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Moisture Buffer Value of Building Materials  

 

ABSTRACT: When building materials are in contact with indoor air they have some effect to moderate 
the variations of indoor humidity in occupied buildings. But so far there has been a lack of a standardized 
quantity to characterize the moisture buffering capability of materials. It has been the objective of a recent 
Nordic project to define such a quantity, and to declare it in the form of a NORDTEST method. The 
Moisture Buffer Value is the figure that has been developed in the project as a way to appraise the 
moisture buffer effect of materials, and the value is described in the paper. Also explained is a test 
protocol which expresses how materials should be tested for determination of their Moisture Buffer 
Value. Finally, the paper presents some of the results of a Round Robin Test on various typical building 
materials that has been carried out in the project. 
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Nomenclature 
Symbol Explanation Unit 
A Area m2 
bm Moisture effusivity kg/(m²·Pa·s½) 
g Moisture flux kg/(m2·s) 
G Moisture uptake kg/m2 
G  Moisture release rate g/h 
m Mass kg 
MBV Moisture Buffer Value kg/(m2·%RH)
n Air change rate h-1 
p Water vapour pressure Pa 
ps Saturation vapour pressure Pa 
RH Relative humidity % 
t Time s 
tp Period s 
u Moisture content kg/kg 
V Volume m3 
Zp Vapour diffusion resistance Pa·m2·s/kg 
βp Moisture transfer coefficient kg/(Pa·m2·s) 
δp Water vapour permeability kg/(m⋅s⋅Pa) 
ϕ Relative humidity - 
ν Water vapour concentration kg/m3 
ρ Density kg/m³ 
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Introduction 

Indoor humidity is an important parameter to determine the occupants’ perception of indoor 
air quality [1], and is also an important parameter as a cause of processes which are harmful to 
the health of occupants  [2]. Thus, it is known that humidity has an impact on both the working 
efficiency and health of occupants. But due to the varying loads, the indoor humidity exhibits 
significant daily or seasonal variation. Materials that absorb and release moisture can be used 
positively to reduce the extreme values of humidity levels in indoor climates.  Consequently, 
there is an interest in including in building performance analysis the moisture buffering 
properties of absorbent, porous building materials.  

A method to characterize moisture buffer effect have been proposed already in [3]. 
Evaluation of moisture buffer effect based on simple measurements (continuously weighing of 
the specimen, density, permeability, and sorption) has been proposed in [4]. An example is given 
in [5] of the way in which moisture transfer between wood based structures and indoor air 
significantly reduces the peak indoor humidity (by as much as 35 %RH) and increases the 
minimum indoor humidity (up to 15 %RH). A method to calculate the moisture penetration 
depth has been described in [6].  

Other recent studies on moisture buffering are: 
In [7] was investigated a range of different porous building materials to find their moisture 

buffer capacity on the indoor air humidity. A specially constructed climate chamber (volume 
about 0.5 m3) was used to measure the moisture buffering, when there was a periodically varying 
vapour flux. End grain wood panels showed the best buffering capacity due to the rapid diffusion 
and the great moisture capacity of wood. On the other hand, cellular concrete covered by a thin 
gypsum plaster turned out to be the best buffering commercial construction. 

In [8] was used a room size test cell to investigate the moisture buffer capacity of 
plasterboard, chipboard, cellular concrete, plywood, wood panels and painted plasterboard. The 
relative humidity of the test cell was a result of given rates of moisture release and removal 
to/from the cell air and the moisture exchanged with the materials. The highest buffer capacity 
was measured for wood panels and cellular concrete. The same set-up was used in investigations, 
where the layers of a light-weight interior wall were added successively and walls of aerated 
cellular concrete were tested with and without surface treatment [9]. The results pointed out the 
great reduction of the moisture buffer effect even when rather permeable surface treatments and 
layers were applied. 

An approach to develop a test method and device to test the effective moisture capacity of 
structures or material layers is described in [10]. The results showed that pine with moisture 
transport along the grain has the highest moisture buffer capacity while painted gypsum board 
has the lowest. These small scale tests were supplemented by a full-scale experiment together 
with numerical investigations.  The inner surfaces of two identical test rooms were covered by 
either unpainted or painted gypsum boards, unpainted wood or aluminium foil.  Also these 
results pointed out the significance of surface treatments on the moisture buffering. 

