Peru Solar Work 2007
In March of 2007, while I was working in Haiti, I read an e-mail from Viana Muller of
Whole World Botanicals asking how it might be possible to heat farmer’s homes up in the Andes
of rural Peru. We corresponded back and forth and arranged for me to go with the WW
Botanicals group when they traveled to Peru to check on the organic certification of the
medicinal plants they import from there to the US.
Our trip took place in June when we flew into Lima, then traveled to two different remote
parts of the country to check on the growing of the organic crops. The first leg of the journey
was over the Andes and down a river that flows into the Amazon. Here in the little village of
Primavera, we looked at the new plantation of an oil seed crop that produces a highly valued
Omega -3 oil. While in that area, I gave a seminar on solar energy and photovoltaics to the local
Peruvian campesinas (peasants), but no real plans were made to do solar work with this group
(although that might happen later if they show enough interest to organize a workshop).

Elena from Whole World Botanicals checking on the new Omega-3 oilseed vines.
Next, we went to the Huancayo area to work with the campesinos who grow maca, a root
vegetable that has medicinal properties. Maca only grows at very high altitudes in the Andes so
we spent several days traveling to remote villages that were over 14,000 feet in altitude. Here, I
gave several solar seminars and received a really nice vicuna sweater at one of the villages as a
present in return for the seminar and the nighttime lesson on astronomy (the night sky that high
in the Andes is spectacular!). I also spent time in Achipampa, the village we had picked out to
do the solar heating workshop to decide which farmhouse would be best suited as the place to

build an attached sunspace and to lay out the foundation. First I had to find out which direction
was true north (since we were in the southern hemisphere). I did this by having a couple of the
women put rocks evry 15 minutes or so at the end of the shadow of a light pole in the village
square. Then with a tape measure and my rather accurate watch, I could calculate from the
pattern of the rocks on the ground, the direction of true north, the exact time of solar noon and
the latitude and longitude of the village. We did this on our first trip to Achipampa.

Finding true north by the shadow of a pole. We also determined local noon, sun time.
We had arranged to do the solar workshop with a local agricultural group called SEPAR and
we spent the next week traveling around to several more villages checking on the maca harvest
and talking with the villagers about the upcoming workshop. People were invited from five
nearby villages, including a carpenter from each village, to come to the two day workshop so we
actually picked up some of these people at the last two villages that we visited. We also spent
the day just before the workshop going around Huancayo, having special rot resistant tropical
hardwood lengths custom cut for the sunspace framing and getting the glass cut for the sunspace
roof. WW Botanicals paid for all these supplies and also for the electric drill and other tools we
purchased for the workshop. Due to the lack of both time and money, we chose to use clear vinyl
plastic sheeting to wrap around the walls and bought this at one of the street markets. We also
rented a minibus to carry all the people and supplies to the village.
Because the minibus was sol loaded, we took the long route to the village, following rivers
instead of climbing right over the intervening mountain ridge, and suffered three hours of a very
bumpy gravel road. We survived but two of the panes of glass didn’t so later in the workshop we
had to leave off glazing part of the roof until the replacement glass could get to the village.

Harvesting the maca and potato fields high in the Andes
The concrete foundation we had staked out was all finished and curing when we got to
Achipampa, so we could go right to work laying out the sunspace wall, cutting wood and starting
the framing. Since we had five experienced carpenters, I simply explained just what we wished

Starting the construction of the sunspace on the north wall

to accomplish and let them discuss among themselves the best way to do the framing. The idea
is to make them “owners” of the project rather than people blindly following directions. While
this work was going on, I introduced the women to the commercial Sunoven solar cooker we had
brought on the minibus.

Cooking trout in the solar oven; this took only 30 minutes at the altitude of 14,000 feet.
Everybody was extremely impressed with its operation, especially when we cooked a batch
of potatoes in 1 ½ hours, since at that high altitude it takes about 2 hours to do the same food
over an open fire of cattle or llama dung. We had over 25 participants at the workshop and these
women had to cook lunches for everybody so the solar cooker was kept busy all morning trying
out various foods, including trout from the beautiful stream right next to the village. It was the
best trout I have ever eaten and everybody was so impressed by the oven’s performance that the
local mayors and campesinas (peasant women) made me promise to come back and teach the
villagers how to make their own solar cookers.
We spent the night at a nearby village (all the visitors from the other four villages were put up
in local homes) and I had so many warm Inca wool blankets on my bed that I was more worried
about being crushed than being cold. It gets very cold every night at that altitude, since we are
above a good part of the earth’s atmosphere and the blocking of radiation by the greenhouse
gases is reduced by about half. In the morning it was 23o F (-5o C) outside and there was a heavy
layer of frost all over everything, including our breakfast table. This big temperature swing is
why we are building the sunspace. The trapped air will create a warm space right in front of the
north side of the adobe wall, which will receive sunlight all day long in the wintertime. Adobe
has an interesting set of thermal properties which makes it an ideal storage material for these
purposes. It is porous so that, although the adobe blocks are heavy and hold a good deal of heat,

