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Spaceport America Cup 

Preparation 
Ticonderoga Launch Summary 

Rice Eclipse embarked upon the Ticonderoga 
project during the fall of 2018 in preparation for 
the 2019 Spaceport America Cup. The project 
aimed to design and launch a minimum diameter 
rocket, the lessons learned from the process 
being applicable to the development of later 
competition vehicles. In most university launch 
vehicles, a gap exists between the airframe and 
the motor that facilitates easier integration. As 
the name suggests, a minimum diameter 
airframe wraps directly around the motor casing, 
enabling a reduction in cross sectional area. This 
in turn reduces the drag, which makes the 
vehicle theoretically more aerodynamically 
efficient. 
 

 

To implement this concept, the team practiced 
and perfected tip-to-tip carbon fiber wrapping 
and vacuum bagging processes. The prototype 
rocket also featured modular weight adjustment 
systems. Coupled with a custom motor mount, 
these enable the rocket characteristics such as 
thrust, stability, and apogee to be adjusted on the 
day of the launch according to weather 
conditions. 
 
These capabilities were used on the team’s 
January 12 launch day. When high speed winds 
ruled out a flight to the 10,000 feet Ticonderoga 
was designed for, swapping out the motor and 
modifying the mass balance enabled the rocket 
to still fly successfully to a more controlled 
3,000 feet. In addition to proving the design’s 
modularity, this prototype flight allowed further 
testing of the recovery systems. The lessons 
learned from Ticonderoga have fed into the 
design of Noctua II as well as the team’s 
growing aerodynamics institutional knowledge 
base. 
 
Noctua II Launch Summary 
 
Utilizing the lessons from Ticonderoga, Rice 
Eclipse set forth on developing the final design 
of a rocket to compete in the 10,000 ft COTS 
category at the Spaceport America Cup. Our 
competition rocket, named Noctua II, is 
designed to reach an apogee of 10,000 ft while 
carrying an 8.8 lb scientific payload. Similar to 
Ticonderoga, Noctua II features a 3” minimum 
diameter carbon fiber design. Noctua II is 
composed of three separate body tubes 
connected by two couplers. One of the couplers 
houses the recovery avionics, while the other 
holds the scientific payload. 
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Fabrication of Noctua II began in January 2019 
and the final carbon fiber airframe was finished 
in under a month. For the recovery system, 
Noctua II implemented a new parachute bag 
system that more efficiently packs into the body 
tube. For its initial prototype flight, Noctua II 
was adapted to fly on a K motor. 
 

 
 
On February 9th, the rocket flew to an altitude 
of 3,388 feet. While successful overall, the 
rocket’s apogee was around 600 feet below the 
targeted value. Upon investigation, the team 
discovered an issue with spin rates that were 
caused by a loose connection and an anomalous 
surface finish on the fins. Those issues have 
since been corrected, and the modifications will 
be further tested in two flights later this month. 
In addition to the technical lessons learned, a 
secondary takeaway from this experience was 
the confirmation of the team’s approach to test 
systems early and often before the competition. 
 

Luna Hybrid Rocket Engine  
 

On March 3rd, Rice Eclipse conducted two Luna 
engine hot fires. This was the first of a newly 
manufactured engine, which the team created so 
that it could collect more data from each 
calendar test day. 

 
In the first test, the team used a new impinging 
injector plate with a thrust vector control nozzle. 
Simulations showed that this injector geometry 
would improve the burn regression rate by better  

 
 
mixing the liquid oxidizer with the solid fuel 
grain. While data showed this to be the case, 
inspection of the fuel grain after the test 
indicated a hot spot where the burn was 
concentrated. Even though this caused no 
damage to the engine, the impinging angles will 
be changed for the April Luna test to address 
this anomaly. 

 
In the second test, the team used a standard axial 
thrust nozzle with a new batch of HTPB in the 
fuel grain. Both tests were successful and served 
as two small steps forward in the continuous 
improvements of the Luna propulsion system. 

