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Windows and doors:
Just closed or really tight?

Windows and doors may only constitute just a small part of the total thermal envelope, but they are,
nevertheless, responsible for the majority of heat lost from the house. Why? Because door frames
and window panes and frames are generally neither insulated nor properly sealed. The materials
used in the past do not offer effective thermal insulation and actually promote the exchange of heat
with the ambient air. A full renovation of your home therefore offers an ideal opportunity to check

all windows and doors and replace them by new ones, if required.

Modern windows have multiple functions

Modern windows not only allow natural light into your home, they also provide a view of the out-
doors and ensure ventilation. Over the course of time, however, windows have taken on additional
functions, such as thermal insulation, sound reduction, solar control and protection of your privacy.
State-of-the-art windows are even self-cleaning. Saint-Gobain Glass (SGG) is the world's leading
developer of high-quality glass to satisfy all your needs. Thanks to a sophisticated production tech-
nology, windows equipped with Saint-Gobain glass not only keep the warmth inside, but at the

same time allow sunlight to enter in a particularly pleasant way.
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The answer to all your needs: SGG CLIMATOP® MAX

Since energy prices are expected to rise in the mid- and long-term, the insulation of windows should
not be left to chance. Highly energy-efficient SGG CLIMATOP® MAX glazing helps you attain Multi-

Comfort House quality for your home, ensuring maximum comfort in winter and summer. The triple-

glazed insulating glass with a krypton-filled cavity has a U-value of 0.5 W/(m?K) and will allow six times

less energy to escape than conventional double glazing. On the other hand, SGG CLIMATOP® MAX still

allows 60 % of the sun rays to enter the room - just as much as a conventional double-glazing.

Glass with a good "g-value"
guarantees heat gains in winter

A crucial factor for the thermal optimization of
windows is the difference between incoming
and outgoing solar radiation. Glass with a high
g-value allows the targeted and direct use of
the sun's energy. When enlarging the window
area of your home, therefore, you can combine
two benefits: maximize the amount of natural

light and achieve internal heat gains.

The calling card of your home:
the house door

Over the years, the function of the house door has
changed. No longer does it just give protection
from unwanted visitors, it must now also meet
the highest demands for thermal and acoustic
protection —and provide an attractive focal point

for your home.

Proper sealing:
The devil is in the detail

Individual weak points around doors and windows
can adversely affect the heating efficiency of the
entire house. Even small improvements, like the
replacement of porous sealing tapes or uninsula-
ted window panes, can make a big difference.
However, in the case of more severe structural
defects like a strongly heat-conducting window
frame, it is necessary to replace the whole
construction. Due to the great differences in the
quality and design of door frames and leaves,
window panes and frames, we recommend con-

sulting an expert.

OUR SOLUTIONS

CLIMATOP® MAX — optimum
thermal insulation

(U = 0.5 W/m*K) and
maximum utilization of solar

radiation in winter (g = 0.6)

VARIO FS2 provides a perfect,

long-lasting seal between

window and door frames and

adjacent brickwork.
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Balcony, loggia and terrace:
seal the energy leaks

Love your balcony, loggia or terrace and use it as a kind of "green living room"? That’s understandably, but

you should keep in mind that, because of their open design, these parts of your home can badly affect the

energy balance of your home. If there is no thermal separation between these open areas and the

interior of the house, there will be an uncontrolled flow of warm air into the open. An energy assessment

will, however, quickly reveal the weak spots in the insulation.

Renovated row of houses with self-supporting balconies (Ludwigshafen, Germany)

Source: Passivhaus Institut, Darmstadt
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The balcony: systematic elimination
of weak spots

In the process of thermal refurbishment, it is of
crucial importance to also assess the condition of
balconies. If these turn out to be thermal bridges,
the whole construction should be separated —
a solution which has proven its worth in practice.
After insulating the exterior wall, a new thermally
separated balcony can be fitted. Different solu-
tions are possible. A new balcony can, for instance,
be mounted on support pillars and anchored with
fasteners to the building frame. Alternatively, it
can be suspended with the help of lateral brackets
without any pillars. Since this work is done from
outside, the disturbance caused by construction
noise and dirt will be minimal. Thanks to the new
installation methods, it is also possible to front-
mount a balcony where there has never been one,
which not only enhances the quality of your living

space, but also adds value to the building.



OUR SOLUTIONS

The loggia: a new part of the thermal envelope

The loggia is a popular architectural detail - for a
good reason. The semi-protected additional living
space, significantly increases the floor area and
quality of your home. If, however, a building
analysis reveals that the loggia ceiling is acting

as a thermal bridge and causing considerable
heat loss, or if the use of the loggia is not possi-
ble due to high dust and noise levels, full glazing
is recommended. The benefits are obvious: the

loggia is incorporated into the thermal envelope,

heat losses are minimized and space is added to =
your home while dust and noise stay outside. Before and after. Incorporation of the loggias into
the building envelope.

Source: Arch. DI Erwin Kaltenegger, Passail, Austria

The terrace: converted into a conservatory

There are various possibilities for renovating a
terrace. But converting your terrace into a conser-
vatory can be an excellent solution as it offers you
advantages in many respects. Any thermal bridges
that did exis, and any weak spots in the insulation,
will be eliminated. And unlike a terrace, you can
enjoy your conservatory throughout the year,
independent of the seasons.

Turning a terrace into a conservatory.

Source: Arch. Reinberg, Vienna, Austria
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The icing on the cake: Controlled
ventilation to complete your low
energy refurbishment

A complete low energy refurbishment project includes a number of stages, but only when installing
an expertly planned ventilation system will the living comfort and energy efficiency of your home
be truly optimized. Such a ventilation system is indispensable if the facade and the windows have
already been modernised. Unlike the unrenovated building, air exchange no longer takes place via
leaks in the building envelope or through the chimney. Manual ventilation, by opening the windows,
has proved to be an inefficient way of ensuring good air quality and removing moisture from the
building, instead, a controlled ventilation system is needed to reliably and comfortably ensure
indoor air hygiene. Such a system extracts the heat from the indoor air and thus makes a positive
contribution to your energy balance. A built-in filter will also remove dust and pollen to make the
incoming air more pleasant and healthy —and as long as the windows remain closed, acoustic comfort

will be increased as external noise will be blocked out.

