Complex Work in Nicaragua – December 2012 to March 2013
I have just gotten back from my latest trip to Nicaragua. I have been going there to work with the
Grupo Fenix every winter since 1997 and this year was no exception. My stays and the complexity of
the work seems to increase every year. Some years I have also gone in August to teach a solar course at
the Universidad Nacional de Ingeniería (UNI - the National Engineering University). This time the trip
was especially complex: They had me working so many places that Susan and I didn’t even have time
for a weekend at our favorite Pacific Ocean beach. Here is a report on some of this work.

Photovoltaic work in Chantales
Chantales is a department that I had never been to in the southeast part of Nicaragua on the way to
Bluefields on the Coasto Alantico; but now Suni Solar (the worker owned profit-making business part of
the Grupo Fenix) is doing quite a bit of work there. Jose Luis Bustimante asked me to go with him to do
the final work on a large PV system Suni Solar was installing on a remote cell phone tower in the
region. There was a power line right next to the tower but it wasn’t working since a nearby
hydroelectric site got washed out a couple of years ago and had never been repaired.

Checking out the inverter system for the 12 KW PV array for a cell phone tower in Chantales
This is a prototype PV system for the Moviestar cell phone company and if it works out well, Suni
Solar might have a large contract to install such systems all over Nicaragua. The system is extra big in

order to take care of the worst case scenario, rather than the normal amount of electricity production and
usage. Cell phones are especially useful in emergencies when the utility grid might be down.
After finishing up the installation of the cell phone tower PV array, we drove to where Suni Solar is
installing a set of 28 solar microdrip irrigation systems near Juligalpa, the departmental center and
largest city in Chantales. The design of these irrigation systems is the outgrowth of a system Carolina
Barreto created for her senior thesis work as an agricultural engineer at the UNI in 1999.

Inspecting the progress at a 3 month old solar microdrip irrigation installation near Juligalpa
These 28 irrigation systems, averaging about two acres each, were paid for by a consortium of
European Union NGOs. Since the pumps work best in the middle of the day and irrigation is normally
don in the early morning and the evening, the tank is designed to hold a day’s worth of water. In the
years since Carolina and I gave our first solar microdrip irrigation workshop in Nicaragua, this method
of growing up to three crops a year of tomatoes and other vegetables, has become the norm and the
Totogalpa area of Nicaragua is now called the Tomato capital of Central America. Not every farmer
uses solar powered pumps but everybody uses the homemade microdrip irrigation systems that use small
stainless steel sheet metal screws as the controllable drip emitters.
They also use the thin T-Tapes with their calibrated emitter holes but have discovered that they have
to bury the T-Tapes about half an inch under the soil to keep birds from punching holes in the thin
plastic to drink the water.

Solar water heater systems
On the way back from Juligalpa, we stopped to check out the high temperature solar water heater
system at a dairy that makes the special Nicaraguan cheese that is very much like Greek Feta cheese
except it is made with cow’s milk.

Chinese evacuated tube solar water heater on the roof of the cheese making dairy near Juligalpa
The morning that we visited the dairy, the temperature of the water in the storage tank was 95º C
(203ºF). This high temperature is needed for cleaning the cheese making equipment. Suni Solar has
installed a number of these high temperature systems; but the usual solar water heater uses a flat plate
collector. Suni is now internationally certified to manufacture these Brazilian collectors in Nicaragua
and is now working on making the stainless steel tanks necessary for the higher water pressure in
Nicaraguan cities.
While the normal Nicaraguan homeowner sees no need for hot water, the hotels have discovered that
their guests like the idea of a shower with two knobs and a choice of water temperature; so Suni Solar is
busy installing large solar water heater systems on the big new hotels going up in the area around our
barrio in Managua. The Grupo Fenix had a workshop over 10 years ago where we built a prototype PVHot Water hybrid collector, which is now installed on the roof of a school near Boaco; but this idea has
not caught on yet. We also have only one prototype photovoltaic still that makes fresh water out of sea
water while it makes extra electricity; but again, this work has not progressed any further than that stage
although we have published scientific papers on these new ideas.

Navidad (Christmas) in Nicaragua
For several years now I have been going to Nicaragua before Christmas. This year was the earliest I
arrived on the 11th of December. Susan Kinne, my partner in Nicaragua and an electrical engineering
“professor” at the UNI, won’t allow me to get a haircut or trim my beard until after the Christmas
season. She has even gotten me a bright red Santa outfit to wear. This year was no exception: While
Susan spent Navidad up in Sabana Grande after I left her there, I spent it in Managua.

