Solar All-Electric Propulsion System

SOLAR ¢ro.

What is solar electric propulsion?

The Solar Electric Propulsion project has developed solar arraysthat are lighter,stronger,more compact,and
less expensive than those currently available. Solar electric propulsion provides such high fuel economy that it
reduces the amount of propellant required onboard vehicles for deep-space missions by as much as 90 percent.

What is NASA's advanced electric propulsion system?

The advanced €electric propulsion system is the next step in NASA's Solar Electric Propulsion(SEP)
project,which is developing critical technologies to extend the range and capabilities of ambitious new science
and exploration missions.

What is the advanced electric propulsion system?

Testing of Gateway's revolutionary propulsion system,known as the Advanced Electric Propulsion
System,begins at NASA's Glenn Research Center. In-space electric propulsion systems,such as SEP,tout
extremely high fuel economy at lower thrust,providing mission flexibility and capabilities not achievable
using traditional propulsion systems.

What is solar electric propulsion (SEP)?

The Solar Electric Propulsion project will demonstrate the key technologies necessary for robotic and human
exploration-class SEP transportation systems as well as highly efficient orbit transfer capabilities for
commercia space operations and science missions.

What are the two main sources of energy for electric propulsion?
An electric propulsion system uses energy collected by either solar arrays (solar electric propulsion) or a
nuclear reactor (nuclear electric propulsion)to generate thrust.

What is in-space electric propulsion?

In-space electric propulsionis aradical system that can reduce the amount of fuel,or propellant,needed by up to
90% compared to chemical propulsion systems. This results in significant savings in launch costs and greater
mission flexibility.

The objective of the Solar Electric Propulsion System Technology (SEPST) program was to demonstrate a
complete breadboard mercury IPSthat would be applicable to an interplanetary spacecraft [6]. A mercury ion
engine, called SIT-5 was developedaround 1970 for attitude control and NSSK of geosynchronous
satellites. The Solar Electric Propulsion ...

The development of a new transportation architecture is critical to sustain the future of space exploration in

our Solar System. Laser electric propulsion powered by a remote Directed Energy Launch Technology Array,
DELTA-LEP, isuniquely promising for ultra-rapid Solar System transit. The proposed architecture is flexible,
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from pico- and ...

A solar electric propulsion Hall Effect thruster being tested under vacuum conditions at NASA. Credit:
NASA. Since the beginning of the space program, people have been captivated by big, powerful rockets--like
NASA 's...

Advice on all solar electric propulsion systems with one of Sunpower Yachts Solar Electric consultants
regarding questions aboutin-depth functions without disclosure of our suppliers of specific components
attracts afee. Propulsion System Advice $900.00 AUD+ gstper hour ...

NASA"s Jet Propulsion Laboratory in Southern California, which manages the mission, used a similar
propulsion system with the agency"s Deep Space 1, which launched in 1998 and flew by an asteroid and a
comet before the mission ended in 2001. ... "Solar electric propulsion technology delivers the right mix of cost
savings, efficiency, and ...

The advanced electric propulsion system is the next step in NASA"s Solar Electric Propulsion (SEP) project,
which is developing critical technologies to extend the range and capabilities of ambitious new science and
exploration missions. ARM, NASA"s mission to capture an asteroid boulder and place it in orbit around the
moon inthemid ...

Integrated with electric propulsion systems to support both service and propulsion loads by electricity,
All-electric ships (AESS) are now considered a representative and promising technology to shape the future of
green shipping, leading to a growing interest around the world [8]. For example, countries including America,
Britain, and France ...

Advanced Electric Propulsion System (AEPS) for NASA exploration missions through a contract with Aerojet
Rocketdyne (AR). An objective of the AEPS project is ...

SEP HERMeS TDU Evolution to Advanced Electric Propulsion System (AEPS) 013-kW class Hall thruster
ion propulsion string developed for 50-kW SEP vehicles. -Power: 12.5 kW -3X SOTA discharge
power-Propellant Throughput: 1,700 kg -7X SOTA propellant throughput-Maximum Isp: 2,600 s-1.5X SOTA
discharge voltageoUtilizes magnetic-shielding previously ...

