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Introduction   
An experiment has been designed to investigate the problem of slow drying and subsequent rotting of 
buildings’ wooden frames.  Current research seems to be largely focused at keeping water out of the wall 
cavity.  This policy may be ineffective in the end since there are many points of water entry (leaking 
window frames, burst water pipes, internal guttering overflowing, cracks in cladding, etc).  There is also 
the problem of the timber being wet during the building process so that adequate drying capability is 
necessary even without leaks.  In particular the sole-plate may be saturated, but the pre-gibbing moisture 
measurement done is often done on the higher studs, and thus does not reveal this before the cladding and 
gib is nailed on.  The question that appears to need to be addressed, is whether there is a method by which 
the wall framing, once wet, can be dried with the cladding and gib in place. 
 Such a question needs to be answered as if untreated wood remains at above 20% moisture for any 
significant length of time (several months), then it will develop rot.  Once the rot is established it carries 
its own moisture supply, and so is very diff icult to stop.  Since the recent widespread use of untreated 
timber for building framing this point has been made more important as in untreated timber the rot moves 
at 1.8 meters per year.  Thus the average li fetime of a building would be expected to be about 3 years.  
Obviously this is completely unacceptable and a solution must be found. An additional, and in some ways 
more serious problem, is that if wall cavities  remain near saturation and actual condense for some time 
toxic moulds may form which can cause serious health problems for the occupants of the house. 
 This experiment seeks to address these problems with the development of a modified cladding 
system that allows air to flow throughout the wall, and then exit through vents at the bottom.  Thus, in 
theory, the wood inside can dry through the venting provided.  Care must be taken however, as the 
insulation of a building is considered to be important, and any vents in the wall cavity could obviously 
have serious detrimental effects on the thermal-insulation of the structure.  Thus we need to establish if it 
is possible to provide adequate ventilation to allow timely drying out whilst stil l preserving the thermal 
insulation properties of the structure. 
 
Specific Aims 
To determine whether the diagonal grooved HITEX Diamond Styrofoam cladding design dries 
significantly faster once wet than the standard fiber-cement system.  In addition the role of the building 
paper in the drying process needs to be tested. Whilst measuring drying rates it is important to also 
estimate the thermal insulating properties of the various cladding system with various levels of ventilation. 



Method 
 
Experimental Setup - Wall  
A test-rig consisting of three 2.4m high by 1.2m wide wall panels was constructed for this test.  Two 
consisted of the HITEX diamond polystyrene cladding (as shown in the diagram below).  The third 
consisted of a standard HARDITEX cladding with batts for thermal-insulation.  The walls were connected 
together, fitted with a roof, and door for access.  The wall construction was ‘ inside-out’ thus allowing the 
Gib (usually on the inside) to be exposed to the air-conditioned lab (simulating the standard off ice 
conditions) and the interior of the test-rig to be exposed to simulated exterior conditions (by use of air 
pumped from outside).  The design is shown in fig’s 1 & 2. 

Fig 1:  Individual Wall Design 
 
Experimental Setup - Overall Sensor Distr ibution 
For this experiment the temperature gradients across the cladding was desired as was the humidity in the 
wall , and most importantly, the moisture content of the wood.  To this end temperature and humidity 
sensors were installed in each wall, the lab and the interior of the structure (as shown diagrammatically 
below).  Moisture probes were installed along the wood to allow easy data-recording using a hand-held 
moisture-meter which measures the moisture content of the wood through the change in resistance. 
 
Experimental Setup - Temperature Sensor Design 
This experiment required a cheap but relatively robust and reliable temperature sensor.  Thermocouples 
were ignored as being too hard to calibrate, and the standard temperature sensor for the datalogger proved 
exceedingly expensive.  Thus Dick smith Thermistors were utili sed with a simple circuit.  The resistance 
of the Thermistor changes with temperature, which changes the voltage produced, thus this provides an 
effective measurement of temperature.  The changes are quite large with each change in temperature thus 
the sensor is relatively easy to calibrate.  The voltage across the thermistor was measured using one of the 
twelve ports on the datalogger.   The 5V supply was provided by the dataloggers onboard power-supply. 
 
