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ABSTRACT 

This article examined the effect of central and longitudinal vents on the thermal behavior of the slurry compound 

Mineral analyzes of the used clays were performed to find the composition of the components for the clay. It was 

thermal characterization, In a hot cylinder fashion. The thermal transfer analysis, thermal resistance, energy saving 

and density fraction were extracted in a practical way. This study is important to know the effect of internal gaps 

on thermal conductivity during the manufacturing process, From the extracted girls, it was found that the central 

openings dissipate heat and reduce the conductivity, and it is less compared to the longitudinal openings. 
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INTRODUCTION 

Energy policy prioritizes energy conservation in conjunction with the production of renewable energy sources. 

The strategy aims to cut energy demand by 12% by 2020 and 15% by 2030, as well as a portion of CO2 emissions. 

In key industries, such as the construction industry, related energy efficiency action plans have already been 

initiated. According to the Energy Efficiency Council, buildings account for about 36% of total energy 

consumption (AMEE). Thermal insulation wrapper improves a significant deposition energy saving in this sense 

[1–3]. Kheiri [4] explores on three levels, the effect of thermal insulating its exterior building vertical slats: 

economic, environmental, and social. The findings indicate that investing in thermal insulation is advantageous 

for both environmental and economic reasons. As a result, the production of environmentally friendly and the use 

of environmentally friendly, high-efficiency construction materials the amount of energy required to cool and heat 

of indoor environment homes. The sustainable idea of building, which means of ensuring that sustainable 

development policies are implemented. According to Cork was interesting additive, according to a wide set of 

previously examined researches. 

It blends building materials to produce lightweight composites that are thermally efficient [5–8]. its investigates 

the synthetic porosity a clay-cork composite's thermal behavior. using of entrained air in thermal insulation 

envelope is becoming increasingly common as a means of improving building thermal efficiency. Envelope 

elements including that air layer can still be included in existing structures. due to the various benefits that air 

layers can offer to building envelopes [9] . Glazed windows and façades [10], Trombe walls [11], and double-skin 

facades  [12,13] are only a few examples. Simultaneously, several important papers on hollow and porous building 

materials have been published in recent years. The modulation of The effect of combined fluid flow and heat 

transfer in rigid building materials by Chu et al. [14]. Zhang et al. [15] Take a look at such a porous material 

exhaust insulation wall: a dynamic thermal efficiency and parametric analysis that can be permeated by air. Sutcu 

et al. [16] investigate how to improve the thermal efficiency for hollow clay made from paper. Many scientific 

publications [17–22] have also looked into porosity effect on porous materials' thermal efficiency.  
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The ability pores to increase the thermal efficiency of porous materials has been demonstrated. For the passive-

house style, A hollow bricks structure [23] can also be used as construction material. A hollow's drying density 

and thermal conductivity clay-cork mixture are experimentally studied is presented in this paper. Clay was 

observed from two main viewpoints. X-Ray Diffraction and Florescence have been used to investigate the 

mineralogy properties of the two clay types The Angular Hot Plate technique is used in order to compute the 

thermal conductivity of sintered material. The numbers [6,24,25] would be used . The thermal transmission of an 

external walls built of There was a link among Benhmed hollow content, Bensmim hollow content, and modern 

clay tiles. factor and energy savings. The thermal resistance (R) of a 25 cm thick hollow material brick was 

measured and compared to the R a standard clay brick has same thickness. When artificial porosity is applied to 

a clay-cork composite, it produces a lightweight hollow material with substantially higher thermal efficiency than 

a hole-free clay-cork hybrid. 

MATERIALS AND METHODS 

Preparing Samples  

A natural building material that is both inexpensive and plentiful. Humans have used and studied it throughout 

history. widely used, particularly in the fields. They used mineral from the Bable region during this project. 

victimisation X-Ray light, a qualitative Bable's research collected soil samples was performed. The findings are 

bestowed in Tables 1 . Bable clays have different mineral compositions was studied victimisation diffraction. 

completely Various crystals were discovered in soil samples that were studied are outlined during this manner. 

The potassium particle filling within layer areas of microstructure, that prevents the clay from swelling, confirms 

this result [12]. As a result, the clays studied had little plasticity, no shrinkage,  with great forming. A fall into 

category compositions that could be used to make reddish, brown, or yellowish bricks [26–28]. Tables 1 

demonstrate an overabundance of assumptions based on the findings. The presence of aluminum oxide (Al2O3) 

in the clays examined indicates the presence clay into  soil. Furthermore, clay's high potassium oxide (K2O) 

content confirms that it is of the Illite form. Other components, like oxide (Fe2O3), cause this clay to be classified 

as ferruginous clay, that explains its red color [29]. quicklime (CaO) controls the Our clays' structure and rupture 

threshold, as well as their low content (0.08-3.16 percent by weight) helps us to identify them as non-calcareous 

clays[30] 

Table 1. Chemical composition of Babl clay 

Chemical 

component 
Sio2 Al2o3 Fe2o3 Mgo Tio2 other 

Mass 

fraction (%) 
62.3 17.4 11.2 1.2 0.6 8.2 

 

Rockwool is a type of wool that is used to It was employed in order to verify and comprehend the findings of this 

study. On a Rockwool sample that had already been ready, the thermal conduction and bulk density were 

determined experimentally in this study, The ready Rockwool sample is shown in Figure (1). 

