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Explanation of symbols 

Particular symbols used in this report 

............ 

..1-.-.-

Vapour barrier, usually plastic foil (plastic film), 
which also functions as an air seal. 

Jointed plastic foil, approx 200 mm overlapp, the 
joint being taped and/or clamped with battens or 
sheet material. 

Wind barrier which is a diffusive sheet or paper ma
terial with low air permeability. 

One of the following joint sealing systems: jointing 
foam of polyurethane, mineral wool strip covered 
with thin polyethylene foil inside and an uncoated 
mineral wool strip outside, special sealing strips of 
EPDM rubber. 

Arbitrary facade cladding . 
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Figure 7. Thermogram from 
the floor level inside the col
umn wall in the construction 
in figure 6. The figure to the 
left is a grey tone photograph 
and the one to the right an 
isotherm photograph. When 
the thermophotography was 
carried out the outdoor tem
perature was -0.5° C and the 
room temperature +22.5°C. 
The thermogram shows that 
the temperature difference be
tween the coldestand warmest 
areasat the joint is 7AoC, and 
is an entirely unacceptable 
temperature drop. Measure
ments show that the air speed 
at the actual floor angle 
amounted to 6-7 m/s when 
the internal pressure differ
ence was 5 Pa. Deficiencies 
in airtightness and in filling 
with thermal insulation have 
therefore caused discomfort. 
Discomfort is increased by 
»unrestricted blow through» 
in the intermediate joists. 

Figure 8. A common method 
of jointing between an out
side wall and a truss in a dor
mer house. As a result of tol
erances applied during build
ing work, smaller gaps in the 
actual joint are not uncom
mon. Under certain condi
tions and internal pressure 
difference sometimes occurs 
at the roof in upper floors of 
dormer houses. When there 
are gaps, air can leak through 
and cause moisture damage. 
It has been shown that gaps 
with a width of 1 mm are 
quite sufficient to cause 
damage. 

Consequences for building design 

Another inconvenience caused by leaks in the inner layer is 
the fact that they can cause moisture damage. There have 
been frequent examples of such damage when covering the 
ceiling with wood on the upper floor of dormer houses. The 
reason for this is that moisture is transported by warm air 
convection out into the loft area (figure 8). In dormer houses 
an excess difference pressure in the upper floor is often caused 
by natural ventilation. If the airtightness is defective at the 
joints in the upper floor, particularly at the truss joints, mois
ture can pass through to the cold roof and condense. Mould 
and, in particularly bad cases, rot has occurred. Figure 9 
shows damage caused by moisture on an external panel. Even 
relatively good ventilation of the loft and the pitched roof 
have not been able to prevent condensation damage. This is 
another reason why it is important to build airtight houses. 
All parts should be designed with good airtightness in mind. 
Air penetration in insulation layers can drastically reduce a 

wall's insulation performance. Figure 10 illustrates the effect 
of air penetration in a 1 mm gap for different pressure drops 
according to Bankvall (1977). A comparatively insignifi
cant amount of air penetration can almost nullify the effect 
of an increase in insulation thickness. 

f
air leakage - condensation 
on the roof panel 

I-

\ 
'-. gap 0-10 mm 
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Planning for airtightness 

The principles for achieving airtightness 

The problems of airtightness must be carefully considered in 
order to build airtight houses. A thorough system for how 
airtightness is to be achieved facilitates practical work. Great 
importance must be attached to the design of the different 
construction parts illustrated in figure 5, and, just as import
ant, how the penetrations for services - electricity, water, 
heat and ventilation - are designed. 

A few examples show the requirements for achieving satis
factory airtightness. Figure 11 shows results of laboratory 
tests of air leakage measured as a function of air pressure at 
different joint designs between sheets mounted on beams. 
The sheets themselves are airtight for all practical purposes. 
The results show that with a pressure difference of 50 Pa the 
air leakage rate is often of the order of 1-4 m 3/m2 h if the 
joint length is 1 m/m2. This is a considerable amount of air 
leakage and cannot be accepted in airtight houses. In order to 
achieve good airtightness, sheet joints must be carefully sealed. 
This can be done internally using strips and filler or tape. Cer
tain types of tape or paper strips have been used externally. 
Experience shows such seals have a limited value. 

