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Presentation Schedule 
 

8-9am POSTER SESSION SET-UP - Breakfast provided for presenters 

9-9:30am OPEN POSTER SESSION 

9:30am OSGC Director Welcome – Dr. Jack Higginbotham 

9:40am KEYNOTE ADDRESS - Jon Waterhouse and Mary Marshall, Indigenous Peoples Program and Living Indigenous Network 
of Knowledge (LINK) Co-founders, Oregon Health and Science University 

 SESSION A - Ag Production Room SESSION B - Ag Science Room 

10:40am 

Elizabeth (Ellie) Parker 
Oregon State University  
NASA Ames Research Center Internship 
Aerodynamic Flow Quality in the National Full-Scale 
Aerodynamics Complex 80-by-120 Foot Wind Tunnel: 
Sensitivity to Upwind Blockage 

Devon Burson 
Oregon State University 
NASA Marshall Space Flight Center Internship 
Solid Rocket Motor Design and Analysis 

11:00am 

Chad Coates, Armaan Roshani, and Eric Ruhl 
Portland State University 
OSGC Undergraduate Team Experience Award 
PSAS	OreSat	Attitude	Control  

Rachelle Austin 
Western Oregon University 
NASA Goddard Space Flight Center Internship 
Imaging Technique for High Precision Measurement of 
Detector Stability for the Ocean Color Instrument 

11:20am 

Amy Caldwell 
Oregon State University 
NASA Johnson Space Center Internship 
Making the International Space Station a Safer Place to 
Work and Live by Developing New Equipment and 
Analyzing Error Data 

Brandon Camp and Ben Porter 
Oregon Institute of Technology - Klamath Falls 
OSGC Undergraduate Team Experience Award  
Oregon Tech Rocketry Project: Rocket Engine Test Stand  

11:40-1pm LUNCH/NETWORKING/POSTERS - Food and refreshments provided for presenters 

1:00pm 

Jacob van de Lindt 
Oregon State University 
OSGC Undergraduate Research Fellowship 
Inertial Electrostatic Confinement Amplified Fusion 
Propulsion 

Claire Waldo 
Oregon State University 
NASA Ames Research Center Internship 
Venus Exploration Re-inflatable Airship (VERA) 

1:20pm 

Michaela Sorrentino 
University of Portland 
NASA Ames Research Center Internship 
Redesign of the LCTR2 (Large Civil Tiltrotor) Outreach 
Model  

Amy Caldwell, Kyle O’Brien, and Trevor Rose 
Oregon State University  
OSGC Undergraduate Team Experience Award 
NASA University Student Launch Initiative 

1:40pm 

David Minar and Julien Mindlin-Davidson 
Oregon Institute of Technology - Klamath Falls 
OSGC Undergraduate Team Experience Award 
Oregon Tech Rocketry Project: Liquid Rocket Engine  

Theo Faridani 
University of Oregon 
OSGC Undergraduate Research Fellowship  
Detecting Biased Selection Functions: How Rare is Rare? 

2:00pm  
 

Paul Devillier 
Linn-Benton Community College  
NASA Ames Research Center Internship 
Mars Helicopter Kits  

Calvin Young 
Portland State University  
OSGC Undergraduate Team Experience Award  
PSAS OreSat Structural Design: The Design, Build, and 
Test of a 2U CubeSat 

2:20-2:40pm BREAK 
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2:40pm 

Ryan Clarke, Sam Pasmann, Emily Peterson, Emett 
Santucci, Alex Schendel, and Joe Willey 
University of Portland 
OSGC Undergraduate Team Experience Award 
Mars Team NASA Robotics Competition 

Isabel Rodriguez 
Oregon State University  
NASA Goddard Space Flight Center Internship 
Studying Cosmic Ray Diffusion in Starburst Galaxies 

3:00pm 

Jacob Tiller 
Portland State University 
NASA Goddard Space Flight Center Internship 
Robotic Refueling Mission 3: Tool Pedestal Integration 
and Testing 

Joseph Albright 
University of Portland  
NASA Marshall Space Flight Center 
Dynamic Structural Finite Element Analysis of Lynx	

