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A STUDY ON THE EFFICIENCY OF AERODYNAMIC DESIGN OPTIMIZATION
USING DISTRIBUTED COMPUTATION

Y.-J. Kim, H-J. Jung, T.-S. Kim and C.-Y. Joh

A research to evaluate efficiency of design optimization was performed for aerodynamic design optimization
problem in distributed computing environment. The aerodynamic analyses which take most of computational work during
design optimization were divided into several jobs and allocated to associated PC clients through network. This is not
a parallel process based on domain decomposition rather than a simultaneous distributed-analyses process using
network-distributed computers.

GBOM(gradient-based optimization method), SAO(Sequential Approximate Optimization) and RSM{Response Surface
Method) were implemented to perform design optimization of transonic airfoil and to evaluate their efficiencies. One
dimensional minimization followed by direction search involved in the GBOM was found an obstacle against improving
efficiency of the design process in distributed computing environment. The SAO was found quite suitable for the
distributed computing environment even it has a handicap of local search. The RSM is apparently the fittest for
distributed computing environment, but additional trial and error works needed to enhance the reliability of the
approximation model are annoying and time-consuming so that they often impair the automatic capability of design

optimization and also deteriorate efficiency from the practical point of view.
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Fig. 1 Airfoil designed using NURBS shape functions
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Fig. 2 Near view of computational grid(364x59).
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Fig. 3 Aerodynamic design system architecture.
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Table. 1 Specification of network-distributed computers

Server Client 1~10
CPU Pentium IV 3.0 GHz | Pentium IV 3.0 GHz
RAM 1 GB 512 MB
(0 Windows XP Windows XP
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Fig. 5 convergence history of SAO.

Table. 2 Overall summarization of design optimization

GBOM SAO RSM
Number of
design iterations 6 3 1
to converge
11 for
Number of exact| direction
analyses per search 66 200
design iteration | + ==10 for
ODM
.l fqr
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per design o 6 19
iteration (d‘im#blitgd)
for ODM
Total number of .
jobs to converge =66 13 19
Number of trial 1 exact =23
and errors or none analysis times for
additional per design improving
analyses iteration reliability
Number of jobs
required for =66 21 = 38-57
practical design
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Table. 3 Efficiency comparison with different number of PCs

involved
No. of PC’s | Total number of jobs for practical design
in service GBOM SAO RSM
6 =72 36 68~102
11 = 66 21 38~57
22 = 66 12 22~33

Tabel 4= GBOMS} A3l AAEHE BAFT I3
A A FHEA] ¢ 18% 2718 AL B & gtk

Table. 4 Design result for GBOM

C Ci
Initial design (RAE2822) 0.6987 0.01374
Optimized airfoil 0.8253 0.01378
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Fig. 6 Design results for GBOM
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