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There are three trends that seem likely to shape renewable growth 

in coming decades. Those trends include emerging policies that 

support renewable growth, expanding investor interest in the sec-

tor, and advancing technologies that boost wind and solar energy’s 

value to the grid, owner’s assets, and customers. 

Renewables cannot be addressed without consideration of climate 

change. Climate change is the defining issue of our time. From 

shifting weather patterns that threaten food production, to rising sea 

levels that increase the risk of coastal erosion and catastrophic 

flooding, the impacts of climate change are global in scope.  

The rise in average global temperatures and associated environ-

mental, economic and socio-political impacts, have generated sig-

nificant amounts of research and new technologies. 

Among developments featured in this issue are: 

 Storage of Renewable Energy 

 New Solar Energy Venture 

 University Students Pushing Energy and Climate Research 

By focusing attention on devel-

opments, achievements, and 

issues that are critical to the 

advancement of minorities in 

science and engineering, we 

seek to hasten the adoption of 

remedies and corrective ac-

tions by all with a stake in 

America’s leadership role in 

technology.  

In this issue, we look at renew-

able energy and climate 

change. 

Renewable Energy and  

Climate Change  
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Technology to Store Renewable Energy 

Until now one of the best options for producing low-carbon energy on a large scale are wind and solar 

power. But despite improvements over the last few years to both their performance and cost, a significant 

problem remains: the wind doesn't always blow, and the sun doesn't always shine. 

A power grid that relies on these fluctuating sources struggles to constantly match supply and demand, 

and so renewable energy sometimes goes to waste because it's not produced when needed. One of the 

main solutions to this problem is large-scale electricity storage technologies. 

Currently, over 99 percent of large-scale electricity storage is handled by pumped hydro dams, which 

move water between two reservoirs through a pump or turbine to store or produce power. However, there 

are limits to how much more pumped hydro can be built due to its geographical requirements. 

One promising storage option is pumped thermal electricity storage. This relatively new technology has 

been around for about ten years, and is currently being tested in pilot plants. Pumped thermal electricity 

storage works by turning electricity into heat using a large-scale heat pump. This heat is then stored in a 

hot material, such as water or gravel, inside an insulated tank. 

When needed, the heat is then turned back into electricity using a heat engine. These energy conversions 

are done with thermodynamic cycles, the same physical principles used to run refrigerators, car engines or 

thermal power plants. 

The conversion of electricity to heat happens in the central circuit, then stored in hot and cold tanks. (Pau Farres Antunez)  

Renewable Energy Careers 

Federal Energy Internship Opportunities – Listed below are a sampling of early career opportunities avail-

able with the US Department of Energy. The jobs are at various energy laboratories across the US. 

EERE Student Volunteer Internship Program (SVIP), Minority Educational Institution Student Partnership 

Program (MEISPP), General Counsel Undergraduate Intern Program Science Undergraduate Laboratory 

Internships (SULI)  

Students interested should contact this website. https://www.energy.gov/eere/education/find-internships 
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The Woman Behind the First Black-Owned Solar Energy Company 

The Woman behind the First Black-Owned Solar Energy Company 

Kristal Hansley is an entrepreneur and advocate for the use of solar power. After extensive work in gov-

ernment, as an entrepreneur and solar power advocate she launched WeSolar Energy with the goal of 

providing underserved and underfunded communities access to solar energy.  

“During my time leading the Community Affairs Policy Team in Congresswoman Eleanor Norton’s of-

fice, Maryland passed new laws to increase the use of solar energy across the state. Solar energy is 

promised to be the new source of our power as we move into the future. It is important that, as this new 

sector experience is rapidly growing, we also work to make sure it is accessible 

to everyone and not just a selected few. I began planning to launch WeSolar 

because we want to bring community solar to those who would not normally 

access it, which includes Black communities, communities of color, and work-

ing class people.” 

“Well the fact that I am the first Black woman to do this should tell you a lot,” 

said Hansley. “Community solar is not a novel concept, yet not many people 

are aware of it. There is no shortage of talented, intelligent Black women in this 

country.” 

