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Augmentation of Cross-Sectional Spray Measurements by
Discrete Droplet Model and Ensemble Kalman Filter
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Spray flows, which contain droplets and particles, play a crucial role in various industrial fields. This
study aims to investigate an efficient and reliable approach for predicting droplet spray flow by combining
the discrete droplet model (DDM) with ensemble data assimilation. Our objective is to enhance cross-
sectional measurements such as particle image velocimetry (PIV) by incorporating fast DDM simulations
of droplets. Specifically, we focus on conducting numerical experiments of data assimilation (also known
as twin experiments) and discuss how the ensemble Kalman filter integrates cross-sectional measurements
and DDM. The results showed that the droplet’s position, velocity, and the spray nozzle’s state are
estimated by assimilating the time-averaged velocity measurements on the cross-section using a carefully
prepared ensemble of droplets. Furthermore, the droplet size distribution is estimated through DDM.
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