RESTORATION MEASURES THAT SAVE ENERGY
Insulating Without Losing Face

DOING SOMETHING TO PROTECT THE CLIMATE
There’s a lot to be done yet
Our climate concerns us all!
The subjects of energy and climate
protection are presently at the center
of public awareness like almost no
other. The rising cost of raw materials
and global warming force us to deal
with the subject every day. Many
countries have set ambitious goals to
strongly reduce CO2 emissions by the
year 2010 and there is an enormous
saving potential in the home and
residential area.
Restoration measures which save
energy can significantly reduce
heating costs. An effort is being made
to enact preventive and sustainable
energy policies in the different states,
particularly by involving associations
and the population, some of which
have already been realised. In some
areas they are even thinking about
adjusting rent levels in relation to the
energy efficiency of the living space.

Energy consumption
A good part of the total energy
consumption in many countries is
presently used for heating living
space and generating warm water. By
heating and by consuming electricity,
the many million households in these
countries are responsible for the
emission of every seventh ton of
carbon dioxide that reaches the
atmosphere. The goal of becoming
more independent of fossil sources of
energy such as gas and oil to protect
the climate makes sense from an
economic point of view but can only
be achieved by a considerable
reduction in energy consumption.

light, communication... 3%

heating of buildings… 33%

traffic… 38%
industrial processes… 26%

Overview of the percentages of total energy
consumption
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Ways to save
Along with the multitude of possible
ways to save energy by changing our
habits, there is considerable
economic potential for saving energy
in our buildings with as yet unused
methods. Restoring buildings using
measures that also save energy not
only reduce individual energy
consumption and therefore energy
costs but also considerably increase
living quality. These measures also
reduce the emission of CO2 which
helps to protect our climate.

REDUCING CO2 EMISSION
Everyone can contribute
Protecting the climate is also a task
for everyone who builds a house or
owns a home. Optimal insulation of
buildings increases the efficiency of
heating and warm water systems.
This makes a large contribution to
protecting the climate and at the
same time reduces operating costs
and clearly increases the comfort of
your own four walls.

With Remmers building protection
products which have proved
themselves in practice, buildings can
be
made
energy
efficient
economically and safely. No matter
whether new construction or old
buildings, single family homes or a
multi-storey residential building,
industrial
buildings
or
office
complexes, something can be done
everywhere.

The present development in the
building sector is characterised by
two essential trends.
 Requirements
on
thermal
insulation and protection against
moisture
are
continuously
increasing in an effort to protect the
environment. Both of these
elements are directly interlinked
through thermal conductivity.
 Saving resources is promoted by
giving the restoration of old buildings priority over new construction.

Russia: 4.34 tons/year
Great Britain: 9.85 tons/year
Germany: 13.27 tons/year

Japan: 7.9 tons/year
France: 8.9 tons/year
Italy: 8.33 tons/year

USA: 18.58 tons/year

China: 2.41 tons/year

Australia: 14.34 tons/year
Zimbabwe: 0.88 tons/year

CO2 emission per household each year
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A FITNESS PROGRAMME
How old buildings learn how to save energy
When it comes to energy-saving
restoration
measures
on
old
buildings, there are various options
for building owners. Primarily,
insulation from the inside has been
used. However, there are often
prejudices against this because of the
bad reputation of the systems that
were used previously. Today,
technically sophisticated systems are
available. Another important aspect,
the significance of which is often
overlooked, is the moisture content of
the facade building material. For
rendered facades that have been
coated, this can easily be taken care

of with an adequate renovation
coating. On stone-faced facades,
whether brick, natural stone and even
concrete,
treatment
with
a
hydrophobizing
agent
can
permanently reduce moisture content
by up to 30%. Similar applies to areas
where there is rising damp or laterally
penetrating moisture from the ground.
From ground dampness to water
pressure, there are systems that are
permanent and save energy –
whether as a precautionary or
subsequent measure, horizontally or
vertically, for new and old buildings.

