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1. Introduction 
The aim of this technical report is to provide a large collection of the main thermos-physical properties of 

various common construction materials and materials composing the elements inside the indoor 

environment of residential and office buildings. The Excel file enclosed with this document can be easily used 

to find thermal properties of materials for building energy and indoor environment simulation or to analyze 

experimental data. 

The main thermo-physical properties which are needed for thermodynamics calculations, and compiled in 

this database are the mass density [kg/m³], the thermal conductivity [W/m.K] and the specific heat capacity 

[J/kg.K]. From these properties are calculated the volumetric heat capacity [kJ/m³.K] and the thermal 

diffusivity [mm²/s]. These material thermo-physical properties are stated for normal conditions of pressure 

(atmospheric pressure) and ambient temperature between 10 °C and 40 °C. 

The thermo-physical properties of these construction materials are compiled from various sources [1] listed 

in the references section, but also measurements carried out in the Laboratory of Building Energy and Indoor 

Environment in the Department of Civil Engineering at Aalborg University (Denmark). In addition, suggestions 

are made for the thermos-physical properties of the materials composing the indoor content and furniture 

elements present in the built environment [35][36]. Some materials may have multiple entries with variations 

in the estimates of the thermo-physical properties. These variations between the different sources 

emphasize the difficulty to accurately determine the thermo-physical properties of building materials. In 

addition, these thermo-physical properties can vary significantly with temperature and humidity. For some 

material entries, only a part of the thermo-physical properties are indicated in the source and therefore 

compiled in this database. 

The materials of this database are classified into 13 categories: 

 Insulation 

 Cellular glass / mineral 

 Textile 

 Paper / cardboard 

 Polymer foam 

 Wood 

 Plastic / polymer 

 Plaster 

 Ceramic 

 Structure material 

 Natural stone 

 Metal 

 Carbon structure 

In each category, the material entries are ordered alphabetically by name. 

  



2. Data overview 
One can see in the following figures an overview of the different thermo-physical properties of the different 

material categories. As illustrated in Figure 1 - 4, there is a clear correlation between material density and 

thermal conductivity. Apart from metals and ceramics, most of the building materials have a certain degree 

of porosity. Consequently, their thermal conductivity is mainly determined by the air and water content of 

these pores, which is directly correlated to their porosity and, therefore, to their density. Higher porosity 

(lower density) with air-filled cavities can lead to a higher amount of air. The latter having a very low thermal 

conductivity, it drives the entire thermal conductivity of the porous material down. On the other hand, the 

specific heat capacity of the material is more difficult to assess. It can be noted that the same value of specific 

heat capacity is often given for a whole category of material in the same source. In addition, one can see in 

Figure 5 that there is no clear correlation between the density and the specific heat capacity of common 

construction materials [35]. 

 

 

Figure 1: Overview of the material thermal conductivity as function of density. 

 



 

Figure 2: Overview of the material thermal conductivity as function of density. 

 

 

Figure 3: Overview of the material thermal conductivity as function of density. 



 

Figure 4: Overview of the material thermal conductivity as function of density. 

 

 

Figure 5: Overview of the material specific heat capacity as function of density. 

 



 

Figure 6: Overview of the material thermal conductivity as function of specific heat capacity. 

 

 

Figure 7: Overview of the material volumetric heat capacity as function of density. 

 



 

Figure 8: Overview of the material thermal diffusivity as function of density. 

 

  



3. Thermo-physical material properties of the indoor content and 

furniture elements 
The indoor content and furnishing elements present inside the built environment often have complex 

geometries with various types of material. One can find in Table 1 recommendations for the thermo-physical 

properties of these indoor content elements. It is considered that the materials composing the indoor 

content elements can be classified into 4 main categories: light material, wood / plastic material, concrete / 

glass material, metal material. In addition, the properties of an equivalent indoor content material (which 

would therefore account for the equivalent thermo-physical properties of the overall indoor content 

elements) is given. For all categories, indications on the dimensions, effective thermal inertia and amount in 

buildings (mass relative to floor surface area) are given. These recommendations are valid for both residential 

and office buildings [35][36]. 

 

Table 1: Thermo-physical properties of the representative indoor content material categories [36]. 

 

  



References 
[1] International Energy Agency, IEA EBC Project Annex 14 - Catalogue of Material Properties - Report - 

March 1991 

[2] ISO Standard 10456:2007 - Building materials and products. Hygrothermal properties. Tabulated design 

values and procedures for determining declared and design thermal values 

[3] ISO Standard 12524:2000 - Building materials and products. Hygrothermal properties. Tabulated design 

values 

[4] S.B. Stankovic, D. Popovic, G.B. Poparic. Thermal properties of textile fabrics made of natural and 

regenerated cellulose fibers. Polymer Testing27 (2008) 41-48 

[5] Z.S. Abdel-Rehim, M.M. Saad, M. El-Shakankery, I. Hanafy. Textile frabrics as thermal insulators. AUTEX 

Research Journal 6 (2006) 

[6] A. Das, Shabaridharan, B. Biswas. Study on heat and moisture vapour transmission characteristics 

through multilayered fabric ensembles. Indian Journal of Fibre & Textile Research 36 (2011) 410-414 

[7] B. Selvakumar, V. Prabhu Raja, A.P. Senthil Kumar, P. Karthikeyan. Investigation on effective thermal 

conductivity of foams using transient plane heat source method. International Journal of Research in 

Engineering and Technology 3 (2014) 249-251 

[8] W. Simpson, A. TenWolde. Physical properties and moisture relations of wood. Madison, WI : USDA 

Forest Service, Forest Products Laboratory, 1999. General technical report FPL 

[9] Centre Scientifique et Technique du Bâtiment (CSTB). French Building Energy and Thermal Regulation 

2012 

[10] H. Johra. (2019). Project CleanTechBlock 2 - thermal conductivity measurements of cellular glass samples. 

