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Advanced Research and Engineering Services (ARES)
III – Edwards Air Force Base (EAFB) - Air Force
Research Laboratory (AFRL) Rocket Lab

Sierra Lobo, Inc. provides research and engineering services to support
the Air Force Research Laboratory, Aerospace Systems Directorate,
Rocket Propulsion Division (AFRL/RQR) at the “Rocket Lab” located on
65-square miles in the remote northeast corner of Edwards Air Force
Base (EAFB), in California’s Mojave Desert. July 1, 2016, will mark the
beginning of the fifth and final year of the current contract, with SLI
continuing to meet or exceed all of the defined performance incentive
measures to earn every one of the six-month period, all-or-nothing
incentive fee awards to date.
One of the programs that Sierra Lobo ARES III engineers support is
AFRL’s Liquid Engines Branch (RQRE) efforts on the Hydrocarbon Boost
(HCB) program. A major HCB program milestone was recently
achieved at the Rocket Lab; the full-power, full-duration testing of the
Oxygen-Rich Staged Combustion (ORSC) sub-scale preburner, as described in the Air Force news article below.

(Photo Credit: USAF)
(Photo Credit: USAF, Ron Fair)

Above: Air Force Rocket Research Laboratory—Edwards AFB

Air Force Demonstrates Key Rocket Engine
Technologies for Next Generation Launch Systems
The Air Force Research Laboratory and contractor Aerojet
Rocketdyne (subsidiary of Aerojet Rocketdyne Holdings,
NYSE: AJRD) achieved a major milestone under the Hydrocarbon Boost program, which is advancing domestic rocket
engine technologies in support of next generation launch.
The Hydrocarbon Boost (HCB) program completed full power, full duration testing of the oxygen-rich staged combustion (ORSC) sub-scale preburner. Testing was conducted at
the historic rocket Test Stand 2A at Edwards Air Force Base.
The facility was first utilized in the Apollo program to test the

F-1 engine used to power Saturn V rockets to reach the
moon.
The sub-scale preburner test campaign accomplished the
first demonstrations of several key rocket engine technologies, including the first use of Mondaloy 200 superalloy in a
rocket engine environment and the first operation of a diluent type preburner. Demonstration of Mondaloy 200 that
was co-developed by Aerojet Rocketdyne and the AFRL Materials Directorate, was a critical step to proving this unique
Continued on page 2
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(continued)

Air Force Demonstrates Key Rocket Engine
Technologies for Next Generation Launch Systems
Continued…
combination of high-strength and
burn resistance necessary for hardware
survival in the harsh ORSC
rocket environment.
"These tests are a significant milestone for our program, but also just the beginning of an
effort to develop and transition the tools, components, and
knowledge needed for our customer and the U.S. rocket
industry," said Dr. Shawn Phillips, Chief of the AFRL Rocket
Propulsion Division.
The U.S. has a limited technology base in the highperformance ORSC rocket engine cycle. The United Launch
Alliance Atlas V launch vehicle is powered by Russian RD180 rocket engines, which were developed based on decades of ORSC research and development in the former Soviet Union. Tensions with Russia spurred limits on future
use of the RD-180 engines for national security launches
and triggered increased U.S. government investment in
ORSC technology for industry to use in order to provide
future launch services for National Security Space launch
needs.
A key goal of the Hydrocarbon Boost Technology Demonstrator is to mature the technology readiness of ORSC engine components for the advancement of the U.S. rocket
technology base. This is also a key goal of the Booster Propulsion Technology Maturation (BPTM) projects led by the
Air Force Space and Missile Systems Center (SMC) at Los
Angeles Air Force Base.
"The DoD is absolutely committed to transitioning off the
RD-180 as quickly as possible, while ensuring there are no
impacts to national security. Programs such as BPTM are
essential to achieving that objective while solidifying U.S.
assured access to space and supporting the U.S. launch
industry's viability in the global
market,"
(Photo Credit:
NASA) said Lt. Gen. Samuel Greaves, SMC Commander and Air Force program Executive Officer for Space.
Technology maturation and risk reduction efforts are part
of a comprehensive Air Force plan to transition off of the
RD-180 engine. One objective of the BPTM project areas is
to advance technology readiness through critical rocket
engine component design, integration, and testing. To this
end, SMC augmented HCB program funding to accelerate
development of the HCB full-scale preburner and enable
near-term U.S. demonstrations that are critical to overcome
key ORSC challenges. These critical ORSC challenges include combustion instability, oxygen compatibility of materials in severe high pressure and temperature environ-
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(Photo Credit: USAF )

Above: Hydrocarbon Boost sub-scale preburner firing at full-power at Test
Stand 2A, Air Force Research Laboratory April 21, 2016.
(Photo Credit: NASA)

ments, and complex preburner startup and shutdown transients. The improved knowledge base, test results, and lessons learned in the HCB program and other BPTM activities
are shared with the entire U.S. rocket propulsion
community.
"An objective of this program is to help eliminate the United States' reliance on foreign rocket propulsion technology," commented Maj. Gen. Tom Masiello, AFRL commander. "This is key to ensuring our national security, and the
people of the Rocket Propulsion Division are making impressive strides in achieving our goal."
The highly instrumented HCB sub-scale preburner tests
generated critical data for design and development of the
full-scale preburner. Design and fabrication of the full-scale
ORSC Hydrocarbon Boost preburner is underway. Preburner component level testing will be conducted
at NASA Stennis Space Center prior to Hydrocarbon Boost
integrated engine testing at AFRL in the 2020
timeframe. Successful program
completion will demonstrate
national goals for the Rocket
Propulsion for the 21st Century
program, which is co-chaired by
the Office of the Secretary of (Photo Credit: NASA)
Defense and NASA.

Source: http://www.edwards.af.mil/news/story.asp?id=123473528
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A Note from Our President, Daniel R. Lowe
The first six months of 2016 were very busy and productive for everyone. All of you continue to
provide excellent service and products to our customers. Your work helps advance the state-ofthe-art in aerospace technology and improve the Warfighter’s ability to protect our nation. Here
are a few highlights:






Our team at NASA’s Glenn Research Center (GRC) is supporting NASA, Lockheed Martin,
and the European Space Agency’s test of the Orion Service Module (Manned Space
Capsule) test article.
As a member/partner in National Aerospace Solutions, LLC (NAS), we began Phase-in of the
Test Operations and Sustainment Contract (TOS) at the U.S. Air Force’s Arnold Engineering
and Development Complex (AEDC). AEDC has some of the largest, most complex,
aerospace test facilities in the world.
Our team at the U.S. Army’s Redstone Test Center (RTC) provides T&E support for Army
helicopter aviation platform upgrades, as well as missile and sensor upgrades.
Our team at NASA’s Kennedy Space Center (KSC) is designing, building, and commissioning
the launch systems for their Space Launch System.

Finally, I would like each of you to think about Sierra Lobo’s Core Values and how you (as
individuals), and we (collectively as an organization) can have a more positive impact in our
work environment by practicing and engraining these values:









Daniel R. Lowe
President

Acknowledge our people as the foundation of the company
Promote open communication
Commit to the safety and protection of the environment
Exceed customers’ expectations
Pursue excellence and continuous improvement
Never accept complacency or the status quo
Empower employees with the proper level of responsibility, authority, and accountability
Promote outreach, education, and growth in our communities and our nation

Sincerely yours,

Daniel R. Lowe
President

Follow Us on Social Media
Follow Sierra Lobo on social media to keep up-to-date with the latest company news and benefit from a range of useful
resources through one of the following channels:
Facebook: www.facebook.com/sierralobo
Twitter:
https://twitter.com/sierralobo
LinkedIn: https://www.linkedin.com/company/sierra-lobo-inc
We would like to expand our follower base so we can utilize these resources to
quickly and efficiently disperse company and industry news to our employees,
customers, teammates, and all those with interest in the industry. It’s also a great
way to keep up with the latest work on our projects and contracts. By following
our company on LinkedIn, becoming a fan on Facebook, or following our tweets
on Twitter, you can be sure that you will hear the latest information first.
Connect with us and — most importantly — with each other. Take a look at our
social media posts and visit our website at www.sierralobo.com to join the
conversation.

We are known by the tracks we leave...
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Sierra Lobo Spotlights:
The Career of Mark Haberbusch and
The New Technology and Technical Services Group
Mark Haberbusch started working for Sierra Lobo, Inc. (SLI)
in 1996. Over his twenty-year tenure at Sierra Lobo, Mark
held many positions with his most recent role serving as
the Director of Research and Technology. Mark’s roles and
responsibilities during this time included setting long-term
goals for product research and development, securing
funding, and guiding the technical execution of projects.

(Photo Credit: SLI)

During his time at Sierra Lobo, Mark made many
contributions to the field of cryogenics, including serving as
principal investigator for development of the Densified
Propellant Management System (DPSM) as part of NASA’s
Space Launch Initiative (SLI), the Second Generation
Reusable Launch Vehicle Technology Program, working on
the National Aero-space Plane’s (NASP) Slush Hydrogen
Program, and assisting with the first densified hydrogen hot
fire of an RL10 rocket engine. He also led the development
of several cryogenic products and, as a result, received the
prestigious R&D 100 award in 2001 for the Cryo-Tracker®
probe, and another in 2011 for the Cryo-Force™ Unmanned
Underwater Vehicle Power System.

(Photo Credit: SLI)

Above: Mark Haberbusch, former
SLI Director of Research and Technology, exhibited at Space Tech in 2015

Recently, Mark Haberbusch has decided to part ways with
Sierra Lobo and start his own business building and
operating hydrogen-powered, unmanned-aerial vehicles.
As of June 28, 2016, the Technology Group has been
retitled to Technology and Technical Services with Antony
(Tony) Skaff serving as the Director. Tony Skaff has been
with Sierra Lobo since 1996, and he has worked in many
different engineering capacities, with an emphasis on
cryogenic
fluids
management.
Mark’s
former
responsibilities for research and technology will be taken
on by Dr. Phil Putman, now Manager of Research and
Technology. The Technology and Technical Services group
will continue to report to the SLI CEO.
Mark was a highly valued team member and one of the
earliest employees of Sierra Lobo. We wish him all the best
in his new endeavors.

(Photo Credit: SLI)

(Photo Credit: SLI)

Above, and left: (L-R) Dr. Phil Putman, Manager of Research and Technology,
giving Congressman Jim Jordan a tour of SLI facilities
Above, and right: Tony Skaff, Director of Technology and Technical Services

New SLI Technology and Technical Services Organizational Chart
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Goddard Space Flight Center Commercialization
All test facilities are located under one roof at NASA Goddard Space Flight Center in Greenbelt, Maryland.

