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Inflatable Re—entry Vehicle Experiment mission

08.17.09: Black Brant 9 rocket carrying the Inflatable Re—entry Vehicle
Experiment launches from NASA's Wallops Flight Facility. Credit: NASA/Sean Smith

WALLOPS ISLAND, Va. — A successful NASA flight test has shown that a spacecraft

returning to Earth can use an inflatable heat shield to slow and protect itself

%28 7.
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as it enters the atmosphere at hypersonic speeds. This was the first time anyone
has successfully flown an inflatable reentry capsule, according to engineers at

NASA's Langley Research Center.

The Inflatable Re—entry Vehicle Experiment, or IRVE, was vacuum—packed into a 15—
inch diameter payload "shroud" and launched on a small sounding rocket from
NASA's Wallops Flight Facility on Wallops Island, Va. Nitrogen inflated the 10-
foot (8 m) diameter heat shield, made of several layers of silicone—coated

industrial fabric, to a mushroom shape in space several minutes after liftoff.

"This was a huge success,"' said Mary Beth Wusk, IRVE project manager, based at
Langley. "IRVE was a small-scale demonstrator. Now that we've proven the concept,
we'd like to build more advanced aeroshells capable of handling higher heat

rates."

The Black Brant 9 rocket took about four minutes to 1lift the experiment to an
altitude of 131 miles (211 km). Less than a minute later it was released from its
cover and started inflating on schedule at 124 miles (199.5 km) up. The inflation
of the shield took less than 90 seconds.

"Everything performed well even into the subsonic range where we weren't sure
what to expect,' said Neil Cheatwood, IRVE principal investigator and chief
scientist for the Hypersonics Progject of NASA's Aeronautics Research Mission
Directorate's Fundamental Aeronautics Program. "The telemetry looks good. The
inflatable bladder held up well."

Inflatable heat shields hold promise for future planetary missions, according to
researchers. To land more mass on Mars at higher surface elevations, for instance,

mission planners need to maximize the drag area of the entry system. The larger

the diameter of the aeroshell, the bigger the payload can be.

08.10.09

Inflatable aircraft are not a new idea. Hot air balloons have been around for

more than two centuries and blimps are a common sight over many sports stadiums.

%2971
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But it's hard to imagine an inflatable spacecraft.

NASA engineers check out the Inflatable Re—entry Vehicle Experiment (IRVE) in
the lab. Credit: NASA/Sean Smith

> IRVE Fact Sheet (pdf)

Researchers from NASA's Langley Research Center in Hampton, Va., are working to
develop a new kind of lightweight inflatable spacecraft outer shell to slow and
protect reentry vehicles as they blaze through the atmosphere at hypersonic

speeds.

They will test a technology demonstrator from a small sounding rocket to be
launched at NASA's Wallops Flight Facility at Wallops Island, Va. The launch is
scheduled for Aug. 17.

The Inflatable Re—entry Vehicle Experiment, or IRVE, looks like a giant mushroom
when it's inflated. For the test, the silicon—coated Kevlar aeroshell is vacuum—
packed inside a 16—inch (40.6 cm) diameter cylinder, but once it unfurls and is

pumped full of nitrogen it is almost 10 feet (8 m) wide.

Engineers say the concept could help land bigger objects on Mars. "We'd like to be
able to land more mass on Mars,' said Neil Cheatwood, IRVE's principal investigator
and chief scientist of the Hypersonics Project within NASA's Fundamental
Aeronautics Program. "To land more mass you have to have more drag. We need to
maximize the drag area of the entry system. We want to make it as big as we can,

but the limitation has been the launch vehicle diameter."

According to Cheatwood, the idea of inflatable decelerators has been around for
40 years, but there were technical issues, including concerns about whether
materials could withstand the heat of re—entry. Since then materials have

advanced and because of numerous Mars missions, including rovers, landers and

#30m


http://www.nasa.gov/pdf/378699main_NASAFacts-IRVE.pdf
http://www.nasa.gov/images/content/377623main_irve-01.jpg

A, X #7 i
orbiters, there's more understanding of the Martian atmosphere.

That means researchers can now test a subscale model of a compact inflatable
heat shield with the help of a small two—stage rocket. The vehicle is a 50—foot
Black Brant 9 that will 1lift IRVE outside the atmosphere to an altitude of about
130 miles (209 km). Engineers want to find out what the re—entry vehicle will do

on the way down.

