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ABSTRACT: Despite its scarcely development in terms of construction, design and prefabrication, as well as the false 

prejudice of being considered a low quality product, timber, as a building material, is currently undergoing through a 

profitable moment in terms of industrial production in Chile.  

This research exposes and proposes new possibilities for timber architecture, contributing to create energy efficient 

houses. A house prototype was constructed in Traiguén city (38º25’S;72º68’W) for applying the constructive systems 

developed within the framework of a research project funded by CONICYT-Chile.  

Besides complying with an adequate architecture in terms of program and design, climatic factors and energy 

efficient criteria were thoroughly addressed. Climate of the city is Mediterranean, with high temperatures during 

summer and low temperatures during winter. The project considers the following constructive criteria: use of 

concrete framework, along with a good acoustic and thermal behavior for the floors, 2x4 timber walls with thermal 

insulation for winter and a ventilated chamber to lower temperatures in summer. An insulated timber truss for the 

roof with a ventilated chamber to avoid overheating during summer. A timber flexible structure makes future 

expansions easy and possible. A continuous envelope was designed to avoid non insulated areas, generating 

interspaces like a loggia and a vestibule heading south and a greenhouse to the north, protecting the inside of 

intensive rain and wind.  

Programmatic and efficiency criteria were met by orientating regularly used spaces, such as bedrooms, living room 

and dining room to the north. Service spaces such as loggia, vestibule, entrance hall, bathroom and kitchen, were 

oriented to the south, with smaller windows. Simulation and measurements have showed high thermal performance of 

the house during different periods of the year. 

 

 

INTRODUCTION 

Investigation Fondef DO6I1034  

“La Buena Casa” 
 

The project Fondef D06I1034 aimed to encourage the 

use of wood in housing construction in Chile, through the 

development of new technological solutions associated to 

the concept of "Layer Design" that improve wood 

housing internal conditions, safety and durability. 
 

The research main goals were to examine the processes 

and results of the wood expert countries in the 

development of wood construction products and 

accordingly prepare a technical proposal and design 

assumptions, know the market for this industrial 

products, know the foreign regulations, assess the 

technological capacity of the housing wood industry 

available in Chile, optimize cost, quality, performance 

and production in the design process of constructive 

elements, to analyze and evaluate the integral behavior of 

the developed products in structural and environmental 

terms, to design and implement a strategy to transfer all 

the developed innovations and knowledge to the industry 

and validate the investigation through built housing 

prototypes. 

 

While there are cases of wood construction systems, and 

in that sense, foreign institutions have already adopted 

some of the innovations in ventilated enclosures, 

industrialization, prefabrication and technology applied 

to the use of materials. From the standpoint of this 

research, they do not fully comply with the needs of the 

Chilean market, the Radiata Pine wood and its 

particularities as well as the national technology 

available and ultimately, his thermal performance in the 

Chilean climate, being this one of the primary 

motivations of this research.  
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DEVELOPMENT BUILDING SYSTEMS FOR 

INDUSTRIAL APPLICATION 

While historically
1
 there has been a wide and varied 

range of wood products, walls, floors and ceilings. 

During the investigation the developed products where 

the ones who offer a better energy performance during 

Summer and Winter seasons.  

 

10 construction products were assessed in his structural 

and energetic performance in the DICTUC laboratories. 

This evaluations secured their proper structural and fire 

performance and resistance to biotic and non biotic 

factors.  

Furthermore, through energetic simulations in TAS 

software, the good thermal performance was tested in 

specific climate zones and guaranteed by an strict quality 

control system. 
 

All the developed products took over the necessity and 

importance of prefabrication processes and serial 

elements for wooden buildings as a strategy for market 

positioning, providing advantages to the current state of 

the art in Chile. 

 

Of the 10 construction products designed and tested, 

specifically three were applied to housing in Traiguén, 

being those: 
 

Muro límite. 

 

Based on product Envelope Wall from Fondef 

D03I1020
2
 

and minimizing the costs of it, without neglecting his 

structural , physical and environmental technology, this 

system put the Ventilated Chamber technology available 

to a broader segment of the market, through a system of 

Radiata Pine walls composed from cheaper materials. 