Space Simulation Testing







Perform thermal vacuum, thermal balance, and bake-out
tests in chambers that range from 3' diameter x 4' length
to 27' diameter x 40' height
Simulate on-orbit space environments down to vacuum
pressures of <1 x 10-5 Torr and temperatures in the GN2
(-140C to +150C or -220F to +302F) and LN2
(-190C or -310F) range
Achieve required thermal control zones using thermal
conditioning units, cryo-panels, cold plates, and heater
control racks
Monitor contamination and the outgassing rates with
chamber cold-finger and Thermoelectric Quartz Crystal
Microbalance (TQCM)






Structural Dynamics Testing


Mechanical Integration Services













Fabricate, assemble, and build flight hardware and GSE
Manage and perform spacecraft handling operations
Provide cleanrooms, including the world's largest Class
10K cleanroom, for integration activities
Flight hardware precision assembly
Ground support equipment assembly
Scaffolding assembly, use, and inspection
Pyrotechnics handling and installation
CNC and manual machining
Fork lift and crane operations
Mobile aerial platform operations
Orbital and traditional welding certifications
Provide structural analysis, mechanical design, and
assembly

Electromagnetic (EMI) Testing

Two independent test facilities provide a minimum of
20dB absorption and 6dB absorption of normally incident electromagnetic waves, above 20 MHz
Contains internally-generated, radiated electromagnetic waves with a combination of energy-absorbing panels and wall-mounted ferrite tiles for optimized anechoic performance
Conduct magnetic dipole moment testing and spacecraft magnetometer calibration in a 9.5-ft diameter
Helmholtz coil facility







Acoustic test facility is comprised of a 39' x 27' x 42'
reverberation chamber, acoustic horns, 8 microphones,
noise generators, control console, and data handling
system
Mass properties measurement facility measures hardware weight, Center of Gravity (CG), Moment of Inertia
(MOI), and Product of Inertia (POI)
Modal survey test facility measures dynamic response
characteristics of aerospace structures
Static load equipment used for testing strength qualifications
Vibration test equipment utilizes electro-dynamic exciters to apply the force and amplification
High capacity centrifuge used for strength testing has
a nominal test radius of 60’; and maximum acceleration
forces of 30g

For a complete list of facility specifications and capabilities, please visit:

www.SpaceTestFacilities.com

Rick Palmisano
Commercial Business Manager
Sierra Lobo, Inc.
(301) 286-5754
rick.palmisano@nasa.gov

Space Environment Simulator (SES)

Spacecraft Magnetic Test Facility (SMTF)

High Capacity Centrifuge (HCC)

We are known by the tracks we leave...
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Sierra Lobo Exhibits at the 2016 Space Congress
Sierra Lobo exhibited at the 44th Space Congress from May
24-26, 2016, located at the Radisson Resort Port Canaveral/
Cocoa Beach. The Space Congress® is a forum that allows
for technical interchange between aerospace professionals,
faculty, students, and the general public regarding current
space initiatives. Kennedy Space Center (KSC) Visitor
Complex participates in panel discussion at this event
hosted at the Radisson Resort in Port Canaveral/Cocoa
Beach.

Space Wing Launch Group Commander, Colonel Eric
Kryrstkowiak. A dinner banquet featured Dr. Buzz Aldrin
speaking about the future of space exploration.
Learn more about Space Congress 2016 at
http://commons.erau.edu/space-congress-proceedings/
proceedings-2016-44th/.

This year’s theme, The Journey: Further Exploration for
Universal Opportunities, showcased the evolution of the
space industry as NASA, U.S. Air Force, Federal Aviation
Administration (FAA), aerospace companies, entrepreneurs,
and universities continue to meet the challenges of the
future.
The three-day conference included speakers such as Apollo
astronaut Buzz Aldrin, Kennedy Space Center Director Bob
Cabana, ‘Mars Czar’ Professor Scott Hubbard, and 45th

(Photo Credit: SLI)

(Photo Credit: SLI)

Above: Scott Altman, former NASA astronaut, stopped by to
pose with Kathy Arnoczky, SLI BD team, in the SLI booth

Above: SLI team Doug McLellan, Karen Lowe, Steve Grasl, and
Kathy Arnoczky (not pictured) attended the 2016 Space Congress

Above: (Pictured L-R) Kathy Arnoczky, SLI BD team, and Winston
Scott, former NASA astronaut, posed for a picture in the SLI booth

Above: SLI’s very own Steve Grasl, PMP, (pictured in the middle)
talks about our capabilities to booth visitors

We are known by the tracks we leave...
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(Photo Credit: SLI)

(Photo Credit: SLI)
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Sierra Lobo Exhibits at the
National Space Symposium
On April 11-14, 2016, Sierra Lobo, Inc. (SLI) exhibited at
the 32nd National Space Symposium, which was held in
Colorado Springs, Colorado.

The National Space Symposium – In a Nutshell:
The National Space Symposium (NSS) is considered to be
the most premier global, commercial, civil, military, and
emergent space conference. It features a future-oriented
agenda, lively and productive networking discussions,
global representation, and various exhibits showcasing
the latest in space technology.

The conference was a great venue for SLI and set the
stage for us to showcase our latest innovations, including
the CryoCube™ CubeSat and the Thermoacoustic Stirling
Heat Engine (TASHE), and also gave us the opportunity to
implement two new marketing campaigns, which helped
us bolster our brand presence on social media.

This year’s conference featured more international
participation then in the past, with 30 international
exhibits representing 14 countries, including Austria,
Belgium, Canada, Denmark, France, Germany, Israel,
Japan, New Zealand, Norway, Scotland, Sweden, the
United Kingdom and United States.

During the show, we held a business card raffle and gave
away a drone. The rules of the contest were simple:
attendees were asked to drop a business card in our
fishbowl and then come back at a certain time for the
drawing. The winner had to be present to win. Our raffle
winner, Mike Grimaldi, was then photographed with the
drone and featured on all of our social media outlets,
including Facebook, LinkedIn, and Twitter.
In addition to the raffle, we also implemented a Twitter
photo booth contest called “Sierra Lobo’s Space-Out
Photo Booth Contest,” which ran throughout the duration
of the show. This exciting contest offered attendees the
chance to take pictures with their mobile devices, utilizing
our photo booth and props, then upload their photos on
Twitter for a chance to win a drone. A week after the
show, the photo booth winner, Darren Osbourne, was
chosen and announced, and his photo was posted on all
social media platforms.
Overall, we felt our presence at NSS was a success as we
were frequently visited by numerus attendees. Our
contest grabbed the attention of many participants, and
we gained some traction with branding our social media
presence.

(Photo Credit: SLI)

Above: Sierra Lobo’s booth at the 32nd National Space
Symposium

(Photo Credit: SLI)

Above: Social media advertisement posted
on our Facebook, Twitter, and LinkedIn

We are known by the tracks we leave...

Above: (L-R) Mike Grimaldi, winner of our business
card raffle; and Carolyn Hammett, BD and
Marketing (SLI)
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Above: Darren Osbourne,
winner of the SLI photo booth
contest
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Sierra Lobo Sponsors the Third Annual VASBA Gala
The Virginia AeroSpace Business Association (VASBA) is an
organization made up of representatives from the
aerospace community in the Commonwealth of Virginia, of
which Sierra Lobo is one of the founding sponsors. VASBA
holds various events such as luncheons with guest speakers
and meet and greet socials. VASBA is a nonprofit
association that acts as an advocate for the aerospace
industry before federal, state, and local policymakers, as
well as a sponsor of various scholarships for STEM students.
Sierra Lobo was a Platinum Sponsor at this year’s annual
spring Gala held in late April and was represented by Dan
and Karen Lowe, Jack and Laurie Schlank, Kay and Todd
Corr, Vernon and Mary Vann, Bo and Judy Walkley, and Bob
and Linda Glover. Guests who joined Sierra Lobo at our
tables included NASA Langley Associate Center Director

Cathy Mangum, and Chief Engineer David McGowan with
his wife, Christie.
Also in attendance at the event were Virginia Senator Frank
(Photo Credit: SLI) from Virginia Senator Mark
Wagner, a representative
Warner’s office, and the Director of the Virginia Space
Grant Consortium. The keynote speaker for the evening was
John Langford, Founder and CEO of Aurora Flight Sciences,
who provided a presentation on unmanned aerial vehicles.
The affair proved to be a huge success, with VASBA
receiving positive comments from many of the attendees.

(Photo Credit: SLI)

Above, and right: SLI’s tables for the VASBA Gala

(Photo Credit: SLI )
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Ohio Veterans Set Sail on Sandusky Bay
The Sandusky Sailing Club (SSC) hosted the
first Ohio Veteran’s Home (OVH) sailing event
on Saturday, May 22, 2016. Though the
weather did not cooperate, everyone who
came had a great time. Freedom Boat Club
brought out their pontoon boat and offered a
ride around the bay and a couple of brave
volunteers went for a short sail on the
Windriders.
Everyone enjoyed a lunch prepared by the
Smokin' Heifer BBQ and paid for by Sierra
Lobo, Inc. A very nice pulled pork and beef
brisket was served. About 20 volunteers and
participants, including Sandy Kordupel,
Corporate Administrative Assistant (SLI), her
husband, Steve, and her granddaughter,
Kerigan, enjoyed the fellowship as they
waited for the rain to ease off.

Sierra Lobo purchased lunch
from the Smokin’ Heifer for
everyone at the sailing event

Thanks to all the SSC volunteers that came
out to brave the cold wet day. Thank you all
for a great time.
Above: Attendees enjoy sailing around
Sandusky Bay and Cedar Point with Ohio
Veterans, OVH staff, and volunteers

SLI Attends the 2016 Goddard Memorial Dinner
First celebrated in 1958, the Dr. Robert H. Goddard Memorial
Dinner is a major event on the National Space Club’s
Washington, D.C. calendar. This year the dinner was held on
March 11, near the anniversary of the first successful flight by Dr.
Goddard of a liquid-fueled rocket. Sierra Lobo was well
represented at the event, which brings together nearly 2,000
members of the Government, industry, and educational space
community.
Awards are presented to a number of outstanding individuals for
accomplishments
in
spaceflight,
engineering,
science,
management, and education. The premiere award, the Goddard
Trophy, is presented to an individual, group, or program
deemed to have made the most significant contribution to space
activity in the previous year. Candidates for the Goddard Trophy
are nominated by members of the National Space Club Goddard
Trophy Selection Committee, who then vote by secret ballot to
select the winner of the trophy.

(Photo Credit: SLI)

Above: Sierra Lobo’s table at the 2016
Goddard Memorial Dinner

A listing of previous recipients can be reviewed here:
http://www.spaceclub.org/events/gmd-trophy.html

We are known by the tracks we leave...
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Sierra Lobo Sponsors
NASA Glenn Research Center 75th Anniversary
Sierra Lobo was a proud sponsor of the NASA Glenn Research Center ‘s
(GRC) 75th anniversary Open House located in Cleveland, Ohio, at
Lewis Field on May 21-22. The event was free and open to the public.
The open house allowed the public a chance to tour NASA’s worldclass facilities, meet astronauts, and talk with scientists, engineers, and
technicians working on the nation's space and aeronautics programs.
SLI employees working the event were Diane Pruitt, Buyer I, who served
as a tour guide, and Alex Yeckley, Manager of Engineered Systems,
who supported the robotics program.

