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LDSD Overview

Develop new supersonic inflatable decelerator |
and supersonic parachute technologies to TRL-6 ¥

- 6 and 8-meter diameter Mach 3.5 inflatable decelerators
- 30.5-meter diameter Mach 2.5 supersonic parachute with os,
non-mortar deployment x’@

Enable sending larger payloads to higher
elevations on Mars, with greater precision

e 2to 2.7 metric tons for science and human precursor and
cargo missions, km’s to meters precision, +1 km MOLA ,b‘
* Pave the way for technology development for human missions

Artist's Concept
Fly them in Earth’s stratosphere at supersonic

speeds to simulate operation in the thin air of Mars

- A high-altitude balloon lofts 3000 kg vehicle with full-scale devices
to ~36 km — rocket fires to send it to ~50 km at Mach 4

Three Supersonic Flight Dynamics Tests (SFDT)
would be flown in 2014 through 2016
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LDSD Supersonic Flight Dynamics Test /> SD)
A SFDT-1) Overview
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40-150 Nautical Miles Nominal Flight: ~25-75 nautical miles
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(NASA) and contains critical test flight data. +1-818-354-4321

Este dispositivo es propiedad de la Administracion | Silo encuentra, por favor pongase en
Nacional de la Aerondutica y del Espacio (NASA)y | contacto con:

This device is the property of the National If found, please contact:
Aeronautics and Space Administration LDSD Project

Main Motor

contiene informacién importante de un vuelode LDSD Project
prueba. +1-818-354-4321

ERERREERMEAMER (Nasa) (oo T FRES
HHE SRERREZRERE. +1-818-354-4321

Parachute Can

PDD Mortar Can

MNomanyrcra, cooBWMTe 0 HaxogKe:

or (HACA) ma LDSD Project
nonera. +1-818-354-4321
s:é[..."._ a Packed SIAD Installation
N
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Instrumentation:

* Thermal Sensors
e Pressure Sensors
» Parachute Load Cell
* PDD Load Cell
* IMU
8 Cameras
* 4 SitVids (telemetered)
« PanCam
* SIAD Internal Camera
* HiRes Parchute Camera

» HiSpeed Parachute
Camera

Camera Mast

Spin Motors _ &
(Pair spin—up motors and pair of spin down on Heat Shield Flight Imagery Recorder
each side)
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34M ft3 Balloon

(w £9'89)
UIZHS
Sigan

~214 m

(w £9'89)
UZHS
Siain

Test Vehicle

(w £9'89)
UZHS
<i(TT)
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Balloon System
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SIAD-R Flight Configuration
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N [ Parachute Flight Configuration L D75 D)

60 meters
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[ [T Test Vehicle Recovery
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Images courtesy John Gallon
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Parameter Requirement | Requirement As-Flown
Uncertainty
Range

Drop Altitude (km) 36.58 36.04-37.17 36.52 km
Residual Spin Rate After <20 n/a 2.50
Spin Down (deg/s)
SIAD Deploy Altitude n/a n/a 58.08 km
SIAD Deploy Trigger 3.80 3.55-4.05 4.09
Mach
SIAD Dynamic Pressure <2000 n/a 330.24
(Pa)
SIAD Test Time (sec) >10 n/a 78.41 sec
Parachute Deploy n/a n/a 47.07
Altitude (km)
Parachute Deploy Mach 2.50 2.25-2.75 2.55
[Line stretch]
Parachute Deploy >240 n/a 544.40

Dynamic Pressure (Pa)
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Dynamic Pressure (Pa)
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e The first LDSD Supersonic Flight Dynamics Test (SFDT), flown on
June 28, 2014, has demonstrated the balloon-launched supersonic
test architecture and provided data to improve future flights.

« The flight objectives to launch the system and reach float altitude, drop
the test vehicle and conduct the powered flight, return telemetry from
the test vehicle, and recover the balloon envelope for disposal were all
achieved.

« This test architecture is available to test other decelerator technologies
(e.g. isotensoid SIAD, supersonic retro-propulsion, clustered
parachutes, etc.) under Mars EDL conditions.
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