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A B S T R A C T

The aim of this paper is to analyse the impact of hemp concrete on the overall hygrothermal behaviour of the 
building when it used as an infill layer in the envelope of wood-frame structures. Three wall configurations were 
considered in different climates. Then, a hygrothermal co-simulation approach was used to integrate the model 
of coupled heat and moisture transfer through multilayered walls in a dynamic thermal simulation tool for the 
building. The material properties which constitute the input parameters for the model were determined exper-
imentally, according to the hygrothermal state of the material. The results showed that hemp concrete signifi-
cantly reduces the energy consumption of the building and has better insulation properties than the two 
conventional building materials: brick and aerated concrete. This is justified by the good hygrothermal properties 
of this bio-based material, especially its high thermal resistance of 3.08 K.m2/W compared to 0.88 K.m2/W of 
brick and 2.28 K.m2/W of aerated concrete. In addition, for the three climates considered, the thermal comfort of 
the hemp concrete envelope is significantly improved. This material also allows stabilisation of relative humidity 
levels in the ambient air by naturally regulating the hygrometry, to ensure better ambience. The study shows that 
hemp concrete has interesting hygrothermal properties. Thus, this material can be used massively in the con-
struction field in order to meet the requirements of the current standards which aim to reduce the energy and 
environmental impacts of dwelling and office building.   

1. Introduction

Global energy demand continues to grow and the energy consump-
tion curve keeps increasing. This leads to the depletion of natural re-
sources and results in the amplification of pollution, including that 
related to Greenhouse Gas (GHG) emissions. Consequently, as part of the 
Paris Agreement, the European Union committed to reducing these 
emissions by 40% compared to 1990 levels [1] and to increasing energy 
efficiency by 27% (all by 2030) [2]. 

It is clear, therefore, that the building sector can positively contribute 
to improving energy and environmental conditions by limiting GHG 
emissions and the energy consumption of buildings. One way to limit the 
environmental impact of buildings is to use bio-based building mate-
rials [3]. This will significantly reduce energy consumption and GHG 
emissions by providing better hygrothermal comfort in the buildings. 

In this context, the use of bio-based building materials becomes an 
unavoidable solution, as it allows us to respond to current environ-
mental problems [4,5]. Among these bio-based materials, hemp con-
crete, which is a mixture of hemp shives and binder [6–12]. This 
material, which is environmentally friendly, allows the storage of car-
bon [13]. On the other hand, hemp concrete can cover several uses in 
buildings, depending on the formulation used [14,15]. The available 
literature has shown that hemp concrete has very interesting hygro-
thermal [14,16–19] and acoustic [20] properties compared to classic 
building materials. Indeed, this vegetable particle-based material has a 
low thermal conductivity [21,22] and, therefore, a significant insulation 
capacity which could improve the thermal behaviour of buildings. 

The hygric behaviour of hemp concrete shows a high value of water 
vapour permeability [14] as well as a significant moisture storage ca-
pacity [12]. In addition, it has a high humidity regulation capacity due 
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2. Methodology

In this section, the multi-scale numerical and experimental approach
is described. Furthermore, a case study was undertaken in order to 
highlight the impact of hemp concrete on the hygrothermal behaviour of 
the whole building. 

2.1. HAM-BES co-simulation approach 

To better understand the behaviour of hemp concrete walls in their 
environment, developing a numerical and experimental multiscale 
approach proved to be necessary. Of all the approaches developed in the 
literature, co-simulation is one of the most effective methods. This 
approach is based on the integration of a phenomenological model of 
hygrothermal transfer through a building envelope using a dynamic 
thermal simulation tool. 

In the literature, several authors [35–39] have proposed different co- 
simulation approaches. However, the developed models generally lack 
precision from a phenomenological point of view, where phenomena 
such as thermo-diffusion and the variation of the hygrothermal prop-
erties, according to the moisture content of the material, are not 
considered. 

In this paper, the co-simulation approach developed by Ferroukhi 
et al. [33,34] was used to assess the impact of hemp concrete on whole- 
building hygrothermal behaviour. The dynamic HAM-BES co-simulation 
platform (HAM: Heat, Air and Moisture transfer BES: Building Energy 
Simulation) is based on a dynamic exchange of data at each time step 
between a dynamic thermal model (compiled using TRNSYS) and a 
hygrothermal transfer model (implemented using Comsol Multiphysics). 
The implementation of the developed co-simulation method and its 
validation are detailed in the work of Ferroukhi et al. [33,34]. Fig. 1 
summarises the operating principle of the HAM-BES platform. 

