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ABSTRACT  

To increase the thermal performance of massive masonry walls, exterior or interior 

insulation can be used. The latter insulation technique is the most risky, though forms 

for example in cases of historical buildings, buildings with a worth-preserving facade 

or buildings in the urban context the only solution to increase the thermal 

performance of the wall.  

The current article compares the hygric performance of massive masonry walls 

provided with different interior insulation systems. To do so, small test walls are 

placed all together in a single hot box-cold box. The total moisture increase in the 

walls is measured by weighing the test walls. In addition, to investigate the working 

principle of the insulation systems the moisture distribution across the wall 

assemblies is investigated using the X-ray projection method. In the analysis capillary 

active as well as more standard non-capillary active insulation systems are 

investigated. For the imposed quasi steady-state winter condition, the increase of 

stored moisture inside walls with a capillary active system is found to be higher than 

for walls with a traditional vapour tight system. 
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1. INTRODUCTION  

Climate and environmental changes, limited energy sources and rising energy prices 

made energy consumption a central concern all over the world. There seems to be 

no other option than to reduce our energy use and related CO2-emission [1]. A large 

potential to obtain this reduction can be found in the existing building stock [2]. For 

example in Belgium still a quarter of the existing building stock contains hardly any 

insulation. In cases of single leaf masonry walls – the common construction 

technique of the outer walls in many European countries until the Second World War 

– the thermal performance can be increased by applying exterior or interior 

insulation. The latter technique is known as the most risky insulation technique due to 

potential interstitial condensation [3], frost damage, salt efflorescence, mould growth 

[4] and other damage patterns [5]. Though, in the urban context – where a strict 

building line often excludes exterior insulation – or in cases of buildings with a 

historical or worth-preserving facade [6][7], interior insulation is often the only 

possible solution to improve the thermal performance of massive masonry walls. 

Hence, a risk-free thermal upgrade of our culture heritage demands an in depth study 

of the working principle of interior insulation systems and its influence on the wall’s 

hygrothermal performance. Especially during the heating season, interior insulation 

can change the hygrothermal wall performance significantly. By placing the insulation 

layer at the inner side of the wall, the temperature in the masonry wall strongly 

decreases. In addition, if the temperature at the brick-insulation interface drops below 

the dew point temperature, interstitial condensation may occur. To avoid the latter 

damage pattern, often a vapour tight insulation system is recommended. However, a 

vapour tight system avoids the drying out of the masonry wall towards the inside 

resulting in a potential risk on moisture related damage (e.g. frost damage, decay of 

wooden beam ends, etc.).  

To exclude interstitial condensation while allowing the wall structure to dry out 

towards the inside, some innovative, especially capillary active, insulation systems 

[7][8][9][10] have been promoted. Capillary active systems consist of a capillary 

active insulation material in combination with a glue mortar. The capillary active 

insulation material can absorb liquid moisture and redistribute it towards the room. 

Hence, according to e.g. Scheffler and Grunewald [11], potential interstitial 
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condensation can be avoided if a good contact between masonry wall and insulation 

is provided.  

In the current paper, the hygrothermal performance of massive masonry walls 

provided with different interior insulation systems and exposed to a (quasi) steady-

state winter condition is studied. To this aim, different small test walls with interior 

insulation are placed all together in a single hot box-cold box. During the experiment, 

the total moisture increase in the walls is measured. In addition, to investigate the 

working principle of the insulation systems, the moisture distribution across the wall 

assembly is studied by means of the X-ray projection method. In the analysis, both 

capillary active and more standard non-capillary active insulation systems are tested. 

The applied methodology is described more in detail in a first section. Next, the 

results are discussed and some remarks are made. To end, the main conclusion is 

summarized.   