3:20pm 

Davia Flemming and Justin Laughlin 
Oregon Institute of Technology - Wilsonville 
OSGC Undergraduate Team Experience Award  
NASA Wallops Flight Facility RockOn! 2018 

Nicholas Gardetto 
Oregon State University  
OSGC Undergraduate Research Fellowship  
Experimental Sounding Rocket Association Mission 
Assurance Project: Variance in Rocket Motor 
Performance Due to Ambient Conditions 

3:40pm 

Rosemary Williams 
Oregon State University 
NASA Ames Research Center Internship 
Rotor Organization for Sound-Effect Hinderance and 
Increase in Power Efficiency Project 

 

4-6pm RECEPTION/NETWORKING/POSTERS - Food and refreshments provided 
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Keynote Address 
 
 
 
 
 
 
 
 
 
 
 
Jon Waterhouse and Mary Marshall 
Living Indigenous Network of Knowledge (LINK)  
Co-founders  
 
Native American, Environmental Steward, and National Geographic Education Fellow Emeritus and Explorer, 
Jon Waterhouse, strives to empower Indigenous communities while facilitating a global understanding of 
water and planetary health, environmental stewardship, and climate change, as viewed through the 
indigenous lens. In 2007 Waterhouse facilitated an ambitious hazardous waste cleanup effort in the 330,000 
sq. mile Yukon Watershed of Alaska and Canada while simultaneously directing the collection of scientific 
water-quality data. This study is ongoing and the collected data continues to be used by the EPA and the 
USGS to determine the health of the massive watershed. Alongside his partner, Mary Marshall, Waterhouse 
founded the Living Indigenous Network of Knowledge (LINK), and the pair is connecting indigenous 
populations around the world, to not only join forces in monitoring environmental health globally, but also 
to take action in protecting the health of the planet. Currently Waterhouse and Marshall are overseeing the 
development of a smartphone application for use by their partners in even the most remote locations to 
collect, upload, and store water quality data. 
 
Jon is a retired U.S. Navy Chief Petty Officer, Indigenous Leaders Council Member, NASA American Indian – 
Alaska Native Advisory Team Member, recently appointed to the IUCN World Commission on Protected 
Areas, and Indigenous Peoples Scholar at Oregon Health & Science University. President Obama appointed 
Waterhouse in 2010 to the Joint Public Advisory Committee, an international panel that advises the 
Commission for Environmental Cooperation on environmental issues affecting North America. 
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Abstracts 
 
 
 
 
Joseph Albright, University of Portland 
NASA Marshall Space Flight Center  
Dynamic Structural Finite Element Analysis of Lynx 
 
Prediction of vibration inputs and effects on the optical mirror assembly and instrumentation is crucial to the 
success of a next generation X-Ray observatory.  Dynamic Structural Finite Element Modeling (FEM) is used 
to simulate the frequency inputs and the dynamic structural responses from these inputs.  Specifically with 
Lynx the Reaction Wheel Assemblies (RWA) and Cryocooler are subsystems with the greatest potential to 
impact mission success.  The software programs Nastran (solver) and Patran (pre & post processer) are used 
to develop models and conduct analysis simulating launch and operating conditions.  Previous designs were 
altered to incorporate different materials and a verity of design parameters with the intent of mitigating the 
effects of vibration on components key to mission success.  These analyses will allow the team to make more 
informed design decisions, provide an opportunity for a more accurate representation of project costs and 
mitigate expenses later in the project due to vibration. 
 
 
 
 
Rachelle Austin, Western Oregon University 
NASA Goddard Space Flight Center  
Imaging Technique for High Precision Measurement of Detector Stability for the Ocean Color Instrument 
 