The coupled heat and mass transfer model used is represented in the 
system of non-linear equations given below. This model is based on the 
Luikov theory [40], the temperature (T) and vapour pressure (Pv) rep-
resenting the heat and moisture transfer variables. 

Cmi (ω)ρsi

∂Pv

∂t
= div(kmi (ω)∇Pv + kTi∇T ) (1)  

Cpi ρsi

∂T
∂t

= div(λi(ω)∇T + αi∇Pv )+Lvρsi
σiCmi (ω)

∂Pv

∂t
(2)  

Where: Cm = dω
dHR

1
Psat

where i = 1, 2,…, n is the wall layer position (from 
the outside to inside), ω [kg/kg] is the water content, ρs [kg/m3] is the 
dry density, λ [W/(m⋅K)] is the thermal conductivity, Cp [J/(kg⋅K)] is the 
heat capacity, Lv [J/kg] is the heat of phase-change, km [kg/(m⋅s⋅Pa)] is 

Fig. 1. HAM-BES platform operating principle [34].  

to its excellent moisture buffer capacity (MBV) [23,24]. On the other 
hand, several studies have shown that the hygrothermal properties of 
hemp concrete allow it to reduce the daily changes in relative humidity, 
limit energy consumption [25] and maintain hygrothermal comfort in 
buildings [26]. Many experimental and numerical investigations have 
been reported on hemp concrete [17,22,24,27–31]. The results show a 
good thermal inertia for hemp concrete walls [28] and emphasised the 
ability of hemp concrete to dampen external weather conditions by 
showing good results for indoor temperature and relative humidity [32]. 

However, the works cited above focus on the transient behaviour of 
hemp concrete and neglect the exchanges that occur in the envelope and 
their interactions with indoor environments (thermal regulation, mois-
ture production, etc.) and outside environments (climatic solicitations). 

In this regard, the objective of this paper is to analyse the impact of 
hemp concrete on the global hygrothermal behaviour of buildings in 
different climates (temperate, hot and humid, cold and wet) by pro-
posing a multi-scale numerical approach: experimental characterization 
at the material scale and numerical analysis at the envelope and building 
scales. 

Indeed, this approach is based on the work of Ferroukhi et al. 
[33,34], where a co-simulation method was developed that allowed 
integration of models that coupled heat and moisture transfer through 
multi-layered walls through a dynamic thermal simulation tool. This 
makes it possible to integrate modelling of the coupled hygrothermal 
behaviour of hemp concrete and its hygric and thermal contributions 
into the heat and mass balances of the indoor zone. Consequently, the 
energy consumption of buildings could be predicted with more accu-
racy, as well as the comfort of the occupants. Also, to ensure more 
precision in the proposed work, an experimental characterisation 
campaign of the main hygric and thermal properties of hemp concrete 
was carried out in order to define the input parameters of the numerical 
model, focusing on the evolution of these properties as a function of the 
water content of the material. 



km(ω)∇Pv + kT∇T = hm
(
Pvamb − Pvsurf

)
(3)  
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)
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)
(4) 

The ‘amb’ index represents the internal and external ambience and 
the ‘surf’ index is the surface of the wall. hm [kg/(m2⋅s⋅Pa)] and hc [W/ 
(m2⋅K)] represent the convective mass and heat exchange coefficients, 
respectively. The driving potentials are assumed to be continuous at the 
interfaces between the ‘n’ layers of different materials constituting the 
wall. 

In this model, strong hygrothermal coupling was considered. Heat 
transfer, thermal conduction and advection was considered, as well as 
the heat contribution due to the moisture phase change. For the mass 
transport, the impact of moisture diffusion and temperature variation on 
the water content distribution in the wall were considered. Furthermore, 
the variation of hygrothermal properties as a function of the water 
content of the material was considered in this modelling. More details of 
the model and the validation process are presented in the work of Fer-
roukhi et al. [33,34]. 