The ideal ventilation solution — as individual as your home

If you want to ensure optimum air-conditioning
in your home, the ventilation system must be care-
fully planned, tailored to the internal environment
and to the individual needs of the occupants, and
carefully checked and adjusted by experts. In
short, there is no such thing as a typical ventilation
solution. Nevertheless, there are some standard
solutions that can be used in certain house types.
Single-family houses, for instance, are often
equipped with standalone exhaust air units or

single room ventilators with heat recovery, whilst

for multi-family houses, the preferred solutions
are generally central ventilation systems or single

flat units with heat recovery.

3 good reasons for proper ventilation

* Reduce or limit the CO, content of indoor air
« Control the relative air humidity
» Remove bad smells and air pollutants



Manual or mechanical ventilation:
energy efficiency is what matters most

It is difficult to accurately assess the quality of our
indoor air, for example, when oxygen levels are
low. To correct the situation our response is to let
in more air by manually opening the windows —
but we often delay in doing this, or leave the
windows open too long, resulting in unnecessary
heat loss. If we want to control the supply of fresh
air correctly, we need the help of thermometers
and hygrometers, which nowadays are often

equipped with data memories or USB interfaces.

An easier and much more efficient way, however,
is to install a controlled ventilation system. With
the help of fans, specially designed air shafts
automatically draw fresh outside air into rooms
that have a high oxygen demand like bedrooms
or living rooms. As part of the cycle, they remove
the used air and smells from bathrooms, kitchens
or similar rooms and release it to the outside. The
result — A constant supply of fresh air, and reliable

protection against moisture and mould growth.

Schematic drawing of a controlled ventilation system

using pre-heated air from a geothermal heat collector and

waste heat recovery

Source: Passivhausinstitut, Darmstadt

OUR SOLUTIONS

Stale air goes out, thermal comfort
stays in

To maximise thermal efficiency, the mechanical
ventilation system should be coupled with a heat
recovery unit. Depending on its efficiency, a heat
exchanger recovers between 50 and 85 % of the
heat from the waste air and recycles it back into
the house by warming up the fresh incoming air.
Compared to normal window ventilation, a heat
exchanger will reduce heat loss by up to 85 %
thus cutting down on your utility bill.
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Guiding the path to increased living comfort

* Good planning — excellent results

« Get your priorities right: Weak points first.

« Everything under control: How to make things easier for yourself.
« Checklists that facilitate the planning work

Step-by-step to a better home
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Good planning — excellent results

Before starting to renovate individual parts of your home, you should check which other measures

have been planned or may become necessary in the coming years — either for this or for associated

parts. You’ll double the cost if your newly installed components need to be removed or assembled

differently at a later time. If the required work cannot be carried out in one go, you can at least avoid

unnecessary expense later by coordinating and properly scheduling the different stages. But bear in

mind that a complete refurbishment always comes cheaper than the sum total of many individual

activities. This stands to reason because certain work, such as erecting scaffolding, excavation work

or installing a protective covering, will only need to be performed once.

Watch out for interdependencies, avoid double work

Roof:

When renovating the roof, you can "prepare the
ground" for the planned thermal insulation
of the facade. How? By increasing the roof over-
hangs so that they will also cover the later

installed insulation layers and new facade.

Exterior walls:

If your facade is in need of repair or requires
a new plaster or paint coat — it is advisable to
bring forward the thermal insulation of the
exterior wall, even if this has been planned for
a later date. Otherwise, the facade renovation

work will have to be repeated again when the

wall is insulated.




Windows and doors:

If single windows are replaced ahead of a planned
thermal upgrade of the facade, the new window
frames should be aligned as accurately as possible
with the existing frontage This avoids thermal
bridges that may be caused later when the
external insulation is installed.

When replacing doors or floor-to-ceiling windows
on the ground floor of your home, you should
also check whether the floor surface will need to
be insulated or renovated later. In that case,
windows and doors should be fitted in such a
way that they can still be opened after the floor
level has been increased by the insulation.
Otherwise, the doors will need to be shortened.

When fitting new door frames on concrete
balconies, it is advisable to install these
approx. 10 cm higher. If the balcony acts as a
thermal bridge, and needs to be insulated later,
this will give enough clearance to allow doors
to open when the new insulation layer has
been installed.

Plumbing and wiring:

When undertaking the thermal renovation of
walls or ceilings, make sure to check the present
condition of all plumbing and wiring that is
routed through them. You should not only
replace pipes or cables that are already in a poor
condition, if they do not seem fit to last for
another 40 years or so, now is the time to replace
them. 40 years is the average time before new
repair work crops up, and It is much more cost-
effective to replace them now than to have to
cut up the newly installed thermal insulation
when you do the job later. You should also seize
the chance to install additional conduits for
cable TV, telephone and the like, but make sure
you make a detailed note of everything you do,
so that any future repairs can be carried out

quickly, without undue expense.

STEP-BY-STEP
TO ABETTER HOME

Isover
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Get your priorities right:
Weak points first

The more heating energy that is lost through an individual part of the thermal envelope, the more
important it is for appropriate thermal insulation to be installed to that element. Please refer to
the tables at the end of this brochure: they provide detailed information on the energy efficiency of
typical constructions and advise you about possible savings. You will find that there are cases where
thermal refurbishment not only makes sense or promises good results, but where it is absolutely
imperative.

In urgent need of insulation:
Components with high heat losses

« Top floor ceiling
« Roof components with an insulation layer

under 3 cm

« Exterior walls made of solid brickwork or
concrete that have neither internal nor
external insulation

« Uninsulated partition walls (solid construction)
between warm and cold cellar or attic rooms

» Window and door frames made of aluminium
or steel without thermal insulation

« Single-glazed windows

« Sealing around doors and windows

« Uninsulated sections of the heating system,

hot and cold water pipes



STEP-BY-STEP

TO ABETTER HOME

Everything under control:
How to make things easier for yourself

Five useful tips to help you stay in control

The best preparations for a successful refurbishment project are a detailed status analysis and meticulous

planning. The five most important steps are:

1. Carefully analyze the thermal and structural
weak points of your house. If required, get
expert advice and support.

2. Use the detailed information available on
possible thermal refurbishment measures and
calculate the respective cost-benefit ratio.