Similarly, figure 12 shows results of air leakage measured at 
an electrical junction box fitted in plasterboard. In this case 
the air leakage amounted to 2-4 m3/h for each connection 
box. It should be noted that the electrical connection was 
very carefully mounted and such accuracy can hardly be ex
pected in practice. This result evidently shows that penetra
tions in sealing layers in installations etc. can have a detrimen
tal effect on airtightness in a building. Field investigations 
also indicate that electrical connections mounted without 
special surrounding sealing also cause an increase in air change 
in the order of 0.5 changes/h measured at a pressure differ
ence of 50 Pa. If the fitting of electrical installations is un
avoidable in external walls and routes through sealing layers, 
careful sealing is essential. Air movement caused by pervious 
services routes can, at worst, also lead to a reduction in ther
mal insulation properties and can also cause draughts as was 
shown previously. 

Depending on material and design there are a number of 
available alternatives to ensure airtightness. Table 3 indicates 
suggested principles. The air sealing principle selected should 
be carried out as consistently as possible over the whole of 
the external structure of the building. This means that not 
only walls and ceilings follow the principle but this must be 
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13 mm plasterboard with plastic 
foil joint along a steel beam 
(1 m joint/m2) 
screw c 200 

13 mm plasterboard (ceiling 
batten) with foil joint along 
steel beams (1 m joint/m2) 
screw 

13 mm asphalt coated board 
nail 35 x 24 c 200 mm 
careful positioning 

Figure 11. The top diagram shows air leakage 
measured through a plasterboard joint. Despite 
careful fitting, a considerable amount of air leak
age was measured through the joint. Airtightness 
can only be achieved by laying foil completely 
across the joint or by using sealing strips (or tape) 
and filler. 
The middle diagram shows air leakage measured 
through a joint between two plasterboard ceiling 
panels. Such boards are normally mounted on 
thin panels and the result can be considered repre
sentative of normal practice. Mineral wool insula-
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tion has, as expected, no particular effect on air
tightness. There is considerable air leakage through 
the joint. 
The bottom diagram shows air leakage measured 
through a joint between asphaboard sheets carefully 
nailed to a wooden beam. Despite the sheet being 
almost impervious, a leakage of almost 1 m 3/m 2 h 
(with 1 m joint/m 2 ) was measured with a pressure 
difference of 50 Pa. Bearing in mind normal move
ments in sheets material and nails, airtightness can
not be achieved without the further sealing of 
joints. 
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10 

8 

6 

4 

2 
holes plugged 

13 mm plasterboard with plastic 
foil - carefully mounted electrical 
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Figure 12. Air leakage 
measured when an electrical 
connection was very carefully 
mounted in a plasterboard. 
The result shows that air leak
age is considerable and for this 
reason penetration of a sealing 
layer must be avoided as far 
as possible. Electrical instal
lations should be positioned 
so that the sealing layer is not 
punctured. 

air pressure, Pa 

carried out consistently even at joints, connections etc. One 
should also try to lay the air sealing layer in the same plane 
everywhere. 

Table 3 indicates the advantages and disadvantages of the 
different principles. Further comments are necessary. The 
table talks about airtightness and windtightness. Byairtight
ness we mean the property of preventing air from penetrating 
through the shell. By windtightness we mean that air is pre
vented from penetrating the shell so that the thermal insula
tion property of the immediately adjacent insulation material 
is not reduced. Using these definitions there is therefore a 
clearly defined difference between requirements for wind
tightness and airtightness. The requirement for windtight
ness can therefore be fulfilled without the requirements for 
airtightness being achieved. This means that a material which 
can function as a wind protection, for example rigid mineral 
wool slabs in a certain way, cannot be used to fulfill airtight
ness requirements. As has already been shown, airtightness 
requires very careful sealing of joints between slabs. Such 
sealing is not normally necessary in order to attain full wind 
protection in a construction. Special measures are therefore 
required if the wind protection is to be changed and improved 
so that it can also constitute an air sealing layer. 

Using homogenous constructions of porous concrete, for 
example, problems often arise in achieving airtightness where 
there is a change in material; for example if a wooden roof is 
mounted onto a porous concrete house. Work is in progress 
however to find suitable methods to provide good airtightness 
at such transitions. 

The new requirements for airtightness demand therefore 
new, more stringent planning requirements. It is very import
ant that the complete sealing function is carefully stated in 
design documentation. It is also important, during planning 
work, to indicate an acceptable work sequence on site. Super
visory staff and theworkforce should be adequately informed 
about the problems of airtightness and the significance of 
carrying out sealing work in the correct manner. To produce 
a well-insulated and airtight house, careful choice of correct 
materials and proper material handling are necessary. 



