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THIS IS RESEARCH
AT UTEC



“Research at the University of Engineering 
and Technology (UTEC) seeks to address 

the most pressing challenges we face today, 
and will face tomorrow. We accomplish this 
by understanding and building on the past, 

collaborating across disciplines, and
exploring intellectual frontiers. 

At UTEC we accelerate innovation by teaching 
research capabilities to new generations 

of scientists and engineers. Our Academic 
Departments and Research Centers  lead 

research in their fields, while contributing to 
our community and generating social impact. 

Since our founding in 2012, UTEC values 
excellence and aspiration. Our first-class 

faculty and postdoctoral scholars are 
expanding our understanding of the universe, 

launching new fields, and inventing the 
technologies of the future.”

Mónica Santa María Fuster, Ph.D.
Director, Office of Research



THIS IS HOW WE SOLVE
THE PROBLEMS OF THE FUTURE



The right path to finding
better solutions

We consider that research is of paramount importance: it 
generates the knowledge and technology that will help us 

address present and future challenges. Since our beginnings 
in 2012, our research faculty have been expanding their 

cuttingedge research by publishing more than 300 scientific 
papers in international indexed journals, completing over 

50 research projects, and filing over 12 patent applications. 
Many of these achievements would be impossible without 

the fruitful collaborations with outstanding public and private 
institutions such as Harvard University, Cleveland Clinic, MIT, 

University of Queensland, Deutsche Bank, among others.

UTEC strives to become a prominent ally in Latin América
for research in engineering. In particular, we focus

our efforts on four priority areas: Water and
Environment, Bioengineering, Mining and Energy,

and the Conservation of Historical Heritage.

We understand that a multidisciplinary approach is vital 
for obtaining optimal outcomes. Therefore, we encourage 
collaboration across our different academic departments, 

within our research centers, as well as with leading
local and international institutions.



Multidisciplinary
research centers

UTEC’s culture of collaboration gives rise to multiple research 
centers, where academics from different departments work 

together to solve society’s most challenging problems.
These teams also collaborate when necessary with national 

and international institutions to enhance the impact
of our work on the community.

Water Research 
and Technology 
Center (Centro de 
Investigación y 
Tecnología del
Agua – CITA)

Bioengineering 
Research Center 
(Centro de 
Investigación en 
Bioingeniería - BIO)

Research Center 
for Heritage 
Conservation (Centro 
de Investigación y 
Conservación
del Patrimonio)

Sustainable Computing 
Research Center
(Centro de Investigación
en Computación
Sostenible - COMPSUST)

Social Impact and 
Responsibility Center 
(Centro de Impacto y 
Responsabilidad
Social - CIRSO)

Cement and Concrete 
Research Center (Centro 
de Investigación en 
Cemento y
Concreto – CICC)

CENTRO DE
IMPACTO Y
RESPONSABILIDAD
SOCIAL - UTEC



THIS IS WHERE
DISCOVERY HAPPENS



Centro de 
Investigación y 

Tecnología del 
Agua - CITA

Water Reserch and
Technology Center

The Water Research and Technology 
Center - CITA promotes, develops and 

communicates research carried out 
in Peru concerning our rich natural 
resources. CITA seeks to become a 

reference center for the generation of 
science-based evidence regarding

the multidisciplinary study and
proper management of natural

resources under the social,
political, environmental

and economic perspectives.

With this aim, CITA reinforces its 
capabilities through constant 

communication and collaboration 
with various internal and external 

academic and research entities.

Our website

https://cita.utec.edu.pe


Objectives Research areas Core research team

• Lead in the generation of relevant 
information and discussion that establishes 
nature as a fundamental resource and vital 
variable in the policy making process.

• Become a hub that fosters and integrates 
public, private and academic initiatives, 
attracts local and international talent, and 
develops the scientific capabilities required 
for environmental related research.

• Lead the transmission of scientific knowledge 
on environmental related matters.

• Water security
• Geosciences
• Water, atmosphere and soil.
• Biodiversity
• Environmental monitoring and 

bioremediation

• Patrick Venail
Director

• Daniel Horna
Department of Sciences

• Pedro Rau
Department of Environmental Engineering

• Mónica Santa María
Department of Environmental Engineering



Research projects

Amazon basin Northern coast Central coast Other projectsGlaciers and heritage

• Characterize the 
multitemporal and spatial 
dynamics of the amazonian 
rivers.

• Develop better management 
practices to characterize 
the planimetric dynamics 
of amazonian rivers, as well 
as specifically quantify and 
characterize their water flow, 
sediments and morphology.

• Evaluate the hydro-
environmental interaction of 
rivers with the surrounding 
biodiversity.

• Geomorphology and fluvial 
dynamics of coastal rivers.

• Analysis of vulnerability, risk 
and socioeconomic losses 
associated with hydroclimatic 
events.

• Flood risk assessment.
• Morphology of coastal 

wetlands.
• Ecosystem valuation of 

coastal wetlands.

• Erosion and sedimentation 
processes in the andean 
regions.

• Implementation of 
hydrological and hydraulic 
monitoring systems.

• Valorization and 
improvement of ecosystem 
services.

• Conservation and restoration 
of the green infrastructure.

• Development of technology 
for the remote sensing 
of hydrological and 
hydrogeological variables.

• Detection of SARS-COV-2 in 
municipal wastewater in the 
cities of Lima and Callao and 
Arequipa.

• Analysis and management 
of associated risks of the 
presence cyanotoxins in 
water and development of 
technology for its eradication.

• Sediment production and 
landscape morphodynamics in 
glaciers and high mountains.

• Water security and adaptation to 
climate change.

• Risk assessment and management 
in mountain environments.

• Sustainable generation of 
hydroelectric power.

• Ancestral engineering in 
archaeological structures.

Partnerships and collaborations

• Wake Forest University (WFU)
• Municipalidad Distrital de Ciudad Eten
• Derecho, Ambiente y Recursos Naturales 

(DAR)
• Smithsonian Institution
• Biblioteca Nacional del Perú
• Wildlife Conservation Society (WCS)
• Columbia University
• Ministerio de Defensa
• Marina de Guerra del Perú
• Universidad Nacional de la Frontera 

Sullana (UNF)
• Instituto del Mar del Perú (IMARPE)

• San Diego Zoo Global-Peru
• Superintendencia Nacional de Servicios de 

Saneamiento (Sunass)
• Universidad Nacional del Litoral (Argentina)
• Universidad Nacional de la Amazonía 

Peruana (UNAP)
• Comisión Nacional de Investigación y 

Desarrollo Aeroespacial (CONIDA)
• Futuro Sostenible
• Universidad Nacional de Piura (UNP)
• Ministerio de Relaciones Exteriores
• Servicio Nacional de Metereología e Hidrolgía 

del Perú (SENAMHI)

• Sociedad Peruana de Derecho 
Ambiental (SPDA)

Contact

mailto:cita%40utec.edu.pe?subject=


Centro de 
Investigación en 

Bioingeniería - BIO
Bioengineering

Research Center

Founded in October 2019, the 
Bioengineering Research Center - BIO 

integrates the study of engineering, 
medicine and biology in order to 

solve complex biomedical and 
biotechnological problems.

BIO seeks to become a reference 
center for innovation in these areas, 
a leader in its ten technological lines 

of inquiry, and a research destination 
that attracts talent from all

corners of the world.

Our website

https://centrobio.utec.edu.pe/


Objectives Research areas Core research team

• Become a reference center for the 
development of public and regulatory 
policies in matters of biomedical and 
biotechnological engineering.

• Lead in the generation of innovative 
bioengineering technology.

• Consolidate a core of bioengineering 
research in national and international 
industry and academia.

• Become a hub that fosters and 
integrates public, private and academic 
efforts in bioengineering.

• Bioinformatics and quantitative medicine
• Omic sciences
• Bioprocesses and biological control.
• Synthetic biology
• Microfluids and BioMEMS
• Nanotechnology and manomedicine
• Tissue engineering
• Biomechanics and biotransport
• Biodesign and development of medical 

devices
• Signal processing and biomedical images

• Julio Valdivia
Director

• Alberto Donayre
Department of Bioengineering

• Ruth Canahuire
Department of Mechatronic Engineering

• Emir Vela
Department of Mechanical Engineering

• Victor Murray
Department of Electrical Engineering



Research projects

Lab-on-a-chip
technology

Tissue engineering &
nanomedicine

Bioreactors and 
medical devices

Synthetic biology 
and bioinformatics

• Malaria diagnosis using 
microdrops and RPA 
(Recombinase Polymerase 
Amplification).

• Malaria diagnosis using a 
ferromagnetic microdevices.

• Plasmodium sp. separation and 
preconcentration with drag 
and inertial forces in a spiral 
microdevices.

• Detection of breast cancer Circular 
Tumoral Cells (CTCs) using 
magnetic devices.

• ATB-on-a chip: antibiogram          
on a chip.

• 3D bioprinting of skin, cartilage 
and bone.

• 3D printing for medical procedures 
support.

• Research of new biomaterials 
capable to tolerate mammalian 
cell growing.

• Biochemical binding of biologically 
active molecules to nanoparticles 
for improving wound healing and 
tissue regeneration.

• Glioblastoma models using 3D 
printed spheroids.

• Bioreactor implementation for the 
Potatoes on Mars Project.

• Prototype implementation of a 
UWB - MABIS (Microwave Analyzer 
for Breast Imaging Scanning) 
device for breast tumor detection 
in rural areas.

• Robotic implementation system 
for surgery.

• Knee and shoulder biomechanics 
modeling.

• Monitoring of contaminants and 
toxins in water tanks by bacterial 
sensors.

• Minimal cell design for 
environmental remediation.

• Biobricks design for genetic 
circuits.

• Microorganisms that produce 
collagen proteins to support 
wound healing.

Partnerships and collaborations

• Cleveland Clinic
• Universidad Favaloro
• Tecnológico de Monterrey
• Tianjin University
• NASA Ames Research Center
• Montana
• Centro Internacional de la Papa
• OneSkin
• Purdue University

• MIT
• Harvard University
• UAV del Perú
• Instituto Nacional de Salud
• Instituto Nacional de Salud del Niño
• ITBA
• Universidad Nacional de Cordoba
• BG Healthcare
• Universidad de Piura

• Universidad Científica del Sur
• Cell-Ink
• Ejercito del Perú
• Fuerza Aerea del Perú
• Instituto Nacional de Rehabilitación
• ROCHE
• Inbiomedic
• Universidad Católica San Pablo

Contact

mailto:centrobio%40utec.edu.pe?subject=


Centro de 
Investigación y 

Conservación del 
Patrimonio
Research Center for

Heritage Conservation

While studies in science and 
humanities reveal how historical 

artifacts deteriorate over time, 
engineering innovation offers 

responsible technological solutions to 
preserve a country’s heritage.

The Research Center for Heritage 
Conservation focuses on placing 

material heritage into a historical value 
chain through the understanding, 

evaluation, conservation and 
socialization of objects and sites. Our 

interdisciplinary work applies schemes 
of participatory management in which 

society as a whole can be involved in 
the protection of their heritage.

Our website

http://www.patrimonio.utec.edu.pe/


Objectives Research areas Core research team

• Develop strategies for heritage conservation, 
based on a scientific understanding of 
objects and monuments.

• Become a hub that fosters and integrates 
public, private and academic entities, attracts 
local and international talent, and develops 
scientific capabilities required for heritage 
and conservation.

• Lead in the transmission of scientific 
knowledge on heritage and conservation 
related matters.

• Design and coordinate extension activities.

• Characterization of materials
• Construction techniques
• Structural analysis
• Historical-artistic studies
• Collections management
• Monitoring of deterioration agents
• Materials and techniques for 

conservation
• Curatorship and museography
• Social projection and participatory 

management

• Juan Carlos Rodríguez
Director

• Giancarlo Marcone
Adjunct Director

• Luis Bedriñana
Department of Civil Engineering

• Samuel Charca
Department of Mechanical Engineering

• Andrea Gonzales
Department of Humanities, Arts
and Social Sciences



Research projects

Conservation of 
heritage materials

Colonial
altarpieces

Custom-made monitoring systems 
and deterioration chamber

Participatory management 
of historical buildings

• Focused on materials such as 
prehispanic guilded copper, 
pigments from colonial 
paintings and carved gourds.

• By first identifying the 
deterioration agents affecting 
a material, strategies for 
controlling such agents and 
thus conserving better an 
object are designed.

• Materials characterization 
plays a key role in these 
estudies.

• Objects with high religious, social 
and artistic content, made using 
complex materials and structures 
that require a comprehensive 
multidisciplinary understanding for 
their preservation.

• The project focuses on a series of 
altarpieces in Cusco, Peru, along 
the socalled “Route of Andean 
Baroque”, with examples from the 
XVI to XVIII centuries. They are 
studied from historical, artistic, 
technique and material perspectives 
in order to generate a preventive        
conservation manual.

• Monitoring and controlling the environment where 
heritage pieces are maintained is key in preventive 
conservation. However, customized, cost-efficient solutions 
do not currently exist.

• This project aims to develop a series of nodes and 
gateways that transmit real-time data for remote 
monitoring purposes, as well as to design a controlled 
environmental chamber to assist aging and      
deterioration studies.

• Many historical buildings in Peru that require 
research on their structure and stability 
would benefit from the creation of bonds 
with the surrounding community. This project 
evaluates the condition of a given building 
and considers design uses for the space that 
respect its history, while engaging institutions 
and society to collaborate in its preservation 
and management.

• Structural analysis, building information 
modeling (BIM) and strategies for 
participatory management are employed.

Partnerships and collaborations

• Museo de Arte de Lima MALI
• State University of New York SUNY Buffalo
• University of Delaware
• Ministerio de Cultura
• Museo de Arte Contemporaneo (MAC)
• Fundación Wiese

Contact

mailto:patrimonio%40utec.edu.pe?subject=


Centro de 
Investigación 

en Computación 
Sostenible - COMPSUST

Sustainable Computing 
Research Center

Created in June 2020, the Sustainable 
Computing Research Center - 

COMPSUST identifies, promotes and 
provides computational solutions 
to problems related to balancing 

environmental, economic and social 
needs for sustainable development. 

This goal is developed through the 
following lines of research: ‘Analytics 

& Decision Science, Data Science, 
Operations Research, Cybersecurity, 

Software Engineering and Artificial 
Intelligence’. As its main infrastructure, 

COMPSUST has an HPC cluster 
dedicated to high performance 

computing to enable research that 
brings positive human and societal 

outcomes and research entities.

Our website

https://compsust.utec.edu.pe/


Objectives Research areas Core research team

• Provide solutions to 
computational problems related 
to balancing environmental, 
economic and social needs for 
sustainable development.

• Become a regional 
reference center in research, 
formalization, and promotion 
of computational solutions for 
those problems that threaten 
sustainability through the 
integration of all disciplines 
related to computer science.

• Artificial intelligence
• Data science
• Analytics and decision science
• Operation research
• Cyber security
• Software engineering and 

artificial
• Intelligence

• Jesús Bellido
Director

• Yamilet Serrano
Department of Computer Science

• Claudia Antonini
Department of Industrial Engineering

• Fabien Corniller
Department of Industrial Engineering

• Jose Antonio Larco
Department of Industrial Engineering

• Cristian López del Álamo
Department of Computer Science

• Jorge Gonzales
Clúster



Research projects

Contact tracing - COVID-19 VINCI SCORWG - 155 EBUS Agro Smart

• We have developed and implemented 
an algorithm capable of calculating the 
probabilities of COVID-19 spread according 
to people’s exposure through use of a GPS-
enabled mobile app.

• Data collected by the “Perú en tus manos,” 
(Peru in your hands) app is run through 
the algorithm in order to provide estimates 
of the risk of contagion for different 
users types, an “exposure score”, and 
locations of high risk of contagion within                      
the city of Lima.

• VINCI provides a tool for collecting data 
from the medical records-registries of 
cancer patients who undergo tumor 
genomic analysis. It seeks to be a 
national and international electronic 
database that contains the secondary 
data of medical records and a 
compilation of different clinical stage 
information, treatments, therapeutic 
decisions, and outcomes.

• As its use expands, this registry will be 
an important source of data for future 
oncology research.

• Eastern Boundary Upwelling 
Systems (EBUS) are among 
the most productive marine 
ecosystems globally, and while 
they supporting some of the 
world’s largest fisheries, they 
occupy only 0.1% of the surface 
of the earth.

• Ebus.science provides 
an extensive database 
of scientific research and 
publications, geolocated in an          
interactive map.

• Agro-Smart proposes the 
development of scientific 
visualization algorithms 
that allow users such as 
farmers, consumers, state 
entities, and others to 
visualize trends, prices, 
predictions, and statistics 
of the Peruvian agricultural 
market from the public 
information available using 
deep learning techniques.

Partnerships and collaborations

• Laboratorio de Gobierno Digital
• Microsoft, Roche, AGROS, IBM
• MIT
• Apoyo consultores

Contact

mailto:compsust%40utec.edu.pe?subject=


Centro de Impacto 
y Responsabilidad 

Social - CIRSO
Center for Impact and 
Social Responsability

Along with providing a platform for 
debate, the Center for Impact and 

Social Responsibility - CIRSO aims to 
promote research with a social impact 

that addresses the pressing needs of 
our communities. In this endeavor, 

CIRSO seeks to understand current 
issues in society as multidimensional 

phenomena and overcome traditional 
disciplinary barriers.

“Innovation needs interaction with
society.” – Dr Giancarlo Marcone.

Our website

CENTRO DE
IMPACTO Y
RESPONSABILIDAD
SOCIAL - UTEC

https://cirso.utec.edu.pe/


Objectives Research areas Core research team

• Understand the social components and 
meanings behind the interactions between 
UTEC and the community.

• Articulate the social component of the various 
UTEC initiatives and evaluate how they interact 
with the community.

• Organize how to integrate a social component 
in UTEC research and monitor compliance.