One of NASA’s new projects to explore Earth’s environmental change is the Plankton, Aerosol, Cloud, ocean 
Ecosystem (PACE) spacecraft. The primary instrument aboard the PACE spacecraft is the Ocean Color 
Instrument (OCI), an advanced optical spectrometer that will measure the color of the ocean from the 
ultraviolet to shortwave infrared range for the purpose of observing and monitoring ocean and coastal 
biology. As part of the optical alignment testing prior to instrument fabrication, the stability of the detectors 
at space flight operating temperatures must be determined to ensure alignment is maintained. This project 
focuses on the development of an imaging technique that adheres to testing requirements and can be used 
to determine the stability of the OCI detector. The movements of targets affixed to a high-precision stage 
were analyzed through an image processing program to test the ability of the imaging technique to detect 
very small (under 10 micrometers) movements. It was found that movements as small as half a pixel (~6 
micrometers) and 1 pixel (~12 micrometers) were able to be accurately and consistently detected with this 
imaging technique. This project found that the designed image analysis technique fulfills testing and 
measurement requirements and will be an effective metrology technique for the OCI detector stability test. 
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Devon Burson, Oregon State University  
NASA Marshall Space Flight Center 
Solid Rocket Motor Design and Analysis 
 
Current methods used to design and analyze solid rocket motors (SRM) face optimization challenges 
stemming from the software needed for simulations. Improving the interface between the user and software 
can simplify and increase efficiency in design time. Existing tools used to generate and graphically represent 
an SRM’s performance, such as Solid Performance Program (SPP), require a significant amount of time to 
simulate an SRM’s performance and interpret the results. To improve work productivity, software was 
developed to automate and improve the rendering process using a graphical user interface (GUI). The 
benefits of automation, error checking, visual feedback, and the guidance provided by an intuitive interface 
culminate in a more efficient ballistics analysis workflow. When integrated into existing heritage programs 
the developed GUI streamlines the process of analyzing results and allows the user to more quickly determine 
if the performance characteristics meet design requirements or if further design iterations are required. 
 
 
 
 
Amy Caldwell, Oregon State University  
NASA Johnson Space Center 
Making the International Space Station a Safer Place to Work and Live by Developing New Equipment and 
Analyzing Error Data 
 
On the International Space Station (ISS), astronauts trim their nails using a standard nail clipper, exposing 
them to dangerous clippings potentially flying into their eyes and lungs. Due to this, the Nail Clippings 
Airborne Prevention System (NailCAPS) project was developed at NASA’s Johnson Space Center to vacuum 
clippings from the clipper into a canister for analysis and disposal. At the beginning of the summer, the 
NailCAPS equipment was large and unwieldy, and the goal was to create a better system that contained a 
clipper, canister, and vacuum all in one hand-held device. A new system was researched, developed, and 
tested using a lot of rapid prototyping through CAD and 3D printing. Ultimately, the final product was a hand-
held nail clipper that contained the required components and had a good amount of suction. Future 
developments for NailCAPS include developing a canister for the clippings and improving the clipper’s suction 
abilities.  
Over the summer, another important task was analyzing Payload Anomaly Reports (PARs) to help resolve 
recurring problems on the ISS. 97 PARs were analyzed to find trends due to human errors on the ground and 
in the ISS. By the end of the internship, it was discovered that only a small number of anomalies, out of those 
with causes that were known, were caused by human error. Going forward, those working on Human Error 
Assessment (HEA) should find the authors of the PARs and interview them to deduce if some errors with 
unknown causes actually occurred due to human error.  
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Amy Caldwell, Kyle O’Brien, and Trevor Rose, Oregon State University  
OSGC Undergraduate Team Experience Award 
NASA University Student Launch Initiative 
 
The 2018 Oregon State University Student Launch Initiative (USLI) Team competed in the NASA USLI 
competition at Marshall Space Flight Center (MSFC) in April. The event was a NASA selected challenge which 
also simulated a shortened NASA project life cycle. The project serves a dual purpose: educating students 
about a real world project life cycle for a complex project and rapid testing of numerous potential solutions 
to real challenges NASA is facing on current missions. 
The 2018 challenge was a rocket that deployed a rover payload after landing. The rover had to autonomously 
navigate away from the rocket and deploy solar panels. This was to simulate and test potential solutions to 
a Mars landing. 
The Oregon State USLI Team was able to successfully design and build functioning systems to meet all NASA 
requirements, however, during the competition flight at MSFC, an electrical failure caused the rover payload 
to be unable to deploy from the airframe after landing. Despite this small failure, Oregon State still received 
6th place overall out of 45 teams, 3rd place in Payload Design, and Rookie of the Year based on the thorough 
analysis, design, and testing conducted on all systems. 
Oregon State USLI additionally had the opportunity to teach over 2,400 students in Kindergarten through 
12th grade lessons in rocketry, aerospace engineering, and STEM. Overall, the Oregon State USLI Team’s goal 
is to inspire a new generation of scientists and engineers through engaging them in fun STEM lessons and 
activities. 
 