 



Calibration was achieved by placing all twelve 
sensors (sensor one later was broken, and since 
only eleven were required, not repaired, it was 
the redundancy) in the interior chamber of the  
test-rig, and heating it rapidly with a fan-heater.  
Once the temperature had reached approximately 
45 degrees (the sensors over range at 
approximately this point), then the unit was 
switched off and the temperature inside allowed 
to cool.  This was done so that the change in 
temperature was slow as the reference unit used 
to calibrate the sensors had a slower reaction 
time than the thermistors (being of larger size). 
 Calibration for low temperatures utilized 
a chest freezer.  The freezer was cooled to 
approximately -18 C, then switched off.  With 
the lid removed a polystyrene ‘ lid’ was used to 
control the rate of heating to the inside.  Thus the 
sensors were slowly heated, providing a 
calibration curve for between -18 C and 22 C 
(room-temperature).  
 
 
 
 
 
 

Fig 2.  Overall Structural Design 

Fig 3.  Sensor Distribution inside Wall -cavities 



Experimental Setup - Humidity Sensor 
Design 
The humidity sensor was a relatively new 
‘arrival’ to the experiment due to complications 
in obtaining the sensors required.  It was 
installed three days after the commencement of 
the second run.  The sensor consists of a semi-
conductor on a ceramic ‘chip’ , this produces a 
voltage when supplied by a 5V source that is 
linear with respect to the relative humidity (i.e., 
easy to calibrate). 
 The sensors were wired as given below, 
and the voltage produced was measured by the 
sensor-ports of the datalogger.  As with the 
temperature sensors the supply was provided by 
the dataloggers 5V port. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4:  Overall Sensor distribution 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 5. Humidity Sensor Circuit and Lead Polarity/colour Diagram. 
 
 



Experimental Setup - Moisture Probe Design 
The biggest problem with measuring the moisture of the wood was the necessity to measure the 
moisture-content at the centre of the sole-plate without removing the Gib paneling to do so, and also to 
measure the moisture (in the second run) of the side studs and top knog without removing the Gib.  
Thus two types of ‘ probe’ were used to allow the moisture-meter to measure this. 
 In the sole-plate  plastic-insulation was used so that the resistance was only measured between 
the tips of the nail (i.e., in the centre of the wood where the nails were positioned).  For the nails 
positioned on the stud and top knog a different mechanism was required as the nail needed to be able 
to enter the gib at an angle, and the tip enter the stud or knog (thus measuring the surface-moisture 
content).  To insulate the rest of the nail , but still keep it so that it would slide easily through the gib, 
tape was wrapped around the nail l eaving only the tip and the end exposed.   
 The positioning of the nails and the design is shown diagrammatically below: 

 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 6.  Moisture Sensor positioning and Design. 
 
 
 
 
 
 
 



Experimental Setup - Simulating a Diurnal Cycle 
Although it was originally planned to have an air-conditioning system to forcibly control the 
temperature inside the chamber and thus simulate a diurnal cycle this proved to be prohibitively 
expensive.  An improvised system using a fan-heater and chest-freezer also proved to be problematic 
and ultimately unusable (fan-heater overheated and chest-freezer defrosted!).  Thus it was determined 
that a simpler system was needed. 
 The system used for the preliminary and second runs uses the environmental conditions from 
out the window of the lab, enhanced at midday by a set of six 150W lamps placed in the interior of the 
Test-rig.  This proved adequate for the task.   
 To produce suff icient airflow, but not a great wind computer ‘muff in’3 ½” fans were used to 
suck and blow air into and out of the pipes that lead to the window.  The system has the advantage that 
it only has one mains power source (as the fans work off a 12V power-supply), and considering the ex 

 
Fig 7.  Pipe and light arrangement for Test-rig 
 
equipment involves a large amount of water this is a plus.  It does have the disadvantage that a winter 
temperature cannot be simulated in summer, but that may be fixable in the future. 
  