2. EXPERIMENTAL TEST SETUP 

2.1. Wall assemblies 

The hygrothermal behaviour of single leaf masonry assemblies with different interior 

insulation systems is studied. To do so, different small scale test walls are placed 

simultaneously in a hot box-cold box. Each test wall is provided with a different 

interior insulation system (Table 1). The studied insulation systems are commercially 

available and represent the different types of systems, i.e. vapour open non-capillary 

active, vapour tight and vapour open capillary active system. The small scale test 

walls are 30 cm high and 3 cm thick (Figure 1a), where the latter dimension was 

chosen to enable an investigation of the moisture distribution using the X-ray 

projection method. Plexiglas glued at all sides – except the inner and outer surface – 

of each test wall promotes a one-dimensional moisture transport through the test 

walls. Temperature (T-) and relative humidity (RH-) sensors are placed between the 

different material layers and at the interior and exterior wall surface. To keep the 

middle part free for the X-ray measurements these sensors are placed at 

approximately one third height of the test walls. Since the contact between the 

(capillary active) insulation systems can be of crucial importance for the working 

principle [11][12], air spaces between the different material layers due to the sensor 

thickness are avoided by embedding the sensors in a narrow groove in the insulation 

(Figure 1b,c). In addition, a glue mortar was used to stick the hard insulation 

materials at the masonry wall. An exception to this can be found for Wall G, which 

makes an investigation of the effect of the glue mortar possible.  
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2.2. Hot box-cold box 

To investigate the hygrothermal performance of the test walls, a hot box-cold box 

experiment was performed (Figure 2a,b). The different test walls were positioned in a 

frame (Figure 2e) which was fixed between a hot box (Figure 2c) and a cold box 

(Figure 2d). The gypsum board was facing towards the hot box, the brick towards the 

cold box. To promote one-dimensional heat transport, XPS-insulation boards were 

placed between the different test walls. Air leaks, and consequently heat and vapour 

leaks, were minimized by taping all the edges between the test walls, the XPS-

insulation boards and the connecting frame. In the boxes saturated salt solutions 

were used to control the relative humidity. In the hot box (Figure 2c) a saturated KCl-

solution was placed to achieve a relative humidity of approximately 85%. The relative 

humidity in the cold box (Figure 2d) was approximately 45% and was obtained by 

Mg(NO3)2.6H2O and MgCl2.6H2O. In the cold box a temperature of approximately 

2 °C was implemented, using a cooling unit. In the hot box, infrared bulbs were used 

to obtain a temperature of 35 °C. Obviously, these conditions do not confirm with 

realistic boundary conditions, but were selected to obtain in a short time span a 

clearly detectable increase in moisture content when using the X-ray projection 

method. Because of this difference to reality, the aim of the current study is limited to 

the investigation of the working mechanism of the different interior insulation 

systems. No quantitative comparison is intended.  

2.3. Microfocus X-ray radiography 

Microfocus X-ray radiography, a technique evolved from medical science, has proven 

to be also extremely valuable in material science ([14][15][16][17], among others). 

Roels and Carmeliet [16] showed the X-ray projection method as an accurate 

technique to measure the moisture content in materials. In the current analysis, this 

non-destructive technique is used to study the moisture content in the wall 

assemblies exposed to the conditions in the hot box-cold box. For reasons of 

completeness, before the experimental methodology applied to the test walls will be 

described, firstly the crucial elements of X-ray radiography will be reiterated. 

The X-ray projection method is based on the attenuation of materials. When X-ray 

beams are sent through a material, the beams will attenuate. For monochromatic X-

rays, the relationship between the incident (I0) and attenuated (I) X-rays is expressed 

by Beer’s law: 

 
0

exp
I

d
I

   
(1) 
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with I0 and I are the incident and attenuated intensity, respectively, and µ (-) and d 

(m) are the material attenuation coefficient and the material thickness, respectively. 