Construction principle 

Internal airtight cladding, 
e.g. plasterboard 

Internal sealing layers, foil 

»Drawn under» sealing layer, 
e.g. paper, plastic foil 

External air sealing -
»wind protection» 

Combination of internal and 
external air sealing 

Advantages 

Uses common sheet material 
properties 

Can be checked relatively easily 
and rectified where necessary 

Vapour barrier can naturally be 
used for air sealing as well 

Large size foil sheets can be 
used, with few joints as a result 

The sealing layer is protected 
against damage 

Electrical installations possible 
without the sealing strip being 
damaged 

Good prospects of achieving 
a high level of airtightness 

Easy to apply 

The wind protection's air 
sealing properties can be used 

Double safety 

Disadvantages 

The sheet lies unprotected 

Risk of puncturing 

The joints must be sealed carefully 
even against floors and roofs e.g. 
sensitive to movement and sub
sequent crack formation 

Certain difficult constructional 
problems 

Accuracy required at joints 

Services installation penetrations 
cause problems 

Moisture damage risks not known 

The effects of »supplementary in
sulation» from carpentry and fur
nishing, e.g. on moisture conditions 
in the sealing strip, in particular at 
outside corners, are unknown 

Requires a double wooden frame 

Significant risk that airtightness is 
so good that moisture can condense 
inside the construction 

The layer is affected by outdoor 
climate which can lead to higher 
demands on material properties 

Risk of damage during the building 
period 

Stringent requirements for weather 
resistence of the material 

Stringent airtightness requirements 
in internal vapour barriers 

Use of double sealing layers un
economic 

An airtight wind protection can 
cause moisture damage 



Construction principle 

Homogenous constructions, 
e.g. cellular concrete 

Table 3. The main principles 
for the design and positioning 
of air sealing layers in con
structions. 

Advantages 

Simple design 

Electrical cables can be posi
tioned in the material without 
jeopardizing airtightness 

Disadvantages 

Limited choice of material 

Connection details to. other building 
must be solved separately 

All building sections should be able 
to be carried out applying the same 
system which limits the method 
and choice of material 

Vapour barrier - air sealing 

Plastic film can be both a vapour barrier and an air seal. It 
should be approximately 0.2 mm thick and transparent in 
order to facilitate both inspection of the thermal insulation 
work and subsequent board erection. The foil shall also be 
resistant to UV I ight and heat so that ageing characteristics 
can be guaranteed to a certain degree. Quality requirements 
for plastic film are given in Verksnorm 2000 (see page 24). 
This is the basis for the requirements for type-approved films 
for fitting in dwellings. The age-resistance of building film 
is determined by measuring the change in ultimate tensile 
strength after ageing the film at an elevated temperature ac
cording to the method given in Verksnorm 2000. An example 
of a test result is shown in figure 13. It can be seen that degra
dation is accel erated at higher temperatu res a nd for th is 
reason, the risk of degradation in buildings can be expected 
to be greatest behind radiators. Verksnorm 2000 recommends 
therefore that heat reflecting foil be used behind radiators in 
order to reduce the temperature where plastic film is fitted. 

It should also be noted that mounting plastic film with cop
per clamps or non-rust protected steel clamps should not be 
practised since both copper and steel accelerate degradation 
of the film. Rust-protected steel clamps should be used. 

Different width of plastic films should be used. For mount
ing in room high elements or walls, a width of 2.8 m is con
sidered suitable. For mounting in pitched roofs, a width of 
1.4 m fits better bearing in mind normal rafter spacing dis
tance of approx. 1200 mm. Furthermore, strips of varying 
widths are needed for special tasks, e.g. at joints. The size 
should be selected to minimize the number of joints, since 
each joint constitutes a weak point and a risk of reduced air
tightness. 

When making joints with plastic film, an overlap of at least 
200 mm should be used. Furthermore the joint should be 
taped and/or clamped using battens, sheets, etc. Welding trials 
on plastic foil have been successfully applied on a few sites. 
Using tape materials currently available, it is inadvisable to 
tape plastic films during humid or cold conditions. If taping 
has to be carried out, the buildings must be covered and 
heated. Compare with the requirements for heating when 





floor structures. Paper or sheet materials are used as a wind 
protection in wooden constructions. Both paper alone and 
paper stuck to different types of mineral wool, such as rigid 
mineral wool slabs and mineral wool matting are used. 