Experimental Setup - Dataloggers 
The dataloggers for this experiment are CR10 Campbell Scientific dataloggers.  Care must be taken 
with using these as they have no battery, thus any loss of power results in loss of data.  Apart from this 
they are quite robust, and thus suitable for working in a high-water environment (which occurred 
during the wetting of the walls during the second run).   
 Two dataloggers are used for this experiment as the number of sensors is larger than the 
number of ports on each logger.  Each logger is programmed using the standard datalogger 
programming language (see CR10 manual for information on the programming of the logger).  To 
solve the problem of data-loss in the event of a power-cut (a common occurrence due to the building 
work in progress over the Christmas break) the loggers were attached to a 12V battery which was in 
turn connected to the power-supply.  Thus if the mains power went out, the 12V battery would keep 
powering the loggers until the power could come back on.  Of course, in this event the timer-switch 



used for the lights and the fans would switch off , but at least there would be no loss of data, and on the 
next moisture-meter reading the fans and lights could be reset. 
 
 

Fig 8.  Datalogger setup.  The names of the dataloggers are given after the programme names loaded 
into each. 
 
Data-collection. 
The data collected from the dataloggers is logged hourly.  That is the resolution for the humidity and 
temperature sensors is hourly.  This timing was used as it provides the largest amount of time without 
downloading, and because there was really no point in logging at a higher resolution. 
 The moisture probe data is collected manually, thus is dependent on someone taking the 
readings.  During the preliminary run it was collected at uneven intervals, but every few days.  The 
second run was recorded every day during the week except over the weekend.  This collection timing 
has proved suff icient as the moisture values do not change significantly from day to day. 
 
Preliminary Run Setup 
For the preliminary run only the sole-plate was desired to be saturated.  The method was that over a 
two day period water was poured onto the sole-plate hourly until the moisture level grew high enough.  
This method was extremely ineff icient as most of the water poured onto the floor (thus creating a flood 
that had to be cleaned up, particularly as there were power-points in the floor).  Once the Diamond 150 
had reached saturation the experiment was deemed ‘needing to start’ .  And so it was begun with the 
other sole-plates not yet at 40% saturation.  The gib was placed back on, and then taped shut to seal the 
air-gaps (which are important as we are testing to see whether ventilation assists the drying time).  
Data was then collected over the period 24 December to 13 January as described above.  Only the 
moisture probes in the sole-plate were present during this experiment. 
 



Second Run Setup 
For the second run it was determined that a new method of saturating the wall was necessary, also that 
the entire compartment needed to be saturated (to prevent redistribution of water and to closer 
simulated the conditions found if a large amount of water has leaked into the cavity, and thus saturated 
the internal cavity).   
 To this end wet towels were placed over the wood-frame members required to be saturated and 
periodically wetted.  In addition the batts from the cement board were saturated and then positioned in 
strategic places to provide a large amount of water to the system  (we found that they hold far more 
water than the towels could).   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 9.  Placement of towels and wet-batts to saturate wall members. 
 
Although this method created a ‘f lood’ it was not to the same degree as that of the previous method.  
After four days the sole-plates were well saturated, and the other members were likewise very wet.  As 
with the preliminary experiment the gib was placed back on and the wall taped up, except that tape 
was placed up the side of the wall part (where there are air-leaks) on the Diamond walls.  Further 
moisture probes in the side-studs and the top knog were added to allow the redistribution of water to be 
detected, and also to investigate the drying patterns of the wall cavity in general. 
 