 According to a recent PwC Global Power & Utilities Survey, 97% of utility ex-

ecutives across the globe expect medium to high-level of disruption in their 

main home solar markets in 2020. Community solar is becoming an increasingly popular offering from 

new energy companies, utilities, and more. For this reason, it is important that anyone considering a 

community solar program comparison shops across all available offers, including rooftop solar options, 

in order to find the one that offers the best value for them. 

In a nutshell, community solar offers a way for virtually anyone to go solar, without installing solar pan-

els on their roof or their property. Kristal Hansley served as a Community Affairs Liaison within Con-

gresswoman Eleanor Holmes Norton’s Office, and Program Manager for the US Senate Democratic 

Caucus. She earned her BA in Political Science from Howard University. 

Engineers Still in Need  

The conundrum faced by some new engineering grads, as well as 

those searching that next job, is whether to focus attention on the 

private or public sector. There are multiple factors to consider for a 

job that meets their personal and professional goals. 

Some have sought opportunity in 

agencies of the federal govern-

ment including the military. Job 

security, benefits, salaries, travel 

opportunities, benefits, job loca-

tion, and advancement opportunities are all part of the decision pro-

cess. 

Despite some notable efforts, the engineering community still has a 

long way to go in building a more diverse culture by earnestly  support-

ing efforts to attract more women and under-represented minorities 

because they add value to products and services produced.  



Secret Renewable Energy Beneath the Water          

There is still plenty of untapped renewable energy to be scoured from running water — and the US De-

partment of Energy is determined to pry it loose with $38 million for a newly announced research program. 

The agency’s Advanced Research Projects Agency-Energy (ARPA-E) program high-risk, high-reward 

funding office aims at propelling transformational, disruptive energy research out of the lab and into the 

market. 

This new source of water-based renewable energy takes the form of ambient water flowing in rivers and 

tidal currents, aka hydrokinetic energy. For starters, hydrokinetic sites would dovetail with the nation’s 

population distribution, with large numbers of people and economic activity concentrated near riverbanks 

and coasts. Hydrokinetic devices could also help support microgrids in remote areas. 

Riverine and tidal flows are also reliable and forecastable over long periods of time, which is a plus for grid 

planning. Even better, they have their own unique seasonal and daily variations, so they would comple-

ment rather than duplicate the output of wind and solar facilities. 

For more information concerning hydrokinetic research opportunities contact Advanced Research Projects 

Agency – Energy, U.S. Department of Energy@ ARPA-E@hq.doe.gov 
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Effects of Predators on Their Prey and the Broader Ecological Communities 

Climate warming may cause animals to behaviorally thermoregu-

late and consequently alter interactions between species. In addi-

tion, climate warming can directly affect consumer-resource interac-

tions and indirectly affect plant-pollinator interactions. For example, 

increasing temperature may force predators to abandon area ther-

moregulations of high prey abundance if it becomes thermally 

stressful, creating predator-free areas that may benefit prey spe-

cies.  

We tested the hypothesis that climate warming can indirectly influ-

ence plant-pollinator systems through direct effects on a pollinator 

predator. Previous work showed that spiders can use temperature 

gradients to avoid heat stress, using the top of plants in cool weath-

er but moving lower during hot periods. Thus, we predicted that 

high temperatures might indirectly benefit plants by causing spiders 

to move downward and allowing insects to access and pollinate 

flowers. To test this prediction, we conducted transects in a prairie 

community to determine if temperature affects the presence of spiders and pollinators on flowers. In ad-

dition, we used video cameras to observe individual flowers with and without spiders in a paired de-

signed to determine if the presence of a predator influences the visitation patterns of pollinators to a 

flower. This would suggest that climate change directly effects the green lynx spider because the spider 

depends on the temperature to go up and down the flower. The plant is indirectly affected because it 

depends on the pollinator visiting which is affected by the spider either being on top of the flower or not. 