The thermal behaviour at the building scale is modelled using 
TRNSYS software, in particular the Type 56 (TRNBuild). This multi-zone 
modelling is based on the establishment of thermal and hygric balances 
integrating the contributions of occupants, heating and cooling systems 
and hygrothermal exchange with the indoor envelope surface. Indeed, 
the HAM-BES coupling is implemented by substituting the simple ther-
mal (conduction) and hygric (Buffer Storage Humidity [Klein et al. 
2010]) transfer TRNSYS model through the envelope by the more 
detailed heat and mass transfer model (described below) which con-
siders a hygrothermal coupling at two levels: advection and thermos- 
diffusion phenomena as well as the variation of the main properties 
(input data of the model) according to the thermal and hygric condition 
of the material. 

2.2. Experimental Characterisation 

As part of the numerical and experimental approach developed in 
this work, the characterisation of the hygrothermal properties of hemp 
concrete was an essential step. Indeed, the hygrothermal transfer model 
used in the HAM-BES co-simulation platform is based on phenomeno-
logical modelling, where the degree of accuracy of the prediction is 
conditioned by a reliable evaluation of the input data. 

Construction materials are often exposed to variable hygrothermal 
conditions and their properties change according to their hygric and 
thermal condition, particularly for highly permeable materials such as 
hemp concrete. Therefore, part of our study was dedicated to the 
experimental characterisation of the intrinsic hygric and thermal prop-
erties of hemp concrete (according to its hygrothermal state) using 
standard laboratory methods. It should be noted that the hemp concrete 
studied in this paper had a porosity of 72.38% and a dry density of about 
480 kg/m3. The mass percentages used for the formulation (wall 
application) have been chosen according to the professional rules for the 
execution of hemp concrete and mortar structures (Shives: 14%, Lime: 
36% and Water: 50%). 

Fig. 2 illustrates the isotherm sorption curve of the studied material, 
as determined by a volumetric method using the Belsorp aqua3 device. 

This method is based on the measurement of the volume of adsorbed or 
desorbed moisture by the material [14,33]. The sorption isotherm curve 
shows that the water content of hemp concrete increases gradually and 
becomes important at high relative humidities. This behaviour is due to 
the capillary condensation mechanisms that occur in the super hygro-
scopic zone. The storage capacity of the material, which is an important 
parameter of the presented hygrothermal transfer model, was evaluated 
from the slope of the sorption isotherm curve. 

The water vapour permeability is the second essential property in the 
hygric characterisation of the studied material. It was evaluated with the 
EN ISO 12572 standard method, using Gravitest® equipment. Both dry 
permeability (3% inside the cup and 50% outside the cup) and wet 
permeability (93% inside the cup and 50% outside the cup) were eval-
uated under isothermal conditions at 23 ◦C (see Table 1). An increase in 
the water vapour permeability was observed with an increase in mois-
ture gradient. 

Concerning the thermal properties, thermal conductivity was 
measured under stationary conditions using the standard guarded hot 
plate method, according to EN 12664 and EN 12667 standards. The 
measurement was carried out using the λ-Meter® EP 500. 

Fig. 3 illustrates the evolution of the thermal conductivity of hemp 
concrete as a function of the temperature F(T) and the water content F 
(u) of the material. The results show a linear increase of the thermal
conductivity according to the temperature test variation. On the other
hand, the hygric state of the material had a significant impact on the
thermal conductivity values of hemp concrete. An increase in thermal
conductivity of 125% between the dry and saturated states was
observed. This behaviour is due to the material’s high porosity and high
moisture storage capacity, particularly in high-hygroscopic conditions.

In addition to the thermal conductivity, the specific heat capacity of 
the studied material was analysed using a Calvet BT 2.15 calorimeter. 
This device is equipped with Calvet 3D sensors that completely surround 
the sample and allow accurate measurement of heat exchanges to be 
made during the test. 

Fig. 4 illustrates the specific heat capacity variation of hemp concrete 
as a function of its temperature and water content. Indeed, an increase of 
9% in specific heat capacity was observed between 5 and 35 ◦C. More 
pronounced variation of the specific heat capacity was observed 

Fig. 2. Water vapour sorption isotherm curve of the studied hemp concrete 
at 25 ◦C. 

Table 1 
Water vapour permeability of the hemp concrete studied.   

Wet cup Dry cup 

Water vapor permeability (kg/m.s.Pa) 2.01× 10− 11 1.13× 10− 11

Diffusion resistance factor 9.67 17.35  

the total moisture permeability, Cm: [kg/(kg⋅Pa)] is the moisture storage 
capacity, and Pvsat [Pa] is the saturated vapour pressure. α [m2/s] is the 
advection heat coefficient due to water vapour pressure and σ represents 
the phase change criterion. kT [kg/(m⋅s⋅K)] is the moisture transport 
caused by the temperature gradient. 