In [11] was studied numerically and experimentally the hygroscopic inertia of some covering 
materials and proposed the use of inertia classes for characterization of materials. The tests were 
performed with 12/12 hrs cyclic steps between 65 and 85%RH. 

The role of interior furnishing on the total moisture buffer capacity of a room was studied 
experimentally and numerically in [12].  Pieces of furniture were added step-by-step in the test 
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room with a given moisture production/removal rate.  The results showed that it is necessary to 
include the moisture buffering effect of furniture when studying whole buildings. 

An attempt to derive the moisture buffer capacity of various insulation materials by using 
different dynamic experiments was done in [13].  Both isothermal and non-isothermal tests were 
used.  The results pointed out the great sensibility of the resulting moisture buffer capacity on 
whether one is using parameters from steady state measurements or one of several types of 
dynamic measurements. 

In addition, investigations in [14] have shown that also surface transfer coefficient and 
sample sizes will be important and these issues must be addressed. 

More results were presented and discussed during a NORDTEST Seminar on Moisture 
Buffer Capacity in August 2003 [15, 16]. The Workshop which attracted some 30 Nordic and 
other international academics, concluded that there was a need for a robust definition of the term, 
which is technically appropriate, yet comprehensible and indisputable for the industry and users 
that will apply it. There is also a need for further elaboration of the possible benefits and 
relevance of deploying moisture buffer capacity of materials as a passive way of conditioning 
air, in relation to using other means to ensure healthy indoor environments of buildings by active 
conditioning systems.  

The workshop and the information about recent or ongoing activities on the subject was the 
background for starting this NORDTEST project, which has comprised the following activities: 

• To establish a robust definition of the moisture buffer ability of materials and material 
systems used in the indoor environment.  

• To define and present a test method to measure the moisture buffer ability according to 
the definition.  

• To carry out a round robin test in order to ensure that testing laboratories are able to 
handle the test methods, and to establish the first reference measurements on a limited 
number of representative materials and material systems and to obtain an indication of 
the expected accuracy level in such measurements.  

• To indicate possibilities for commercial exploitation by showing how the moisture buffer 
capacity term has a relevance for building products used and manufactured in the Nordic 
countries.  

The primary objective of the project has been the development of a NORDTEST method 
with a test protocol on how materials and systems should be tested for their moisture buffer 
ability. It is proposed to call this desired property the Moisture Buffer Value.  

The project is now completed and reported in [17]. This paper will report on some of the 
main results from the project. 

Partners in the NORDTEST project have been the Technical University of Denmark (DTU) 
(as project leader); VTT, Finland; Byggforsk, Norway (NBI); and Lund University, Sweden 
(LTH). In addition the project is followed by an international reference group with participants 
from six other research institutions.  

Definition of Moisture Buffer Value 

Different levels of Moisture Buffering 

The moisture buffer performance of a room is the ability of the materials within the room to 
moderate variations in the relative humidity. These variations can be seasonal or diurnal. Most 
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attention is paid to the moisture buffering of diurnal variations. The moisture buffer phenomena 
of a room can be described with the scheme of FIG. 1. 

 

 
FIG. 1. Definition scheme for the moisture buffer phenomena in the indoor environment divided 
into three descriptive levels – material level, system level and room level. On the material level 

the quantities are determined with negligible influence from the surrounding climate, e.g. 
boundary air layers. The system level includes material combinations where the simplest form of 

a material combination is a homogeneous material with the convective boundary air layer 
normally present in indoor environments. Systems may also comprise composite products. The 
room level includes the building and furnishing  materials exposed to the indoor air as well as 

moisture loads, ventilation rate, indoor climate and other factors influencing the moisture 
buffering in the room.  

 
The moisture buffer performance depends on the moisture buffer capacities of each material 

combination and furniture in the room together with the moisture production and air change rate 
and the ratio between the material surface area and the air volume. The simplest material 
combination is a homogenous material with a thin layer of stagnant air. The thickness of the 
boundary air layer will be determined by the air velocity in the room.   