 
 
 
Brandon Camp and Ben Porter, Oregon Institute of Technology   
OSGC Undergraduate Team Experience Award 
Oregon Tech Rocketry Project: Rocket Engine Test Facility Design and Construction 
 
To support the development of our team’s liquid bipropellant rocket engine, it was necessary to construct a 
test stand capable of providing fuel and coolant, as well as gathering data on engine performance. The basic 
requirements were remote operation, blast mitigation, fire suppression, portability, and instrumentation to 
measure engine thrust and cooling. All liquid oxygen and pressure components were purchased off the shelf, 
intended specifically for LOX and the expected operational pressures. The entire test stand and plumbing 
system is built with larger engines in mind; up to 5000 lbf systems can safely be run if the trailer is adequately 
anchored in place. 
All system components have been purchased and manufactured, and are ready for integration onto the test 
stand. Final assembly of the fuel system was postponed while awaiting delivery of our high-pressure fuel 
tanks over the summer. This was to ensure that all pre-cleaned components remained free of contamination. 
Final assembly and pressure/cryogenic tests of the system is underway, and the test stand will be ready to 
begin engine ignition tests by spring, provided insurance can be purchased to cover these activities. 
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Ryan Clarke, Sam Pasmann, Emily Peterson, Emett Santucci, Alex Schendel, and Joe Willey,  
University of Portland    
OSGC Undergraduate Team Experience Award Program  
University of Portland Mars Team NASA Robotics Competition 
 
The University of Portland (UP) Robotics Club and former senior design team UP MARS have designed a 
robotic mining system capable of operating on Mars for participation in NASA’s Robotic Mining Competition 
(RMC) at the Kennedy Space Center. The RMC is designed to develop innovative robotic mining systems for 
application in human settlement on Mars. In addition to the robotic system, teams are judged on K-12 STEM 
Outreach programs, systems engineering papers, and oral presentations. Over the course of the 2017-18 
academic year, the UP team worked to implement new designs on an existing rover, improve its K-12 STEM 
outreach program, and place within the top half of teams at the RMC. Through the help of the Undergraduate 
Team Experience Award through the Oregon Space Grant Consortium, the team was able to meet all its goals 
and placed 18th out of 55 competitors at the 2018 RMC. As a result of the successful year, the Dean of the 
Donald P. Shiley School of Engineering has committed to several more years of UP involvement in the RMC. 
The UP Robotics Club is currently in the fabrication process of new robot designs and intends to place in the 
top 10 teams at the 2019 RMC. 
 
 
 
 
Chad Coates, Armaan Roshani, and Eric Ruhl, Portland State University 
OSGC Undergraduate Team Experience Award 
Portland State Aerospace Society (PSAS) OreSat Attitude Control 
 
The purpose of our Attitude Control System is to use open source technologies to provide control over the 
orientation of an orbital vehicle using reaction wheels and magnetorquers. Our design focuses on 
modifiability for a wide range of applications using low cost construction without sacrificing the system’s 
capacity for high precision and control. This functionality is supported by an adaptable code base developed 
on ChibiOS, an open source real time operating system. Our design allows us to produce a complete vacuum 
safe system for under $2000 compared to the cheapest available commercial off the shelf solution. These 
commercially available solutions start at approximately $30,000 for a complete system with others that range 
significantly higher. This is a step toward making space more accessible to groups of people with limited 
resources. 
 