• Measure the impact of scientific research on 
the daily life of people and society, providing 
indicators of impact and socio-environmental 
sustainability.

• Social responsibility
• Education and scientific 

dissemination
• Relationship between society, 

science and technology

• Giancarlo Marcone Flores
Chair, Department of Humanities, Arts 
and Social Sciences

• Gabriela Pella
Department of Business Management   
& Innovation

• Antuané de La Flor
Department of Humanities, Arts
and Social Sciences



Research projects

Marani
American

arts incubator

Power 
generating 

bicycles
Future
world

Communication 
course in science, 

technology and 
innovation

Analysis of networks in 
historical perspective for 

territorial modeling of 
the national road system

• A fog catcher 
and conversion 
to drinking 
water project 
is proposed to 
address the lack 
of potable water 
in Villa María del 
Triunfo, a human 
settlement on 
the marginal 
urban periphery 
of Metropolitan 
Lima.

• American Arts Incubator 
(AAI) is a technological-
creative exchange program 
that seeks to contribute 
to social innovation. 
Under the guidance of the 
American designer and 
artist Gabriel Kaprielian, the 
Peruvian chapter worked on 
creating strategies to adapt 
cities to highly changing 
circumstances under the 
title “Postcards from a post-
pandemic Lima.” Twenty-
three participants presented 
their projects in a virtual 
exhibition and will take part 
in an editorial project.

• Designed for rural 
children, these bicycles 
seek to reduce the time 
it takes them to go to 
and from school as well 
as generate enough 
electricity to power light 
fixtures so that they can 
study at home in the 
evening. The proposal 
consists of a system for 
the generation, storage 
and subsequent use 
of energy through a 
generator and a small 
solar system.

• Educational platform 
of cartographic and 
visual representations 
that seek to promote 
reflection on the 
contradictions 
that occur in the 
development of 
scientific-technological 
advances, as well as 
their impact on both 
the environment and 
the life of people.

• This course is aimed at 
various professionals 
interested in acquiring 
theoretical-practical 
communication skills to 
help disseminate and 
socialize the knowledge 
produced in the fields of 
science, technology and 
innovation (STI) in non-
specialized contexts.

• Development of a network 
analysis tool that combines social, 
environmental, technological, 
economic and historical perspectives 
to plan or model the development, 
maintenance and orientation of the 
Peruvian road system.

Partnerships and collaborations

• Unión de Responsabilidad Social Universitaria Latinoamericana (URSULA)
• Municipalidad Metropolitana de Lima
• Museo de Arte Contemporáneo - MAC Lima

Contact

mailto:cirso%40utec.edu.pe?subject=


INGENUITY IN ACTION



RESEARCH
FACULTY



Civil
Engineering

At the Civil Engineering Department we train young 
professionals and create knowledge related to 

planning, designing, constructing
and maintaining infrastructure. 

We provide a solid foundation on science and 
technology, conscious of the environmental impact 

of man-made buildings and civil works.

As such, the research projects led by our department 
are related to structural design and the construction 

processes, as well as materials and quality control, 
maintenance of infrastructure, geotechnics

and the environment.



Director, Department of Civil Engineering
gfloresb@utec.edu.pe

• Ph.D. in Global Environmental Studies
Kyoto University, Japan

• Cert. in Human Security Engineering
Kyoto University, Japan

• M. Eng. in Urban and Environmental Engineering
Kyoto University, Japan

• B.S. in Civil Engineering
Pontificia Universidad Católica del Perú, Lima, Peru

• Over USD 100K in funding
3 Sponsored Projects from 2015/19

Giancarlo Flores

• Geoenvironmental Engineering
• Contaminant Transport (Multiphase Flow)
• Liners and Barriers
• Reuse of Contaminated Soils
• Waste Geotechnics

• Mo, J., Flores, G., Inui, T. & Katsumi, T. (2020). “Hydraulic and sorption 
performances of soil amended with calcium-magnesium composite powder 
against natural arsenic contamination”, Soils and Foundations 60 (5), 1084-1096.

• Naka, A., Flores, G., Inui, T., Sakanakura, H. & Katsumi, T. (2019). “Hydraulic 
performance and chemical compatibility of a powder Na-bentonite 
geosynthetic clay liner permeated with mine drainage”, Soils and Foundations 
59 (5), 1128-1147.

• Flores, G., Katsumi, T., Eua-Apiwatch, S., Lautua, S. & Inui, T. (2016). “Migration of 
Different LNAPLs in Subsurface under Groundwater Fluctuating Conditions by 
the Simplified Image Analysis Method”, Journal of Geoengineering Sciences, 3 
(2015/2016) 15-30.

• Zhou, D., Li, Y., Zhang, Y., Zhang, C., Li, X., Chen, Z., Huang, J., Li, X., Flores, G. & 
Kamon, M. (2014) “Column test-based optimization of the permeable reactive 
barrier (PRB) technique for remediating groundwater contaminated by landfill 
leachates”, Journal of Contaminant Hydrology, 168 (2014) 1-16.

• Flores, G., Katsumi, T., Inui, T., & Kamon, M. (2011). “A Simplified Image Analysis 
Method to Study LNAPL Migration in Porous Media”, Soils and Foundations, 
51(5), 835-847.

Research  areas

Selected publications

Full publication list

https://scholar.google.com/citations?user=M44h1LQAAAAJ&hl=es&oi=ao


Current research projects

The main objective of this project is to determine the barrier performance 
of Na-bentonite geosynthetic clay liners (GCLs) under the effects of a broad 
range of acid rock drainages (ARDs) and acid mine drainages (AMDs), in terms 
of swell index, hydraulic conductivity and heavy metal retention. The acidic 
permeants cover a pH range from 2 to 10, and a ionic strength from 0.001 mM 
to 1000 mM, representing more than 800 samples reported in the literature 
from 1987 to 2011. The specific objectives are:

• Quantification of the effects of ARDs and AMDs on the swelling of Na-
bentonite powder.

• Correlating said swelling indices with the obtained GCL hydraulic conductivity 
for the same ARDs and AMDs.

• Understanding the metal retention capacity of the affected Na bentonite 
GCLs in the ARDs and AMDs effluents obtained after forcing their infiltration 
through permeated samples and, therefore, the expected GCL lifespans 
when used under acidic conditions.

Aging effect on the S-p relationship due to repeated
drying/wetting cycles on the subsoil

Hydraulic performance and chemical compatibility
of a powdered Na-bentonite geosynthetic clay liner

The main objective of this project is to elucidate the processes and the changes 
in the saturation-pore pressure (S-p) relationship due to repeated drying/
wetting cycles on the subsoil with the final goal of using this information for a 
better prediction of the migration of contaminants in subsoil, as well as of the 
changes in the unsaturated hydraulic conductivity and shear strength. This 
work should greatly improve our understanding of—and the solutions for —the 
“aging effect” of geotechnical assets exposed to the action of weather. The 
specific objectives are:

• Quantification of the effects of repeated soil drying/wetting for Non-Aqueous 
Phase Liquid (NAPL) contaminated and non-contaminated soils.

• Understanding of the micro and macro causes for the changes in the 
residual and/or irreducible saturation of the S-p relationship.

• Updating of the models used to study the migration of Non-Aqueous Phase 
Liquid (NAPL) contaminants in subsoil, the changes in the unsaturated 
hydraulic conductivity, and the changes of the shear strength of soils.



Department of Civil Engineering
lbedrinana@utec.edu.pe

• Ph.D. in Structural Engineering
Department of Architecture and Architectural   
Engineering, Kyoto University, Japan

• M.S. in Disaster Management
National Graduate Institute for Policy Studies 
(GRIPS), Tokyo, Japan

• B.S. in Civil Engineering
Department of Civil Engineering, National 
University of Engineering, Peru

• Over USD 100K in funding
1 sponsored project

Luis Bedriñana

• Seismic behavior and design of 
Prestressed and Reinforced Concrete 
structures

• Experimental and numerical evaluation 
of Reinforced Concrete Structures under 
extreme loads

• Bedriñana, L. A., Tani, M., and Nishiyama, M. (2021). “Deformation and cyclic buckling 
capacity of external replaceable hysteretic dampers for unbonded post-tensioned 
precast concrete walls.” Engineering Structures, Elsevier, 235, 112045. DOI: 10.1016/J. 
ENGSTRUCT.2021.112045.

• Bedriñana, L. A., Tani, M., Kono, S., and Nishiyama, M. (2020). “Seismic Behavior of 
Unbonded Post-Tensioned Precast Concrete Walls with Internal and External Dampers.” 
The 17th World Conference on Earthquake Engineering, Sendai, Japan, 2i – 0059.

• Bedriñana, L. A., Zhang, K., and Nishiyama, M. (2018). “Evaluation of the behavior and 
ultimate capacity of unbonded monostrandanchorage systems under concentric and 
eccentric inelastic cyclic loading.” Engineering Structures, 176, 632–651. DOI: 10.1016/J. 
ENGSTRUCT.2018.09.036.

• Kamaruddin, N., Watase, C., Raouffard, M. M., Bedriñana, L. A., Zhang, K., & Nishiyama, 
M. (2018). Durability and Seismic Resistance of an Aged Precast Prestressed Concrete 
Building Based on Field Inspections and Laboratory Testing. In High Tech Concrete: 
Where Technology and Engineering Meet (pp. 2256–2265). Cham: Springer International 
Publishing.

• Raouffard, M. M., Bedriñana, L. A., and Nishiyama, M. (2017). “Experimental study on 
structural performance of exterior reinforced concrete beam-column subassemblages in 
fire.” Proc. The 12th International Symposium on Fire Safety Science, Lund, Sweden.

Research  areas

Selected publications

• Innovative Low-Damage Structural 
Systems

• Seismic Risk and Performance-based 
Earthquake Engineering

• Seismic Isolation and Structural 
Response Control

Full publication list

https://scholar.google.com/citations?hl=es&user=Zy24sT8AAAAJ


Current research projects

Multidisciplinary technologies for the Documentation, 
Structural Diagnosis, and Damage Inspection of Peruvian 

Historical Structures

The conservation of historical structures involves the understanding of their 
materials composition, construction techniques, and cultural development; 
making it an interdisciplinary challenge by nature. The main objective of this 
project is proposed and apply technologies to document, assess and preserve 
an adequate condition of historical structures. These solutions are the work of 
experts in different fields (Engineering, Architecture, Social Sciences, Computer 
Science, etc), with innovative solutions that seek to directly impact the cultural 
identity of the nation. The specific objectives are:

• Development of 3D models of historical structures to documents and 
understand their architectural and construction development (Heritage 
BIM).

• Evaluation of the seismic vulnerability of historical structures to provide 
recommendations for their use and retrofit.

• Development of economical systems for the damage inspection and 
monitoring of historical structures.



Computer
Science

At Computer Science we train worldclass leading 
professionals capable of building the future

by creating and researching cutting-edge
technology in artificial intelligence, machine

learning, software industry, among others.

We provide a solid technical foundation
supported by the fundamentals of computing.

Easy to program, hard to know.



Director, Department of Computer Science
jbellido@utec.edu.pe

• Ph.D. in Computer Science
Department of Computer Science, Pontifícia
Universidad Católica de Chile, Chile

• M.S. in Computer Science
Department of Computer Science, Pontifícia
Universidad Católica de Chile, Chile

• B.S. System Engineering
Department of Engineering, Universidad Nacional de 
San Agustin, Arequipa, Peru

• Over USD 100K in funding
5 Sponsored Project from 2019/21

Jesús Bellido

• Software Engineering
• Software Architecture
• Process Mining
• Big Data

• Alarcon, R., Wilde, E., & Bellido, J. (2010, December). Hypermedia-driven 
RESTful service composition. In International Conference on Service-Oriented 
Computing (pp. 111-120). Springer, Berlin, Heidelberg.

• Bellido, J., Alarcon, R., & Sepulveda, C. (2011, June). Web Linking-based protocols 
for guiding RESTful M2M interaction. In International Conference on Web 
Engineering (pp. 74-85). Springer, Berlin, Heidelberg.

• Bellido, J., Alarcón, R., & Pautasso, C. (2013). Control-flow patterns for 
decentralized restful service composition. ACM Transactions on the Web 
(TWEB), 8(1), 5.

• Sepulveda, C., Alarcon, R., & Bellido, J. (2015). QoS aware descriptions for RESTful 
service composition: security domain. World Wide Web, 18(4), 767-794.

• ALARCON, R., & BELLIDO, J. (2016). A SEMANTIC APPROACH FOR 
DYNAMICALLY DETERMINING COMPLEX COMPOSED SERVICE BEHAVIOUR. 
Journal of Web Engineering, 15(3&4), 310-338.

Research  areas

Selected publications

Full publication list

https://scholar.google.com.pe/citations?user=yWSPks4AAAAJ&hl=es


Current research projects

The effective delivery of services in an electronic government is a critical 
feature and also a difficult challenge. In contrast to commercial systems, 
electronic government systems must be directed to the broadest possible 
spectrum of consumers, in order to ensure that their value as tools to improve 
and modernise democracies be effective.

Furthermore, since in the vast majority of cases such systems have to deal 
with the legacy of bureaucratic organisations, which must deal with sensitive 
information, and provide services whose permanent availability can be an 
issue of national security in many cases. Design tools must contain resources 
to analyse and improve legacy systems whilst minimising the interference on 
existing workflows, in order to improve the quality of services without causing 
disruptions in their availability. 

Measurement of spatial flows and densities
in retail stores using multiple cameras

Timesaver: virtual worlds and active workflows
to deliver friendly public services

Phases:
Development of web interfaces for displaying heatmaps and statistics of 
person location, densities, fluxes and trajectories in retail stores. Integration of 
algorithms for visual person recognition and tracking in the final tool.

Problem:
Client relationship is a key element for retail industry; but there are missing 
technologies that could allow us to obtain information about client behaviour 
and experiences.

Solution:
The successful integration of computer vision and machine learning has been 
revolutionized in this area. This will allow us to measure the client’s flow and 
density in retail stores with attractive costs and precision for the industry. For 
example, it will allow visualization of the effectiveness of product organization 
(layout), delay time for each purchase, delay times in each sector of the store, 
occupancy levels, relationships between observing and purchasing, etc.



Director, Department of Data Science
gfloresb@utec.edu.pe

• Ph.D. in Computer Science
Department of Computer Science, School of 
Computing, National University of Singapore, 
Singapore

• B.S. in Computer Science
Department of Computer Science, Universidad Católica
San Pablo, Arequipa, Perú

• Over USD 100K in funding
1 Sponsored Project from 2020/21

Yamilet Serrano

• Software Engineering
• Formal Verification of Software
• Probabilistic Formal Verification
• Data Science

• Verifying the Long-Run Behavior of Probabilistic System Models in the Presence 
of Uncertainty. Proceedings of the 2018 12th Joint Meeting on Foundations of 
Software Engineering: 587-597.

• Probabilistic Model Checking of Perturbed MDPs with Applications to Cloud 
Computing. Proceedings of the 2017 11th Joint Meeting on Foundations of 
Software Engineering: 454-464.

• Dealing with uncertainty in verification of nondeterministic systems. 
Proceedings of the 2014 22nd ACM SIGSOFT International Symposium on 
Foundations of Software Engineering: 787-790.

Research  areas

Selected publications

Full publication list

https://scholar.google.com.pe/citations?user=0__9s0oAAAAJ&hl=es


Current research projects

Due to the lack of a centralized and integrated visualization of prices, 
consumption, volumes, and other agricultural data, it is difficult for stakeholders 
to make informed decisions. The objective of this study is to develop scientific 
visualization algorithms that allow farmers, consumers, state entities, and 
other agricultural stakeholders to visualize prices, trends, forecasts, and 
relevant statistics of the agricultural market in Peru from the public information 
available.

Computer Science and Data Science techniques were applied to cleanse 
and integrate the current isolated information, discover patterns through 
deep learning techniques, design and implement insightful data visualization 
methods. Ultimately, we integrate the previous steps into a functional model 
that allows the visualization and analysis of prices in the agricultural market 
of Peru.

Modeling and analysis of stochastic systems
with perturbed parameters

Agro-smart: analysis of the agricultural market using 
scientific visualization and deep learning techniques in Peru

The objective is to model uncertainty in a stochastic system using parametric 
Markov chains, and further estimate the worst-case effect of uncertainty 
in the quantitative verification of different types of properties, such as long 
run behavior and reachability. Additionally, the perturbation boundaries that 
represent the intuitive measurement of the worst effect were calculated and a 
prototype of our perturbation approach was implemented.



Department of Computer Science
jgutierreza@utec.edu.pe

• Ph.D. in Computer Science
Department of Computer Science, Universidad de Sao 
Paulo, Brasil

• M.S. in Computer Science
Department of Computer Science, Universidad de Sao  
Paulo, Brasil

• B.S. System Engineering
Department of Informatics Engineering, Pontificia 
Universidad Católica del Perú, Peru

Juan Gutiérrez

• Graph Theory
• Algorithms
• Theory of Computation

• Juan Gutiérrez. On the intersection of two longest paths in k-connected graphs. 
Pro Mathematica, XXXI, 62 (2021), 11-23, ISSN 2305-2430.

• Fábio Botler, Cristina G. Fernandes, Juan Gutiérrez, On Tuza’s conjecture for 
triangulations and graphs with small treewidth, Discrete Mathematics, Volume 
344, Issue 4, 2021,

• Márcia R. Cerioli, Cristina G. Fernandes, Renzo Gómez, Juan Gutiérrez, Paloma T. 
Lima, Transversals of longest paths, Discrete Mathematics, Volume 343, Issue 3, 
2020, 111717, ISSN 0012-365X.

• Cerioli, M. R., Fernandes, C. G., Gómez, R., Gutiérrez, J., & Lima, P. T. (2020).
Transversals of longest paths. Discrete Mathematics, 343(3), 111717.