On the next level, the system level, the moisture buffer value, which is the subject for this 
test proposal, depends on the air velocity, area, and thickness of the sample. 

In order to have both a theoretical and more physical definition, as well as a simple and 
easily understandable method for categorization, a twofold description of the moisture buffer 
capacity has been chosen: A theoretical and a practical.  
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Moisture effusivity: bm  

The theoretical description of moisture buffer capacity on the material level is based on the 
heat-mass transfer analogy. Well known from heat transport theory is the thermal effusivity 
which expresses the rate of heat transfer over the surface of a material when the surface 
temperature changes. The thermal effusivity is defined as the square root of the product of 
material density, specific heat capacity, and thermal conductivity. By introducing the moisture 
effusivity, bm [kg/(m²Pa·s½)], Equation (1), in a similar way to the definition of thermal 
effusivity, we can describe the ability of a material to absorb or release moisture. 
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where δp [kg/(m⋅s⋅Pa)] is the water vapour permeability, ρ0 [kg/m³] dry density of the material, u 
[kg/kg] moisture content, ϕ [-] relative humidity, and ps [Pa] saturation vapour pressure. Apart 
from ps, which is given by the test conditions, the other parameters in the definition of bm are all 
standard material properties. 

The moisture effusivity constitutes one theoretical possibility to express the rate of moisture 
absorbed by a particular material (i.e. as a material property) when it is subjected to a sudden 
increase in surface humidity. The use of this quantity could be extended to cases where the 
humidity increase takes place in the surrounding air, if the convective mass transfer coefficient 
tends to infinity. In such an ideal case the boundary layer in air presents no resistance to the 
moisture exchange. 

Ideal Moisture Buffer Value 

From the heat transport theory it is known also how to handle surface transport phenomena in 
cases not only when the surface temperature suddenly jumps from one level to another, but also 
when it varies according to a sine function (harmonic variations). Furthermore, by using Fourier 
analysis, these results can be transformed into cases with other functional forms of the time 
variation of the surface conditions.  

One such functional form is the signal function, which is a steadily repeating function with a 
high level of the surface condition for one duration of time, and a low surface condition for 
another period of time. Of interest for this project is a signal function of humidity where the high 
humidity is maintained for 8 hours, and the low humidity lasts for 16 hours. Fourier analysis 
makes it possible to predict the surface moisture flux vs. time, g(t), for such a exposure. The 
accumulated moisture uptake G(t) [kg/m2], respectively moisture release, that both happen 
within the time period tp are found by integrating the moisture flux over the surface g(t) as in 
Equation (2): 
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α [-] is the fraction of the time period where the humidity level is high. For the 8/16 hrs 
scheme, α=1/3, which makes h(α)=1.007 and the accumulated moisture uptake can be expressed 
in a simpler form:  

( ) 0.568 m pG t b p t≈ ⋅ ⋅ Δ  (4) 
The moisture uptake within 8 hours corresponds to the moisture release during 16 hours. 
We define a Moisture Buffer Value as a characteristic of the material based on this moisture 

uptake/release. The Moisture Buffer Value is expressed based on the moisture exchange from 
Equation (4) normalized with the change in surface relative humidity, ΔRH, and we abbreviate it 
as MBV. The MBV is proportional to the moisture effusivity bm times the square root of the time 
period, tp

½ [s½]. The thus defined theoretical, or ideal, value of MBV is given by Equation (5), 
which is derived from Equation (4). 

( ) 0.00568ideal s m p
G tMBV p b t
RH

≈ = ⋅ ⋅ ⋅
Δ

 (5) 

The moisture effusivity is theoretically based on material properties which are determined 
under steady state and equilibrium conditions. However, the buffer property represents a 
dynamic characteristic. There may be some discrepancy between the basic material properties 
depending on whether they have been determined under steady state or dynamic conditions, and 
this may have some influence on the determination of the moisture buffer value. 

Since the ideal experimental conditions rarely exist, and therefore Equation (5) is only an 
approximation, a calculation tool has been developed that simulates numerically the same type of 
experiment as used for determination of Moisture Buffer Value using the same stationary 
material properties as for the calculation of moisture effusivity. Further information on the 
background and theoretical approach to the calculation tool is given in [17]. 