Restoration from the inside
Remmers interior wall restoration
systems are an important module in
the package of measures that can be
used for energy-saving restoration
when facades must be preserved as
they are. Economic constraints and
restrictions to preserve historical
buildings considerably limit what is
possible,
so
a
reasonable
compromise
between
thermal
insulation and living comfort, the
available means and possibly even
the preservation of an historical
facade must be found.
Because of their special properties,
Remmers
restoration
systems
provide
comprehensive,
sophisticated solutions for restoring
buildings and saving energy at the
same time.
Advantages of interior wall
restoration:
 Reduces heating costs
 Increases living comfort
 Improves room climate
 Protects from mildew and mould
 Increases the value of the building
 Environment friendly (saves energy
and reduces pollution)
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ROOM CLIMATE AND WELL-BEING
The quality of life starts at home

uncomfortably
warm

still
comfortable

Wall surface temperature (internal)

When planning the technical details of
energy-saving restoration measures
from the room side, it helps to know
what comfort is. The goal should be to
achieve a high wall surface
temperature that is close to the
temperature of the air in the room. The
height of the wall surface temperature
on the inside of a building has a strong
influence on the comfort you feel. This
may also be one of the reasons that
condensation forms on the surface of
a building element and even over the
cross-section of the building element
which can cause mould and mildew to
grow.
The perceived and the actual
temperature may be far apart,
depending on whether the enclosing
wall surfaces are warm or cold.
Building materials that ensure high
wall surface temperatures lead to
lower heating requirements while
providing a high degree of perceived
comfort! You save heating costs and
thus CO2 as well!

measured temperature: 22 °C
perceived temperature: 20 °C

comfortable
measured temperature: 18 °C
perceived temperature: 20 °C

uncomfortably
cold

ambient room air temperature

cold surface
warm surface
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ENERGY-SAVING RESTORATION OF ATTRACTIVE
How it functions
OLD BUILDINGS
Energy-saving restoration from
the inside
For energy-saving restoration of
interior wall surfaces, the means of
choice today is the use of
capillary-active interior insulation. The
combination of fibre insulation sheets
with a vapour proof barrier used
earlier did not prove to be efficient in
practice. The main reason for this is
because it is difficult to achieve “wind
tightness” in connecting areas, e.g. at
windows or in places where pipes
pass through walls. Even the smallest
errors have a strong negative
influence on functioning capacity and
can lead to severe damage.
The new generation of interior wall
restoration
systems
are
capillary-active thermal insulation
through the use of corresponding
renders or panels. These systems
have extremely favourable physical
properties such as good thermal
insulation, low heat conductivity as
well as high capillarity which lets them
react favourably, even when water
condenses. Depending on the
material selected, good moisture
storing properties are added and

furthermore, high alkalinity (pH 10 for
the panels and up to 12.5 for the
render) provides additional resistance
to mould and mildew.
Action principle of capillary-active
interior insulation
In the winter months, the temperature
and vapour pressure gradient causes
heat or vapour to flow from the inside
towards the outside. If the water
vapour pressure at a place inside the
building exceeds the saturated
vapour pressure (which is directly
dependent
on
temperature)
condensation forms. The action
principle of capillary-active interior
insulation is based on the fact that
strong capillary transport of liquid

through hygroscopic moisture [kg/m2]
without capillarity

interior

exterior

flow of vapour
diffusion-open, capillary-active interior
insulation with cementing mortar
with capillarity
fast redistribution through
capillary forces
condensation level

Action principle of capillary interior insulation
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water takes place along with the
normal flow of vapour as soon as
condensation
forms
in
the
construction.
This transport of liquid water quickly
leads to a spatial distribution of
moisture in the system and finally to a
clear reduction of local condensation
loads.
This permanently avoids damage
caused by moisture such as mould,
corrosion or visible water spots.
Examination and numerical simulations
carried out by the TU Dresden have
shown that the amount of
condensation is considerably lower
with capillary-active interior insulation
systems than with identical systems
that are not capillary-active.