 

Used in external surfaces of first and second floors and 

being the structural plate located in its outer face, is 

based on the application of a Ventilated Chamber which 

improves the thermal comfort conditions in summer, 

ensuring lower indoor temperatures, as well as durability 

of the Wall itself, protecting it from pathologies 

generated by moisture. 

 

Specifically, is defined as a structure of wood walls, 

which has a ventilated chamber. 

 

                                            
1
 According to the Science Centre Housing Chile, until 

1961there were 31 prefabricated systems, of which 28 were 

made of wood and were patented commercially. In these cases 

the predominant materials for structures and walls were 

Radiata Pine, the Oak, the Alamo. At that time those systems 

suffered problems in their connections and envelope, creating 

problems in the maintenance and comfort of these homes. 
2
 Same authors, patent pending. 

With this, the invention solves, first, the need for a 

construction method of economical walls and make an 

intensive use of Radiata pine wood, being further 

validated through simulation and laboratory essays. 

 

As regards the thermal comfort and habitability, 

compared with wooden walls without ventilated 

chamber, it improves energy efficiency in Winter, 

reducing heating costs, fully compliant the new thermal 

regulations for all climatic zones of Chile also improving 

the thermal qualities in Summer, the ventilated chamber 

produces a shadow effect on the wall that added to the air 

flow generated inside the same, reduces the effect of 

overheating due to solar radiation on the wall. 

 

Finally, much of the design that makes it more 

economical, is the fact of having the structural plate _ as 

wall cladding, saving a layer in the structural package 

and ensuring the ventilated chamber through an 

economical Cholguán 3mm plate. 
 
 

Losa sólida en madera. 

 

The solid slab of wood, incorporates a good noise 

performance, through its lower face texture achieved by 

varying the dimension of the wood pieces and applying a 

layer of acoustic insulation and a concrete slab on top of 

it.  

The research showed that noise impact problems and 

others are resolved avoiding the transmission of sound 

through the edges and joints, -problems and solutions 

whose effects are relatively unknown at a national level 

nowadays-. For this, the implementation of mass in the 

floor elements has represented an ideal solution to 

prevent the transfer of noise. 

 

Regarding to the improvements in thermal performance, 

a general result is that to avoid thermal problems of light 

constructions, the addition of mass to the building is 

necessary. In that sense, the idea of integrate elements of 

solid wood or wood composites and concrete in the 

floors is confirmed through thermal analysis to be an 

optimal solution. 
 

Specifically, is defined as a horizontal floor structure that 

guarantees structural strength and provide thermal mass 

and thermal-acoustic insulation inside the house. 

 

As regards the thermal comfort and habitability, the 

technical problem that solves this product is related to the 

noise problems known in the traditional wood 

construction. In that sense, this system largely eliminates 

the generated acoustic bridges through both the 

insulating layer of concrete and the disposition of the 

ceiling pieces of the lower floor, preventing the rebound 

of sound. 
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Cercha casetón. 
 

Consists of a roof that allows a living space below it, to 

be used in wooden houses and other material houses, 

including systems for linking these elements to the rest of 

the structure. 
 

While there are now market alternatives to roofing 

structures that comply with national legislation, they 

don´t a achieve a clear connection strategy with the rest 

of the house. 

 

Specifically, is defined as a building system for 

ventilated roof, made of small pieces of wood carpentry. 

 

With this, the invention solves, first, the need for a 

roofing construction method which is economical who 

makes an intensive use of Radiata pine wood, being 

further validated through simulation and laboratory 

essays. 

 

Regarding the construction quality and durability of the 

roof, solving the problem of moisture through a 

ventilated chamber. 

 

It is also a product designed with productivity and 

efficiency in terms of prefabrication and assembly, being 

a product that is delivered in three-dimensional modules , 

reducing assembling periods. 

 

From the standpoint of thermal behavior, through the use 

of this constructive system the use of heating can be 

reduced during the Winter period and the overheating 

can be avoided in Summer, problem associated with 

traditional wood roofs. 

 

Besides, his structural and constructive quality is 

guaranteed thorough a strict quality control and structural 

and fire laboratory essays ensuring his quality, as well as 

durability of the Roof itself, and his protections from 

pathologies generated by moisture. 

 

Finally from an architectural and habitability perspective 

in housing, this solution allows the use of the space under 

the roof, providing the chance to realize future 

expansions on the houses using this product. 