Concerning the boundary conditions (particularly at both of the wall 
sides in direct contact with the ambience), the convective heat and mass 
exchanges related to the indoor and outdoor conditions were taken into 
consideration, mainly temperature and air humidity. The boundary 
conditions are summarised in the following equations: 



between the dry and the saturated states. A rise of 150% was recorded 
(1161 J/kg.K in the dry state and 3021 J/kg.K in the moisture-saturated 
state). 

More details on the experimental devices used and the testing pro-
tocols adopted are mentioned in the works of Bennai et al. [14] and 
Ferroukhi et al. [33]. The dry state is an unrealistic state because 
building materials are often exposed to variable climatic conditions. 
This is why variations in the input parameters of the coupled heat and 
mass transfer model as a function of the hygrothermal state of the ma-
terial was considered at the modelling stage. 

The hygric and thermal properties of the other materials (brick, 
aerated concrete, plaster and exterior plaster) were derived from the 
works of Ferroukhi et al. [33] and Trechsel [41]. These properties 
constitute the input parameters of the hygrothermal prediction model, 
they are summarized in Table 2. Note that for hemp concrete, the evo-
lution of thermal conductivity and specific heat as a function of water 
status and temperature has not been taken into account in the numerical 
simulations. 

2.3. Case study 

In order to highlight the impact of hemp concrete on the overall 
hygrothermal and energy behaviour of the building, a case study was 
carried out in the context of the IEA / Annex 41 project [42]. The room 
has a volume of 50 m3 and a wall surface of 67 m2 (without floor, door or 
windows). The room is equipped with a thermal control system, venti-
lation and a humidity generator. This case study was performed with a 
constant ventilation air exchange rate of 0.6 h− 1. To simulate the 
moisture production of three people in the room, a moisture supply 
scenario was imposed with a basic production of 25 g⋅h− 1 with spikes of 
400 g⋅h− 1 between 6 am and 8 am and 200 g⋅h − 1 between 16 h and 22 
h. the indoor temperature and relative humidity are set between
[18 ◦C− 26 ◦C] and [40%− 60%] respectively and left free in these
ranges. More details concerning the geometry and indoor hygrothermal
regulations are available in Woloszyn work [43]. Three wall configu-
rations coated with interior and exterior plaster were modelled and
Table 3 summarises the composition of the studied walls. The interest of
this case study is to compare the impact of hemp concrete, at the
building scale, to other conventional materials when this biobased ma-
terial is used as a wall infill (in wood framing for example). In order to
have a consistent comparison, the same wall configuration is required.
The differences obtained for energy consumption and comfort will
necessarily be attributed to the only variant of this configuration (infill
wall).

To highlight the impact of environmental conditions, the case study 

Fig. 3. Evolution of thermal conductivity, of hemp concrete, as a function of water content and temperature.  
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Fig. 4. Evolution of specific heat, of hemp concrete, as a function of water 
content and temperature. 

Table 2 
Hygric and thermal properties of the studied conventional materials.   

Brick Aerated 
concrete 

Plaster Exterior 
plaster 

Density [kg/m3] 1670 550 1360 1752 
Water vapor permeability 

[kg/(m.s.Pa)] 
1.42E- 
11 

6.02E-11 2.55E- 
12 

1.81E-11 

Average moisture storage 
capacity (du/dRH) [kg/kg] 

0.0047 0.0641 0.0342 0.0456 

Thermal conductivity [W/(m. 
K)] 

0.426 0.138 0.625 0.851 

Heat capacity [J/(K.kg)] 856 840 867 830  



was undertaken for three different climates: the temperate ocean climate 
of La Rochelle, a hot and humid climate of Hong Kong and a cold and 
wet climate of Berlin. Simulations were performed over a period of one 
year with a hourly time step. 

3. Results and discussion

The proposed HAM - BES dynamic co-simulation approach considers
the model of coupled heat, air and moisture transfers in the envelope. 
Indeed, this approach allowed us to study the hygrothermal behaviour 
of the whole building in more detail. The simulations were carried out 
over a period of one year. The results are presented in quarters begging 
from January in order to get a global comparative analysis allowing to 
highlight the hygrothermal impact of hemp concrete over all building 
behaviour. 

