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Intelligent Design of Siphonic Roof Drainage System Based on Grasshopper and

Computational Fluid Dynamics
ZHANG Shen, MENG Fan-kai, =~ WANG Yi-fan,  YIN Peng-fei, YANG Ze-wang
(Central—-South Architectural Design Institute Co. Ltd., Wuhan 430071, China)

Abstract: Considering the content and characteristics of siphonic roof drainage system in different
design stages, this paper proposed an intelligent design framework for the whole design process, and
developed a corresponding intelligent design tool based on Grasshopper platform. Based on building roof
model, the tool realized functions such as runoff analysis, hydraulic calculation, scheme generation,
intelligent optimization and simulation check, which greatly improved the design efficiency of siphonic
roof drainage system and ensured the accuracy and optimality of the scheme by using parametric design
technology and computational fluid dynamics (CFD) simulation technology. In addition, it guaranteed the
safety and reliability of the scheme under various real working conditions. The key technologies and
implementation methods of each module in the tool were described in detail, and the feasibility and

efficiency of the tool were verified by an engineering example.
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Fig.1 Tool architecture diagram
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Fig.2 Flow chart of dynamic catchment simulation
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Fig.3 Scheme generation flow chart
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Fig.4 Fast generation of multiple schemes
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Fig.11 Changes of pipeline cost during optimization
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Tab.3 Comparison of hydraulic calculation results before and after optimization

m H I ANFIE B TS B
G 1-2 2-3 3-4 4-5 5-6 | 67 | 7-8 | 8-9 | 9-10 | 11-12 | 12-13 | 13-5
Pefkri | 56 56 75 110 160 | 110 | 90 | 125 | 160 56 56 75

fefbia | 56 63 75 90

110 90 90 90 160 56 56 75

. ikt | 598 | 598 | 3.14 | 145 | 137 | 290 | 434 | 224 | 1.37 | 598 | 598 | 3.14
BB V/(m-s™) N
ffb)s | 598 | 461 | 3.14 | 217 | 290 | 434 | 434 | 434 | 137 | 598 | 598 | 3.14
CALRT | -3.02 | -3.16 | =2.16 | -1.96 | —2.08 | 3.11 | 3.93 | 4.17 | 421 | —2.84 | -2.98 | -2.13
9 5 EJ P/m ﬁmﬁﬁj
ifk)s | -3.02 | -1.91 | =1.65 | =1.90 | -2.82 | 1.50 | 2.86 | 0.63 | 1.37 | -2.84 | -2.98 | -2.13
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