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Abstract

The paper describes the development of a decomposition based multidisciplinary design optimization
(MDO) method that coordinates each of disciplinary subspace optimization (DSO). A multidisciplinary
design system considered in the present study it decomposed into a number of subspaces based on
their own design objective and constraints associated with engineering discipline. The coupled relations
among subspaces are identified by interdisciplinary design variables. Each of subsystem level
optimization, that is DSO would be performed in parallel, and the system level coordination is
determined by the first order optimal sensitivities of subspace objective functions with respect to
interdisciplinary design variables. The central of tie present work resides on the formulation of system
level coordination strategy and its capability in Jecomposition based MDO. A fluid-structure coupled
design problem is explored as a test-bed to support the proposed MDO method.
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Fig. 2 DIR vs Xppv with lower order functions
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Table 2 DBMDO by higher order functions

Startin # of Final
IDV & ISRF RR iterations IDV
6.3 0.45 0.6 51 8.0011
8.0 0.45 0.6 49 8.001
9.3 0.45 0.6 52 8.0009
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Table 3 Results by in-house and commercial
(GENESIS) code

moment | Ist mode
code # of sggtjisosn of natural
> innertia | fi
type |element| area(m’) 1n(nne14)1a (r;:;;dL/l:gg)y
present 2 8.24*107 | 7.82%10° | 12.048
GENESIS 1 8.24*10° | 7.82*10° | 12.131
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Table 4 Optimization results on ISRF with
RR(=0.95) and initial design of
IDV(=0.125)

ISRF | eior | Dy 8 }BCJLI) (We?;g,z kg)

0.05 23 0.1188 | 2.8384 113.82
0.1 30 0.1106 | 2.8636 105.96
0.2 37 0.1101 | 2.9063 105.48
0.3 48 0.1102 | 2.9216 105.58
0.4 50 0.1101 | 2.9063 105.48
0.45 62 0.1101 | 2.9063 105.48

Table 5§ Optimization results on RR with ISRF

(=0.1) and initial design of IDV(=0.125)

Iterati BJ2
RR nui’?xtt;(e)? DV ((1)/%11) (Weiogh.tl, kg)
0.05 6 0.125 2.7994 119.76
0.1 6 0.125 2.7994 119.76
0.2 6 0.125 2.7994 119.76
0.3 6 0.125 2.7994 119.76
0.5 10 0.1235 | 2.7898 118.32
0.7 22 0.112 2.8827 107.30
0.9 28 0.1108 | 2.9105 106.15
0.95 30 0.1106 | 2.8636 105.96
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