Research  areas

Selected publications

Full publication list

https://scholar.google.com/citations?user=LQqviQ8AAAAJ&hl=es&oi=ao


Current research projects

Transversals of Graphs

Problem:
Given a graph, a transversal is a set of vertices or edges that intersect all 
objects of some type. For instance, a transversal of triangles is a set of edges 
that intersects all triangles in the graph, and a transversal of longest paths is a 
set of vertices that intersects all of the longest paths in the graph. 

We look for the minimum size of a transversal through algorithmic analysis or 
by structural results that assess the upper bounds on the minimum size of the 
transversal.

Goals:
• G1: Find upper bounds for the size of longest path transversal and a longest 

cycle transversal in graph classes.
• G2: Solve Tuza’s Conjecture in graph classes. Tuza’s Conjecture asserts that 

the cardinality of a minimum edge-transversal in a graph is at most twice the 
cardinality of a maximum collection of edge disjoint triangles.

• G3: Find exact or approximate algorithms for transversals of graphs.



Department of Computer Science
jfiestas@utec.edu.pe

• Ph.D. in Computer Science
University of Heidelberg, Germany

• M.S. in Physics
University of Heidelberg, Germany

• B.S. Industrial Engineering
Universidad de Lima, Perú

José Fiestas

• High Performance Computing
• Analytic and discrete modelling
• Hybrid parallelism

• Spurzem, R. Fiestas, J. et al.  2011, Accelerated Many- Core GPU Computing for 
physics and astrophysics on three continents, published by Wiley. PRACE Award 
of the International Supercomputing Conference ISC11.

• Sparkmach: a Distributed Data Processing System Based on Automated 
Machine Learning for Big Data, Gusseppe Bravo, Piero Torres, José Fiestas, 
SIMBIG 2018, CCIS 898.

• Fiestas, J., Porth, O., & Spurzem, R. (2007). Dynamical evolution of rotating 
globular clusters with embedded black holes. Proceedings of the International 
Astronomical Union, 3(S246), 166-170.

• Fiestas, J. (2014). Evolutionary models of rotating dense stellar systems: 
challenges in software and hardware. Proceedings of the International 
Astronomical Union, 10(S312), 239-240.

• Spurzem, R., Berczik, P., Berentzen, I., Ge, W., Wang, X., Schive, H. Y., ... & Fiestas, J. 
(2012). Accelerated many-core GPU computing for physics and astrophysics on 
three continents. Large Scale Computing, 35-58.

Research  areas

Selected publications

Full publication list

https://www.scopus.com/authid/detail.uri?authorId=57204847687


Current research projects

Problem:
Weather forecasting at low latitudes is complicated by irregularities in the 
equatorial ionosphere, however there is not a complete understanding of the 
mechanism of these irregularities, known as SpreadF.

Proposal:
The objective is to aide weather forecasting by building models that identify 
the periodic phenomena caused by changes in the ionosphere and based on 
the data of detectors in the low latitudes, in particular those very close to the 
equatorial line, using neural networks and algebraic reconstruction methods.

This project will use data of the Jicamarca Observatory, Lima, Perú.

An integrated and optimized transportation
control system for the traffic flow in Lima, Peru

Weather forecast based on ionospheric
phenomena in low latitudes

Problem:
Improvisation in the current strategy of transportation control, coupled with 
an escalating amount of cars, significantly increases the unproductive time 
spent in traffic and waiting for public transportation in a city like Lima, Peru.

Proposal:
The objective is to design and build an integrated control system that 
dynamically adapts to changes in traffic flow. The traditional solutions of buying 
more transportation units, building new intersections and overpasses, or 
building public transportation lines do not adequately address the complexity 
of the problem. The proposed system manages this complexity of multiple 
layers of transportation (buses, metro, autos, people) in order to optimize 
transportation times between different locations in the city. This system uses 
techniques of High Performance Computing, Supercomputing, Big Data and 
Machine Learning.



Department of Computer Science
jgonzalez@utec.edu.pe

• Ph.D. (c) in Computer Science
Institute of Computing, University of Campinas, Brazil

•  M.Sc. in Microelectronics
POLI-USP, University of São Paulo, Brazil

• B.S. Electrical Engineering
Faculty of Engineering, Antenor Orrego Private 
University, Peru

Jorge González

• Computer Architecture
• Photonics for Computing Systems
• On-chip Traffic
• Numerical Weather Prediction

• J. Gonzalez et al., “Optically Connected Memory for Disaggregated Data 
Centers,”. In Journal of Parallel and Distributed Computing, 2021 (Submitted).

• J. Gonzalez et al., “Optically Connected Memory for Disaggregated Data 
Centers,” 2020 IEEE 32nd International Symposium on Computer Architecture 
and High Performance Computing (SBAC-PAD), Porto, Portugal, 2020, doi: 
10.1109/SBAC-PAD49847.2020.00017.

• Anderson, E., Gonzalez, J., Gazman, A., Azevedo, R. and Bergman, K.,(2018). 
Optically Connected and Reconfigurable GPU Architecture for Optimized 
Peer-to-Peer Access. In the 4th Annual International Symposium on Memory 
Systems (MEMSYS). DOI: 10.1145/3240302.3240418.

• Gonzalez, J., Orosa, L., & Azevedo, R. (2016, December). Architecting a computer 
with a full optical RAM. In 2016 IEEE International Conference on Electronics, 
Circuits and Systems (ICECS) (pp. 716-719). IEEE.

• Bueno Filho, J. E. C., Reano, J. L. G., & Chau, W. J. (2016, September). Intra-chip 
traffic generation under autoregressive models based on time series obtained 
by TLM simulation. In 2016 29th IEEE International System-on-Chip Conference 
(SOCC) (pp. 41-46). IEEE.

Research  areas

Selected publications

Full publication list

https://scholar.google.com.pe/citations?hl=es&user=rrtHbe4AAAAJ


Current research projects

Motivation:
Peru has seasonal Pacific ocean and Andes mountain extreme weather events. 
Weather prediction is necessary to define preventive measures that avoid: (1) 
human casualties, (2) farmland destruction (3) livestock casualties, and (4) road 
destruction.

Problem:
Two main numerical models exist to study Peruvian weather: a) BRAMS and b) 
WRF. However, weather experts require scripting and manual file management 
to obtain and analyze results in a single model. There is no platform in the 
literature that integrates both BRAMS and WRF for weather studies.

Contributions:
• We propose and implement HUI: Peruvian Weather Prediction Platform with 

Artificial Intelligence using BRAMS and WRF with state-of-the-art frameworks
• We define an automatic prediction methodology to help future verification 

studies with measured data from weather stations.
• Develop artificial intelligence models to improve the prediction accuracy.

Optically Connected Memory
for Disaggregated Data Centers

HUI: Peruvian Weather Prediction Platform
with Artificial Intelligence

Motivation:
The objective is to address some of the current problems in data centers 
through resource disaggregation. Disaggregated servers provide high-
performance computing with processing elements located at rack distances 
and applying the technology of photonics to deliver high-bandwidth for future 
data center operations.

Problem:
Main memory is one of the most critical resources as it allows the CPU and 
GPU processing elements to load or store data. However, off-chip memory 
bandwidth is limited to short distances, and thus conventional electrical 
interconnects do not scale to disaggregate the main memory.

Contributions:
• Propose new optical point-to-point disaggregated main memory systems 

for current data standards.
• Evaluate how a processing element interacts with our disaggregated 

architectures.
• Design and evaluate SiP links for disaggregation with state-of-the-art optical 

devices.



Department of Computer Science
clopezd@utec.edu.pe

• Ph.D. in Computer Science
Department of Computer Science, Universidad
Nacional de San Agustín, Perú

• M.S. in Computer Science
Department of Computer Science, Universidad de 
Tarapacá, Chile

• B.S. System Engineering
Department of Engineering, Universidad Nacional de 
San Agustín, Arequipa, Peru

Cristian López

• Computational Geometry
• Geometric Deep Learning
• Deep Learning and Machine Learning

• M. Paco Ramos, C. López-Del-Alamo, R. Alfonte “Forecasting of Meteorological 
Weather Time Series Through a Feature Vector Based on Correlation , 
International Conference on Computer Analysis of Images and Patterns(CAIP 
2019), Italia.

• Alfonte R., López C., Llerena Jan, Cuadros Ana María, “Characterization of 
Climatological Time Series using Autoencoders” , Computational Intelligence 
(LA-CCI), 2017 IEEE Latin American Conference, 2017.

• C. López, L. Arnaldo, L. Fuentes, “Efficient approach for interest points detection 
in non-rigid shapes”, XLI Latin American Computing Conference, pp. 62-69, 
2015.

• Naira, C.A.T.., Del Alamo, C.J.L.”Classification of people who suffer schizophrenia 
and healthy people by EEG signals using deep learning” Volume 10, Issue 10, 
2019, Pages 511-516.

• Erkan, A., Barr, J., Clear, T., Izu, C., Del Alamo, C. J. L., Mohammed, H., & Nadimpalli, 
M. (2018, January). Developing a Holistic Understanding of Systems and 
Algorithms through Research Papers. In Proceedings of the 2017 ITiCSE 
Conference on Working Group Reports (pp. 86-104).

Research  areas

Selected publications

Full publication list

https://scholar.google.com/citations?user=WAA--zAAAAAJ&hl=es&oi=ao


Current research projects

Motivation:
Much of climate data is represented by the temporary variables of 
temperature, humidity, wind, and others, where several statistical models are 
used to estimate the parameters of the model and make weather predictions. 
However, thanks to the advancement of artificial intelligence and specifically 
deep learning, it is now possible to develop models based on neural networks 
that make predictions for time series data such as climate.

Problem:
Temporal signals and specifically the signals produced by the weather are 
chaotic in nature, making prediction and forecasting difficult. Recurrent neural 
networks are proving to be a powerful tool for the analysis and detection of 
patterns within these challenging types of signals.

Contributions:
• Design a new vector based on autocorrelation and correlation of weather 

temporal signals with sliding windows.
• Design a deep learning model that recognizes patterns in climatological 

data.
• Develop a new method that uses weather signals with high correlation and 

transforms them into photo frames.

Partial search in non-rigid three-dimensional
models using spectral descriptors

Deep learning models of time-series
data for weather prediction

Motivation:
The recent development of techniques to capture and model 3D shapes has 
generated interest in the use of 3D objects in a large number of applications: 
CAD, architecture, computer games, medical applications, and archeology, to 
name a few. As there are many freely available repositories of three-dimensional 
models, the aim of this project is to develop relevant applications such as 3D 
object modeling methods and search by total or partial similarity.

Problem:
Given a partial object as a query, find and retrieve all 3D models in a data 
collection that have partial similarity to the query object.

Contributions:
We propose a method for addressing the problem of how to digitally 
characterize and classify 3D bodies.



Bioengineering

The Bioengineering Department seeks to 
transform society combining Biology, Medicine and 

Engineering. We collaborate with other Academic 
Departments and Research Centers within the 

university in projects related to the development 
of medical devices based on microfluidics, tissue 

engineering and synthetic biology.

Our department is also core to the
Research Center on Bioengineering, ‘BIO’.

At the BIO Center we address problems and 
generate technology in a multidisciplinary way, 

partnering with other engineering fields and 
computer science within the university and abroad.



Director, Departments of Bioengineering
jvaldivias@utec.edu.pe

• Postdoctoral & Associate Researcher
NASA Ames Research Center, Planetary & Astrobiology
Division, Moffett field, USA
Stanford University, School of Medicine, USA

• Ph.D. in Biological & Biomedical Sciences
Instituto de Ciencias Nucleares y el Instituto de 
Investigaciones Biomédicas, UNAM, Mexico

• M.D. in Medicine & Surgery
School of Medicine, Universidad Nacional de San 
Agustín, Arequipa, Perú

• Over USD 100K in funding
7 Sponsored Projects from 2017/18

Julio Valdivia

• Life Support Systems (Space Biology - 
Astrobiology)

• Extremophiles & extreme 
environments

• Jaramillo Valverde L, Levano K, Villanueva I, Hidalgo M, Cornejo M, Mazzetti P, 
Cornejo Olivas M, Sanchez C, Poterico JA, Valdivia Silva J, Guio H. (2019) Guillain-
Barre syndrome outbreak in Peru: Association with polymorphisms in IL-17 
, ICAM1 , and CD1. Molecular Genetics & Genomic Medicine doi.org/10.1002/
mgg3.960.

• Valdivia-Silva J. and Laván D.A. (2019) Simulated microgravity alters tumor 
growth, progression and metastatic potential in breast cancer cell lines in a 
nonrandom manner. Gravitational and Space Biology (in press).

• Ramirez D, Kreuse J, Amoros W, Valdivia-Silva J, et al., (2019). Extreme salinity 
as a challenge to grow potatoes under Mars-like soil conditions: targeting 
promising genotypes. 18(1), 18-24. doi:10.1017/S1473550417000453.

• Valdivia-Silva J, et al., (2016). Microorganisms, organic carbon and oxidant 
activity in hyper-arid Mars-like soils: Implications for soil habitability. PALAIOS 31 
(1), 1-9. ISSN:0883-1351. doi: 10.2110/palo.2015.010.

• Valdivia-Silva JE., et al., (2015) Chemokine-derived peptides: Novel therapeutic 
agents in infection and cancer. International Journal of Molecular Sciences 16, 
12958-12985; ISSN 1422-0067 doi:10.3390/ijms160612958.

Research  areas

Selected publications

• Cancer Immunology (Oncology)
• Tissue regeneration & Stem Cell 

Biology
• Synthetic Biology

Full publication list

https://scholar.google.com.pe/citations?user=ZY7_XM8AAAAJ&hl=es


Current research projects

This project uses electromagnetic waves emitted by micro antennas located 
in a bra that is easy to put on for the patient, the presence of possible breast 
tumors is detected based on the dielectric constant that is different compared 
to healthy tissue.

This device emits weak waves and is intended to be used in rural areas or in 
areas where complex equipment such as mammography does not exist. In 
this way, the equipment will serve for a rapid detection that alerts the doctor 
or health personnel to refer the suspected patient to a more specialized health 
center. Detection of breast cancer is vital in its early stages and this completely 
innocuous kit could help in its detection. UTEC and UCSP are on the way to 
improve this system by developing

Implementation of a microfluidic device “point of care”
(in situ) for the pre-concentration and separation by inertial 

forces of Plasmodium spp. in infected blood

Design and implementation of a non-invasive
wearable system capable of early detection of breast cancer 

through the use of microwave imaging technology

This project designs and tests a lab-on-a-chip device with a “point of care” 
function that allows the detection of Malaria in a shorter time and smaller 
sample volumes than those required by current clinical diagnostic techniques.



Department of Bioengineering
pcardenas@utec.edu.pe

• Ph.D. in Bioengineering
Georgia Institute of Technology, Atlanta, USA

• M.S. in Nanoscience and Nanotechnology
National TsingHua University, Hsinchu, Taiwan

• B.S. in Mechatronics
Department of Mechatronics Engineering, Universidad 
Nacional de Ingeniería, Peru

• Over USD 100K in funding
3 Sponsored Projects from 2019

Paul Cárdenas

• Early T-Cell signaling
• Mechanobiology of T-cell and PD-1 receptors
• CD8/CD4 co-receptors
• CD3 signaling domains
• Molecular Dynamics

• Cárdenas-Lizana, P.; Hsiao, P.-Y., Stick-Release Pattern in Stretching Single 
Condensed Polyelectrolyte Toroids. Macromolecules 2009, 42(8), 3211-3214.

• UTEC-Cleveland: 50,000 USD
• UTEC Seed Fund: 3,000 USD 
• Universidad Nacional de Ingeniería - Basic research: 13,000 USD

Research  areas

Selected publications

Granted  research  funding

Full publication list

https://scholar.google.com/citations?hl=en&user=49Jpcj8AAAAJ&view_op=list_works&authuser=3&gmla=AJsN-F62yhn9HyTdx8GMHi0NcAMFW-7bQ5q2fq1aLfpwDey1aQGJw_u5b9bAwcwUg9D9noMk0K0CZAv5vbYNL-xMy0OphQpO7FUivyrx0eLz1Co45ew29q8


Current research projects

Mechanobiology of T-cell receptors via modelling

The objective is to understand the mechanobiology of T-cell receptors (TCRs) 
at the molecular level by using “in silico” biology. The TCR is an integral part 
of the immune system and is a complex protein that has multiple domains. 
TCRs interact with peptide-MHC (pMHC) to discriminate pathogens from 
self-antigens and trigger adaptive immune responses. The sustained interest 
in TCR-pMHC interaction stems from a fundamental hypothesis that their 
interaction parameters have a central role in determining the subsequent 
T-cell response.

Using computer simulations, the TCR-pMHC interaction is modeled and the 
role of catch bond and epitope recognition are investigated in the context of 
viral infection and autoimmune disease. Molecular simulations are employed 
to investigate TCR conformational changes and ligand dissociation in the 
presence of mechanical forces. The simulation is motivated by the need to 
understand intricate experimental studies.



Humanities, Arts 
and Social Sciences

The HACS department assures that the UTEC 
engineer incorporates critical thinking, social 

sensitivity and a managerial perspective to problem 
solving. When developing or analyzing a technology 

solution, UTEC´s graduates assess whether it 
effectively solves a problem for someone, and 

whether its implementation is commercially and 
financially viable. Furthermore, UTEC engineers are 
aware of the impact of their designs and decisions 

on society, seeking its betterment.

Likewise, when appropriate, it defines and 
implements strategies and actions that allow the 
solution to be scaled up, taking into account the 

value proposition, the available resources and the 
challenges presented by the environment

and society as a whole.