3. Decide which thermal level you want to achieve

and for which parts of the house.

Don't get stressed:
Allow for delays

Neither the exact scope nor the complexity of a
refurbishment project can be planned down to
the very last detail. Especially when renovating
older houses, the true state and condition of single
building components or sections often only
comes to light when the renovation is underway.
Moreover, every schedule depends to some extent
on external influences. Getting a building permit,
for instance, may take longer than expected:
the approval of loans can sometimes be delayed,
and foul weather may slow down the work of
tradesmen. The best solution is to plan generously
and allow sufficient time for all work steps
involved. This will help you stay on schedule —and

keep your stress level down.

4. If planning a phased approach, watch out for
technical interdependencies of single works.
5. Set up a well-defined time and task schedule.

Think ahead: Documenting and
filing assures long-term benefits

Keeping track of all actions will be of great help.
Therefore make detailed notes of all measures
to be taken, regularly check the progress and
quality of all work done, and review your schedule

if necessary.

Also, carefully file away all documents that contain
constructional, financial and organizational
information. Take pictures of details — however
small or seemingly trifling — as they may later
turn out to be of great significance, for example in
the case of claims arising from faulty workman-
ship, or because tradesmen in future may require

detailed knowledge of previous work done.
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Checklists that facilitate
the planning work

A large-scale refurbishment project not only takes the technical aspects of thermal and acoustic
insulation into account. When enhancing living comfort, you may also wish to consider improving
room layouts or enlarging the available living space. Last but not least, aesthetic aspects also need
to be considered for all renovation activities. Since this cannot be done without meticulous planning,
we have compiled checklists containing the most important points for you, to help when planning
the work.

Prepare yourself as carefully as possible for the discussions with your architect, planner, contractor or other consultants. For this
purpose, start with the "General considerations" checklist where you can lay down clearly your objectives and the future
requirements of your refurbished home.

Include in the

General considerations plan Details
Change the floor plan yes no
Change the room layout yes no
Change the room functions yes no
Build an annex yes no
Loft conversion yes no
Intended use as workspace yes no
Barrier-free (handicapped accessible) yes no
Monument preservation orders (colour, design, townscape conservation)| yes no

ne ISGver



STEP-BY-STEP
TO ABETTER HOME

Use the "Building fabric" checklist to document the overall condition of your house. Based on the time of construction and
renovation, you can then assess its thermal quality. In addition, you can define the future insulation level of your house by entering
the desired energy consumption in kWh/m? per year.

Building fabric Please enter Details

Year of construction

Last renovation works (year and scope)

Current energy consumption (kWh/m? per year)

Desired energy consumption after renovation (kWh/m? per year)

Condition of the basement dry damp
Mould growth yes no
Rising damp yes no
Salt attack yes no
Wall cracks yes no
Ceiling cracks yes no

Isgver n7



The "Individual building components" checklist not only helps you prepare a detailed record of the current condition of your
house and its technical facilities. The assessment — on a scale from "excellent" to "very poor" — also shows which priorities you
need to set: the poorer the structural condition, the more urgent the renovation. Our tip: Put together detailed documentation,
including photos and your own personal sketches, to fully prepare yourself for the discussions with experts.

Individual building components Assessment

Very poor Poor Good Excellent

External face of the roof

Roof covering* (e.g. visible holes, breaks, cracks, corrosion)

Gutters (e.g. slope, corrosion)

Interfaces masonry/roof covering (signs of moisture and lifting)

Dormers and gable roof walls (tightness)

Velux windows (sealing)

Flashings (corrosion)

Chimney (e.g. connections, flashings, sooting)

General condition of the roof (e.g. deformations)

Internal face of the roof

Condition of the truss

Potential timber pest damage

Leakiness (e.g. water stains on the ceiling)

Chimney (e.g. cleanout doors, sooting)

Attic installations (e.g. satellite dish, telephone line, ventilation)

Condition, type and thickness of the existing insulation on the slanted areas
and on the tie-beam ceiling

Condition, type and thickness of the
existing insulation on the top floor ceiling

Exterior walls, windows, doors

General condition of the paint coat

General condition of the plaster coat

General condition of the wall base

Extent and location of cracks

Signs of rising damp

Condition, type and thickness of the existing exterior wall insulation

Condition and type of windows, windowsills, fittings and roller shutter boxes

Condition and type of exterior doors and terrace doors

Condition of window and door junctions

18 Isover



STEP-BY-STEP
TO ABETTER HOME

Individual building components Assessment

Very poor Poor Good Excellent

Ceilings above heated areas (top floor ceiling)

Type of ceiling (solid or wood)

Condition of thermal insulation

Condition and type of impact sound insulation**

Condition and type of flooring

Ceilings above cold areas (cellar ceiling, floor slab
above the ground, cantilevered floor)

Type of ceiling/floor (solid or timber)

Condition and type of thermal insulation

sk

Condition and type of impact sound insulation

Condition and type of flooring

Interior ceilings (separating floors, mezzanine floors)

Type of floor or ceiling (solid or timber)

Extent and location of cracks

Condition and type of impact sound insulation

Condition and type of flooring

Interior walls

Condition and type of paint and plaster coats

Extent and location of cracks

Acoustic insulation

Condition, type and arrangement of interior doors

Balconies, loggias, terraces

Condition and type of balcony or loggia slab (waterproofing, slope, insulation)

Condition and type of terrace (waterproofing, slope, insulation)

Installations (plumbing and wiring)

Condition and type of hot and cold water pipes

Condition and type of drain pipes and sewers

Condition and type of electrical cables (electric circuits, power amplification),
location and capacity of the electricity meter

Earthing and lightning protection

Heating system and hot water generation

Condition, installation year and type of heating system and piping

Condition, type and spatial arrangement of the radiators

Condition, installation year and type of hot water generation
system and piping

*In snowy regions, it is mandatory to install a tread-resistant roof sheathing to reinforce the roof construction when the attic is converted into living space (Bavaria, Austria,
Northern Italy and Switzerland).

