4. Insulation of external walls
4.1. Insulation on the
internal side of the walls
For both internal and external types
of insulation the major advantages
are the decrease in energy
consumption as well as the increase
in thermal comfort due to increased
wall surface temperatures.
Internal insulation is mainly used
for retrofitting of older buildings
where the façade must be kept in
the original form, for buildings used
occasionally and where the
occupants
are
interested
in
individual solutions.
With regard to the passive solar
architecture, internal insulation
should be applied when the need of
cooling is as important as the need
of heating and the daily summer
temperature swings are not too
pronounced, then we must aim to
reduce the mass to be cooled down
at night. Therefore, a light
construction with internal insulation
layers is an advisable choice.
The advantages with internal
insulation are that the costs of
materials and the costs of
installation are relatively low (no
scaffolding is required and less
insulation material is required).
However, the following problems
can arise with internal insulation:
•

Frost damage to pipes in the outer wall;

•

The outer walls are exposed to the weather, which means thermal movements
in the walls. Cracks can occur;

•

Existing moisture problems must be dealt with before the fitting of insulation;

•

It is difficult to install the insulation behind pipes, radiators, etc.;
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•

Electrical wiring must be reinstalled and
condensation water can penetrate wall
sockets;

•

The dew point will now be in the wall
construction or on the surface of the inside
of the wall which can lead to severe
damages due to condensation;

•

It is practically impossible to avoid thermal
bridges.

This method should, due to the above-mentioned
problems, be avoided if other possibilities exist.

4.2. Insulation on the external side of the walls
There are two main categories of systems for external insulation of walls:
•

Direct insulation with plaster.
The insulation material her (mineral
wool, polystyrene or glass wool) is
glued directly onto the wall and a
layer of reinforcing mesh with
plaster is applied onto the insulation
material as a weather protection
layer. Qualified builders with good
experience should carry out this
method in order to avoid problems
with the insulation next to
expansion joints, corners and
window and door openings.
This method of insulation should be
avoided for panel-type buildings
due to the big movements in the
panels which can result in cracks in
the insulation material and the
weather protection layer and cause
water penetration resulting in
deterioration of the building.
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Disadvantages:
-

Extreme thermal stress occurs in the weather protection layer;

-

Faulty construction can lead to cracks from the stresses;

-

As a result of the bad quality of the covering material, the lifetime of
the building can be significantly reduced.

•

Ventilated composite system. This
construction consists of four different
components: the insulation, the fixing
system, an air void and an external
weather protection layer. The insulation
material (mineral wool or polystyrene)
is fixed with either wooden or metal
beams to the wall. The air void leads the
moisture away from the construction
and keeps the insulation material dry.
For the weather protection layer, many
different materials can be used such as
plaster
boards,
wooden
boards,
aluminium sheets, ceramic tiles, stone,
marble, just to mention some. Insulation
must be installed around windows and
doors. Details around gutters and roofs
must be made very carefully to avoid
thermal bridges.
Tensions in the building structure are avoided through the thermal
protection, and the danger of damage from frost is significantly reduced
since the area where condensation can occur is no longer in the wall but in
the insulation material. Large temperature fluctuations are avoided, which
improves the lifetime of the construction.

Disadvantages:
-

Difficulties can arise at windows, roofs, etc.;

-

It is important that the air void is well ventilated to avoid moisture
problems.
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4.3. Insulation with glass wool URSA
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4.4. Insulation with expanded polystyrene ATERBOARD
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4.5. Insulation of existing panel flat with extruded polystyrene
SHAPEMATE GR

4.6. Insulation around windows
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5. Insulation of roofs
The fixing of thermal insulation on roofs is often relatively easy. The payback periods
of the investments are short because the heat losses through the roof can be very high.
It is necessary to undertake measures to protect the thermal insulation against water
vapour and condensation through fixing waterproofing barrier and ensuring suitable
ventilation.
The thermal insulation on the under-roof spaces of pitched roofs is an easy and cheap
operation. The insulating materials, usually mats of glass wool, stone wool or foamed
plastic boards are fixed horizontally between the wooden beams or into the roof slab.
In certain cases it is recommendable to put on the insulation a protection layer, as
wooden floor.
The maintenance and the exploitation of the under-roof space is improving when the
insulation is fixed on the roof’s slope – on the internal side, if the roof structure allows
it, or on the external side under the covering (tiles, slates, etc.). Usually, the insulation
fixed on the internal side is covered with wooden paneling, gypsum cardboard, etc.
External covering is preferred when the roof has to be repaired. In this case insulating
panels can be fixed to the beams and covered with tiles.