Caleb Cooper - Tugaloo College 

Five University Students Pushing Energy and Climate Research 



Page 5 of 9 

A Study of Wireless Power Transmission 

Wireless Power Transmission (WPT) is the transmission of electrical 

energy without the use of wires from one point to another over extend-

ed distances. This can then be applied to systems such as space trav-

el, biomedical devices inside the human body, and wirelessly power-

ing vehicles. The purpose of this experiment is to study the transmit-

tance of microwave energy using rectenna arrays for energy transfer 

over extended distances. In order to accomplish this a dipole rectify-

ing antenna and its array must be designed and analyzed, A simula-

tion of the dipole rectenna must be run using the ANSYS HFSS pro-

gram, a characterization of irradiance from a microwave amplifier 

based on the distance in an Anechoic chamber must be acquired , 

and the principals of WPT must be applied to a real system for power 

transmission. In order to acquire data for the irradiance a probe was 

placed in front of a horn located inside the anechoic chamber, which 

caught microwaves shot out from the horn and gave a measurement 

for irradiance.  

The frequency of the microwaves was then adjusted from a range of 7 GHz to 12 GHz with a .5 GHz 

step. The probe would then be relocated 10 inches back and the process is repeated to acquire the irra-

diance values for varying distances. To acquire voltage and current the rectenna array is put in front of 

the horn, so that it can collect the electromagnetic waves and is then connected to a multimeter. As the 

frequency for the microwaves is varied again from a range of 7 GHz to 12 GHz with a .5 GHz step and 

shot at the rectenna in the Anechoic chamber the resulting voltage and current are recorded. To test a 

real system the rectenna array was simply disconnected from the multimeter and connected to an LED 

light bulb. Results show that as expected irradiance increases proportionally with distance and frequen-

cy. The rectenna was also estimated to run most efficiently at a frequency of 7.5 GHz resulting in 31% 

efficiency. In the end however the experiment successfully ended with wirelessly transferring power to an 

LED color changing light that required 1.5 Volts to run. For future works different materials and other out-

side factors can be incorporated within the experiment to see how they effect the efficiency of the pro-

cess. 

Steven Pringle ll - Norfolk State University 

 

The Combination of AM-6 Crystals with Recombinant E. coli cells for the Production of 

Hydrogen Gas 

Producing Hydrogen gas through water splitting is a promising alternative fuel source. For our research, 

we are reengineering E. coli cells to have the genes that are responsible for hydrogen gas production. 

These genes will come from Clostridium acetobutylicum and once they’re combined with AM-6 crystals, 

they’ll form an inorganic-bio hybrid photocatalyst system. These AM-6 semiconductor crystals are photo 

catalytically active in the visible and UV light spectrum. The AM-6 crystals were successfully synthesized 

and characterized using X-ray Powder Diffraction and Scanning Electron Microscope. The [FeFe]- Hy-

drogenase and two Clostridium acetobutylicum genes were successfully amplified and digested through 

polymerase chain reaction. 

Alexis Willis - San Jose State University 
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Improvement in Li and Mn Rich Layered Oxides as Cathode Materials for Li ion Batteries 

Currently, the widely used anode is graphite, and no anode material with better overall performance has 

yet been reported. Recently, composite cathode materials with Li2MnO3– stabilized LiMO2 (M = Mn, Ni, 

and Co) were introduced, which have high potential (> 4.3 V vs. Li+/Li) and superior capacities and merit 

further research3,4,5. Their charge storage capabilities can reach up to 300 mAh/g, limited by topotactic 

reaction at the electrodes6,7,8,9. This layered- layered cathode structure has been proven to be a viable 

option to achieve higher capacities (>200 mAh g-1) and to operate at a higher voltage10 above 4.3 V vs. 

Li/Li+. However, serious structural stability and manganese dissolution issues during repeated charge-

discharge cycling reduce capacity considerably. Subsequent theoretical and experimental studies re-

vealed that composite cathode performance is highly dependent upon composition, synthesis conditions 

(temperature, pH, etc.), and particle size.  

