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Abstract 

     

     The measurement of thermal conductivity of lightweight and normal-

weight concretes is very important. There are many methods used to 

determine thermal conductivity, each necessitating specimens of 

particular material and certain geometry.  

     In this investigation, thermal conductivity coefficient of concrete was 

measured by using three different technique. The practical side of this 

study was designing and constructing three types of apparatus for 

measuring thermal conductivity, thermal diffusivity and specific heat of 

concrete, as well as producing no fine aggregate concrete and all in 

aggregate concrete by using normal aggregate, crushed clay brick and 

thermostone aggregate. The properties of produced concrete such as 

density, compressive strength, total absorption test, thermal conductivity 

by using three different apparatus, thermal diffusivity and specific heat 

were studied. 

The test results of the normal aggregate concrete, crushed clay brick and 

thermostone concrete clarified that the oven dry densities at 28 days were 

(1795-2153), (1081-1596) and (636-1265) kg/m
3
, respectively. The value 

of compressive strength at 28 days for the same type of concrete were 

(13-25), ( 5-25) and (4-13.6) MPa, respectively. And for total absorption 

test, they were (6.5-7.5), (23-40) and (22-49) %, respectively at 28 days.  

The test results of thermal conductivity coefficient demonstrate by using 

three different technique which were hot guarded plate (HGP), lee disc 

and multiplying density, thermal diffusivity and specific heat (DSD) 

methods of no fine concrete with three different type of aggregate which 

were normal, crushed clay brick, crushed thermostone aggregates were 

(0.25, 0.25 and 0.95)W/m.°C ,(0.24, 0.22 and 0.52) W/m.°C and (0.12, 
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0.17 and 1.26) W/m.°C respectively. The thermal conductivity by using  

the same technique of the normal aggregate concrete, crushed clay brick 

and thermostone concrete were (0.34, 0.3 and 1.3) W/m.°C, (0.28, 0.17 

and 0.77) W/m.°C and (0.22, 0.19 and 0.95) W/m.°C respectively. 

The results of thermal diffusivity and specific heat apparatus constructed 

in this study reveal that for normal concrete were (6.9*10
-7

 m
2
/sec and 

890 J/kg.°C) respectively. The test results show that the thermal 

diffusivity has increased with the increase density, but the test results of 

specific heat has increased with the decrease density. 

      An equation was suggested for measuring thermal conductivity 

coefficient from the date obtained from this study and other date available 

from other investigations like Ganjian and Mohammed et al depending on 

a regression analysis. 

     Sustainable analysis gives a fact that the saving in energy required for 

extracting and manufacturing the raw materials to produce constructional 

lightweight aggregate concrete up to (32%)  and reduction in CO2 

emission up to (57%)by using  recycled waste materials. 
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 خلاصة

 

قُاط ٍعاٍو اىرىطُو اىحشاسٌ ىيخشعاّح خفُفح اىىصُ واىخشعاّح أعرُادَح اىىصُ أٍش 

ٍهٌ. هْاك اىعذَذ ٍِ اىطشق اىَغرعَيح ىرحذَذ ٍعاٍو اىرىطُو اىحشاسٌ وملا ٍْها َرطية 

 ىَادج ٍعُْح تأتعاد ٍحذدج. ضرَّى

ٍعاٍو اىرىطُو اىحشاسٌ تىاعطح أعرخذاً شلاز طشق  ٓ اىذساعح ذٌ قُاطزخلاه ه

ا اىثحس هى ذظٌَُ وذشمُة شلاز أّىاع ٍِ الأظهضج ىقُاط زٍخريفح. أُ اىعاّة اىعَيٍ فٍ ه

ضافح اىً َح واىحشاسج اىْىعُح ىيخشعاّح, تالأٍعاٍو اىرىطُو اىحشاسٌ و الأّرشاسَح اىحشاس

اىشماً الأعرُادٌ اىشماً اىَرذسض تأعرخذاً  أّراض خشعاّح خاىُح ٍِ اىشماً اىْاعٌ وخشعاّح

وسماً ٍنغش اىطاتىق اىَعاد ذذوَشٓ وٍنغش اىصشٍغرىُ اىَعاد ذذوَشٓ. اىخىاص اىرٍ ذَد 

دساعرها  لأّىاع اىخشعاّح اىَظْعح هٍ اىنصافح واىَقاوٍح الأّضغاط و الأٍرظاص اىنيٍ 

ّرشاسَح اىحشاسَح واىحشاسج وٍعاٍو اىرىطُو اىحشاسٌ تأعرخذاً شلاز أظهضج ٍخريفح و الأ

 اىْىعُح.