 

Figure 1. View of the tested Rockwool sample 
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Solid and hollow composite of clay samples with 30 Babel clay and one central holes would rendered. The created 

holes are circular in shape and have a diameter 5 mm. As a control, a samples will be prepare. To explain and 

interpret the findings, will be examined hollow substance samples with holes in center , lengthy hole and solid 

clay. All samples are 30 mm in diameter as shown in Figures 2 and 3. used concentrated cork saturated with a 

clay hybrid during this study. Granular cork was poured into the used mold until it was fully finished. The spaces 

between the cork grains were then full of clay at a quantitative relation of 0.25 water to binder. All of the samples 

were placed in a very stove, and their lots were monitored on a daily basis till the full wet within the samples was 

removed. the quantity fraction of granular cork within granular cork was calculated exploitation the formula in 

eq. (1): 

𝜌= y 𝜌 A + (1-y) 𝜌 B                                                                                                                                                                                                                                (1) 

Where 𝜌, 𝜌A, and 𝜌B  are the densities. 

 

Figure 2. Babylon linear holes samples 

 

Figure 3. Babylon central holes samples 

Thermal Calculation 

The imbalanced Hot cylinder procedure [6,24,25] will be used to calculate the heat conduction (𝜌) of available 

samples in the steady-state regime. In based on Iso 6949 [34], the results state transmission problems [34] with 

even energy-saving [6] of Include in Nursing outer wall . The exterior wall will be built using either a traditional 

clay brick or a hollow material as a base, according to Eqs. 2 and 3  

1/U =1/hi + ek/λ + 1/he                                                                                                                                             (2) 

E saving = 100* {1 – λhollow / λclay }                                                                                                                                (3) 

The thicknesses with thermal conductivities of various wall layers are denoted by ek and k, respectively [34]. 

/1hi+1/he= zero.17 m2/W/K is the The quantity of heat that enters through both the exterior wall. a numerical 

formula The researchers were using a To measure resistance of thermal at hollow material at a diameter 30 mm, 

with a density of 720 kg/m3, a thermal conduction of zero.51 W/m/K, and a thermal resistance of R= m2/W/K [6] 
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DISCUSSIONS AND RESULTS 

Bulk Density Calculation 

The bulk density of samples can be conveniently measured using their weight and dimensions. density findings 

for types samples are shown in Table 2. For a volume fraction, the benefit in lightness was up to 66 percent 

(respectively 61 percent). Similar findings have previously been published in studies of cork-based. low density 

(160 Kg/m3) relative to density of clays used may explain findings. Furthermore, the addition of holes consistence 

to the clay composite will increase its lightness as shown in Figure 4  

Table 2. Results of bulk density measurement 

Sample Holes volume fraction 𝝆 (Kg/m3) 

Clay 0 482 

Central hole 3.5 421 

Lengthily hole 34 295 

 

Figure 4. Bulk density with samples 

Thermal Conductivity  

Table 3 summarizes the thermal conductivity test results for samples. The key values of measurements for every 

sample are the findings. There are many conclusions that may be drawn. First, holes of clay create a construction 

area with wonderful thermal Distracting as compared to clay alone. The findings are per previous analysis that 

shows that combining with plaster [5, 6,35], mortar [8], and linear holes leads to little distracting than central 

holes with terribly attention-grabbing gains in thermal physical. As a consequence, air may be a stronger material 

than associate material. As a result, this arrangement of engineered holes helps entice Particles in the air, 

convection limits, and radiation phenomena, and therefore taking advantage of still air's wonderful thermal 

potency as shown in Figure 5.  

Table 3. Experimental results of thermal conductivity 

Samples Thermal conductivity (W/m/K) 

Clay 0.71 

Central holes 0.22 

Linear holes 0.36 
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Figure 5. Thermal conductivity with samples test 

Efficiency Of Hollow Material's Energy  

The heat transmission issue, energy savings walls, the first made from hollow materials and therefore the 

alternative of standard clay bricks were contrasted. The thermal potency of recent dwellings is calculable 

exploitation transmission of thermal issue on their parts. set minimum thermal transmission issue for external 

walls of 0.55 W/m2/K for all temperature zones [36]. altogether of the cases studied, Figure 4 indicates the thermal 

transmission current problems results as against the thickness of the interface. Figure 6 shows that because the 

variable layer's thickness is inflated, the thermal transmission issue decreases, as a result, heat loss by external 

walls is reduced. This reduces the number of energies required to cool down and warmth the houses' interior 

environments. it is also price noting that a 20mm intermediate layer thickness to be revered.  

 

Figure 6. Thermal transmission with thickness of wall 

CONCLUSIONS 

The result of artificial porousness made inside a clay-cork on its density with thermal properties is investigated 

during this paper. two completely different clay samples, one from central holes and therefore the different from 

the linear holes were examined. From the interpretation of the findings, the subsequent conclusions is drawn: to 

start, chemical and composition of Babelon clays demonstrate suitableness for creating clay bricks. quartz with 

Illite area unit the foremost common minerals. Low physical property, non-shrinkage, nice forming distinguish 

them. Second, once granular cork is combined with clay, it creates a light-weight composite with wonderful 

thermal potency when put next to clay alone. Third, adding air holes to the clay-cork composite will increase its 

lightness and energy potency. The designed holes permit air particles to be at bay inside encircled cavities. As a 

result of the low thermal conduction of still air (0.026 W/m/K), convection and radiation phenomena is reduced. 

Finally, victimisation the new material rather than ancient clay bricks permits for vital energy savings and so 

lowers prices. dioxide emissions area unit cut in 0.5. Indeed, it reduces thermal transmission and will increase 

heat flow resistance. External walls provide diffusion . The findings of this study are very promising, indicating 

that artificial porosity may be useful in a variety of applications. relevant configurations that allow for the use of 

still air's excellent thermal properties As a result, the best is possible. Controlling energy consumption in the 

construction industry and improving environmental efficiency are two ways to support the idea. of long-term 

construction. 
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