Suni Solar Christmas party group photo Rich Komp as Santa in Managua
Suni Solar is a worker owned company so every year at the Christmas Party, I give out the stock
certificates the workers have earned during that year. Everybody gets stock each year except the first
year workers, they will get a double set of stock after two years. Everybody also gets a basket of other
goodies.

Working in Sabana Grande
Susan and I spent New Years’ together in Managua, then we went up to Sabana Grande in northern
Nicaragua to work with the volunteers and students who were spending time that as part of their CELL
Group semester abroad. Each year we have more and more students and young people from all over the
world come to Nicaragua to spend time working with the Grupo Fenix. One of the students who came
to work this year was Teemu, a graduate student from Finland. Teemu stayed with me a couple of days
at my apartment in the second floor of Suni Solar, then traveled with us to Sabana Grande. He is a
systems engineer and is now working with the Solar Women of Totogalpa to study the performance of
the water pumping system installed at the Montana Solar (Solar Mountain) where Susan is building her
home and developing an organic farm. He is also measuring the performance of two of the portable
solar ovens we are developing at the Solar Center in Sabana Grande.
Susan and a group of the women have been working hard on the Montana Solar, planting thousands
of trees and developing the area. They also have had a workshop on Natural building where the group
built an outdoor classroom that used four different methods of using mud to build walls, ranging from

the traditional adobe through cob construction and two types of waddle and daub. The same experts
came back in March to start the construction of a Youth Center for children from preschool age to
teenagers and young adults. I helped design the round building that incorporates earthquake resistant
adobe construction.

Building the new adobe and cob construction Youth Center in Sabana Grande, The natural food
restaurant in the background uses solar cookers and biogas for cooking the food.
The natural food restaurant is right along the Pan American Highway branch that goes to
Tegucigalpa, Honduras and is now starting to attract international customers as well as local people who
come for lunch when they are working nearby. The biogas generator is fed by the only flush toilets in
the area and also attract people, which keeps the biogas coming in an example of positive feedback. The
restaurant serves beer and can get a good crowd on evenings when they have live music or set up an
event with a good disc jockey.
The Solar Women of Totogalpa have plans for more buildings on this site and are following the plans
laid out in a charette they had years ago moderated by Dulce, an architecture professor at the
Universidad Nacional de Ingeniería (UNI) in Managua. The next building in the program will most
likely be a workshop where they can build custom photovoltaic (PV) modules for the customers in the
area, as well as for their own use. Even though the Chinese PV modules have gotten so inexpensive it is
still possible to compete in cost with them on a cost basis when the cost of shipping to Sabana Grande is
calculated in the price.

Portable Solar Cookers
Several years ago Nimia Lopez, a Nicaraguan campesina gave a solar cooker workshop in high
Andes in Peru. While the workshop was a great success, the heavy, large solar cookers they built were
not able to be shipped to two of the remote villages since they had no roads and were only accessible by
old llama trails.

Nimia (second from right) and the campisinos with the three big, heavy solar ovens built in their
workshop in the Andes near Huánuco in Peru.
Viana Muller, the head of Whole World Botanicals gave the Grupo Fenix in Nicaragua a $1000 grant
to develop a lightweight, portable solar cooker that could be carried to these and other remote places. I
had a dream where the details of the cookers showed up and we had a brainstorming session where the
Solar Women contributed ideas. There have now been three slightly different prototypes constructed
and we are in the middle of testing them.. They use a special hinge I had seen in the dream and are able
to fold down to a small 6” tall stack of lightweight 17 pound panels to carry on the back of a llama or in
a carry bag by a person. These prototypes were built by different people or groups to try out slightly
different ideas and some of them use materials not available in Nicaragua, but which are available in
Lima, Peru. So far, the ovens have both reached more than 150º C (300º F). The solar women are
discussing manufacturing the portable solar cooker as one of their standard models and are deciding
which ideas to incorporate into this model, and what it will cost to the customer.

Nimia and one of the solar women building one of the portable solar cookers in Sabana Grande.

Testing two of the prototype portable lightweight solar cookers next to two conventional cookers
to see the relative efficiencies of the different models. The outside and inside cases walls are made
from aluminum printing plates from the Nicaraguan newspapers’ printing plants.

