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Working area 

Puna  region in the Andes 
Average altitude 4000 m 



Insolation in the world 
Working area 



1m² 

2200 kWh/m² ≈ 190 litres oil/ m² per year 

Working area 



Arid and dry areas with little access to water 
Some places have less than 100 mm rainfall per year 

Working area 



Typical towns in the Puna Region 
Working area 



Adobe  (mud brick) and stone constructions (local 
materials) 

Working area 



Use of firewood for cooking and heating (health problems) 

Main issues 



Main issues 

Butane gas cylinders 
too difficult  to get. 
 
Children going for 
firewood. 
 
No electric grid. 
 



Solar installations in schools, community eating halls and 
Neighborhood Centers: 
380 solar cookers family,   
25 box-type solar cookers,  
160 solar equipment to for hot water,  
15 community solar cookers, 8 solar oven. 
12 solar  heating in schools,  
30 acres of drip irrigation with solar pumping ,  
4 biological purification plant for effluents 
..home solar conditioning, solar dryers, solar  stills… 
  
  
 

Accomplishment

s 

For 22 years researching and implementing 
solar technology, water and local development 
in communities of the Puna Argentina, through 
grants managed institutionally.  
 



SOLAR TOWNS IN THE ANDES 

Concept whereby solar energy is a 
contribution to environmental 
sustainability and local development, 
through the installation of solar 
equipment for cooking, heating water 
and building, for growing crops and 
recycling the water.. 
 With all the additional facilities to 
ensure that these things are really 
useful.  
 
 
 
 

Concept whereby solar energy is a 
contribution to environmental 
sustainability and local development, 
through the installation of solar equipment 
for cooking,  heating water and building 
heating (schools, eating hall), water 
pumping (PV) and PV basic electrification. 
As the biological plants for  water 
purification... With all the additional 
facilities to ensure that these teams are 
really useful ..  
 
 
 
 



Altitude: 4200mt   People: 800 Inh. 

Primary  and secondry school 

2008. 

 

The first Solar Town 



Solar heating for schools and community halls 

Under floor heating  
(thermal store) 
Solar air collector 
PV panel and fun 
Chimeny and windows 
 
Ing. Christoph Müller 
 proyect  



 

Solar heating for schools and community halls 

Solar air 
collectors 

Community Eating 
Hall. with its  litlle  
windows  



Community Solar cooker (Scheffler) 

4m tall x 2,5m wide. 
 50 to 100 lt 
50 children eating hall 
Cooking inside 



 

Community Solar Oven 
Solar Oven for community use. 
2kg bread each 20 min. 
 
Cook inside the kitchen 
 
 
Saving 350kg  firewood per 
week 



Saving 70/80 % of firewood and health 
inconvenients. Money and time!!  

For cooking at home 

Familiar Solar parabollic cooker and oven 



Cocinas familiaresmunitarios  

Hornos panaderos: 

Reflectores de concentración con 
seguimiento. Se cocina dentro de una 
sala o se redirecciona a un horno. 

Familiar Solar parabollic capacitation 

There must be regular 
capacitations so the people 
incorporate  the new gadget 



Cocinas familiaresmunitarios  

Hornos panaderos: 

Reflectores de concentración con 
seguimiento. Se cocina dentro de una 
sala o se redirecciona a un horno. 

Familiar Solar parabollic capacitation 

Talk to the people about the health damage 
and the environmental problems 



Solar dryer for food 

For food  conservation 
High energy requirement: 
min 650 Wh/kg water 



Solar water heater for schools 
Dual circuit system with 
antifreezing liquid 



Solar water heater for homes 

Direct heating system, developed by Ing 
Muller. Easy to install and no need of 
anti freezing. People is enhanceing their 
way of life, building better bathrooms 
inside their houses.  



Andean Solar Bathroom 

Community use 
Bioclimatic concept 



Biological Purification Plant for Effluents 

Recycling water from the 
bathroom to the fields. 



Grid Irrigation 
The same place, before and after.. 



Grid Irrigation with solar pumping 

In case there are no 
water available 



ANDEAN  SOLAR  BATHROOM 

Description 
Construction 
Maintenance 
Problems and solutions 

 
The objective is to improve people’s quality of 
life, providing a better chance for personal 
hygiene into clean and warmer conditions.  



Showers with hot water. In the 
afternoon they can reach 80 
degrees in the tank (400lt) 
- A dry toilet  
- Dress zone  
- Restroom: A passive solar 
conditioned room, to avoid 
sudden temperature changes 
with the outside. To bath kids. 
-A corridor for wind trap 
- Solar water heater and 
polycarbonate roof. 
 

 
 
 
 
 
 
 
Translucent 
polycarbonate 

Description 



Description 



Restroom 

Polycarbonate roof. 

Testing the tº of the water 
(on a chair) 

Description Toilet and Shower 



Solar water heater 

Dual-channel 
system with 
thermosiphon 

A circuit which 
circulates antifreeze 
prevents cracking 
during the night (-
20ºC). 
 
The standard system 
consists of two hot 
water collectors of 
2.1 m each and a 250 
liter tank. 
 

Description 



 

Input and output temperatures of the collector and the 
water heater temperature for a day 

Solar water heater Description 



 
You have to insulate all the pipes that 
remain outside to avoid degradation by 
the sun and breaks by freezing at night. 
 