12. October

time [d]

05. February

Influence of capillary activity on the
occurrence of condensation in calcium
silicate insulation panels (simulation TU
Dresden)

Building material
old building brick

Building elements
from the exterior to the interior

Lime cement render

interior

exterior

Old building brick
Lime cement render

Lime cement render

interior

exterior

Old building brick

Wall
U-value
Energy
surface
consump.
temp. [°C] [W/(m3*K)]
[m3]

Energy
costs
[€]

Energy
savings
[€]

Energy
savings
[%]

CO2
CO2
CO2
emission reduction reduction
[kg]
[kg]
[%]

2.0 cm
24.0 cm
1.5 cm
14.1

1.819

1133.38

835.87

–

–

2266.75

–

–

15.4

1.43

891.00

657.11

178.75

21.39

1782.00

484.75

21.39

16.1

1.206

751.43

554.18

281.69

33.70

1502.86

763.69

33.70

16.3

1.147

714.67

527.07

308.80

36.94

1429.34

837.42

36.94

16.6

1.059

659.84

486.63

349.23

41.78

1319.68

947.08

41.78

17.4

0.812

505.94

373.13

462.74

55.36

1011.88

1254.88

55.36

2.0 cm
24.0 cm

Lime cement render

1.5 cm

Preparatory Mortar

0.5 cm

Remmers
Mould Restoration Render 3.0 cm

Lime cement render

interior

exterior

Old building brick

2.0 cm
24.0 cm

Lime cement render

1.5 cm

Preparatory Mortar

0.5 cm

Remmers
Mould Restoration Render 5.0 cm

Lime cement render

interior

exterior

Old building brick
Lime cement render

1,5 cm

Attachment Mortar SLP

0,5 cm

Remmers SLP 25 N

2,5 cm

Lime cement render

interior

exterior

Old building brick

1.5 cm

Attachment Mortar SLP

0.5 cm

Remmers SLP 30 N

3.0 cm

Old building brick
interior

2.0 cm
24.0 cm

Lime cement render

Lime cement render

exterior

2,0 cm
24,0 cm

2.0 cm
24.0 cm

Lime cement render

1.5 cm

Attachment Mortar SLP

0.5 cm

Remmers SLP 50 N

5.0 cm

CO2 reduction with various internal finishes

Basis for calculation:
u-value calculations for building elements with inhomogeneous layers calculated according to DIN 4108. Annual heating costs/energy costs
calculated from the u-values in relation to 100 m² in a winter climate (-10 < T > + 20 °C) during a heating period of 90 days.
Thermal value-utilisation degree: 80%
Energy price/natural gas: 0.59 €/m³
Energy costs per 100 m² [€]
Possible energy savings per 100 m² in relation to a wall construction without interior wall restoration (old building element) [€]
CO2 emission calculated according to m³ natural gas consumption [kg]
Possible CO2 reduction in relation to a wall construction without interior wall restoration (old building element) [kg]

U-value = Overall heat transfer coefficient
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SAVING ENERGY BY PROTECTING FROM MOISTURE
It’s worthwhile
Time of hydrophobization

Moisture load caused by rain: 160 kg/m3-160 m3/m3

water content [kg/m3]

Waterproofing the facade
To effectively protect stone-faced
facades from driving rain, the only real
alternative
is
an
“invisible”
impregnation with a hydrophobizing
agent. Investigations at the German
Fraunhofer Institute for Construction
Physics have shown that a brick wall
with a heavy moisture load slowly
dries out over the years after it has
been hydrophobized.
Moisture content determined on
sample walls before and after
hydrophobizing treatment allow an
estimation of the potential energy
savings that can be achieved by
these measures.
A value of 160 kg/m3 was taken as the
mean moisture content over the entire
cross-section of the wall. This
corresponds to a volume related
moisture content of 16% when wet,
drying to approximately 2% once dry.
Based on these values, an
approximation of the thermal
conduction capacity of the brick was
determined.

after 6 months

after 1 year
after 1.5 years
after 2 years

after 5 years

Wall cross-section [cm]

Moisture load caused by driving rain according
to the German Fraunhofer Institute

expanded cinder blocks

brick 1556 kg/m3

thermal conductivity

The effects of moisture on
thermal insulation capacity
Water conducts heat much more
effectively than air. That’s why the
thermal conductivity of a building
material rises with increasing
moisture content. A decrease in
thermal insulation capacity is mainly
caused by greater amounts of water
in damp pores which conducts much
more heat than would be possible if
the pores were filled with air.
The results of examinations have
shown the nearly linear dependence
that exists between moisture content
of different building materials in
relation to volume and their thermal
conductivity.