Traditional spacecraft engines use chemical propulsion, but newer electric technologies such as solar electric
propulsion are gaining steam, and may be considered as part of NASA"s plan to send ...

into the solar system, analyzing operation of high-power solar propulsion systems in interplanetary space. 11.
THE NASA ASTEROID MISSION, ARRM This mission is a concept under study by NASA that would use
solar electric propulsion to bring a small Near Earth Asteroid (NEA), or a portion of such an asteroid, into a
distant
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gpace transportation systems that will alow us to cost effectively explore the solar system. NASA has
developed numerous solar electric propulsion spacecraft concepts with power levels ranging from tens to
hundreds of kilowatts for robotic and piloted missions to asteroids and Mars. This paper describes nine electric
and hybrid solar electric ...

Electric propulsion (EP) [2], [3] is a more efficient and environmentally friendly alternative to chemical
rockets. EP systems use electrically charged particles, such asions or electrons, to generate thrust. For a given
value of the available power, they produce lower levels of thrust (~5 2?1 0 - 1 to 10 -3 N) than chemical
engines, but with much higher specific ...

The effect of ahybrid battery-diesel electric propulsion system on the exhaust gas emissions for the global dry
bulk carrier fleet is analyzed and a potential of 14% reduction ... it should be noted that wind and
solar-assisted propulsion applicability for shipsis limited. By the way, solar and wind energy usage requires
some structural ...

This solar electric propulsion system will create about 40 kW of power compared to the roughly 13 kW used
on EUTELSAT 7C. NASA"s planned exploration of the Moon, Mars and beyond includes the use of EP tugs
to ...

al of the traditional chemical propulsion systems used for orbit raising. High-power solar electric propulsion
(HPSEP), which combines advancements in solar array and electric ...

Solar Electric Propulsion (SEP) is commonly used to transfer satellites to their proper orbital locations and
keep them on station once there. Energized by the electric power from on-board solar arrays, SEP systems use

It concludes that the solar electric propulsion systems best suited for Discovery missions have a solid system
flight heritage that can meet the requirements for deep space with minimal modifications. Commercially
developed electric propulsion systems offer significant heritage potential and, in many cases, the required
changes for deep-space ...

NASA has selected Aerojet Rocketdyne, Inc. of Redmond, Washington, to design and develop an advanced
electric propulsion system that will significantly advance the nation's ...

About one-half of Everything Launched is In-Space Propulsion It is a Mgor Opportunity for Mission
Affordability Improvement Why Consider Solar Electric Propulsion? Some Factors Influencing Spacecraft
Mass Allocations: Mission: DV, duration, environments Technology changes. launcher size/capability,
payload mass/volume, power system

As the number of possible applications for primary solar powered electric propulsion grows, the burden of
demonstrating this technology grows in proportion. The solar electric ...
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Engineers from NASA and Aerojet Rocketdyne have begun the multiyear qualification testing of the most
powerful solar electric propulsion (SEP) thrusters, which are expected to radically...

A SEP propulsion system is therefore limited to relatively small thrusts ... The PPE [11abc] is a high-power,
60-kilowatt solar electric propulsion spacecraft that will provide power, high-rate communications, attitude
control, and orbital transfer capabilities for the Gateway. The PPE will allow access to the entire lunar surface
and actasa...

Thus, a spacecraft system that can use electric propulsion in the outer solar system was established.
Download: Download high-resimage (707KB) Download: Download full-size image; Fig. 5. Available power
and maximum thrust of the 15 m 2 solar power sail according to sun distance and sun angle. The contour with
numbers describes the power ...

An electric propulsion system uses energy collected by either solar arrays (solar electric propulsion) or a
nuclear reactor (nuclear electric propulsion) to generate thrust, eliminating many of the needs and limitations
of storing ...
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