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Abstract

In this talk, I will first briefly review the state of the art of the non-intrusive pressure measurement methods in fluid flow, with an
emphasis on the discussion of the evolution of the Omni-Directional Integration (0DI) algorithm over the past two decades. Espe-
cially, the true advantage of ODI over the conventional Poisson equation solver will be shown through theoretical demonstration.
The ODI computational procedure can provide Dirichlet boundary conditions for pressure (and any scalar field) reconstruction, which
is enabled by the exponential error decay mechanism inherent to the algorithm through boundary pressure iteration. The ultimate
dense line limit of ODI leads to its new form called the Green's Function Integral (GFI), the connections of the two will be shown in
the talk. The extension of the 0DI computation capability from simply connected domain to multiply connected domain will be illus-

trated through comparisons with ground truth data of Direct Numerical Simulations of an isotropic turbulence flow and a bubble col-

lapse process, respectively. Two examples of physics revealed through non-intrusive pressure distribution measurements, including
the sound generation mechanism of turbulent shear layer flow over a cavity trailing corner, and the opposite phase fluctuations of
the viscous drag and the pressure drag in free bubble rising in quiescent water, will be presented in the talk. In addition, the impact
of the ODI /GFI algorithm on the solutions to a variety of problems will also be reported, with examples shown from the experimental
characterization of the free surface elevation, to the hypersonic density field reconstruction, and to the significant enhancement of
the accuracy of the adjoint data assimilation of a subdomain in an isotropic turbulent flow.
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