(Photo Credit: NASA)

NASA Glenn was founded in 1941 as the Aircraft Engine Research Laboratory,
charged with improving the state of aircraft engines. Research on piston
engines rapidly evolved to the emerging fields of jet engines and rocket
propulsion. Since then, Glenn has continued to drive research, technology, and
systems to advance aviation, enable exploration of the universe, and improve
life on Earth. The center's world-class test facilities, large wind tunnels,
research aircraft and more than 100 laboratories have positioned Glenn as the
premier center for aerospace testing and technology maturation. This is NOT
an annual event. The last open house was in 2008.
Source: http://www.ohio.org/events/75th-anniversary-open-house-cleveland

Sierra Lobo Attends the JPL Small Business Council
Sierra Lobo, Inc. (SLI) attended the JPL Small Business Council in Pasadena,
CA, on May 6, 2016. Representing Sierra Lobo’s table at the event was Alex
Yeckley, Manager of Engineered Systems, and Chris Smith, MEDALS Program
Manager. The event was held to promote the JPL Small Business Council in
celebration of National Small Business Week. The goal of the event was to
allow the JPL community to learn more about other companies and their
capabilities, as well as
providing companies the
opportunity
to
gain
insight as to where they
can market their services.

(Photo Credit: SLI )
(Photo Credit: SLI )

Above: Chris Smith, MEDALS Program Manager, discusses SLI
capabilities with a visitor
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SPOTLIGHT ON ARES III: Edwards Air Force Base, CA
Sierra Lobo, Inc. (SLI) provides research and engineering
services to support the Air Force Research Laboratory
(AFRL), Aerospace Systems Directorate, Rocket Propulsion
Division (AFRL/RQR) in the development of advanced rocket
propulsion technology and its transition into space and
missile propulsion systems. ARES III has 24 full-time
employees to support The Advanced Research and
Engineering Services Contract (ARES III) activities. SLI has
been fortunate to identify students from local universities
for internships and full-time employment under the
Science, Technology, Engineering, and Mathematics (STEM)
and Cooperative (COOP) programs. Mr. Phuoc Hai Tran was
a student who worked as an intern at both AerojetRocketdyne and at AFRL.
Phuoc Hai joined the ARES III team in the Fall of 2014, after
completing his undergraduate and Master degrees in
Aerospace Engineering from UCLA, where he investigated
the combustion characteristics and thermoacoustic
coupling of a liquid ethanol fuel droplet combustion system
in the presence of high amplitude acoustic excitation using
phase-locked
pressure
measurements
and
OH*
chemiluminescence imaging. Phuoc Hai’s primary role at SLI
is to provide support to the members and endeavors of
Project Themis. Project Themis, an AFRL in-house research
group under the Combustion Devices Branch (AFRL/RQRC),
focuses on both fundamental and applied studies of fluid
dynamic processes occurring in rocket engine combustion
devices, especially for application to the Hydrocarbon Boost
(Air Force Next-gen LOX/RP Engine Technology
Demonstrator program.)
Phuoc Hai is actively engaged in data reduction, analysis of
system conditions, management of build-up logistics, and
fulfillment of operational requirements for two Project
Themis test areas, where he is both the development
engineer and team lead for the Project Themis Diluent
Mixing Study (a modular cold flow platform). This platform,
currently in build-up, is designed to investigate fluidic
mixing via confined jets-in-crossflow in a supercritical,
cryogenic environment. In the coming months, Phuoc Hai
will become increasingly involved with test engineering and
development for the Project Themis Hot-Fire Facility,
accelerating its activation to meet high demand sub-scale
testing capability needs for rocket components and
combined subsystems.
In addition to his engineering responsibilities, Phuoc Hai
finds time to remain involved with his alma mater as an
industry advisor/mentor to the UCLA Rocket Project (URP).
The students of the URP are in the midst of designing,
manufacturing, and testing of both a hybrid sounding
rocket and a nitrous oxide monopropellant test bed, which
is being developed as part of a URP internal research and
development project. Phuoc Hai regularly communicates
with the URP through status reports and design reviews to

We are known by the tracks we leave...

11

(Photo Credit: USAF)

Above: UCLA Rocket Project Members

provide both technical and leadership insights and aid in
the pursuit of technical excellence. In return for their rigor,
Phuoc Hai actively explores avenues of collaboration
between the student group, AFRL, and SLI to meet their
technical and materiel needs. The efforts of the URP
students have so far culminated in, among others,
construction of test support hardware, execution of two hot
-fire tests, airframe manufacturing, and numerous technical
reports and design reviews.
UCLA Rocket Project posed for a photo next to their custom
modular vertical test stand and commercial-off-the-shelf
nitrous oxide hybrid rocket motor after completion of hotfire testing at the Friends of Amateur Rocketry site
(friendsofamateurrocketry.org) on November 19, 2015. Data
and knowledge gained from the tests will improve their
ability to achieve the target 10,000 ft. AGL. The team plans
to participate in the 11th Intercollegiate Rocket Engineering
Competition in June 2016.
The aforementioned documents are approved for
Distribution A: Approved for public release; distribution
unlimited, (Public Affairs Case No 16175) – Judy Knox,
Contract Specialist, email judy.knox@us.af.mil.

James B. Eckmann
ARES III Program Manager
Air Force Research Laboratory (AFRL) Rocket Lab
Edwards Air Force Base, CA
Article approved by PA (Public Affairs)
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Gravity Assisted SmallSat Launch Architecture
SmallSats (satellites under 100 kg) have drawn renewed
attention from the government and commercial satellite
industries alike for their potential to offer global and
persistent coverage of space-based capabilities at a
reduced cost.
Yet these systems have yet to see
mainstream use in the space community, largely due to the
difficulty of developing a global constellation under the
modern launch paradigm. Today’s launch vehicles don’t
generally deploy satellites into more than one plane per
launch. This means that a large constellation requires
several launches, one for each plane, in order to develop
global coverage. This, in turn, means increased cost.
SmallSats also generally launch as a secondary payload, and
“piggyback” a ride to the primary payload’s destination.
Consequently, SmallSat mission planners have little to no
control over the spacecraft’s final destination. These two
complexities have acted as an insurmountable barrier to
SmallSat constellation development and negatively impact
their attractiveness versus traditional satellites.
Mr. Jordan Smiroldo, an SLI Systems Analyst supporting the
Systems Analysis Group of the Rocket Propulsion Division,
Combustion Devices Branch (AFRL/RQRC), has formulated
an analysis to show that a single launch vehicle can be used
to launch large constellations of SmallSats to different orbit
planes by exploiting the oblateness of the Earth. The
concept, originally patented by Orbital Sciences in 1990 for
a different application, involves launching satellites to a
parking orbit that is slightly different than the desired final
orbit. Due to their differences, the gravitational effect of
the Earth’s oblateness causes the parking and final orbits to

experience relative nodal precession, resulting in a drift
between the two orbit’s planes over time. This drift can be
exploited to form a constellation of SmallSats that offers
global and persistent coverage. Furthermore, the analysis
shows that the required formation time can be insignificant
when compared to the wait time associated with secondary
launch, while offering full and persistent coverage at a
reduced price. Mr. Smiroldo also showed that the launch
architecture is driven by the propulsive capability of the
SmallSat, not the launch vehicle, demonstrating that a
technology push in SmallSat propulsion would have a clear
pay-off.
(Public Affairs Case No. 16286)

SPOTLIGHT ON MPIC: Johnson Space Center –
Houston, Texas
Sierra Lobo, Inc. (SLI) provides engineering
and technical services in support of the
MPIC (Orion MPCV Program Integration
Contract). The Orion MPCV (Multi-Purpose
Crew Vehicle) is NASA’s current initiative to
build a vehicle to carry crew into space.
While the Orion MPCV Program is still in its
early stages, it has already posted
several successes:

Complex. The two-orbit, four-hour,
unmanned flight tested many of the
vehicles critical systems – and had a
successful splash-down/recovery.

The Orion Launch Abort System Flight Test was conducted
on May 6, 2010, at White Sands Missile Range.

In Houston, SLI personnel work in line
with NASA and vehicle contractors to
provide space flight simulation that is
critical to testing and integration of the
Orion vehicle. SLI provides hardware
and software design, as well as construction and
(Photo Credit: NASA)
maintenance support of the flight simulators.

The Orion EFT1 (Exploration Flight Test 1) vehicle was
launched December 5, 2014, atop a Delta IV Heavy Rocket
from Cape Canaveral Air Force Station’s Space Launch

Michael J. Bennett
MPIC Program Manager
Johnson Space Center – Houston, TX

We are known by the tracks we leave...
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Sierra Lobo’s TDEC Focus on Technology:
CryoCube is a free-flying spacecraft based on the 3U CubeSat form factor with a modular design to
accommodate different payloads that require low temperature, long-duration, free flight.

Sierra Lobo is providing a CryoCube to
NASA Kennedy Space Center
for a CubeSat Launch Initiative mission.

Features







Can carry payloads that are incompatible with
experiments on the International Space Station, e.g.,
liquid oxygen or liquid hydrogen
Attitude control/sunshield combination provides
temperatures in experiment unit below 100K, or below
30K with addition of active cooling
Supports long duration (multiple month) experiments
Can capture images of low-temperature payloads
Thermal management approach is applicable to largescale spacecraft
Can serve as bus for other payloads
(1.5U payload volume available)
(Photo
Credit:
SLI/

Potential Payloads






Cryogenic fluid management
Infrared thermal imaging
Pharmaceutical and biotechnology
Superconductivity
Boiling and condensation physics

We are known by the tracks we leave...

Contact:
Dr. Philip T. Putman
Manager, Research & Technology
Phone: (419) 499-9653 Ext. 164
Fax: (419) 499-7700
Email: pputman@sierralobo.com
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SLI-Sponsored Mavericks
Compete in 2016 FIRST Robotics Competition
A team of Sierra Lobo-sponsored high school students from EHOVE Career Center and other schools near Milan, Ohio,
recently competed in two regional events as part of the 2016 FIRST Robotics Competition (FRC). Team 2252 – also known
as the Mavericks – competed at the Palmetto Regional in Myrtle Beach, SC, and at the Buckeye Regional, held at the
Wolstein Center arena at Cleveland State University. The team finished the season with a record of 17-12-1.
The goal of the FRC is to inspire high school students to pursue careers in the
science and technology fields. This marks the tenth year that the SLI TDEC
facility has sponsored an individual team. NASA is also a major national
sponsor of the competition, with an additional 3,000 sponsors at a variety of
levels. 2016 marks the 24th FIRST Robotics Competition, with over 78,000
high school students from twelve countries organized into over 3,100 teams.
They did this with the help of more than 14,000 adult mentors and over 11,000
other volunteers. Student participants were eligible to apply for over $22M in
college scholarships specifically for FRC participants, provided by nearly 200
different sources.
This year’s competition was called “FIRST Stronghold,” a capture-the-flag
game in which alliances of three robots each storm a castle while their
opponents seek to do the same. The event is played on a 27’ x 54’ field. In
the first 20 seconds of each match, robots work autonomously to score goals
and weaken opponent defenses. During the 120-second teleoperated period,
human operators control their robots. Additional points were awarded to
robots that could climb the castle wall in the final 20 seconds of the match.
For more information about FIRST and the FRC, go to www.usfirst.org. To
become an SLI volunteer or mentor, contact Alex Yeckley at the SLI Milan
office (419-499-9653. Ext. 115). All SLI contract sites are encouraged to
become involved in sponsorship and volunteer opportunities. Technical skills
are NOT required.

