By - BABHICESKBENFAEN - HHZER LT
BBAIRLF—HEEDHRE
Estimation of lighting energy consumption by using daylight analysis and

lighting analysis considering with the working hours of users
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Summary: The Japanese strategic energy plan sets an aim to achieve zero energy buildings (ZEB) on average for new public
buildings by 2030. In order to achieve that goal, it is necessary to promote energy saving efficiency not only by managing of the
existing buildings, but also by buildings planning before construction. To achieve energy saving, estimating energy consumption
with high accuracy is required at the stage of design.

This research aims to propose a method for estimating the lighting energy consumptions at a room in the buildings of design
phase, considering with the usage purpose and occupying time of the room. First, the illuminance analysis by daylight was
conducted. It enables us to judge which light should be turned on during the period of occupying time. Then, we conducted an
illuminance analysis considering with both daylight and the illuminated lights. The visualized illuminance distribution enables to
confirm whether the current supposed illuminance of each section is enough or not for the assigned purpose. Finally, we
calculated the energy consumption of lights. A series of methodologies will contribute to estimate the lighting energy
consumptions with higher accuracy even if under the design stage.
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Figure 1. The Plan view of room
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Figure 2.  The location of room lights
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Table 1. The lights to turn on and their energy consumption

Light energy

Working time Lighting number to be turned on consumpsion (Wh)

9:0079:30  D@ODEODO® 144
9:30710:30 DO@E@E® 216
10:30711:30 O@@@O®® 216
11:30712:30 O@BDG®Q® 216
12:30713:30 O@BDG® 216
13:30714:30 D@ODEB®® 252
14:30715:30 O@@D@GEDO® 288
15:30716:30 O@B@@®EGDE®@ 324
16:30717:30 O@E@GEEDE®QOO® 432
17:30718:00 O@B@GEEDE®Q@OO® 216

Total time 2520
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