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The Inverse Design Technique of Axial Blade
Using the Parallel Calculation
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Garabedian - McFadden method(MGM 8+, Parallel calcylation( ¥ & ¢4+ ), Domain decomposition
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ABSTRACT

An efficient inverse design technique based on the MGM (Modified Garabedian-McFadden) method has
been developed. The 2-D Navier-Stokes equations are solved for obtaining the surface pressure
distributions and coupled with the MGM method to perform the inverse design. The solver is parallelized
by using the domain decomposition method and the standard MPI library for communications between the
processors. The MGM method is a residual-correction technique, in which the residuals are the difference
between the desired and the computed pressure distribution. The developed code was applied to several
airfoll shapes and the axial blade. It has been found that they are well converged to their target pressure
distribution.
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Fig. 1 Schematic of geometry
perturbation for MGM method
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Fig. 2 The inverse design algorithm
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Fig. 4 Distribution of pressure coefficient of the
airfoil (NACA 4412)
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(b) Comparison of pressure distribution

Fig. 5 The designed configuration and pressure

distribution for case No.l1
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(b) Comparison of pressure distribution

Fig. 7 The designed configuration and pressure

distribution for case No.2
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(b) Comparison of pressure distribution

Fig. 8 The designed configuration and pressure

distribution for case No.3
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(b) Comparison of pressure distribution

Fig. 9 The designed configuration and pressure
distribution for axial blade (r/R=0.3)
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(b) Comparison of pressure distribution

Fig. 10 The designed configuration and pressure

distribution for axial blade (r/R=0.5)
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(b) Comparison of pressure distribution

Fig. 11 The designed configuration and pressure

distribution for axial blade (1/R=0.7)
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(b) Comparison of pressure distribution

Fig. 12 The designed configuration and pressure distribution for axial blade (r/R=0.9)
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Fig, 13 Three-dimensional shape of the blade
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