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Introduction:  The purpose of this presentation is 

to disseminate information on the Center for Space 
Exploration Technology Research (cSETR), estab-
lished at the University of Texas at El Paso (UTEP), 
effective October 1, 2009. This University Research 
Center is funded by the NASA Office of Education, 
Education Programs Integration Division, and Minor-
ity University Research and Education Program. 

The Center focuses on the areas of green propul-
sion and in‐situ propellant utilization. The cSETR vi-
sion is to establish a minority university center of ex-
cellence in these areas through strategic partnerships 
and to educate a diverse future aerospace workforce. 
To achieve its vision and create fundamental knowl-
edge and exploration capabilities for lunar, solar sys-
tem and beyond missions, a multidisciplinary science 
and engineering team will partner with NASA centers 
(Johnson Space Center and NASA White Sands Test-
ing Facility), DOD agencies (Missile Defense 
Agency), NASA contractors (Lockheed Martin, Boe-
ing, and Jacobs Engineering), and academic institu-
tions (University of Maryland, Arizona State Univer-
sity, and the Center for Space Resources at the Colo-
rado School of Mines). 

UTEP is one of the top institutions in the continen-
tal US awarding STEM degrees to Hispanic students. 
The cSETR will serve a crucial role in meeting the 
demand for Hispanic engineers and scientists in aero-
space industries and federal laboratories where they are 
currently critically underrepresented. 

Principal Goals of the Center for Space Explo-
ration Technology Research: 

Research: Advance research in non‐toxic propul-
sion and in‐situ resource utilization (ISRU). 

Education: Inspire, excite, and engage undergradu-
ate and graduate students, especially those from under-
represented groups, in the study of aerospace sciences. 

Capacity Building: Build sustainable research ca-
pacity and infrastructure in aerospace sciences. 

Research Areas, Objectives, and Tasks of the 
Center for Space Exploration Technology Re-
search: 

Area 1. Non�Toxic Propulsion 
Objective 1: To study LOX/Hydrocarbon propel-

lants ignition. 
Task 1: Conduct analytical, numerical and experimen-
tal investigations of LOX/Hydrocarbon ignition phys-
ics. 

Task 2: Test spark and thermal igniters for 
LOX/Hydrocarbon propellants. 

Objective 2: To study high heat transfer combus-
tion chambers. 
Task 1: Conduct experimental and analytical studies of 
propellant thermo‐fluid properties. 
Task 2: Conduct experimental and numerical investi-
gations on propellant cooling characteristics, ther-
momechanical analysis, and optimization and compo-
nent life predictions. 
Task 3: Study thermal barrier coatings (TBC) for high 
heat flux thrust chambesr. 

Objective 3: To study LOX/Hydrocarbon injector 
dynamics. 
Task 1: Conduct experimental and numerical investi-
gation of a swirl coaxial injector. 
Task 2: Conduct hot‐firing combustor tests: 

Area 2. In�Situ Resource Utilization  
Objective 1: To develop remote sensing, geophysi-

cal, and field methods for resource discovery and the 
chemical and physical characterization of soil and 
rock, including the identification of biological markers. 
Task 1: Investigate remote sensing approaches to re-
source discovery and characterization.  
Task 2: Investigate geophysical approaches to resource 
discovery and characterization. 
Task 3: Investigate a chemical approach to resource 
characterization and identification of biomarkers. 
Task 4: Implement and test using regolith simulants at 
analog field sites. 

Objective 2: To develop extraction technologies, 
including thermochemical, combustion‐based, and 
biological methods. 
Task 1: Study the production of oxygen from lunar 
regolith.  
Task 2: Study the production of structural materials 
from lunar regolith. 
Task 3: Investigate the thermochemical extraction of 
metals from lunar and Martian regolith. 
Task 4: Study bioleaching and biosequestration of met-
als from Lunar and Martian regolith. 

Summary: UTEP is one of the top institutions in 
the continental US awarding STEM degrees to His-
panic students. The cSETR will serve a crucial role in 
meeting the demand for Hispanic engineers and scien-
tists in aerospace industries and federal laboratories 
where they are currently critically underrepresented. 
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