Director, Department of Humanities,
Arts and Social Sciences

Director, Impact and Social
Responsibility Center

Deputy Director, Cultural Heritage 
Research Center

gmarcone@utec.edu.pe

• Ph.D. in Anthropology
University of Pittsburgh, USA

• M.S. in Anthropology
University of Pittsburgh, USA

• B.S. in Archeology
Pontificia Universidad Católica del Perú, Lima, Perú

• Over USD 100K in funding
7 Sponsored Projects from 2017/18

Giancarlo Marcone

• Andean Archaeology
• Latin American Prehistory, Complex Societies
• Heritage and social use, Heritage and Museums
• Landscape, Roads and infrastructure in ancient states
• Relationship between science and society

• Marcone, G. (2021) Cómo nos aseguramos que la educación en carreras 
STEM esté formando los profesionales que necesitan las políticas de 
CTI orientadas a los desafíos globales? Reflexiones sobre el rol de las 
humanidades y ciencias sociales en la formación de perspectivas 
interdiscplinarias?”.” In Sociología y Tecnociencia, Vol. 11 Num. Extra 1, pp. 
23-36.

• Marcone, G. (2020) “Por las rutas del Qhapaq Ñan: el rol de los caminos en 
la construcción de la historia y territorio peruano.” Chungará. Vol. 52 Num. 
3, pp. 411-425.

• Marcone, G. (2019) “Superando las dicotomías: El Qhapaq Ñan como 
ejemplo del patrimonio como proceso social.” Chungará Año 51 Vol. 3 pp. 
457 – 469.

• Wernke, S., Oré, G., Hernández, C., Norman, S., Kohut, L., Waller, L., 
Vylegzhanina, V. y G. Marcone (2017) “Ejes de articulación: análisis de la 
red espacial del Qhapaq Ñan en el sur del Perú.” In Nuevas tendencias en 
el estudio de los Caminos: Conferencia Internacional en el Ministerio de 
Cultura, 26 y 27 de junio de 2014. Chacaltana, S., Arkush, E., Marcone, G. 
Proyecto Qhapaq Ñan, Ministerio de Cultura: 124-143.
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https://scholar.google.com/citations?user=DvIIPQ8AAAAJ&hl=es


Current research projects

The objective is to find similarities and differences in the administrative 
practices between the Inca and local Cañete population that could reveal 
the nature of local and imperial relations at the site of Huacones. It looks to 
understand how much local coastal elites were able to maintain their power 
positions in the local sphere, despite being under Incan rule. It poses the 
question of how many of these prerogatives could be explained by the ability 
of local societies to uphold some of the “official accountant” responsibilities 
that were usually assumed by Incan officials.

The project explores the characteristics of the accounting and taxation 
systems present at the Huacones site, which in turn will shed more light 
on these ancient systems across the Andes. In sum, it will present imperial 
strategies of administration, the Incan governance system, and the political 
and economic relations between the Incas and a local population.

 Mapping of the central-southern Peruvian coast: 
infrastructure and ancient states

Understanding the Inca occupation of the Guarco
administrative center of Huacones – Vilcahuasi,

in the lower valley of Cañete, Peru

This project maps archaeological sites in the Central-Southern Peruvian Coast, 
as part of the GeoPachac initiative. We seek to identify how the Inca state 
built and rebuilt territories through the construction of infrastructure along 
the central coast.

GeoPACHA (Geospatial Platform for Andean Culture, History and Archaeology) 
is a webbased, user-edited geospatial platform for discovering and mapping 
archaeological sites in the Andean region of South America. 

It is designed to facilitate the identification of archaeological sites through 
“virtual surveys” of satellite and aerial imagery that enables users to visually 
scan imagery, assign defining attributes, and plot the locations of archaeological 
sites using point themes to a central GIS database.



Current research projects

Historical perspective analysis of road networks
for territorial modeling of the national road system

The objective is to develop a network analysis based tool that combines social, 
environmental, technological, economic, and historical perspectives to help 
guide the development, maintenance and orientation of the Peruvian road 
system.

This interdisciplinary research integrates archeology, anthropology, industrial 
engineering, and civil engineering expertise. The parallelism and overlap 
between the national and regional highways with pre-Hispanic roads is 
analyzed. The study seeks to identify the relationship between time network 
variations for both roads and towns under economic, social and cultural 
considerations, as well as to map the structural characteristics of the territory.



Department of Humanities, Arts
and Social Sciences

agonzalesl@utec.edu.pe

• M.A. Anthropology
University of Illinois at Chicago, USA

•  B.S Archaeology
Universidad Nacional Mayor de San Marcos, Perù

Andrea Gonzáles

• Historical Archaeology
• Imperialism and social resilience
• Urbanism in Ancient Empires
• Landscape, Roads and infrastructure in ancient states

• Kelloway, S.; Van Valkenburgh, P.; Astuhuamán, C.; Gonzales Lombardi, A.; and
D. Bedoya (2019) International Pots of Mystery: Using PXRF spectroscopy to
identify the provenance of botijas from 16th Century sites on Peru’s north coast.
Journal of Archaeological Science: Reports (27).

• Astuhuamán, C. and Gonzales Lombardi, A. (2018) De Dioses a Demonios: los
(o)casos de Pariacaca y Paratón durante los siglos XVI y XVII. In Monumentos,
Ancestros, Tiempo: por una arqueología sudamericana del paisaje, L. Flores 
(ed.), Lima: Editorial Horizonte.

• Gonzales Lombardi, A. (2016) Los Pueblos de Indios durante el Periodo Colonial
Temprano en los Andes Centrales (s. XVI- XVII); Espacio Social, Significancias 
Religiosas y Control Político. In Actas del IV Seminario Visiones Perú: Los 
Imaginarios Colectivos, C. de la Cruz (ed.). Lima: Universidad Ricardo Palma.

• López-Hurtado, E.; Capriata Estrada, C.; Vásquez Martinez, A. and Gonzales
Lombardi, A. (2014) Proyecto de Investigación Arqueológica Panquilma;
Informe Final 2012. Documentos de Trabajo N° 204. Lima: Instituto de Estudios
Peruanos.

Research  areas

Selected publications
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https://www.scopus.com/authid/detail.uri?authorId=57210818145


Current research projects

The objective is to develop a network analysis based tool that combines social, 
environmental, technological, economic, and historical perspectives to help 
guide the development, maintenance and orientation of the Peruvian road 
system. This interdisciplinary research integrates archeology, anthropology, 
industrial engineering, and civil engineering expertise. The parallelism and 
overlap between the national and regional highways with pre-Hispanic roads 
is analyzed.

The study seeks to identify the relationship between time network variations 
for both roads and towns under economic, social and cultural considerations, 
as well as to map the structural characteristics of the territory.

 Piura, an urban center under successive imperial regimes
 Production and consumption of goods in

the Early Colonial Andes (1534- 1570 CE)

The history of the northern coast of Peru is heavily influenced by early accounts 
that describe the first interactions between the Spaniards, the local Tallanes 
culture, and the Incan culture, with no mention of other local groups. This 
has led to the idea that the Tallanes controlled this region, with minor political 
differences but under a somewhat homogeneous cultural assemblage.

Thus, current archaeological research in this region is highly preconditioned 
to the characterization of Tallan occupations throughout the coast and mid-
valleys, which has underrepresented the power dynamics and influence 
of other local groups, depicting them as passive recipients of Tallan and 
Inca infrastructure and goods. The current research takes place in the Alto 
Piura, a region that has been interpreted as affected by continued imperial 
occupations. The archaeological information recovered in our study suggest 
the presence and power of a local political entity at the Piuran chaupiyunga, 
and one that negotiated with imperial states for at least three hundred years.



Chemical
Engineering

The Chemical Engineering Department develops 
scientific and technological solutions by subjecting 

matter and energy to physical and chemical 
transformations on a laboratory and pilot scale

Our projects contribute to the technological 
advancement of industries and promote their 

sustainable development, attending to safety, health 
and environmental care restrictions.



Coordinator, Department of Chemical 
Engineering

urodriguez@utec.edu.pe

• Doctorate in Environmental Engineering
School of Engineering of São Carlos of the University of
São Paulo (EESC-USP), Brazil

• M.S.  in Chemistry
Institute of Chemistry of São Carlos of University of São
Paulo (IQSC-USP), Brazil.

• B.S. in Chemical Engineering 
Department of Chemical Engineering, National
University of San Agustín, Arequipa, Peru

Úrsula Rodríguez

• Spectroscopic analysis of biomass
• Bioprocess Engineering

• Rodriguez-zuñiga, U. F.; Cannella, David; Giordano, Roberto De Campos;
Giordano, Raquel De Lima Camargo ; Jørgensen, Henning; Felby, Claus.
Lignocellulose pretreatment technologies affect the level of enzymatic
cellulose oxidation by LPMO. Green Chemistry.201, 17, 2896-290.

• Rodriguez-zuñiga, U. F. ; Farinas, Cristiane Sanchez ; Carneiro, Renato
Lajarim ; Da Silva, Gislene Mota ; Cruz, Antonio Jose Gonçalves ; De Lima
Camargo Giordano, Raquel ; De Campos Giordano, Roberto ; De Arruda
Ribeiro, Marcelo Perencin. Fast Determination Of The Composition
Of Pretreated Sugarcane Bagasse Using Near-Infrared Spectroscopy.
Bioenergy Research. v. 1, p. 1-13, 2014.

• Rodriguez-zuñiga, U. F. ; Neto, Victor Bertucci ; Couri, Sonia ; Crestana, Silvio
; Farinas, Cristiane Sanchez. Use of Spectroscopic and Imaging Techniques
to Evaluate Pretreated Sugarcane Bagasse as a Substrate for Cellulases
Production Under Solid-State Fermentation. Applied Biochemistry and
Biotechnology, v.1, p. 15, 2013.

• Cavalcanti-montaño, I. D. ; Galeano-suarez, C. A. ; Rodriguez-zuñiga, U.
F. ; Giordano, R. L. C. ; Giordano, R. C. ; Sousa Jr, R. Optimal Bioreactor
Operational Policies for the Enzymatic Hydrolysis of Sugarcane Bagasse.
BioEnergy Research, v. 6, p. 776-785, 2013.

• Rodriguez-zuñiga, U. F. ; Couri, S. ; Bertucci Neto, V. ; Farinas, C. S. ; Crestana,
S. Integrated Strategies to Enhance Cellulolytic Enzymes Production using
an Instrumented Bioreactor for Solid-State Fermentation of Sugarcane
Bagasse. BioEnergy Research. v. 4, p.1 - 11, 2012.

Research  areas

Selected publications

• Biofuels and sustainability
• Solid State fermentation

Full publication list

https://scholar.google.com.pe/citations?user=Bk2cAykAAAAJ&hl=pt-BR


Current research projects

This project objective is to  allow students to better understand the connection 
between environmental, social and economic problems in extractive 
economies in general and particularly in the mining industry in Peru.  This 
project seeks to:

• Integrate appropriate technology and capacity building concepts into 
engineering solutions.

• Appreciate the scope and magnitude of infrastructure and environmental 
problems in the mining industry in developing countries.

• Understand how to work effectively as an engineer with the community as 
the main focus.

 Advanced techniques for chemical and structural 
characterization of biomass applied to the industrial

production of ethanol from sugarcane bagasse
 Community-led social and environmental

problem-solving with women miners in Peru

In this project we evaluate different methodologies to determine the feasibility 
and effectiveness of biomass processing to obtain fuels and chemicals. Due to 
its abundance and local availability, our work is focuses  on sugarcane bagasse 
as feedstock for cellulase production and  bioconversion to fermentable 
sugars, to produce  ethanol.



Department of Chemical Engineering
cfloresb@utec.edu.pe

• M.S. in Chemistry
Pontifícia Universidad Católica del Perú, Perú

• Professional Degee in Chemistry
Pontifícia Universidad Católica del Perú, Perú

• B.S. in Chemistry
Pontificia Universidad Católica del Perú, Lima, Perú

• 5 Sponsored Projects from 2014/21

Elena Flores

• Composite materials
• Nanotechnology
• Building materials

• M. Frias, L. Cáneda-Martinez, M. Sanchez de Rojas, C. Tenazoa, E. Flores 
(2020) Scientific and technical studies on eco-efficient binary cements 
produced with thermally activated ichu grass: Behaviour and properties, 
Cement and Concrete Composites, 111, 103613.

• S. Candiotti, J. Mantari, E. Flores & S. Charca (2020), Assessment of the 
mechanical properties of peruvian Stipa Obtusa fibers for their use as 
reinforcement in composite materials, Composites Part A Applied Science 
and Manufacturing, 135, 105950.

• C. Tenazoa, S. Charca, M. Quintana, E. Flores (2018) Chemical 
Characterization for the Comparative Study of Peruvian Natural Fibers, 
Materials Research Proceedings, Vol. 7, pp 756- 763.

• S. Mori, E.Flores. S.Charca (2018) Ichu: New Natural Fibers For Composites 
And Its Ectraction Methodology, Materials Research Proceedings Vol 7. pp 
764-774.

• S.Mori, C. Tenazoa, S. Candiotti, E. Flores, S. Charca (2018) Assessment 
of Ichu Fibers Extraction and Their Use as Reinforcement in Composite 
Materials, Journal of Natural Fibers. Published online 28 September.

Research  areas
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• Water decontamination
• Industrial waste recovery

https://scholar.google.com.pe/citations?user=efulPeoAAAAJ&hl=es


Current research projects

The main objective is to develop a methodology to manufacture biopolymers 
with high physical, chemical, mechanical and antibacterial properties based 
on Peruvian natural resources.

The specific objectives are:

• Develop a viable methodology for obtaining nanocellulose (NC) from ichu, 
an endemic Peruvian plant, as the raw material.

• Characterize the chemical, physical, mechanical and thermal properties of 
the NC obtained.

• Produce and characterize the biopolymeric matrix and the antibacterial 
extracts obtained.

• Evaluate the NC-biopolymer matrix and study the produced biopolymers’ 
antibacterial behavior.

Fabrication of fiber cement panels using
materials obtained from endemic plants of Peru

Preparation and characterization of antibacterial
biopolymers for food packaging from strengthened
nanocellulose obtained from endemic plants of Peru

The main objective was to determine the optimum mechanical properties and 
durability of fiber cement panels reinforced with ichu fibers and blended with 
ichu ash for indoor applications.

The specific project objectives are:

• Evaluate the percentage of ichu ash that can be added to cement to maintain 
optimal chemical, physical and mechanical properties.

• Determine the optimal length of the ichu fibers to obtain a compound with 
appropriate physical and mechanical characteristics, while evaluating the 
compatibility of these fibers within the cement matrix.

• Determine the mechanical and durability properties of the panels made 
with ichu fibers and ash additive.



Department of Chemical Engineering
dparada@utec.edu.pe

• Ph.D. in Materials Engineering and Chemical and 
Metallurgical Processes Engineering
Chemical Engineering and Materials Department 
Pontifícia Universidad Católica de Rio de Janeiro, Brasil

• M.S. in Materials Engineering
Metallurgical Engineering Department. Universidad 
Industrial de Santander, Bucaramanga, Colombia

• B.S. in Chemical Engineering
Chemical Engineering Department. Universidad 
Industrial de Santander, Bucaramanga, Colombia

Diana Carolina Parada

• Sustainable composites
• Bioplastics manufacture

• Quinayá, D.C.P. & D’Almeida, J.R.M. (2019). “Possibility of Exploring and 
Applying Wastes from Some Ornamental Plants (Elatior etlingera; Costus 
comosus; Heliconia bihai) as Sources of Natural Cellulosic Fibers”. Journal 
of Natural Fibers. 1 - 9.

• Quinayá, D.C.P. & D’Almeida, J.R.M. (2018). “Effect of surface treatments on 
the cross-section area and on the tensile properties of sisal fibers”. Journal 
of Natural Fibers. 1-8.

• Quinayá, D.C.P., D’Almeida, J.R.M. (2017). “Nondestructive characterization 
of epoxy matrix composites reinforced with Luffa lignocellulosic fibers”. 
Revista Matéria, 22(2). Quinayá, D.C.P., da Silva, E. S., & D’Almeida, J.R.M. 
(2016). “On the Use of Residues from the Sustainable Extraction of Heart of 
Palm in Agglomerated Panels”. Journal of Natural Fibers, 13(2), 172-177.

• Quinayá, D. C. P., Pena, D. Y., Vásquez, C., Laverde, D., Estupiñan, H. (2009). 
“Synthesis, Electrodeposition and Characterization of a Bioabsorbable 
Polymer Coating from L-lactic acid for Biomedical Applications”. Ingeniare. 
Revista Chilena de Ingeniería, v. 17, p. 365-374.

• Quinayá, D. C. P., Pena, D. Y.; Vásquez, C., Laverde, D., Estupiñan, H. (2007). 
“Obtención de ácido poli l-láctico mediante policondensación con 
catalizador de cinc metálico”. Scientia et Technica, 1(36), p. 267-272.
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• Lignocellulosic waste
• Bioactive polymer coatings

https://scholar.google.com/citations?hl=es&user=jAb8ZhsAAAAJ


Current research projects

The objective is to help address different social, economic and environmental 
regional challenges by presenting alternatives for the conversion of agro-
industrial waste generated in the Peruvian Amazon into low-cost raw materials 
for the manufacture of sustainable products.

The first stage seeks to mechanically and chemically transform both the cocoa 
pod husk (CPH) waste generated from the production of chocolate and the 
sacha inchi cake waste generated from the production of food oils, in order to 
evaluate their suitability as bioplastics, bio-adhesives and composite materials, 
while respecting the principles of green chemistry.

Microgravimetric study on the surface behavior
of a polysaccharide modified PLA/PLG/HAP and PLA/PLG/

Bioglass in the presence of proteinspolysaccharide modified 
PLA/PLG/HAP and PLA/PLG/Bioglass in the presence of proteins

Producing low-cost raw materials for sustainable
products through agro-industrial wasteconversion

in the Peruvian Amazon

The objective is to study the surface of a biomaterial composed of two 
biodegradable polymers, polylactic acid (PLA) and polyglycolic acid (PLG), 
reinforced by the addition of ceramic phases of hydroxyapatite (HA) and 
bioglass (BV) and interacting with proteins in an environment that simulates 
physiological conditions. The response to the surface modification of the 
material with the polysaccharide chitosan was also studied in order to improve 
the material’s biocompatibility and wettability properties. The modification 
of the composite materials with chitosan improved the surface’s properties, 
demonstrated by an increase in the adhered proteins. 