it takes about 12 hours for the heat to travel through the blocks, making the inside wall of the
building warmest about three in the morning.

Installing glass panes in the roof of the almost finished sunspace.
Although we were going to wrap the sunspace in heavy plastic film instead of glass, we put
in mullions with slots so that glass could be added later as the farmer gets money to buy the
panes. We didn’t finish the sunspace by the end of the workshop, but some time later, SEPAR
people went back and helped the carpenter finish the job.

The finished sunspace, photo taken by SEPAR people and sent to us in the US

The home owner, who is also the village carpenter built shelves in the sunspace to dry the
maca and loves the addition. His children also love how warm it is and he plans to add a space
to the west end of the structure as a warm place to bathe the children in solar heated water. I
heard that he is getting enquiries from neighbors who wish to have the same type of sunspace on
their homes. Maybe the idea will catch on and spread.
After the workshop was over, we were invited to an Inca New Year’s Ceremony, which was
on the 21st of June. This was a great honor but required us to drive way up into the Andes,
crossing a pass at almost 17,000 feet to get to the sacred glacier lake, which is at the foot of the
Huaytapallana glacier (or rather where the glacier used to be, before global warming melted it
hundreds of feet back up the mountain)

Crossing the pass to get to the Huaytapallana glacier
When I had first gotten to the upper part of the Andes, I was bothered by altitude sickness: I
woke up in the middle of the night gasping for breath and the local people had me chew coca
leaves to relieve the symptoms. This worked well and as the weeks passed, my body got
acclimatized to the thin air so that when we went to the Inca ceremony, which was at 15,400 feet,
I wasn’t bothered at all. Even the cold air flowing down from the glacier didn’t bother me, since
it was a sunny day and I had on the marvelously warm vicuna sweater that was the present from
the people of Ninacaca.
The Winter Solstice ceremony was very interesting and like no religious service I had ever
attended before. Everybody brought gifts for the gods ( All I had to give was a tangerine in my
pocket.) and laid everything, mostly food and drink, on large, beautiful wool blankets. The
shamans asked me to join them, since they worship the sun god and I was the solar person. (The

Peruvians think a whole lot of the sun, even their currency is “El Sol”). The majority of the
invocations were in Quechua (the Peruvian native tongue) but many were in Spanish. I gave my
remarks in Spanish but then they asked me to do something in English as well so that the gods
would hear more languages.

The Inca winter Solstice ceremony next to the glacier lake.
I noticed that the invocations that I could understand were rather political: If certain world
leaders had been there and the gods had answered the prayers, there would have been nothing
left of them except small piles of ashes. They are very aware of the human causes of climate
change and don’t appreciate it at all. I also noticed that the chief shaman announced the New
Year had arrived at 12:23 PM. They use solar noon instead of midnight as the start of the New
Year and the time was to the minute with the solar noon I had calculated from the pattern of
stones in the village square where we did the workshop.
We need to go back to Peru again this year (2008). We have made a promise to the villagers
to teach them how to build the solar ovens and one of the Grupo Fenix rules is that you always
have to go back on follow-up visits for any of the solar workshops we do. The major problem
will be raising the money, about $10,000. I have worked out a plan with the Grupo Fenix in
Nicaragua that they will send Nimia, one of their campasina solar cooker experts to teach the
course and plan to come back myself. The solar cookers themselves will take about $150 worth
of material each but we will also have plane tickets and travel and living expenses inside Peru.
Any help would be appreciated. You can go to the Maine solar Energy Association
www.mainesolar.org website to read more about my work in developing countries and also can
contact me at Sunwatt@juno.com or Whole World Botanicals www.wholeworldbotanicals.com.