Results 
Preliminary Experiment 
Although this experiment was rushed to be started as the Christmas break was approaching it did 
provide valuable data about the time scales involved (which as mentioned above was not previously 
known).  The temperature data is too numerous to be included in this report, but has been placed on a 
disk so that it may be later analysed.  The moisture data is li kewise stored for future reference, but will 
most likely not be required as the second run data has superseded it. 
 As one can see (see fig 21) although the Diamond 150 wall started at saturation it rapidly 
reached its equili brium moisture content.  The Cement wall however, starts from a lower moisture 
level, and by the time of the termination of the experiment had not yet reached equili brium. 
 One will also notice the ‘strangeness’ of the sensor three (cement wall - right), this is because it 
is believed that the probe is positioned in a knot in the sole plate timber.  Thus the water takes time to 
diffuse across the barrier between the wood and the knot, and the density also affects the percolation of 
moisture into it.  A knot is also suspected in sensor 7 (Diamond All wall - Left), but this is not seen 
here, this has been detected during the wetting process for the second run. 
 At the end of the experiment the moisture content of the side studs and top knog was measured.  



At the beginning they were all between 10-12%.  The data also shows how there may be redistribution 
observed in the cement wall (see moisture section as above). 
  
 
Second Run Experiment 
Data 
Likewise, data is too extensive to give here, but is stored in electronic form for further analysis. 
 
Observations 
With the saturation of the entire wall compartment (i.e. Batts, wall -frame etc.) an interesting thing was 
noticed.  The batts when they get wet shrink.  This causes them to fall down the wall (under their own 
weight), this reduces the insulation significantly!  Additionally the batts once wet appear to be more 
susceptible to getting wet again (assuming they do not dry out significantly).  Another interesting fact 
was when the HARDITEX was wet, the small cavity between the HARDITEX and building paper was 
fill ed up with water so that it could soak into the wall l ater.  It was found that very quickly water 
droplets formed on the opposite side of the building paper, demonstrating that very quickly moisture 
could go through this surface.  If indeed the purpose of building paper is to keep the moisture out of 
the wall , then it is not achieving its goal in these conditions (which would mimic water entering 
through a crack in the cladding).  



Analysis 
Temperature Gradients 
One of the aims of this experiment was to determine whether the insulation provided by the HITEX 
cladding was suff icient to make the use of batts redundant even with cavity ventilation.  As the 
following set of graphs show (taken from second-run data), the polystyrene provides far better 
insulation (mainly due to the fact that the batts are wet, as would be expected in a ‘ leaky-building’ .  
The batts under these conditions sink down the wall , thus reducing the insulation as only half the wall 
is covered, and cause considerable degradation of the R-value, due to the batt being fill ed with water, 
rather than air, thus conducting heat better), and thus is superior to the cement-board cladding: 

 
Fig 10. Temperature 2nd run showing diurnal variation with time for Cement Wall  

 
Fig 11. Three diurnal cycles showing gradient microstructure in cement wall  
 
 
 



 
Fig 12.  Temperature 2nd run showing diurnal variation with time for Diamond 150 Wall . 

 
Fig 13. Three diurnal cycles showing gradient microstructure in Diamond 150 wall  



 
Fig 14.  Temperature 2nd run showing diurnal variation with time for Diamond All Wall . 

 
Fig 15. Three diurnal cycles showing gradient microstructure in Diamond All wall  
 
One can clearly see that the thermal-resistance of the polystyrene is better 
than that of the batts.  But, more interestingly, the lack of building-paper does not hinder this thermal-
resistance (in fact the DAll appears slightly worse, though this is most likely an artifact of the finite 
resolution of the thermistors, and is within the likely error-bounds for the temperature sensors used).   
 
The following shows the gradients across the walls.  These graphs, taken during the high-temperature 
part of the cycle, clearly show the insulation properties of the walls.  The cement board clearly has 
littl e thermal-resistance, and the wet-batts, only slightly more, thus a large amount of heat is being 



radiated out of the gib (the steepness of the curve from the ‘ Ins.Gib’ to the lab mark shows how much, 
this line should be as shallow as possible, the more shallow the line, the less heat that the building is 
allowing through, or out of it, thus the better the insulation). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 16, 17, 18: Gradients across wall for three consecutive timestamps. 
 