"The whole flight will be over in less than 20 minutes,’ said Mary Beth Wusk, IRVE
project manager. "We separate from the rocket 90 seconds after launch and we
begin inflation about three—and—a—half-minutes after that. Our critical data
period after it inflates and re—enters through the atmosphere is only about 30

seconds long."

Cameras and sensors on board will document the inflation and high—speed free

fall and send information to researchers on the ground.

After its brief flight IRVE will fall into the Atlantic Ocean about 90 miles
down range from Wallops. No efforts will be made to retrieve the experiment or

the sounding rocket.

The Inflatable Re—entry Vehicle Experiment is an example of how NASA is using
its aeronautics expertise to support the development of future spacecraft. NASA's
Aeronautics Research Mission Directorate in Washington funded the flight

experiment as part of its hypersonics research effort.

On the day of the launch the Wallops Flight facility plans to use the Internet to

update the countdown status at:

> http://twitter.com/NASA Wallops

A webcast the event will be featured at:

> httn=//wwwunasaﬂgovzcenterszwallops[events[indethtml

(TR )
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Aerojet And NEC To Develop Ion Propulsion Systems For Satellites

by Staff Writers
Sacramento CA (SPX) Aug 05, 2009

Aerojet and NEC Corporation have announced that the
companies will jointly explore the feasibility of jointly
supplying low power ion propulsion systems for the U.S.

and Japanese aerospace markets. Aerojet's electric

Ion propulsion systems can be used for geosynchronous propulsion products are

currently flying on
more than 150

satellite propulsion systems and deep space missions

providing significant advantages over traditional

chemical propulsion systems due to the higher fuel operational satellites

efficiency. and span a broad range

of electric propulsion

Japan Aerospace Exploration Agency (JAXA) and NEC have
products.

jointly developed a low power "Microwave Ion Engine" that

uses microwaves for ion generation, enabling long life and high mission
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reliability. NEC's Microwave Ion Engine is currently flying on JAXA's HAYABUSA
asteroid rendezvous and study mission, and has proven to be robust and reliable,

with more than 30,000 hours of in—space operation.

"Aerojet is a leading supplier of satellite propulsion systems in the United
States and has broad experience and technical capabilities with satellite
propulsion systems,’ said Kunio Kondo, senior general manager, Aerospace and
Defense Operations Unit, NEC Corporation. "Collaborating with Aerojet will help

NEC to expand its low power Microwave Ion Engine business in the U. S. market."

Aerojet's electric propulsion products are currently flying on more than 150

operational satellites and span a broad range of electric propulsion products. Dr.
Roger Myers, general manager of Aerojet's Redmond operations, states that "the low
power Microwave Ion Engine from NEC provides an excellent complement to Aerojet's

broad electric propulsion product offerings."
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NASA., AFOSR Test Environmentally—Friendly Rocket Propellant

WASHINGTON —— NASA and the Air Force Office of Scientific Research, or AFOSR,
have successfully launched a small rocket using an environmentally—friendly, safe

propellant comprised of aluminum powder and water ice, called ALICE.

"This collaboration has been an opportunity for graduate students to work on an
environmentally—friendly propellant that can be used for flight on Earth and
used in long distance space missions,’ said NASA Chief Engineer Mike Ryschkewitsch
at NASA Headquarters in Washington. "These sorts of university—led experimental
projects encourage a new generation of aerospace engineers to think outside of

the box and look at new ways for NASA to meet our exploration goals."

Using ALICE as fuel, a nine—foot rocket soared to a height of 1,300 feet over

Purdue University's Scholer farms in Indiana earlier this month. ALICE is

V23 37—}’,!-


http://www.nasa.gov/home/hqnews/2009/aug/HQ_09-194_ALICE.html
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generating excitement among researchers because this energetic propellant has the
potential to replace some liquid or solid propellants. When it is optimized, it

could have a higher performance than conventional propellants.

"By funding this collaborative research with NASA, Purdue University and the
Pennsylvania State University, AFOSR continues to promote basic research
breakthroughs for the future of the Air Force," said Dr. Brendan Godfrey, director
of AFOSR.

ALICE has the consistency of toothpaste when made. It can be fit into molds and
then cooled to —30 C 24 hours before flight. The propellant has a high burn rate

and achieved a maximum thrust of 650 pounds during this test.