(Photo Credit: SLI )

Above: Students and Mentors work together to
prepare the robot for a match

(Photo Credit: SLI)

Above: The Mavericks (2252) prepare to storm an opponent's castle

We are known by the tracks we leave...
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SLI’s TDEC Focus on Technology:
Thermoacoustic Stirling Heat Engine (TASHE) for Space Power and Cooling

(Photo Credit: SLI)

NASA Space Power and Cooling
Needs


NASA requires highly efficient and reliable power
convertors to conduct planetary exploration and
space missions



Sierra Lobo TASHE is designed to support duplex
cooling and power generation for Venus surface
missions



High efficiency is necessary to reduce the number of
GPHS units, decreasing the cost to the space
program



Reliability is a necessity for mission success



The Sierra Lobo TASHE Space Power Convertor has
the potential to meet these requirements based on
its inherent design features and mode of operation

Above: TASHE Replaces Displacer Piston with Thermal Buffer Tube for
Thermal Isolation and Gas Inertance Tube for Power Transfer

Sierra Lobo Space Power TASHE has Clear Advantage over State-of-the-Art Convertor

(Photo Credit: SLI/Jacobs)

DeltaEC
(12 kW)

Frequency (Hz)

TASHE Performance

Test

DeltaEC
(TSPC)



The system achieves acoustic power
efficiencies at the design point of 36.4%

30

29.3

130



Hot Heat Exchanger Metal Temperature (K)

955

945

1000

DeltaEC model predictions match test data
within 10% validating model



Main Cold Heat Exchanger Metal Temperature (K)

296

287

300

TASHE Input Power at Hot Heat Exchanger (kW)

11.51

10.78

0.891

Scaling TASHE power scales cross-sectional
flow areas proportionally, roughly preserving
component lengths, while minor scaling
effects result in little to no change in efficiency

Pressure Amplitude at Load Inlet (psia)

62.5

62.4

49.7

PV Acoustic Power Output (kW)

4.51

3.92

0.3

TASHE Actual Acoustic Power Efficiency (%)

39.1

36.4

33.7

56

52

48

Parameters

Acoustic Power Efficiency as Percent of Carnot (%)
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Contact
Alex Walker
Aerospace Engineer
Email: awalker@sierralobo.com
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Green Propellant Conditioning System at the
NASAGRC Altitude Combustion Stand (ACS)

Above: Altitude Combustion Stand (ACS) at NASA Glenn
Research Center

NASA Glenn Research Center’s Research Combustion Lab (RCL) is
in the process of readying their existing Altitude Combustion
Stand (ACS) facility for new rounds of testing various thrusters,
including those designed to run on “green” monopropellants.
These green propellants are much less toxic than the hydrazine
propellants typically used for certain space applications in the
past. But to qualify these new breed of green propellant thrusters
for space, additional testing is needed to fully validate their
performance over the full range of conditions that might be
encountered in such an extreme environment.

One of the conditions requiring validation is to confirm that adequate thruster performance is maintained over the full
range of green propellant temperatures that could potentially exist over the entire flight envelope. To allow researchers to
obtain this required data, Sierra Lobo has been contracted to design and fabricate
new test equipment which will integrate into the ACS facility, and allow for the
conditioning of green propellants to the specific temperatures and pressures desired.
As the name implies, NASA’s ACS facility is already capable of simulating altitudes of
up to 100,000 ft., and can be used for the testing of small to medium size rocket
engines. For this new facility modification, NASA chose to utilize the skills and
expertise of Sierra Lobo engineers and technicians at SLI’s Technology Development
and Engineering Center (TDEC) in Milan, OH, due to their unique expertise in
propellant conditioning systems. SLI-TDEC also designed and fabricated similar
propellant conditioning systems at ACS in 2008 for liquid methane and liquid oxygen.
The main objective for this new test system is to condition the green propellant to
temperatures between 10 – 50C, and to maintain those specific temperatures within
+/-2C level of accuracy during run durations of up to one hour. A critical design
review of this green propellant conditioning system is currently scheduled for midsummer of 2016, and operational capability is expected to be achieved at ACS by the
summer of 2017.

Above: Methane / Oxygen Thruster
Hot-Fire Test at ACS

SLTF Testing for GRC
Testing was recently performed for NASA Glenn Research Center (GRC) at the
Sierra Lobo Test Facility (SLTF) for the Structural Heat Intercept, Insulation, and
Vibration Evaluation Rig (SHIIVER) program. That program involved the
investigation of structural cooling using tank boil off vapor to intercept
conductive heat leak, the design, construction, and performance of MLI on a
large flight tank configuration, and MLI blanket durability under launch
acoustic vibration conditions. The testing at the SLTF consisted of flowing
liquid hydrogen through a heat exchanger and evaluating its performance
based on varying the power applied, varying the flow rate, and observing the
outlet temperature of the vaporized hydrogen.

Above: Testing for SHIIVER at SLTF

We are known by the tracks we leave...

In previous years, Sierra Lobo also tested a skid for the Ascent Abort-1 Crew
Module Roll Control System Pressure Reducing Assembly for GRC at the SLTF.
The main test objective was to conduct system level testing of the AA-1 RCS to
generate data (pressures and temperatures) for comparison to fluid/thermal
model results developed by GRC. The testing consisted of charging four
composite overwrapped pressure vessels with gaseous nitrogen to 3500 psi @
70F, cycling the thruster valve assembly according to a mission profile, and
then venting the rest of the system down.
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Sierra Lobo’s TDEC Focus on Technology:
Helium Reclamation System
Gaseous helium (GHe) recovery systems are essential to reduce the operations costs
of testing and launching rockets and preserving our helium resources.

Features



HRS purifies hydrogen/helium mixtures by removing hydrogen
HRS Generates 99.995% pure helium (50 ppm hydrogen)
HRS uses 1/10th the energy as compared to cryogenic separation of
hydrogen from helium
HRS produces purified helium at 1/100th cost of commercially available
helium
Scalable




Rocket Launch Facilities (NASA/Cape Canaveral AFB, Vandenberg AFB)
Rocket Engine Test Stands (NASA SSC, MSFC, Aerojet)






Sierra Lobo Helium Reclamation
System (HRS)

Potential Applications

(Photo Credit: NASA)

(Photo Credit: NASA)

Contact:
(Photo Credit: NASA)

Mr. Brad N. Stoops
Principal Engineer
Phone: (419) 499-9653 Ext. 110
Fax: (419) 499-7700
Email: bstoops@sierralobo.com

We are known by the tracks we leave...
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CMOE Contract: NASA Langley Research Center
(LaRC)
Center Maintenance, Operations,
and Engineering (CMOE)
NASA Langley Research Center (LaRC)

What we do here at NASA Langley

(Photo Credit:
(PhotoNASA)
Credit: NASA)

Above: NASA Langley Research Center

NASA Langley is featured in a video titled “NASA Langley 2016” that
gives an excellent overview of all the contributions made here at the
center. “Researchers at NASA Langley contribute to just about every
mission NASA has from aviation to earth science to space
exploration. Here's what just a few of NASA Langley's 3600
employees do in 2016 - the year before the research facility turns
100.” You can find the video via NASA.gov or go directly to the link
at https://www.youtube.com/watch?v=29q-GsqPsTA. Many of the
capabilities and facilities covered in this video have been designed,
built, maintained, supported, and/or operated by the CMOE contract.

Facility Coordinator of the Quarter Award Goes to
Mike Croft
Mike Croft fills the role of facility coordinator at the
NASA Langley Steam Plant as a CMOE employee. Mike
shines amongst his peers that include NASA civil
servants and contractors. He has been recognized as
the model facility coordinator often, most recently
selected as the Facility Coordinator of the 2015 4th
quarter. In this role, Mike must ensure all occupants of
the steam plant are aware of safety concerns, planned
outages, emergency procedures, etc. Mike organizes
monthly safety walkthroughs and invites members
outside of the facility to get a fresh perspective. He
turns the experience into an “all out” tour of the facility
and learning opportunity for the entire group. Mike
openly shares his experiences with his staff, peers,
partners, and customers to ensure the needed
knowledge is shared and available to everyone who is
interested in gaining it.

We are known by the tracks we leave...

(Photo Credit: NASA/David C. Bowman)
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Utility Helper Advancement Program implemented at
the NASA Langley Steam Plant
Sierra Lobo’s Mike Croft and the management of the steam
plant facility implemented a mentoring program called the
Utility Helper Advancement Program. This program will
enable new employees to be fully trained and qualified for
specific roles at the facility. This program will grow young,
untrained individuals into a career as a steam plant operator
(stationary steam engineer). Mike is responsible for defining
each area of skill and knowledge required at each
qualification level. The biggest obstacle was achieving
support needed from the IAMAW Union Officials. Mike
worked directly with the local union stewards to accomplish
the needed support.
(Photo Credit:
NASA)

(Photo Credit: NASA)

Above: Mike Croft is a part of the mentoring program at the
steam plant facility

CMOE FY 2016 2nd Quarter
Performance Recognition
Leadership Award goes to
Mike Croft
By now you might think Mike Croft is the only guy we have
here at CMOE. The truth is, he is not. There are nearly 400
CMOE employees here at NASA Langley. However, he does
know how to shine. Mike is the kind of guy that loves his
job and wants to be great at all he does. Mike was selected
for the CMOE FY 2016 2nd Quarter Performance
Recognition Leadership Award. The nominations require the
candidates show a “demonstration of exceptional leadership
by an individual that captures the true meaning of servant
leadership by being fully engaged with co-workers,
maintaining high integrity, fostering a culture of caring at
the workplace, demonstrating a selfless attitude, and
showing true concern for the safety and well-being of
others.” This is an ideal description of the kind of leader
Mike Croft is for the CMOE contract.

We are known by the tracks we leave...
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(Photo Credit: NASA)

Above: Mike Croft received the CMOE 2016
2nd Quarter Performance Recognition
Leadership Award
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NASA 5K Moonwalk & Run at Langley Research Center
Sierra Lobo was a sponsor of the third annual NASA 5K Moonwalk & Run at
the Langley Research Center on the morning of June 5, 2016. The race day
activities included the LaRC Kids K so the kids ten and under can be involved,
sometime with a little help from their sponsoring adult.
The 5K course featured many facilities that highlight what is done here at the
NASA Langley Research facility such as the four large spheres along Langley
Blvd., several wind tunnels and labs, and most impressively, through the
NASA hangar full of NASA aircraft on display.
Several CMOE employees were involved in the planning of the NASA 5K,
including Sierra Lobo’s Program Manager, Kay Corr. Captured below are
some photos of Sierra Lobo employees and other participants during the
run.