Calculating these gradients, one sees that the HITEX cladding has a much steeper gradient, and thus 
obviously has a greater R-value than the batts.  These values are given below (smaller/negative is 
best): 
 
1200 
TC: 1.8641 
T150: 0.1433 
TAll: -0.3367 
 
1300 
TC: 4.2742 
T150: 0.7446 
TAll: 0.0607 
 
1400 
TC: 3.1643 
T150: 0.3824 
TAll: 0.6040 
 
As one can see, that although the dry batt may match the HITEX cladding, that it most certainly does 
not when wet.  The insulation of the T150 and TAll i s ten times better than the wet batts.  As the 
problem here is that of a leaky building, one would wonder why anyone would want to put a batt in 
their wall , as the reason for its placement is insulation, but it is clear, that once wet (a situation likely 
to occur), its insulation capabilit y is negligible. 
 
 

 



Humidity 
At the time of the second run, humidity sensors were installed on the internals of the walls to give data.  
This is plotted below.  The position where they are all reading flat-line is before the sensors were 
installed: 

 
Fig 19.  Humidity sensor readings over experiment duration 
 
As one can see that although the humidity in the lab varies slowly over the time period, and the 
humidity in the exterior-simulated environment varies greatly with the raising in temperatures (cf. the 
temperature graphs given above which show that as the temperature rises inside the cavity, the 
humidity decreases, and vice versa., as is expected from the physics of the situation).     

The humidity sensors for the cement is reading a different set of curves, which is probably due 
to the heating that is no longer insulated from for the batts, and is also about twenty percent higher 
than the rest of the sensors.  This is most likely due to the air-tightness of the cavity, thus the humidity 
has been raised well above the humidity of either the environment or the other cavities. 
 
The ‘noise’ of the D150 and Dall sensors is of particular interest, as they appear to be different from 
that recorded by all the others.  More importantly, the humidity appears to stay quite low inside the 
chamber, despite the fluctuations from outside, both in the lab, and in the interior chamber.  An 
expanded section of the space 200-225 hours with just D150, environment, and DAll sensors is given 
below: 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 20.  Expanded view of environment, D150 and DAll humidity data readings for 200 – 225 hours 
 
As one can see, although the lab and ext.sim humidities (environment humidities) appear quite smooth, 
the lines for the D150 and Dall  sensors are quite ‘ jagged’ .  The resolution of the sensors is only about 
+/- 5%, but the other lines appear so smooth, that obviously either this may be a malfunction in the 
sensor, or perhaps something significant in the system. 
 One possible explanation could be that the air inside the cavity is circulating.  As it does so, it 
places the sensor in a changing humidity environment.  Because the sensors only record hourly, they 
pick it up at different parts in this cycle.  The humidity change would not be much in the circulation, 
but the difference here is only +/-5%, so it is not much.  This would explain the difference between 
these two, and the other three sensors.  The humidity in the lab remains basically constant, and any 
circulation is too slow to change rapidly.  In the cement board, there is no circulation (and indeed, the 
possibilit y of condensation due to the very high humidity), but in the D150 and Dall it i s a small air-
cavity circulating, and so could, quite plausibly give the readings found here. 
 This finding is important, as it shows quite clearly that the cement-board’s humidity inside the 
cavity is very high and possibly condensing, while in the D150 and All boards it is comparatively low 
(thus promoting drying) due to the ventilation provided by the material. 



 
 
Moisture Levels 
The main part of this entire experiment was to determine whether the ventilated HITEX design caused 
the walls to have a much lower drying time.  The preliminary experimental results are graphed below 
(the solid black line gives the 18% moisture mark, below which the rot cannot be established):   

 
Fig 21.  Moisture values from 1st run. 
 
As one can see these results do not show much, apart from a general time scale (which was useful for 
determining how long the second run would take), and that the drying is approximately exponential (as 
theory would dictate from diffusion).  However, the general low resolution of the data points and the 
problems with redistribution mean that this data is not particularly representative of the drying 
capabiliti es of the wood.  Though it is obvious from this data, that the drying of the D150 wall i s 
significantly better than the drying for the cement board. 
 
