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HIAD Overview
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HIAD Overview
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HIAD Overview

HEART Trajectory
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Test Design

Downstream View
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40 ft x 80 ft (12 m x 24 m) Test Section Operating Specifications
Semi-Elliptical Profile

Maximum Velocity- 300 knots (154 m/s)
Max Dynamic Pressure- 262 psf (12.5 kPa)
*Max Drag Load- 32,000 Ibs




Test Design

Test Article Descriptions

6 m Baseline
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Test Design

Test Matrix
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Assembly & Integration

Test Article Preparations

6 m HIAD on Handling & Integration Fixture
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Assembly & Integration

Instrumentation & Pressure Line Set-Up

Instrumentation Feed-thrus Developmental Instrumentation Inflation Manifold
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Aerocover Transferred from Integration Fixture to 6 m Aerocover Secured to 6 m Test Article
HIAD using overhead crane in NFAC high bay



Model Capture Hooks

/"‘

e —
= 1%
P _I:..x
J

ks,

Sting Arm Interface

Photogrammetry Reference Targets

Strakes run along struts




Assembly & Integration

Model Installation
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Test Operations

3 m with TPS




Test Operations

HIAD Video Compilation
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Photogrammetry System
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Photogrammetry System
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Photogrammetry Data

Overlay of Baseline (Dark Grey) on Tri-Torus
- -15 deg AoA, 50 psf, I3 Inflation Setting
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Further details on Photogrammetry Data
can be found in Kazemba et al,
AlAA, 22" Aerodynamic Decelerator
Systems and Technology Conference ~'~ :
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Deflected surface data ready
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Surface Pressure Data

Tri-Torus: i2, 50psf, 0° Baseline i2, 50psf, Q°
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Load Pins & Load Cells

Further details on Strap Load
Measurements can be found in i
Swanson et al, AIAA, 22nd Aerodynamic 14 p13

Decelerator Systems and Technology A .
Conference Load Cell Distribution Map

Load Pins- Yellow Bars

Strap Load Cells- Stars



Results Overview

Summary:

Very successful test series- all primary test objectives were met

Two 6 m configurations and two 3 m configurations tested.

Comprehensive set of data products- ~ 400 data channels monitored

Ability to investigate Aero/Structural performance over a wide range of conditions

Full 3-d imaging of forward surface for CFD & FEA model development

Characterization methodology for structural strap materials

Embedded instrumentation development for pressure and localized state measurements

Model # Test Primary Data Products
Configuratio Point .
Photogrammet Strap Load Strap Load  Surface Wall Aero Forces Inflation
n ry Cells Pins Pressures Pressures & Moments  Pressures
6 m Tri-Torus Full Model
151 Coverage 21 8 118 138 Yes Yes
6m Baseline  10q Full Model 21 8 118 138 Yes Yes
Coverage
3m Full Model
94 Coverage 21 N/A 118 138 Yes Yes
3mw/TPS 28 Full Model 21 N/A 5 138 Yes Yes

Coverage



Pictured (left to right)
Laura Kushner
Greg Swanson
Justin Littell
Alan Cassell
Keith Johnson
Anthony Calomino
Neil Cheatwood
Bill Quach
Steve Hughes
Brian Gilles
Sean Hancock
Paul Anderson
Leo Lichodziejewski

Not Pictured
Jeff D. Brown
Cole Kazemba
Lin Li
Kevin Tran
Vinh Tran
Tim Schmidt




Photo credit: Dominic Hart
L ]

Gt

N

Space Technology Mission Directorate



Questions?

The World's Forum for Aerospace Leadership