Wind protection in the form of paper should be applied so 
that the joints overlap. The paper should be securely fixed so 
that it is not disturbed by air movement. Paper covering slop
ing or vertical surfaces should be securely clamped to the sur
face with all the joints clamped to sol id materials. During asess
ment it was found that paper exposed to the outside for a 
long period is easily damaged. It was also discovered that the 
joints had often not been clamped tight. I n such cases the 
risk of deterioration of the function of the wind protection 
is very great. 
Paper glued to slabs of mineral wool intended for use on 

walls, is positioned so that the mineral wool protects the 
paper. In these cases the paper is stapled to wooden frames. 
With this method the paper is subject to less risk of damage 
than where loose paper is used. In this way the function of 
the wind protection is improved. 

In the case of attic joist systems, mineral wool matting with 
glued-on paper is used. If such matting is laid carefully side
by-side and if the insulation fills the space to be insulated in 
all other respects, this method provides a satisfactory wind 
protection. The joints must be formed correctly for the wind 
protection to function satisfactorily at the junction of walls 
and joist systems. Continuity between the wall's and the joist 
system's wind protection is of considerable importance. 

The different types of sheet materials which can be used for 
wind protection are wood fibre sheets, both asphalt impreg
nated particle boards and oil-tempered hardboard sheets. 
Furthermore a special plasterboard quality can be used. In 
order to achieve a satisfactory wind protection function the 
building instructions supplied by the respective manufacturers 
must be followed. It is important to join the sheets in the 
middle of wooden framework members and the distance be
tween nails must be that recommended. When nailing sheets 
outdoors, hot-galvanized wire nails with large heads should be 
used. 

If the wind-protective layer is intended as an airtight layer, 
additional sealing must be carried out at the joints between 
each sheet. Tape can be used in such cases. As mentioned 
earlier, it is pointless to use tape outside. For this reason it is 
uncertain whether airtightness can be achieved. 

A new method of sealing wind-protecting paper has been 
developed. A special type of paper is used together with joint
ing strips which have an adhesive coating. The strips are ap
plied across the joints with heat from an iron etc. This method 
has also been applied to seal joints between sheets of plaster
board. It would appear that very good airtightness can be 
achieved using this method. 

Sheet material with a wind-protecting function would appear 
to be less sensitive than paper to climatic loads during the 
building period. Damage from careless handling during build
ing is minimal and is often repaired on the spot. It is however 
very important to use sheet material which is sufficiently 





Figure 14. The proportion of 
wooden framework in walls 
should be kept as low as poss
ible. Unnecessary frames, as 
shown in the photograph, 
cost money, make good ther
mal insulation difficult and 
reduce the quality of the 
thermal insulation. 

It is of fundamental importance that mineral wool used for 
insulation completely fills the space between frameworks and 
between the internal air-sealing layer and the external wind 
protection. Increased th icknesses of insulation have to a great 
extent brought this to notice. Bankvall (1977) shows how the 
thermal resistance varies for different insulation thicknesses 
different widths of vertical gaps (figure 16). The thermal 
conductivity of the material in the figure is assumed to be 
A. = 0.035 W/m 2 DC. 

The diagram shows that the framework section with thick 
insulation is affected more than thinner sections as a result of 
an air gap. An air gap of 10 mm reduces the thermal resistance 
for a 300 mm insulation thickness by approx. 0.7 m2 DC/W 
(approx. 10%). In the case of 100 mm thick insulation, the 
thermal resistance for a similar case is reduced by approx. 
0.1 m2 DC/W (4%). Where the air gap is50 mm, i.e. constitutes 
less than 1/10 of the insulation space, a construction with 
300 mm insulation has its thermal resistance reduced by 
50% from 6.9 to 3.5 m2 DC/W. The corresponding reduction 
with an insulation thickness of 100 mm is 35%, i.e. from 
2.4 to 1.6 m2 DC/W. Bankvall's results show therefore that 
good workmanship is even more important in the case of 
greater insulation thicknesses. 

The most common faults which occur during the fitting of 
mineral wool in wooden framed walls (which can be easily 
avoided by using carefully considered methods) are: 

o Faults adjacent to framework members. This is the result 
of cutting mineral wool slab (primarily glass fibre) too 
generously. 

o Gaps adjacent to framework members, adjacent to cross 
ties, breast timbers, or other slabs of mineral wool. The 
reasons are that the distance between framework members 
is irregular, often for no reason, that guides are seldom used 
in cutting slabs of mineral wool and through simple neglect 
when constructing the framework (figure 17). 

o Gaps at the end faces of slabs of insulating material. These 
are caused when the slabs catch on the rough surfaces of 
wooden framework members. Since mineral wool is rela-























































Figure 35. The basic design 
for a common wooden-framed 
wall. 