Hence, the attenuated intensity for a dry (Idry) and a wet (Iwet) sample can be 

expressed, respectively, as: 

     0 expdryI I d   (2) 

 0 expwet w wI I d d     (3) 

with w (-) and dw (m) are the attenuation coefficient and the thickness of a fictitious 

water (or in general, liquid) layer corresponding to the moisture content in the 

material. The moisture content w (kg/m³) is given by: 

w w w wV d
w

V d

 
   

(4) 

with V (m³) is the sample volume, Vw (m³) is the volume of the water and w is the 

density of the liquid phase (1000 kg/m³ for water). Using Eqs.(2) and (4), Eq.(3) can 

be rewritten as: 
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wet dry

w

wd
I I





 
  

 
 

(5) 

which in his turn can be rewritten as: 
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(6) 

 

Consequently, Eq.(6) shows that the moisture content distribution in a sample can be 

determined based on the X-ray projection of the reference (dry) sample and the 

examined (wet) sample. 

2.4. X-ray projection of the test walls 

Before the test walls were placed in the hot box-cold box, X-ray projections of the 

walls were made to determine the reference images or Idry-values. After the start of 

the hot box- cold box experiment, the boxes were opened at regular time steps in 

order to make X-ray images of the moistened walls. The X-ray images were 

performed with a Microfocus Computer Tomography AEA Tomohawk system 
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available at the Department of Metallurgy and Materials at KU Leuven. A schematic 

view of the setup can be found in Figure 3a. The X-ray source was a Philips HOMX 

161 X-ray system (Figure 3c). Due to the rather large dimensions of the test walls 

(compared to the dimensions of most samples studied in the X-ray equipment), the 

distance between the screen and the source was made as small as possible while 

the distance between the sample and the source was made as large as possible. The 

used X-ray energy was 85 keV. The detector (Figure 3a,b) was a CCD 12-bit camera 

(4096 intensity levels). The intensity levels measured by this detector were stored in 

a 1024 x 1024 matrix, where the position in the matrix coincides with the position at 

the test wall. To reduce noise, the average of 256 frames, made at a speed of 25 

frames/s, was used. A dummy-construction (Figure 3b) was used to take into account 

the time instability of the X-ray source. This dummy-construction was composed of a 

frame with several small material samples (dummy’s) and was stored in an oven in 

between the different X-ray measurements, so the moisture content of the different 

dummy’s could be assumed identical during the different measurements. In practice, 

however, the measured X-ray intensity levels for the dummy’s were found to be 

modified during the set of measurements. This modification is expected to be due to 

the time instability of the X-ray source, which will influence the X-ray intensity 

measured for the test walls in a similar way. In order to compensate for this, a 

correction method was applied. Firstly, the relation between the intensity level 

measured during the first (= dry) and the subsequent (= wet) measurements was 

mapped for the different dummy’s (markers in Figure 4), and this per wall and for 

each wet measurement. Note that here the annotation ‘wet’ refers to the 

measurements after the start of the hot box-cold box experiment. The dummy’s 

remain dry during the wet measurements. The first (= dry) measurement was taken 

as a reference. Thus, the relation shown in Figure 4 gives for each measured ‘wet’ X-

ray intensity level the companion X-ray level that is expected if the X-ray source 

would be stable in time. This correction function can also be used to transform the 

measured wet X-ray intensity levels of the test walls in corrected wet X-ray intensity 

levels. To increase the accuracy of this correction function, several dummy’s with an 

attenuation in the same range as the applied materials were used. An example of the 

impact on the wet X-ray intensity level obtained by the correction function together 

with the determination of the moisture content is shown in Figure 5.  
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3. RESULTS 

3.1. Total weight increase 

During the experiment, at different time steps the box was opened to weigh the test 

walls. The measured weight increase in the total wall assembly is plotted in Figure 6. 

A clear subdivision based on the different systems can be made. The weight 

increase of the wall without insulation (A) and the wall with the vapour open, non-

capillary active mineral wool (B) is the highest. A lower weight increase is found for 

the capillary active systems (F,G,H,I,J). However, the weight increase of these 

systems is significantly higher than found for the vapour tight systems (C,D,E,K). 

