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Study on layered control of electrochromic window based on
daylighting experiment

WANG Chongmin, PENG Jinging , LUO Yimo, TAN Yutong
(College of Civil Engineering, Hunan University, Changsha 4100082, China)

Abstract; This paper took EC window of an office in Changsha as the research object. Firstly, the relationship
between EC window control strategy and vertical facade solar radiation was studied based on daylight experiment,
and layered control strategy was proposed. Then, the difference of EC glass window layered control and overall
control on office energy consumption was analyzed by EnergyPlus. The experiment results show that when the
vertical facade solar radiation is less than 70 W/m’, the EC glass window in transparent state can keep a
comfortable visual environment, With the increase of vertical facade solar radiation, the control of EC window is
different according to the incident position of direct sunlight. When the incidence position is not within the visual
field, adjusting the lowest glass to dark is more effective for reducing discomfort glare. Direct sunlight entering the
interior from the middle and lowest layers of glass is more likely to cause visual discomfort than from just the lowest
layer of glass. In addition, compared with ordinary glass window and overall control strategy, the layered control of
EC window saves 48. 21 kW - h air conditioning energy consumption and 17. 6 kW - h lighting energy consumption
respectively, and the total energy consumption is reduced by 20. 4% and 2. 5% , respectively. This paper provides a
reference for the application research of EC windows in China.

Key words: electrochromic window; stratification control strategy; daylighting experiment; DGP; daylighting
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Fig. 1 Building with electrochromic window
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Tab. 1 Experimental equipment and model parameters
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Fig. 2 Flow chart of lighting and energy consumption simulation
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Fig. 5 Results of experiment on July 16 and July 17
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Fig. 6 Layered control strategy of electrochromic window
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