(Photo
Credit:

Above: Pictures from the NASA 5K Moonwalk and Run at Langley Research Center
Photo Credit: NASA

We are known by the tracks we leave...
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ETIS II NASA GSFC Contractor Excellence Award
(Photo Credit: NASA)

Mechanical Integration Technician Alex Schaeffer received
the Contractor Excellence Award for his excellent skills in
assembly, machining operations, bonding, and integration
on the Magnetosphere MultiScale (MMS) Mission and the
Neutron Star Interior Composition Explorer (NICER)
instrument. Alex provided his bonding experience and
designed the necessary tooling for the successful assembly,
integration, and test of the eight flight and one Engineering
Test Unit (ETU) mag boom assemblies. MMS was launched
last year, and all eight flight magnetometer booms
deployed successfully and are performing (stability and
strength) well.
He is the lead mechanical technician on NICER, which is
scheduled to launch this year and be delivered to the
International Space Station (ISS). It is an extremely
demanding instrument due to low cost, compact schedule,
and a complicated technical instrument. Alex led a team to
build a 23 ft. tall stable test stand to support a 200 pound,
one meter in diameter mirror for precise alignment
measurements. He bonded 27 dedicated mounting pads to
the mirror to meet the gravity distortion requirements. He
provided input, assembly/drill jigs to assemble an ETU and
flight structure that required very tight alignment
tolerances. He used the instrument CAD model to design
and fabricate the tooling to install 56 “film meshes.” These
ultrathin films are extremely sensitive to damage from
physical handling or even the slightest difference in air
pressure. Alex designed a unique tool to install the release
actuator (frangibolt-type titanium bolt with
machined notch that breaks when a
shaped memory alloy is heated and
expands, creating critical tensile load at the

(Photo Credit: NASA)

Above: Presentation by Dr. Susan Breon and Chief Lee Niemeyer to
Alex Schaeffer, Engineering Technician“In recognition of your dedication, creativity, and outstanding mechanical
technician contributions to both the MMS and NICER projects”

notch) and even provided input for the design of the actual
frangibolt. Alex is responsible for the precise preloading of
the launch lock frangibolts, which critically support NICER
for launch and on-orbit environment.
Alex provided
outstanding support in the ETU and flight integration and
test program and readily provided technician services to the
other subsystems, when needed.
Alex provides a creative, well thought-out approach to
technical problems. He is gifted with a great touch for
delicate,
hands-on
tasks.
NICER
completed
its
environmental test program at GSFC and shipped to the
launch site in June.

(Photo Credit: NASA )

(Photo Credit: NASA )

Above: Alex Schaeffer receiving ETIS II award
(Photo Credit: NASA )
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ETIS II Recognitions, Awards, and New Employees
Over the past six months, 39 employees were recognized for outstanding support/performance on the ETIS II contract.
Allen, Nathan
Amrhein, Chuck
Berrier, Josh
Berrier, Joshua
Borten, Jeff
Bullinger, Mike
Burtis, David C
Chamber, Bill
Dorn, Bob
Dumonchelle, Larry
Edwards, Jerome
Fontaine, Victor
Harbor, Azuka

Johnson, Calvin
Kwiatkowski, Nick
Lopez, Julio
Mayhew, Dan
McDonnell, Kevin
McLean, Kyle
Mentges, Andy
Micciolo, Mike
Mobley, Jeff
Palmisano, Rick
Passaro, Tony
Pollard, Clay
Richardson, Troy

Rogers, Martin
Sansebastian, Marc
Schaeffer, Alex
Scharmann, Andrew
Smith, Barry
Smith, Davis
Strawhorn, Jason
Sullivan, Sheryl
Sweeney, Janet
Tilwick, Leon
Townsend, Dean
Wenzel, Greg

New Hires:
 Geovanni Munguia, Engineer Technician
 Keijon Waters, Jr. Financial Analyst

Women in Engineering
Mary Hackney and Mary Ann Geinzer attended the Women in Engineering Developing Revolutionary Engineers and
Mentors (WIE DREAM) Conference at the University of Maryland College Park on February 27, 2016. The focus of WIE is on
the recruitment of prospective female engineering students and the retention of current undergraduate and graduate
female engineering students. Approximately 581 high school students and parents and 149 volunteers attended the
conference. Participants had the choice to attend different sessions throughout the day. Professional engineers, university
faculty, staff, and current engineering students led the highly interactive sessions and demonstrations.

Left: Women in
Engineering Developing
Revolutionary Engineers
and Mentors (WIE
DREAM) Conference

(Photo Credit: NASA)

Above: Mary Ann Geinzer and Mary Hackney
(Photo Credit: NASA )
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ETIS II Contract: Testing the James Webb Space
Telescope with Radio Waves
Environmental Test and Integration Services II (ETIS II)
NASA Goddard Space Flight Center (GSFC)
The instruments that will fly aboard NASA's James Webb
Space Telescope not only have to be tough enough to
survive in the cold of space, but they also have to work
properly in the electromagnetic environment on the
spacecraft, so they're tested for both. Recently, they
passed a test for the latter in a very unique room.
Stepping inside NASA's Electromagnetic Interference or
EMI laboratory at NASA's Goddard Space Flight Center
(GSFC) in Greenbelt, Maryland’s white room, a team of
engineers clad in "bunny suits" or white suits recently and
successfully completed one of the key environmental tests
for the Integrated Science Instrument Module (ISIM), the
science payload of the James Webb Space Telescope.
The ISIM can be considered the eyes and ears of Webb
telescope, and the purpose of the test was to verify that
these eyes and ears will be compatible with the
electromagnetic environment on the spacecraft.
Once inside the clean room, the team sets up antennae for
different tests. Their first task was to measure the
electromagnetic emissions from the ISIM in order to
assess the likelihood of interference to the rest of the
spacecraft. They also illuminated the ISIM with
electromagnetic waves in order to assess the likelihood of
interference from the rest of the spacecraft.
These tests must be performed in an anechoic (Latin for
"no echo") chamber. The conical structures jutting out
from the walls absorb the electromagnetic energy in order
to minimize reflections. As much as a sound booth works
to minimize the reflection of sound waves, the anechoic
material minimizes reflections of electromagnetic waves
so that they don't bounce back and combine with the
original waves, which would disturb the integrity of the
test.
"The anechoic material minimizes reflections in order to
give maximum control of the test," said Goddard Chief
EMC Engineer John McCloskey. "A metal wall is like a
mirror for electromagnetic waves. These walls are
designed to absorb the radiated energy and minimize
reflections so that we know what we are actually
measuring. We need to know that what we are measuring
is actually coming directly from ISIM and not from
multiple reflected paths in the room."

We are known by the tracks we leave...
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(Photo Credit: NASA / Chris Gunn)

Above: Team of engineers from left to right: Andy Mentges, Nathan
Block, Vaughn Nelson, Rob Houle (NASA), John McCloskey (NASA), Mark
Branch (NASA), Rick Jones, Greg Jamroz

The project schedule allotted 10 days for the test. The
team met all the test objectives in 8.5 days. ISIM passed
with flying colors.
"Despite a few setbacks, our team finished the test ahead
of schedule and beat the deadline," said John McCloskey.
"This test is important because when the James Webb
Space Telescope is operating in space and identifying
distant galaxies and other astronomical objects, we will
have confidence that these are indeed real objects and not
blips caused by electromagnetic interference."
Now, the ISIM is inside the thermal vacuum chamber at
NASA Goddard, undergoing its third and final cryogenic
test. This test will ensure that Webb telescope's eyes and
ears will work properly in the frigid temperatures of space.
The images from the Webb telescope will reveal the first
galaxies formed approximately 13.5 billion years ago. The
telescope will also see through interstellar dust clouds to
capture stars and planets forming in our own galaxy. At
the telescope's final destination in space, one million miles
away from Earth, it will operate at incredibly cold
temperatures of minus 387 degrees Fahrenheit, or 40
degrees Kelvin. This is 260 degrees Fahrenheit colder than
any place on the Earth's surface has ever been.
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ETIS II Optical Engineer Receives ISTD Division
TEAM SPIRIT Award
On May 10, 2016, Kyle F. McLean
(Pinnacle), with the ETIS II Optical
Integration Group, was awarded the
NASA-GSFC Instrument Systems and
Technology Division Team Spirit Award
for contractors.
Recipients of this
award exemplify the spirit of teamwork,
partnering, dedication, and excellence
in their efforts to support the ISTD
mission. This was in recognition of his
outstanding team work and leadership
on the development of the vibration
fixture for the James Webb Space
Telescope. (JWST)

personnel. The planning and “systems”
role that Mr. McLean took on was well
above his grade and, indeed, would
have been a challenge even for a senior
engineer. He embraced the job with
gusto and was the first to find design
problems and solve them with the
mechanical integration team.
In the words of the Optical Integration
and Test Lead, “… I was extremely well
served by this Code 540 engineer. With
Mr. McLean in charge of the alignment
activity and leading our metrology
efforts for the vibration fixture, I knew it
was one job I would not have to worry
about… It was a true pleasure to see
how well he led his Code 551
metrology team and interacted with the
Code 551 and 543 customers --- they
were all one team.”

NASA-GSFC is tasked with building the
(Photo Credit: NASA / Kathy Gammage)
ground support equipment (GSE)
vibration fixture for environmental
Above: Kyle McLean receiving Team Spirit
testing of the flight JWST Optical
Award from Cynthia Simmons, ISTD
Division Chief
Telescope and Instrument System
(OTIS). OTIS is the key government
deliverable for the flagship JWST mission. The mechanical
alignment tolerances of this ~2x2 meter vibration fixture
The Project Design lead noted, “...Kyle McLean has been
are extremely tight, because the telescope’s structure is
doing a fantastic job planning for the alignment of the
composite and the interface is non-kinematic. The GSE
alignment critical OTIS vibration fixture. His knowledge,
interfaces must be aligned to less than the width of a
skills and can-do attitude have been essential to getting us
human hair under all conditions.
to the point where we will be able to perform alignment of
the vibe fixture shortly. He is patient with metrologyMr. McLean was placed in charge of the alignment and
challenged folks like me and has been a true pleasure to
metrology of the vibration fixture interfaces with minimal
work with.”
oversight from the NASA Optics Branch or more senior

AAHM/National Engineers Week
In March, several ETIS II Team members
supported the National Engineers Week
by speaking and/or demonstrating our
engineering labs for the (approximately
90) visiting STEM students. The students
were all very engaged and asked many
questions. ETIS II was recognized for
taking the time to inspire these students
and share their passion for the work they
do at NASA GSFC.
(Photo Credit: NASA )

Above: Bill Chambers discusses Acoustic and
Vibration Testing
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(Photo Credit: NASA)

Above: Nate Block and Rick Jones
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Historic Snow Storm Hits the Atlantic
East Coast
On Friday, January 22, 2016, the beginning of a colossal
snowstorm was beginning to forge its way onto NASA
Goddard Space Flight Center in Greenbelt, Maryland.
Preparations were also beginning for a team of more than
twenty engineers and scientists as they hauled food,
clothes, cots, and mattresses into the facility. The team
remained at GSFC through the weekend as they kept watch
over the Space Environment Simulator (SES), part of the
guts of the James Webb Space Telescope.
With a fast-approaching launch date in 2018, the project
had to remain on schedule, which meant working through
the blizzard. The SES requires constant monitoring to
ensure the stability of the chamber. Preparations for the
blizzard included testing of the facility’s back-up
generators.

(Photo Credit: NASA)

The team did their best to make themselves comfortable.
“No Noise” signs were posted where individuals were taking
a well-earned rest. The sacrifices of the team allowed for
the testing to continue without a hitch.
A luncheon was held to recognize personnel who worked
through the blizzard. Teammate Executives attended to
recognize the employees’ dedication to the customer.