 

• The greatest value for this research work is that, as we know, we are not going through the best mo-

ments in the world.  So, to better balance ourselves, with a product that has a greater life span (such as 

lithium ion batteries), against traditional batteries, so take the initiative to find this cathode more economi-

cally to be able to create lithium battery. 

• Since technology is something that evolves in a fairly light way I wanted to have knowledge in products 

that are of improvement for the planet.  So when I had the opportunity to look for a cathode of an effec-

tive cost that was efficient for this battery, I didn't hesitate in any second to do it.  Although sometimes I 

fail to achieve the goal in my research, I have known so much and worked so hard with what electro-

chemistry is, which gives me the opportunity to have an idea for my graduate student courses.  Being a 

large field, I have not hesitated a second to continue working on this.  So this field of study, besides be-

ing so interesting, has given me tools to choose what to study. 

Elizabeth M. Janer Serrano, Universidad Ana G Mendez 

Fish Species Across Gradient of Neotropical Streams 

Ahmyia Cacapit from University of Guam presented her research on environmental factors im-

pacting tributaries in Costa Rica.  

Because freshwater fish are sensitive and adaptive to stressors from their environment, their as-

semblages can illustrate the effects of climate change through careful monitoring of their distribu-

tions and community composition in stream microhabitats. Fish bio-

diversity is exceptionally high in the neotropics, but little is known 

about fish communities in such regions. However, specific fish distri-

butions and assemblage in the area are vastly understudied. Regu-

lar and expanded monitoring of fish community composition in neo-

tropical streams is vital to identify distribution shifts that will likely oc-

cur due to climate change related stressors.  

This project was my personal project under the Organization for 

Tropical Studies LSAMP REU. I proposed the research question 

and designed the project to characterize fish populations in the riv-

ers of the Las Cruces area.  
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Climate Change and Urban Planning 

Climate change is a critical issue, and will remain a crucial 

issue for many decades in the future until we work together 

on reducing greenhouse gas (GHG) emissions at an ac-

ceptable level. Weather refers to atmospheric conditions 

that occur at regional or local scale for variable periods of 

time.  Climate, meanwhile, refers to a long-term (decades or 

longer) mean temperature, humidity, rainfall patterns and 

other climatic parameters at the regional or global scale. 

From a future design perspective, cities are in a unique po-

sition when it comes to climate change. Among the largest 

sources of emissions globally, they are also highly vulnera-

ble to its consequences. According to one report, 70% of 

cities worldwide are already dealing with the effects of cli-

mate change, and nearly all cities face some kind of risk. But they are also potentially powerful agents of 

change. Policy at the national level has moved painfully slow in most countries, but urban areas have the 

authority to make meaningful changes in land use and zoning, transportation, green space, and energy 

policy. 

Large cities like New York and Tokyo are working toward ambitious environmental master plans, but 

smaller cities also have a role to play. In Denmark, places like Copenhagen are successfully harnessing 

variable wind power, part of an effort to become the first carbon-neutral city by 2025. Now, the Danish En-

ergy Agency is exporting that know-how to China, and when such solutions are scaled up to a national or 

global level, impact can be immense. Continued diversity of students engaged in urban planning with con-

cern for avoiding disproportionate impact is important for sustaining livability in both urban and rural com-

munities. 

University Career and Research Opportunities in Climate Change 

North Carolina A&T State University, School of Agriculture and Environmental Sciences 

Michigan State University, School of Planning, 

Design and Construction 

United Arab Emirates University College of Sci-

ence 

George Washington University, College of Pro-

fessional Studies 

Columbia University, Center for Resilient Cities 

and Landscapes 

University of Oxford, Sustainable Urban Develop-

ment 

United Nations - https://unjobs.org/themes/

climate-change  

Environmental Resources Management Group, Inc.  - Ciudad de México  

Florida Climate Change Institute 
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Solar Cell Technology Has Smashed Three Big Records 

Today, the world is grappling with more than just the climate crisis, and yet even now, in the face 

of a global pandemic, scientists are marching on with renewable solutions. Recently, no less 

than three records have been broken in solar panel efficiency. The first and the second were 

achieved by scientists in the United States at the National Renewable Energy Laboratory 

(NREL). 