** Important in case the attic is converted and used as living space.

***With semi-detached, terrace and multi-occupancy houses, impact sound insulation needs to be installed on floors above the cellar or the ground. This is also necessary
because of the flanking sound transmission.
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Showing the way

Examples of inspirational
building refurbishments

« History and climate protection in constructive harmony 122
« Extraordinary savings in an ordinary single-family house 126
* Steinbruchweg 36, Austria 130
» HobelistraBe, Switzerland 131
 Dépot Cardinal, Switzerland 132
» Makartstrafl3e 30-40, Austria 133
» Matznergasse 28, Austria 134
* Multi-family house in Buxtehude, Germany 135
 Apartment house in Madrid, Spain 136
« Listed single-family house in Vienna, Austria 137
* Calculation tables 138
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Agricultural tobacco barn
before refurbishment.

122 ISGver

History and climate protection in
constructive harmony

Refurbishing a centuries-old building is never easy. But this old tobacco barn, built around 1850, was

a particular challenge. On the one hand, the building fabric was severely damaged, and on the other,

there were stringent conditions for historic building preservation, as well as the ambitious town-

planning requirements of the "energy-saving town" of Viernheim, that had to be fulfilled. The

objective was to achieve a comfortable residential building with an energy demand as low as that

of a passive house.

The starting point: not at all rosy

The outer natural stone wall, as well as the interior
structure of the tobacco barn were badly affected
by salt and damp after many years of agricultural
use, and could have been preserved only at great
expense. The roof structure had been damaged
during the war and could not be restored - the
replacement had to be as true to the original

N

it

design as possible. Indoors, the rooms had to
comply with town-planning requirements and
could not be too high. The entire front courtyard
had to be relaid and all sewage, gas and water
pipes replaced, a new rainwater cistern provided
and electricity and telephone lines newly installed.
Connecting the barn to its neighbouring buildings
required demanding structural solutions, and its
location, in the inner city, meant that shading was

a problem.



SHOWING THE WAY

The solution: innovative, individual, international

It goes without saying that this ambitious
convertion of a dilapidated tobacco barn into a
comfortable passive house, required a detailed
survey and comprehensive planning before any
work could start. Often it was only as a result of
high quality workmanship and constant quality
control that the desired results were achieved.
Examples of the successful solutions used include:
A raised floor system developed by ISOVER
Austria was used in place of a screed. This was
based on a 32 mm chipboard lining with 100 mm

Kontur FSP 1-040 glass wool boards in the floor

cavity. The dormer cladding was insulated
internally using the ROSATWIST system from
ISOVER France. To achieve maximum tightness
for the interfaces between the wall construction
and concrete members, joint sealing tubes
developed by ISOVER Sweden were used. The
Climatop V insulated triple glazing came from
SAINT-GOBAIN GLASS in Aachen. And finally,
the hygrothermal performance of the construc-
tion was successfully tested with the help of
WUFI, a calculation program developed at the

Fraunhofer Institute for Building Physics.
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To achieve a U-value

of = 0.09 W/(mK),

a combination of between-
and above-rafter insulation
was chosen. In some places,
insulation in the barn roof
is up to 440 mm thick.

124 ISGver

The new construction: concrete frame
faced with natural stone masonry

The 200-year old natural stone walls of the
tobacco barn were taken down and the stones
carefully cleaned and stored, before reconstruction
into a fully functioning passive house could
begin. A solid ground floor slab was installed
on ring footings and insulated with 160 mm of
thermal insulation in two layers, to guarantee
total freedom from thermal bridges. The new
structural concrete frame was then built on the
floor slab. The natural stone walls were rebuilt to
allow enough space for the subsequent instal-
lation of internal insulation. This space was also
essential as the high moisture and salt content
of the natural stones meant they had to be
completely isolated from the internal construction.
Mineral wool was chosen as the insulation
material, because it is not capillary active, and
would provide the safest long term solution.
Total insulation thickness was as high as 250 mm

in places, dependant on the structural detailing.

Reconstructed trussed gable.
Stone slips were bonded on
mineral wool infilling.

New elements —
Roof, window, conservatory

The roof was designed in consultation with the
Monument Preservation Authority, with particular
attention paid to the location, size and appearance
of the dormer windows. Based on this, it was then
possible to design the three floor levels, the
window heights on the ground floor and the
thermally separated conservatory facing the
garden. In order to achieve the passive house
standard, the main priority, after adequate,
thermal bridge-free insulation, was airtight
construction. After an initial check revealed an
insufficient level of airtightness in parts of the
roof, dormers and windows, improvements were
made, which led to the required standards being
achieved. Despite all of the challenges, this
unique conversion was completed in around two

and a half years.

VARIO KM used as vapour barrier and airtight layer.

The electrical cables and wires are installed on the
room facing side of the membrane which is then

insulated with 60 mm glass wool.



Inside, the roof construction was insulated with
200 mm of ISOVER glass wool between the rafters
and the ROSATWIST mounting system.

The result: 212 m? of
energy-efficient living

With a heating demand of 13.4 kWh per square
metre, the residents of the former tobacco barn
need not worry about rising energy costs and
growing scarcity of resources: despite the
spaciousness, the total cost of heating, hot water
and cooking amounts to only 350 EUR a year.
Totally in line with the principles of the
Viernheim "energy-saving town", and in keeping
with the Brundlandt Project objectives of CO.-

reduction and sustainable living.

Building owners/Building physics:
Stephanie and Raimund Kaser, Viernheim
Architect: Dipl. Ing. Bernd Seiler, Seckenheim

Products used

SHOWING THE WAY

+ ISOVER glass wool for between-rafter insulation (Integra ZKF 1-035, 200 mm)

+ ISOVER stone wool for above-rafter insulation (Integra Solid, 180 mm)

+ ISOVER glass wool for facing constructions (Integra ZKF 1-035, 140-180 mm)
+ ISOVER stone wool for half-timber constructions (Sillatherm VWL 1,100 mm)
« ISOVER glass wool for partition walls (Akustik TP1 60 mm)

+ ISOVER glass wool slabs for the raised floor system (Kontur FSP 1-040)

+ ISOVER XPS boards for the insulation of foundations (Styrodur 3035 CS)

« ISOVER VARIO KM, VARIO KB1and KB2 for providing airtightness

« ISOVER ROSATWIST system as a substructure for the ceiling insulation

Energy values

U-value in W/(m*K)
Thermal insulation of glazing incl. frame 0.8
Wall areas 0.12-0.15
Barn roof 0.09
(incl. timber parts)
Floor 0.14
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High-level comfort: fully

developed living space directly

underneath the rafters.
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Extraordinary savings in an
ordinary single-family house

To illustrate in more detail the many different approaches to renovating an average single-family
house, let's have a look at a typical building in the Dutch village of Bontebok.