The ideal moisture buffer capacity is based on the assumption that the materials studied have 
a thickness that exceeds the penetration depth of that material or material combination.  

Practical Moisture Buffer Value 

For practical categorization of materials the Moisture Buffer Value based on an experimental 
method can be used.  The determination of a practical Moisture Buffer Value should involve a 
run time which corresponds to that of typical exposure in practice – typically a daily variation. 
Likewise, it should be useful for the material thickness, surface mass transfer conditions and 
surface coatings normally used in practice. 

 

 
 
The concept of the practical moisture buffer value can easily be appreciated and understood 

from an experimental point of view, and likewise, it is relatively straightforward to measure.  
The practical Moisture Buffer Value is determined in an experimental set up where the 

sample is exposed to cyclic step-changes in RH between high and low values for 8 and 16 hours 
respectively. For example the normal case will be a periodical exposure of 8 h at 75% RH and 16 

The practical Moisture Buffer Value (MBVpractical) indicates the amount of water that is 
transported in or out of a material per open surface area, during a certain period of time, when 
it is subjected to variations in relative humidity of the surrounding air. When the moisture 
exchange during the period is reported per open surface area and per % RH variation, the 
result is the MBVpractical. The unit for MBVpractical is kg/(m2⋅% RH).  
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h at 33%, the size of the RH-interval will then be 42% RH. This kind of measurement sequence 
is shown later in FIG. 3. 

The value is a direct measure of the amount of moisture transported to and from a material 
when the exposure is given. The value is mainly, but not only a property of the material. Also the 
mass transfer coefficient at the boundary plays a role, and thus, the moisture buffer value 
becomes a true material property only in the limit of the convective mass transfer coefficient 
tending to infinity. For many materials the internal resistance to moisture transport is 
considerably large than the convective surface resistance.  

Furthermore, the practical and the ideal moisture buffer value will only be similar if the 
material is homogenous and its thickness is equal or exceeding to the penetration depth of the 
material. 

Indeed, the practical Moisture Buffer Value can be determined also for systems that comprise 
of combinations of different material layers, e.g. for materials with a surface coating, and for 
materials that are thinner than the penetration depth. Only, the direct comparison with a 
theoretical buffer value is no longer possible.  

Surface coefficients 

In the previous determination of penetration depth, the periodic changes were supposed to 
take place on the material surface. But in reality, the changes happen in the ambient air, and a 
surface resistance to moisture transfer exists which slows down the moisture exchange. The 
correlation between the theoretical moisture effusivity and MBVpractical can be found only when 
the convective mass transfer coefficient tends to infinity – the ideal situation. 

When water vapour is transmitted from within a material to the ambient air, the primary 
resistance to this flow is quite often within the material itself, Zp,m. However, there is also a 
relatively small resistance, Zp,s, related to the convective moisture flow over the surfaces of the 
material.  

The convective surface coefficient for moisture transfer can be expected to be around βp = 
2.0⋅10-8 kg⋅m2⋅s/Pa. This corresponds to a convective surface resistance for moisture transfer of 
Zs,p = 5.0⋅107 Pa/(kg⋅m2⋅s). These are normal values for environments with an ambient air 
velocity around 0.1 m/s.  

Test Protocol 
The NORDTEST project defines a test protocol for experimental determination of the 

moisture buffer value.  The principle is based on climatic chamber tests, where a specimen is 
subjected to environmental changes that come as a square wave in diurnal cycles.  

The test protocol proposes to use climatic exposures which vary in 8 h + 16 h cycles: 8 hours 
of high humidity followed intermittently by 16 hours of low humidity. The reason for the 
asymmetry in this time scheme is twofold: (1) It replicates the daily cycle seen in many rooms, 
e.g. offices or bedrooms, where the load comes in approximately 8 hours, and (2) for practical 
reasons during testing if the climatic chamber conditions are changed manually, it is a scheme 
which is easier to keep than a 12 h + 12 h shift. 