Mini-Hydroelectric Work
John Webster is a hydroelectric expert from Maine who is a good friend of Susan Kinne. He has set up
mini-hydroelectric (a megawatt or more) plants in Nicaragua and came down twice while I was working
there. I went with him on his trips this time as a translator, guide and to help him with the technical
evaluation of several hydroelectric sites.
On the first trip we visited an existing dam that furnished drinking water to the town of San Rafael del
Sur. This dam always has water running over the spillway and we evaluated how much power could be
generated by installing a power turbine to use this water to generate electric power from this water flow.

Above the dam and spillway opening
Below the dam, showing the good water flow
John decided that this spot, with a possibility of more than a megawatt of electric power without causing
any real change in the local ecology, is a good one to explore for a turbine. We also visited another site on
the same first trip but that turned out to be a place where a large irrigation dam from the Somoza Dictatorship
era had been washed out by Hurricane Mitch. The area was better off without a dam and the large fields
nearby that grew cotton for the US Army, had gone back to forest and were better left alone.
On our second trip in February, we visited a site I had noticed when we went to the area in Chantales near
where we installed the PV system for the cell phone tower. We asked around and found out where the minihydroelectric plant was located. . It actually didn’t have a dam but simply had a diverting weir to take some
of the water from the top of a waterfall and run it in a small canal to the power plant

.
The waterfall with the diverter wall at the top The power plant building with the wall pushed in.
A large deluge had caused the river to overflow its bank and push in the wall and the owners plan to
fix.it, so John abandened this site. We also visited a couple of other sites that were possibilities and one
of them might be a useful demonstration project in a natural reserve, to power the reserve’s buildings..

The Cinco Pinos Solar Workshops
On the first Saturday of February I gave the Sabado Solar seminar. This series of seminars on the
first Saturday of each month (except January) have been given at the UNI by the Grupo Fenix’ Program
Fuentes de Alternatives de Eneria (PFAE) division for the past 15 years. The topic they usually pick
for me is “New Developments in Photovoltaics” and this year the well-attended event included Elmer
Zelaya Blandon, who runs a non-profit organization in the Leon area of Nicaragua. He talked me into giving a
solar workshop in Cinco Pinos, up in the mountains near the Honduran border above Chontales..
He organized a dinner meeting in Leon with the head of the University of Salzburg in Austria and a
preliminary seminar in Cinco Pinos for a large group of visiting Austrian students.

The Austrian students working the sweep arms of a very old sugar mill entirely made from wood
(no metal parts of any kind in the mill). “Who needs oxen when you have graduate students?”
The students learned how sugar cane is converted to “dulce” a form of raw sugar made by simply
cooking down the cane sap to a thick hot liquid and pouring this into wooden molds to make brick
shaped loafs of brown sugar. (I always bring a few pounds back with me from Nicaragua for cooking
and giving away.) I gave an advanced seminar on the quantum mechanical physics of photovoltaic cells
and we planned a second visit where we would build PV modules. We also checked out the facilities of
the off-grid facilities to see how to use them to do the PV workshop.
In March we came back to Cinco Pinos and had a two day workshop for sixty people: forty five
Nicaraguans and fifteen students from Austria. After I gave the initial Powerpoint seminal to
everybody, we split the crowd into two groups of thirty people each and I repeated the hands on
workshop twice. Although most of the Austrian students spoke English, I did get to practice and revive
my very rusty German.

Teaching how to solder Evergreen Solar cells to make a 65 watt PV module.
In the workshop we made both solar cell phone chargers and large 65 watt PV modules which will be
used to power remote homes that have no electricity. We used a new method of encapsulating the
modules using ethylene-vinyl-acetate (EVA) instead of the expensive room temperature curing silicone
we have been using, since the cost of the silicone encapsulant is now $35 for a single module and more
than the current cost of the PV cells. However the EVA PV sandwich has to be heated to 120ºC (250ºF)
for at least ½ hour. We used a pizza oven to successfully laminate seven of the large PV modules as
well as five cell phone chargers. We even laminated three modules at one time, on top of each other.
As far as I know, this is the first time anybody has used a Pizza oven to cook a PV module.

Putting the EVA-PV module sandwich in the Pizza oven – And one of the modules we made.
During the time I was in Nicaragua I also went to work in Honduras again with the Garifuna people
on their Miskito Coast. The report on that work is in the revised Honduras report on our
www.mainesolar.org website, where you can also find the other reports I have written about my work.

