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Agenda 

• LDSD Project Overview 
• SFDT Vehicle Description and Bounding Mission Timelines 
• SFDT Thermal Environments 
• SFDT Thermal Analysis 

- Thermal Analysis of the Electronics Pallet Assembly  
- Thermal Analysis of the Core Structure Assembly (CSA) 
- Thermal Analysis of the Main Motor Mount 

• Conclusions & Acknowledgements 
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LDSD Project Overview (1/2) 

• Charged by NASA’s Office of the Chief 
Technologist to advance the state of 
the art for Mars EDL 

• 3 new EDL technologies under 
development 

- 33.5 m diameter Ring Sail Parachute  
- Robotic Class SIAD (6 m torus) 
- Exploration Class SIAD (8 m isotensoid) 

• Supersonic Flight Dynamics Test 
(SFDT) Vehicle will provide the 
experimental platform for testing these 
new technologies 

• Stratospheric tests using helium 
carrier balloons are planned for the 
summers of 2014 and 2015 at the 
PMRF on Kauai, Hawaii  

Supersonic Inflatable Aerodynamic 
Decelerator (SIAD) 
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LDSD Project Overview (2/2) 
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Proposed Flight Profile for High Altitude LDSD Tests using the SFDT Vehicle 



SFDT Vehicle Description 
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SFDT Vehicle Bounding Mission Timelines 
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Definitions for Bounding Thermal Analysis 

WCH Mission Timeline (8AM Launch) 



SFDT Thermal Environments (1/3) 
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Ascent/Float Configuration Powered Flight/Test Configuration 



SFDT Thermal Environments (2/3) 
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Altitude and Direct Solar Flux vs. Time 



SFDT Thermal Environments (3/3) 
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During Powered Flight & Test Phases 



SFDT Thermal Analysis 
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Thermal Desktop® Model of SFDT Vehicle 
Longitude, Latitude, and Altitude 
Trajectory Positions 



Thermal Analysis of the Electronics Pallet (1/4) 
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Thermal Analysis of the Electronics Pallet (2/4) 
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Pallet Components Temperature Requirements 



Thermal Analysis of the Electronics Pallet (3/4) 
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WCH Results 



Thermal Analysis of the Electronics Pallet (4/4) 
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WCH Results During and After Powered Flight Phase 

Contour Plot at Time of Peak  
Temperature for the Data Encoder 



Thermal Analysis of the Core Structure Assembly (1/4) 
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Appropriate nodal fidelity is critical through  
thickness of low thermal diffusivity material 



Thermal Analysis of the Core Structure Assembly (2/4) 
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WCH Results 

Heat Shield Outer Cork Layer Exterior Composite Facesheet  
Underneath Heat Shield  



Thermal Analysis of the Core Structure Assembly (3/4) 
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WCH Results 

Top Deck Outer Insulation Layer Top Deck Exterior Composite Facesheet  
Underneath Insulation 



Thermal Analysis of the Core Structure Assembly (4/4) 
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WCH Results 

Exterior Composite Facesheet  
Underneath SIAD 

Interior Ribs 



Thermal Analysis of the Main Motor Mount (1/2) 
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Thermal Analysis of the Main Motor Mount (2/2) 
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WCH Results 



Conclusions 

• Thermal design of the primarily composite SFDT vehicle has 
been extremely challenging due to multiple complex and highly 
transient heat loads that must be passively mitigated. 

• A passive thermal design approach was analytically verified for 
the Electronics Pallet Assembly, the Core Structure Assembly, 
and the Main Motor Mount; all components are currently 
predicted to meet their allowable flight temperature limits. 
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Thermal Analysis of the Electronics Pallet (WCC) 
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