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Software Architecture of an Unstructured Aviation CFD Solver Using
Object-Oriented Techniques
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1. Aviation Key Laboratory of Science and Technology on High Speed and High Reynolds Number Aerodynamic Force
Research, AVIC Aerodynamics Research Institute, Shenyang 110034, China
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Abstract: Based on object-oriented programming methodology and aviation CFD simulation process, a novel
unstructured Navier-Stokes equations solver for aircraft aerodynamics, namely ARI-CFD V1.0, is designed and
developed, which includes basic function level, function module level, and application layer. Meanwhile, the
effectiveness of the solver is verified by two-dimensional zero pressure gradient plate and two-dimensional airfoil
examples. In addition, ARI-CFD adopts the object-oriented design, which can effectively prevent the shortcomings of
poor maintainability, low reusability and long development cycle of early aviation industrial CFD solvers within the data
flow oriented structural design, and also can provide significant support for efficiently and sustainably developing of
aircraft multidisciplinary simulation solvers.

Key Words: CFD solver; object-oriented design; software architecture; aerodynamics

Received: 2022-03-11; Revised: 2022-04-15; Accepted: 2022-05-15





