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EcoSolar

In order to reach more people and provide them with a real life experience in how to conserve our
resources, Campus Verde have recently completed Phase-1 of a Green Living Showcase, which
used as a benchmark the 2005 UPR Solar Decathlon House. The house was part of a competition
in Washington DC sponsored by the University of Puerto Rico, in a multi-Campus and multi-
disciplinary effort.

After the competition was over, the house was returned to the University of Puerto Rico at
Mayagtez, and Campus Verde, started with renovations 7 years ago to modify the house to an
EcoSolar House that will serve as an educational platform to educate the community in how to live
in harmony with the Planet. This project is one of the most ambitious yet by Campus Verde and it
is expected that, once is completed in all its phases, to serve also as a research laboratory for
faculty and students to develop research initiatives in areas focused in sustainability technologies.

The EcoSolar House will be a showcase of green living that will provide current knowledge about
sustainability, the environment, green technologies and conservation practices for the academic
and general community. The Green Buildings and Sustainability (GBS) UPRM chapter, in
collaboration with faculty/students from several disciplines, will have the opportunity to work
hands-on with the continuous development of the house, which will involve education, research
and sustainability technologies. They will acquire the practical knowledge of each system’s
function to be implemented within the EcoSolar House. These systems involve solar panels
technology; water recycling system,
eco-friendly construction materials,
and sustainable practical training.

The closeness to the Mayagiiez Zoo,
makes it also ideal to combine the
regular school tours to the Zoo with a
visit to the EcoSolar House which will
have the potential of impacting

thousands of visitors a year. Figure 3
and 4 shows the easy accessibility to the EcoSolar house from Route 2, and the close proximity to
the Mayaguez Zoo.
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Figure 3 - EcoSolar House location is easily accessible from route 2. Between UPRM main
campus and Mayagiiez Zoo. [Image from Google].
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Figure 4 — Proximity from EcoSolar House to Mayagliez Zoo. About 2 minutes drive through
Camino Zooldgico. [Image from Google].




Current Status of EcoSolar House

During the Spring semester of 2015, Phase-1 of the EcoSolar House was successfully completed.
The reconstruction of the house serves as a living laboratory to students from several
associations such as Green Buildings, Campus Verde, Ride-a-Bike, and others. Students from
several departments, worked together with faculty and staff to finish the house in time for an
opening ceremony with the World’s known British scientist and environmentalist Dr. Jane
Goodall.

Phase 1 consisted in the assembly of the main structure including: fully operational with solar
energy (Donation by Maximo Solar Products), LED lightning fixtures installation (UPRM ECE-LEDs,
fabricated in Campus), painting of the house with eco-friendly products (Donation by Masters
Paint), wooden decks, access ramp, window concrete boxes for vegetable growing, eco-friendly
flooring, and a few basic appliances. See Figure 5 for details.

Figure 5 — a) Student addressing guests during opening of EcoSolar House with other students,

faculty members, Dr. Jane Goodall and Chancellor listening b) EcoSolar house during final
details, eco friendly painting, solar panels and access ramp with wooden decks are all visible

Proposal

While there have been a significant progress in the last few months to complete the EcoSolar
house, Campus Verde’s vision to reach the ultimate goal of converting the house in an educational
platform for the community will become a reality during the completion of Phase-2 of the
modification, which is proposed in this document.

In this proposal, support is requested to complete the Phase-2 of the house. Among those areas
that will be addressed in phase-2 is the conservation and proper re-use of water through a living



showcase that will help educate the community by experiencing the implementation of current
water resource conservation techniques installed throughout the house. It is expected that this
facility will receive hundreds of visitors annually and will include visitors from off-island as well. It
will serve to implement sustainability demos and projects from several interrelated disciplines.

A few years ago, our vision concerning the EcoSolar House was to create an infrastructure where
people can learn how to live in harmony with nature and acquire sustainable practices to reduce
our ecological footprint. While we are moving forward in that direction, there are still areas that
need to be addressed to make the EcoSolar house available to the community. We are focusing
in seven different areas entitled Seven Green Resolutions, which include:

The 3 R’s (Recycling, Reducing, Reusing)

Energy Efficiency and Conservation

Greener Transportation

Nature Appreciation, Conservation and Restoration
Green Acquisitions and Infrastructure

Water Resource Conservation
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Education and Outreach.