Fig. 5 shows the quarterly energy consumption of the case study 
building zone for the different walls and in each considered climate. 
These results show a variation in consumption depending on the mate-
rial and the considered climate. Indeed, the climates of Berlin and La 
Rochelle are relatively colder than that of Hong Kong, which is why we 
observed energy consumption in these two climates in quarters 1, 2 and 
4 (the energy consumption is exclusively a heating demands for La 
Rochelle and Berlin climates). In contrast, during the third quarter of the 
year, the need for air conditioning in Hong Kong’s climate led to higher 
energy consumption (For this hot and humid climate the cooling de-
mand is clearly high then the heating ones). In addition, we note that for 
the three climates considered, the use of hemp concrete in the envelope 
reduces the energy consumption of the building. A difference of 16% 
total energy consumption was observed in Berlin between brick and 

Wall configuration Materials Thickness 
(m) 

A  Exterior plaster  0.03 
B Case 1 Hemp Concrete (HC)  0.30 

Case 2 Brick (B)  0.30 
Case 3 Aerated Concrete 

(AC)  
0.30 

C  Plaster  0.03  

Fig. 5. Total energy consumption in the ambience (a) first quarter (b) second quarter, (c) third quarter, and (d) fourth quarter.  

Table 3 
Studied wall configurations.  



recovers solar gain in winter and reduces discomfort of the envelope in 
summer due to its interesting thermal inertia. 

Evaluation of the hygrothermal comfort inside the ambience was also 
performed. Fig. 7 indicates the number of hours of the year for which the 
temperatures of the ambience are less than or equal to 18 ◦C. This set-
point temperature has been chosen as the comfort limit temperature 
below which the heating system should be activated. The results are 
presented for the considered envelope walls in the three climates. 

The results shown in Fig. 7 confirm the energy consumption and 
thermal gains of the envelope. It can be seen that, for all three climates, 
there is better thermal comfort in the case of hemp concrete (an increase 
of 13% in the number of hours of brick compared to hemp concrete in 
Hong Kong). Indeed, hemp concrete has a better physical capacity to 
maintain its temperature due to its thermal inertia. This property of 
hemp concrete allows minimisation of the thermal contributions 
required to maintain a constant temperature of the material. On the 
other hand, this plant fibre material also has the ability to dampen 
external temperature variations [32]. All of these parameters strongly 

Fig. 6. Thermal gains (a) first quarter (b) second quarter, (c) third quarter, and (d) fourth quarter.  

Table 4 
Total thermal resistance of the studied materials.  

Materials Hemp concrete Brick Aerated concrete 

Thermal resistance(K.m2/W)  3.08  0.88  2.28  

hemp concrete buildings. Indeed, the energy consumption of the 
building decreases using hemp concrete, which has a significant eco-
nomic gain (not negligible economic gain). Hemp concrete is a filling 
material with particularly interesting insulation properties; it ensures 
better energy performance regardless of the climate considered. 

Fig. 6 illustrates the thermal gains of the envelope walls in different 
climates for each quarter of the year. The values can be negative in the 
case of a heat loss (heat flow leaving the envelope) or positive in the case 
of a penetration of heat through the walls (heat flow entering the en-
velope). For cold climates, such as La Rochelle and Berlin (as well as the 
1st and 4th quarter of Hong Kong), we note that the losses and heat gains 
in hemp concrete are significantly lower than those of brick and aerated 
concrete. For example, for the first quarter, increases in heat losses of 
18.03%, 18.25% and 10.79% between hemp concrete and brick were 
observed for the La Rochelle, Berlin and Hong Kong climates, respec-
tively. On the other hand, concerning overheating in summer, there is an 
increase in heat input of 51% and 17% of the brick compared to hemp 
concrete, respectively during the 2nd and 3rd quarters in Hong Kong. 
These results show that hemp concrete significantly contributes to 
improving the thermal comfort of the habitat, compared to brick and 
aerated concrete. These results can be justified by the good hygro-
thermal properties of this bio-based material, especially its high thermal 
resistance that allows reducing heat loss in cold climates and over-
heating in hot climates as shown in Table 4. In addition, hemp concrete 



contribute to the improvement of thermal comfort in the hemp concrete 
envelope. 

