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The Mathematical Method of the Inverse Fluid
Problem and Its Applications

Cai Li
(Institute of Mechanics, Chinese Academy of Science, Beijing 100080)
Li Chunxuan

(Beijing University of Aeronautics and Astronantics, Beijing 100033)

Abstract The inverse fluid problem is frequently cncountered in the
engineering e,g, lhe free jel trajection, overfiow gates and dams, airfoil
design, etc, In the cl2ssical fluia dynamics, it is very difficult to deter-
mine the location and the geometeric shape of moving boundary accurately,
In this paper, a new iterative algorithm for inverse problem is presented
by using coordinate systems, Because the state of transonic {low is very
sensitive to the variations of the boundary conditions,now the body fitted
coordinate systems are widely used in the numerical calculations of tran-
sonic flows, The streamline coordinate system is one of the body f{fitted
coordinate systems, Meanwhile, the shape of the streamlines is adjusted
with the calculation getting on, so calculation in this coordinate system
is similar to the adaptive grid technique, The numerical solutions are good
in stability and convergence, the comparison of the present results to the

other numerical solutions and experimental data is satisfied,

Key words nonlinear mechanicsy inverse problem; airfoil design



