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In the international context, projects have been carried out that involve the Energy Efficiency (hereinafter EE) 
as a fundamental axis, the energy and environmental crisis gave rise to the Kyoto treaty (1997), where the 
construction is made responsible for a large part of the CO2 emissions. In this sense, the European Union 
should reduce by 2050 the use of cement by 85%, steel by 87% and aluminum by 90%. This is also the case of 
the "2030 Agenda for sustainable development" approved by the UN in 2015, where 17 objectives for 
sustainable development are established. Along these same lines are the Spanish EE guidelines of 2002 that 
triggered another series of regulations within the same country, including building energy labeling with the RD 
47/2007 standard.

The efficient use of energy implies an economically convenient reduction in the amount of energy needed to 
produce the goods and services that people require, ensuring an equal or higher level of quality and a reduction 
in negative environmental impacts. [Plan nacional de Eficiencia Energética 2015-2024]

The term of Sustainable Construction covers not only the buildings themselves, but must also take into 
account their environment and the way they behave to form cities. Sustainable urban development should have 
the intention of creating an environmentally friendly urban environment, with resources, not only in terms of 
forms and energy efficiency, but also in its function, as a place to live. [WWF, 1993].

Buildings, throughout their construction, use and demolition, cause a large number of environmental impacts 
that arise from our economic activity. These generate a great impact on the global environment through the 
energy used to provide buildings with the necessary services and the energy contained in the materials used in 
construction. Buildings are responsible for approximately 50% of energy used and CO2 emissions into the 
atmosphere. Another aspect that affects the thinning of the ozone layer is the massive use of chemical 
products, such as chlorofluorocarbons (CFC's), hydrochlorofluorocarbons (HCFC's) and halons, commonly 
used as refrigerants. [Baldwin, 1996].
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Energy efficiency in construction not only implies taking into account an enclosure that meets the construction requirements in its composition for low energy consumption in interior 
conditioning, but also taking into account the orientations of the enclosures, openings and their respective protections, sunlight , winds, and a whole set of decisions that end up affecting 
the energy consumption of a space, variables that must be taken into account as a whole when designing a space.Based on the data collected, we can conclude that earth as a 
construction material can not only offer resistance to mechanical stress and good hygrothermal performance, but also contributes to reducing the environmental impact as it is a material 
that has very low embodied energy for its obtaining.

Earth walls and Energy Efficiency

The earth is an ancient material. Various cultures around the planet have used it through local techniques that are still in force. Some built examples are still standing after thousands of 

years, demonstrating both their cultural value and their durability, mechanical resistance and hygrothermal comfort..It is worth highlighting the importance of energy efficiency and the 

environment as an intrinsic part of current problems, providing a transdisciplinary approach to addressing problems from various places. Having quantitative data and specific 

characteristics of the material at the local level will allow it to enter the catalog of standardized materials, to enable its evaluation in terms of energy efficiency. This work aims to be an 

advance towards the inclusion of unconventional techniques within the regulatory range in order to incorporate more sustainable materials and techniques, with less incorporated energy 

and lower CO2 emissions.
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Type Id  Site % Sand % Silt % Clay 

       

Adobe A1  Montevideo 60 10 30 

 A2  Canelones 60 15 25 

 A3  Canelones 65 10 25 

BTC B1  Rocha 70 15 15 

 B2  Canelones 75 10 15 

 B3  Colonia 80 10 10 
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For this research work, field tests were carried out to determine its granulometric composition by 
sedimentation, obtaining a composition that is within the margins established by the ABNT NBR 
16814:2020 standard for adobes and by the UNE 41410 - 2008 standard for BTC.

According to the ABNT NBR 16814:2020 standard, we 
understand that samples A1, A2 and A3 meet the 
requirement of having compressive strengths greater than 
1.5MPa. On the other hand, according to the UNE 
41410:2008 standard, we can affirm that the results 
obtained for samples B2 and B2 correspond to the BTC5 
classification (resistance greater than 5MPa) while 
sample B1 corresponds to BTC1 (resistance greater than 
1.3MPa).

The values   of permeability to water vapor (WVP) represented in table the below correspond to fired 
ceramics to be able to complete the simulation of condensation risk in HTERM 3.0, these values   could not 
be obtained in the laboratory. Despite this, according to the bibliography consulted, the results could have 
been more favorable, therefore we are within the safety margin.

Type Id  Site  Densi ty kg/m³  WVP Kg/m.s.PA  

       

Adobe  A1  Montevideo   1273 1.98e-11 

 A2  Canelones   1550 1.98e-11 

 A3  Canelones   1415 1.98e-11 

BTC B1  Rocha   1670 1.98e-11 

 B2  Canelones   2030 1.98e-11 

 B3  Colonia   2030 1.98e-11 

 

 Temperature  10°C 25°C 40°C Selection  
Sample       

A1  0.209 0.229 0.253 0.229  
A2  0.259 0.277 0.300 0.277  
A3  0.350 0.369 0.406 0.369  

From these schemes, the values   of the components of the enclosures were entered, the data of the 3 adobe manufacturers 
were taken and compared with walls of traditional construction with ceramics (brick and hollow brick) in HTERM 3.0.
An interior temperature Ti=4°C, exterior temperature Te=18°C, exterior relative humidity Hre=90% and interior relative humidity 
Hri=80% were used. The conductivity values   for adobe bricks obtained from the tests corresponding to the least favorable value 
of 0.369 W/(m.K) and the permeability to water vapor and the wall thicknesses expressed in the previous tables and graphs 
were also used to evaluate the risks of condensation inside the walls, yielding the results expressed in figures below. Based on 
simulations, the hygrothermal performance of traditional construction walls was compared with adobe walls.
The following diagrams outline the components of traditional ceramic masonry walls and adobe walls

To calculate energy consumption in 
the hot and cold periods, a single-
family home of 100 m² was taken, with 
walls and openings to the outside in all 
cardinal orientations. The simulation 
of energy consumption was carried 
out with the same envelope criteria as 
for the comparison of condensations 
(Comparison of traditional ceramic 
walls with adobe walls).
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