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Development of Computational Fluid Dynamics based Reactor Surrogate Model via Physics
Informed Neural Network
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Computational Fluid Dynamics(CFD) is a powerful tool for smulating fluid mechanics and used to solve
the engneering problems that nvolve flud flow. CFD is applied to a wide range of researches such
as aerodynamics, environmental engneerng and ndustrial system modeling. However, CFD
smulation has a crucial problem of long computational time. Due to its disadvantage, it has been
limited n usng for real time system analysis. In order to resolve those problems, lots of studies on
CFD based surrogate model have been performed.

Ih this presentation, we ntroduce the Physics hformed Neural Network(PNN) which is firstly
proposed by Raiss et al (2019). PINN is very useful for applying to the systems where the first
principles are given in the form of partial differential equation(PDE). PINN can deduce with high
accuracy even with a small data set. Model shows high performance in a space where the data does
not exist because 1t can be traned at any space to satisfy the governing equation without actual data.
In this talk, we show the feasbility of PINN on chemical process system such as reactor and suggest
the applicability of model to process design, optmization and control.
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