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CEV Backshell TPS Materials 

Request for Information

Question Set One
1.  Could NASA make available supporting information showing the expected variation of heat flux and pressure over time?

Please refer to the plots below that give the time history of heat flux and pressure.
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2.  “Comments/Responses to this RFI are due by Thursday, April 27, 2006.”   Could NASA accept a delay in submission of responses until May 18, if possible?
The due date for the submission of responses to this RFI has been extended to Friday, May 26, 2006.  Please refer to the original Synopsis for submittal method.
3. How much force and heat is expected on the backshell from the launch abort system?  What is the duration of the force?  What specific areas will be affected?

The specific configuration of the Launch Abort System is still under study.  An option for a protective cover, which would cover the backshell, is also being evaluated.

4. Will a majority of the backshell structure require removal for servicing access?  Is a structural design available?

A large portion of the backshell TPS/structure is expected to be removed for servicing access, though the precise percentage and panel layout is still under study.

5. What are the maximum temperatures expected at points 1, 2, and 3 in RFI figure 2.

The surface temperatures reached in response to the stated environments will be largely dependant on the thermal, chemical, and optical properties of the backshell TPS materials.

6. The ESAS report (Page 229) states a forward TPS weight allowance of 180 kg.  Is this still applicable since the diameter has been reduced to 5.025 m?

The ESAS mass budget for the backshell TPS was a preliminary estimate.  Current working estimates for the backshell TPS mass allowance are approximately 250kg.  However, these are just estimates and a great deal of refinement will be needed. 
7. Please clarify Figure 1.  Should this figure title be “Maximum heat flux distribution predicted for the CEV CM Backshell”?

Figure 1 is a plot of the maximum values for total heat flux (radiative and convective) at various locations on the backshell, regardless of what time those maxima occur.

8. Please clarify Figure 3.  Should this figure title be “Maximum heat flux as a function of surface pressure for the lunar ballistic trajectory at 3 points on the CM Backshell (as shown in Figure 2)”? 

As in Figure 1, the term “total” refers to the combination of radiative and convective heat flux.  “Maximum” would not be accurate since the heat flux is varying with pressure.

9. Can heat flux be provided as a function of entry time for the selected body points? 

Please refer to the answer to question 1.

10. Is a boost protective cover anticipated to protect some or all of the Backshell TPS from launch abort system plume impingement?

Please refer to the answer to question 3.

11. Is the potential Backshell impingement or radiative heating from the LAS plume anticipated from a launch abort or nominal LAS jettison?

Please refer to the answer to question 3.
12. How is the Backshell TPS expected to interface with the docking system? 

The specific configuration of this interface is still under study, and may be somewhat dependent on the nature of the backshell TPS.

13. Are CM handling attaching points anticipated in the Backshell TPS?

Structural handling points of some type will be located in the backshell TPS region, though their specific design has yet to be determined.

14. Can the general dimensions of the parachute (apex) cover be provided?

This information is not available at this time.

15. Does the Backshell TPS include the thermal barriers and seals for the heatshield?

Thermal barriers and seals for the heatshield are not covered under this RFI.

16. Are any of the NASA support contractors also considered competitors (or subcontractors to competitors) for the CEV CM Backshell TPS?

No procurement actions related to the Backshell TPS have been initiated.

17. What is the NASA acquisition approach for the CEV CM Backshell TPS?  Will the backshell TPS be procured from industry?  If so will it be for design and development, or production only?

The acquisition approach for the CEV CM Backshell TPS is not available at this time.
18. Is there a minimum thickness defined for the TPS? 

No particular minimum thickness dimension will be specified for the Backshell TPS.  The minimum thickness will be determined by calculating the amount of material required to provide adequate thermal protection to the backshell, with appropriate factors of safety included.

19. Lunar return maximum heat flux levels are specified as 1- to 100 W/cm2.  Does this include the Launch Abort System (LAS) motor plume impingement heat flux?  If not, could you please quantify and characterize this additional environment? 

Please refer to the answer to question 3.
20. The subject document provides data on total heat flux distribution and total peak heat load distribution with plots of heat flux vs. surface pressure.  Can NASA provide trajectory, heat flux, enthalpy, and surface pressure time histories for the three points on the backshell to enable vendors to include ablation and temperature predictions for materials using a common trajectory and environment?  

Time histories for heat flux and surface pressure are provided in the answer to question 1.  The time histories for freestream total enthalpy at the 3 points on the CM Backshell (as shown in Figure 2 of the Backshell RFI) are presented below. 
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