First - Their unique "six-junction" solar cell has un-

precedented energy conversion, turning intensified 

light into electricity at 47.1 percent efficiency - the 

most efficient in the world under concentrated light 

conditions. This record beat the previous contender 

established just a couple of years ago by one per-

cent. 

"This device really demonstrates the extraordinary 

potential of multi-junction solar cells," says John 

Geisz who works at NREL. 

The achievement was helped by concentrating sun-

light until it was a sizzling 143 times more intense. 

But even under the illumination of a single sun, the 

solar cell is better than any other.  

 

Second -  Another team tested another version of their six-junction cell without concentrating the light, 

and achieved an unprecedented 39.2 percent efficiency. 

Essentially this means that even more of the Sun's energy can now be converted into electricity. 

Each of the cell's six junctions is specialized to capture a particular range of light from somewhere on the 

solar spectrum. Combined, the device contains 140 layers of light-absorbing material, and yet it is three 

times thinner than a hair off your head.  

Challenge Ahead 

"One way to reduce cost is to reduce the required area," explains Ryan France, a materials scientist at 

NREL, "and you can do that by using a mirror to capture the light and focus the light down to a point." 

By honing the light in this way, you not only spend a hundredth or even a thousandth of the material cost, 

the cell itself also becomes more efficient. 

It's impossible to ever reach 100 percent efficiency because of the laws of thermodynamics, but reaching 

the halfway point would be quite the achievement, and France says that's "actually very achievable". 

Another related achievement occurred in Germany. This achievement is by something called a tandem 

cell. This is a device, only a few micrometers thick, that combines two different semiconductors, one for 

the visible parts of the light spectrum and the other for infrared light. Engineers from the German research 

center Helmholtz-Zentrum Berlin created a new kind of tandem cell made from stacked silicon and perov-

skite with a certified efficiency of 24.16 percent. 
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News Flash 

 The White House Office of Science and Technology Policy 

are launching a national education partnership to expand ac-

cess to K-12 quantum information science (QIS) education 

with major companies and research institutions. 

The public-private initiative with the National Science Founda-

tion includes Amazon.com Inc.’s Amazon Web Services, Boe-

ing Co, Alphabet Inc.’s Google, IBM Corp, Lockheed Martin 

Corp, Microsoft Corp, the University of Illinois and University 

of Chicago. The National Science Foundation is also awarding 

$1 million to QIS education. 

The initiative is designed in part to help introduce students to 

quantum information themes before college.  

HBCUs are not among colleges receiving funding. The big 

tech firms in the partnership have poor records on diversity. 

Continuing to reward lack of progress in equity will only per-

petuate lack of women and Black and Brown scientists and 

technicians in quantum information science. 

The Climate Crisis demands new ways of thinking – Scientists should be first  

to admit failure and move on 

Inarguably, one of the most significant and long-lasting legacies of the 50-year old Apollo program was 

the life-changing experience its astronauts had upon viewing the earth from the vantage point of another 

celestial body. The vision they described of its fragile and delicate beauty is all the more striking and 

poignant at this moment in climate emergency. 

After decades of climate system research much of it coordinated with a political process to mitigate cli-

mate change, global CO2 emissions keep rising in a quasi-exponential fashion. How and in what way 

have scientists contributed to this disastrous failure of climate policy?  Scientific conservatism has been 

noted by those involved in the discussions. If it is the job of engineers and scientists to question new theo-

ries to make sure they hold up. Is it happening? 

Another way scientists may contribute to the crisis concerns 

the excessive rationalization of the threat. In other words, los-

ing common sense and producing scientific results borne of 

predictive mathematical models.  

The fact that scientists have been so stunningly unable to react 

to climate change may have to do with a failure to see precise-

ly where the problem really resides and that the community of 

climate scientists have assumed positions of superior exper-

tise, where in fact it should have belonged collectively to social 

anthropologists, historians, psychologists, and political and so-

cial activists. So where do we go from here? 