 
 
 
Paul Devillier, Linn-Benton Community College  
NASA Ames Research Center 
Mars Helicopter Kits  
 
In 2020, NASA will begin a mission to land on Mars. The payload will contain a Martian rover. Attached to the 
bottom of the rover, a solar-powered scout drone will disperse after landing. This single-rotor coaxial drone, 
named the Mars Helicopter, will aid the rover’s path to key destinations by aerial reconnaissance. Here on 
Earth, the Aeromechanics Branch of NASA Ames is producing a replica Mars Helicopter that a set of 
instructions and parts list, along with files for 3D printing, will be built around. This will be a public set of 



Page 10 of 15  2018 NASA Student Symposium Proceedings 

resources that is designed to teach students about mechanical assemblies, programming, microcontrollers, 
3D printing, and soldering. Two versions are in development, one that is based on the disassembly of a 
QS8006 54” RC helicopter. This version is aimed at repurposing parts for the model. The other, more 
expensive version is aimed at performance and acquiring parts directly. Using lightweight, brushless motors, 
this version offers higher blade speed and increased flight times due to weight reduction and higher efficiency 
motors. This Mars Helicopter Kit project will be available on NASA’s website for no charge. 
 
 
 
 
Theo Faridani, University of Oregon  
OSGC Undergraduate Research Fellowship  
Detecting Biased Selection Functions: How Rare is Rare? 
 
Intrinsically rare events are superficially similar to events that are more common but also more difficult to 
detect. As a result, studying objects or events that are only rarely observed is a difficult problem—is the class 
of events in question truly rare or just hard to detect? Often, the failure to detect more common events is 
the result of some bias in how the relevant observations were done. We have created a software—CCBias—
to assist researchers in estimating the amount of bias present by probing various likely sources of bias in 
simulated observations. Given characteristic information about a population of objects, observational 
methods, and a loss function (a function assigning simulated surveys a “score” they can be rated with), CCBias 
estimates the resulting bias from conducting such an observation and recommends alternative observing 
strategies that better optimize the loss function. CCBias also runs in the opposite direction—given a sample 
of observed events, and some priors on the intrinsic frequencies of those events, CCBias estimates what 
kinds of selection bias could have produced that sample. CCBias is written in the Python programming 
language and makes use of NumPy, an add-on library for Python.  
 
 
 
 
Davia Flemming, and Justin Laughlin, Oregon Institute of Technology - Wilsonville  
OSGC Undergraduate Team Experience Award 
NASA Wallops Flight Facility RockOn! 2018 
 
Students traveled to NASA Wallops Flight Facility in Virginia to learn how to build a scientific payload that 
collects environmental data as it is launched over 100km into the atmosphere. Students constructed each 
payload element, soldered on each electrical component, as well as wrote the necessary code for logging 
data over the course of three days. The payload included sensors such as accelerometers, a gyroscope, and 
a Geiger counter. Throughout the process, students tested each sensor component individually 
to ensure reliable operation. Lastly, students were able to assist in the integration of the payload onto the 
rocket. Following payload integration, students observed the launch and successfully recovered their logged 
data. This provided an opportunity for the students to learn and understand how to develop a scientific 
experiment with the help and training of experienced NASA scientists. 
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Nicholas Gardetto, Oregon State University  
OSGC Undergraduate Research Fellowship 
Experimental Sounding Rocket Association Mission Assurance Project: Variance in Rocket Motor 
Performance Due to Ambient Conditions  
 
For space missions, assurance that the payload meets its target altitude or orbit is the number one priority. 
Millions of dollars and thousands of hours are spent refining every component that goes into a launch vehicle 
to ensure that this goal is met. At Oregon State University, the Experimental Sounding Rocket Project (with 
a goal to launch a scientific payload to exactly 30,000 feet) is an example of a space mission that needs 
incredible precision. Past Oregon State rocket teams have gotten close to this goal but due to the varied test 
launch conditions of Brothers, Oregon compared to the competition’s location of Spaceport, New Mexico, 
the altitude of 30,000 feet has never been accomplished. The purpose of this project is to find quantifiable 
effects of varying temperatures on the performance of a solid rocket motor. Knowing the ambient 
temperature of launch conditions, a heat treatment box was assembled to allow the solid propellant motors 
to come up to the temperatures seen in Spaceport, New Mexico and Brothers, Oregon. The motors were 
fired and pressure and thrust data was collected. The results of this project are still underway; however, past 
motor tests have shown that higher ambient temperatures are detrimental to motor performance. These 
results are extremely beneficial in predicting the altitude that a rocket motor would be able to achieve, 
ultimately helping the rocket reach the mission goal. 
 