Note also that in the beginning of the experiment, the weight increase of the wall 

assembly with the vapour open mineral wool insulation (Wall B) is similar to the 

weight increase of the capillary active systems H, I and J. Here, hygric buffering plays 

a major role. The interstitial condensation has still a minor influence. The fast weight 

increase of the wall assembly without interior insulation can be attributed to the lower 

temperature at the gypsum board in combination with the high indoor relative 

humidity which results in a high moisture content of the gypsum board.  

3.2. Moisture distribution 

Figure 7 shows the moisture content profiles, obtained by the X-ray projection 

method, for Wall A, B, C, D, F, G, H, I and J (for the wall compositions see Table 1). 

Wall E and Wall K, which are both provided with a vapour tight insulation system, 

show a similar hygric behaviour as found for Wall D and are hence not shown in 

Figure 7. The figures show only the main field of interest, which is constituted by the 

insulation system and a part of the masonry wall at the side of the insulation system 

(rectangle in Figure 8). From left to right, gypsum board, insulation (except for Wall A) 

and a part of the masonry wall can be observed. In the wall assemblies A, D, F, H, I 

and J also a glue mortar between the masonry wall and the insulation material or the 

gypsum board was applied. The horizontal board visible in the part of the masonry 

wall corresponds to a mortar joint. Note also that in some cases at the interfaces 

(e.g. between insulation and gypsum board or between insulation and masonry) an 

unexpected line indicating an apparent increase or decrease in moisture content can 

be observed. This can be due to a small shifting of the wet image compared to the 

dry image caused by an expansion of the materials during the experiment. Figure 7a 

shows because of the lower surface temperature an important moisture increase in 

the gypsum board of the non-insulated wall. Also the increased moisture content in 

the glue mortar is clearly visible. Remember however that the imposed indoor 
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conditions differ widely from realistic conditions. The mortar joint shows a higher 

moisture accumulation than found in the bricks. 

In cases of the walls with mineral wool (Wall B and C) or XPS (Wall D), no moisture 

accumulation is found in the insulation material. Due to interstitial condensation in the 

case of the vapour open system (Wall B, Figure 7b), in the mortar joint an increased 

moisture content is observed. This is not found when a vapour tight interior insulation 

system is applied (Figure 7c and d). For Wall D, the glue mortar shows no moisture 

increase. The moisture behaviour observed in the capillary active insulation is totally 

different from the behaviour found in the non-capillary active systems. Potential 

interstitial condensation will occur between the glue mortar and the interior insulation 

and will be redistributed inwards by the capillary active insulation. In addition, as 

shown in Figure 7e, g, h and i (Wall F, H, I and J), the moisture content in the glue 

mortar can increase significantly. When autoclaved cellular concrete insulation is 

applied to the masonry wall by use of a glue mortar (Wall F, Figure 7e), at the side of 

the glue mortar a small increased moisture content is found in the insulation material. 

However, this increase could be partially due to the presence of small glue mortar 

(grains) in the pores of the autoclaved cellular concrete. When no glue mortar is used 

to stick the autoclaved cellular concrete insulation to the masonry wall (Wall G, 

Figure 7f), this layer with increased moisture content is not observed. Additionally, it 

should be noted that in the latter case the moisture increase in the mortar joint is 

larger than found when the glue mortar was used. The reason for this could be the 

impossibility of an inwards moisture redistribution. Interstitial condensation will be 

buffered by the masonry wall instead of by the capillary active insulation. This 

behaviour found in cases of a poor contact between masonry wall and capillary 

active insulation system was also pointed out by Scheffler and Grunewald [11]. The 

moisture profile observed in the calcium silicate (Wall H, Figure 7g) shows a more 

gradual course.   

