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Problem Statement

Maximize the

by changing the physical Space
Shuttle External Fuel Tank design
variables while satisfying the given
mechanical requirements  (Volume,
Stress, Vibrations) at a fixed specific
Payload.
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Problem Statement (cont’)”
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Revenue qxpayersy — (Launch Fixed Costs + Tank Cost)
(Launch Fixed Costs + Tank Cost)
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Model implementation and
validation (cont’)
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Model implementation and
validation (cont’)

Model Validation

 The given nominal values of the real External Tank were
used in the model formulas

o Outputs verified the model as valid, but with low fidelity

E.g.. Nominal Tank Weight = 27,737.79 [KQ]
Model Tank Weight =21,254.46 [Kg]
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Design of Experiment

Malin effects

e
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Single ODbjective Optimization

Best: -0.31699 Mean: -0.31807

Best solution by
Genetic Algorithm
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Single ODbjective Optimization

ROI 0.060 ROI= 0090 ROI=0.226 ROI=0.283 ROI= 0284
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Normalize Gradient
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Sensitivity Analysis
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Constraint

Vibration
constraint

Volume
constraint
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stress
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Eqg. Cone
stress
constraint

VF/VFallo
wed <o

1-
Vtank/Vno
minal <o

Scyl/Sallo
wed-1<0

Shem/Sall
owed-1<0

Scon/Sallo
wed-1<0

W ITsdm

Value at x* | Active?

~0 Yes

~0
~0

~0



Agenda

e Multli objective Optimization
e Conclusions



WiTsdm,

Multi Objective Optimization

AWS-Pareto Front
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Conclusions

*Single Objective Optimization

*Multl Objective Optimization

http://www.nasa.gov/topics/shuttle station/index.html
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