 
 
 
David Minar and Julien Mindlin-Davidson, Oregon Institute of Technology Klamath Falls  
OSGC Undergraduate Team Experience Award 
Oregon Tech Rocketry Project: Liquid Rocket Engine 
 
The purpose of this project was to make progress on the development of Oregon Tech Rocketry & 
Aerospace’s liquid bi-propellant rocket engine. We made a number of in-house analysis tools to test and 
experiment with a wide variety of designs for use in the Spaceport America Cup. The design we settled on 
burns Butanol biofuel with Liquid Oxygen to produce 2.22kN (500 lbf) of thrust. We approached the design 
through research of texts – our main guides being Modern Engineering of Liquid-Propellant Rocket Engines 
by Huzel and Huang as well as numerous research articles – and through contacts at Blue Origin. The design 
was heavily influenced by manufacturability, tooling, and changes in resources as the project developed. 
We were ultimately able to carry out low pressure flow testing of our injector design to examine mixture 
properties. Unfortunately, we hit insurance issues just before we were ready to start bench testing the 
engine. At this point, we have successfully manufactured prototype hardware & assemblies suitable for 
testing. Overall the 2017-2018 year was a successful year for the propulsion project at OTRA. we 
accomplished our manufacturing, design, and community growth goals. We will begin testing of the engine 
prototypes in the near future. 
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Elizabeth Parker, Oregon State University 
NASA Ames Research Center 
Aerodynamic Flow Quality in the National Full-Scale Aerodynamics Complex 80-by-120 Foot Wind Tunnel: 
Sensitivity to Upwind Blockage 
 
The National Full-Scale Aerodynamics Complex (NFAC), located on the campus of NASA Ames Research 
Center (ARC) in Silicon Valley, is one of the premier wind tunnel facilities in the world.  With 40- by 80-ft and 
80- by 120-ft test sections, the NFAC is one of the very few of its kind. It is capable of running full-scale testing 
on models for NASA, the Air Force, and industry. Recently, construction of new infrastructure commenced in 
close proximity to the inlet of the NFAC, the purpose of this project was to initiate a 1/50th-scale study to 
estimate the magnitude of turbulence in the NFAC 80- by 120-ft test section due to these upwind buildings 
at various ambient wind conditions. This project sought to create geometrically accurate models of the 
buildings, to assemble the necessary testing apparatuses, and to conduct an experiment in preparation for 
future analytical study. The testing and building conducted assembled a Risk Reduction Test Model and 
mapped out the wind flow created by the blowers used to simulate winds outside the test section. The data 
collected demonstrated a significant lack of uniformity across the fans, making aware the presence of eddies 
within the wind tunnel. Due to these results, more fans were deemed necessary for testing, as well as the 
addition of flow straighteners. From this, future testing can continue and a full-scale model can be built. 
 
 
 
 
Isabel Rodriguez, Oregon State University   
NASA Goddard Space Flight Center  
Studying Cosmic Ray Diffusion in Models of Turbulent Magnetic Fields in Galaxies Far, Far Away 
 
In our Galaxy, cosmic rays (CRs), consisting primarily of charged protons, are believed to be accelerated to 
relativistic energies in the shocks of supernovae remnants. Subsequent CR propagation in the interstellar 
medium is thought to be governed by magnetic field turbulence, leading to CR diffusion and eventual escape 
from the Galaxy. Given their exceptional rates of star formation, the study of CR physics in starburst galaxies 
is of considerable interest, including their diffusive transport. Using computer models to simulate a 3-
dimensional region of space with a uniform magnetic field, the diffusion coefficients of propagated CR 
protons were calculated. It was determined that the components parallel and perpendicular to the mean 
magnetic field were in agreement with literature. This paves the way for simulations that include a fluctuating 
(turbulent) magnetic field. Using the diffusion coefficient as part of the larger transport equation, we seek to 
determine the CR escape time and produce gamma ray and neutrino spectra that can be compared to 
observational measurements.     
 