The low humidity is proposed to be 33% RH, while the high should be 75% RH. These 
humidity levels are chosen because they can be maintained by saturated salt solutions, but some 
other conditioning system may also be used. The choice of RH-level may have some impact on 
the results as the sorption and permeability properties depend on humidity. Therefore, testing 
should be done in a range which reflects a relevant level for the application of the material. 
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During the tests, it is important that the equipment is able to make rapid RH-changes. Testing 
should always be carried out at 23°C as a reference. 

Specimens will normally be sealed on all but one or two surfaces so the minimum exposed 
surface area should be 0.01 m2. The thickness of the specimen should be at least the moisture 
penetration depth for daily humidity variations. At least three specimens should be used.  

Using an accurate scale, the specimens should be weighed continuously or intermittently 
during the test. At least five weight measurements should be carried out during the 8 hour high 
humidity part of the last cycle. A minimum of three cycles have to be carried out, and the weight 
amplitude must not vary by more than 5% from day to day. This is defined as the three stable 
cycles. The stable cycles are also characterized by the fact that the daily amounts of moisture 
uptake and release are approaching each other as shown later in FIG. 4. The mass change should 
be plotted and normalized as mass change (m8 hours-m0) per m2 and per ΔRH to give the MBV.  

Round Robin Test and Results 
A Round Robin Test is carried out within the NORDTEST project to try the testing paradigm 

and to obtain some initial results for typical building materials. In addition, and to guide the 
formulation of the test protocol, a preliminary test was carried out on some spruce plywood 
boards that were distributed to all project partners. The materials tested and the institutions doing 
the tests are listed in TABLE 1. Each material is tested by three partners. 

 
TABLE 1. Materials tested in the Round Robin Test, and institutions performing the tests. 

Material/Product DTU VTT LTH NBI 
Spruce Plywood (pre-test) x XX x x 
Spruce boards x XX  x 
Pre-cast concrete XX  x x 
Drywall (paper-faced gypsum)  x XX x 
Laminated wood XX x  x 
Light-weight aggregate concrete XX  x x 
Cellular concrete XX x x  
Brick XX x x  
Birch wood panels   x x XX 

 XX - country responsible for supplying the material 
 

The institutions did not have quite the same experimental equipment available, and some of 
the operational routines were also dissimilar, although in accordance with the common test 
protocol. E.g., some institutes made manual weighing of the specimen, while it for others took 
place by automated logging of a scale. Thus, it has been part of the Round Robin Test to see if it 
were possible to obtain similar and agreeable results by all institutions. 

FIG. 2 shows a drawing and photograph of one of the climatic chambers used at DTU. The 
humidity control of the chamber works by supplying it with either humid or dry air in an 
intermittent mode, such that the desired humidity in the chamber is achieved.  
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FIG. 2: Drawing and picture of one of the climatic chambers used at DTU. 
 
FIG. 3 shows the measured weight change response of one of the specimens when it was 

subjected to cycles that varied the ambient humidity between 33% and 75 % RH for 16 and 8 hrs 
respectively. The choice of stable cycles and the moisture uptake is marked in the figure. 

FIG. 4 shows for three different specimens of the same type of material how the moisture 
uptake and moisture release varied from cycle to cycle until the three stable cycles were attained. 
Thus the results of measurements of one type of material give the following background for 
statistical analysis: Three specimens with results from three cycles of both moisture uptake and 
release - altogether 3x3x2 = 18 bids for the MBV result. The results should be represented at 
least with their mean value and standard deviation together with information about the number of 
tested specimens and stable cycles (if different from 3x3). 
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FIG. 3: Determination of MBVpractical from dynamic measurements. Definition of quasi-steady 
state (the 3 cycles inside the ellipse) and the moisture uptake and release. Also RH for the cyclic 

steps is given. The rising tendency of the mass is due to the initial conditions that have been 
lower than the average of the quasi steady state conditions that will arise after some cycles. 

 
 

 
 

FIG. 4: MBV of material M1 as a function of cycle number and uptake versus release. The last 3 
cycles are the stable cycles (=quasi-steady)  
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FIG. 5 shows the MBV for the materials tested by the participating institutions. The bar 
diagrams indicate for each material and testing laboratory the average of the MBV-value and its 
standard deviation. However, it seems that the order of magnitude for the tested materials is 
around 1 g/(m2⋅%RH), and there may be approximately a factor 3 of a difference between the 
materials with the highest and lowest MBV among those tested.  

