
DENSITY vs. THERMAL CONDUCTIVITY
Technical Information

Expertos en Ingeniería de Aislamientos

Thermal conductivity (K) is the measure of heat transference given in K. (W/m K or 
Btu.in/ft2.hr. oF). Thermal conductivity is one of the most important properties of an 
insulating material and must always be considered first when selecting a product.  
The increase in thermal conductivity is faster when density is lower and operation               
temperatures are higher. 
The insulation capacity of mineral rock wool is based on the low thermal conductivity of air.
Heat transference is the transport of energy from a high temperature region to one of low 
temperature.
Heat can be transferred in three ways:
     1. By conduction: from particle to particle
     2. By convection: by means of a flow process
     3. By radiation: by radiant energy
Thermal conductivity (K) varies with temperature, fiber structure, distribution and fiber 
orientation, percentage of non fibrous particles and the insulation density.
Total thermal conductivity is the product of (4) components:
     • Static air thermal conductivity in the cavities of fibers
     • Radiation
     • Thermal conductivity through fibers
     • Convection
The main relation among these components at a given temperature is shown in the 
following graphic:

Thermal conductivity and density
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Aislamiento =     Aire +    Convección +    Radiación +    Fibras
Aislamiento          Aire         Radiación        Convección          Fibras

The mineral rock wool fibers are layed out vertically, horizontally 
and diagonally, giving as a result, a multidirectional weave that 
assures high rigidity that prevails throughout time. This is a very 
important factor, because if an insulator allows its thickness to be 
modified, then its insulating capacity would be modified as well.
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There is a very close relation between the density of an insulator and its                     
coefficient of thermal conductivity (K). If the density in materials is low, the air 
cells are of great size, which means a relatively high coefficient of conductivity.

As density increases, the size of the air chambers is reduced until they reach their 
ideal situation. At this moment, the lowest value of thermal conductivity              
coefficient is reached (K). A greater compression of the product, increasing its 
density, would eliminate the air cells producing an increase in the coefficient. 
The fewer and smaller the air cells are, the more efficient the insulator will be.

The resistance to air flow is an indicator of the quality of insulation in respect to 
its thermal and acoustic properties. Still air (or better yet, some gases), is the 
element which represents the power of insulation better. For this reason,               
insulating materials contain numerous air cells which are prisoned amongst the 
solid elements that constitute them.

The following is the thermal conductivity of fibrous materials at different 
densities in function of average
temperatures.
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3 3Density 3 lb/pie  ( 48 Kg/m  )
3 3Density 4 lb/pie  ( 64 Kg/m  )
3 3Density 6 lb/pie  ( 96 Kg/m  )
3 3Density 8 lb/pie  ( 128 Kg/m  )

3 3Density 10 lb/pie  ( 160 Kg/m  )
3 3Density 12 lb/pie  ( 192 Kg/m  )
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STONEWOOL HAVE LOWEST IMPACT ON ENVIRONMENT


