Decomposition-Based Optimization Research Objective

Show under what conditions the Individual Disciplinary
Feasible (IDF) approach to decomposition-based
optimization is preferable to the traditional Multidisciplinary
Feasible (MDF) approach.

What is MDF? What is IDF?
Multidisciplinary Feasible Approach Individual Disciplinary Feasible Approach
+ System analysis performed for every optimization iteration « Alternative method: optimizer helps perform system analysis

0 ccess depe e

System Optimizer System Optimizer

[GRINZ .82, ho.yi

x f.g.h

i A Xp2. X2, ¥2; Y

System Analysis

Ss1 8§s2
Analysis Analysis

What Can Go Wrong With MDF?

Fixed point iteration is commonly used to perform the system analysis
for MDF. FPI is easy to implement, but MDF inherits its problems:
+ May diverge or converge very slowly o)
+ May not find the best of multiple analysis solutions
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IDF vs MDF:
IDF Faster for Strong Coupling

+ Coupling strength of turbine blade B
problem varied et

+ MDF computation time increases M
with coupling strength 1

+ IDF is insensitive to changes in -
coupling strength " RN
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