(Photo Credit: NASA)

(Photo Credit: NASA)

ETIS II Lunch and Learn
The first ETIS II Lunch & Learn (L&L) was held in March.
Guest speaker was Keith Gendreau (Principal Investigator
for NICER) who spoke of the Neutron Star Interior Composition Explorer (NICER). Seventeen personnel attended.
The April L&L was facilitated by Dr. John Mather, American
Astrophysicist, Cosmologist, and Nobel Prize in Physics
laureate for his work on the Cosmic Background Explorer
(COBE) Satellite. In May, Lead Scientist Dr. Thorsten
Markus presented information about ICESat-2/Atlas and
the missions the ETIS II team helps bring to life.

(Photo Credit: NASA)

Above: April Lunch and Learn with Dr. John Mather

We are known by the tracks we leave...

25

WolfTracks

July 2016

ETIS-IIGSFC

Robotics Alliance Project Mission
Sierra Lobo technicians and other contractors from the Advance Manufacturing Branch (AMB) partners with the Robotics Alliance Project Mission in support of the FIRST ROBOTICS COMPETITION (http://www.firstinspires.org/) providing
full service fabrication support in a mobile machine shop
environment. During the St. Louis, Missouri, world championship event, 624 national and international teams were
represented from 24 countries. The AMB mobile fabrication
team manufactured 710 jobs in support of real-time team
competitive activities.
This multi-national event forges a bridge with future STEM
candidates to enable the implementation of future robotic
space exploration missions. The visibility of the competition
reaches throughout the NASA community and worldwide,
with NASA Administrator Charles Bolden congratulating the
team.

(Photo Credit: NASA)

Above: All Support Services Contractors pictured are
SLI employees from various NASA centers

(Photo Credit: NASA)

Above: Inside the Mobile Machine Shop Pictured: Joe Cushen, Jed
Devilbliss, Andrew Mos, Vish Mahabir

ETIS II Gets Fit
In an effort to place a further focus on health
and safety, as well as provide an additional
opportunity for informal communication, the
ETIS II contract initiated the ETIS II Walk. A
series of walks will begin at the Integration
and Test Complex, and each lasts for about
30 minutes. The first walk was held March 23.
(Team pictured on the left.)

(Photo Credit: NASA)

Above: ETIS II Walkers

On Wednesday, May 25, TEAM WOLF took to
the GSFC streets in the 40th Anniversary twomile Fun Run, to defend the trophy they won
last October as First Place Contractor Team!
(Team pictured on the right.)
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(Photo Credit: NASA)

Above: 40th Anniversary GSFC Fun Run - TEAM WOLF.
Team Wolf won the race for the second year in a row!
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James Webb Space Telescope is Rolled Over
Inside the clean room at NASA's Goddard Space Flight
Center, the golden James Webb Space Telescope is viewed
from overhead with its secondary mirror booms stowed. This
is the position the secondary mirror will be in during launch.
In the next few months, engineers will install other key
elements, and take additional measurements to ensure the
telescope is ready for space.
The telescope's mirrors are covered in a microscopically thin
layer of gold, which optimizes them for reflecting infrared
light, which is the primary wavelength of light this telescope
will observe. To ensure the mirror is both strong and light, the
team made the mirrors out of beryllium. Each mirror segment
is about the size of a coffee table and weighs approximately
20 kilograms (46 pounds). A very fine film of vaporized gold
coats each segment to improve the mirror's reflection of
infrared light. The fully assembled mirror is larger than any
rocket, so the two sides of it fold up. Behind each mirror are
several motors so that the team can focus the telescope out
in space.

(Photo Credit: NASA / Chris Gunn)

Above: James Webb
Space Telescope at NASA’s Goddard Space Flight
(Photo Credit: NASA)
Center

The James Webb Space Telescope is the scientific successor
to NASA's Hubble Space Telescope. It will be the most
powerful space telescope ever built. Webb will study many
phases in the history of our universe, including the formation
of solar systems capable of supporting life on planets similar
to Earth, as well as the evolution of our own solar system. It is
targeted to launch from French Guiana aboard an Ariane 5
rocket in 2018. Webb is an international project led by NASA
with its partners, the European Space Agency (ESA) and
Canadian Space Agency (CSA).
Follow the below link to view the actual raising and turning of
the JWST.
http://apod.nasa.gov/apod/ap160509.html

(Photo Credit: NASA )
(Photo Credit: NASA)

Above: Chris Scolese showing “Bill Nye the
Science Guy” the Test Facilities used for JWST
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Columbia Scientific Balloon Facility
In February, SLI’s Lifting Devices and Equipment (LDE) and Pressure Vessels and Systems (PVS) group from Wallops Flight
Facility (WFF) performed their annual recertification trip to Columbia Scientific Balloon Facility (CSBF) in Palestine, Texas. Chuck
Amrhein, Marty Rogers, and Dean Townsend worked to inspect, test, and recertify all lifting equipment and pressure
in
(Photo Credit:systems
NASA)
that
facility for
the year.

Above, and around: Pictures from the recertification trip to
Columbia Scientific Balloon Facility in Palestine, Texas

ETIS II Annual
Hot Dog and
Sausage Lunch
ETIS II employees enjoyed hot dogs, sausages, and
more provided by the Team Wolf Recreation
Committee. “Chief Chef” Sherrod Ware and his
crew cooked up a delicious array of hot dogs and
sausages, peppers, and onions at this highly
anticipated and much enjoyed annual event. Team
Wolf continues to provide a variety of events
throughout the year, and they are very appreciated
by the employees. Activities range from pizza
parties, hot dog lunches, annual holiday party, and
holiday breakfast, to off-Center events such as
taking in a ballgame at the AA Baltimore Orioles
Affiliate – Bowie Baysox.

We are known by the tracks we leave...
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RDSTS Contract: Wright Patterson Air Force Base
.

Research and Development Structural Test Services (RDSTS)
Wright Patterson Air Force Base (WPAFB)

AFRL and Museum Restoration Teams Assemble
The Titan IVB

Air Force Research Laboratory Engineers and Sierra Lobo Technicians from the Structural Validation Branch of the Aerospace
Vehicles Division, Aerospace Systems Directorate, partnered with the restoration crews from the National Museum of the U.S.
Air Force to assemble the 60-foot-tall payload fairings of the Titan IVB launch vehicle between February 14 and March 2, 2016.
The Titan IVB, with roots going back to the early days of U.S. Air Force and civil space launch, is significant as the museum
looks to share the story of U.S. Air Force and USAF-enabled space operations in its Space Gallery. The Titan IVB will be on
display in the museum’s new fourth building, which opens to the public June 8, 2016.

We are known by the tracks we leave...
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KESC Contract: NASA Kennedy Space Center (KSC)
Kennedy Engineering Services Contract (KESC)
NASA Kennedy Space Center (KSC)

Mobile Launcher Tower Umbilicals Undergo Tests
NASA’s Space Launch System rocket, or SLS, will be the
most powerful rocket in the world and will have the capability to launch humans beyond Earth’s orbit. The SLS
rocket, powered by four RS-25 core stage engines and
two, solid-rocket boosters, along with an RL-10 in-space
propulsion engine; will provide the energy necessary to
launch the Orion spacecraft on to deep-space destinations, including the journey to Mars.
Prior to rollout for launch, the Orion spacecraft will be
stacked atop the SLS rocket and processed on the mobile launcher inside the Vehicle Assembly Building High
Bay 3 at NASA’s Kennedy Space Center in Florida. The
tower on the mobile launcher will be equipped with several connections, called launch umbilicals, which will
connect to the SLS’s core stage and twin solid rocket
boosters, as well as the Interim Cryogenic Propulsion
Stage (ICPS) and the Orion spacecraft. These umbilicals
will provide power, communications, coolant, and fuel.
Additional accessories will provide access and stabilization to the rocket and spacecraft.

(Photo
Credit:
NASA)

The launch umbilicals and accessories are being tested
at Kennedy’s Launch Equipment Test Facility (LETF) by
the center’s Engineering Directorate, Engineering Services Contract and NASA’s Ground Systems Development and Operations Program (GSDO). The tests will
ensure each launch accessory is functioning properly and
is ready for installation on the mobile launcher tower.
During launch, each accessory will release from its connection point, allowing the rocket and spacecraft to lift
off safely from the launch pad.

(Photo Credit: RTC)

Above: SLS Umbilical/Access Arm Configuration
Photo Credit: NASA

Currently, the LETF is testing the Orion Service Module
Umbilical (OSMU) and is preparing the Interim Cryogenic
Propulsion Stage Umbilical (ICPSU) for testing. The OSMU is the interface between the Mobile Launcher Tower
and the Orion Service Module. The ICPSU provides LH2
fill and drain, LO2 fill and drain, GH2 vent and other
commodities and connections to the SLS Upper Stage
Interim Cryogenic Propulsion Stage. Testing at the LETF
is expected to be completed in 2017.

We are known by the tracks we leave...
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Work Platforms Installed in the Vehicle Assembly
Building
The first of ten work platforms that will provide access to
NASA's Space Launch System (SLS) rocket has been installed
inside the Vehicle Assembly Building (VAB) at NASA's Kennedy Space Center in Florida. When the SLS arrives at Kennedy for processing prior to launch, it will be housed in the
VAB atop the mobile launcher and will stand more than 350
feet above the ground. Engineers are installing platforms at
key points along the body of the rocket to provide access
needed for launch preparations.

structural support and contain the drive mechanisms to
move them in and out or up and down, as needed. The
GSDO, along with the ESC project support, are overseeing
upgrades and modifications to the VAB, including installation of the new work platforms, marking preparations for
the agency's journey to Mars.