Aalborg: Aalborg University, Department of Civil Engineering. DCE Technical reports, No. 263 

[11] Fundamentals of inorganic glasses, 2nd, Varshneya, p. 276, Originally from Handbook of Glass Properties, 

Bansal and Doremus 1986 

[12] Ammar et al. Thermal Conductivity of some silicate glasses in relation to composition and structure. JNCS 

53 (1982) 165-172 

[13] M.M. Ammar, S.A. Gharib, M.M. Halawa, H.A. El-Batal, K. El-Badry. Thermal Conductivity of Silicate and 

Borate Glasses. Communicaitons of the American Ceramic Society (1983) C-76 

[14] Ghoneim et al. Effect of transition metal oxides on the thermal conductivity of glass. Thermochimica Acta 

71 (1983) 43-51 

[15] Salman et al. Thermal Conductivity of Lithium Iron Silicate Glasses. Thermochimica Acta 72 (1984) 269-

276 

[16] S.M. Salman, S. Gharib. Some Physical Properties Concerting the Thermal Conductivity Data of BaO-

Containing Silicate Glasses in relation to Structure. Thermochimica Acta 82 (1984) 345-355 

[17] S.M. Salman, S. Gharib. Thermal conductivity of some Multicomponent Silicate Glasses. Thermochimica 

Acta 77 (1984) 227-239 

[18] N.A. Ghoneim, M.M. Halawa. Effect of Boron Oxide on the thermal conductivity of some sodium silicate 

glasses. Thermochimica Acta 83 (1985) 341-345 

[19] Primenko. Theoretical Method of Determining the temperature dependence of the thermal conductivity 

of Glasses. UDC 666.11.01:536.21 (1981) 

[20] Salama et al. Thermal conductivity of some silicate glasses and their respective crystalline products. JNCS 

93 (1987) 203-214 



[21] H. Kiyohashi, N. Hayakawa, S. Aratani, H. Masuda. Thermal conductivity of heat-absorbed soda-lime-

silicate glasses at high temperatures. High temperatures - High pressures 34 (2002) 167-176 

[22] Hiroshima et al. Thermal conductivity of mized alkali silicate glasses at low temperature. JNCS 354 (2008) 

341-344 

[23] Kim and Morita. Temperature dependence and cation effects in the thermal conductivity of glassy and 

molten alkali borates. JNCS 471 (2017) 187-194 

[24] C.C. Yu, J.J. Freeman. Thermal conductivity and specific heat of glasses. Phys. Rev. B 36, 14 (1987) 7620-

7624 

[25] Terai et al. Thermal conductivity of mixed alkali glasses. American Ceramic Society Bulletin vol. 58 no. 11 

(1979) 1125  

[26] CRC Handbook of Chemistry and Physics 85th (2005) 

[27] M. Susa, M. Watanabe, S. Ozawa, R. Endo. Thermal conductivity of CaO-SiO2-Al2O3 glassy slags: Its 

dependence on molar ratios of Al2O3/CaO and SiO2/Al2O3. Ironmaking and Steelmaking vol.34 no. 2 

(2007) 124-130 

[28] P.F. Van Velden. Thermal conductivities of some l ead and bismuth glasses. Glass Technology vol. 6 (1965) 

166-169 

[29] M.M. Ammar, M.M. Halawa, N.A. Ghoneim, A.F. Abbas, H.A. El Batal. Thermal conductivity of Lead Borate 

Glasses. Communications of the american ceramic society (October 1982) 174-175 

[30] M.M. Ammar et al. Thermal Conductivity of some sodium aluminosilicate glasses. Sprechsaal vol 115 

(1982) 692-693 

[31] M.M. Ammar et al. Thermal conductivity of some titania and lithia glasses. Glass and ceramics bulletin 

vol. 22 no. 1 (1975) 10-13 

[32] A. Karamanos, S. Hadiarakou, A.M. Papadopoulos. The impact of temperature and moisture on the 

thermal performance of stone wool. Energy and Buildings 40 (2008) 1402-1411 

[33] A. Abdou, I. Budaiwi. The variation of thermal conductivity of fibrous insulation materials under different 

levels of moisture content. Construction and Building Materials 43 (2013) 533-544 

[34] E. Carattin, M. Franz, S. Luciano. Materiali isolanti, nuove tendenza in architettura. Archivo delle Tecniche 

e dei Materialli per l'architettura e il disegno industriale. Università Iuav di Venezia. 

[35] H. Johra, P. Heiselberg. Influence of internal thermal mass on the indoor thermal dynamics and 

integration of phase change materials in furniture for building energy storage: A review. Renewable and 

Sustainable Energy Reviews 69 (2017) 19-32. 

https://doi.org/10.1016/j.rser.2016.11.145 

[36] H. Johra, P. Heiselberg, J. Le Dréau. Numerical analysis of the impact of thermal inertia from the furniture 

/ indoor content and phase change materials on the building energy flexibility. In Proceedings of 15th 

IBPSA Conference, International Building Performance Simulation Association, San Francisco, CA, USA. 

Aug. 7-9, 2017. 

https://doi.org/10.26868/25222708.2017.012 

https://doi.org/10.1016/j.rser.2016.11.145
https://doi.org/10.26868/25222708.2017.012

