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Development and application of in-situ continuous roof runoff storage system

GAO Shiyi, GAO Zan, ZHANG Qionghua, HAN Sen
( School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The water quality guarantee of the roof rainwater storage is crucial for ensuring the high-quality reuse of rainwater
resources. Traditional water storage systems suffer from poor water quality due to structural defects and the continuous diffusion of
pollutants. Fluent software was used to simulate and identify the fate of pollutants during the connection process of the water storage
system by altering the hydraulic conditions and system structure of the inlet water. A novel approach was proposed by adding an
isolated ecological purification layer and constructing a new type of roof rainwater in-situ continuous storage system based on a
sedimentation zone, transition zone, and clarification zone. Through the in-situ purification effect study of four rainfall events, the
results showed that the new water storage system had excellent purification effect, and the water quality was stable and met the
standards for urban miscellaneous and landscape water reuse. It could be widely adopted as the equipment for roof rainwater storage
systems.
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Fig. 2 Simulation of hydraulic characteristics of water storage system and SS motion characteristics
under different inlet conditions
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Table 1 Distribution of SS on each surface in a single rainfall event and the deposition and retention efficiency of
pollutants in the system
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- R EUR KB EU%  RFRS 80 % DURRA/% /%
AP 1m/s 0.04 0.000 2 0.027 0 0.33 0.99
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AEEHEE 5 m/s 0.04 0.0169 0.018 5 0.54 0.58
I 90°
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Fig. 3 Simulation of successive rainfall with a new roof rainwater storage system
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Table 2 Distribution of SS and deposition and retention efficiency of systemic pollutants at

different time intervals of successive rainfall processes %o
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20 0.04 0.039 6 0.041 6 0.04 0.01
30 0.04 0.040 0 0.038 9 —0.03 0.00
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