 
 
 
Michaela Sorrentino, University of Portland   
NASA Ames Research Center  
Redesign of the LCTR2 (Large Civil Tiltrotor) Outreach Model   
 
The Large Civil Tiltrotor (LCTR) is a conceptual aircraft designed for civilian transport (similar to commercial 
aircraft), with vertical take-off and landing (VTOL) capabilities. It was developed as part of the NASA Heavy 
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Lift Systems Investigation. The concept has since evolved into the second-generation LCTR2, designed to 
carry 90 passengers for 1000 nautical miles at 300 knots. In 2012, NASA collaborated with the U.S. Army to 
test a 1/20th scale model of the LCTR2 in the 7- by 10-ft wind tunnel at Ames Research Center. To 
commemorate this project, a 1/144th scale model of the LCTR2 was created with the purpose of being placed 
in an exhibit at the Hiller Aviation Museum in San Carlos, California. This interactive exhibit will include a 
model of the LCTR2 that will be capable of pitching and rotating, in order to inform the public about tiltrotor 
aircraft with VTOL capabilities and how it could change the future of air transportation as the world knows 
it. The 1/144th scale model of the LCTR2 was programmed to pitch and rotate using Arduino, a 
microcontroller that can be connected to various electrical and mechanical components and then 
programmed to control said components. 
 
 
 
 
Jacob Tiller, Portland State University  
NASA Goddard Space Flight Center 
Robotic Refueling Mission 3: Tool Pedestal Integration and Testing 
 
Robotic Refueling Mission 3 (RRM3), which will demonstrate storage and transfer of cryogenic propellants in 
orbit, is scheduled to launch November 2018. This mission will employ innovative robotic tools which will be 
stored externally utilizing three tool stowage mechanisms incorporated into the Tool Pedestal. Multiple sub-
components and mechanisms required assembly, integration, and testing to complete construction of the 
Tool Pedestal. Assembly of each mechanism and their final integration was completed in a clean room at 
NASA’s Goddard Space Flight Center. All environmental, life cycle, and vibration testing took place in the 
appropriate on-site facilities. A post testing report was completed for the thermal and life cycle testing, as 
well an analysis of the thermal expansion of critical components of the tool stowage mechanisms was also 
accomplished. Additional engineering design and analysis work was also completed for a second ISS mission 
utilizing similar tool stowage mechanisms to those employed in RRM3. 
 
 
 
 
Jacob van de Lindt, Oregon State University  
OSGC Undergraduate Research Fellowship  
Adapting NASA Avionics Software Commonly Used on Rockets and Satellites, to Control a Commercially 
Available Drone 
 
This project involves the design and construction of a variant inertial electrostatic confinement (IEC) fusion 
device. The hypothesis is that fusion energy produced by an IEC device can be transferred to an ion stream, 
increasing the stream’s momentum, producing thrust. The idea stems from work at the University of 
Washington Plasma Dynamics Lab1, who utilize clamping metal bands to produce a propulsive fusion reaction 
from an incident plasmoid. This project aims to replace the compressing metal bands with the augmented 
IEC device, and the plasmoid with a continuous heavy ion stream. 
This project consists of two main phases, the first being the construction of a small scale plasma device for 
the purpose of studying plasma behavior with the use of sensing equipment (i.e. Langmuir Probe), as well as 
refining manufacturing techniques (cathode-anode grids, vacuum systems). This iteration is intended to gain 
experience in preparation for the larger deuterium-fueled device. 
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The second phase encompasses the design, manufacturing, and testing, of the larger-scale fusion core 
thruster. A stream of large ionized noble gas particles will be accelerated towards an augmented IEC, which 
contains trapped deuterium particles held at fusion conditions. The objective is to transfer the kinetic energy 
of the fusion products (alpha particles) to the incoming ion stream and direct these larger energized ions out 
of the system with the aid of a small magnetic nozzle. Thrust measurements, as well as verifying fusion 
conditions, will be experimentally determined to verify the hypothesis.  
 