The increased moisture level is most pronounced in the wood fibre board with 

embedded functional layer (Wall I, Figure 7h) and cellulose (Wall J, Figure 7i). The 

wood fibre board consists of three layers of 2 cm thick. The two wood fibre layers 

towards the room side are glued to each other and are separated from the third layer 

by a vapour barrier, which is called the functional layer. The moisture content in the 

first millimeters next to the functional layer has been increased. Since this is only 

observed at the side closest to the room, an inwards redistribution is expected. 

However, in contrast to the working principle explained by the manufacturer, moisture 

accumulation occurred also next to the glue mortar layer. Moreover, the accumulated 

moisture in the wood fibre board at the cold side of the insulation seems to be larger 

than found next to the functional layer.  
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In general, it can be concluded that although a capillary active insulation system 

reduces the risk on interstitial condensation between the masonry wall and the 

capillary active insulation system, the moisture will be partially captured by the glue 

mortar and the insulation material. This moisture can be redistributed towards the 

room. Additionally, the results show that for some of the investigated systems a 

redistribution to the masonry wall is still possible. A correct match of the material 

properties of the glue mortar and insulation will be of crucial importance to obtain a 

secure insulation system, as also mentioned by Scheffler and Grunewald [11]. The 

functional layer with a relative humidity dependent vapour resistance embedded in 

the vapour open wood fibre board was found to lose its functionality.   

3.3. Weight increase of the separate parts 

At the end of the experiment, the test walls were demounted and the different 

material layers were weighed separately. The moisture content in the glue mortar 

layer at the end of the experiment is given in Figure 9a. The moisture content of the 

glue mortar used to stick the capillary active insulation materials is higher than found 

for the glue mortar used in combination with the vapour tight systems. However, due 

to the hygroscopic character of the glue mortar, also the glue mortar layers applied in 

the vapour tight systems capture a reasonable – but lower than in the case of the 

capillary active systems – amount of moisture. Additionally, it should be noted that 

the moist glue mortar layers in the capillary active systems were found to be partially 

pulverized. The accumulated moisture tends to degrade the layer, which could in the 

long term influence the hygrothermal behaviour.   

The average moisture contents in the insulation materials are shown in Figure 9b. 

The capillary active systems can be distinguished from the non-capillary active 

systems by their capacity to accumulate moisture. For Wall G (ACC without glue 

mortar), however, a smaller moisture content is found. Due to the absence of the 

glue mortar layer, the risk exists that interstitial condensation cannot be transported 

to the capillary active insulation. If a glue mortar layer provides a good contact 

between the masonry wall and the insulation material (Wall F), a moisture 

redistribution is possible. Note also the large difference between Wall J and Wall K. If 

no vapour retarder is added (Wall J), the moisture content in the cellulose is much 

higher.  
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4. REMARKS 

4.1. Measurement techniques 

To study the hygrothermal performance of wall assemblies with different interior 

insulation systems, a combination of measurement techniques was applied; though 

each of these techniques was found to have some drawbacks. The traditional 

measurement technique based on temperature and relative humidity sensors is 

inadequate to thoroughly characterize the working principle of capillary active 

insulation systems. Some results obtained by use of the temperature and relative 

humidity sensors can be found in [18]. When using sensors between the masonry 

wall and the insulation system caution is required to avoid a disturbance of the 

working principle. Additionally, interstitial condensation could disturb the relative 

humidity sensor. The reliability of the measurement results after interstitial 

condensation occurs is not guaranteed. More innovative techniques are desirable.       

The X-ray projection method was found to be a valuable technique to study the 

working principle of capillary active insulation systems. This technique is commonly 

used to determine the liquid flow in porous materials [16]. In the latter case a 

quantitative determination of the moisture content is possible. For measuring vapour 

transport, the technique is less commonly applied, due to much lower changes in 

attenuation and hence a less visible contrast and a larger inaccuracy. This in 

combination with a potential modification of the X-ray spectrum due to the long 

measurement period avoids a quantitative measurement. Additionally, the small test 

walls are sensitive to imperfections and hampers purely one-dimensional heat and 

moisture transport. 

