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Energy-saving Design and Illumination Optimization of Building Electrical Lighting System

ZHANG Tong
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Abstract: Building electrical lighting system is an important component of building energy consumption, and its energy-saving design
and illumination optimization are of great significance for achieving the goal of building carbon neutrality. The article systematically
analyzes the technical characteristics and applicable scenarios of various types of light sources. Based on the basic formula for
calculating illuminance using the coefficient method, a mathematical relationship model between lighting power density and
illuminance design is established. The article focuses on the reasonable selection of lighting distribution curves, optimization methods
for lighting arrangement positions and heights, design strategies for lighting control systems, as well as auxiliary energy-saving
measures such as selecting lighting protection levels and controlling line losses. Research has shown that through scientific selection
of light sources, reasonable arrangement of lighting fixtures, refined lighting control, and energy-saving considerations throughout the
entire system, lighting systems can achieve 10% -20% energy-saving potential while ensuring good light environment quality. This
article provides theoretical basis and practical reference for energy-saving design and illumination optimization of building electrical
lighting systems.

Keywords: building electrical; lighting system; energy-saving design; light source characteristics; light distribution curve; lighting
control; protection level; line loss
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