
Using internationally established sustainable 

management and testing methods (e.g., ISO, 

INBAR, INCOTEC), we evaluate the basic 

mechanical/structural properties (shrinkage, 

compression, tension, and bending) of 

Tropical Bamboo cultivated in various regions 

of Puerto Rico.  This will lead a national 

database of properties that could be used to 

establish bamboo as a viable renewable, 

ecologically responsible resource available for 

commercial and communities development 

projects in Puerto Rico.  Student:  Pablo 

Acevedo Acevedo, MS, Civil Engineering 

  

  

  

  

  

GREAT IDEA … 
• Sponsors interdisciplinary graduate thesis research on topics and themes 

related to Appropriate Technology (AT) 

• Educates and mentors graduate students and faculty to explore  through 

courses (created through the project) and seminars on AT 

• Researches attitudes about AT among engineering researchers 

… with the ultimate objectives to … 
• Foster career tracks for the next generation of appropriate technologists 

• Change the paradigm for engineering and technology design 

• Co-planning solar and hydroelectric systems; installed solar data logger 

• Established water quality testing laboratory and assisting with dissemination of 

ceramic and biosand filters 

• Trained local technicians to test water and collect data solar data logger 

INTD 5095 Appropriate Technology: Toward Sustainable Wellbeing.  

Survey of methods and principles of AT, including Socio-Technical Systems, Life 

Cycle Analysis, and Participatory Action Research. 

INTD 6095 Responsible Research in Appropriate Technology. Introduction 

to Research Ethics and RCR; Rights and Capabilities Approaches; Poverty 

Alleviation;  Responsible Choice in AT. 

Overview Community Input in Transportation Planning 

Overview 

Seminars, Forums, and Symposia 

Project in Duchity, Haiti 

Microbial Behavior in Biosand Filters 

Low Cost Power Inverter Reliable for Context 

Stove Camp 2013,  Aprovecho Research Center 

AT Participation & Attitudes Survey 

Student:  Davis Chacón Hurtado, MS, Civil Engineering 

Designing survey for faculty and graduate students in engineering to assess 

participation rates, attitudes, and perceptions regarding research in AT or similar 

areas.  Currently under development. 

Publications Resulting from Project 
J. Rodríguez, B. Hernandez, P. Tarafa, and C. Papadopoulos.  “Development of a Procedure and Apparatus to Quantify Pathogen Reduction Throughout an Intermittent 

Biosand Filter”.  International Perspective on Water Resources and the Environment. Quito, Ecuador, January 2014.  Under Review. 

D. Chacon, C. Papadopoulos, A. Figueroa, M. Castro, and D. Valdes. “Embedding Community Preferences In Visualizations: A Case Study Of Context Sensitive Design In 

Puerto Rico”.  Transportation Research Record.  Under Review. 

M. Castro-Sitiriche and M. Ndoye.  “On the Links between Sustainable Wellbeing and Electric Energy Consumption”.  African Journal of Science, Technology, Innovation and 

Development, 2013.  DOI:20421338.2013.809279. 

W. Frey.  “Training Responsible Engineers for Global Contexts”.  Engineering Ethics for a Globalized World, Coleen Murphy and Paolo Gardoni., Eds., 2013.  Under Review.   

This work was presented at Engineering for a Global World (EGW-12), Champaign, IL, October 2012. 

M. Castro-Sitiriche, G. Beauchamp-Báez, and L. Jiménez-Rodríguez.  “Solar Microgrids and Energy Poverty: Conceptual Framework for Sustainable Wellbeing and 

Technology Justice Assessment”.  XII World Wind Energy Conference & Renewable Energy Exhibition: Opening Doors to Caribbean Winds, Havana, Cuba, June 2013. 

M. Castro-Sitiriche and M. Ndoye.  “Subjective Wellbeing and Sustainability: A Data Driven Look at Global Electric Energy Consumption”, Proceedings of the 5th 

International Conference of Appropriate Technology, Pretoria, South Africa, pages 141-148,  November 2012. 

M. Castro-Sitiriche and C. Papadopoulos.  “Global Implications of Appropriate Technology”.  Center for Hemispherical Cooperation in Research and Education in Engineering 

and Applied Science (Co-Hemis): Simposio sobre Iniciativa Internacionales en Investicación y Educación.  Mayaguez, Puerto Rico, November 2012. 

