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[ Abstract]

Building integrated photovoltaic/thermal (BIPV/T) technologies offer a promising approach for building envelopes

to enhance aesthetic appeal and energy sustainability. Traditional BIPV/T systems operate with open-loop cooling water systems

relying on pumps for circulation, which limits flexibility. This study proposed a novel circulating-based BIPV/T system, with

closed-loop cooling water systems, and a transient model was developed. This model was implemented in Chengdu to explore the

impact of design parameters (including water layer thickness, pipe diameter and flow rate of feedwater) on the system. After

parameter analysis, the optimal water thickness of 8 mm, feedwater flow rate of 5 kg/h, and pipe diameter of 2 cm were identified.

This study highlights the promising potential for the novel BIPV/T systems to enhance energy efficiency in suitable environments.
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Fig.2 Energy balance considered in the transient model
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Fig.3 (a) Thermal and electricity harvesting and energy efficiency, (b) indoor heat gain, (c) temperature rise of feedwater

and (d) hot water production of the system at different water layer thickness
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(a) Thermal and electricity harvesting and energy efficiency, (b) indoor heat gain, (c) temperature rise of feedwater

and (d) hot water production of the system with different water pipe diameter
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and (d) hot water production of the system with different flow rate of feedwater
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