The adhered protein results were adjusted to a monolayer model according 
to Langmuir isotherms. The electrochemical behavior of the coatings 
was successfully represented by an equivalent circuit that contained PBS 
electrolyte/protein monolayer/ porous coating/quartz crystal interfaces.



Department of Chemical Engineering 
Director, Research Center for Heritage 
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• Ph.D. in Chemistry
Department of Chemistry and Biochemistry, 
University of Delaware, USA
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Department of Sciences, Pontifícia Universidad Católica 
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• 8 Sponsored Projects from 2015/18

Juan Carlos Rodríguez

• Mineral processing
• Nanomaterials for health and 

environment

• Larrabure, G.; Chero, S.; Silva-Quiñones, D.; Benndorf, C.; Williams,M.; Gao, 
F.; Gamarra, C. Alarcón, A.; Segura, C.; Teplyakov, A. V. and Juan Carlos F. 
Rodríguez-Reyes, J. C. F. Surface processes at a polymetallic (Mn-Fe-Pb) 
sulfide subject to cyanide leaching under sonication conditions and with 
an alkaline pretreatment. Hydrometallurgy 200, 105544 (2021).

• Salas-Martell, D.; Pareja-Guzman, G.; Tello-Hijar, J. and Rodriguez-Reyes, J. 
C. F. Leaching of a pyrite-based ore containing copper using sulfuric acid 
and hydrogen peroxide. International Journal of Industrial Chemistry 11, 195 
(2020).

• Gakiya-Teruya, M.; Palomino-Marcelo, L.; Pierce, S.; Angeles-Boza, A.; 
Krishna, V.; Rodriguez- Reyes, J. C. F.; Enhanced antimicrobial activity of 
silver nanoparticles conjugated with synthetic peptide by click chemistry. 
Journal of Nanoparticle Research 22, 1-11 (2020).

• Gakiya-Teruya, M.; Palomino-Marcelo, L.; Rodriguez-Reyes, J. C. F.; Synthesis 
of highly concentrated suspensions of Ag nanoparticles by two versions of 
the chemical reduction method. Methods and Protoc. 2, 3 (2019).

• Rodriguez-Reyes, J. C. F.; Friend, C. M.; Madix, R. J. Selective Activation 
of Methyl C–H Bonds of Toluene by Oxygen on Metallic Gold. Catalysis 
Letters 148, 1985-1989 (2018).
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• Materials Characterization
• Heterogeneous catalysis

https://scholar.google.com.pe/citations?user=YJgAcW8AAAAJ&hl=es


Current research projects

The objective is to design, engineer, and evaluate the efficiency of novel 
antimicrobial nanocomposites to inactivate model pathogens. The specific 
objectives are:

• Develop protocols for silver-based nanocomposites that employ fullerenes, 
antibacterial peptides, etc.

• Test the antibacterial properties of the developed nanocomposites
• Use nanocomposites for delivering treatments
• Deliver treatments through nanocomposites

Sustainable methodology for extracting strategic
metals from the Madre de Dios basin: sampling, characterization, 

concentration, leaching, and treatment of effluents
Engineering nanocomposites for next-generation 

antimicrobial coatings for water- and air- purification systems

The main objective is to develop sustainable processes for the extraction of 
strategic metals (gold and other rare ores) from sediments in the Madre de Dios 
region of Peru, an area known for uncontrolled, illegal resource exploitation. 
The project proposes a sequential, interdisciplinary study to create a set of 
strategies aimed at reconciling extractive processes with an environmental 
conscience. The specific project objectives are:

• Conduct sampling in the Madre de Dios basin to characterize ore samples.
• Develop strategies for concentrating the valuable minerals while eliminating 

worthless material, based on physical, chemical and mineralogical properties.
• Develop sustainable, mercury-and cyanide-free, methods for extracting 

strategic metals through leaching.
• Test how sorbents prepared from the residues from local industries remove 

contaminants from effluents.
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• Ph.D. in Chemical Sciences
Universidad de Sao Paulo, Brasil

• M.S. in Chemical Sciences
Universidad de Antioquia, Colombia

• B.S. in Chemical Engineering
Universidad Nacional de Colombia, Colombia

Nedher Sánchez

• Electrochemistry
• Ionic liquids
• Lithium ion batteries

• Sanchez-Ramirez, N.; Assresahegn B.; Torresi, R. M.; Belanger, D.; Producing
high-performing silicon anodes by tailoring ionic liquids as electrolytes..
Energy Storage Materials, 2020, 25, 477-486.

• Martins, Vitor L. ; Rennie, Anthony J. R. ; Sanchez-Ramirez, Nedher;
Torresi, Roberto M. ; Hall, Peter J. Improved Performance of Ionic Liquid
Supercapacitors by using Tetracyanoborate Anions. ChemElectroChem,
2018, 5, 598-604.

• Sánchez-Ramírez, Nédher; Assresahegn, Birhanu Desalegn ;
Bélanger, Daniel ; Torresi, Roberto M. A Comparison among Viscosity,
Density, Conductivity, and Electrochemical Windows of N -n
-Butyl- N -methylpyrrolidinium and Triethyl- n -pentylphosphonium
Bis(fluorosulfonyl imide) Ionic Liquids and Their Analogues Containing
Bis(trifluoromethylsulfonyl) Imide Anion. Journal of Chemical and
engineering data, 2017, 62, 3437-3444.
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Current research projects

The main objective is to manufacture silicon anodes for lithium ion batteries 
using ionic liquids (IL) as electrolytes. The specific objectives are:

• Synthesize and characterize ILs derived from FSI and TFSI anions.
• Manufacture silicon anodes using different types of binders .
• Study the electrochemical performance of silicon anodes with ILs as 

electrolytes.

Study of lithium intercalation into different 
nanostructured cathodes based on oxides of transition 

metal using ionic liquids with low viscosity synthesized from 
phosphonium and tetracyanoborate-like electrolytes

Study of lithiation of silicon nanopowder produced
by induced plasma using ionic liquids as electrolytes

The main objective is to study transition metal oxides as cathodes for lithium 
ion batteries using ionic liquids (IL) as electrolytes. The specific objectives are:

• Characterize cathodes based on transition metal oxides such as NMC and 
NCA using ILs as electrolytes.

• Synthesize ILs derived from the tetracyanoborate anion through the 
quaternization process.

• Synthesize ILs derived from phosphonium through the quaternization 
process.



Environmental
Engineering

At the Environmental Engineering Department we 
develop scientific and technological solutions to 

protect, recover and / or improve the conditions of 
all living beings and their environment.

Our projects contribute to human development in a 
sustainable way, guaranteeing a better quality of life 

for people, without compromising the conditions and 
natural balance of the environment, or the diversity 

of life forms that it comprises.



Director, Department of Environmental 
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University of Montpellier II at Montpellier, France
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• B.S. in Biology
Department of Biological Sciences, Universidad de los 
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• 8 Sponsored Projects since 2016

Patrick Venail

• Biodiversity conservation
• Functioning of ecological systems
• Provisioning of ecosystem services
• Protection and restoration of freshwater ecosystems
• Water quality monitoring

• Stockwell, J., Doubek, J.P., […], Venail, P. et al. (2020) Storm Impacts on 
phytoplankton community dynamics in lakes. Global Change Biology (26), 
2756-2784.

• Gallego, I., Venail, P. & Ibelings, B. W. (2019) Size differences predict niche 
and relative fitness differences between phytoplankton species but not 
their coexistence. Isme Journal (13), 1133-1143.

• Venail, P. (2017) Biodiversity ecosystem functioning research in freshwater 
phytoplankton: A comprehensive review of trait-based studies. Advances in 
Oceanography and Limnology (8) 2.

• Venail, P., Gross, K., Oakley. T. H., Narwani, A., Allan, E., Flombaum, P., Isbell, F., 
Joshi, J., Reich, P. B., Tilman, D., van Ruijven, J. & Cardinale, B. (2015) Species 
richness, but not phylogenetic diversity, influences community biomass 
production and temporal stability in a re-examination of 16 grassland 
biodiversity studies. Functional Ecology (29), 615-626.

• Venail, P., Narwani, A., Fritschie, K., Alexandrou, M., Oakley, T.H. & Cardinale, 
B. (2014) The influence of phylogenetic relatedness on competition and 
facilitation among freshwater algae in a mesocosm experiment. Journal of 
Ecology (102), 1288-1299.
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Current research projects

The main objective of GEISHA is to organize the available data in order to 
evaluate the impact of extreme weather events on the physics of freshwater 
lakes and on the structure of phytoplanktonic communities. This information is 
key to evaluate changes in the ecosystems of lakes under the current patterns 
of climate change. The specific objectives are:

• Create the time, space, and resources to work as a cohesive unit.
• Gather and standardize the long-term freshwater lakes datasets collected 

from all over the world.
• Provide new frameworks to explore theoretical questions related to species 

diversity and succession in aquatic ecosystems.

Phytoplankton diversity and ecosystem
functioning in freshwater ecosystems

GEISHA (Global evaluation of the Impacts of storms
on freshwater habitat and structure of

phytoplankton assemblages)

The main objective is to provide a mechanistic understanding of the 
relationship between phytoplankton diversity and ecosystem functioning 
using controlled experimental microcosms. The specific objectives are:

• Grow a pool of freshwater phytoplankton taxa in simplified laboratory 
conditions and generate different gradients of diversity via the manipulation 
of species composition assemblages.

• Measure and compare the influence of such gradients of diversity on 
multiple important ecosystem functions such as biomass production, 
nutrient uptake, and light attenuation.

• Infer the underlying mechanism by which the diversity of phytoplankton 
influences functioning in order to establish priorities for biodiversity 
conservation or restoration.



Current research projects

 Exploration of freshwater algal communities in high 
altitude tropical lakes and mountain streams

in southern Ecuador

The main objective is to survey a series of lakes and streams in southern 
Ecuador and to describe their physical, chemical, and biological characteristics. 
The specific objectives are:

• Collect a series of in situ quantitative variables from a group of freshwater 
lakes located at over 3,000 meters above sea level in the Paramo ecosystem 
in southern Ecuador.

• Collect a series of in situ quantitative variables from a group of streams 
located around the city of Loja in southern Ecuador.

• Assess the water quality of the surveyed waterbodies.
• Generate a baseline for the characterization of the waterbodies before future 

anthropogenic activities in the region start.



Department of Environmental Engineering
Department
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• 4 Sponsored Projects since 2018

Daniel Horna

• Computational Fluid Dynamics
• Transport and mixing processes in environmental flows
• Flood modeling and risk assessment
• Urban pollution modeling
• Ancient hydraulic engineering

• Horna Munoz, D., & Constantinescu, G, Rhoads, B., Lewis, Q. & 
Sukhodolov, A. (2020). “Density effects at a concordant bed natural river 
confluence”. Water Resources Research, 56, e2019WR026217. https://doi.
org/10.1029/2019WR026217Horna.

• Horna Munoz, D. & Constantinescu G. (2019). “Predicting dam break flows 
in natural environments using a fully 3-D model.”. Advances in Water 
Resources, 137, 103510.

• Ulloa, H., Constantinescum G., Chang, K., Horna Munoz, D., Sepulveda 
Steiner, O., Bouffard, D. & Wuest, A. (2019). “Horizontal transport under 
wind-induced resonance in stratified waterbodies”. Physical Review Fluids, 
5, 054503.

• Horna Munoz, D. & Constantinescu, G. (2018). “A fully 3D numerical model 
to predict flood wave propagation and assess efficiency of flood protection 
measures”. Advances in Water Resources 122, 148-165.

• Ulloa, H., Constantinescu, G., Chang, K., Horna Munoz, D., Sepulveda Steiner, 
O., Bouffard, D., & Wuest, A., (2018). “Hydrodynamics of a periodically 
wind-forced small and narrow stratified basin: a large-eddy simulation 
experiment”. Environmental Fluid Mechanics 19 (3), 667 – 698.
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Current research projects

The main objective is to examine the driving processes that create Westerly 
Wind Bursts (WWBs) which occur during and preceding el Niño phenomena, 
as well as to understand their impacts on the local hydroclimatology in Peru. 
The specific objectives are:

• Determine the driving mechanisms that create Westerly Wind Bursts.
• Create a  forecasting method using machine learning for the northern coast 

of Peru.
• Study the local climatology dynamics during El Niño events in the northern 

coast of Peru.

PEGASUS: Producing energy and reducing
the risks of surface water storage

El Niño: from understanding its large-scale dynamics
to predicting local impacts on hydroclimatology in Peru

The main objective is to provide the basic science necessary to maximize 
opportunities and minimize the risks presented by the future storage of 
surface water in the Urubamba, Vilcabamba and Vilcanota glacial basins of 
the Peruvian Andes. The specific objectives are:

• Measure and forecast the changes in sediment flow and delivery to 
downstream areas.

• Simulate the recession of glaciers, future climate, and their corresponding 
impact on mountain environments.

• Assess the future risks presented by glacial lakes and ice/rock avalanches.
• Balance the risks and rewards by convening and integrating the 

recommendations of industry, policymakers and the community.



Current research projects

Air quality and urbanization patterns.
What are the most exposed zones?

The main objective is to determine what are the areas with highest 
concentration of atmospheric pollutants based on urbanization patterns as a 
function of density of buildings, ground slope and atmospheric stratification
The specific objectives are:

• Development of a fully 3-D numerical model to simulate flow around a 
different set of arrays of simplified buildings. 

• Determination of the residence time of atmospheric contaminants as 
a function of building density, negative and positive ground slope and 
atmospheric stratifications.

• Determination of building setup to enhance vertical positive transport of 
atmospheric pollutants in a wide set of building arrays.



Department of Environmental Engineering
Core Researcher, Water Research and 

Technology Center
prau@utec.edu.pe

• Ph.D. In Hydrology
Université de Toulouse III, France

• M.S. in Hydrology and Environment
Institut National Polytechnique de Toulouse, France

• B.S. in Civil Engineering
Department of Civil Engineering, Universidad Nacional
de Ingeniería, Lima, Peru

• 6 Sponsored Projects since 2018

Pedro Rau

• Hydrological processes
• Hydroclimatology, impacts of climate variability and change
• Mountain hydrology
• Hydrologic engineering
• Water management

• Llauca H, Lavado W, Montesinos C, Santini W, Rau P. 2021. PISCO_HyM_
GR2M: A model of monthly water balance in Peru (1981–2020). Water. 
13(8),1048.

• Rau P, Bourrel L, Labat D, Ruelland D, Frappart F, Lavado W, Dewitte B, 
Felipe O, 2019. Assessing multi-decadal runoff (1970 2010) using regional 
hydrological modelling under data and water scarcity conditions in 
Peruvian Pacific catchments. Hydrological Processes. 33(1):20-35.

• Rau P, Bourrel L, Labat D, Frappart F, Ruelland D, Lavado W, Dewitte B, 
Felipe O, 2018. Hydroclimatic change disparity of Peruvian Pacific drainage 
catchments. Theoretical and Applied Climatology. 134(1-2):139-153.

• Rau P, Bourrel L, Labat D, Melo P, Dewitte B, Frappart F, Lavado W, Felipe O, 
2017. Regionalization of rainfall over the Peruvian Pacific slope and coast. 
International Journal of Climatology 37(1):143-158.

• Bourrel L, Rau P, Dewitte B, Labat D, Lavado W, Coutaud A, Vera A, 
Alvarado A, Ordoñez J, 2015. Low-frequency modulation and trend of the 
relationship between precipitation and ENSO along the Northern to Center 
Peruvian Pacific coast. Hydrological Processes 29(6):1252-1266.

Research  areas

Selected publications
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https://scholar.google.com.pe/citations?user=sKent8UAAAAJ&hl=es


Current research projects

This multidisciplinary research project combines engineering, urban planning 
and econometric analytical methodologies in order to understand how 
hazards and extreme events such as the El Nino phenomenon affect urban 
development in coastal cities.

Water security and climate change adaptation
in Peruvian glacier-fed river basins (RAHU)

PIURA: a multidisciplinary approach to urban 
infrastructure planning through environmental risk mapping

Due to climate change, Peruvian glaciers are some of the most vulnerable in 
the world and are melting at an accelerated rate. This represents a potential 
loss of natural water availability and storage capacity, the disappearance of 
wetlands, and other climate change-induced land degradations. These issues 
are strongest in the remote highlands, where the poorest and most vulnerable 
populations live.

This proposal aims to develop the scientific evidence to support climate 
adaptation and sustainable development for the most vulnerable populations.



Current research projects

Design and implementation of two hydrological 
monitoring systems for an amuna (ancient channel)

and infiltration ditches

The main objective is to generate information on the hydrological system in 
the subbasin of the Santa Eulalia River (main affluent for the city of Lima’s 
river) and to describe the efficiency of the hydraulic system of amunas and 
infiltration ditches.

This is part of a conservation initiative that focus on ecosystems that can 
have a positive impact on the management and conservation of public water 
sources. We try to understand the hydrological processes in a hillslope context. 
The project also includes a social participation component, which includes the 
organization of participatory workshops with community members.



