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WHAT ARE WE STAND FOR

Create and lead research and 
development (R&D) solutions in 
energy  -interdisciplinary, 
collaborative, innovative and 
inclusive- that ensure sustainable 
development.

Maintain us as an engine of 
entrepreneurship and a recognized 
regional reference as a space for 
discussion, maturation of ideas and 
enrichment.

Continue channeling research, 
innovation and development in 
partnerships with industry and the 
public sector.

Continue inspiring research 
excellence, inclusion, creativity, 
innovation, participation and public 
vocation.



PROJECT INFORMATION



Motivation: Coyhaique 2018-June



Project Objectives

General

• Reduce GHG and local pollutants emissions based on the proposal of business 
model and replicability strategies for the implementation of a pilot project 
centred in the sustainable production of firewood and vegetables in rural areas of 
Chile considering geothermal resources.

Specifcs

• Work in the field with the beneficiaries and the community
• requirements of dry firewood and agricultural products

• possible participatory schemes

• Determine the thermal potential in the selected areas

• Dimension pilot project of drying of firewood and greenhouse

• Design and build a pilot project to dry firewood and greenhouse in the selected 
areas

• Develop business model and replicable sustainability strategy for the selected 
technologies.



Fundamental requirements

• A joint firewood and greenhouse drying project 
must be implemented taking advantage of existing 
geothermal resources and developing a business 
model based on sustainable production.

• A replicable and economically 
sustainable project (although it is an 
innovation project).

• A community project, with options for it 
to be visited by actors in the region.

• A project with impact on the local 
educational community.

• It emphasizes the validation process of 
the operation and the business model 
(2nd year of the project, post 
construction).



Coyhaique: Latitude -45.34



Futrono: Latitude -40.17



Solar projects in 
Coyhaique and Futrono

Energy Flux 1600 kWh/m2



Project 
Components



Pilot project 
implementation

Educational ProgramUNIVERSITIES

PARTNER

Education Approach

Driying
Firewood

Agriculture

Productive

Educational



• Construction of facilities in 
conjunction with Center for
Education and Work of Gendarmerie
of Chile (CET) of Valle Verde, Puerto 
Aysén.

• Workshops with the community.

• Educational and demonstrative
space on the project site for work
with schools and universities.

Social Approach



Preliminary sizing



Preliminary sizing

W
el

lo
f 

w
at

er

H
ea

t
P

u
m

p

In
er

ti
a

p
o

n
d

Firewood dryer Greenhouse



1. Firewood Dryer

- Firewood volume 350 m3/año

- Thermal demand: 20 KW thermal

- Heating type: Fan Coils

- Surface to be heated: 80 m2by month

- Warehouse building (pre-drying)

Preliminary sizing



2. Greenhouse

- Annual thermal energy required: 12,700 KWh

- Thermal demand to supply: 10 KW thermal.

- Hydroponic technology

- Surface to be heated: 210 m2

- Production of 2,000 lettuces every 2 months: increase of 3 or 4 
more cycles per year.

Preliminary sizing
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                                                Ventajas del NFT 
 
* Permite un control m§s preciso sobre la nutrici·n de la planta. 
* Simplifica enormemente los sistemas de riego, porque elimina la esterilizaci·n del suelo y 

asegura una cierta uniformidad entre los nutrientes de la plantas. 

* Maximiza el contacto directo de las ra²ces con soluci·n nutritiva, por lo que el crecimiento de los 
productos es acelerado siendo posible obtener en el a¶o m§s producci·n. 

* Si se maneja de la forma correcta el sistema, permite cultivar hortalizas de consumo en fresco y 

de alta calidad. 

* En el sistema NFT la recirculaci·n  de la soluci·n nutritiva, permite evitar posibles deficienc ias 
nut riciona les. 

* La instalaci·n de un sistema NFT resulta m§s sencilla (menor n¼mero de bombas para el riego 

de la soluci·n nutritiva, la obstrucci·n de los goteros, etc.). 
* Las plantas cosechadas se remueven f§cilmente. 

* Puede operar casi autom§ticamente.!
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SISTEMA NFT EN HORIZONTAL 



Project 
Status



Scheme of facilities



Scheme of facilities



Scheme of facilities



Scheme of facilities



• Construction and operation of 
Greenhouse.

• Improvement of productive factors: 
nutrients for water, temperature of 
the environment, etc.

• Resisted the wind and snow of this 
locality.

• Production of around 4,000 lettuces.

• Facility in production until May 
2018.

Greenhouse



Firewood Dryer

• Construction of the firewood dryer.

• Delays because of the weather 
conditions (rain and snow).

• Heat pump and rest of the 
equipment at the end of September.

• Facility in production at the 
beginning of October 2018.



Warehouse and machine room

• Construction of warehouse and 
machine room finalized.

• The warehouse will allow to store 
and pre-dry 120 m3 of wet 
firewood.

• Machine room ready to install the 
electric components.



GHG Reductions
The CO₂ is emitted into the atmosphere 
when:

• Firewood from the native forest is 
harvested and burned, especially with a high 
moisture content. This also generates 
pollution by particulate material.

• Much of the vegetables consumed in the 
area are imported from distant cities, so 
they have a high carbon footprint associated 
with transport.

Facility GHG Emission Reduction (tonnes of 
CO₂ per year)

Firewood dryer - Emission per avoided 
deforestation (IPCC guidelines): 169

Vegetable greenhouse: 0.8

Leakage associated to electricity 
consumption: - 7.1

Grand total: 163

Preliminary Results



Next Steps

• Management for power line change 
(high voltage)

• Installation of equipment

• Agreement with Municipality to 
support the certification of firewood 
and possible purchase.

• More instances of dissemination 
with Ministries and other 
authorities.

• Inauguration of facilities in October.

• Evaluation of pilot project and 
business model.



Next Project

• Solar + biomass integration 

• PV + Heat Pump + Wood chips CHP

• Students are developing the 
economic case study

• Greater potential to complement 
the farmer needs: electricity, hot 
water, heating

Source: the Web



Marcelo Matus A.

mmatus@centroenergia.cl

http://energiasosteniblechile.cl/


