = 00122x+546.48 | 0.7263 | 0.00
6/23 | Part |y = 0.051x+20.2 0.7596 | 0.00
Full |y = 0.0026x+131.77 | 0.7508 | 0.00
No |y = 0.0449x-0.2913 | 0.9929 | 0.00
7/23 | Part |y = 0.02x+0.0644 09738 | 0.00
Full |y = 0.0079x+47.04 | 0.7411 | 0.00
No |y = 00244x+353.82 | 09126 | 0.00
8/22 | Part |y = 0.009x+183.68 | 0.8797 | 0.00
Full |y = 0.0051x+102.92 | 0.8639 | 0.00

Table 2 Relationship between desktop

illuminance and photosensor

illuminance
Date | Shield Model r Sig.
No y = 0.9584x-7.7216 | 0.9936 0.00
6/23 Part |y = 0.3888x-18.839 | 0.9822 0.00
Full |y = 0.1939x+22.359 | 0.9411 0.00
No y = 0.8989x-0.2601 | 0.9888 0.00
7/23 Part |y = 0.4009x+0.0231 | 0.9715 0.00
Full |y = 0.158x+47.143 0.7322 0.00
No y = 0.1042x-91.538 | 0.9861 0.00
8/22 Part |y = 0.3978x+9.6445 | 0.9936 0.00
Full |y = 0.2231x+6.2348 | 0.9621 0.00
2500
& Unshigld Unshielded
« Partially-shieled y=1.0492¢-91.59 _ag
=201 L Funeshisien RE=0GET gt
é 1500
E Partially-shielded
= v = 0.3976x + 96445
2 R? = 0.9935
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Fig. 17 Relationship between outdoor vertical
illuminance and desktop illuminance

(Aug/22).
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