aerated concrete
540 kg/m3

perlite concrete 303 kg/m3

volume related moisture content

Ill. 1 – Water content distribution in a brick wall
(30 cm) at various periods after hydrophobizing measures according to W. F. Cammerer
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Building elements
from the exterior to the interior

Building material
red brick

Red brick, damp

Wall
U-value
Energy
surface
consump.
temp. [°C] [W/(m3*K)]
[m3]

Energy
costs
[€]

Energy
savings
[€]

Energy
savings
[%]

CO2
CO2
CO2
emission reduction reduction
[kg]
[kg]
[%]

30.0 cm

interior

exterior

(Lambda = 0.77; moisture content approx. 16 % by
volume)

Red brick, hydrophobized

14.2

1.787

1113.44

821.16

–

–

2226.88

–

–

16

1.216

757.66

558.78

262.39

31.95

1515.32

711.55

31.95

17.5

0.776

483.51

356.59

464.57

56.58

967.02

1259.86

56.58

17.9

0.632

393.78

290.42

530.74

64.63

787.57

1439.31

64.63

17.2

0.861

536.47

395.65

425.51

51.82

1072.94

1153.94

51.82

30.0 cm

interior

exterior

(Lambda = 0.46; moisture content approx. 2 % by
volume)

Red brick, hydrophobized

30.0 cm

interior

exterior

(Lambda = 0.46; misture content approx. 2 % by
volume)

Attachment Mortar SLP

0.5 cm

Remmers SLP 30 N

3.0 cm

Red brick, hydrophobized

30.0 cm

interior

exterior

(Lambda = 0.46; moisture content approx. 2 % by
volume)

Attachment Mortar SLP

0.5 cm

Remmers SLP 50 N

5.0 cm

Red brick, hydrophobized

30.0 cm

interior

exterior

(Lambda = 0.46; moisture content approx. 2 % by
volume)

Preparatory Mortar

0.5 cm

Remmers
Mould Restoration Render 5.0 cm

CO2 reduction with facade waterproofing

Basis for calculation:
u-value calculations for building elements with inhomogeneous layers calculated according to DIN 4108. Annual heating costs/energy costs
calculated from the u-values in relation to 100 m² in a winter climate (-10 < T > + 20 °C) during a heating period of 90 days.
Thermal value-utilisation degree: 80%
Energy price/natural gas: 0.59 €/m³
Energy costs per 100 m² [€]
Possible energy savings per 100 m² in relation to a wall construction without interior wall restoration (old building element) [€]
CO2 emission calculated according to m³ natural gas consumption [kg]
Possible CO2 reduction in relation to a wall construction without interior wall restoration (old building element) [kg]

U-value = overall heat transmission coefficient
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YESTERDAY A CELLAR – TODAY LIVING SPACE
That’s what Kiesol can do
Saving energy begins in the cellar!
A lot of energy is lost if the building is
not
waterproofed
or
the
waterproofing is defective. The
interaction between the penetration
of moisture and drying of the building
substance not only reduces the
service life of the building but also the
quality of life inside the building.
The basic prerequisite for saving
energy when restoring buildings is to
prevent the penetration of moisture
into the building material.
The Kiesol System
Remmers developed the Kiesol
Masonry Work System to ensure that
waterproofing
measures
are
permanent and reliable. The system
consists of the following operations:
 Waterproofing of building
elements with ground contact
from the exterior
 Subsequent waterproofing from
the interior
 Strengthening of the building
materials
 Injection against moisture that
rises through capillaries
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Waterproofing of building elements
with ground contact from the exterior
using the plastic-modified bitumen
waterproofing product Profi Tight,
with its rubber granulate filler
technology, produces an extremely
strong waterproofing matrix with high
flexibility.
The Kiesol Interior Waterproofing
Systems were designed to allow high
quality use of cellar rooms. The
individual
system
components
interconnect with each other so that
the greatest reliability is achieved.
When Kiesol is used for interior
waterproofing, moisture and salts are
“locked” into the wall which allows
the
option
of
also
using
capillary-active interior insulation on
wall surfaces.
Cellar rooms that used to play just a
subordinate role or were not used at
all can now become high quality living
space with high value.

