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OVERVIEW

The drag experienced by small satellites is examined at an altitude range of 100 to 300 km. This
range was chosen as it represents the perfect zone for Earth observation and reconnaissance
missions. The higher atmospheric density makes it ideal for testing Atmosphere Breathing

Electric Propulsion (ABEP) systems.

The analysis performed in this study aims to identify if Electric Propulsion and Atmosphere
Breathing Electric Propulsion systems can be used to increase the usefulness of small satellites

In Very Low Earth Orbits and find the trad# altitude between the two.
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MOTIVATION o)

INCLUDES THE BENEFITS ASSOCIATED W1TH USING SMALL SAOBLAOBBUBRES

™




MANCHESTER
1824

MOTIVATION: WHY THIS ALTITUDE?

Ground Resolution Debris Density

LEQ Environment (objects =10 cm)

One important parameter for observational

satellitesis the linear (ground) resolution.
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The ground resolution refers to the detail that can

be mapped to a single pixel. Lower values means

that more detail can be captured. 00 800 1000 1200 1400 1600 1800 2000
Altitude (km)

-Image Credit: [1]
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MOTIVATION: WHY SMALL SATELLITES?

Nano/Microsatellite Trends by Purpose (1 - 50 kg)
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- Surrey University IASimposiun2001 [2]

Scientific Scientific
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. . . SpaceWorks
Projections from the House of Commons show gl Forecast

(2016 - 2018)
that between 2015 and 2019 more than 500

small satellites will be launched with an

Technology \_./

estimated market value of $7.4 billion [4].

- Image Credit: [3]
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A Thrust values within the req.l,ured
range. ‘ e
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A Can be made very small.

A Wide range of available opti‘o\n : ,

-Image Credit: NASA
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EXISTING RESEARCH AND TECHNOLOGY

AN OUTLINE OF THE CURRENT RESEARCH AND AVAILABLE TECHNISLEREES IN A

N\
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EXISTING RESEARCH AND TECHNOLOGY:
SMAR-L SATELLITE

ACKS FTANRG avylrftft ardasttAi

Influence, using solar electric propulsion.

A Hall Effect Thruster with 82.5 kg of Xenon gas.

Thruster lifetime of over 4600 hours.

A The mission was extended due to theX dzf (G A Y'I
OF LI 0 At AGASE 26F WEKESDP 9t &

- Image Credit: [5]
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‘A Exceeded its design life of 20 months by |

additional 36 months.

A Perfect platform for testing Atmosphere Breathing

aElectric Propulsion.
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EXISTING RESEARCH AND TECHNOLOGY:
SIMILAR RESEARCH
Drag Compensation EP and ABEP Systems
A Very scarce. A Plenty of research in multiple science
A Primarily focused on LEO and altitudes Eeinas.
above 300 and 400 km. A Comprehensive analysis of different types of

_ electric micrepropulsion systems.
A Small satellites, such as CubeSats are rarely

considered. A ABEP research gives no information on the

_ scalability of the system.
A Only one detailed paper found.

A No comparison between EP and ABEP.
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"~ NUMERICAL ANALYSIS .

PRESENTS THE ATMOSPHERE MODELS, ORBITAL PROPAGATORS ANBHBIRUSTER J! |
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ATMOSPHERE MODELS

A The analysis uses the NRLMSIGE

atmosphere model.

A Drag forces between 0.5 N and 28

were observed for a 1U CubeSat.

A Small variations were found to exist d

to satellite position and time of day.

A Space weather effects are significantl

reduced at lower altitudes.