The roof ventilation ensures much lower indoor 

temperatures in comparison to roofs without it, a reality 

that is demonstrated through modeling, prototyping and 

computer simulations  taking into account the special and 

diverse weather conditions in Chile.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
  

Figure 1: Muro límite.  

 

Figure 2: Losa sólida en madera 

Figure 3: Cercha casetón. 
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HOUSING PROTOTYPE IN TRAIGUÉN. 

CLIMATE. 

Housing prototypes in Traiguén had specific starting 

points; the application of the constructive products 

developed in the research Fondef D06I1034 "La Buena 

Casa" (mentioned before), creating an architecture that fit 

both -programmatic requirements and energy efficient 

criteria- in an economic house located in the rural south 

of Chile. 

 

Traiguén climate conditions considered for the design 

process belong to the city of Temuco.  

For a representative year of local climate, hourly data 

from diverse variables were used, such as solar radiation, 

temperature, relative humidity, wind strength and 

direction and cloudiness. 

Temuco is located in the Southern Interior according to 

Chilean Standard Residential Climate Zoning (NCh1079 

Of2008). 

This zone presents a tempered rainy climate with 

Mediterranean influence, whose main characteristic is 

that rainfalls are present during all year long, 

concentrating mainly in Winter, with a dry season during 

January and February. 

The climate presents low temperatures during Winter, 

minimum average less than 5°C in June, and high 

temperatures during Summer average maximum near or 

above 28°C. 

This conditions present a scenario in which the house 

will be under solicitations with overheating risk during 

Summer. During Winter it becomes clear that thermal 

protection and access to sunlight strategies are required. 

 

 
 

 

 

 

ARCHITECTURE. 

All the design decisions of the house were oriented to 

hold the lifestyle of the zone, providing a high energy-

efficient housing, specially created for their cultural 

needs. 

In this regard the house seeks to achieve a continuous 

envelope who generate intermediate gaps -as a loggia 

and a porch to the South and a greenhouse to the North- 

protecting the interior of the heavy windy rain in this 

area, giving a clear programmatic orientation: service 

spaces as -loggia, vestibule, entrance hall, bathroom and 

kitchen- oriented to the South and served areas as -living 

room, bedrooms and the greenhouse, with larger 

windows- oriented to the North. 

 

 

METHODOLOGY. 

During the house design process and project 

methodology, thermal and acoustic analysis method were 

applied in order to optimize the performance of the house 

in both subjects. The thermal evaluation was performed 

with TAS software (software in dynamic regime of 

Environmental Design Solutions Limited, UK). The 

acoustic assessment was performed with Marshall Day 

Acoustic Isul software (Australia) version 6.0 in 

conjunction with Acoubat CSTB 5.0 (France). 

 

Finally, in order to know the thermal performance of the 

house, experimental measurements were performed via 

HOBO data loggers. 

The applied protocol considered temperature and 

humidity  measurements within certain enclosures, 

recording simultaneously weather data from outside via 

HOBO Micro Weather Station Logger (Onset Computer 

Co.). 

Internal measuring elements were installed an strategic 

points, without being affected by direct radiation on 

them.  

The internal and external recorded temperatures are 

compared in the graphic below: 

 

 
 

 

 

 

 

Figure 4: Average minimum and maximum 

temperature in Temuco. 

 

Figure 5: Internal temperatures (grey) and external 

temperatures (black) during a Summer week.  
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CONCLUSIONS. 

The constructive products developed in the investigation, 

solve in the first place, the need for new wood products 

in walls, floors and ceilings, which are inexpensive and 

make an intensive use of the Chilean Radiata Pine wood, 

besides of being created and evaluated on a scientific 

methodology. 

 

The structural characteristics and fire behavior are 

scientifically supported by the corresponding test, 

solving a complex problem in the industry, certify quality 

and regain public confidence and the market for timber 

construction, specifically in Radiata Pine. 

 

From the standpoint of thermal behavior, it can be 

proved that by the use of Building Systems developed 

under rigorous scientific process, heating demands can 

be reduced  during the winter period and  the overheating 

problem can be avoided during summer, associated to 

traditional wood construction solutions. 
 
 

Figure 6: Internal temperatures (grey) and external 

temperatures (black) during a Winter week.  

Figure 7: Plan view of the house and position of the HOBO 

data loggers..  


