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Flexible TPS Development

ature Tunnel (HTT)

-~ —Materials Development/Characterliai?s;__[()l?f@;r_ All Layers
~(heatshield, insulator, gas barrier, structure)
— Age Testing
=— Surface Catalycity

Physms-Based Modellng
‘nter-layer Heat Transfer (convective and

~ radiative) Characterization
- Analytical Model Development
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Mission Profiles/Facility Envelopes
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Advancement of Inflatable Structures

Large-Scale Statlc Loa% g Scale Wind Tunnel
esting, Component Testing Testing & Instrumentation
& Model Development Development

5 Develepment of ,, b ‘z
~ large-scale Ground test to
yo manufacturlng Ground test to demonstrate HIAD

pabllltles and ' demonstrate HIAD performance under
anced, high- - scalability and flight-like
mperature initial structural ~ aerodynamic

pable inflatable | ~ model ; loading
structure materials — = development . == - —




Langley Research Center

Progression of H

IAD Development Flights
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Mission Applications: Plans Forward

-~

associated with
concept of
missions

rgins?
| and science return? 7 :
of HIAD : =

Sample return, robotic entry at Mars, Venus,
Titan, and gas giants, human-scale entry at Mars

Near Term Milestones

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

* November, 2011: LV Booster
Recovery Quick Look

- January, 2012: Cycle 1 Trade
Study (Benchmark)
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A

its of the HIAD Developmenf Project to
@nce and survivability of an integrated low ballistic
h a relevant environment

m diameter HIAD (8.5 m nominal)

55 to 65 degree sphere cone-stacked torus (55 degree nominal) ¢
— Entry: mass ~3300-3500 kg; Ballistic Coefficient ~45 kg/m?2 — 4
— Ballistic entry: O degree AoA -

- Entry Environments — Initial Limi
~ — Peak heat rate: 25 to 35 W/cm?
- — Peak dynamic pressure: 4800 Pa

* Launch, Orbit, De-orbit Stowed 120
— Integrated with the Orbital Sciences Corp Cygnus module -
~_as part of the ISS Cargo Resupply Service
- — NASA-OSC Data Exchange SAA in Signature Loop
— Launch on Enhanced Taurus I
= Cygnus berths with ISS: up to 90 days
— Cygnus performs all maneuvering
- — Entry from LEO: 7.6 km/s
~ — HIAD returns Pressurized Cargo Module
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HEART Project Configurations

RT and Cygnus
lowed HIAD Module + PCM + Upmass Cargo + Flight restraint

Pressurized Cargo

Module (PCM)
N with Upmass Cargo inside
E (Orbital)
— =
B Interstage Structure
== E (Orbital)
: __Interstage to =

£ PCM Interface L

Stowed HIAD Module
7 wrth IAD flight restraint

(LaRC)

‘\ Cygnus

Service Module
- (Orbital)

o] firf oy
""'"““““““H " ‘l " o




HEART Concept of Operations

Cygnus Cargo Module w/
" berthed w/ Cygnus it ] HIAD (stowed)
ISS separate ~ Cygnus phases *.
— from ISS to entry — -
P alsslgg = deorbit burn ! ....... st
Cargo Module w/
; HIAD (inflated)
SM separates; ! = 15-20
performs 2nd . minutes
deorbitburn - 3 Entry Mass:
AtmosphericInterface—125km____________________ W e e e =
Baseline — water landing — Recovery
No Recovery N . option
(Recovery option includes
use of supersonic drogue _
-

parachute staging to ;
subsonic main parachute(s)) P

Launch

econdary Payload on Cargo
upply Mission with OSC on




to deS|red shape)

~ hyperboloids
v Asymmetic shapes
v"Unconventional configurations

- Test methods for large articles
, v Balloon drop of >8m at subsonic
~~ vBalloon drop rocket-assist of >8m

- v Advanced lab testing

v Sharper shoulders, ellipsoidal Nnos -2

- G&C

Two lift knobs (direction & magnitude)

- Aeroshell structural concepts

v'Rib and stringer
v'Rigidizable
v'Radial boom behind stacked torroids

« Inflation systems

- Staged aeroshells

v'Dual use bladders with two single-use
TPS

v'Drop TPS after g-pulse for supersonic

v Deploy additional area after g-pulse

v'Drop outer torroids (bladder and TPS)
after aerocapture before 2nd entry
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Education and Public Outreach
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Summary/Next Steps

lures development demonstratlng robotic scale
Ak |I|t|es with development path to larger scales

‘test to demonstrate HIAD Technology in a relevant

HEART flight test to demonstrate HIAD Technology at a relevant
environment AND scale (massand size)

- Team focused on achlevmg;i %1/2012 milestones:
— IRVE- 3 CDR (Jun), Complete §y=_§t‘em Test (Nov), Launch (Apr 2012)
—HEART. Peer Review (May), MCR (Jul)
—Tra’hsition to Turbulence Wind Tunnel Test: LaRC M6 (Jun)
7,,:Eje?gible TPS Testing: HTT (May-Aug), Boeing LCAT (Jun)

| ""iftarge-scale Inflatable Articles: 6-m (Sep 2011), 8.3-m (Nov 2011), NFAC Test
- (Jan/Feb 2012) — .
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