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Abstract. Multiobjective design optimization system of exhaust manifold shapes for a car engine

has been developed using Divided Range Multiobjective Genetic Algorithm (DRMOGA) to obtain
more engine power as well as to achieve less environmental impact. Although the present design
problem was highly nonlinear, the exhaust manifold was successfully designed to improve both
objectives. The comparison of the results obtained by MOGA and DRMOGA was performed and
DRMOGA was confirmed to find better solutions than MOGA.
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Fig. 1 The exhaust manifold shape.
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Fig. 2 Procedure of DRMOGA.
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Fig.4 Radius definition for tapered pipe.
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Fig. 5 All solutions produced by DRMOGA plotted in
the objective function space; (a) Case 1, (b) Case 2
and (c) Case3.
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Fig. 6 Manifold shapes of selected from Pareto
solutionsin Case 1.
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Fig. 7 Manifold shapes of selected from Pareto
solutionsin Case 2.
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Fig. 8 Manifold shapes of selected from Pareto
solutionsin Case3.
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Fig. 9 Comparison of solutions obtained by
DRMOGA and MOGA
6.

MOGA

9

MPS (2003.1.16-17)

DRMOGA
MOGA

[1] Kanazaki, M., Obayashi, S. and Nakahashi,
K., “The Design Optimization of Intake/Exhaust
Performance of a Car Engine Using MOGA,”
Evolutionary Methods for Design, Optimization
and Control, Proceedings of EUROGEN 2001,
(2001), pp. 423-428.

[2] )

9 MPS
295-298

[3] Hiroyasu, T., Miki, M. and Watanabe, S.,
“The New Modedl of Parallel Genetic Algorithm
in  Multi-Objective Optimization Problems
(Divided Range Multi-Objective  Genetic
Algorithm ,” IEEE Proceedings of the Congress
on Evolutionary Computation 2000, Vol. 1,
(2000), pp.-333-340.

[4] Y. lIto and K. Nakahashi, “Direct Surface
Triangulation Using Stereolithography (STL)
Data,” AIAA Paper 2000-0924, (2000).

[5] :

(2001), p.p.

No. 6 (1988) pp. 84-93.

[6] D. Sharov, and K. Nakahashi, “Reordering
of 3-D Hybrid Unstructured Grids for
Lower-Upper Symmetric Gauss-Seidel
Computations,” AIAA J., Vol. 36, No. 3, (1998),
pp. 484-486.

[7] M. Kanazaki, M. Morikawa, S. Obayashi
and K. Nakahashi, “Multiobjective Design
Optimization of Merging Configuration for an
Exhaust Manifold of a Car Engine’, Proceedings
of PPSN, the 7th international conference on
parallel problem solving from nature, (2002), p.
p 281-287.



