ADEPT For Interplamétary Small Satellite Missions

WHITE SANDS
NATIONAL
MONUMENT

4

HOLLOMAN AFB

.;\ /

Alan Cassell, Paul Wercinski, Raj Venkatapathy
Entry Systems and Vehicle Development Branch
NASA Ames Research Center
Moffett Field, CA 94035

ISSC 2019- Interplanetary Small Satellite Conference 1



o Outline

« Adaptive Deployable Entry Placement Technology Overview
* Interplanetary Mission Concepts

« Sounding Rocket Flight Test Overview

* Flight Test Results Summary

« Acknowledgements

-

Manufacturing- 3d Weaving 3d Carbon Fabric
Structure & Thermal
Protection Material

Fabric Seam Testing  Fabric Damage Testing Flight-Like Systems Aerodynamic Loads
Arc-Jet Testing Testing

ISSC 2019- Interplanetary Small Satellite Conference



4 beyond LEOQ

e ~ ADEPT Tec.:hnol.ogy Overview

» Technology Capability Key ADEPT Components
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= ADEPT is a mechanically deployable entry vehicle
technology utilizing 3d woven carbon fabric.

= Compact stowage (3-4 x smaller than rigid aeroshell)
during launch transforms into large drag area
aeroshell for deceleration high in the atmosphere,
lowering deceleration loads and aeroheating
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/" beyond LEO

SmallSat Class Robotic Class Exploration Class
(Tech Demo or Secondary Payload) (Human Mars)
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" beyond LEO

» Exploration & Science Applicability » Mission Infusion Opportunities

=  Small Satellite mission designers can utilize ADEPT for direct 1. Investigating robotic sample return capability for cis-Lunar
entry and/or aerocapture. exploration applications (proposed as FY21 New Start)
Guidance and control system integration with ADEPT enables . Designing drag-modulated aerocapture at Venus, Mars &
precision targeting and landing. the Ice Giants in collaboration with JPL (IRAD)

Human Mars exploration class missions require large drag area . Exploring the integration of ADEPT onto the Mars Sample
decelerators capable of precision targeting/landing. Retrieval Lander Entry System.

Drag Modulated Aerocapture Inner Planet Mission Opportunities

.
SCIENCE OPS ' P L Aerocapture

SEPARATION

Aerocapture

Outbound Propulsive Segment \ A

J‘APPROACP{_“_.A.--" = : : Outbound Entry.Segment

pepLovED ; : Earth.Return Entry Segment

ISSC 2019- Interplanetary Small Satellite Conference



ADEPT SR-1"
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‘Vehicle Description
Rib tip to Rib tip diameter- 0.70 m ?ngi?: Aft Deck & Late Access
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Trailing Edge GoPro Video 1080p, 60 fps video
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Struts . Power-on signal for deployment
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Second-
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Launch Vehicle -
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- beyond LEOQ

Flight Test Objectives & Timeline

Operations Timeline

Objective #1- Demonstrate exo-atmospheric

deployment to entry configuration. wihii,
Objective #2- Demonstrate vehicle does not

tumble prior to achieving Mach=0.8.

ADEPT
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Deploy Deploy ‘
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Deployment
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KPP #1- Achieved Fully Locked & Deployed Entry Configuration
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ISSC 2019- Interplanetary Small Satellite Conference



— " Flight Test Video '
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- beyond LEOQ

'Results Summary- .Ascenf & Deploymen't
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- beyond LEOQ

Results-.Reentry, Descent & Impact

KPP #2- Project threshold of no tumbling prior to M=0.8 achieved

NGIMU X-Axis Accelerometer
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4 beyond LEOQ
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.Thank Yout
Questions?

3 beyond LEQ
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4 beyond LEOQ

AIAA Aviation 201 9 Aerodynamic Décelerator Systems

Technology Conference Special Session

b) Pitch and Yaw Rates

_ _ ADEPT Deploy

a) Total Angle of Attack
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ADEPT Sounding Rocket
One Flight Test Overview
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