Department of Environmental Engineering
Director, Office of Research

Core Researcher, Water Research
and Technology Center
msantamaria@utec.edu.pe

• Ph.D. In Biotechnology
North Carolina State University, USA

• Professional Degree in Biology/Biotechnology
La Molina National Agrarian University, Peru

• 6 Sponsored Projects since 2011

Mónica Santa María

• Biological systems engineering for liquid and solid waste biotreatment
• Genomic tools for species ID and ecological studies
• Process engineering for the production of biobased fuels and chemical
• Genetic engineering for environmental applications

• Velez-Zuazo, X., Barahona, S. P., Melo, O. G., Hanschke, E., Hanschke, I., 
& Santa-Maria, M. C. (2021). Substantial gene flow caused by long-term 
translocation between natural bank populations of the Peruvian scallop 
(Argopecten purpuratus) is supported by RAD-Seq analyses. Journal of the 
World Aquaculture Society.

• Munoz, M., Cirés, S., et al. (2020). Overview of toxic cyanobacteria 
and cyanotoxins in Ibero- American freshwaters: challenges for risk 
management and opportunities for removal by advanced. Science of The 
Total Environment, 143197.

• Barahona, S.P., Velez-Zuazo, X., Santa-Maria, M. & Pacheco, A.S. (2019). 
“Phylogeography of the rocky intertidal periwinkle Echinolittorina paytensis 
through a biogeographic transition zone in the Southeastern Pacific”. 
Marine Ecology. DOI: 10.1111/maec.12556.

• Santa-Maria M., Ruiz-Colorado, A.A., Cruz, G. & Jeoh, T. (2013). “Assessing the 
feasibility of biofuel production from lignocellulosic banana waste in rural 
agricultural communities in Peru and Colombia”. BioEnergy Research, 6 (3), 
1000-1011.

• Santa-Maria, M., Yencho, C.G., Haigler, C.H., Thompson, W.F., Kelly, R.M. & 
Sosinski, B. (2011). “Starch self-processing in transgenic sweetpotato roots 
expressing hyperthermophilic alphaamylase”, Biotechnology Progress, 
27(2), 351-359.
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Selected publications
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https://scholar.google.com/citations?hl=es&user=uH8_WZMAAAAJ


Current research projects

The main objective of this project is to develop a method to assess the 
concentration of SARS-CoV-2 in wastewaters in the cities of Lima, Callao and 
Arequipa in Peru to assist in the monitoring of the COVID-19 pandemic. This 
project included the implementation and testing of methods to determine 
SARS-CoV-2 concentrations in wastewater using RT-qPCR. It also included 
the development of a Monitoring Plan by which locations and sampling 
frequencies are defined to devise an early warning system for SARS-CoV-2 
infections in the above mentioned localities.

Servicio de agua potable y alcantarillado de Lima Metropolitana (Fuente: Bibliocad)

Development of molecular diagnostic kits for the in situ 
identification, traceability and safety assessment

of hydrobiological resources
Development of an early warning tool for covid-19

by monitoring sanitation wastewater

The main objective of this project was to develop DNA-based kits to identify 
hydrobiological resources of commercial or environmental importance, 
for example CITES species, in situ. Loop-mediated isothermal amplification 
(LAMP) and paper-based DNA extraction technologies were applied for kit 
development. Methods for the identification of two CITESvulnerable species, 
Sphyrna zygaena and Mobula birostris, were developed and validated in the 
field.



Energy
Engineering

The Energy Engineering Department promotes 
research on renewable energy (solar, wind), hydro 
carbon engineering (oil and gas), power systems, 

smartgrid, electric vehicles, and technical
economic analysis of hydrogen and
thermal power-generation systems.

A major driver for the deployment of our 
engineering solutions are attaining

sustainability and energy efficiency.



Director, Energy Engineering and
Mechanical Engineering department

jnoel@utec.edu.pe

• Ph.D. in Electrical Engineering
Florida International University, USA

• M.S. in Electrical Engineering
Florida International University, USA

• B.S. in Electrical Engineering
Florida International University, USA

• 9 Sponsored Projects from 2014/21

Julien Noel

• Smart Grid
• Electrical Vehicle
• Environmental Science for the 

energy sector

• Romero, Y., Velásquez, R.M.A. & Noel, J. Development of a multiple 
regression model to calibrate a low-cost sensor considering reference 
measurements and meteorological parameters. Environ Monit Assess 192, 
498 (2020).

• Y Romero, C Diaz, I Meldrum, RA Velasquez, J Noel, “Temporal and spatial 
analysis of traffic– Related pollutant under the influence of the seasonality 
and meteorological variables over an urban city in Peru”Heliyon 6 (6), 
e04029 (2020).

• Y Romero, N Chicchon, F Duarte, J Noel, C Ratti, M Nyhan,“Quantifying Air 
Pollution Emissions from Ground Transportation in a Developing Country 
Context: Case Study for the Lima Metropolitan Area in Peru”, Science of 
The Total Environment 698, 134313 (2020).

• R. Escudero, J. Noel, J. Elizondo and J. Kirtley, “Microgrid Fault Detection 
Based on Wavelet Transform and Park’s Vector Approach” Electric Power 
Systems Research, Vol. 152, November 2017 pp. 401-410.

• S. Charca, J. Noel, D. Andia, J. Flores, A.,Guzman, C. Renteros, J. Tumialan, 
“Assessment of Ichu Fibers as Non-Expensive Thermal Insulation System 
for the Andean Regions”, Energy and Buildings, vol. 108, 2015, pp. 55-69.

Research  areas

Selected publications

Full publication list

• Energy Transition
• Social engineering for BOP

https://scholar.google.com.pe/citations?user=9RmseWIAAAAJ&hl=es


The main objective is to improve the reliability of power plants and their interconnections 
with transmission lines. The specific objectives are:

• Mitigate the impact of system failures through a phasor measurement unit (PMU) 
combined with an intelligent electronic device (IED).

• Develop a dynamic model for the analysis of a power plant located in the north of 
Peru.

A network of low cost air quality sensors in Lima, Peru Modeling transmission lines and renewable energies

The main objective is to monitor the air quality of the Lima Metropolitan Area in 
order to understand the effects of ground transportation emissions on air pollution 
and population health, as well as to locate the main sources of pollution. The specific 
objectives are:

• Develop a framework for computing and spatially disaggregating air pollution 
emissions from ground transportation.

• Monitor air pollution with both Purple Air sensors and other manufactured sensors.
• Predict the total air pollution emissions from ground transportation in different 

geographic locations.

Analyze time series of particulate matter concentration (PM2.5), temperature (tem), 
humidity (hum), and wind speed (ws) variation at site 1 (AQSAnita), in Santa Anita 
District, during the study period 2015 to 2018 at (a) diurnal variation for all days, (b) 
hourly, (c) monthly, and (d) weekday and weekends scales. Meteorological data was 
obtained from the AQSMarte. In this plot, the measurement parameters are normalized. 
Climate characteristics and air quality locations over the Lima study area: (a) photo 
from the air on a sunny summer day; (b) photo from the air on a winter day; (c) map of 
the Lima study area and the monitoring site locations under SENMAHI administration 
used for this study.

Current research projects

Critical time for transmission line disconnection



Department of Energy Engineering
evillicana@utec.edu.pe

• Ph.D. in Energy
Department of Energy, Universidad de Oviedo, Spain

• M.S. Renewable Energy and Energy Efficiency
Department of Energy, Universidad de Castilla - La 
Mancha, Spain

• B.S. in Electronic Engineering
Department of Electronic Engineering, Institute
Technology of Orizaba. Mexico

• 2 Sponsored Projects from 2018/21

Eunice Villicaña

• Renewable Resources
• Wind Energy
• Solar Photovoltaic
• Solar CSP and Thermal for heating domestic water
• Sustainable Development

• Attenuation processes of solar radiation. Application to the quantification 
of direct and diffuse solar irradiance on horizontal surfaces in mexico by 
means of an overall atmospheric transmittance (issn: 1364-0321), Antonio J. 
Gutiérrez-Trashorras, Eduardo ÁlvarezÁlvarez , Juan M. González-Caballín, 
Jorge Xiberta-Bernat, Renewable & Sustainable Energy Reviews Vol. 81 Pag. 
96-106.

• Comparative Study of CdS and CdS/ZnS Thin Films Deposited by CBD as 
a Buffer Layer Solar Cell, A. García-Barrientos, H. Gomez-Pozos, E. Villicaña-
Ortiz, L. Cruz-Netro, Microscopy and Microanalysis Vol. 24 -2018.

• Solar water pumping system for water mining environmental control in a 
slate mine of Spain (ISSN: 09596526), José Pablo Paredes Sánchez, Eunice 
Villicaña Ortiz, Jorge Xiberta Bernat, Journal of Cleaner Production, Vol.87, 
Pag.501-504.

• Solar energy potential in the coastal zone of gulf of Mexico, Eunice 
Villicaña Ortiz, Antonio J. GutiérrezTrashorras, José Pablo Paredes Sánchez, 
Jorge Xiberta Bernat, Renewable Energy, Vol.81, Pag.534542.

Research  areas

Selected publications
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https://scholar.google.com.pe/citations?user=tYpvc1QAAAAJ&hl=es


Current research projects

The main objective, with the support of energy students, was to study solar 
concentrating solar power (CSP) and wind offshore resources in Peru. The 
results indicate that the highest solar potential is in the south of the country 
and that the technology will be economically feasible with new energy policies 
that promote a clean energy mix.

The highest offshore wind potential is in the Grau Sea, but the principal 
challenge is installation costs due to the deep seabed. These studies were 
presented by the energy students in the XXVII Peruvian Symposium of Solar 
Energy.

Physical model of direct and diffuse solar irradiance for 
use in solar thermal concentrating systems in southern Peru

Research on solar concentrating power
and wind offshore potential in Peru

The main objective is to develop a physical model of irradiance for solar 
thermal systems of medium temperature by analyzing the meteorological 
and physical variables that allow the quantification and characterization of 
direct and diffuse solar radiation in southern Peru. The specific objectives are: 

• Install weather stations for collecting long-term weather data.
• Analyze the theoretical physical variables that define the behavior of local 

conditions.
• Incorporate the information obtained for the parameterization of the 

physical model.
• Calculate the coefficient of atmospheric attenuation to determine direct and 

diffuse solar radiation.



Mechanical
Engineering

The Mechanical Engineering Department 
promotes research related to material engineering 
(natural fibers, composites, metals), biomechanics 

(locomotor system of the body, sports engineering, 
rehabilitation), mechanical design, Computational 

Fluid Dynamics (CFD) analysis,
maintenance and energy.



Department of Mechanical Engineering
scharca@utec.edu.pe

• Ph.D. in Civil Engineering
Department of Civil and Environmental Engineering, 
Universidad de Puerto Rico – Mayagüez, USA

• M.S. in Mechanical Engineering
Department of Mechanical Engineering, Universidad de
Puerto Rico – Mayagüez, USA

• B.S. in Mechanical Engineering
Department of Mechanical Engineering, Universidad de
San Antonio Abad del Cusco, Cusco, Peru

• 11 Sponsored Projects from 2014/21

Samuel Charca

• Removable materials development
• Natural fibers and natural polymers
• Experimental mechanics
• Corrosion
• Fatigue and failure analysis of alloys and composite materials

• S. Charca, J. Noel, D. Andia, J. Flores, A. Guzman, C. Renteros, J. Tumialan, 
(2015) “Assessment of Ichu fibers as nonexpensive thermal insulation 
system for the Andean regions”, Energy and Buildings, Volume 108, 1, 
Pages 55–60.

• S. Mori, C. Tenazoa, S. Candiotti, E. Flores & S. Charca (2018) Assessment 
of Ichu Fibers Extraction and Their Use as Reinforcement in Composite 
Materials, Journal of Natural Fibers, DOI: 10.1080/15440478.2018.1527271.

• J.C. Monge, J.L. Mantari, S. Charca, N. Vladimir (2018) An axiomatic 
asymptotic evaluation of the best theories for free vibration of laminated 
and sandwich shells using non-polynomial functions, Engineering 
Structures, Vol.172, pp 1011-1024.

• S. Mori, S. Charca, E. Flores, and H. Savastano Jr. (2019), Physical and 
Thermal Properties of Novel Native Andean Natural Fibers, Journal of 
Natural Fibers, https://doi.org/10.1080/15440478.2019.1629150.

• Sergio Candiotti, José Luis Mantari, Carmen Elena Flores, S. Charca, 
Assessment of the mechanical properties of peruvian Stipa Obtusa fibers 
for their use as reinforcement in composite materials. Composites Part 
A: Applied Science and Manufacturing, 2020. 135: p. 105950, https://doi.
org/10.1016/j.compositesa.2020.105950.
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Current research projects

The Peruvian coastal climate, due to the high presence of chloride and sulfate 
ions, is highly corrosive to metals. However, few studies in the last 30 years have 
evaluated this extreme atmospheric corrosion and determined its corrosion 
levels. This is especially detrimental to the lifespan of overhead power lines 
whose cables are constructed from high strength aluminum and steels that 
are susceptible to hydrogen embrittlement.

Peruvian natural fibers for the reinforcement of 
polymeric and mineral composites

Marine atmospheric corrosion
in overhead power lines

The main objective is to evaluate the mechanical performance of various 
natural fibers found in Peru and assess their suitability as a reinforcement in 
polymer and mineral matrices. Results show that these fibers have mechanical 
properties that outperform commercial natural fibers, presenting modulus 
results over 25.0 GPa and strength results over 500.0 MPa. Furthermore, the 
mechanical properties of these fibers, when embedded in polyester resins, are 
greater than commercial natural fibers embedded in epoxy resins.

In order to obtain reliable results, the study developed consistent and 
repeatable testing and evaluation methods of the fibers and polymeric 
composites. Concurrently, the potential applications for these fibers were 
evaluated, specifically in the area of wind turbines, marine boat panels, and 
rehabilitation prostheses. These natural fibers can not only be used to reinforce 
polymeric composites, but ongoing studies are evaluating their mechanical 
and physical performance in cement matrices.



Department of Mechanical Engineering
mwdkim@utec.edu.pe

• Ph.D. in Mechanical Engineering
Lehigh University, Bethlehem, PA, USA

• M.S. in Mechanical Engineering
Lehigh University, Bethlehem, PA, USA

• B.S. in Mechanical Engineering
Seoul National University, Seoul, Korea

• 3 Sponsored Projects from 2019/21

Wangdo Kim

‘’Gibson (1979) argued that “control lies not in the brain, but in the animal environment 
system.” To make good on this claim, scientists have widely used the principle of 
least action to model the range of behavioral dynamics, from steering to obstacle 
avoidance, involved in human walking. This has precedence in the principle of least 
action from d’Alembert´s principle of classical mechanics. The present research 
develops a theoretical framework called d’Alembert´s principle (Shaw, 2007) that 
advocated the vis viva (living force) as the proper gauge for the dynamic action 
of a force, and one that could explain “possibilities for action or affordance” during 
interceptive walking. I introduced these novel kinematic constraints on action, 
called the ‘harmonic cross-ratio’, an invariant of motion perspective that converts 
the problem of locomotion to a problem of equilibrium. This is fundamental for 
the development of virtual reality. Evidence for these assumptions is shown as a 
special case of the generalized degrees-of-freedom problem by which the agents’ 
interception path can be determined.’’

• DKim, W., A Critical Study on the Duality of Functional Knee Axes and Foot Contact. 
Research Trends and Challenges in Medical Science Vol. 8, 2021: p. 62-71.

• Kim, W., et al., Affordance-Based Surgical Design Methods Considering 
Biomechanical Artifacts. Ecological Psychology, 2020: p. 1-15.

• Kim, W.E., J, Affordance-based Design Methods during Reconstruction of a Torn 
Anterior Cruciate Ligament. EC ORTHOPAEDICS, 2019. 10(8): p. 592-595.

• Kim, W., Tibial Femoral Tunnel for Isokinetic Graft Placement Based on a Tensegrity 
Model of a Knee, in Knee Surgery - Reconstruction and Replacement, K. Pausic, 
Editor. 2019, IntechOpen: London, UK. p. 1-7.

• Kim, W.T., MT, The Knee Tensegrity System Manages the Balance Between Tension 
and Compression. Journal of Yoga and Physiotherapy, 2018. 6(3): p. 56-59.
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Current research projects

Affordance based implant alignment test
in ACL rehabilitation

The optimal implant orientation when performing an anterior cruciate ligament 
(ACL) reconstruction remains a timely, pertinent, and unanswered question. 
The objective was to restore the constitutional patient-specific alignment and 
to create a “biomechanical friendly prosthetic knee”. The hypothesis of this 
study was that unilateral hops would correlate with outcome measures in 
sports medicine, providing a guide for practitioners using the anterior cruciate 
ligament rehabilitation.



Department of Mechanical Engineering
Associated Researcher, Harvard University

crios@utec.edu.pe

• Ph.D. in Mechanical Engineering
Department of Mechanical Engineering, The University
of Texas at Austin, USA

• M.S. E. in Mechanical Engineering
Department of Mechanical Engineering, The University 
of Texas at Austin, USA

• B.S. in Mechanical Engineering
Department of Mechanical Engineering, Pontificia 
Universidad Catolica del Peru, Peru

• 3 Sponsored Projects from 2019/21

Carlos Ríos

• Heat transfer in systems at very high altitudes (>3000 m.a.s.l.)
• Modeling and experimental analysis of gravimetric separation processes 

for mining applications
• Development of analytical tools and educational workshops to improve 

agriculture in the Amazon and the Andes

• S. Narayanan, H. Kim, A. Umans, S. Yang, X. Li, S. N. Schiffers, S. Rao, I. McKay, 
CA Rios Perez, C. Hidrovo, E. N. Wang (2017): A thermophysical battery for 
storage-based climate control, Applied Energy, Vol. 189 (1), pp. 31-43, 2017.

• Y Salamat, CA Rios Perez, C. Hidrovo (2016): Performance Characterization 
of a Capacitive Deionization System with an Intermediate Solution and 
Low Salinity Water. J. Energy Resourc. Technol., Vol. 138 (3).

