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Abstract

This paper takes the “dual carbon” strategy as the research background, systematically reviews the
existing research progress of the integrated smart system of photovoltaic and green plants, and fo-
cuses on analyzing the development history and research results of the three core technologies:
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building integrated photovoltaics (BIPV), green composite roof, and photovoltaic intelligent curtain
wall. Based on this, an integrated system optimization plan covering the building facade and roof is
designed, a system core technical architecture consisting of the perception layer, control layer, ex-
ecution layer and application layer is constructed, and the innovative characteristics of this system
in terms of functional coordination and intelligent automation are explained. At the same time, the
core challenges faced by the system at present, such as technical adaptation, economic cost, and
policy standards, are clearly identified, and targeted development paths are proposed. It is demon-
strated that this system provides an innovative solution for energy conservation and carbon reduc-
tion in the construction industry and has broad application prospects.
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Figure 1. Working schematic diagram of the integrated photovoltaic and green
plant intelligent shading curtain
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Figure 2. Circuit diagram of the product
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Figure 3. Handmade model of the integrated photovoltaic and green plant intelligent
shading curtain
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Figure 4. Working principle diagram of the light green composite smart roofing system. (a) When
there is sufficient natural light during the day; (b) The light begins to dim; (c) Final state
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Figure 5. Schematic diagram of the green and light green composite smart roof system model
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