 

  
 

Titan Hybrid Rocket Engine 
 

The Titan engine is an 800 lbf thrust engine 
designed to scale up the concepts behind Luna 
into a flight-worthy propulsion system. In 
February, Rice Eclipse conducted a cold flow 
pressure test of the engine along with a dress 
rehearsal of test stand operations. After a valve 
froze, the team deemed it necessary to conduct a 
second cold flow before proceeding to a hot fire. 
That cold flow is scheduled for Sunday, April 7. 

Avionics  
 

Bunchead is an all-in-one integrated payload 
containing a variety of sensors to collect a 
standard set of data points for certification 
rockets. The goal of the project is to make a 
device that can easily be switched between 
rockets to quickly collect data. Rice Eclipse has 
chosen, configured, and built a coupler and sled 
for the system. Avionics is currently working on 
integrating all the sensors with a Raspberry Pi 
computer.
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Eclipse Member 
Highlight 
Katie DeSpain 
Year: Class of 2021 
Major: Civil and Environmental Engineering 
 
What was your last summer internship:  

My summer internship was with FQR Proprietary Labs, 
which is a group of international experts working together 

to push the limits of RC multicopter innovation. My task was to work closely with one of their technical fellows to 
break the world record for drone duration flight. After about two months of testing various components, including 
propellers, motors, and batteries, and one month of construction and integrated testing, we achieved our goal. Our 
manually-controlled flight of the final ship (shown in picture) was 4 hours and 14 minutes, which far surpassed the 
previous record of 2 hours and 8 minutes. 

Why are you passionate and/or inspired by space? 
I first discovered my love of space in middle school, when I watched Star Trek for the first time. I was inspired by 
the cooperative, intelligent society Star Trek envisioned for the future of humanity, and by how our exploration of 
the universe impacted this future. Space is fascinating to me because it manages to be mysterious and foreign while 
simultaneously making up everything around us. I am ultimately passionate about both the physical realities of our 
universe and the socio-political methods we possess to get out into it. 

What is one project you worked on with Rice Eclipse and why is it significant to you? 
I was a member of the 3-person team that worked to create the mobile test stand for Titan, our 800 lb thrust hybrid 
engine. I enjoyed being able to work on a large-scale project from concept to completion, and I received a lot of 
valuable guidance and advice from more experienced Eclipse members along the way. That project culminated in 
our first test raise during the final weeks of last semester. I learned so much from that experience, and I believe that 
it has made me both a better engineer and a better leader. 

How has Rice Eclipse helped you? 
Rice Eclipse has given me the opportunity to work on real engineering projects with other passionate students, 
which has been an invaluable experience for me. I have done so many things as a result of joining this club that I 
never thought I would have the ability to do. I’ve launched a self-built rocket taller than I am, designed and built 
structures from scratch, and met so many amazing people along the way.  

What are some of your aspirations and goals in life? 
My ultimate career goal is to be able to use my engineering knowledge and skills to help both our planet and the 
people living here. After graduation, I’m planning to work in the renewable energy industry. Wind and solar 
technologies are truly the future of energy on Earth, and it is my desire and, I feel, my obligation to be a part of this 
incredibly necessary change.  

Lastly, what would you like to say to people thinking about a career in STEM or joining the Space industry? 
I would like to reach out specifically to young women considering careers in engineering -- we need you! 
Engineering as a field is such a critical part of our society, and we need the best possible minds thinking about the 
issues we are facing on every scale. If you have an interest in science, math, and fixing things, you might really 
enjoy engineering, and the best way to figure it out is just to try it! Everyone starts with no experience, so don’t ever 
feel like you can’t become as good at something as someone else is now just because they have more experience 
than you do.   
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Upcoming Events: 
April 7th  

• Titan Cold Flow Test 

April 11th  

• Engineering Design Showcase, 
Tudor Fieldhouse 

April 13th  

• Certificates Launch, Noctua 
Test Launch 

April 14th  

• General Meeting, OEDK 
Classroom 

April 20th  

• Noctua Test Launch 

For more information about 
our current projects, visit our 
website by clicking the button 
below or go to eclipse.rice.edu. 

 

 

 
 

Rice Eclipse is also on 
Facebook, Twitter, and 
YouTube!  Click the buttons 
below to check it out!  

VISIT OUR WEBSITE 

Click Here to Subscribe to 
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Picture Gallery 
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