• ON Demirer, RM Naylor*, CA Rios Perez, E Wilkes*, C Hidrovo (2013): 
Energetic performance optimization of a capacitive deionization system 
operating with transient cycles and brackish water. Desalination, Vol. 314, 
pp. 130-138, 2013.

• CA Rios Perez, ON Demirer, RL Clifton*, RM Naylor*, CH Hidrovo (2013): 
Macro analysis of the electroadsorption process in low concentration 
NaCl solutions for water desalination applications. Journal of The 
Electrochemical Society, 160 (3) E13-E21.

• C Rios Perez, SR Biegalski, MR Deinert (2012): Methodology for using 
prompt gamma activation analysis to measure the binary diffusion 
coefficient of a gas in a porous medium. Nuclear Instruments and Methods 
in Physics Research: B, DOI:10.1016/j.nimb.2012.10.001.
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Current research projects

NAP: Soil Nutrient Analysis Project

The objective is to improve agriculture in the Amazon and Andes by developing 
a portable device to analyze the soil concentration of macronutrients (N, P, and 
K) as well as conduct relevant soil-based educational workshops under topics 
such as soil sampling and management.

Heat transfer in systems at high altitudes (>3000 m.a.s.l.)

The main objective is to evaluate the impact of a low-density atmosphere in 
the energy efficiency and operation temperature of systems working above 
3,000 meters above sea level.

This topic is particularly important in Peru as a majority of mining operations 
occur at high altitudes. The first case study of this applied research is a 500 W 
gearbox for a vertical mixer in a mineral concentrating plant.



Department of Mechanical Engineering
evela@utec.edu.pe

• Ph.D. in Mechanical Science and Robotics
Pierre et Marie Curie University (Sorbonne University)
Paris, France

• M.Sc. & B.Sc. in Microengineering
Micro and Nanosystems concentratorÉcole 
Polytechnique Fédérale de Lausanne, Lausanne,
Switzerland

•  10 Sponsored Projects from 2014

Emir Vela

• Soft Robotics
• Rehabilitation Robotics
• Sensors and Actuators

• P. Vela-Anton, C. Nina, …, E. A. Vela. 2020. Borjibot: A Soft Robotic Device 
Performing Pressure and Torsional Stimuli for Neonates Oral-Motor 
Rehabilitation. 2020 8th IEEE RAS/EMBS International Conference for 
Biomedical Robotics and Biomechatronics (BioRob), New York, USA.

• R. Ccorahua, J. Huaroto, C. Luyo, M. Quintana, E. A. Vela. 2019. Enhanced 
performance bio-triboelectric nanogenerator based on starch polymer 
electrolyte obtained by a cleanroom-free processing method, Nano 
Energy, Volume 59, May 20, 610-618.

• J. Huaroto, E. Suarez, HI. Krebs, P. Marasco, and E. A. Vela. 2019. A Soft 
Pneumatic Actuator as a Haptic Wearable Device for Upper Limb 
Amputees: Toward a Soft Robotic Liner, IEEE Robotics and Automation 
Letters, 4(1), pp. 17-24.

• Elvin Muñoz, Johan Quispe, Pierre Lambert, Aude Bolopion, Ronald 
Terrazas, Stéphane Régnier, Emir Vela. 2017. Optimizing the Speed of Single 
Infrared-Laser-Induced Thermocapillary Flows Micromanipulation by using 
Design of Experiments, Journal of Micro-Bio Robotics, 12 :65.

• Donal Padraic Holland, Colette Abah, Marielena Velasco-Enriquez, Maxwell 
Herman, Gareth J. Bennett, Emir Vela, Conor James Walsh. 2017. Strategies 
for Overcoming Obstacles to the Wide Dissemination of Soft Robotic 
Hardware, IEEE Robotics and Automation Magazine, 24(1), pp. 57-64.

Research  areas

Selected publications
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• Smart Materials
• MicroRobotics

https://scholar.google.com/citations?hl=es&user=xmfr0CIAAAAJ


Current research projects

The main objective is to develop robotic and mechatronic systems for physical 
rehabilitation, wearable devices, and human augmentation. The specific 
objectives are:

• Study human biomechanics
• Develop the robotic or mechatronic device according to biomechanics and 

clinical requirements
• Test the device to assess the natural integration, human-machine interaction 

and clinical requirements

Microrobotic manipulation of microscopic
objects in liquid media Rehabilitation and Health Care Robotics

The main objective is to develop microfluidic, magnetic field, and electric 
field methods in order to manipulate microscale objects, such as electrical 
components and biological cells, within a liquid media. Examples of practical 
applications are assembly and self-assembly, ultra localized drug delivery and 
biopsy, and cell membrane study.



Mechatronic
Engineering

The Mechatronic Engineering Department aims to 
create knowledge and train professionals

in the areas of automation of mechanisms,
intelligent machines and robotic systems.

We provide solid technical and scientific foundations 
that allow for top-quality mechatronic solutions that 

revolutionize industry through innovation.



Director, Department of Mechatronics 
Engineering

rcanahuire@utec.edu.pe

• Ph.D. in Mechanical Engineering
Department of Mechanical Engineering, Universidade 
Estadual de Campinas, Brazil

• M.S. in Mechanical Engineering
Department of Mechanical Engineering, Universidade 
Estadual de Campinas, Brazil

• B.S. in Mechatronics Engineering
Department of Mechanical Engineering, Universidad
Nacional de Ingeniería, Lima, Peru

•  8 Sponsored Projects from 2016/21

Ruth Canahuire

• Medical robotics.
• Autonomous mobile robots
• Cooperative mobile robots
• Mechanical robust control

• Canahuire, R. and Serpa, A.L. (2017). Reduced order H-infinity controller 
design for vibration control using genetic algorithms. Journal of Vibration 
and Control 23 (10): 1693-1707.

• Morales, S., Magallanes, J., Delgado, C. and Canahuire, R. (2018). LQR 
Trajectory Tracking Control of an Omnidirectional Wheeled Mobile Robot. 
The 2018 IEEE Colombian Conference on Robotics and Automation.

• Garcia-Cardenas, F., Ramos, O. and Canahuire, R. (2018). Task-space 
Kinematic Control of a Quadruped Robot with a Floating Base. The 2018 
IEEE Colombian Conference on Robotics and Automation.

• Monterrey, C., Fabian, J. and Canahuire, R. (2018). H-infinity Controller 
Design with Constrained Control Effort: an LMI Approach. 2018 The 6th 
International Conference on Control, Mechatronics and Automation.

• Cornejo, J., Magallanes, J., Denegri, E. and Canahuire, R. (2018). Trajectory 
Tracking Control of a Differential Wheeled Mobile Robot: a Polar 
Coordinates Control and LQR Comparison. IEEE XXV International 
Congress on Electronics, Electrical Engineering and Computing - 
INTERCON.
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• Nonlinear control and 
optimization methods applied 
in mechanical systems

https://scholar.google.com.pe/citations?user=OUtSQgMAAAAJ&hl=es


Current research projects

The objective is to evaluate drainage devices for the treatment of glaucoma, 
while designing a new device using computational biomechanical models. 
These models will respect the interaction between the devices, the intraocular 
pressure (IOP), and the structure of the human eye. The specific objectives are:

• Model the biomechanical behavior of the eyeball in patients with glaucoma 
with different IOPs.

• Improve the design of existing surgical devices to reduce IOP.
• Propose and evaluate new device designs for the surgical treatment of 

glaucoma.

Remote haptic control of a robotic system
for surgical applications

Design and optimization of drainage devices using
computational eye models for patients with glaucoma

The main objective is to implement and test a robotic system comprised of 
a 6-DOF manipulator robot that tracks the trajectory of high precision cutting 
surgeries. This requires the implementation of a robust non-linear control 
system as the material to be cut, the flesh of a living human, is in constant 
movement due to the breathing of the patients. The specific objectives are:

• Control and manipulate the variables of the system.
• Generate the non-linear mathematical model of the robotic system that 

identifies these variables.
• Evaluate, design and implement the non-linear control methodologies for 

the precision trajectory tracking control of the robot.
• Generate and implement a computational non-linear control system for 

high precision trajectory tracking control.
• Test the controlled system using force feedback (haptics).



Current research projects

Design and control of a soft hand prosthesis for people 
with partial disability of their upper limb

The main objective is to extend existing prosthetic arm study beyond the soft 
pneumatic tactor placed into the forearm liner and the “wedge” employed to 
train grasp and release, in order to develop a soft hand for amputees. The 
intended goal of the proposed soft hand prosthesis is to achieve most of the 
human grasping taxonomy. The specific objectives are:

• Study the main types of taxonomies for the grip of objects.
• Establish the geometry and model of the soft hand to be implemented.
• Simulate the behavior of the computational model in the proposed soft 

hand.
• Implement and test experimentally the proposed soft hand design.



Department of Mechatronics Engineering
ejara@utec.edu.pe

• Ph.D. in Electrical Engineering
Department of Electrical and Computer Engineering,
University of Campinas, Brazil

• M.S. in Electrical Engineering
Department of Electrical and Computer Engineering,
University of Campinas, Brazil

• B.S. in Mechatronic Engineering
Department of Mechanical Engineering, Universidad
Nacional de Ingeniería, Lima, Peru

•  5 Sponsored grants since 2012

Elvis Jara

• Data based nonlinear modeling and prediction
• True-time adaptive control
• Fault detection and black-box modeling using causal regression
• Mechanism synthesis for rehabilitation systems
• Machine learning and deep learning

• Alegria, E. J., Giesbrecht, M. & Bottura, C. (2021). Causal Regression for 
Online Estimation of Highly Nonlinear Parametrically Varying Models. 
Automatica, Volume 125, 109425, ISSN 0005-1098.

• Castro, O., Céspedes, A. & Alegria, E. J. (2020). An Adaptable Four-Bar 
Mechanism for Data-Based Model Validation. Symposium on Multibody 
Systems and Mechatronics, MuSMe.

• Gutarra, A., Palomino S. & Alegria, E.J. (2020) Hexapod Walking Mechanism 
Based on the Klann Linkage for a 2DoF Amphibious Robot. Symposium on 
Multibody Systems and Mechatronics, MuSMe.

• Alegria, E. J., & Bottura, C. (2019). Data-based local smoothing technique 
for parameters estimation of nonlinear ARX models. American Control 
Conference (ACC).

• Alegria, E. J., & Bottura, C. (2018). Non-linear regression model estimation 
with parameters that depend on mapping regressors. Brazilian Automation 
Conference (CBA).
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Current research projects

On-line modeling of highly nonlinear systems
with varying parameters through causal regression

The objective is to present an on-line identification method of highly nonlinear 
systems. This method fits the data to a nonlinear regression model, but linear 
in its parameters, where each parameter is an unknown function of known 
variables, that we call causal regressors. We call this model Autoregressive with 
eXogenous inputs and Parameters Dependent on Causal Regressors. The 
main difficulty for estimating ARX- RDP models is that their parameters may
vary very quickly. For the prediction phase of the algorithm, each parameter 
variation is modeled as random walk processes, in its associated causal 
regressors domain as opposed to the usual time domain.

Thus, each parameter prediction does not necessarily depend on its previous-
instant estimation, but on one of its past estimations, where its associated 
causal regressors are closer to the present one.

Modeling and control of a biped robot based
on the capture of human movement patterns

This work focused on a 6-DOF biped robot, where a control algorithm was 
designed to achieve independent leg path control, considering the robot’s 
kinematic and dynamic model. The control was achieved through fuzzy logic 
algorithms applied directly to the DC motors located at each joint.

Furthermore, an image processing based method was used to determine 
human’s walking patterns and serve as the system’s desired path.



Department of Mechatronics Engineering
oramos@utec.edu.pe

• Ph.D. in Robotics
LAAS-CNRS and the University of Toulouse III, France

• M.S. in Computer Vision and Robotics
Heriot-Watt University, Edinburgh (UK),Universitat de
Girona (Spain) Université de Bourgogne (France)

• B.S. in Electrical Engineering
Department of Electrical Engineering, Universidad
Católica de Santa Maria, Arequipa, Peru

•  B.S. in Industrial Engineering
Department of Industrial Engineering, Universidad
Nacional de San Agustín, Arequipa, Peru

•  6 Sponsored projects 2012

Oscar Ramos

• Trajectory optimization and numerical optimal control for manipulators 
and humanoids

• Autonomous localization, mapping and path planning for mobile robots
• Dynamic and kinematic motion generation for multi-limbed robots with a 

floating base
• Deep reinforcement learning for the motion generation of robotic systems
• Deep learning methods and Computer Vision for scene understanding

• Ramos, O. & Hauser, K. (2015). Generalizations of the capture point to 
nonlinear center of mass paths and uneven terrain. In 2015 IEEE-RAS 15th 
International Conference on Humanoid Robots (Humanoids) (pp. 851-858). 
Best Paper Award.

• García, G., Muñoz-Panduro, E., & Ramos, O. (2020). Torque Control in 
Position Controlled Robots using an Inverse Dynamic Task. In 2020 59th 
IEEE Conference on Decision and Control (CDC) pp. 4143-4148.

• Stentz, A., Herman, H., Kelly, A., et al. (2015). CHIMP, the CMU highly 
intelligent mobile platform. Journal of Field Robotics, 32(2), 209-228.

• Saab, L., Ramos, O.,, Mansard, N., & Soueres, P. (2013). Dynamic whole-body 
motion generation under rigid contacts and other unilateral constraints. 
IEEE Transactions on Robotics, 29(2), 346-362.

• Avalos, J., & Ramos, O. (2018). Optimal Time-Jerk Trajectory Generation for 
Robot Manipulators. In 2018 IEEE 2nd Colombian Conference on Robotics 
and Automation (CCRA).
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Current research projects

The objective is to explore different reinforcement learning techniques, 
including deep reinforcement learning, in order to generate motion for 
humanoid robots, mobile robots and robot manipulators. We seek to generate 
autonomous motion based solely on highlevel specifications, in order to 
satisfy the full dynamics and constraints of the system, primarily the walking 
balance of humanoid robots.

Haptic remote control of a robotic system
for surgical applications

Reinforcement learning for the autonomous
generation of motion for robotic systems

The main objective is to adapt the low-cost 6 degrees-of-freedom UR5 robot 
manipulator for surgical applications. Two operational modes are presented 
for the system, depending on the level of autonomy required. In one mode, the 
user specifies the initial and final points and the robot performs a cut based on 
hybrid motion and force control, while a trained reinforcement learning agent 
and visual feedback are presented. In this mode, the surgeon can remotely 
supervise the performance with both haptic and visual feedback, and take 
control if necessary.

In the other mode, the surgeon can himself perform the cut remotely with 
haptic input and receive immersive visual feedback. In this case, the robotic 
system has a robust controller that suppresses undesired motion noise 
generated by the system or surgeon.



Industrial
Engineering

The Industrial Engineering Department trains 
leaders and generates knowledge to solve complex 

problems of integrated systems that procure, 
manufacture or distribute goods or services. 
The department focuses on the continuous 

improvement, optimization, decisionmaking and 
management of these systems to improve quality, 

economic results and general well-being.

Research in the department relates to the 
analysis and optimization of mining and transport 

operations, food supply chain systems, infrastructure 
investments as well as production planning systems.



Director, Department of Industrial 
Engineering

jsantivanez@utec.edu.pe

• Ph.D. in Industrial Engineering
Northeastern University, Massachussets, USA

• M.S. in Operations Research
Northeastern University,Massachussets, USA

• B.S. in Industrial Engineering
Pontificia Universidad Católic del Perú (PUCP), 
Lima,Peru

José Santiváñez

• Stochastic optimization
• Network Reliability and Resilience
• Complex networked systems
• Critical infrastructure systems

• Santiváñez, J.A., and Melachrinoudis, E. (2020) “Reliable maximin-maxisum 
locations for maximum service availability on tree networks vulnerable to 
disruptions”, Annals of Operations Research 286: 669-701.

• Santiváñez, J.A., and Carlo, H.J. (2018) “Reliable capacitated facility location 
problem with service levels”, Euro Journal on Transportation and Logistics 
7(4): 315-341.

• Valerio, R.**, and Santiváñez, J.A. (2018) “Extreme Loads Estimation for a 
Prospective Offshore Wind Farm Site in Puerto Rico”. Proceedings of the 
XVI Latin American and Caribbean Consortium of Engineering Institutions 
(LACCEI) Conference.

• Santiváñez J.A., Carlo, H.J., and Miranda A. (2018) “Pricing Unsatisfied 
Demand in the Reliable Uncapacitated Facility Location Problem”, 
Proceedings of the 2018 Industrial and Systems Engineering Research 
Conference (ISERC), K.Barker, D. Berry, C. Rainwater, eds. Santiváñez, J.A., 
Melachrinoudis E., and Helander, M. (2009) “Network location of a reliable 
center using the most reliable route policy”, Computers and Operations 
Research 36: 1437-60.

• Santiváñez J.A., and Melachrinoudis E. (2007) “Location of a reliable center 
on a tree network”, Operational Research 7: 419-445.
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Current research projects

Global supply chains and transportation networks are critical to the global economy, 
but their increased coupling and complexity have made them more vulnerable to 
external disruptions that can lead to breakdowns in producer and vendor supply 
chains. Recent extreme events have revealed a lack of preparedness against supply 
chain disruptions and the criticality of supply uncertainty. As such, there is an increasing 
private and public sector need to protect the critical infrastructures that support supply 
chain operations. For example, the World Economic Forum (WEF) has identified the 
top vulnerabilities of global supply chains that affect international trade, and the U.S. 
Department of Homeland Security has issued a strategy for global supply chain 
security that specifically includes the need for protecting supply chain infrastructure. 
The delivery of products and services to customers while minimizing government 
expenditures and maximizing corporate market values is the main purpose of supply 
chains.

The objective of this project is to embed service survivability as a core component 
in the design of supply chain and logistic networks to hedge against increasing 
disruption costs and reduced service. This research assesses, as a planning priority, the 
impact of critical infrastructures on supply chain performance during and after natural 
disruptions.

