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Abstract— Since ancient times the earthen material 

was considered one of the most important building materials 

used by human for construction. This material that provide the 

thermal comfort of the building and are environmentally 

friendly, affordable and sustainable, and the earth compressed 

block is an example. It is important to measure the local thermal 

conductivity within these local materials when exposed to 

temperature and humidity. This work is an experimental study 

to the analysis of the hygrothermal properties of compressed 

earth block with various ratios water content, that lead to high 

density of the sample, and then a change in its thermal behavior. 

The experimental results measurements were performed by hot 

ring method, the measurement performed via thermocouple 

existing in the center of ring of the method. 
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I. INTRODUCTION 

Construction materials have a significant impact on indoor 

climate, thus on thermal comfort of the building, especially on 

temperature and humidity, depending on the thermal capacity 

of building materials and their ability to transmit energy. 

Thermal capacity is the amount of energy needed to raise the 

body temperature by one degree Celsius, which is evidence of 

the ability of materials to store energy, earth building were 

prevalent in the some countries of the world compared to 

modern stone and cement.This creates the need to develop an 

alternative earth building material with minimal 

environmental impact and excellent thermal performance. 

Earth blocs is a construction material which has been used to 

build thermally-comfortable structures. And the Compressed 

Earth Block is model for that and for eco-minded green 

building and sustainable.In this study, we are interested in 

measuring the thermal behavior of compressed earth block 

with various ratios water content as in [1],  [2].  

 

The results of temperature and thermal conductivity 

measurements were performed by hot ring method, the 

measurement performed via thermocouple existing in the 

center of ring of the method. The principle of measurement is 

by a ring at the center of which the temperature rise is 

measured, the measurement of the temperature rise at the 

center of the ring allows to determine the heat conductivity of 

the porous medium. 

II.  MATERIALS AND METHODS 

The materials used in this work for making compressed 

earth block are the soil and water. The soil must satisfy the 

criteria of suitability specific to the soil intended for the 

production of compressed earth block. The soil used from Fez 

in Morocco, after determining its granulometry and other 

specific characteristics. 

The process making the compressed earth block: we have 

put the mixture of soil with water in the molds cylindrical 

form by compacting (2MPa) it to make it more compact by 

machine and we got the samples of compressed earth blocks, 

we have left the compressed earth block for drying 28 days 

away from the direct sunlight. The compressed earth block 

takes cylindrical form, the dimensions of the samples are 12 

cm high and 8 cm diameter as in [3]. 

The measurement of thermal conductivity used of hot 

ring method to estimate the thermal conductivity of a 

compressed earth block from the evolution of the temperature 

measured by a thermocouple placed middle a ring. The probe 

consisting of the ring and the thermocouple in an insulating 

support in slab kapton, is positioned between two parts of the 

same sample of the compressed earth block, where the sample 

of compressed earth block is divided into two parts (Figure1) 

as in [4], [5]–[7]. 
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Fig. 1  Hot ring method 

 
 

 

 

III. RESULTS 

The study of the effect of humidity on the physical 

thermal properties of materials building is necessary, because 

as water is the main factor in the deterioration of earth 

structures. The study to investigate the thermal behavior of the 

compressed earth block containing the humidity. The 

humidity cause damage into the measure of the thermal 

properties of the compressed earth block, because that 

moisture change the temperature behavior into the sample. 

The results indicate the thermal conductivity change with 

adding water to the sample of compressed earth block. 

 

The results in the figure2 indicate that for the dry state of 

compressed earth block 0% water content, where thermal 

conductivity is low, and when adding gradually the ratios 

water content % into the sample by spraying with water 

compressed earth block, we also observed from the curve that 

thermal conductivity is increasing gradually, and continues to 

increase to become unable to increase more, that mean the 

sample of compressed earth block reaches the saturation state, 

it mean that the sample of compressed earth block becoming 

unable to absorb more water.  

The compressed earth block specimen was tested. The 

curve in figure 2 shows a slightly rise in conductivity for the 

specimen. The humidity dependence of the thermal 

conductivity is shown in the measurements. 

 

 

 

 

-2 0 2 4 6 8 10 12 14 16

0,6

0,8

1,0

1,2

1,4

1,6

1,8

T
h

e
rm

a
l 
c
o

n
d

u
c
ti
v
it
y
((

W
/m

.K
))

Water contenet(%)

 Fig. 2 The results in figure showed strong dependence of thermal 

conductivity with water content. 
 

IV. CONCLUSIONS 

 

  The following conclusions for thermal behavior of 

compressed earth block with different ratios water 

content: 

     The measurements of the thermal behavior with the 

hot ring method have been performed on compressed 

earth block. The measurements were performed at same 

parameters of temperatures and with different water 

content on the CEB. 

    The results showed that the addition of water to the 

sample of CEB has a effect on the strength of thermal 

insulation of the sample CEB. 

   The results showed experimental research that water 

content is a basic parameter for evaluating thermal 

parameters. Thermal conductivity depends strongly on 

water content in the sample and the water content in the 

    samples of CEB significantly affects the thermal               

comfort. 
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