J <>—§

.

1

»

&

£ / (}M/

0
"

37

.

..
J

1404 /0

[N
(6}
[N

Daylight Performance Assessment of Shading Devices
in Temperate Climates: Horizontal, Vertical, and

Integrated Configurations
(Case Study: An Educational Building)

Leila Sadat Hamidian Divkolaei

Received 03/May/2025 Revised: 14/Aug/2025 Accepted: 06/Nov/2025
(PP.:151 -166)

Abstract

Introduction: Daylight is an important factor in educational buildings because of its influence on indoor
environmental quality, energy consumption, and occupants’ visual comfort. External shading devices can
play a significant role in controlling daylight while reducing unwanted solar gains. This study investigates
the performance of different shading configurations in an educational building in a moderate climate with
the aim of identifying an effective shading solution for improving daylight performance and energy
efficiency.

Research Method: To assess daylight and energy performance, the building was modeled in Rhino and
analyzed using Grasshopper with the Ladybug, Honeybee, and Radiance plugins and the Energy Plus
simulation engine.

Results and Discussion: The optimization objectives included reducing lighting-related electricity
consumption, maximizing UDI through shading geometry optimization, and improving daylight
performance. Analyses were conducted for the summer and winter solstices and the spring and autumn
equinoxes. The results showed that shading devices significantly affected daylight performance.
Conclusion: The findings showed that horizontal shading devices with a depth of 50 cm achieved the
highest performance in terms of Spatial Daylight Autonomy (sDA), Useful Daylight Illuminance (UDI),
and Daylight Glare Probability (DGP). In contrast, integrated shading devices demonstrated better
performance in terms of Annual Sunlight Exposure (ASE) than the other two shading configurations.

Keywords: External Shading, Daylight Performance, Educational Building, Bay Light Optimization,
Moderate Climate.
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Tab. 4- Common Daylight Metrics Source: Jiangetal. (2024)
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