An overhead crane that can hold as much as 325 tons was
used to lift the first half of the K-level work platforms from
High Bay 4 through an opening in the divider between the
bays approximately 19 stories up, across the transfer aisle,
and then lower it into High Bay 3. The platform was secured
into position, about 86 feet above the VAB floor, or nearly
nine stories high. The K-level work platform halves will provide access to the SLS core stage and solid rocket boosters
during processing and stacking operations on the mobile
launcher. A total of ten levels of new platforms, 20 platform
halves altogether, will surround the SLS rocket and Orion
spacecraft and provide access for testing and processing.
The giant steel platforms, each measuring 38 feet long and
62 feet wide, will be attached to rail beams that will provide

(Photo Credit: NASA)

(Photo
Credit:
RTC)

Above: Inside the Vehicle Assembly Building at Kennedy Space Center, a
325-ton crane lifts the first half of the K-level work platforms up for installation
in High Bay 3 on Dec. 22. The platform was secured into position on tower E,
about 86 feet above the floor

(Photo Credit: NASA)

Above: A 325-ton crane is used to lift the first half of the K-level work platforms
for NASA's Space Launch System (SLS) into position in High Bay 3
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Veg-03 Plant Pillows Delivered to the Space Station
Plant pillows containing ‘Tokyo Bekana’ Chinese cabbage
seeds for NASA’s third veggie plant growth system
experiment, Veg-03, were delivered aboard the SpaceX
Dragon cargo craft during its eighth Commercial Resupply
Services mission to the International Space Station on April
8. The plant pillows were prepared at Kennedy Space
Center before their trip to the space station.
Veg-03 is a follow-on experiment to the Veg-01
experiment that launched in 2014 and contained
“Outredgeous” red romaine lettuce seeds. Plants grow
differently in space than on Earth based on differences in
the environmental factors controlling growth. Future longduration missions into the solar system, finally culminating
on Mars, will require a fresh food supply to supplement
crew diets.
Understanding how plants respond to
microgravity is an important step toward that goal.
Inside the Flight Experiment Development Laboratory,
operated and maintained by KESC at the Space Station
Processing Facility, the Veg-03 science team inserted a
wick into each of the 18 pillows and then measured a
precise

amount of calcined clay, or space dirt, and fertilizer and
inserted the mixture into each pillow. Each plant pillow
was sealed by sewing the open end shut. The science
team sanitized the cabbage seeds, along with additional
“Outredgeous” lettuce seeds, and then planted two seeds
into each of the wicks before sealing the pillows in gasimpermeable bags and packing them into a cargo
transport bag.
Twelve pillows of Chinese cabbage and six of lettuce were
sent to the space station. Veg-03 will build on former
crewmember Scott Kelly’s autonomous gardening by
testing similar gardening procedures with the leafy greens.
Aboard the space station, crew members will insert the
plant pillows into the veggie plant growth system, activate
the system’s LED lights, add water, and regularly monitor
and care for the growth of the plants. An identical ground
control set of pillows were created and will be activated in
the veggie ground control unit in a controlled environment
chamber in the SSPF when Veg-03 is activated on the
station.
Veg-03 will continue NASA’s deep-space plant growth
research to benefit the Earth and the agency’s journey to
Mars.

(Photo Credit: NASA)

Above: A ‘Tokyo Bekana’ Chinese cabbage seed is inserted into the wick of one of
the plant pillows for the Veg-03 experiment inside the veggie flight laboratory in
the Space Station Processing Facility at Kennedy Space Center
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NASA’s “Spaceport of the Future” Reaches Milestone
NASA recently completed a major milestone on its
journey to Mars and is ready to begin another phase of
work on its spaceport of the future, where the next
generation of astronauts will launch to Mars and other
deep-space destinations. The agency wrapped up a
comprehensive and successful review of plans for the
facilities and ground support systems that will process
the Space Launch System (SLS) rocket and Orion
spacecraft at NASA’s Kennedy Space Center in Florida.
The Ground Systems Development and Operations
Program (GSDO), responsible for processing SLS and
Orion for flight and ensuring all systems and facilities
are ready, completed its critical design review in
December 2015. An independent assessment by a
standing review board was completed in January. In the
final step before actual fabrication, installation and
testing of Kennedy’s ground systems, the GSDO
program and review board briefed the results of their
assessments to NASA’s Agency Program Management
Council, led by Associate Administrator Robert
Lightfoot. “The team is working hard and we are
making remarkable progress transforming our facilities,”
said Mike Bolger, GSDO Program manager. “As we are
preparing for NASA’s journey to Mars, the outstanding
team at Kennedy is ensuring that we will be ready to
receive SLS and Orion flight hardware and process the
vehicle for the first flight in 2018.”
The heavy-lift rocket will be stacked in the Vehicle
Assembly Building on the mobile launcher and roll out
to Launch Pad 39B atop a modified crawler-transporter.
The Orion spacecraft will be fueled with propellants in
the Multi-Payload Processing Facility at the center prior

to stacking atop the rocket. The launch team will use the
new command and control system in the firing room as
the clock counts down to liftoff of SLS’s first flight.
ESC is a critical part of this program. ESC is providing
software programming support for the new command
and control system and testing support at the Launch
Equipment Test Facility and project support for the
Vehicle Assembly Building and Mobile Launcher
modifications. ESC is also providing fabrication and
technical support for the Pad 39B upgrades.

(Image Credit: NASA)

Above: This artist concept depicts the SLS rocket rolling out of the
VAB at NASA’s Kennedy Space Center

KSC’s March of Dimes Golf Tournament
On April 15, 2016, the Kennedy Space Center
held a Center-wide golf tournament at
Melbourne’s Baytree Country Club to benefit the
March of Dimes. Sierra Lobo and several other
KSC contractors were corporate sponsors. It was
a great day enjoyed by all, and the event raised
over $9,000 for the March of Dimes.

(Photo Credit: Tracy Yates ESC)

(Photo Credit: Tracy Yates ESC)

Above: Sierra Lobo Team from Left to Right: Rick
VanGilder, Randi VanGilder, Scott Minter and Cindi
Minter
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HX5-SIERRA TFOME II TEAM Supports
2016 FIRST Robotics Buckeye Regional Competition
Test Facility Operations, Maintenance and Engineering II (TFOME II)
NASA Glenn Research Center (GRC) at Lewis Field (LF) and Plum Brook Station (PBS)
For the 11th consecutive year, the TFOME II team (now consisting of HX5-Sierra, Jacobs, and MSM Group) supported
the 2016 FIRST Robotics Competition (FRC). The TFOME II
team provided many services in support of this year’s event
held on March 16-19, 2016, at Cleveland State University.
This year’s game was called STRONGHOLD. Two Alliances of
three robots each were on a quest to breach their opponents’ fortifications, weaken their tower with boulders, and
capture the opposing tower. Robots scored points by
breaching opponents’ defenses and scoring boulders
through goals in the opposing tower. During the final 20
seconds of the quest, robots could surround and scale the
opposing tower to capture it. There were 58 FRC teams in
attendance, with approximately 1000 high school students
from northeast Ohio, six other states, and Canada.

(Photo Credit: NASA)

Above: 2016 First Stronghold

TFOME II employees provided an on-site machine shop, and
again were complimented as being one of, if not, the best
shop provided at any FIRST competition. This year, our crew,
led by Shop Lead Mark Jacko, completed 201 tasks. Once
again, this year’s Machine Shop Crew is to be commended
for completing all of these tasks incident and injury free!
Our crew was very well prepared for any type of repairs that
were needed since each year the games change, and so do
the frequency and types of repairs requested.
The Machine Shop Crew interacts very well
with the students. They listen to their requests and offer any expertise to help them
with repairs and design changes. The crew
was staffed this year by Lenny Smith, Tom
Bollinger, Tony Kapucinski, Roger Tuck,
Rich Polak, Jon Mitchell, Csongor Hollohazy, Ed Mysliwiec, Frank Bremenour, John
Lauerhahs, and Mark Jacko. Tom, one of
the TFOME II apprentices, continues to
learn from our wonderful group of seasoned technicians.

(Photo Credit: NASA)

Above from left: Csongor Hollohazy, John Lauerhahs, and Tony Kapucinski in action
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The TFOME II apprentices again provided
support at this year’s event by helping to
construct and tear down the game arena. The crew included TFOME Crew Chief
Dave Brennen, and Apprentices Tom Bollinger, Natasha Jackson, Mike Harkleroad,
Dan Kemp, Josh Kertcher, Spyro Efpraxias,
Matt Daugherty, Aaron Dozier, and Tyler
Dix.

WolfTracks

July 2016

TFOME-IIGRC

HX5-SIERRA TFOME II TEAM Supports
2016 FIRST Robotics Buckeye Regional Competition
Test Facility Operations, Maintenance and Engineering II (TFOME II)
NASA Glenn Research Center (GRC) at Lewis Field (LF) and Plum Brook Station (PBS)

TFOME Engineers Joe Puskas, Erin Hubbard
and Katelyn Christein spent three days volunteering at the competition March 16-19th.
Joe participated in the event as a robot inspector, assuring that all teams had built
their robot within the tight specifications dictated by FIRST. Erin and Katelyn acted as
referees overseeing more than 130 matches,
assessing penalties and keeping score for all
official event matches. TFOME Safety Specialist Jeff McConeghy also acted as a safety
inspector at this year’s event, ensuring that
all teams activities were performed safely.

(Photo Credit: NASA )

(Photo Credit: NASA)

Above, left: Game in progress at this year’s Buckeye Regional
Above, right: Safety Inspector Jeff McConeghy with one of the safer teams in the
competition

(Photo Credit: NASA)

(Photo Credit: NASA)

Above, and left: Katelyn Christein, Joe Puskas and Erin Hubbard
Above, and right: Erin Hubbard; Jim Free, NASA Glenn Center Director; and Katelyn Christein
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Orion Testing at NASA Glenn Plum Brook Station
NASA has begun testing the heart of Orion’s power systems at the world’s largest, most powerful space environment simulation facility. Test engineers at NASA Glenn Research Center’s Space Power Facility (SPF) at Plum Brook
Station in Sandusky, Ohio, have started putting a full-size
test version of the European Service Module (ESM) for the
spacecraft through a series of crucial tests to verify the
structural integrity of the hardware to confirm it can withstand the dynamic environment of launch into space atop
the agency’s Space Launch System (SLS) rocket.
ESA’s European Service Module arrived in Cleveland in November and was transported to NASA Glenn’s Plum Brook
Station for testing in the Space Power Facility in 2016.
Engineers began evaluating the integrated stack hardware
provided by ESA (European Space Agency) and its partners
in February 2016. The hardware brings together new technology and lightweight materials while taking advantage of
spaceflight-proven elements.
“We added new facility capabilities for environmental testing over the last several years to meet the demands of validating the systems on the Orion ESM,” -Jerry Carek, Facility
Manager.
The first test focused on the deployable solar array wing.
Built by ESA partner Airbus DS, the solar arrays span 62 feet
and engineers wanted to ensure the wing fully extends and
retracts on command in the proper configuration.
An international team of engineers deployed an Orion solar
array wing inside the Space Power Facility at NASA Glenn’s
Plum Brook Station in Sandusky, Ohio, on February 29,
2016.
Deployment of the 24-foot wing qualification model was an
important first step to verify Orion’s power system for the

(Photo Credit: NASA )

Above: Engineers examine one of Orion’s solar
array wing after a test

spacecraft’s first flight atop the agency’s Space Launch System rocket, known as Exploration Mission-1 or EM-1, which
will venture tens of thousands of miles beyond the moon.
“We check to make sure everything works exactly as it
should in flight,” said Meg Nazario, NASA Glenn Test and
Transportation Project Manager. “We want to see if there
are any issues now so they can be fixed before the mission.”
The solar array is based on the ESA (European Space Agency) Automated Transfer Vehicle’s X-shaped array of four
panels. Together, the four panels will generate 11 kilowatts
of power and span about 63 feet when extended. The array
is a component of Orion’s service module, which is being
provided by ESA and built by Airbus Defence and Space
and will power, propel, and cool the vehicle and also supply
it with air and water.
The first of two wing deployments to take place in SPF this
year, the test confirmed that the array unfurled properly
and locked into place and that all of the mechanisms func-

(Photo Credit: NASA)
(Photo Credit: NASA)

Above: One of Orion’s solar arrays was successfully deployed in a
February 29 test at NASA Glenn’s Plum Brook Station to
ensure it can properly unfurl