Built around 1920 and designed to accommodate a single person, the two-storey house had no
thermal insulation before its refurbishment in 2006. Extensive renovation was therefore required
to fulfil two aims: provide enough space for a complete family and at the same time fulfil all thermal

comfort demands.

The objective was achieved through a series of targeted measures: Not only was the living space
considerably enlarged, but also the total energy consumption reduced to only a fraction of the former
heating energy demand. Following renovation, the building now meets the low-energy house

standard.

New possibilities and their systematic realization

For reasons of economy and sustainability, the
new owners opted for extensive thermal reno-
vation, thereby ensuring that they could enjoy
the comfort of their new home for many years
to come, without restrictions of any kind.
Additionally, the project made use of leading-
edge solutions, because the new owner was
involved with the government on green issues,
and was therefore familiar with the full potential

of thermal renovation.




SHOWING THE WAY

The yardstick for successful renovation? Your own needs and demands.

Most parts of the building did not only require thermal upgrading. For many years, the previous
owner had neglected to carry out necessary maintenance work and as a result most of the house,
including the thermal envelope, was in a very bad state. But this was a situation that could also be
used to advantage. On the one hand, there was the general need to repair, move and rebuild several
walls, and parts of the roof, in order to achieve the new family-friendly floor plan. On the other hand,
there was an ideal opprortunity to combine this work with the replacement of all heating and hot
water pipes and with the installation of a ventilation system. What made this renovation project so
challenging was the new owners' wish to preserve the original character of the house, as it blended
well with the architecture of the local area. Of special interest were the existing coloured leaded

windows. Being the hallmark of the house, these had to be preserved but without sacrificing the

insulation quality offered by modern windows.
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Many challenges — but also many solutions: thanks to ISOVER

The aim was to preserve the outer appearance of the house as far as possible but also to maximise all
cost savings. For this purpose, thermal insulation was only installed from inside the building. In order
to achieve excellent thermal insulation standards without sacrificing inside space when insulating the
exterior walls and rafters, ISOVER Systemroll was used. Due to its superior performance, this product is
ideal for space-limited applications, and is also commonly used for insulating factory pre-fabricated
narrow-wall structures.

The new, airtight window frames (Vrigo normplus by De Vries Gorredijk) feature double-layer
insulating glass with excellent thermal properties. A specialist firm even managed to insert the
original coloured leaded glass windows in-between the double glazing. The additional floor space
required was achieved by converting the whole of the attic space into fully developed living space,
which meant that there was no need to alter the exterior design of the house. Despite the extent of
the renovation, the only visible change was the installation of solar panels on the rear of the roof to
provide energy for the heat pump — otherwise the original visual character of the house has been
flawlessly preserved.

Save energy, save natural resources

In the course of renovation, a new, energy-opti-
mized NIBE 1220 heat pump was installed. This
has a performance of 8.5 kW, is equipped with a
main water heater of 200 litres capacity and is
backed up by a 160-litre solar boiler, manufactured
by ABB. The boiler is connected to a solar collector
that was also newly installed on the roof.

In order to ensure effective energy production all
year round, three approx. 100 m deep boreholes
were drilled and integrated into the heat pump
system.The resulting pipe system not only features
high heating efficiency, but can also be used for
cooling the house in summer. To reduce the
heating energy demand, a low-temperature under-
floor heating system was installed, combined

on the upper floor with a dry screed. Also thanks
to a heat recovery unit and Itho HRU Eco fan
3 ventilation system a constant healthy and
pleasant indoor climate is assured — and fresh

air constantly available, without the risk of

associated heat loss.




Optimal values achieved for
thermal insulation

Thanks to the excellent insulation, the U-values
of the roof and exterior walls were reduced
to 0.19 W/m’K after the renovation. Combined
with the new, energy-optimized heating, hot
water and ventilation systems, this has had a
very noticeable effect on the building's energy
consumption. As a result of renovation, the
primary heating demand of the house has been
reduced by 75 %, down to 50 kWh/m’. After
completion of all works, which took place over
a period of only nine months, the building now
fulfils — and in some areas even exceeds — the
requirements of a low-energy house. Apart
from significant energy savings and the careful
use of resources, the most important thing that
the house has given its new occupants, is a
wonderfully satisfying feeling of having arrived
"home".

Building owners: De Kock family
Architects: Jan Nieuwveld, Henk Seinen,

Leeuwarden (NL)

Products used

SHOWING THE WAY

« ISOVER glass wool for interior insulation (Systemroll 140 mm)

+ ISOVER glass wool for roof insulation (Systemroll 180 mm)

Energy values

U-value in W/(m?K)
Thermal insulation of glazing incl. frame 1.0-1.2
Walls 0.19
Roof 0.19
Floor 0.19
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Steinbruchweg 36 austria

Challenge

To expand this single-family home on the outskirts
of Linz (Austria), the decision was made, for bud-
getary reasons, to renovate and add an additional
storey, rather than to construct a new building. The
main challenge was to bring the building’s outer

envelope up to passive house standard.

This was the first time in Austria that a renovation
project had been completed to passive house

standards, supporting international guidelines

for climate protection.

Building type Single family house

Facade / Construction Timber framework
construction

Technical strategy

Timber frame construction was chosen in
preference to solid construction, and careful
attention paid to detailing and quality of work-
manship in order to avoid thermal bridges. As a
result, the heat would be evenly distributed and
the level of comfort inside the building envelope

substantially improved.

The installation of a controlled ventilation system
now ensures a much better air quality. The final
result has more than satisfied the initial energy
objectives, with the total cost of energy and heat-
ing system maintenance combined, now less than

just the maintenance costs prior to renovation.

Products used

« ISOVER glass wool for the insulation of roof,
walls and floors (Uniroll Komfort 200 mm,
two-layered)

« ISOVER VARIO KM, VARIO KB1and KB2 for
providing airtightness

Performance analysis

30.5 kWh/m’a
Total consumption on heating only 14.6 kWh/m’a
0.77 W/(mK)
0.09 W/(m?K)

Total consumption of the building

U-value of the windows

U-value of the roof

Total surface area 217 m?

