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Effective Application of Design Space Exploration
in the Very Early Naval Ship Design

Jinwon Park’, Sangil Park

1) Naval Engineering Division in Naval Force Analysis, Test and Evaluation Group of ROKN

Abstract : The early—phase naval ship design demands requirements synthesis rather than design synthesis,
which conducts engineering design for several domains on a detailed level. Requirements synthesis focuses
on creating a balanced set of required operational capabilities satisfying user’s needs and concept of
operations. Requirements are evolved from capability based languages to function based language by
statistical exploration and engineering design which are derived in the following order: concept alternative,
concept baseline, initial baseline and functional baseline. The early—phase naval ship design process can be
divided into three passes: concept definition, concept exploration and concept development. Main activities
and outcomes in each pass are shortly presented. Concept definition is the first important step that produces
a concept baseline through extensive design space exploration promptly. Design space exploration applies a
statistical approach to explore design trends of existing ships and produce feasible design range corresponding
to concept alternative. It further helps naval systems engineers and operational researchers by inducing
useful responses to user and stakeholders’ questions at a sufficient degree of confidence and success in the
very early ship design. The focus of this paper is on the flow of design space exploration, and its application
to a high—speed patrol craft. The views expressed in this paper are those of the authors, and do not reflect
the official policy or rule of the Navy.
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[Figure 1] ROK defense acquisition system and naval ship
design process
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o TEE=(Full Disp.) ~ (L, B, T, Power, Crew)
« H£2 (Max speed) ~ Not applicable

« A2k (Power) ~ f(L, B, T, Full Disp., Crew)
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v Contrasts
Lenth Individual Simultaneous
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Crew 57.6134 8.31
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Weapon*Weapon 24,1399 * 3.48 0.0979
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[Figure 11] Screening for full displacement
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[Figure 13] Comparison between actual value and predicted
value
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[Figure 14] Optimized prediction profiler
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<Table 3> Initial Key Performance Parameters for Each
Concept Alternative
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