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Abstract

Background and Objective: A large amount of energy in the country is being consumed in the
construction sector, especially in residential buildings. Among the energy consumed in these
buildings, electrical energy is the most. However, the use of light shelves can play a significant role in
reducing the consumption of this type of energy since it controls the amount of light entering the
space.

Material and Methodology: As for the importance of these shelves, the study aimed to evaluate the
optimal parameters of light shelves for maximum use of daylight in cold climate residential buildings
(a case study of llam city). For this purpose, different modes of light shelf placement have been
investigated in order to maximize the use of sun daylight autonomy (sDA) and minimize annual sun
exposure (ASE) through using Climate Studio software.

Findings: The tested samples were divided into two general categories on the southern front of the
building: the first group the flat composite light shelves had no angles and the second group with
different angles. Each one included six external moods and four internal modes. The number of
samples examined in the angle batch was generally equal to 72. The second category also had six outer
modes and four inner modes, i.e., 24 specimens in total. Therefore, the total number of samples
examined included 96 cases.

Discussion and Conclusion: The findings indicated the optimal model had dimensions with an outer
light shelf of 1.10 cm long, an inner light shelf of 0.50 cm long and no rotational angle to the window.
In this case, the value of sDA index was equal to 80.2%, ASE index equaled to zero percent and AVG
LUX index was equal to 779 lux.

Keywords: Saving Energy, residential buildings, light shelves, cold climate, Ilam.
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Figure 1. Situation of light shelves relative to the window
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Figure 2. Internal, Middle and external light shelves
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Figure 3. Modeling of an existing building after the installation of light shelves
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Figure 4. Determining zones in Climate Studio software
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Figure 5. General figure of the window with combined light shelves in Climate Studio software
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Table 4. Results followed by ranking by ASE, SDA and AVG
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Figure 7. Use of optimal light shelves on building windows
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