Work with Navajo in New Mexico
By Richard Komp

Last December I gave a photovoltaics workshop in Albuquerque New Mexico, organized by Marlene Brown of the
New Mexico Solar Energy Society. One of the participants at that workshop was Kevin Beane from the Gallup Solar
Energy Society. After the workshop, Kevin and I stayed in touch and he organized a more general two week solar course
in Gallup for the Native Americans in the Four Corners area of New Mexico and Arizona.
Kevin met me at the World Renewable Energy Forum in Denver (see story on Page 3) and we traveled together in his
Prius to New Mexico. After spending a couple of days shopping for supplies for the hands-on workshop parts of the
course, we started the first week of the course, devoted to photovoltaics. The general pattern of the course held at the
Gallup campus of the University of New Mexico, was lectures in the morning and hands-on work in the afternoon. While
most of the students were Navajo, we did have some Pueblo Indians also taking the course as well as some teenagers from
homestead families. In the first four days we covered the basics of the sun’s energy and electricity, how photovoltaic
(PV) cells work and how to design PV systems. In the hands-on sessions we built small solar battery chargers and cell
phone chargers and then went outside and assembled a prototype 12 volt PV system, connecting up the PV modules,
batteries, charge controller and an inverter to make 120 volts AC from the DC produced by the system. The Native
Americans enjoyed the fact that the solar battery charger cases were made out of recycled plastic by the Penobscot Indians
here in Maine. The workshop generated a lot in interest and the local Gallup newspaper and public radio station both did
news stories on the course. A local reporter also videotaped most of the course,

Testing the output of a string of PV cells for a small solar charger for 1 ½ volt batteries.
On Friday we went to the remote home of Mary Ghee, a Navajo great grandmother, to install a PV system for her off
grid house and hogan. The wind was gusting to 60 mph that day so we decided to not try installing a large PV module.
Instead, we did the parts of the installation that could be done on the ground. We went back a week later on a Saturday to
finish the installation. Mary already had a gasoline generator so we rewired it to run battery chargers and isolated it
completely from the AC wiring of the house.

Installing the 250 watt PV array on the roof of Mary Chee’s government house.

Baking the Pizzas in the solar ovens.

Since we had done the solar thermal part of the course in the meantime, we had two solar ovens we had built so we
used them to cook four flatbread pizzas for lunch for everybody. In the very dry climate and at the 7500 ft. altitude, both
the PV modules and the solar cookers worked extremely well, way above what I had expected. The Pizzas were cooked
to perfection and disappeared very quickly.
When Kevin and I were organizing the course, we had decided to not teach how to build big 65 watt PV modules
since the price of a completely finished, Certified Chinese module was now cheaper than the cost of parts to build our
own. However, when it came time to purchasing the modules, we discovered that the cost of a small number of modules,
including their shipping to Gallup was about double what we expected. Therefore on my next trip to New Mexico, we
will have a course in building PV modules using the new ethylene-vinyl-acetate (EVA) hot encapsulation system using a
much bigger solar oven. An important advantage of the Navajos making their own PV modules is that the money will
stay in the Four Corners area instead of going off to China.
In addition to the actual course, I also got to travel some in the Four Corners area. During Memorial Day weekend
Kevin, his wife and I went to an art gallery opening in a very small place south of Gallup and on Memorial Day itself
some of the Navajo took me to Window Rock and then on into Arizona to a remote place where one of their families lived
well off the main road. I checked out the PV systems they already had and explained how to collect rain water to put in
the batteries, which were pretty dry, but the rest of the system was working fine (I always carry my multimeter on these
trips). We walked down into a canyon that no longer had water and they showed me the wells that are now dry.

Hiking into the dry canyon
The Southwest is suffering from what my Science magazine is calling a permanent drought caused by global
warming. The Native Americans are well aware of climate change and wished to show me the effects. This was one of
topics of conversation, as was the big wildfires still burning in that part of the world. The discussion is now on how to
live with climate change since it is probably too late to do anything to keep it from happening.

After the three day solar thermal part of the course at the university, and after we had finished the installation at Mary
Chee’s; we traveled to a remote part of northeast Arizonan to visit Louise, one of the “forgotten people” Navajos who
live on the edge of the area where the Peabody Coal Company is strip mining thousands of acres of the Four Corners land.
I had met Louise at a Gallup Solar meeting where I gave a short presentation on my work on cottage solar energy in the
3rd World, and she wanted to have me check out her old PV system and see the area where she would like to have me
come back to teach the cottage PV module manufacturing and installation. The Navajo in this area are very poor; we had
to wait about 2 ½ hours at the Hopi cultural center while Louise had to wire somebody for some money to fill the gas tank
so that her daughters could drive her from Flagstaff to meet us. We spent the time visiting the Hopi Museum there and
having lunch and talking about future plans, until they showed up; then we took Louise with us to her hogan.

Mary and her brother in front of her hogan with a small older PV module on the roof.
Mary had three different PV modules on her roof, made by three different oil companies. Only one was still working
when we got there so we tuned her system’s wiring up to get it working properly again. We left here with the Shell
module on the roof, showed her that the Total (French National oil company) was unfixably broken and brought the oldest
PV module I have seen in a long time (a p-on-n module made in the early 70s by what is now Exxon) back with us to
reframe and fix the junction box. It is now back on Louise’s roof and working again after about 40 years outdoors. On
my next trip I will give a workshop right in her hogan, which is big enough.
I spent the final week of my trip in Albuquerque teaching anther PV workshop organized by Marlene Brown mostly
for the people at Sandia Labs, where she works. We made 20 of the small solar battery chargers and 12 of the solar cell
phone chargers. It is nice to work with engineers where we can talk about indirect band gap semiconductors, tunnel
junctions and organic semiconductor PV cells. We also worked on the reverse engineering to be able to use our solar
chargers to recharge Apple iPhones. They have a special circuit that allows only Genuine Authorized Apple chargers
work with idevices but I think I have enough clues to break the secret circuit code.
I had no problems flying back from Albuquerque to Boston and caught a bus straight to Bangor to get home.