Calculation of the preliminary alpha-values (as explained below), gives the following: 
Cement = 0.28 
D150 = 0.35 
DAll = 0.077 
 
Obviously the Dall i s well down due to the unsatisfactory nature of the data-set (as can clearly be seen, 
the exponential nature is almost undetectable).  However, even this preliminary data shows that the 
D150 is better than the cement (but only by a small amount).  However, the message is clear.  With 
D150 the sole-plate can be dried within the period of a month (which is well under the ninety day 
limit). 
  



Thus, most of the attention will be focused on the data from the second run.  The graphs of the various 
sections and their moisture contents are given below (the solid black line gives the 18% moisture 
mark, below which the rot cannot be established): 
 

 
Fig 22. Left Stud Top.  Gives excellent demonstration of drying of left stud.  D150 is exponential as 
expected, DAll i s slightly more linear, most likely due to redistribution by gravity. 

 
Fig 23.  Left Stud Bottom.  DAll shows redistribution by moisture going down with gravity, once DAll 
goes past a certain point it begins to dry.  D150 unaffected by gravity (as process of drying too fast to 
make this significant), so exponentially decays with time. 



 
Fig 24.  Top knog.  Data hindered by fact top-knog not very saturated, but some exponential drying 
can be seen here.   

 
Fig 25.  Right Stud Top.  Excellent display of exponential decay for all walls, reason for ‘steps’ in 
DAll and D150 probably to do with resolution of equipment used.  Cement shows quite steep drying, 
possibly due to air-leaks through non-sealed gaps. 



 
Fig 26.  Right Stud Bottom.  Exponential motion in Cement and DAll .  D150 behaviour odd, but 
possibly due to redistribution in wood from sole-plate.  Though other wood does not show this.  DAll 
‘steps’ due to resolution. 

 
Fig 27.  Top Gib Left.  Cement drop then climb due to redistribution (Gib easily redistributes water 
from wood framing).  Others show spike at similar time.  Not entirely certain why occurs at this point. 



 
Fig 28.  Top Gib middle.  Cement drying virtually negligible due to contact with wet batts.  Likewise, 
drying on other two hindered by wood framing.  Note decrease in D150 greater than in DAll  

 
Fig 29.  Top Gib Right.  Again, large drop at 4-6 days.  Possibly side framing wet, so takes a while to 
dry.  Diamond 150 dry virtually to begin with. 



 
Fig 30.  Bottom Gib Left.  All gib saturated until top Gib begins to get down near equili brium, so 
bottom begins to dry as well . Thus explaining possibly sudden drop at around 6 days.  Slope 
exponential for DAll , most likely li kewise for D150 

 
Fig 31.  Bottom Gib Middle.  Exponential decay evident in D150 and DAll .  Cement fluctuation 
causation unknown. 



 
Fig 32.  Bottom Gib Right.  Again, exponential decay for D150 and DAll .  Sudden drop in Cement at 
12 days. 

 
Fig 33.  Sole Plate Left.  Drying in both DAll and D150, but none in Cement 



 
Fig 34.  Sole Plate Middle.  Drying in only D150 

 
Fig 35.  Sole Plate Right.  Drying in D150, and a littl e in DAll  
 
Note:  Gib readings may be inaccurate as it was noticed that moving the reading position even slightly 
sometimes gave different results.  Moisture may not be evenly distributed throughout gib.  Perhaps gib 
not good at redistributing water within itself?  Although in upper readings, moisture content started 
lower than Cement board, this was because cement board appeared much easier to wet than Diamond 
walls, most probably because of much greater storage capacity for water. 
 
Thus one can see, that after three weeks the D150 wall has almost dried the sole-plate.  The DAll wall 
is a littl e way behind (probably about a week), and the cement board wall shows absolutely no sign of 
drying, except in the right stud, certainly no drying has occurred in the sole-plate, left stud or top knog, 



and the Gib, which has a low water retention capabilit y, so thus should have dried quickly, is still as 
relatively wet as it was previously.  Thus the superior drying capabilit y of the D150 wall i s 
demonstrated. 
 