The overall conclusion on the results of the Round Robin was encouraging: The 
determination of the practical Moisture Buffer Value with four very different laboratory 
equipments gave results that are comparable with each other. Also, consistent differences were 
found between the ability of different materials to buffer variations in RH of the ambient air: 
Materials like untreated spruce and birch boards and cellular concrete performed as best buffers 
while materials like brick and concrete were able to buffer under the half of the best buffers 
(FIG. 5). Further discussion of the results can be found in [17]. 
 

 

 
 

FIG. 5: Moisture Buffer Values found by different institutions for the different materials. Each 
bar indicates the average of three specimens over three stable cycles. The thin vertical line-bars 

indicate standard deviations.  

 

Practical application of the Moisture Buffer Value 
The Moisture Buffer Value is primarily meant as a number that can be used to appraise a 

material’s ability to absorb and release moisture from an adjacent space. For practical application 
it can also be useful as a number for estimation of the moisture balance of rooms, as indicated by 
the following example. 
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Example 

A room has dimensions 4 x 5 x 2.5 m, and thus a volume of V = 50 m3. The occupancy and 
activity in the room releases G  = 100 g of moisture per hour. The room is clad with A = 45 m2 
wall panels of spruce board with MBV = 1.2 g/(m2⋅ΔRH). Initially the room is assumed 
unventilated, and the storage capacity of the room air is neglected. By how much will the indoor 
humidity increase during a working day (8 hours)?  

All the released moisture is absorbed by the spruce board, and thus, the increase in indoor 
relative humidity can be calculated from the amount of absorbed moisture, and the moisture 
buffer value of the wood: 

 2 2
100g/h 8h 15% RH

MBV 1.2g/(m %RH) 45m

G tRH
A

⋅ Δ ⋅
Δ = = =

⋅ ⋅ ⋅
 

In comparison the RH would increase in principle by about 90 % RH (or condensation would 
occur before then) if there were no ventilation or absorbing materials – this is evaluated at 20°C. 

Finally, if the room were ventilated at an air change rate of n = 0.5 h-1, the indoor humidity 
would in an equilibrium situation have an indoor vapor concentration, ν, which is higher than the 
outdoors by: 

 3
-1 3

100g/h 4g/m
0.5h 50m

G
n V

νΔ = = =
⋅ ⋅

 

At 20°C this would correspond to 23% RH higher indoor relative humidity compared to the 
same room without moisture release. 

These calculations are too simplistic to fully represent the real dynamic conditions of a room 
which is influenced by both ventilation, and buffering of room air and materials. However, they 
indicate some orders of magnitude and render some possibility to reflect over which parameters 
are important to govern indoor humidity variation in an indoor space with occupancy and 
cladding with various materials. 

Classification of materials using practical Moisture Buffer Values 
When the moisture buffering of material layer causes the same magnitude of average 

moisture flow rate as what the minimum required air change causes, the buffering effect can be 
considered to be quite significant for the moisture performance of a room space. It is obvious 
that the optimum moisture buffering response should be as high and fast as possible, but it has to 
be compared to the determined MBVpractical values for different building materials in order to 
evaluate the realistic ranges. Most of the Round Robin test materials (measured without surface 
coating) had moisture buffering capacity in the range of 0.5 - 1.2 g/(m2 % RH) @ 8/16h. Thus 
the MBVpractical level 2 g/(m2 % RH) @ 8/16h represents a very high efficiency moisture 
buffering material. On the other hand, if the MBVpractical value corresponds to less than 10 % of 
that of the effect of the ventilation, it has (close to) negligible effect on the whole building 
performance aspect. Based on these approximations, the MBVpractical values can be classified 
using five different categories. TABLE 2 and FIG. 6 present the selected limits for the moisture 
buffering capacity values. These are the first approximations for classification of the moisture 
buffer performance of building materials and products and they can be adjusted and updated for 
different applications and with new research results.  
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TABLE 2 Ranges for practical Moisture Buffer Value classes  
MBVpractical class Minimum MBV level Maximum MBV level 
 [g/(m2 % RH) @ 8/16h] 

Negligible 0 0.2 
Limited 0.2 0.5 
Moderate 0.5 1.0 
Good 1.0 2.0 
Excellent 2.0 ... 

