
Conformal PICA TPS Enabling Future NASA Planetary Science Missions

Mairead Stackpoole, margaret.m.stackpoole@nasa.gov
Representing the Conformal PICA Development Team , NASA Ames Research Center, Moffett Field, CA 94035

Lunar Sample 
Return

Mars Sample 
Return

Venus In Situ
Saturn Probe

Neptune Probe

Uranus Probe

Destinations and Entry Environment

0.1

1

10

10 100 1000 10000 100000

Pr
es

su
re

. a
tm

.

Heat-flux, W/cm2

Mars, Small 
Body, Titan

Sample Return 
Backshell of OP 

Probes
Titan &
Mars 

Backshell

Saturn, Uranus
Neptune, Venus 

and
Mars Sample 

Return

C-PICA Manufacturing Development Unit in 
partnership with ARA

2021 era instrumented thermal 
response models used to develop 
material model for TPS sizing

SPRITE model geometry allows assessment of a range of 
conditions and rapid evaluation of material capability including 
material compositions and seam designs (Flank heating ~400 
W/cm2, shear ~ 200Pa on flank and ~500Pa on shoulder

C-PICA is a sustainable TPS option for single piece 
heatshields at ~ 1.5m scale and tiled at larger scales. Multiple 
missions listed on the SMD Technology Showcase need a 
thermal protection system capable of withstanding entry 
environments where C-PICA is suited either as a forebody or 
backshell TPS. 


