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planetary bodies that have atmospheres. In 2% ©© cold
addition, EAD offers more payload mass,
requires less volume, and provides more

flexible packing on launch vehicles than No shook impingement cnthe s 5 e netin®  aerothermodynamic CFD, aeroelastic, thermal,
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other entry technologies. within the decelerator envelope entry speeds! and structural FEA analyses & design studies.

Envelope. For small earth reentry payloads, the Packing, Deployment and Inflation. Packing,
ENVELOPING AERODYNAMIC envelope can be made of thin polyimide films. deployment and inflation of any space inflatable
For medium-sized payloads with higher entry g-  structure can be a challenge, but the lessons
Considering the past and current reentry IoaQS, the ponimidg films can be combined with Iegrned in th«la NASA Echo Balloon Sate!lite Project
system research and development, it would a high-strength scrims. For large payloads and  point to solutions. There are several options for
be useful to have a lightweight decelerator high g-loads, load lines can be placed between inflating the envelope including gas stored in high-
the payload and the envelope equator in order to pressure tanks; subliming solids; or vaporizing
transfer these forces efficiently into the envelope. liquids. For the NASA Echo balloons, subliming
solids inflated the envelope in only 30 seconds

Elements. The technology consists of a: using just the heat of vaporization of the solid!
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design option that decreases the heating
issues and other drawbacks of previous
entry system designs.
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envelope after entry, if that is desired.

Payload

Thermal Design. The EAD has a unique EAD System Thermal Analysis
thermal design that does not require much, —w [ — ‘ MISSION APPLICATIONS
if any, thermal protection. Since the —mcg —1arg

envelope is so thin, entry heating is radiated ®{ | rs0 - oo Since the technology is very scalable, there are
away from both sides of the envelope to ] several mission applications that are being consid-
keep it cool eliminating the need for ered from Earth reentry of CubeSat-sized payloads
traditional TPS. This enables the use of to space station crew rescue systems (see the
commercially available films such as table). EAD systems are being studied for a Pluto
polyimides. The chart to the right are the lander mission deployed from a 14 km/s hyperbolic
results of a simple thermal model showing interplanetary trajectory and a small Triton lander
deployed from a Neptune orbiter. In addition, an
EAD could deploy a Venus balloon by re-inflating
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initial orbit is 200 km circular, and entry L e 5 o = e = -+ the EAD as it descends into the atmosphere.
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felt and foam layers. In this thermal model The work reported on here was supported by NenssDEScHERtVADE) 42 [ 200 107 3.7 26.7 15
the payload temperature increased by only  several NASA contracts and grants: NNX11- Mars Insight DE Lander 386 | 195 | 55 3.0 157 | 360
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