The co-simulation platform enables dynamic integration of the 
coupled heat and moisture transfer model in multilayer walls (HAM) in 
the Building Thermal Model (BES). Consequently, the quality of hygric 
comfort prediction is improved. Fig. 8 illustrates the number of hours for 
which the relative humidity values inside the envelope are greater than 
or equal to 65% in La Rochelle, Berlin and Hong Kong. This set relative 
humidity defines the upper limit of hygrometric comfort [34]. 

It should be noted that, for all climates, the hemp concrete envelope 
has a better hygric comfort, this is followed by aerated concrete and then 
brick construction. Indeed, a high degree of humidity in the building 
strongly contributes to the appearance of the problems of condensation 
and mould on the walls, which are harmful to the sanitary comfort of the 
habitable ambience. In terms of relative humidity, it can be seen that the 
number of hours where the relative humidity is above the indoor com-
fort limit show an increase of up to 5% between the walls of hemp 
concrete and brick. Indeed, hemp concrete is a great way to passively 
dampen daily variations in relative humidity. Hemp concrete is a 

breathable material and it has very good hygrometric capacity. This 
means that it is an excellent hygrometric ambience regulator according 
to the classification proposed by the Nordtest project. This property is 
justified by a moisture buffer value (MBV) of greater than 2 [12]. 

In order to highlight the hygrothermal impact of hemp concrete, a 
dynamic thermal simulation (without consideration of the coupled heat 
and mass transfers) has been performed for case 01: HC for the La 
Rochelle climate. For this simulation, the thermal conductivity and the 
specific heat are considered in the dry state of the material. The thermal 
and hygrothermal gains (in flux density) are represented in the Fig. 9. 

The results presented in Fig. 9 highlight the hygrothermal impact of 
the studied hemp concrete. This observation is more pronounced in the 
winter period when the thermal gradient (on both sides of the envelope) 
is significant (Fig. 9a.1). In the summer period, the hygrothermal impact 
is less significant (Fig. 9a.2). Indeed, a higher thermal gain in the 
hygrothermal simulation case compared to the only thermal simulation 
is observed. This is necessarily due to the effect of moisture over thermal 
transfer at two levels. The first, concerns the consideration of the ther-
mal properties variation according to the hygric state of the hemp 
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concrete. The second level is related with the consideration of the 
advection phenomenon (heat transfer caused be the moisture transport). 

Concerning the moisture transport, the hygrothermal impact is not 
noticed. The tow proposed simulations (hygrothermal and thermal 
simulations) show similar hygric gains (Fig. 9b). This result confirms 
that the thermo-diffusion phenomenon (mass transfer due to thermal 
transfer) is negligible in this case study. 

4. Conclusion

This study focused on the hygrothermal and energetic performance
of hemp concrete. Three building envelopes were built using hemp 
concrete, brick and aerated concrete. Their performance was considered 
in different climates: La Rochelle, Berlin and Hong Kong. First of all, an 
experimental characterisation of the hygrothermal properties of hemp 
concrete was performed. It focused on studying the impact of the 
hygrothermal state of this hygroscopic material on these intrinsic 
properties. The results showed that the hemp concrete properties are 

Fig. 9. Thermal and moisture flux density at the inner envelope surface: hygrothermal and thermal simulations.  
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strongly influenced by its hygric and thermal state. 
The HAM-BES dynamic co-simulation platform was then used to 

ensure dynamic interaction during the modelling of hygrothermal 
transfers in the envelope. Particular attention was paid to variations in 
the material properties as a function of the hygrothermal state; this led 
to an improvement in the precision of the results. 

The results showed an increase in energy consumption for the 
building cases using aerated concrete and brick. Hemp concrete has 
better insulation properties and significantly reduces the energy demand 
of the envelope. Indeed, the use of hemp concrete is an effective way to 
improve the thermal comfort of buildings, in both winter and summer. 
The study also showed that hemp concrete is not just a simple insulator. 
It associates the various comfort parameters, such as thermal inertia and 
the management of the water vapour contained in the air. this allows to 
lower the temperature to comfortable levels and contributes to the 
improvement of comfort felt inside habitats. In addition, the ability of 
this vegetable-based material to naturally dampen variations in relative 
humidity and outdoor temperature can contribute to the stabilisation of 
the relative humidity level in the ambient air, without consuming 
energy. 

Hemp concrete offers the possibility for significant energy savings 
with a high level of comfort. It can be an inescapable solution for new 
construction or renovation projects. 
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