4.2. Boundary conditions 

To achieve a view on the moisture redistribution caused by interstitial condensation 

within a reasonable period of time, the hot box-cold box experiment described in this 

paper was performed for severe and rather unrealistic boundary conditions. 

Additionally, the applied measurement techniques required a test configuration which 

was sensitive to potential imperfections and inaccuracies. A numerical study on the 

hygrothermal performance of different interior insulation systems exposed to a less 

severe steady-state winter condition [18] showed, however, similar trends.           

5. CONCLUSIONS 

Interior insulation is the most risky insulation technique, though is often the only 

possible solution to upgrade the thermal performance of existing massive walls. In 
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this article, the hygric performance of walls with different interior insulation systems 

exposed to a quasi steady-state winter condition was studied based on a hot box-

cold box experiment. Based on the experimental results, it can be concluded that 

from the point of view of interstitial condensation a vapour tight system is preferable 

to a capillary active interior insulation system. For the studied steady-state winter 

condition, the latter system results in an accumulated moisture content in the wall, 

which is not observed for the vapour tight interior insulation systems. A study of the 

separate parts showed that the weight increase of both the insulation materials and 

the glue mortar was the highest for the capillary active systems. In addition, the X-ray 

projection method was found to be a valuable technique to study the moisture 

distribution across the wall, especially when a capillary active interior insulation 

system is applied. The glue mortar used to stick the capillary active insulation at the 

masonry wall tended to store a large amount of moisture. The remaining part was 

distributed towards the room by capillary motion, which was clearly visible by the 

moisture profiles. In order to visualize these profiles, very sever boundary conditions 

had to be applied. This probably resulted in an overestimation of the moisture 

storage in the studied wall assemblies, though as numerically shown in [18], a similar 

– but less pronounced – trend can be observed for  realistic steady-state winter 

conditions. Hence, although not quantitatively correct for realistic conditions, the 

experimental results achieved in the current study give a clear view on the working 

mechanism of the different interior insulation systems.       

Where in the current paper the study was limited to steady-state conditions, a further 

study is required to obtain a view on the hygrothermal performance of interior 

insulation systems exposed to varying climatic conditions, with inclusion of wind-

driven rain and solar radiation.  

NOMENCLATURE 

Symbols 

d Thickness (m) 

I Attenuated X-ray intensity (-) 

I0 Incident X-ray intensity (-) 

RH Relative humidity (%) 

T Temperature (°C) 
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V Volume  (m³) 

w Moisture content (kg/m³) 

Greek symbols 

µ Attenuation coefficient (-) 

ρ Density (kg/m³) 

 Bulk density (kg/m³) 

Subscripts 

cor Correction  

w Water  

Abbreviations 

ACC Autoclaved cellular concrete  

CaSi Calcium silicate  

CEL cellulose  

CC Cellular concrete  

CG Cellular glass  

EPS Expanded polystyrene  

MP Multipor®  

MW Mineral wool  

PAVA Pavadentro®  

SVR Smart vapour retarder  

WFB Wood fibre board  

XPS Extruded polystyrene  
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TABLE CAPTIONS 

Table 1. Composition of the different test wall assemblies. The insulation thickness was 5 cm, 

except for the cellular glass and the wood fibre insulation (6 cm). In the latter cases the 

masonry was reduced to 28 cm. For the glue mortar, Multipor glue (0.4 liter H20 for 1 kg 

Multipor glue) was used. The material properties of the different materials are described in [18]. 

(VO-NC = vapour open non-capillary active, VO-C = vapour open capillary active, VT = vapour 

tight). 

 

FIGURE CAPTIONS 

Figure 1. (a) One of the test walls, (b and c) RH- and T-sensors are embedded in the material. 