Kiesol is water repelling and
pore-narrowing which prevents
moisture from rising through
capillaries. More than five decades of
experience in practice on prestigious
projects - often historically protected
- prove its permanent effectiveness.
 The transport of moisture is
reduced by more than 90 %
 The transport of salt is reduced
 Masonry work is strengthened
 Application is reliable even if there
is a high degree of moisture
penetration
New developments
Normally, Remmers Restoration
Render is applied to waterproofing on
the interior. It mainly functions as a
buffer in case condensation forms
and as thermal insulation.
Over the past years, “mould
restoration systems” have been
developed and optimised that can
also be used here. These achieve
even greater energy efficiency.

Building material
old building brick / cellar

Building elements
from the exterior to the interior

Cement render

interior

exterior

Old building brick
Lime cement render

Cement render

interior

exterior

Old building brick

2.0 cm

interior

exterior

0.5 cm
0.3 cm

Remmers Mould
Restoration Render

3.0 cm

interior

exterior

interior

exterior

interior
interior

exterior

374.51

–

–

1015.62

–

–

17.7

1.43

445.50

328.56

45.95

12.27

891.00

124.62

12.27
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1.23

383.19

282.60

91.90

24.54

766.38

249.23

24.54

18.7

1.07

333.35

245.84

128.67

34.36

666.69

348.92

34.36

18.4

0.97

302.19

222.87

151.64

40.49

604.38

411.23

40.49

18.7

0.75

233.65

172.32

202.19

53.99

467.31

548.31

53.99

19.3

0.34

105.92

78.12

296.39

79.14

211.85

803.77

79.14

1.0 cm

0.5 cm

Sulfatex Grout

0.3 cm

Remmers Mould
Restoration Render

5.0 cm

1.0 cm
36.5 cm

Waterproofing Filler

0.5 cm

Sulfatex Grout

0.3 cm

Attachment Mortar SLP

0.5 cm

Remmers SLP 30 N

3.0 cm

Cement render

1.0 cm
36.5 cm

Waterproofing Filler

0.5 cm

Sulfatex Grout

0.3 cm

Attachment Mortar SLP

0.5 cm

Remmers SLP 50 N

5.0 cm

DS-Protection Sheet

0.1 cm

Styrodur W 35

8.0 cm

Profi Tight

0.5 cm

Waterproofing Filler

0.5 cm

Remmers Restor. Render

507.81

36.5 cm

Waterproofing Filler

Old building brick

1.63

1.0 cm

Sulfatex Grout

Old building brick

17.4

36.5 cm

Waterproofing Filler

Old building brick

CO2
CO2
CO2
emission reduction reduction
[kg]
[kg]
[%]

1.0 cm

Remmers
Restoration Render

Cement render

Energy
savings
[%]

36.5 cm
0.5 cm

Old building brick

exterior

2.0 cm

0.3 cm

Cement render

Energy
savings
[€]

1.0 cm

Sulfatex Grout

Old building brick

Energy
costs
[€]

36.5 cm

Waterproofing Filler

Cement render

Wall
Energy
U-value
surface
quantity
[W/(m3*K)]
temp. [°C]
[m3]

36.5 cm
2.0 cm
CO2 reduction with waterproofing tanking systems

Basis for calculation:
u-value calculations for building elements with inhomogeneous layers calculated according to DIN 4108. Annual heating costs/energy costs
calculated from the u-values in relation to 100 m² in a winter climate (+ 5 < T > + 20 °C) during a heating period of 180 days.
Thermal value-utilisation degree: 80%. Energy price/natural gas: 0.59 €/m³. Energy costs per 100 m² [€].
Possible energy savings per 100 m² in relation to a wall construction without interior wall restoration (old building element) [€]
CO2 emission calculated according to m³ natural gas consumption [kg]
Possible CO2 reduction in relation to a wall construction without interior wall restoration (old building element) [kg]
U-value = Overall heat transfer coefficient
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