U-value of the ground floor 0.12 W/(m*K)

Number of floors 2 floors + partial basement

U-value of the walls 09.9-0.11 W/(m?K)

Renovation time 9 months

Airtightness 0.5
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H O bel |St FASSEe switzerland

Challenge

For this 1985 house, the challenge was to extend
the building by adding a separate living unit
conforming to passive house standards. Due to
the narrowness of the plot and local zoning laws,
the only way to increase the living space was to
add an additional floor above the existing
structure. It was decided that this new addition
should have a modern appearance, whilst respec-
ting the original design of the building.

Products used

« ISOVER glass wool for the insulation of roof,
walls and floors (ISOCOMFORT 140 -200 mm,
two-layered)

« ISOVER VARIO KM Duplex for providing
airtightness

Technical strategy Energy savings of
It was jointly decided by the architects and 910/
owners that the additional storey should be o
constructed in timber frame to help with load

distribution. Windows to the north-facing elevation

were kept to a minimum, whilst on the south

facade, large areas of glazing were installed

to take maximum advantage of passive and

active solar gains. For the same reason, solar

panels and a heat pump were installed on the

roof. Finally, energy losses were minimized

by including high levels of insulation — between

340 and 400 mm thick, depending on the area

and surface to be insulated.

Performance analysis

Building type Multi-occupancy housing Total consumption of the building 8.5 kWh/m’a
Total surface area 341 m? Total consumption on heating only 4.5 kWh/m’a
Number of floors 4 U-value of the windows 0.5 W/(m’K)
Year of construction 1985 U-value of the roof 0.09 W/(m’K)
Renovation time 6 months U-value of the walls 0.13-0.16 W/(m?*K)

Isover
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Energy savings of

15%
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DépOt Ca rdinal Switzerland

Challenge

This project involved the renovation of a building
with no insulation, situated in a downtown indus-
trial zone by the side of a railway. In preserving its
original construction, the challenge was to create
new harmonised living and working spaces, with
highly effective energy use and an improved

interior environment.

Before renovation:

Building type
a warehouse
After renovation:
a mixed-use building,
combining living space
and offices (architect’s office)

Technical strategy

The space was expanded by the addition of
a timber-frame structure. The roof, walls and
floor were insulated to modern standards, and
a winter garden area created to help with the
building’s energy balance. The additional floor
space, along with the interior atrium and
garden, now allows the occupants to increase
or diminish their living space according to the
season.Thanks to optimized thermal and acoustic
insulation and a natural air circulation system,
a comfortable interior climate has been created

- both for living and working.

Products used

« ISOVER glass wool for the insulation of roof,
walls and floors (ISOCOMFORT 120, 140 and
200 mm, PB F 160 mm and PB M 200 mm)

« ISOVER VARIO KM Duplex for providing

airtightness

Performance analysis

Total consumption of the building 12.9 kWh/m’a

Total surface area 190 m?

Total consumption on heating only 10.3 kWh/m’a

Number of floors 2

U-value of the windows 0.5 W/(m?K)

Year of construction 1960

U-value of the roof 0.1 W/(m?K)

Renovation time 16 months

U-value of the walls 0.11-0.15 W/(m?K)
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Makartstrasse 30-40 austria

Challenge

This 5-storey, multi-unit residential building was
built in the late 1950s. As expected for a building
of this age, a lot of problems were identified. In
particular, Its low energy efficiency meant high
heating costs. The challenge was to transform
the building into a perfect example of passive

house technology.

Prefabricated large-format elements were chosen
for the renovation, which helped to considerably
shorten the construction time. The aim was to
assure the highest possible energy efficiency for

the building envelope.

Products used

« ISOVER glass wool for the prefabricated
elements (Uniroll 160 mm)

« ISOVER glass wool for the basement ceiling
(insulation board of 12 cm thickness)

Building type Multi-occupancy housing

Technical strategy

The installation of a controlled ventilation system
contributed to a clear improvement in interior air
quality as well as providing better protection
against exterior noise. The exterior architectural
design, composed of solar panels in grey and red,
gives the building a very modern appearance.
Thanks to the high insulation levels throughout
and the watertight design of the loggias, thermal

bridges were completely eliminated.

Performance analysis

Facade / Construction Solid construction with a
timber framework

Total surface area 3106 m?
Number of floors 5 floors
Year of construction 1957/58
Renovation time 13 months

Total consumption of the building  14.4 kWh/m’a

U-value of the windows 0.86 W/(m?*K)

U-value of the roof 0.094 W/(m?K)

U-value of the ground floor 0.24 W/(m?K)

U-value of the walls 0.082 W/(mK)

Energy savings of

92%
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16%
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Matznergasse 28 austria

Challenge

This renovation project involved a building
dating from 1912, situated near a park. While the
building had been refurbished just after the
Second World War, no further renovations had
taken place until 2002. Despite its magnificent
original facade, some flats were in a deplorable
state, without running water or toilets. Poor
internal living conditions had given the building

a particularly bad reputation.

Building type

Multi-occupancy housing

Facade / Construction Solid construction with a
timber framework

Total surface area 1143 m? before renovation

1795 m? after renovation

Number of floors 7 floors
Year of construction 1912
Renovation time 16 months

Technical strategy

Prior to renovation, several different types of
heating system were in use in the building,
including oil, coal and bottled gas. Because of
the run-down condition of the roof and windows,
and the flimsy construction of the existing doors,
a considerable amount of the building’s heat was
being lost. Complete thermal insulation and a
modern central heating system were installed.
Terraces and balconies were incorporated on each
floor, increasing the area of each apartment and
enlarging the building’s total living space from
1,143 m* to 1,795 m’. Despite the enlargement,
energy costs were significantly reduced, thanks
in part to the installation of a passive solar

heating system.