R. Maldonado, C. Gomez, and M.J. Castro-Sitiriche,.  “Simulation, Design, Hardware Implementation, and Control of a 9-level Flying Capacitor Multilevel Inverter with 

Particle Swarm Optimization Algorithm”.  IEEE 13th Workshop on Control and Modeling for Power Electronics (COMPEL), June 2012. 

W. Frey,  C. Papadopoulos, M. Castro-Sitiriche, F. Zevallos, and D. Echevarría.   “On Integrating Appropriate Technology Responsive to Community Capabilities:  A Case 

Study from Haiti”, Proceedings of the ASEE Annual Conference and Exposition, San Antonio, TX, June 2012. 

M. Castro-Sitiriche, C. Papadopoulos, W. Frey, and H. Huyke.  “Sustainable Wellbeing Education in Engineering”.  IEEE International Symposium on Sustainable Systems and 

Technology, May 2012.  DOI 10.1109/ISSST.2012.6228005. 

C. Verharen, J. Tharakan, G. Middendorf, M. Castro-Sitiriche, and G. Kadoda.   “Introducing Survival Ethics into Engineering Education and Practice”.  Science and 

Engineering Ethics, Springer, Online First™, December 8, 2011. 

GREAT IDEA 
Graduate Research and Education for Appropriate Technology: 

Inspiring Direct Engagement and Agency 

Christopher Papadopoulos, Marcel J. Castro-Sitiriche, and William Frey, University of Puerto Rico, Mayagüez 

NSF/EESE #1033028,  NSF EESE PI Meeting, September 23-24, 2013 

 

The intermittent biosand filter (IBSF) is an appropriate 

technology for removal of pathogens from water at the household 

level in developing countries due to its low cost and operational 

simplicity.  Specific objectives: 

• Develop new method and apparatus to measure bacterial and 

dissolved oxygen concentrations in the water throughout the filter 

layers.  Possible outcome: accelerate filter preparation. 

• Evaluate the impact in the bacteriological water quality of a post 

IBSF treatment using modified zeolite. 

• Conduct person-to-person survey in Duchity, Haiti to identify 

improvement opportunities for handling and use. 

Student:  Joann Rodríguez Suárez, MS, Civil Engineering 

Microbial Behavior in Biosand Filters 

• Holistic community 

involvement for project 

development is needed, 

mandated, and just. 

 

• Visualizations are effective 

and democratic  means to 

convey design ideas to and 

empower public. 

 

• Case study developed in 

the community Dulces 

Labios in Mayagüez, PR. 

Early involvement 

• Solicitation of 
community values 
and needs 

• Design criteria 
prioritization 

Context-Sensitive 
designs 

• Conjoint features 
based on preferences 

• Five 3-D fly-though 
animations 

Validation of 
preferences 

• Visual preference 
surveys 

• Feedback from 
community 
members  

Evaluation of Structural Bamboo Grown in Puerto Rico 

• Objective: Empowerment of communities that are lacking access to electric energy by 

providing a reliable, low cost, and appropriate inverter. 

• Application: Stand alone renewable energy systems in remote rural communities 

• Features: Nine-level Flying Capacitor Multilevel Inverter, Particle Swarm Optimization 

(PSO) Algorithm, and modular design for various inverter’s costs 

1- Propeller microcontroller 

2- optocoupler 

3- isolated dc-dc converters 

4-ir2117 drivers 

5- MOSFETs 

6- bank of Capacitors 

Simulated output voltage  Experimental output voltage  

Experimental Setup 

Student:  Ricardo Maldonado Martínez, MS, Electrical Engineering 

Aprovecho Research Center is joining efforts with different “green stove” organizations to 

design efficient and economic cook stoves that can use wood sticks/chips as fuel.  The main 

goal of this project is that people who don’t have means to obtain electric or gas stoves 

can get the opportunity to have a stove that cooks efficiently, uses accessible fuel, 

minimizes indoor air pollution, and is eco-friendly.   Two recent innovations: 

Rocket Stove 

•Attains high temperature rapidly  

•Allows continual fueling while 

cooking 

•Creates some pollution 

Top Lit-Up Draft 

“TLUD” Stove 

•Very efficient 

•Converts wood to 

charcoal 

•Cannot fuel while cooking 
Student: Jeffrey Santiago, BS, Mechanical Engineering 

RiiTA 2014: La Habana 
 

1ª. Reunión Interdisciplinaria e 

Internacional en  

Tecnología Apropiada 

 
“La energía de la educación y la capacitación en 

la tecnología apropiada” 

 

La Habana, 17 al 21 de Marzo de 2014. 

 

 

 


