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Purdue University is called the “Cradle of Astronauts” for good reason 

Our 25 Purdue astronauts have flown in the Mercury, Gemini, Apollo, 
Space Shuttle, International Space Station, Commercial and In-Training 
missions.  The most famous Purdue Astronaut was Neil Armstrong, who 
upon taking his first step onto the moon, uttered the words…

“That’s one small step for man, 
one giant leap for mankind”
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Let’s start with the “Race to the Moon”

The story begins in September 1944 when an American general and a 
professor met in a car parked at one end of a runway at LaGuardia airport. 
The general was Henry Harley Arnold, the only U.S. officer to hold a five-star 
rank in two different U.S. military services. The professor was Professor 
Theodore von Karman, a Hungarian-American aerodynamicist and jet 
propulsion pioneer at the California Institute of Technology in Pasadena.  
The General wanted the Professor to draw up plans for aeronautical research 
for the next 20 years and so began the Space Race with hydrogen propulsion.
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Fast forward thirty years…

On March 18, 1974 in Miami Beach, Professor T. Nejat Veziroglu opened 
“The Hydrogen Economy Miami Energy” (THEME) conference by proposing 
the “Hydrogen Energy System” as a permanent solution for the depletion 
of the fossil fuels and the significant environmental problems caused by 
their utilization. A small group of scientists and engineers commenced to 
establish the International Association for Hydrogen Energy. Today, we call 
those visionaries the “Hydrogen Romantics.”   At 98 years old, Professor 
Veziroglu continues his unrelenting efforts for the advancement of the 
Hydrogen Energy System.
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Race To Zero is a global campaign to rally leadership and 

support from businesses, cities, regions, investors for a 

healthy, resilient, zero carbon recovery that prevents 

future threats, creates decent jobs, and unlocks 

inclusive, sustainable growth.
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Collaborative Online International Learning (COIL) Projects

COIL is an innovative pedagogy that facilitates 

virtual international exchange by giving learners 

the skills to successfully link a course project at 

one educational institution with another in a 

different country with a different cultural setting.
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Virtual Experiential Intercultural Learning (VEIL) Projects

VEIL is a new innovative pedagogy initiated

at Purdue University during the COVID-19 

pandemic as an effort to create collaborative 

online opportunities. University students across the globe are 

staying put in their locations, but that doesn’t mean that they 

should miss out on meaningful collaborative research projects.  
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For students who successfully completed optional training, they received a Global Competence Certificate (GEC)
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Mining companies are increasingly 

operating in remote locations as 

resources become scarce.  Mines in 

these remote locations are faced 

with high energy costs.  Renewable 

energy microgrids can offer benefits 

including energy storage systems.
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In Phase 1 of the project, the students 

evaluated the new trolley assist system 

for electric-drive mining trucks lowers 

both fuel and engine costs while boosting 

speed-on-grade for greater productivity.  

The “CAT 795F AC equipped with the 

trolley assist system” has become the 

most powerful mining truck in the world.
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The HOMER Pro® microgrid software by HOMER Energy is the global 
standard for optimizing microgrid design and was developed at the 
U.S. Department of Energy National Renewable Energy Laboratory.

Simulation - At its core, HOMER Pro is a tool used to simulate a viable system for all possible 
combinations of the equipment that you wish to consider.  

Optimization - HOMER Pro can examine all possible combinations of microgrids in a single run, 
and then sorts the systems according to the optimization variable of choice.

Sensitivity Analysis – HOMER Pro lets you ask as “What if?” questions.

Hydrogen Module – Lets you model systems that generate, store, and consume hydrogen.
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CASE STUDY

A solar PV stand-alone

microgrid system using

a hybrid hydrogen and

battery energy storage

system to stabilize the

variable and intermittent

solar energy for a 24

hours/day demand in a

remote area of Australia.
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Phase 2 is focused on replacing the diesel engine with a hydrogen fuel cell. 
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