Uaedalon

A Revolutionary Morphing Spacecraft Design
for Planetary Exploration




Daedalon . THE CONCEPT
CORE CONCEPT

What if a single vehicle could enter an
atmosphere, take ﬂight to find thr:' IdEaI Iﬂﬂd:ﬂg
site, and then ‘!ﬂﬂd tﬂ_ ful o] 11 its mission?




Naedalon . THE CONCEPT

BENEFITS
= Payload & Mission Flexibility




Naedalon £ : REFINEMENT

METHODOLOGY

= Next logical step was to size the Daedalon vehicle.

= Learned basics of spacecraft design from Space
Mission Analysis and Design (Larson and Wertz).

= Researched prior Mars (and Venus) airplane
concepts and designs.

= Researched morphing wing concepts,

experiments, and system-level analyses.
Contacted NASA Langley, Purdue, GTRI, ASDL.
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Naedalon . REFINEMENT

METHODOLOGY

= Developed parametric sizing spreadsheet for
Daedalon and its Cruise Stage.

= Used SSDL and NASA tools for launch vehicle
selection and cost estimation.

* Developed 3D renderings and 2D CAD Model
for Daedalon.




Jaedalon : BASELINE MISS5ION

BASELINE MISSION
= 2025 flight to Mars
= Launch on Delta II 7925

* Daedalon separates from
its Cruise Stage 5.5 hrs.
betore entry

= Once free of backshell,
Daedalon flies the
circumference of a

160 km diameter crater

= Remaining fuel allows
traversing the crater
diameter to return to
optimum landing site




aedalon : BASELINE MISS5ION

MARS ENTRY INTERFACE
= Direct Entry Trajectory

* Heat Shield TTS supported by Morphing Wing

BACKSHELL REL EASE
Altitude:
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Jaedalon : BASELINE VEHICLE

VEHICLE SYSTEM

= Launch Vehicle

= Cruise Stage 2

E
= Backshell m

= Daedalon L.ander




Naedalon £ : BASELINE VEHICLE

PAYLOAD
Stored in Payload Bay; may be stationary or deployable




Naedalon £ : BASELINE VEHICLE

PAYLOAD
Stored in Payload Bay; may be stationary or deployable




Jaedalon : BASELINE VEHICLE

L ANDER Daedalon Lander Gross Mass Breakdown
250

= Dry Mass: 138 kg
Prop. & Press.: 101 kg
Payload: 12 kg

Gross Mass: 251 kg

= Peak Power
Consumption: 226 W

Dormant Power
Consumption: 30 W
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Naedalon £9: BASELINE VEHICLE

LANDING CONFIGURATION

Cessna 172R
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Naedalon £9: BASELINE VEHICLE

LANDING CONFIGURATION

2.0 m

Dagdalon &= |

Daedalon
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Naedalon £ : BASELINE VEHICLE

LANDER SYSTEMS

Propulsion: Two 36-N Thrusters consume 90 kg of
Monopropellant Hydrazine fuel in 54 min. of
powered low-speed flight.
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Naedalon £ : BASELINE VEHICLE

LANDER SYSTEMS

Power: 670 W-hr. NiH, battery powers lander
from Cruise Stage separation to landing.

On landing, two 0.5 m? solar arrays deploy
over wings. Including body-mounted panels,
array area is 2.5 m? (15% efficient GaAs cells).

Solar Array

Solar Arrays
Storage Pod

and Panels




Jaedalon : BASELINE VEHICLE

DEPLOYMENT Daedalon Lander Morphing Wing

Mass Breakdown

HIGH-SPEED FLIGHT

| LOW SPEED FLIGHT / LANDING
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Naedalon £ : BASELINE VEHICLE

LANDER SYSTEMS

GNC System: 4 kg and 52 W
IMU, Radar, Flight Sensors, 2 Nav Cameras

C&DH System: 3 kg and 20 W
Includes all on-board computers

Communications System: 4 kg and 3 W
Whip antenna for 512 kbps UHF signals to
and from relay satellite (Cruise Stage during
EDL, existing infrastructure for ground ops)

g Thermal Control System: 5 kg and 4 W




aedalon : BASELINE VEHICLE

BACKSHELL

= Provides comm., allows stability during entry

» Sized based on MER, Pathfinder, and ARES

= Diameter: 2.6 m

Backshell Mass: 200 kg
Dry Mass Margin: 50 kg
Total Mass: 250 kg




Jaedalon : BASELINE VEHICLE

CRUISE STAGE

= Dry Mass: 291 kg
Prop. & Press.: 55 kg
Payload: 550 kg

Gross Mass: 896 kg

= Peak Power
Consumption: 367 W

* Diameter: 2.60 m
(plus solar array)
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