5.1. Insulation of pitched roofs
Insulation of cold pitched roof
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Insulation of pitched roofs with stone wool NOBASIL
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5.2. Insulation of flat roofs

Insulation of roofs with metal structure
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Insulation of terrace roof with expanded polystyrene ATERBOARD

Insulation of flat roofs with stone wool NOBASIL
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5.3. Roof systems Vedag – Villas
Heated roof VEDATOP.
This system is suitable for dwelling and industrial buildings, offices, warehouses, and
sport equipment. This roof system is extremely steady to atmospheric influences.

Industrial roof VEDAPLAN
This system is suitable for industrial buildings, warehouses, sport equipment, light
roof structures with big surface, etc This system is an economic solution for big
surfaces. The system has excellent waterproofing qualities, which is reached with only
one layer VEDAPLAN MF.
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Green roof VEDAFLOR
This system is suitable for dwelling buildings, garages, schools, public buildings and
office buildings. The system is ecological and root-steady. It can be applied on
concrete and metal roof structures for flat and sloped roofs.

Load-bearing roofs VEDATOP
This system is suitable for parking lots, garages, green roofs and tennis courts. It has
excellent bearing qualities on concrete roof structure. The thermal insulation
CORIGLAS (foamglass) is able to assume big pressure loads.
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6. Insulation of floors over unheated basements
6.1. Why should we insulate floors?
The heat transfer to the ground through non-insulated floor or unheated rooms causes
significant heat losses. A correct installation of the floor insulation helps significantly
increase of the general comfort.
Floors over unheated areas, such as crawl spaces, garages, and basements, make for
heat losses in an otherwise well-insulated house.
In the past, insulation of basements and crawls was often overlooked as a mean of
energy efficiency. Today many basements are insulated.
In an unheated basement, insulation should be installed on the underside of the floor
over the basement. Fiberglass batts or blankets are the easiest materials to use for this
type of application. This insulation can be held in place with a wire mesh, spring
metal supports called "tiger claws," or wire or fishing line criss-crossed between floor
joists. The insulation is installed so that the vapour barrier faces up toward the warmin-winter side (this means that the vapour barrier be stapled to hold the insulation in
place).
Vapour barriers will reduce the chance of water vapour condensing and collecting in
new insulation or on the beams and rafters of the house. This is important because
moisture can damage the structure of the house and reduce the effectiveness of the
insulation.

6.2. Installation of insulation on floors over unheated
basements and crawl spaces
Figure 1
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So to install insulation over unheated basements or crawl spaces:
•

Seal all penetrations into conditioned spaces above with caulk or foam
prior to insulating. Check plumbing and electrical penetrations especially
those that go up through the walls.

•

Cut roll of insulation product into workable lengths or lengths separated by
obstructions.

•

Place batt into framed cavity, fitting material tightly into corners.

•

Place metal insulation support rods, also known as tiger teeth, every 60 cm
or so to support the insulation. Compress the batt no more than an inch
with the curved rod.

•

Cut to fit ... do not compress the product. Stuff small areas only where
necessary.

Fig. 2 Wire mesh support

Fig. 3 Spring rods support

Fig. 4 Wood lath support

Fig. 5 Twine support
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A Few Tips:
•

Plan sections to begin and end at obstructions such as cross bracing.

•

Cut insulation to fit between joists and make sure it is placed against the
header joist.

•

If you use insulation with a vapour barrier, install the vapour barrier toward
the inside of the house.

•

Fold up the ends of the batts so they fit snugly against the floor and header
joist. This will help to prevent heat losses.

•

Don't block combustion air openings for furnaces or other flame-type
appliances.

•

Install a vapour barrier on the earth within the basement

6.3. Selection of insulating materials
Batt Thickness:
When selecting a floor system, it helps to think about the thickness of typical
fiberglass batts. Here is a list of batt thicknesses. Individual brands can vary by as
much as one inch.
•

R-19 6 1/4 inches

•

R-22 HD 5 1/2 inches

•

R-22 7 1/2 inches

•

R-25 8 1/2 inches

•

R-30 10 inches

•

R-30 HD 8 1/2 inches

•

R-38 12 inches

•

R-38 HD 10 inches
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Extruded polystyrene
For floor insulation can also be used the extruded polystyrene foam.
Being made by a technological process based on extrusion, the polystyrene insulated
panels have a homogenous structure and therefore more superior characteristics than
other insulating materials, such as:
•

low thermal conductibility;

•

lack of capillarity;

•

high humidity resistance;

•

resistance to frost-defrost cycles;

•

excellent mechanical resistance;

•

high durability;

•

high resistance to water diffusion;

•

low specific weight;

•

easy to cut with simple tools;

•

rot-proof;

•

clean, odorless and non-irritating for skin.

These features allow the installing of XPS
products without any protection against
humidity, in the special insulating systems
such as plate-inverted roofs, basement
exterior walls insulation, floor insulation,
building froze-protection.
There were developed a large variety of
insulation products especially designed to
correspond to the specific requirements of
certain applications.
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