Products used

« ISOVER glass wool for insulating facing panels
and partition walls (AKUSTO 75 mm and
100 mm)

+ISOVER ISOVER glass wool for roof insulation
(Uniroll Komfort 200 mm, two-layered)

+ISOVER VARIO KM, VARIO KB1and KB2 for
providing airtightness

Performance analysis

Total consumption on heating only 35.43 kWh/m’a
1-11 W/(mK)
0.13-0.18 W/(m?K)
0.14 W/(mZ)
0.46 W/(mK)

U-value of the windows

U-value of the roof

U-value of the ground floor

U-value of the walls
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Multi-family house in Buxtehude cermany

Challenge

This project involved the complete renovation of a
five-family building located in town, and finished
within just four weeks. The renovation included
the modification of the structure itself, the
installation of technical equipment and
systems, and the extension of the floor space,
partly through the addition of a loft area. The
living space was also extended by incorporating

the balconies into the house.

Products used

« ISOVER glass wool for between- and under-
rafter insulation (Integra ZKF 1-035, 180 mm
and Integra UKF 1-035, 50 mm)

« ISOVER stonewool for insulating basement
ceilings (TOPDEC DP 80 mm)

« ISOVER glass wool for insulating facing walls
(Kontur KP 1-035, 80 mm)

+ ISOVER VARIO KM, VARIO KBT, VARIO KB2
and VARIO DS for providing airtightness

Building type Multi-occupancy housing

Technical strategy

The interior refurbishment entailed, among other
things, a top-to-bottom makeover of kitchens
and bathrooms. A highly efficient heating system
was installed, contributing to significant energy
savings, as well as a modern ventilation system
which improved the indoor climate. A heat pump
and solar unit were installed for hot water and
heating needs. All exterior parts of the house
were rigorously insulated. The basement and the
basement ceiling were rebuilt and equipped with
state-of-the-art insulation.

Performance analysis

Total consumption of the building 45 kWh/m?a
Total consumption on heating only 8.5 kWh/m?a
U-value of the windows 1.1 W/(m?K)

Total surface area 580 m? (474 m? living space)

U-value of the roof 0.17 W/(m?K)

Number of floors 3 floors

U-value of the ground floor 0.26 W/(m?K)

Renovation time 1 month

U-value of the walls 0.27 W/(mK)

Energy savings of

90%

Isover
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Apartment building in Madrid spain

Challenge

As often is the case, this renovation project had
multiple goals: comfort enhancement, energy
savings and modifications of the existing archi-
tecture. Specific goals included upgrading the
building envelope (walls, windows and roof) and
using every opportunity to improve the structure’s
thermo-acoustic performance. In addition, the
improvements were intended to produce a harmo-
nious balance between solar energy collection
in winter and protection from excess heat in
summer. Finally, access to the building was

improved with the installation of an energy-

efficient elevator and new stairwells.

Technical strategy

For budgetary reasons the decision was taken to
preserve the building’s original structure. From
that point on, the building’s orientation had to be
taken into account at every stage, so as to make

optimum use of solar energy.

The addition of terraces and balconies, not present
in the original building, increased the availability
of natural light, and a system of oriented mirrors,
integrated into the balcony design, significantly

improved light levels in the bedrooms.

Products used

+ISOVER glass wool for roof insulation
(IBR 120 mm)

« ISOVER EPS expanded polystyrene slabs for
facade insulation (ISOVER EPS type Il 80 mm)

Building type Multi-occupancy housing

Facade / Construction Brick

Total surface area 2420 m? Performance analysis

Number of floors 5 floors Total consumption of the building  20.36 kWh/m*a
Number of units 28 apartments U-value of the windows 2.6 W/(m?K)
Year of construction 1961 U-value of the roof 0.3 W/(m?K)

Renovation time 17 months

U-value of the walls 0.30 W/(m?K)
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Listed single-family house in Vienna austria

Challenge

This single-family house is located in the pro-
tected historical area of Sievering, a suburb of
Vienna. The street facing facade is a beautiful
example of Art Nouveau from around 1900, and
the Monument Preservation Office would not
allow its architectural style to be modified in
any way. The extensive renovation work involved
changes to the whole building and the way
it was used. The floor plan was changed, all
installations replaced with new and the building

extensively opened up towards the garden.

Products used

« ISOVER glass wool for insulating roofs and
ceilings (Uniroll Komfort 200 mm and 160 mm)

« ISOVER glass wool for the second insulation
layer above rafters (DUO Komfort 80 mm and
100 mm)

« ISOVER glass wool for insulating partition
walls (AKUSTO 75 mm and 100 mm)

«ISOVER VARIO KM, VARIO KB1 and KB2 for
providing airtightness

Technical strategy

Renovation of the garden elevation was a particular
challenge, as the only access was through the
building. It was however, completely rebuilt and
insulated to passive house standard, whilst
thermal insulation of the preserved front facade
was carried out from the inside. Insulation was
also applied to the sloping walls of the roof and
to the basement ceiling. Special attention was
paid to solving thermal bridging problems, and
a low-temperature wall heating system was
installed to keep the basement walls dry. The
character of the old "box-type” windows was pre-
served; whilst the new garden-facing windows

are in keeping with the passive house standard.

Performance analysis

Building type Single-family house Total consumption of the building 35 kWh/m’a
Total surface area 305 m? U-value of the windows 1.6-0.8 W/(m?K)
Number of floors 2 floors U-value of the roof 0.18-0.15 W/(m?K)
Year of construction 1900 U-value of the walls 0.35-0.18 W/(m?K)
Renovation time 12 months U-value of the basement floor 0.6 W/(mK)

Energy savings of

15%
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Thermal refurbishment

definitely pays off

Scientific studies' over the last few years clearly show that thermal refurbishment is worthwhile

regardless of the energy price scenario used. Energy prices almost doubled between 1998 and 2002,

and despite a short respite, we are now faced with the fact that energy will not only become

more expensive in the future, it will also become more scarce. The decision to invest in the thermal

refurbishment of one's home will therefore increasingly become an economic necessity.

While you're at it, you may as well
do it properly!

Once you have made the decision to renovate
it makes sense to do the job properly, so renova-
ting to passive house standards is the way to go.
Normally, the structural parts of a building are
only replaced or modernized every 20 to 50
years, so you should seize the opportunity, when
carrying out maintenance or repair work, to
improve the energy efficiency of your home. In
many regions, home owners nowadays can
claim subsidies and tax relief, to help with the

cost of thermal refurbishment.