 

Solar water heater Description 



Barbara Holzer (who created the concept of 
the Andean Solar Bathroom) call to an 

information meeting with the local people. 
It’s  not easy the communication, not 

everything should be said… 

Construction 



Planning of the work with town’s people and the authorities. 

Construction 



First surprise! Water is not enough .. Must built a new water intake 

Construction 



Second surprise!! There are 8 houses in the town's upper area that haven’t  
reach the water because of the level of the existing tank, we must build a 

new one. Must get more money!! 

Construction 



Transport of materials to the area is a real problem Construction 



Large and heavy materials sometimes do not fit in the pickup 
Construction 



The bad condition of the roads destroys 
vehicles and complicates the transfer of 
materials and people 

Construction 



Preparation of adobe bricks by the people, when night 
temperatures do not freeze, to avoid splitting the bricks 

Construction 



Many meetings to 
organize the work 
(hard objective!) 

. 

Construction 



Work progress.. Waiting the end of the winter 
and the return of the workers as complete 

defenses for the river 

Construction 



Offerings and thanksgiving 
ceremony to Pachamama: Chayada 

Construction 



Periodically check 
antifreezing liquid 
level (to be added 
every time  the 
level decrease) to 
prevent the water 
heater bursts. 
Most of them get 
freeze and broke!! 

Maintenance 



A person is in charge of the bathroom (clean, service, open the 
door, collect the fee). They have to define: how much it costs, 
what is the timetable and who will be in charge of the key. 

Manteinance 



- Unavailability of water. 
Construction of new water intake 
and tank. 
- Mountains sorrounding the town, 
causing few hours of sunlight. We 
must increase the number of solar 
collectors. Direct them optimally to 
collect as much sun as possible. 
- Lack of workers. Search nearby 
towns. 
- Internal discussions among the 
people. Conciliatory talks. 
- Trouble carrying large and heavy 
material. Lend the truck of the City 
Commission. 
- Bus stop requires use of toilets. 
Incorporate more toilets for visitors, 
separate from the rest of the 
bathroom. 
- This causes increased water use. 
Use of dry toilets (a practice very 
used in the area) 

Problems and Solutions San Juan y Oros Case 
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The Biggest Bathroom!! 
Tank must be 80cm higher 
Collectors must be 30º -35º 



BIOLOGICAL PURIFICATION 
PLANT FOR EFFLUENTS 

 
Bath fluids are discharged into this plant, 
purificated water can be reused for irrigation. 
  



Biological Plant 

hollow reeds 

polyethylene bag 



Biological Plant 

Welded assembly, ¨ in 
situ ¨ of the film of 
polyethylene. 

Pool covered with the big 
polyethylene bag. 



Biological Plant 

Ground water filled 
with granular material. 

Details of the inspection 
chamber at the exit of the 
plant. 



Biological Plant 

Planting seedlings of 
hollow reeds. 

. 

 
Appearance of plants in full 
development. 

Detail of the effluent (clean water odorless) 



2005. 
. 

 
2011 

The problem is finding who can do the 
clearing weeds of the plant!! 

Biological Plant 



GRID IRRIGATION   
SOLAR PUMPING 

 
Saving water and improving the production 
There are already more than 30 hectares cultivated 
with drip irrigation in Cusi Cusi surroundings. 
 
.  



Grid Irrigation 

Irrigation system with micro-perforated hoses underground. 
Each little hole to each plant.  



Grid Irrigation 

 
The hoses are buried each year and are 
collected at the end of the harvest, to 
protect them from degradation.. 
The wind unearths them. 



Solar Panel (75W) are used 
sometimes to pump water to 
the tank 
(1000 liters / day to 10m. High) 

Grid Irrigation 



Grid Irrigation You can see the green area in the 
middle of the landscape. 2010. 



We are implementing a transfer system 
hose to whom do not meet the 
requirements set. 

Grid Irrigation 



Grid Irrigation 

Quinoa is one of 
the main local 
crops in process 
of recovering. 
There is a 
processing plant 
in Cusi Cusi, 
where we are 
installing a solar 
drying. 
Different strains 
are grown. 



Grid Irrigation 

Other farmers cultivate vegetables for their own consumption: 
potatoes, beans, onions, carrots, chard, lettuce, tomato, etc. 



Grid Irrigation 

Near Misa 
Rumi, other 
successful 
experience. 
Andean 
potatoes. 



Grid Irrigation Our house in the Puna called 
EcoHuasi, is the experiment place. 



Grid Irrigation 

EcoHuasi production  2011 



Grid Irrigation 

Andean  greenhouses 
are very used specially 
in schools. 



Conclusions.. - Improve coordination of activities  
among the communities, professionals  

and authorities. Avoid wasting effort and money. 
 

- Analyze the transferred technology to not generate a setback rather than a 
contribution. Test and analyze what has been done, not only technical but social 

and cultural. Ask again the same questions! 
 

- Do not be overcome by the many obstacles! 
- Do not do assistentialism  

but empowerment in local development. 
- Crumble to crumble! Whole Life cycle designed. 



THANKS TO 
TATA INTI,  

TO PACHAMAMA  
AND YOU!!! 
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