
 
 
  

 

Background 
 

Solar energy is becoming 

increasingly attractive to 

both retail and commercial 

consumers as a means to 

generate electricity.  

Renewable resources have 

become more obtainable 

and affordable thanks to 

the development of 

technology and the 

enactment of government 

policies.   

 

Current research efforts at 

the University of New 

Mexico in the field of 

renewable energy will 

create intelligent energy 

strategies that will help us 

overcome the difficulties 

that arise from the 

increasing demand for 

electricity. 

The University of New Mexico’s  

Photovoltaic & Solar Technology Portfolio 

 

Technical Overview of Intellectual Property 
 

Control Large Numbers of Small Thermostatically Controlled Loads (TCLs)  

(STC Ref. 2014-073) developed by Andrea A. Mammoli and Yasser Yasaei 

 
Provisional Application No. 61/928,941 

This invention is comprised of two or more 

distributed energy sources (one of which 

being a renewable energy source), a control 

device, a power distribution feeder, and an 

energy storage system. Each of these energy 

sources can be integrated to perform various 

functions. One of these functions is to control 

multiple thermostatically controlled loads 

(TCLs), adjusting power levels on a power 

distribution feeder to contrast intermittent 

renewable energy generation. Furthermore, 

active thermal energy storage can shift loads 

to off-peak periods, and also save energy onsite  

and at the plant.   In addition, this system is capable of sending sending a probability signal to a 

control center that result in a number of TCLs to switch their operation (i.e. either turn on or off).  

The users of the energy resources are unaware any change is taking place, and they are able to 

maintain unaltered comfort. 

 

Advantages/Applications: Cost savings to utility and consumers, reduction in greenhouse gas 

emissions, and better renewable power integration into current systems. 

 

Optimized Operations Algorithm for PV Battery Storage (STC Ref. 2014-043) 

developed by Andrea A. Mammoli, Olga Lavrova, Brian Arellano, Feng Cheng, 

Wesley Greenwood, Jonathan Hawkins, and Steve Willard 

 
Provisional Application No. 61/893,680 

The algorithm can achieve optimization of the 

economics of the system through number of varying 

ways, including meeting the physical demands of the 

system and delivering power when price of energy is 

high.  Furthermore, energy is capable of being 

delivered in a predictable manner and economic 

benefit is maximized by delivering power when it is 

most valuable to the system.  Most importantly, this 

algorithm has been field tested using real utility-scale 

hardware.  

 

Advantages/Applications: Optimization on peak load 

reduction, avoided generation, electricity price, and 

avoided production of CO2. 

 
 

http://www.flintbox.com/public/project/25679/
http://www.flintbox.com/public/project/25608/


 
 

 
 
 

Method for Computationally Fast Intra-Hour Low Cost Solar Energy 

Resource Micro-Forecasts for Large and Small Scale Solar Generation 

Sources and Utilities (STC Ref. 2014-084) developed by Anthony 

Robert Menicucci, Andrea A. Mammoli, and Thomas P. Caudell 

 

Provisional Application No. 61/972,758 

This invention includes adaptive resonance theory (ART) which is a type of neural 

network system that assesses cloud patterns to determine future solar irradiance. 

ART can be used to analyze whole-house records to produce information for a 

solar hot water system.  

 

Methods to Introduce Sub-Micrometer, Symmetry-Breaking Surface Corrugation to Silicon Substrates to Increase Light 

Trapping (STC Ref. 2014-033) developed by Sand Eon Han, Swapnadip Ghosh, Sang M. Han and Brittany R. Hoard 

 

Provisional Application No. 61/892,950 

These methods are simple and cost effective, while eliminating the need to use off-cut substrates.  Conventional lithography as well as 

roll-to-roll nanoimprint techniques can be used to fabricate a variety of etch templates that serve as a mask during chemical etching 

of Si surface.  Such symmetry-breaking surface corrugation would improve light trapping and substantially increase the efficiency of 

Si-based solar cells.   

 

Advantages/Applications:  Improved light trapping with symmetry-breaking surface features as well as potential to increases 

efficiency and reduce cost of silicon based solar cells. 

 

Advantages/Applications:  Fast predictions of solar energy irradiance potential and subsequent photovoltaic output in a region, 

and can be applied to sufficiently large samples of energy records. 

 

Rendering Metals Transparent by Nanophotonic Design for Photovoltaic Materials (STC Ref. 2013-003) 

developed by Sang Eon Han 

 

Advantages/Applications:  Uses helical coil to render metal effectively transparent, increasing light absorption in semiconductor 

layer in photovoltaic devices. 

 

U.S. Application No. 14/471,124 

These helical coiled ribbon nanostructures are comprised of two metal 

electrode layers that sandwich a semiconductor active layer and the coiled 

ribbons are periodically arranged to form an array. Unlike other structures 

such as tubular arrays or planar panels, helical coils allow for transparency 

at visible and infrared frequencies. Tests have shown that light is able to 

pass through the metal electrode layers and be absorbed by the 

semiconductor, giving credence to the metals being transparent, and the 

absorption rate in the semiconductor of the helical structure is an order of 

magnitude higher than for tubular or planar structures.  

 

http://www.flintbox.com/public/project/25682/
http://www.flintbox.com/public/project/24503/
http://www.flintbox.com/public/project/21954/


 
 

 

U.S. Application No. 14/373,687 

Multifunction and reconfigurable energy harvesters that achieve 

high efficiencies and lower costs in renewable energy systems 

have been developed by University of New Mexico 

researchers.  The proposed harvesting technology consists of a 

reconfigurable device which can harness, store and utilize 

multiple sources of wire-free energy to power various modern 

mobile technologies.  This reconfigurable energy harvesting 

system evolves and adapts to the changing availability of 

energy and decides to use one or more sources of energy to 

achieve optimal efficiencies.  

 

Advantages/Applications:  Accesses and utilizes multiple 

forms of harvestable and wire-free energy and is adaptable to 

changing availability of energy sources according to physical 

location and time of day to optimally harvest energy. 

 
 

Multi-Source Optimal Reconfigurable Energy Harvester (STC Ref. 2012-052) developed by Olga Lavrova, Ganesh 

Balakrishnan, Sang M. Han and Christos G. Christodoulou 
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For more information or for licensing opportunities, please contact Erin Beaumont, Innovation Manager 
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http://www.flintbox.com/public/project/19806/
mailto:ebeaumont@stc.unm.edu