Restoration of services in disrupted
interdependent infrastructure systems

Embedding service survivability through discrete
and network locational decisions

Understanding the fragility prompted by multiple interdependencies is one of 
the major challenges in the design of resilient infrastructures of electric power and 
telecommunications networks. Rippled failures across these infrastructures greatly 
increase their vulnerability to disruption as well as delay their restoration efforts. 
Networks feature bidirectional dependencies in that power stations depend on 
communication nodes for control, while communication nodes depend on power 
stations for their electricity supply. The objective is to study the effects of disruptions on 
these interdependent infrastructures and empirically analyze their interdependence 
and its subsequent effects on restoration efforts.

The aftermath of extreme events such as hurricanes, earthquakes, and pandemic 
outbreaks provide a unique opportunity to obtain experimental evidence that 
critical infrastructures are indeed interdependent. Empirical analysis assesses the 
interdependency between the networks following the event. With this interdependency 
and restoration duration assessment, a system dynamics model is proposed to provide 
insights on how to reduce restoration times.



Department of Industrial Engineering
fcornillier@utec.edu.pe

• Ph.D. in Management Science
Faculty of Business Administration, Laval University, 
Quebec, Canada

• M.S. in Business Informatics
Université de Picardie, Amiens, France

• MBA in Finance
Department of Finance and Insurance, Faculty of
Business Administration Laval University, Quebec,
Canada

•  B.S. in Mathematics and Physics
High Institute of Sciences and Techniques, France

Fabien Cornillier

• Heuristic methods, mixed integer programming, and combinatorial 
optimization applied to transportation, telecommunications, and mine 
planning problem

• Data Analytics

• JA heuristic for the multi-period petrol station replenishment problem F 
Cornillier, FF Boctor, G Laporte, J Renaud European Journal of Operational 
Research 191 (2), 295-305.

• Heuristics for the multi-depot petrol station replenishment problem 
with time windows. F Cornillier, F Boctor, J Renaud. European Journal of 
Operational Research 220 (2), 361-369.

• The petrol station replenishment problem with time windows.F Cornillier, 
G Laporte, FF Boctor, J Renaud, Computers & Operations Research 36 (3), 
919-935.

• An exact algorithm for the petrol station replenishment problem. F 
Cornillier, FF Boctor, G Laporte, J Renaud, Journal of the Operational 
Research Society 59 (5), 607-615.

• Value of the stochastic efficiency in data envelopment analysis. V Charles, 
F Cornillier, Expert Systems with Applications 81, 349-357.
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Current research projects

Formulation and development of new optimization
algorithms in mine planning

The value of a mining project is highly dependent on the organization of its 
exploitation, and therefore mine planning aims to maximize the net present 
value of a project. In openpit mines, block models are used to divide the subsoil 
into parallelepiped blocks of 10 to 15 meters on a side, where the mineral 
content and approximate value of their grade and value has been quantified. 
The extraction of these blocks must satisfy several constraints: The challenge 
is to determine which blocks to extract and when, in order to maximize the 
net present value of the mining project, respecting the extraction capacity and 
slope constraints, and considering the extraction cost, grade and expected 
positive or negative value of each block. Additionally, minimum and maximum 
limits of plant processing capacity as well as blending constraints may be 
considered.

Precedence constraints between blocks that prevent the extraction of a 
block (in red in Figures 1 and 2) without first extracting a set of blocks located 
above it (in green in Figures 1 and 2) in order to have access to the block to be 
extracted and also respect the slope constraints.



Department of Industrial Engineering
jlarco@utec.edu.pe

• Ph.D. in Logistics & Operations Management
Rotterdam School of Management, Erasmus University,
The Netherlands

• M.Phil. in Business Research
Erasmus Research Institute of Management, Erasmus
University, The Netherlands

• B.S. in Industrial Engineering
Department of Industrial Engineering, National
University of Engineering, Peru

•  2 Sponsored projects from 2016/20

José Larco

• Behavioral operations for planning inventory decisions
• Empirical research on retailing in emerging markets
• Retail chains for agri-products
• Hunger-relief supply networks

• Larco, J. A., Fransoo, J., Gharehgozli, A., & Wiers, V. (2020). The scheduler’s 
balancing act of sensing and reacting: a behavioural perspective on 
scheduling. International Journal of Production Research, 58(13), 3944-
3955.

• Larco, J. A., Fransoo, J. C., & Wiers, V. C. (2019) The Scheduler’s Balancing 
Act of Sensing and Reacting: A Behavioral Perspective on Scheduling, 
International Journal of Production Research, Forthcoming.

• Fransoo, J. C., Zhao, L. & Larco J.A. (2019) Omnichannel and traditional 
retail: Platforms to seamlessly connect retail, service, and delivery. In 
S. Gallino & A. Moreno-Garcia Operations in an Omnichannel World, 
Forthcoming.

• Larco, J. A., Fransoo, J. C., & Wiers, V. C. (2018). Scheduling the Scheduling 
task: A Time-management Perspective on Scheduling. Cognition, 
Technology & Work, 20(1), 1-10.

• Larco, J. A., de Koster, R., Roodbergen, K. J., & Dul, J. (2017). Managing 
Warehouse Efficiency and Worker Discomfort Through enhanced storage 
assignment decisions. International Journal of Production Research, 55(21), 
6407-6422.
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Current research projects

The main objective is to study the entire agricultural supply chain in order 
to address two main Sustainable Development Goals: Zero Hunger & End 
Poverty. Methods used: Empirical and econometric analysis, network analysis 
and system dynamics for redesigning supply chain variables.

Agricultural-networks: Farm-gate prices and the role of intermediation 
and Mapping intermediation supply-chain structures

Food banks: Redesigning hunger-relief humanitarian networks and Assessing 
reliability of hunger-relief networks

Nanostores: Study drivers of product returns in nanostores and Marketing-
supply chain

Behavioral operations to improve planning
and workplace productivity Food Systems Redesign: From farm to nanostore

The objective is to improve production planning functions as well as increasing 
workforce productivity by understanding the behaviors of production planners 
and operational workers. This can help inform the important decisions of 
personnel selection, incentive policies and training programs.

• Prioritization rules used by production planners
• Donation decisions in humanitarian disasters
• Service psychological experience design
• Goal-setting in working environments



Department of Industrial Engineering
cantonini@utec.edu.pe

• Ph.D. in Operations Research
H. Milton Stewart School of Industrial and Systems
Engineering, Georgia Institute of Technology, Atlanta, 
USA

• M.S. in Operations Research
H. Milton Stewart School of Industrial and Systems
Engineering, Georgia Institute of Technology, Atlanta,
USA

• M.S. in Applied Mathematics
School of Mathematics, Georgia Institute of Technology,
Atlanta, USA

•  M.S. in Pure Mathematics
Universidad Simón Bolívar, Caracas, Venezuela

•  B.S. in Pure Mathematics
Universidad Simón Bolívar, Caracas, Venezuela

Claudia Antonini

• Probabilistic and statistical methods for the design of large-scale simulated 
experiments including modeling, estimation, and generation of stochastic 
processes indexed across time and space

• Food supply chain and retail operations
• Humanitarian Logistics

• Claudia Antonini (2005). “Folded Variance Estimators for Stationary Time 
Series.” Ph.D. Thesis. Second Place Pristker Doctoral Dissertation Award, 
2006 awarded by the Institute of Industrial Engineers IIE.

• Claudia Antonini, Christos Alexopoulos, David Goldsman, and James 
Wilson (2008). “Area Variance Estimators for Simulation Using Folded 
Standardized Time Series.” IIE Transactions. Volume 41, pp. 134–144. Best 
Paper award winner in Analysis and Engineering Operations 2008 
awarded by the Institute of Industrial Engineers IIE.

• Christos Alexopoulos, Claudia Antonini, Melike Metereliyoz, and David 
Goldsman (2010) “Performance of Folded Variance Estimators for 
Simulation.” ACM Transactions on Modeling and Computer Simulation. Vol. 
20, issue 3, pp. 11:1–11:36.

• Jenny Elena Yalico, María Belén Ortiz, José Antonio Larco, Alejandro 
Gallegos and Claudia Antonini (2021). “Managers´Knowledge of Key 
Performance Indicators in Small and Medium Enterprises: Wood and 
Timber SMEs in Peru.” Supply Chain Management and Logistics in 
Emerging Markets, 255-271. Copyright 2021 Emerald Publishing Limited.

• Miguel Angel Avila, José Antonio Larco, Claudia Antonini, María Belén 
Ortiz and Christopher Mejías (2021). “A Discrete Choice Model for Retailer 
Selection in Emerging Markets.” Supply Chain Management and Logistics 
in Emerging Markets, 299-318. Copyright 2021 Emerald Publishing Limited.

Research  areas

Selected publications

Full publication list

https://scholar.google.com.pe/citations?user=4ior6tcAAAAJ&hl=es


Current research projects

The objective is to improve the amount of food donations to the Peruvian 
Food Bank that will get distributed to those in need, as 2.5 million Peruvians 
suffer from malnutrition and hunger in Peru. The first part of the study seeks 
to understand why, of the total daily donations from one of the largest markets 
in Lima, Santa Anita, only 7% are distributed to beneficiaries.

As the most nutritious foods are often perishable, time between donation 
and distribution is critical and first evaluations find that there are logistical 
bottlenecks in the transportation and classification of donations. The 
elimination of these bottlenecks would reduce waste due to perishability and 
in turn increase distributions and ultimately help feed more Peruvians in need.

Market size and direct accessibility as mediators
for explaining food prices

Improving the distribution of donations
at the Peruvian Food Bank

María Noriega, José Larco, Claudia Antonini, Chris Mejías
Financed by MISTI 2019 Fund.

This study looks at how market access and direct connection to consumers 
mediate the relationships between traditional production factors and price for 
two main food products in Peru: white and yellow potato. Data was obtained 
from The National Agricultural Survey 2017 collected by INEI (Instituto Nacional 
de Estadística e Informática). Structural Equation Modelling (SEM) was applied 
to assess the mediation effects of access to markets and direct connection to 
consumers. The results showed that market access and direct connection to 
consumers mediates the effect of production factors such as crops sold, zone 
production volume, agricultural best practices, point of sale, and farmer sale 
price.



Electronic
Engineering

The Electronic Engineering Department trains world 
class leaders that are innovative, critical thinkers and 

ethical professionals capable of solving society’s 
problems through the development of electronic, 
computational and communications systems, as 

well as industrial automation and instrumentation, 
artificial intelligence and the internet of things (IoT).



Department of Electrical Engineering
cjtarrillo@utec.edu.pe

• Ph.D. in Computer Science
Institute of Informatics. Universidade Federal do Rio 
Grande do Sul – Porto Alegre. Brazil

• M.S. in Electrical Engineering
Department of Electrical Engineering, Pontifícia
Universidade Católica do Rio Grande do Sul – PUCRS – 
Porto Alegre, Brazil

• B.S. in Electrical Engineering
Department of Electrical Engineering, Pontifícia
Universidad Católica del Peru, Lima, Peru

•  4 Sponsored projects since 2018

Jimmy Tarrillo

• FPGAs systems
• Fault tolerant systems
• Radiation effects on electronic devices
• Microcontrollers, microprocessors and Systems-on-Chips
• Wireless sensor networks

• Perez, J., & Tarrillo, J. (2020, November). Implementation of an active 
filtering circuit for electroencephalographic signal acquisition using an 8-bit 
microcontroller. In 2020 IEEE 14th Dallas Circuits and Systems Conference 
(DCAS) (pp. 1-5). IEEE.

• Lama, F., & Tarrillo, J. (2018, August). Remote acquisition of lead in 
water using Anodic Stripping Voltammetry method. In 2018 IEEE XXV 
International Conference on Electronics, Electrical Engineering and 
Computing (INTERCON) (pp. 1-4). IEEE.

• Solano, G., Lama, F., Terrazos, J., & Tarrillo, J. (2017, August). Weather 
station for educational purposes based on Atmega8L. In 2017 IEEE XXIV 
International Conference on Electronics, Electrical Engineering and 
Computing (INTERCON) (pp. 1-4). IEEE.

• Tarrillo, J., Tonfat, J., Tambara, L., Kastensmidt, F. L., & Reis, R. (2015, March). 
Multiple fault injection platform for SRAM-based FPGA based on ground-
level radiation experiments. In 2015 16th Latin-American Test Symposium 
(LATS) (pp. 1-6). IEEE.

• Tarrillo, J., Kastensmidt, F. L., Rech, P., Frost, C., & Valderrama, C. (2014).
Neutron cross-section of N-modular redundancy technique in SRAM-based 
FPGAs. IEEE Transactions on Nuclear Science, 61(4), 1558-1566.
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Current research projects

The primary objective is to develop a wireless sensor network that measures 
the air quality in Lima, Peru. The specific objectives are:

• Develop a low-power consumption portable module that measures CO, 
CO2, PM10 and PM2.5.

• Develop a wireless network able to monitor the module’s measurements 
online.

• Develop mathematical models for the air quality in Lima.
• Propose initiatives and programs for public and private entities to improve 

the air quality in Lima.

FPGA-based brain computer interface The air that you breathe

The main objective is to develop a portable brain computer interface platform 
for real-time eye state classification, where the data processing occurs in a 
commercial SRAM-based FPGA. The specific objectives are:

• Develop an acquisition board able to digitize the EEGs signals from the 
sensor electrodes.

• Develop a system implemented in an FPGA for classifying the EEG activity 
according to an eye state paradigm.

• Validate the system using simulation, emulation and experimentation.



Professor, Electrical Engineering
Associate, Harvard University

Research Professor, University of New 
Mexico (UNM)

vmurray@utec.edu.pe

• Ph.D. in Electrical Engineering
University of New Mexico (UNM), USA

• M.S. in Electrical Engineering
University of New Mexico (UNM), USA

• B.S. in Electrical Engineering
Pontificia Universidad Católica del Perú, Lima, Perú

•  9 Sponsored projects since 2014

Víctor Murray

• Digital image and video processing
• Medical imaging
• Reconfigurable computer architecture design with applications for space 

and biomedical signal, image and video systems
• Engineering education

• V. Murray, M. Pattichis, D. Llamocca, and J. Lyke, “Field Programmable 
Wiring Systems,” Proceedings of the IEEE, vol. 103, no. 7, pp. 1159-1180, July 
2015.

• Carla Agurto, Honggang Yu, Victor Murray, Marios Pattichis, Sheila Nemeth, 
Simon Barriga, and Peter Soliz, “A Multiscale Decomposition Approach to 
Detect Abnormal Vasculature in the Optic Disc,” Computerized Medical 
Imaging and Graphics, July 2015.

• Murray, V., Llamocca, D., Jiang, Y., Lyke, J., Pattichis, M., and Avery, K., “Cell 
based Architecture for Adaptive Wiring Panels: A First Prototype,” Journal 
of Aerospace Information Systems, Vol. 10, No. 4, pp. 187-208, 2013.

• Daniel Llamocca, Victor Murray, Yuebing Jiang, Marios Pattichis, James 
Lyke and Keith Avery, “Scalable Open-Source Architecture for Real- Time 
Monitoring of Adaptive Wiring Panels,” Journal of Aerospace Information 
Systems, Vol. 11, No. 6, pp. 344-358, 2014.

• Christodoulou, C.I., Kaplanis, P.A., Murray, V., Pattichis, M.S., Pattichis, C.S., and 
Kyriakides, T., “Multi-scale AM-FM analysis for the classification of surface 
electromyographic signals,” Biomedical Signal Processing and Control, 
2012.
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Current research projects

Intelligent verification system for correct hand washing

The objective of this project is the design and implementation of a system to 
analyze the quality of how we wash our hands. The system uses fluorescent 
black light lamps and computer vision to analyze hands before washing. When 
the person considers that they have already been washed, he will analyze 
them again to detect if the hands are clean, based on artificial intelligence.

We are implementing a first prototype that has black-light fluorescent lamps 
and a camera as peripherals, and will produce a signal that tells the user when 
the hands are clean enough. At a later stage, a low-cost, portable device will be 
designed and built that can be placed in public toilets.



Departament of Electrical Engineering
cflores@utec.edu.pe

• M.S. in Electrical Engineering
Universidade de Sao Paulo, Sao Paulo, Brazil

• B.S. in Electrical Engineering
Department of Electrical Engineering, Universidad
Ricardo Palma, Lima, Peru
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Current research projects

Brain-Computer Interface for disabled people

The main objective of this project is to develop a Brain-Computer Interface 
(BCI) to allow post stroke patients to communicate. Specific objectives are:

• Process and classify evoked potential P300 to allow users to communicate 
through brain activity.

• Construct an interface that presents the visual stimuli and records the 
evoked potential P300.

• Apply digital signal processing algorithms and machine learning to reduce 
the BCI calibration times.

• Control a parrot drone to demonstrate BCI performance.
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Current research projects

Adaptive MAC protocol for self-deployment of WSNs

This project addresses the following research questions:How flexible is LoRa for 
adaptive networks? Is there an interest for energy saving? What are performance 
and limitations of LoRa for massive access?  What are the drawbacks of LoRaWAN 
and the Adaptive Data Rate? How to improve the performance and reliability 
of LoRa networks? How to efficiently deploy LoRa networks depending on the 
context? How to self-deploy LoRa networks by adapting its parameters? In this 
context, our research objectives are:

• Ensure the IoT communication with high reliability, energy-efficiency, and robust 
to interference by exploiting new generation transceivers.

• Make WSNs deployments easier in harsh environments by adapting to the 
context.

To address these questions we developed and tested a protocol to detect, 
characterize, and adapt the radio transceiver, using the following constraints: 
coverage, connectivity of WSNs, capacities and limitations of LoRa. 
Overall, a comparison of the results obtained showed the benefits of the 
heterogeneous deployment where each node selects its configuration according 
to its link budget (ADR).