Figure 36. A division of the 
insulation layer reduces the 
risk of deformation. 

Figure 37. A design example. 
Insulation must be carried 
out adjacent to the beam work 
first using make-up bits of 
relatively rigid mineral wool 
slabs. The rest of the insula
tion can be carried out using 
2 or 3 layers. This design can 
be seen to be advantageous 
particularly in the case of 
greater insulation thicknesses. 

HE==~I+----- facade cladding 

1':::===711,---- air 
@'=====;:ti----- wind protection 

mineral wool (1 or 2 layers) 
---I+-----between vertical framework 

members, 600 mm centre-to 
centre 

__ A---t-t----- vapour barrier/air seal 

,t-,I·I------internal covering 
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Wooden walls with thick layers of insulation 

I nsulation in several layers is best and is, in fact, necessary 
when the wall's thickness is built up using a compound stud, 
e.g. 45 x 45 mm on a 45 x 120 mm stud, or in the case of 
crossed framework members. 

Greater wall thicknesses are obtained as well by using a 
special framework construction (and building system) (fig
ure 37). Insulation must be carried out first adjacent to the 
web of the beam using relatively rigid mineral wool slabs. As 
far as the rest is concerned, the insulation work can be carried 
out as described above. 



Figure38. External walls with 
two insulation layers. Nor
mally the total insulation 
thickness for these types of 
walls in Sweden is 145 or 
165 mm. 

I n the case of the wall in figure 38a, the airtight layer (plastic 
foil) has been positioned nearest the internal surface layer. The 
wall has external horizontal framework members and, on the 
outside, a wind protection of slab or paper material plus an 
air space and facade cladding. A wind protection of slab ma
terial is best. It provides better protection and the risk of 
damage during building time is less. A »porouS» (Iow bulk 
density) quality mineral wool intended for normal wall 
insulation can be used. 

In figure 38b the external horizontal framework and the 

a internal load-bearing verti
cal framework with exter
nal horizontal framework 

c 

b internal load-bearing verti
cal framework and exter
nal mineral wool insulation 
with a wind protection 
glued on 

d 

external vertical load-bearing framework and internal horizon
tal framework (the positioning of the vapo'ur barrier/air seal 
differentiates the two methods) 





Figure 39. External walls with 
three layers of insulation. 
Three layers of insulation can 
also be used in walls using 
frameworks of the system 
shown in figure 37. 

a three separate framework sys
tems with a wind protection 
of slab material of paper 

c three framework systems is 
used but, compared with alter
native a the plastic foil has 
been placed between the verti
cal framework members and 
the internal horizontal mem
bers 
the consequences of this are 
discussed in the text adjacent 
to figures 38 c-d 

b the external framework has 
been replaced by rigid material 
wool slabs with paper glued 
on as a wind protection 

d in this design an external rigid 
mineral wool slab with paper 
is used in combination with 
»drawn-in» plastic foil - com
pared with alt. band c 



Figure 40. Corner design for 
external walls with internal 
horizontal frameworks. Hori
zontal sections. The internal 
horizontal frameworks are 
bevel-cut at the corner. If 
continual support is needed 
at the corners for the internal 
sheets, angle profiles of plate 
or possibly paper can be used. 
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b external wall with drawn-in foil 

cut the horizontal framework members so that these can be 
attached at the same height. Electric saws are available on 
most work sites today and therefore bevel sawing should pre
sent no difficulties. If better support is required for the inter; 
nal covering at corners, angled profiles of plate (possibly pa
per) can be used instead of extra vertical framework members. 

An extra wooden framework member is normally positioned 
at external corners so that the wind protection can be sealed. 
This means however that a very small piece of mineral wool 
must be fitted in the corner from the outside. I nspection work 
has shown that this insulation is often omitted. The extra 
framework member in the external corner also produces an 
extra thermal bridge. This can be reduced somewhat by using 
a smaller framework member. 

Airtightness is ensured if the plastic foil is not joined at the 
actual corner but is drawn past it and jointed at some distance 
from the corner. 
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Figure 41. 
a. Corner design for an exter
nal wall with an external hori
zontal framework. Horizontal 
section. The external horizon
tal framework members can 
be nailed to each other at the 
corner to provide the necess
aryanchorage. The alternative 
position of the vertical frame
work member means that the 
internal sheet is fitted using an 
overlap. The advantage of this 
is that the insulation can be 
inspected at the actual corner. 
b. Alternative corner design 
which means that the internal 
sheets are attached at corners 
against an angle profile. This 
method facilitates insulation 
work. 

