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Aim 
Cornish Lime have developed an Insulating render currently packaged under part of their 

Cornerstone Product line. The render is intended to form a single application, thick base coat to solid 

wall buildings, providing improved insulation. It is intended that this insulating render would be 

finished with a different product. It has been identified that a product with these performance 

characteristics may form part of a system along with Adaptavate’s Breathaplasta. Whilst the full 

detail of the formulation of this insulating plaster is unknown at present by Adaptavate it is 

understood that this product contains plastic polymer fibres. It is understood that the presence of 

these fibres is required to improve the workability and structural performance required by a thick 

insulating render, however their presence presents a challenge for Adaptavate to market this 

product at present, as Adaptavate specialise in the development of high performing bio-materials. 

The opportunity to develop such product in partnership with Cornish Lime is important and as such 

Adaptavate are happy to support this piece of work.  

In order to further the understanding of the insulative performance of this product Adaptavate will 

collaborate with Cornish Lime in carrying out some thermal conductivity testing. This piece of work 

will benchmark the current formulation, providing a platform for future products that Cornish Lime 

and Adaptavate may develop in partnership.  

Adaptavate has carried out thermal conductivity testing on renders and boards and will be using this 

capability to carry out this testing. Thermal conductivity can be ascertained experimentally. It is 

understood that at present the thermal conductivity, and therefore U-Value of the insulating render 

is theoretically derived. The thermal conductivity is approximated under EN1745 by using density of 

the finished material. The small sample size (45mm x45mm x 160mm) as required in the standard 

may drive inaccurate density recordings. Furthermore the materials being developed here in are 

complex composites with a number of different elements, with a wide range of densities and a large 

influence on thermal conductivity. It is the experience of both parties that this tabulated 

approximation can under evaluate thermal performance. Given that this render is insulative it is of 

importance to understand its thermal performance in more detail.  

Methodology 
Thermal conductivity (λ) is a measure of the flow of heat through a material. It is expressed in 

Standard International (SI) Units as the flow of energy, Watts per meter squared, per Kelvin 

(W/m2.K). The thermal resistance (R) is a measure of resistance to the flow of energy through a 

given material and is therefore expressed as the reciprocal of conductivity.  As R is an absolute 

measurement, it is also a function of thickness this is expressed in Equation 1 below.  

R = 1/λ x t 

Equation 1 = Thermal Conductivity and Thermal Resistance 

It is of note that thermal conductivity and therefore resistance is analogous to electrical conductivity 

and resistance. The thermal resistance coefficient is not widely communicated as this is an 

expression of an inherent material property, not the expression of absolute resistance of a particular 

product, at a given thickness. As thickness of any given material increases the amount of heat 

conducted through it will reduce, therefore in a built environment context it is of importance to 

understand the thermal resistance in relation to the thickness of an item. As such the U-Value is an 
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expression of this property and is the reciprocal of thermal resistance as shown in Equation 2. U-

Value is the most widely communicated metric with the UK built environment industry.  

U = 1/R 

Equation 2 = Thermal Resistance and U value  

Experimentally thermal conductivity is obtained. This is done in principle by pulsing a known amount 

of heat energy into the material and measuring the speed at which it dissipates. This same pulsing of 

heat allows for the acquisition of VHC.  

Samples were manufactured adhering to Adaptavate Quality Assurance procedures. Samples are 

manufactured to have a flat and smooth surface as it is known this is required for accurate testing 

(Styilanou et al 2016). As U-Value and thermal resistance are both functions of thickness it is 

necessary to control thickness of the manufactured samples. Samples are manufactured at 143mm 

diameter and a nominal 25mm thickness. Whilst it is understood that this render may be used at 

greater thickness the determination of U-Value at any given thickness will be possible using this 

data. 

Six samples were manufactured allowing for a good number of results for statistical relevance whilst 

allowing for any samples that proved inadequate for testing. The render was mixed to the desired 

consistency as per the instructions on the bag. Care was taken not to introduce too much water. A 

paddle mixer was used to mix the render until it was a nice workable consistency. The render is 

placed in the mould with a trowel in two applications taking care to tamp the first application gently 

in an effort to insure homogeneity of the sample, without increasing density. Once it is clear the 

render has made it into all edges a smaller second pass of render was applied and the excess scraped 

off with a trowel. Samples were laid up in the workshop and left to form an initial set. After 

approximately an hour at ambient workshop conditions the samples were moved into the 

conditioning chamber. The conditioning chamber is regulated at 20°C (+/- 3°C) and RH 50% (+/-10%). 

The six samples were left in this condition for 10 days before shipping. 

Results 
Table 1 shows the experimental results from the thermal conductivity  

Test 
no. 

Sample 
ID 

Thickness measurements (mm) Ave 
Thk 

(mm) 

λ 
(W/m.k) 

R 
(m2k/W 

U-
Value 
(1/R) 1 2 3 4 5 6 

            1 1 27.1 27.5 27.6 27.3 27.8 27.6 27.48 0.127 0.22 4.62 

2 2 27.0 27.9 29.2 30.3 30.2 28.4 28.83 0.121 0.24 4.20 

3 3 27.2 26.8 26.5 27.5 27.4 27.1 27.08 0.123 0.22 4.54 

4 4 27.1 27.6 28.2 28.5 27.4 27.9 27.78 0.120 0.23 4.32 

5 5 27.2 27.7 28.3 28.6 29.1 28.7 28.27 0.125 0.23 4.42 

6 6 
 

 Damaged      
                                       Average 27.89 0.123 0.23 4.41 

 



 
In order to contextualise the results it is useful to understand that under the same test conditions 

Breathaplasta had a thermal conductivity of 0.27, which would indicate that this thermal render is 

twice as insulating as Breathaplasta. 

Observations 
The render is simple to work and easy to apply. Large thickness can be applied quickly, although 

Adaptavate have not looked at what a maximum thickness would be for application it is notable that 

Breathaplasta more workable at greater thickness than Breathaplasta, but also standard lime and 

gypsum renders. A small section of block wall was rendered to observed adhesion and workability 

onto block. The block was prepared by removing any dust, but no water or grip-coat were applied to 

control suction. The sample has stuck well, and is difficult to remove. It is however possible to 

remove it and the bond is not excellent as there is a failure of the render to wall layer before the 

render itself is damaged. This may be due to the fibres on the render holding it together.   

Conclusion 
The render tested here in is twice as insulating as Breathaplasta and easier to apply in a thicker 

manor. The resultant increased in thickness will allow significant improvement in a wall make up U-

Value. This product would be well suited to single skin buildings with uneven surfaces. 