"A sustained collaborative research effort on the fundamentals of the combustion
of nanoscale aluminum and water over the last few years led to the success of
this flight,” said Dr. Steven F. Son, a research team member from Purdue. "ALICE
can be improved with the addition of oxidizers and become a potential solid
rocket propellant on Earth. Theoretically, ALICE can be manufactured in distant
places like the moon or Mars, instead of being transported to distant locations

at high cost."

For more information about the Air Force Office of Scientific Research, visit:

http://www.wpafb.af.mil/AFRIL /afosr

For more information about NASA and agency programs, visit:

http://www.nasa.gov
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Riding an Energy Beam to Space

The next advance in propulsion systems may employ an external light source.
Wednesday, August 05, 2009
By Brittany Sauser

An early model of a laser—propelled lightcraft.

Credit: Rensselaer Polytechnic Institute

This week at the 45th Joint Propulsion Conference and Exhibit in Denver,

researchers, scientists, and engineers will discuss the latest advances in

propulsion systems for spacecraft and commercial aircraft.
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One topic being examined is beam—energy propulsion——using a beam of energy
directed at a spacecraft either to heat up its propellant or to deliver
electricity to its engine. By removing the energy source from the rocket itself,
beam—energy propulsion has the potential to make launching spacecraft cheaper

and more reliable.

B TR R L — R R B, RIFIRTE R RER ST AR, INFANTR S EE R B0 m HE A il %
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In conventional chemical propulsion, massive amounts of energy are stored in a
rocket's fuel, which makes up a significant amount of its weight. In addition,
chemical systems are heated to temperatures above the melting point of some
materials in the rocket itself, says Alexander Bruccoleri, a researcher in the
aeronautics and astronautics department at MIT, who recently received his master's
from the Space Propulsion Lab. Bruccoleri presented a paper at the conference on

August 3 on a comparison metric he invented to test beam—energy systems.
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Beam energy was dreamt up in the late 1970s by NASA Ames Research Center and
the California Institute of Technology. "The idea was to use lasers as a heat
exchanger——take the energy and make a hot fluid that can expand out of the
nozzle," Bruccoleri says. Now researchers are exploring ground—-based lasers systems
that heat fuels such as hydrogen to a temperature that is easier to manage. "The
hydrogen molecules can be accelerated twice as fast as water molecules with the
same temperature, providing better exhaust velocity——the thrust you get for the
rate at which you are burning the propellant,” says Bruccoleri. Using light as an
external power source can alleviate the weight and mass of having an onboard
system, leaving room for scientific payloads, for example, and it provides more

propulsive power.
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Leik Myrabo, an associate professor of mechanical, aerospace and nuclear
engineering a Rensselaer Polytechnic Institute in Troy, NY, says the last three to
five years have brought these systems closer to reality because energy—beaming
technology like laser beams and millimeter wavelength systems have dropped in

cost. Myrabo, founder of Lightcraft Technologies, has demonstrated that one can

propel a small "lightcraft" 71 meters in the air by using pulses of light that
heat the propellant. He currently has a five—year grant from the US Air Force to
explore laser propulsion to launch satellites for extremely low cost at high
reliability, and is conducting tests in Brazil in collaboration with that country's

air force.

While Myrabo says that such systems could be a reality in 5 to 10 years, others
are skeptical. Kevin Johnson, a space exploration and spacecraft propulsion

manager at Lockheed Martin Space Systems in Denver, for example, expresses

concern about the potential for atmospheric interference with the beam. Greg
McAllister, a senior staff propulsion engineer also at Lockheed Martin, agrees and
says that an energy source powerful enough to propel a rocket could also burn it
up.(McAllister is presenting a paper at the conference on testing the pulse

throttle thrusters used for the Mars Phoenix mission.)

Johnson says that while the system could generate enough power from a ground-—

based station and reduce costs, it is "20-plus years" from being feasible.


http://www.lockheedmartin.com/ssc/
http://www.lightcrafttechnologies.com/
http://www.eng.rpi.edu/soe/directory_faculty_details.cfm?facultyID=myrabl
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A test flight of a lightcraft using pulses of light conducted by Myrabo in 2000
at White Sands Missile Range in New Mexico. Credit: RPI

Tags: energy, space travel, lasers, launch vehicles, propulsion systems, exhaust

velocity, light, millimeter wavelengths
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