َىً ىخشعاّح اىشماً الأعرُادٌ وخشعاّح  28أشاسخ اىْرائط اىً أُ اىنصافح اىعافح تعَش 

سماً ٍنغش اىطاتىق اىَعاد ذذوَشٓ وخشعاّح ٍنغش اىصشٍغرىُ اىَعاد ذذوَشٓ ذرشاوغ تُِ 

( مغٌ/1265ً-636( و )1596-1081(و ) 1795-2153)
3

اىل قٌُ زومعيً اىرىاىٍ.  

( ٍُناتاعناه عيً 13.6-4( و )25-5( و )25-13هٍ )َىً  28ٍقاوٍح الأّضغاط  تعَش 

( % 49-22( و )40-23( و )7.5-6.5َىً ) 28اىرىاىٍ وماّد ّرائط الأٍرظاص تعَش 

 عيً اىرىاىٍ.

هشخ ّرائط فحض ٍعاٍو اىرىطُو اىحشاسٌ تأعرخذاً شلاز طشق ٍخريفح واىرٍ هٍ أظ

طشَقح حاطو ضشب اىنصافح واىحشاسج وقشص ىٍ وطشَقح  (HGP) سجاىظفُحح اىحا

ىيخشعاّح اىخاىُح ٍِ اىشماً اىْاعٌ تأعرخذاً شلاز ( DSDاىْىعُح والأّرشاسَح اىحشاسَح )

أّىاع ٍِ اىشماً واىرٍ هٍ اىشماً الاعرُادٌ وسماً ٍنغش اىطاتىق اىَعاد ذذوَشٓ وسماً 

( واط 0.52, 0.24, 0.22( و )0.95, 0.25, 0.25)ٍنغش اىصشٍغرىُ اىَعاد ذذوَشٓ ماّد 

اىل ٍعاٍو اىرىطُو اىحشاسٌ تأعرخذاً ّفظ اىطشق زوم دسظح عُيُضَح عيً اىرىاىٍ./ٍرش.

مىسٓ أعلآ ىخشعاّح اىشماً الأعرُادٌ وخشعاّح ٍنغش اىطاتىق اىَعاد ذذوَشٓ وخشعاّح زاىَ

, 0.22( و )0.77, 0.17, 0.28(و )1.3, 0.3, 0.34اىصشٍغرىُ اىَعاد ذذوَشٓ هٍ )

 عيً اىرىاىٍ. ( واط /ٍرش.دسظح عُيُضَح0.95, 0.19
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اسج اىْىعُح ىيخشعاّح مشفد اىْرائط أُ أظهضج فحض الأّرشاسَح اىحشاسَح واىحش

mا اىثحس ماّد )زاىَظََح ىه الأعرُادَح
2
/sec 6.9*10

-7
  ,890 J/kg.°C.ٍعيً اىرىاى ) 

اىْرائط اُ الأّرشاسَح اىحشاسَح ذضداد تضَادج اىنصافح, ىنِ اىْرائط ىيحشاسج اىْىعُح  مَا أظهشخ

 ذضداد تْقظاُ اىنصافح. 

ا زٍعادىح ىحغاب ٍعاٍو اىرىطُو اىحشاسٌ ٍِ اىثُاّاخ اىَغرحظيح ٍِ ه ذٌ أقرشاغ

 . أعرَادا عيً ذحيُو الاّحذاس وتُاّاخ ٍِ تحىز أخشي اىثحس

% ٍِ اىطاقح اىلاصٍح ىْقو وذظُْع 32الأعرذاٍح حقُقح خفض ائط ذحيُو هشخ ّرأظ

% ٍِ أّثعاز 57اىَىاد الأوىُح ىرظُْع خشعاّح خفُفح اىىصُ وأّشائُح , وخفض ٍا َقاسب 

 أعرخذاً اىَخيفاخ اىَعاد ذذوَشها.تىاعطح  CO2غاص 
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