HEAT SHIELD DESIGN

»A reentry vehicle using Thermal Protection System (TPS) technology
or heat anacement ie reanired to nase throunoh a <i7zino evaluation
nrocess

»The inherent various uncertainties and biases occurring throughout
this process are applied within a procedure to ensure that the final design
TPS thickness represents the sum of the nominal and margin component

»Thermal Margin _is the variation about the BONDLINE and/or
structural interface temperature limits as defined by the uncertainties in
the material properties characteristic to the TPS and ground to flight
traceability.

» Thermal Margin should satisfy the mission-specific design requirement ‘

| 7" International Planetary Probe Workshop, Barcelona, Spain, 14th-18th June 2010

A Monte Carlo based Thermal Margin Derivation for

NASA's logo for their next generalion crew exploration vehicle,
Orion, was designed by Star Trek artist Mike Okuda.

v'Establish mathematical procedure to
derive thermal margin using Monte Carlo
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uncertainties on Arc Jet conditions for
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v'Monte Carlo material properties
uncertainties on flight conditions for
Bondline Temperature distributions

of maintaining the bondline temperature; its quantification relied on
expert opinion so far
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Monte Carlo code validation and
verification required

material properties

Sufficient sampling for 3-sigma
level development of thermal
margin

e current results for CEV and MSL indicate that the rigorous
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 rigorous margin analysis is still under development, and
requires a well thought out ground test program, with obtaining
statistical data as a priority, to be effective.
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better margin definition has the potential of significantly reducing
TPS mass and/or increasing TPS reliability. As importantly, it will
arm the system engineer with a tool to make quantified, justifiable
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mass trades between TPS thickness and other reliability improvement
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