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Background — What is ADEPT? 1m-Class (Nano) ADEPT 0.35m SPRITE-C Pathfinder Arcjet Testing Results (Sept 2015)
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0.7m AerolLoads Wind-Tunnel Testing (May 2015)

* Testing was completed in seven business days at the US Army’s 7x10 Foot Wind Tunnel located at NASA
Ames (27-Apr to 5-May 2015)

* Shared funding was provided through NASA STMD GCDP ADEPT program (FY15) and a NASA Ames
Center Innovation Fund Award (FY14)
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Test Objective Instrumentation
Obtain static deflected shape and pressure distributions Photogrammetry;
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Observe dynamic aeroelastic behavior (buzz/flutter) if it
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High speed video;
Strut load cells

e Strategy addresses technical challenges with four system-level tests

Obtain aerodynamic forces and moments as a function
of pre-tension, dynamic pressure, and angle of attack. Internal balance

e Common geometric features between design reference missions (DRMs), ground tests,
and flight test provide ground-to-flight traceability

SPRITE-C Pathfinder Test Article #2

Flight-like carbon fabric skirt includes key

features such as carbon yarn stitching Conformal-PICA Nose, 6 Layer Carbon Fabric, Phenolic Resin joint
and seam resin infusion COIlﬁg @ Qe% &96
' X
@ Q‘o&o Interface with Component ;,jo@.
| | - S primary payloag Structural Loads % 7,
* Photogrammetry and high speed video data were recorded at most test | o oo High speed RS Photogrammetry & _ : ‘o,
boints | Video (500 frs) | ' QQQ\ Achievable Tension Fabric edge e, o NASA Image of the Day: Oct 6, 2015
‘ | v fabric pre-tension maintenance buzz/flutter v http://www.nasa.gov/
e Solid article was tested first. e e | under load (Dynamic FSl) -
— Solid model has ‘infinite tension’ used to directly compare with CFD undeflected q e Dree?::girl?te;t Knicazzge

shape predictions

— Qsweeps from 0-100 psf (bounds peak dynamic pressure for Nano-ADEPT Mars Ejection from

DRMs and some entry from LEO DRMs) 0.70 m : )
primary spacecra
— AoA/Yaw from -20 to +20 :
. Tech Maturation for Gore Deﬂection
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e Static pressure taps on both test articles provided repeatable data (example
shown below: solid test article pressure coefficient @ 100 psf) & O. 7 m De plOyme nt PrOtOtype (Se pt 20 15)
N :cﬂ;thr:g:tntatlon integration approach worked well and could be repeated for W v.cosure tap ” - Spring actuated deployment proposed for sounding rocket
‘ configuration
Su m m a ry * Fast operation for SR mission timeline

* Simple (No motors, batteries or control system)

* Challenges include:

* Tight packaging between ADEPT “cubesat payload” and available
diameter within sounding rocket

* Long stroke with high force required at end of stroke to tension fabric
(contrary to typical spring behavior)

* Nose cap movement needed to prevent wrinkling of fabric at nose cap
interface

* Accommodating fabric interfaces and folding into tightly packaged
stowed state

* Approach:
* % model designed and built for proof of concept, design debug, bench
testing & identifying improvements
e Full deployment prototype designed & built based on findings from %
model debug & test

 ADEPT brings High Value return on technical development progress under limited budgets.
* System level testing in Arcjets and with Sounding Rocket using common configuration — Huge

Challenge for EDL!

- SPRITE arcjet testing of scaled ADEPT configuration (ablating nose, ribs, gores with joints, and trailing ADEPT in ,o' Canister
edge) (Folded fabric not shown)

- SR Flight will address exo-atmospheric deploy with flight relevant hardware and aero stability through
critical supersonic-transonic flight regime

* Near Term Development Success will Enable:
- ADEPT 1m class infusion ready for Discovery 2017 AO
- Highly visible, flight test experience advances confidence and reduces implementation risk for ADEPT

entry architecture * Deployment prototype successfully tested for function
. . . . , ) ) * Plan to use prototype for testing with modified carbon fabric skirt
- Characterization and experience using ‘real hardware’ performance applied to larger scale ADEPT and for separation from SR canister
Fabric test article pressure coefficient @ 100 psf (20 Ibf/in measured pre-tension) d ppl Ications * Lessons learned will be applied to SR flight unit design

- FY16-17 Flight test is key step to subsequent ADEPT demonstration of guided lifting flight | , > ° Deployment Prototype Features
. . L Ay . T Full-scale for sounding rocket configuration
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* Two-stage deployment mechanism triggers high-force springs near end
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