 
 

 
 

FIG. 6. Graphic presentation of practical Moisture Buffer Value classes.  
 

Discussion and Conclusion 
The described work has produced a definition of a quantity, the Moisture Buffer Value 

(MBV), which can be used to describe the ability of building materials and systems of materials 
to exchange moisture with the indoor environment. The moisture buffer value indicates how 
much moisture is absorbed or released by a material when the humidity of air changes in the 
environment that surrounds the material. The property is dedicated for this purpose, and 
therefore constitutes a better choice as a parameter to express the moisture buffer property of 
building products than other standard hygrothermal properties, such as the sorption curve and 
sorption capacity, water vapour permeability, and penetration depth. Although the standard 
properties have a relation with the MBV, they do not precisely stipulate the flow of moisture 
being exchanged between a material and the surrounding air – and different relative rankings of 
materials result from the other parameters simply because they express some different properties. 
It is proposed therefore to use the Moisture Buffer Value concept when assessing the ability of 
materials and systems to moderate humidity variations in the environment that surrounds them. 

The Moisture Buffer Value can be seen either as a pure material property or a practical 
performance property. The pure material property is valid only for a homogenous material layer, 
and it can be measured only under ideal surface transfer conditions. Under these ideal conditions 
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the convective moisture transfer process at the material surface presents no resistance to the flow 
of moisture in or out of the material. This MBVideal has a close relationship with the so-called 
moisture effusivity, which is a parameter that can be derived purely from standard hygrothermal 
material properties. 

However, in practice there is some degree of a convective surface resistance at surfaces – 
both in normal indoor environments and in climate chambers where the properties are tested. In 
addition, many building products are not homogenous and may have particular surface 
treatments. The project therefore has introduced the MBVpractical definition. For MBVpractical is 
assumed a surface resistance corresponding to normal air flow conditions seen in indoor 
environments (air velocity between 0.05 and 0.15 m/s), and an exposure with daily variations 
with 8 hours of high air humidity (75 % RH) and 16 hours with low humidity (33 % RH). Due to 
this MBVpractical definition, the value can be determined also for other multilayer building 
components than just materials with surface coatings. In this case the result should be clearly 
separated from the pure material property. For example, the thickness of the material layer may 
have a significant effect on the practical performance value. 

A test protocol has been developed to determine the practical Moisture Buffer Value. The 
test protocol constitutes the project’s proposal for a NORDTEST method.  

A Round Robin test has been carried out as part of the project where eight different building 
materials and material systems were tested for their moisture buffer performance. Each material 
was tested by three different institutes, and the objective was to see that even if the equipment 
was not the same, it was possible to obtain reasonably similar results. The Round Robin has 
given some first results of MBVpractical for those materials and systems which were involved in 
the test. 

A side-product from the project has been the development of a computer program which can 
be used to convert between standard moisture transport properties for building materials and the 
MBV value, and to display a comparison between measured results and the theoretical moisture 
uptake/release by a material. 

One objective of this standardisation project was to define a practical performance value that 
is easy to comprehend and possible to compare with the moisture loads and effects of ventilation. 
The other objective was to represent a practical and easy to use method to determine this value. 
This practical approach was aimed to serve the needs of industry in their product development, 
and performance comparison, application assessment and marketing purposes. Connection of the 
Moisture Buffering Value to theory and standardised material property values is clear, but the 
presented method has a practical performance approach.  

The MBV can be applied in design practices by comparing the moisture buffering properties 
of different materials and products used as indoor siding or furnishing purposes. Practical design 
tools can be developed to quantify the needed or possible MBV levels in different applications. 
One prospect could be to have an accepted and known MBV-classification of materials and 
products that could be used in marketing and to inform consumers about this performance 
property. The property and the classification could also serve as a help for obtaining 
understanding and focus in the building industry about the rather comprehensive topic of 
moisture performance in buildings. 
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