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About Me

Presenter
Presentation Notes
Embry Riddle – Senior in Aerospace engineering with a concentration in Propulsion Design

Construction – doing interior and exterior projects 
Marine Huey Crewchief – helicopter mechanic, door gunner, talking rearview mirror 
Fabrication Shop Chief – rapid prototyping and movie props most notable the First Man movie 
TA – algebra and trig
American Airlines Engineering Intern – Emergency Repairs (Engineering Support Center)
Jacobs Engineering Technician Intern – worked hands on in the VAB and other facilities

AT NASA – working in the Launch Services Program (LSP) -  Flight Dynamics Branch – Guidance Navigation and Controls Group 

Hobbies – 3d printing and rebuilding my GFs house 
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• Formerly know as Wide Field Infrared Survey Telescope (WFIRST)
• Named after Nancy Roman Grace

– Considered the “Mother of Hubble”
• NASA observatory designed to settle essential questions in the areas of dark energy, 

exoplanets and infrared astrophysics. 
• The telescope has a primary mirror that is 2.4 meters (7.9 feet) in diameter and is the same 

size as the Hubble Space Telescope's primary mirror. 
• The Roman Space Telescope is designed to have two instruments, the Wide Field 

Instrument and a technology demonstration Coronagraph Instrument. 
• The Wide Field Instrument will have a field of view that is 100 times greater than the 

Hubble infrared instrument, allowing it to capture more of the sky with less observing time
• The Coronagraph Instrument will perform high contrast imaging and spectroscopy of 

individual nearby exoplanets

• Set to launch in the mid-2020s
Reference:
https://roman.gsfc.nasa.gov/
https://images.nasa.gov/

Roman Space Telescope

Presenter
Presentation Notes
Before I get into the project I worked on, id like to share some background on the mission my work revolves around 

https://roman.gsfc.nasa.gov/
https://images.nasa.gov/
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Project Overview

Conduct an early separation analysis for the Roman Space Telescope utilizing 
the Universal Separation Analysis Tool (USAT) created by LSP’s GNC group

Followed an industry standard for quality and testing procedures/standards 
called 3-sigma

Apply a magnitude of different testing parameters and analysis

Evaluate case results to see if RST can meet its separation dynamic 
requirements and identify significant influences and sensitivities 
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Three-sigma limits is a statistical calculation that refers to data within three standard deviations from a mean. In business applications, three-sigma refers to processes that operate efficiently and produce items of the highest quality.

In statistics, the 68–95–99.7 rule, also known as the empirical rule, is a shorthand used to remember the percentage of values that lie within a band around the mean in a normal distribution with a width of two, four and six standard deviations, respectively; more precisely, 68.27%, 95.45% and 99.73% of the values lie within one, two and three standard deviations of the mean, respectively.
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How Does Separation Work
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The Process
• The space vehicle (RST) and the 

launch vehicle are attached via 
a clampband.

• When separation starts the 
clampband releases allowing 
springs to drive the SV away 
from the LV

Some of the Items to Consider
• Mass properties
• Deliverable Spring Energy
• Initial Rates 
• Connectors 

Presenter
Presentation Notes
There is the launch vehicle and the space vehicle
Separation device, clampband 
Springs are the driving factor for the separation process
Electrical connectors that have to disconnect 
Factors that play into the separation dynamics 
    - initial rates, mass paramters, fuel , spring energy, spring azimuths 
CBOD – clampband opening device
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• Simulink Model created by the GNC 
group in Mathworks’ ® MATLAB 
software

• 12 degrees of freedom model 
• Input Decks

– SV and LV mass parameters
– Separation system parameters
– Simulation options
– Dispersions

• Outputs separation dynamics as a 
function of time

Universal Separation Analysis Tool

SEP 
SYS

LV

SV
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Case Overview

Analysis/Cases Conducted
• Typically 1000 simulations per case in typical Monte Carlo method where no failures are allowed 

1. 4 versus 8 Springs Analysis: Evaluate the sensitivity of separation dynamics based on the amount of springs driving the 
separation  

2. Standard: Conduct analysis with typical SpaceX and/or LSP assumptions to determine likelihood that RST momentum 
requirement will be met by the early separation analysis conducted by the launch vehicle provider

3. Min Impulse Case: Predict initial rates that could be achieved by the flight system and the effects on separation dynamics
4. High MOI Case: Determine sensitivity to SV Design MOI value
5. Zero Initial Rate Case: Determine rate/momentum change purely due to separation dynamics
6. Propellant Margin Analysis : Identify the sensitivity of the spacecraft separation dynamics to residual, participating launch 

vehicle propellant mass
7. Spring Tuning Analysis: To perform a spring benefit analysis to counter act the ZCG bias found in the other analysis to lower 

the Y axis momentum and show its affects on the total angular momentum
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Monte Carlo:
are a broad class of computational algorithms that rely on repeated random sampling to obtain numerical results. The underlying concept is to use randomness to solve problems that might be deterministic in principle. They are often used in physical and mathematical problems and are most useful when it is difficult or impossible to use other approaches. Monte Carlo methods are mainly used in three problem classes:[1] optimization, numerical integration, and generating draws from a probability distribution.
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Analyzing Results  
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What’s Next?

Simple Separation Analysis Tool
• Build a simple separation analysis tool 
• Ensure high fidelity results by comparing them to past separation analysis
• Make it an application that can be used by LSP customers so that quick 

separation analysis can be completed. 
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After Thank the listeners for watching your presentation and NASA for the opportunity 
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