 
 
 
Claire Waldo, Oregon State University  
NASA Ames Research Center 
Venus Exploration Re-inflatable Airship (VERA) 
 
As Earth’s environmental issues increase, the exploration of our sister planet Venus becomes of greater 
importance. Scientific investigation of Venus gives us insight into the potential future of our own planet. Past 
missions have either stayed in the cloud layers of the Venus to study its upper atmosphere (balloons) or 
landed on the surface (descent probes) to briefly take pictures and measurements to observe its terrain. 
However, because of the immense heat and pressure, up to 740 degrees Kelvin and 92.1 atm on the surface, 
electrical systems tend to fry with the longest surface mission to date spanning only an hour and 50 minutes. 
The goal of the Venus VTOL explorer is to create a hybrid airship with titanium skins that can briefly spend 
time on the surface, rise to higher-altitudes to cool off (since the upper cloud layer is about the same 
temperature as earth), and then drift back down to the surface to resume low-altitude and surface 
measurements. The airship will repeat this process as long as possible. A gas compressor outfitted with 
modified boron nitride nanosheets as a membrane (BNNSs) to filter nitrogen out of the atmosphere in order 
to create buoyancy will be investigated as a means of supplementing buoyancy of the airship, in conjunction 
with lifting tilt-wings and propellers. Multiple RotCFD simulations that are outfitted with specifications of the 
Venus surface climate will be discussed to show how the proposed double hull airship design will behave 
during forward flight with sweep attacks and hover. 
 
 
 
 
Rosemary Williams, Oregon State University  
NASA Ames Research Center 
Rotor Organization for Sound-Effect Hinderance and Increase in Power Efficiency Project 
 
United States’ commercial drone use is expected to increase tenfold by 2021[1], and with that comes the 
responsibility of manufacturers to build drones that are more efficient with respect to power required for 
flight while also emitting as little sound as possible. The purpose of the ROSEHIP project is to change the 
positioning of blades on the rotational axes of the rotor and see how the resulting rotor geometry affects 
thrust and sound. A key contributor to rotorcraft sound is one blade passing through the preceding blade’s 
trailed vortex. This phenomenon is called a blade vortex interaction (or BVI) and by minimizing BVIs the sound 
emitted by the rotor will be decreased. ROSEHIP will seek to manipulate the location of each blade’s trailed 
vortex so the companion blades will have a less likely chance of interaction. Six selected rotor geometries, 
using three or four blades, will be analyzed in RotCFD for rotor performance with two control, equally-spaced, 
in-plane three and four blade rotors. The designs will then be 3D printed and placed on a small-scale rotor 
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hover test stand where their acoustics will be tested. The best configuration will then subsequently be re-
analyzed to seek to refine its design so as to improve power efficiency and reduce noise levels. 
 
 
 
 
Calvin Young, Portland State University  
OSGC Undergraduate Team Experience Award 
PSAS OreSat Structural Design: The Design, Build, and Test of a 2U CubeSat 
 
The OreSat Structural Design team successfully manufactured an aluminum prototype of Oregon’s first 
satellite.  The structure consists of four aluminum panels into which printed circuit boards slide, forming a 
modular system which can be adapted to future missions.  The design of the structure was coupled closely 
with the design of the PCBs in order to achieve mechanically robust connections that will withstand launch 
vibrations.  We designed and created prototypes of two separate antenna deployment systems: one for a 
helical antenna which will enable OreSat’s primary mission of STEM outreach; and another for an 
omnidirectional turnstile structure which will host three separate antennas to be used for ground 
communications.  Over the course of designing the antenna deployment systems, we helped define the 
specifications for the antennas before manufacturing the antennas themselves.  A local spring manufacturer 
was contracted to make a number of helical antennas--many of which were used for destructive testing; one 
of which will be used for flight.  Early prototypes of the structure were 3D printed using local resources on 
campus; a later prototype printed using industrial SLS printers; and a final prototype was CNC machined out 
of aluminum.  All of the mechanical parts must now be tested and validated.  We have identified facilities for 
vibration, thermal, and vacuum testing which will take place over the coming months.  Results from these 
tests will inform the further development necessary to qualify the OreSat structure as flight-ready. 
 