Using the exponential curves from the various sections of the wall , thus getting drying rates for these 
sections, a table of alpha-values (being the coeff icient in the exponential, and thus the measure of how 
good the drying is) is produced below.  The more negative the number, the better: 
 
LStudTop 
CementVal = 0 
D150Val = -0.048 +/- 0.003 
DAllVal = -0.017 +/- 0.001 
 
LStudBot 
CementVal = 0 
D150Val = -0.0369 +/- 0.0003 
DAll = -0.035 +/- 0.007 
 
Top 
CementVal = -0.002 +/- 0.002 
D150Val = -0.029 +/- 0.003 
DAllVal = -0.013 +/- 0.004 
 
RStudTop 
CementVal = -0.038 +/- 0.006 
D150Val = -0.046 +/- 0.003 
DAllVal = -0.043 +/- 0.007 
 
RStudBot 
CementVal = -0.034 +/- 0.006 
D150Val = -0.051 +/- 0.002 
DAllVal = -0.034 +/- 0.008 
 
TopGL 
CementVal = -0.005 +/- 0.001 
D150Val = -0.030 +/- 0.008 
DAllVal = -0.033 +/- 0.005 
 
TopGM 
CementVal = -0.007 +/- 0.003 
D150Val = -0.025 +/- 0.005 
DAllVal = -0.009 +/- 0.004 
 
TopGR 
Not good enough to run programme on. 
 
BotGL 
CementVal = Impossible to analyse, too flat. 
D150Val = -0.16 +/- 0.04 
DAllVal = -0.19 +/- 0.01 
 
BotGM 
CementVal = 0.004 +/- 0.009 
D150Val = -0.11 +/- 0.03 
DAllVal = -0.11 +/- 0.03 
 



BotGR 
CementVal = -0.02 +/- 0.01 
D150Val = -0.182 +/- 0.008 
DAllVal = -0.221 +/- 0.008 
 
Sole-PlateL 
CementVal = Completely flat, impossible to analyse 
D150Val = -0.048 +/- 0.002 
DAllVal = -0.092051 (only two points, error analysis impossible, value untrustworthy) 
 
Sole-PlateM 
CementVal = Completely flat, impossible to analyse 
D150Val = -0.055 +/- 0.003 
DAllVal = Completely flat, impossible to analyse 
 
Sole-PlateR 
CementVal = Completely flat, impossible to analyse 
D150Val = -0.060 +/- 0.002 
DAllVal = Almost completely flat, impossible to analyse 
 
 
As one can see, the D150 drying alpha-values are significantly greater than the Cement wall drying 
capabiliti es (usually a factor of ten, though a few do show similar drying times, perhaps due to blocked 
vent holes?), and indeed, most of the cement wall values could not be determined as the line was so 
flat, that the resolution of the equipment used was called into question.  More surprisingly, there 
appears to be really no difference between the D150 and Dall (within the error bounds) in some of the 
wall -sections, yet quite a large difference (factor of two) in the others.  Obviously the D150 design 
exceeds that of the Dall , but perhaps by not as much as expected.  However, it is interesting to 
compare the values for the top (the studs, top knog and top Gib) with the bottom (bottom Gib), as there 
appears to be a factor of ten drying difference between the top and bottom.  This is important as the 
vents are in the bottom of the wall cavity, and distance from the vent holes may be important.   
 The sole-plate values obtained are most similar to those of the studs (as opposed to the gib, 
which is to be expected as they are different.  However, they do appear to be greater than some of the 
studs (in some cases by a factor of 2), however, this experiment does at least give a ball -park value for 
the alpha value. 
 Certainly this experiment does show, that the D150 and Dall designs provide far better drying 
than that of the cement board wall .  The sole-plate data particulary shows this, with the D150 having a 
much better drying capabilit y than both DAll and Cement claddings.   
 