Above: A full-size test version of Orion’s service module, provided by ESA
(European Space Agency), was delivered to Cleveland Hopkins Airport on
an Antonov AN-124 (November 2015)
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Orion Testing at NASA Glenn Plum Brook Station
Continued...
tioned as expected.
Prior to deployment, the wing was
held in a stowed
position by four
Kevlar straps. When
an Airbus Netherlands test engineer
issued the command for the wing
to deploy, thermal
knives cut the straps
to release the array
wing. The design
includes two thermal knives for each
strap for redundancy. After the wing
(Photo Credit: NASA)
deployed,
Airbus
engineers
perAbove: A representative structure of Orion’s
formed what they
service module, being testing at Plum Brook
call a “glow test” to
Station, was tilted to a 90 degree angle in
make sure the therpreparation for the solar array deployment test
mal knives heated
as they should and activated simultaneously.
The successful deployment was the first in a series of crucial
tests being performed at SPF to verify the Orion service
module can withstand the harsh conditions of launch and
ascend into deep space. SPF is the only place in the world
that can subject the full-scale, flight-like test article to the
conditions of launch and ascent. It is home to the world’s
largest mechanical vibration table and most powerful acoustic chamber.

service module, crew module adapter, and spacecraft adapter—to a 90 degree angle to position it for the deployment
test. Then, they attached the test wing, instrumentation, and
mass simulators to represent the other wings.
“For Orion, this test was also important because it was the
first time we integrated NASA and Lockheed Martin hardware with hardware from our European partners,” said Ben
Van Lear, NASA Glenn assembly and integration lead for the
test campaign. “We are proving out our planning, assembly,
and integration together. It is really a pathfinder for the EM-1
flight.”
With the first solar array wing test completed, engineers
wasted no time preparing for the next test. They stacked the
Orion crew module and launch abort system mass simulator
on top of the test article, and attached outer fairings in preparation for acoustic tests.
Engineers and technicians moved the Orion service module
test article into the Reverberant Acoustic Test Facility at Plum
Brook Station on Friday, April 8. Acoustic testing began in
late April and finished in early May. The blue structure sitting
on top of the test article is a mass simulator that represents
the Orion crew module.
The test article was blasted with at least 152 decibels and 2010,000 hertz of sound pressure and vibration to simulate the
intense sounds the Orion service module will be subjected to
during launch and ascent into space atop the agency’s Space
Launch System (SLS) rocket. This is part of a series of tests to
verify the structural integrity of Orion’s service module for
Exploration Mission-1, the spacecraft’s first flight atop SLS.
The model is preparing to move to the Mechanical Vibration
Facility (MVF) for vibration testing scheduled to start in June.

Throughout spring and fall, engineers will use those facilities
to mimic the shaking and noise the service module will experience during its ascent into space. They also will use pyrotechnics to simulate the shock the service module will experience during separation from the SLS rocket. In early fall, they
will conclude the campaign with another solar array wing
deployment test.
“Today’s deployment kicked off our test campaign and set a
baseline for the second array test. It proved that everything
was shipped and installed correctly and that the array is
functional,” said Nazario. “The second one will show that it
withstood the launch environment.”
Months of preparation led to the successful deployment. As
parts of the test article arrived from across Europe and the
United States, the team meticulously inspected, stacked, and
assembled them. On February 20, they carefully tilted the
test article—which includes structural representations of the
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(Photo Credit: NASA)

Above: ESA’s European Service Module arrived in Cleveland in November
and was transported to NASA Glenn’s Plum Brook Station for testing in the
Space Power Facility in 2016
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Research and Technologies for Aerospace
Propulsion Systems 2 (RTAPS2) at GRC
Sierra Lobo, Inc. (SLI) is proud to offer the NASA Glenn Research Center (GRC) and their customers a space propulsion division
fully capable of executing the Space Propulsion Technology Area Statement of Work under the Research and Technologies for
Aerospace Propulsion Systems (RTAPS2) contract.

Contact Information:
Contract Number: #NNC15BA14B
RTAPS2 Contracting Officer (CO):
Kimberly Y. Hill
NASA Glenn Research Center
21000 Brookpark Road
Cleveland, Ohio 44135
(216) 433-5267
kimberly.y.hill@nasa.gov
Sierra Lobo Program Manager (PM):
Dr. Phil Putman
Manager, Research and Technology
11401 Hoover Road
Milan, Ohio 44846
PPutman@sierralobo.com

Statement of Work









Element 2.2.1
Element 2.2.2
Element 2.2.3
Element 2.2.3
2.2.3.1
Element 2.2.3
2.2.3.2
Element 2.2.4
Element 2.2.5
Element 2.2.6

Propulsion System Design and Trade Studies
Liquid Engine Systems
Propellant Systems
Propellant Systems
Cryogenic Propellant Systems
Propellant Systems
Non-cryogenic (Earth-storable) Propellant Systems
Electric Propulsion
Rocket-Based Combined Cycle Propulsion Systems
Advanced Propulsion Systems

Basic and Applied Aerospace Research and
Technology (BAART) at LaRC
Statement of Work
Advanced Materials and Structural Systems
 Advanced Materials & Processing
 Durability, Damage Tolerance, & Reliability
 Structural Mechanics & Concepts
 Structural Dynamics

Sierra Lobo, Inc., as a major subcontractor to Analytical Services &
Materials, Inc. (AS&M), was awarded the Basic and Applied Aerospace Research and Technology (BAART) contract in Technical Track
A, “Advanced Materials and Structural Systems Aerodynamics, Aerothermodynamics, and Acoustics” and Task C, “Entry, Descent, and
Landing” (EDL).

Aerodynamics, Aerothermodynamics, and Acoustics Task orders issued against this contract will range in maturity from
basic research supporting tools and technology development,
 Configuration Aerodynamics
through integrated technology demonstrations, potentially to in Advanced Configurations
clude flight demonstrations.
 Integration & Interaction of Aircraft Components
Contact Information:
 Computational Modeling & Simulation
Contract
Number: #NNL14ZB1001R
 Flow Physics and Control
 Aerothermodynamics
BAART Contracting Officer (CO):
 Hypersonic Airbreathing Propulsion
Sierra Lobo Program Manager (PM):
Octavia Hicks
Jack Schlank
 Vehicle Noise Prediction & Control
Mail Stop 012
Director of Special Projects
 Model Systems
Entry, Descent, and Landing (EDL)
 EDL Concept Development
 Enabling Technologies for EDL
 Analysis and Testing
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100 Exploration Way—Suite 320
Hampton, VA 23666
(757) 251-2224
JSchlank@sierralobo.com
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Come, my friends,
Tis not too late to seek a newer world.
- Tennyson, “Ulysses” 1842

Welcome to the Pack
New Additions to the Pack

Name

Title

Location/Contract

Ng, Austin

Engineering Technician V

ATOM

Cowe, Dana Manson

RDT&E Security Configuration Engineer

ARES III

Bigler, Blaine Robert

Experimental Fluid Mechanics Intern

ARES III

Bridges, Stuart F.

Senior Engineer

ARES III

Ortiz, Alexandra M.

Engineer Scientist I

ARES III

Zembal, John
Dupas, Samuel

Research Engineer
Intern

ARES III
ARES III

Davis, Patrick James

Engineering Intern

TDEC

Holdren, Matthew C.

Design Engineer I

TDEC

Gohil, Mahendrasinhji M.

Sr. Mechanical Engineer

TDEC

Sheller, Richard A.

Principal Engineer

TDEC

Spotts, Tyler

Buyer I

Corporate - Milan

Van Sickle, John E.

Engineer 5

KESC

Johnson Tammy L.

Project Administrator 3

KESC

Thomas, Trey M.

Electrical Engineer 4

KESC

Besio, Amy

Mechanical Engineer 2

KESC

Adamira, Matthew

Mechanical Engineer 2

KESC

Klein, Carl

Engineer 6

KESC

Waters, Keijon

Jr. Financial Analyst

ETIS II

Rupert, Amanda

Material Coordinator

RDSTS

Hall, David R.

Instrumentation Tech IV

RDSTS

Linck, Tristan

Engineer 1

RDSTS

Violeta Malyan

Mechanical Engineer

MEDALS
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SLI’s TDEC is the “Go-To” Facility for Critical Reach Back
With ten patents, and the recipients of two prestigious Research and Development (R&D) 100
awards for engineering excellence, the TDEC team focuses on “Mission Success.” We combine
expertise in engineering and engineering services at our TDEC facility with a broad range of
critical skills at our Government service contracts to help our customers meet their mission
objectives. A sample of our skills and capabilities include:
Thermal and structural design simulation, and analysis
Cryogenics, fuels and oxidizers, conditioning, storage, transfer, and handling
■ Specialty processes vessels, hardware, and manufactured systems
■ System design, integration, commissioning, and operation
■ Design for hazardous locations and classifications
■ Fatigue and fracture mechanics and fitness for service
■ Flight hardware development and support
Our 35,000 sq. ft. engineering, manufacturing, and test facility includes a Class 100,000
clean room assembly area, secure research lab, machine shop, and state-of-the-art IT
infrastructure for virtual engineering. Our cryogenic fuels and oxidizer testing complex; the
Sierra Lobo Test Facility (SLTF), includes:
■ Liquid hydrogen and oxygen storage and distribution
■ High and low speed DAQ, video, and controls
■ Class I, Group B, C, D electrical classification
■
■

Our award-winning services include:
■ Research and technology and product development
■ Specialty engineering and analysis
■ Systems engineering
■ Specialty process system hardware
■ Test support hardware and facility enhancements
■ Test article development and system development
and integration

Special Thanks to Sierra Lobo Program Managers
Many thanks to our dedicated Program Managers for providing the newsletter editor
with the updates of the various contracts, events, and volunteer experiences of their
employees. Without you, we wouldn’t be informed of all the great things that Sierra
Lobo, Inc. is involved with on both a professional and personal level.
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About Sierra Lobo, Inc.
Founded in 1993, Sierra Lobo, Inc. (SLI) employs more than 500 high-achieving,
dedicated engineers, technicians, and administrative personnel. SLI is a HispanicAmerican-owned, small disadvantaged business with its corporate office in Fremont,
Ohio. Sierra Lobo is a two-time winner of NASA’s most prestigious quality award, the
George M. Low award, most recently in 2011. SLI is also a winner of two R&D 100
Awards for development of advanced technologies. Sierra Lobo received certification
to the International Aerospace Quality Group AS9100 standards. Additionally, SLI is
International Organization for Standardization (ISO) 9001:2008 registered as “A
Provider of Engineering and Technical Services, including Hardware Fabrication and
Testing, to the Aerospace and Transportation Industries.” An independent rating
authority independently assessed SLI a Capability Maturity Model Integrated (CMMI ®
-DEV) Capability Level 2 fully compliant and Level 3 compliant in Risk Management.
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We are known by the tracks we leave…
Wolves have long been regarded by Native Americans as teachers or pathfinders. Wolves are fiercely loyal to their mates and have
a strong sense of family, while maintaining individualism. To many, the wolf symbolizes freedom, the spirit of nature, resourcefulness, and adaptability, even under the most dire circumstances. Sierra Lobo (mountain wolf) takes its name from this resilient
creature and aspires to the extraordinary traits that the wolf has come to symbolize.
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