Figure 42. Corner design for 
an external wall with internal 
rigid mineral wool slabs. Hori
zontal section. Strips of sheet 
metal can be used in order to 
produce better stability in the 
construction at the external 
corner. Extra corner frame
work members are normally 
unnecessary. Note that the 
outer corner must be insu lated 
from the outside before the 
external mineral wool slab is 
fitted. It is difficult to check 
whether this has been carried 
out. When covering the exter
nal cladding with an external 
panel, reinforcement of the 
external corner with a vertical 
45 x 45 mm member may be 
necessary. 

b 

External walls with drawn-in foils (figure 40b) demand 
roughly the same corner design as in figure 40a. 

In the case of an external framework (figure 41a) stability 
in the construction is achieved most simply by nailing into 
the underlying framework's end wood. An »extra» wooden 
framework member in the corner is unnecessary in this case. 
Note that the insulation at an external corner must be fitted 
from the Qutside. Figure 41 b shows an alternative which fa
cil itates insu lation work at the corner. 

In cases where the external insulation layer comprises rigid 
mineral wool products, e.g. facade slabs, special sealing of the 
corner is necessary (figure 42). Strips of thin sheet metal can 
be used. However, the material manufacturers claim that suf
ficient sealing is provided by the rigidity of the slab. Special 
seals are recommended for tiled facades etc. A suitable method 
is to combine the seal with a nailing batten when the panel is 
fitted. 

sheet metal strip 

:z 



Figure 43 shows the different alternatives for anchoring 
corner members using as little timber as possible. The method 
selected depends on the loading, the form of construction, 
the working method, adaptability to plan dimensions etc. 

Where wind protection of sheet materials are used, a wooden 
member is necessary at the external corner so that the sheet 
material can be sealed correctly. A 45 x 45 mm member 
should be sufficient but even this makes good insulation work 
difficult (figure 43d). Better static interaction can be achieved 
by using strips of steel. 

Jointing external walls - load-bearing inner walls 

Figure 44 shows a wall with an internal vertical load-bearing 
wooden framework with an external framework and, as an 
alternative, a wall with paper-covered, rigid, mineral wool with 
an air perviousness of < 0.1 m3/m 2 h Pa. 

A strip of plastic foil is fitted at the same time as the wooden 
member to the load-bearing inner wall. The rest of the plastic 
foil is jointed with this strip when the former is fitted at a 
later stage in the building work. In this way the foil is made 
whole and thus airtightness is ensured. 

A wall with an internal framework is shown in figure 45 -
the alternative with drawn-in foil. The outer wall foil is fitted 
before the erection of intermediate walls. The inner wall 
framework is nailed to the horizontal framework members. 
No extra wall members are necessary. Using this construction 
the insulation and sealing work on the external wall must be 
commenced before the internal wall can be fitted. 

Principles for jointing frames - walls 

The design of the joint between frame and wall section should 
permit airtightness to be supplemented where necessary. One 
possibility is to loosen the bevelled strips and then carry out 
additional sealing using sealing compound, polyurethane foam 
or other suitable methods. It is reasonable to assume that the 
sealing material has a shorter service life than the construction 
as a whole. See the chapter on »Ageing in materials». 
The difficulties with this item occur primarily in the case of 

horizontal internal frameworks (figures 46a-b). This applies 
when the plastic foil is adjacent to the plasterboard and in the 
cases of drawn-in foil in order to clamp it against the frame
work so that airtightness is ensured. The best way to achieve 
this is by nogging in timber, with the same dimensions as the 
internal framework timber, vertically between the horizontal 
members (see horizontal sections). 

In order to ensure sealing of the joint between the window 
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Roll out along the outer wall. 

Figure 105. The principle for 
fitting a 2.70 m wide sheet of 
plastic foil. 

Figure 106. Large sheets of 
plastic foil are used so that 
the number of joints is kept 
to a minimum. The width df 
the foil is the same as the 
room height plus an extra 
amount for overlapping. 

Lift up, fold up the small flap 
against the ceiling, fix in under 
the flap. 

Ground floor 

Fold down the large flap and 
attach the fo iI to the wa 11. 

Finally the plastic foil is fitted in the ground floor (figure 105). 
The fact that the width of the foil is somewhat greater than 
wall height means that the number of vertical joints, i.e. the 
number of joints using foil strips between gable walls and 
intermediate walls is lower - preferably only four (figure 106). 






















































