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CFD Investigation of the Effect of Airflow Pattern on
Raindrop Trajectory and Wind-Driven Rainfall
Distribution around Buildings
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ABSTRACT

¢ The CFD wind-driven rain tracking has been generated to investigate the
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redistribution of wind-driven rainfalls around a building by combining an Eulerian wind
flow model as well as a Lagrangian raindrop-tracking model. The former conducts the
large eddy simulation of the turbulent flows around the building and the latter performs
raindrop trajectory calculations by releasing a large number of raindrops into the
computational domain. The models are verified with available wind tunnel measurements
and are found to be accurated. Ten sets of scenario simulations are carried out for setting
various building configurations and driving rain angles. The simulated results show that
the trajectories of smaller raindrops are more slanting and more influenced by the
building-perturbed flow field. Impingement of raindrops on the building envelope
increases from bottom to top of the building. The height of the building is a significant
factor contributing to wind-driven rain redistribution. Distinct nonuniform rainfall
distributions are found for scenarios with tall buildings and low driving rain angles. The
simulated results of the present study can contribute to the detailed designs of rain shelter

on the building as well as stormwater drainage systems around the building.

Keywords: Computational fluid dynamics, Structure and environment, Airflow field
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