Conclusion 
This experiment has shown that an extremely simple experimental setup such as that described here 
can be effective at analysing the cavity wall drying problem.  Although theoretical models of the walls 
would no doubt be interesting, the experiment is so easy to run, that one would have to wonder why it 
has not been done before.  The low-budget sensors and equipment utili sed has also shown that 
although the experiment could have been done with  slightly more accuracy, the present low cost 
arrangement has given some insight.  
 The design of the HITEX material incorporating ventilation grooves appears to dry out very 
wet interior conditions in less than one month whereas the completely sealed cement board system as 
per building code appears to stay saturated for much longer than this and did lead to the development 
of rot and also provided ideal incubation conditions for toxic mould to form. Opening the cavity 
revealed substatial growth of mould in the HARDITEX cavity, and no obvious visible signs in the 
others.  Analysis of the mould by MAF identified it to be that responsible for recent health concerns 
and wood rot.  Moreover the insulating properties of the cement board system appear to be negligible 
when wet. 
 The effect of these vents in the HITEX is two fold.  Firstly it creates far quicker drying times, 
and much larger alpha-values (as demonstrated above).  Secondly, it does not affect the insulation, and 



instead has an insulation R-value much greater than the batts when they are wet.   Thus the introduced 
grooves appear to allow suff icient air to percolate through the wall cavity, thus allowing the moisture 
to escape into the outside environment. 
 
 This experiment has also shown that the affect of the building paper on the DAll wall has 
hindered the drying of that wall (as shown by the drying curves above) and not contributed to the 
thermal insulation.  This means that the HITEX cladding should be installed as it is, with only the 
150mm building paper, not over the entire inside wall surface as is currently required by the code.  
    
 The use of batts in a wall cavity is also unwise, for two reasons.  Firstly, the batt is capable of a 
very high water storage capacity which  means that if a leak develops in a wall , the wall can store a lot 
more water, so that when the leak is finally fixed, much more water must be dried out of the cavity 
thus considerably increasing drying times and the risk of rot and mould.  Secondly, when the batts get 
wet, their insulating properties are drastically reduced and moreover they sink to the bottom of the 
cavity, which, combined with the wetness of the batt, further diminishes the insulation of the wall 
considerably. 
 The HITEX design appears to have a number of advantages.  Firstly, it has fewer places to 
store water (just in the wooden framing and gib), as the polystyrene will not hold much water, and 
there are no batts.  In the cement board design there are several places for considerable storage of 
water.  Firstly the cement board can store water.  Also, due to the design of the wall , a fair amount of 
water can be stored between the cement board and the building paper (the grooves in the D150 and 
DAll walls prevents this).  The batts can hold a great deal of water as well (around a liter of more for 
the small cavity considered here), and the wooden framing likewise stores water, and so does the gib.  
Thus the first ‘ line of defense’ f or the HITEX design is that in the event of a leak, the wall cavity 
cannot store a lot of water (only in the wall -framing), thus is in a much ‘better’ position when the leak 
is fixed  to dry out. 
 Secondly the wall dries faster.  Through the vents in the bottom it lets moisture flow, thus 
allowing the water in the wood to escape.  In the cement board design, the wall cavity is sealed, thus 
no water can really escape from the system (only really through bad joins in the wall framing etc.)  
Thus the HITEX design, once wet, has the capabilit y to dry out rapidly, thus avoiding wall rot and 
toxic fungus formation by removing the moisture from the system, before they have time to develop. 
  
 In conclusion the ventilated wall systems allow the drying of the saturated wall cavities in 
times of the order a month while maintaining reasonable thermal insulating properties. In marked 
contrast saturated cement board wall cavities constructed according to the building code appear to take 
very long times to dry out and thus provide ideal environments for the development of both rot and 
toxic fungus development in untreated timber.  Further experiments looking at the drying of taller 
structures and the provision of extra ventilation are underway.   
  
 
 
 
 
 
 
 
 
 
 
  


