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Integrating Daylighting and Artificial Lighting of Design Studio in Faculty of Architecture,

Urban Design and Creative Arts, Mahasarakham University
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Abstract

This paper presents the research results for improving a design studio of Faculty of Architecture, Urban Design and
Creative Arts, Mahasarakham University. The objective of this research is to compare models of integrating natural
light with artificial light on a work plane inside a studio room in order to determine a suitable approach of illuminance
levels for practical usage, in accordance with the reference of llluminating Engineering Association of Thailand (TIEA).
The computer simulation has been employed as a main research method to support in calculation models under
virtual lighting conditions. The revealed results demonstrated that improving conditions by changing ceiling forms,
removing interior partitions out, increasing a number and size of void openings, and replacing all fluorescent light bulbs
to T5 28 watt improved an illuminance average value on a work plane to 962.17 lux. The illuminance was improved
to 27.07% and reduced energy use to 77.78% comparing to the room’s conditions before the improvement. However,
in the condition of changing fluorescent light bulbs to T5 28 watt and 14 watt, an illuminance average on a work plane
improved to 907.25 lux. The illuminance was improved to 19.82% and reduced energy use to 69.76% comparing to

the room’s conditions before the improvement. In addition, the sufficient illuminance value for architectural drawings
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according to TIEA is 750 lux. Therefore, a guideline for an improvement by lighting design integrating of artificial light,

fluorescent T5 28 watt and 14 watt is suitable approach for both practical usage as well as energy conservation point

of views.

Keywords: daylight, artificial light, lighting simulation, DIALux software, energy conservation
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Figure 1 Location and size of studio AR408
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Table 1 Parameters input

Factor Value
Room Parameters
Maintenance Factor 0.67
Ceiling Reflection Factor 70%
Walls Reflection Factor 50%
Floor Reflection Factor 20%
Windows Parameters
Degree of Transmission 90%
Pollution Factor 0.80
Framing Factor 0.85
Reflection Factor 10%
Transparency 90%
Roughness 0%

1 1 a (A U n' U
fuanniiaasaulaaiSudu (default) 284
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Figure 4 3D computer simulation of base case
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Figure 7 3D surface chart shows an annual illuminance average value of base case with 36 watt fluorescent light
bulbs
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Figure 8 3D surface chart shows an annual illuminance average value of base case with 28 watt fluorescent light
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Figure 9 3D surface chart shows an annual illuminance average value of alternative case with 28 watt fluorescent

light bulbs
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Figure 10 3D surface chart shows an annual illuminance average value of alternative case with 28 and 14 watt

fluorescent light bulbs
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Figure 12 Compare annual illuminance average value at middle of studio AR408 for each model study
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Figure 13 Lighting design concept for integrating daylighting and artificial lighting in design studio
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