Some of the resolutions shown above have already been fully or partially integrated into the
EcoSolar House Educational platform. For example, through solar energy use and energy efficient
electric appliances energy efficiency and conservation have been addressed. Making the
construction of the house with eco-friendly materials also provides a background to educate
people in green acquisitions and infrastructure. Also, recycling bins are already in place, and
education and outreach activities have been organized to show the house to interested visitors.

In this particular proposal, one of the main goals is to address water resource conservation. The
purpose is to show several ways how to conserve water and energy using sustainability techniques.
This includes several projects:

1) Installation of an aquaponics system — This is the combination of raising fish and plants
together in one integrated system to produce sustainable food. The fish waste provides
an organic food source for the growing plants and the plants provide a natural filter for
the water the fish live in. As a result no fertilizers are required, the water is continually
recycled rather than being lost in the soil and no pesticides or herbicides are used. The
outcome is locally produced fish and plants that will give the customer the piece of mind
that the food they are eating is healthy, free from pesticides and herbicides and -
importantly in our changing world - has been produced using minimal amounts of fossil
fuels [from http://www.theguardian.com]. This kind of system is an excellent educational
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2)

3)

4)

5)

6)

example in how to conserve water and healthy produce food. There are several initiatives
in the UPRM that are currently working in research with aguaponics systems. Campus
Verde has already begun communications with these teams to implement a simple,
educational geared system at the EcoSolar house that will serve as a demonstration and
educational platform. It is also expected to provide workshops in how to implement the
system at home. This project was born out of the AmeriCorps federal proposal we
submitted in collaboration with the Mayaglez Municipality.

Solar Energy for Aquaponics and electric car charging station — Since the aquaponics
system requires a roof, it is proposed to build this with solar panels. In this fashion the
energy required to run the water pump will come from the sun, and the remaining
energy will be used to install an electric car charge station, next to the solar house.
Rainwater collection system - An easy and affordable way to collect rainwater from the
roof will be introduced in the EcoSolar house. There are several ways in the literature
that explains how to build such a system, using blue barrels to collect the water and PVC
is easy and affordable since the materials can be found in any hardware store in Puerto
Rico. The students and faculty will make this an educational project and a workshop for
the community will be developed. Another alternative to be explored will be to use
bamboo trees instead of PVC. Bamboo plants grow without pesticides and with little
water. In addition to the water collection system, it is expected to combine this project
with an irrigation drip system for the gardens around the house.

Reroute gray water to trees and plants — The EcoSolar house is an educational platform
of how to live in a sustainable manner, in order to provide a full educational experience,
kitchen, laundry, and full bathroom is included. A simple graywater clothes washer
system will be implemented to teach the concept of reusing water. By using ecofriendly
detergent the washing machine, water can be diverted through a three-way water valve
directly to a mulch bed in a garden. There are more complex systems if water from the
sink or bathroom is desired. The house already has smart energy washing and dryer
machine. Plumbing materials and labor will be required for this project.

Composting toilet systems — Commercially available toilet system will be integrated to
the solar house. Since the house is a single floor unit, toilets working with gravity are not
suitable. There are options such as the vacuum flush and composting toilet system
combo that works with DC or AC power and is designed for small spaces. The composting
treatment system is installed outside of the house and there is no need for underground
tanks.

Water saving tips posters and low cost alternatives —the house will be implement common
techniques for water conservation such as installing water saving aerators in all faucets,
dual flush toilet, motion sensor activators, timers, etc. There will also be exhibit posters



with tips on how to save water while gardening, using the bathroom, laundry, and kitchen,

just to name a few.

The Eco-House, once completed will be used as an educative structure to demonstrate projects
that help decrease greenhouse gas emissions in the planet and therefore showcase a low

ecological impact living unit.

It will receive visits from private and public schools from all over the island.

The house will have a small museum of ecofriendly equipment and products, with
handouts and books concerning sustainability topics related to renewable energy,
organic agriculture, climate change, water and other resources conservation, pollution

control, recycling, and others.

e |t will also be accessible to our academic community (~16,000 students, employees, and

professors).
It will be used as base to develop graduate projects in sustainable technologies with

potential collaboration from other university campuses and new environmental

initiatives.
It will be used to build an adjacent organic garden in collaboration agricultural sciences

and the GBS

Students and visitors will benefit greatly from this facility where they can learn about the

benefits of green buildings.
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Dr. Sandra Cruz-Pol

Professor Electrical and Computer Engineering
University of Puerto Rico at Mayaguez
Campus Verde Program, Director
http://ece.uprm.edu/~pol
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