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The impact of spatial structure in industrial unit types on daylight quality
(Case study: Bisotun industrial town, Kermanshah)
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Abstract

Sunlight reception in buildings fluctuates constantly due to atmospheric conditions, building orientation, and opening
placements. Building form and window configuration on facades also influence solar light ingress. Integrating natural
light into industrial buildings is crucial; thus, to enhance daylight utilization and reduce energy consumption, factors
affecting solar radiation must be rigorously examined. Addressing existing research gaps, this study analyzes industrial
unit typologies in the Bisotun Industrial Estate, Kermanshah, using field measurements (lux meter) and computer
simulations (Relux software). The independent variable is the industrial unit typology (based on span dimensions, roof
shape, and number of spans), while the dependent variables include illuminance intensity (lux) and light uniformity.
Findings indicate that spatial physical characteristics, particularly the length-to-width ratio and the number of main spans,
most significantly impact daylight quality. Lighting quality depends more on the industrial unit’s geometric proportions
than on opening areas; as the length-to-width ratio increases without adequate lighting strategies, uniformity decreases
sharply. Consequently, achieving sustainable lighting requires maintaining a balanced length-to-width ratio specific to
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each typology, intelligently employing skylights to provide total luminous flux, and avoiding configurations with

excessively large longitudinal ratios.

Keywords: Industrial unit typologies, illuminance, uniformity ratio, Bistun industrial town of Kermanshah
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