Figure 2. Hot box-cold box experiment: (a) real view hot box-cold box, (b) schematic view hot 

box-cold box concept, (c) hot box, (d) cold box, (e) connecting frame.  

Figure 3. (a) Schematic view of the X-ray measurement setup, (b) a test wall with dummy-

construction is placed in front of the X-ray screen, (c) Philips X-ray source.   

Figure 4. Example of a correction function determined based on the attenuated intensity levels 

for the dummy’s in the dry (Idry,dummy) and wet (Iwet,dummy) X-ray images. To correct the measured 

attenuated intensity levels for the walls, Idry,dummy should be replaced by Iwet,cor and Iwet,dummy 

should be replaced by Iwet. 

Figure 5. Determination procedure for the moisture content by use of the correction function 

determined in Figure 4. 

Figure 6. Total weight increase of the different test walls during the hot box-cold box 

experiment. The different test wall compositions are given in Table 1. 

Figure 7. Moisture distribution in the wall assemblies after six weeks in the hot box-cold box 

experiment. At the figure, the gypsum board (GB) – insulation – eventually a glue mortar (GM) 

and a part of the masonry wall are plotted (see also Figure 8).  

Figure 8. Field of interest indicated by the dark coloured rectangle: gypsum board, insulation 

layer, part of the masonry wall. 

Figure 9. (a) Moisture content of the glue mortar layers (mass of moisture per mass of dry 

material), (b) average moisture content in the insulation material (in order to make a better 

comparison between the different materials, the measured mass of moisture per mass of dry 
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material is multiplied by the density of the material [18], thus the mass of moisture per volume 

of material is shown). The different test wall compositions are given in Table 1. The circle 

indicates the results for the wall assemblies with a vapour open capillary active insulation 

system.  
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TABLE 1 

 

 A 
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ID
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ID
E

 

 
 
 
 
 

Masonry 
wall  

(+/- 29 cm) 

Glue mortar  
 
 
 
 
Gypsum 

board  
(1.25 cm) IN

S
ID

E
 

 

VO-NC B Mineral wool 

VT C Mineral wool Smart vapour retarder 

VT D Glue mortar XPS 

VT E Glue mortar Cellular glass 

VO-C F Glue mortar Autoclaved cellular  
concrete (Multipor®) 

VO-C G Autoclaved cellular concrete (Multipor®) 

VO-C H Glue mortar Calcium silicate 

VO-C I Glue mortar Wood fibre insulation with integrated 
functional layer (Pavadentro®: [13]) 

VO-C  J Glue mortar Cellulose 

VT K Glue mortar Cellulose Smart vapour retarder 
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FIGURE 1 
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FIGURE 2 
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FIGURE 3 

 

 

 

FIGURE 4 
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FIGURE 5 
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FIGURE 6 
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FIGURE 7 

 

                    a) 
 

                 

Wall A

GB  GM  Masonry
  

b) 
 

Wall B

GB     Mineral wool     Masonry
 

c) 
 

Wall C

GB     Mineral wool     Masonry

SVR

 
d) 
 

Wall D

GB         XPS       GM  Masonry
 

e) 
 

Wall F

GB      ACC        GM  Masonry  

f) 
 

Wall G

GB        ACC             Masonry  

g) 
 

Wall H

GB          CaSi GM   Masonry  

h) 
 

Wall I

Functional layer

GB   WFB (+ layer)    GM Masonry  

i) 
 

Wall J

GB       Cellulose  GM  Masonry
 

Negligible  
increase  
in moisture 
content 
 

 
High  
increase 
in moisture 
content 

 

 



Postprint: Vereecken E, Roels S. A comparison of the hygric performance of interior 

insulation systems: A hot box-cold box experiment. Energy and Buildings 80 (2014), 

pp. 37-44. DOI information: 10.1016/j.enbuild.2014.04.033 

23 

 

FIGURE 8 
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FIGURE 9A 
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FIGURE 9B 
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