Experts advise that the first step in a refurbish-
ment process should always be the complete
or partial restoration of the thermal envelope.
Only after completing this step, should you
upgrade the heating and ventilation systems.
Doing this in reverse order — i.e. heating first
and thermal envelope second — will involve you
fitting an oversized heating system, which will
be economically and ecologically unsound in the
long run. After all, would you install a new engine

into the dilapidated chassis of your old car?

Compare the costs of maintenance
and thermal refurbishment

The following table lists and compares the invest-
ment costs of different renovation measures with
the unavoidable maintenance costs that would
have been incurred anyway. The prices include the
planning, purchase and installation as well as the
ongoing operating costs of the system. The table
considers only those renovation measures that
can be expected to improve the building's energy
efficiency. The figures are based on actual costs
that were invoiced for real building activities in
2008. The data was sourced from the study:
"Bewertung energetischer Anforderungen im
Lichte steigender Energiepreise fir die EnEV und
die KfW-Forderung" (Assessment of energetic
requirements in the light of rising energy prices of
the EnEV and the KfW support ) (BBR online publi-
cation 18/2008).

'BMVBS/BBR (publishers): "Bewertung energetischer Anforderungen im
Lichte steigender Energiepreise fiir die EnEV und die KfW-Forderung", BBR
online publication 18/2008.
Link:http://www.bbr.bund.de/nn_22710/DE/Veroeffentlichungen/Ablage_
Meldungen/BBR-Online_18.html

Arbeitskreis Kostengiinstige Passivhduser — Protokollband Nr. 24 "Einsatz
von Passivhaustechnologien bei der Altbau-Modernisierung” (Working
group on reasonable passive houses — protocol tape No. 24 "application of
passive house technologies in old building modernization"

Institut fiir Wirtschaftswissenschaften, Universitat Klagenfurt "Rentabilitat
der Warmedammung und des Kesseltausches eines durchschnittlichen
Osterreichischen Musterhauses” (Institute of economics, university of
Klagenfurt "profitability of the heat insulation and the kettle* exchange of
an average Austrian showhouse”
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Comparison of costs incurred for maintenance and thermal refurbishment at three energy efficiency
levels (house in need of renovation, low-energy house and ISOVER Multi-Comfort House), based on a

component surface of 100 m?

Baseline scenario Thermal refurbishment
Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 925
Cost of Cost of Cost of
maintenance maintenance maintenance and
work alone and insulation on insulation on
(house in need of low-energy house Multi-Comfort House

renovation) level level
Non-walkable insulation installed
on a top floor ceiling - 1900 € 2200€
Walkable insulation installed on a top floor ceiling - 3800€ 4300 €
Roof renovation with above-rafter insulation combined New roof covering
with a new roof covering 7000 € 12500 € 13 600 €
Roof renovation with above- and between-rafter New roof covering
insulation combined with a new roof covering 7000 € 12600 € 13600 €
Flat roof renovation combined Waterproofing of the roof
with a new waterproofing layer 5000 € 11000 € 11900 €
Renovation of a solid exterior wall using composite New plaster coat
thermal insulation, combined with a new plaster coat 4000 € 10600 € 11500 €
Renovation of a solid exterior wall with ventilated facade, New facade
combined with a new curtain wall 6000 € 11800 € 12900 €
Renovation of a solid exterior wall with internal insulation, New wallpaper
combined with new wallpaper* 700 € 4300 € 4300 €
Renovation of a cellar ceiling
from below in an unheated cellar* = 5100 € 5100 €
Insulation of heating pipes in an
unheated cellar (costs of 10 RM) - 1050 € 1500 €
*Insulation of higher thickness would reduce the available space. For this reason, only the low-energy house level has been included in this table.
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Refurbishment —what's in it for you?

The timing of your energy efficiency measures is very important. If a structural component is due for
maintenance or replacement anyway, the additional investment will be quite low when compared
with the unavoidable costs that you will incur in any case for transport, setting up the construction
site, scaffold erection etc. It is the ‘cost of energy saved’ that is most important in a thermal refurbish-
ment project. But how do you actually calculate a "kilowatt-hour saved"? By relating the additional
annual costs incurred by the renovation measure to the actual energy savings achieved. The lower the
value, the higher the profitability of the energy-saving renovation measure.

The following tables provide a detailed breakdown of costs (planning, materials and execution), and
energy savings, based on a mean energy price of 6.8 cent/kWh. They are intended to help you assess
the pros and cons of individual renovation activities. The prices are based on a mixed calculation,

taken from several projects of different sizes, and will not reflect true costs in every case.

Insulation of the attic floor ceiling: the most efficient measure

If you want to save energy — always cover the pot when cooking. But how can this principle be applied
to your home? Quite simply insulating the attic floor ceiling is the most effective energy efficiency
measure you can take —and the one that pays you back most quickly. And on top of that, it is completely
independent of other renovation and maintenance works. Even with a house on Multi-Comfort House

level the "kilowatt-hour saved" is 87 % cheaper than the mean energy price.

Example 1: Non-walkable insulation installed on an attic floor ceiling

Renovation Renovation to Renovation to
enovatio low-energy house level | Multi-Comfort House level
Heating energy demand in kWh/m*a 200 50 <15
Heating energy savings in % 75 925
Non-walkable insulation Non-walkable insulation
Insulation None 28 cm 34 cm
\ = 0.040 W/(mK) \ = 0.040 W/(mK)

U-value of the construction in W/(m?K) U=126 U=013 U=0m
Total cost in €/m? None' 19 €/m’ 22 €/m’
Costs of saved energy in cent /kWh 0.8 0.9
Cost savings per year in € 980 1244.5
Difference between energy costs and Energy price of
costs of saved energy 6 cent/kWh 6 cent/kWh 5.9 cent/kWh
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Example 2: Walkable insulation installed on a attic floor ceiling

R " Renovation to
enovation low-energy house level
Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 925
Non-walkable insulation Non-walkable insulation
Insulation None 28 cm 36 cm
\ = 0.040 W/(mK) \ = 0.040 W/(mK)
U-value of the construction in W/(m?K) U=126 U=013 U =010
Total cost in €/m? None' 38€/m’ 43 €/m’
Costs of saved energy in cent /kWh 1.6 17
Cost savings per year in € 940 12325
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 5.2 cent/kWh 5.1 cent/kWh

Renovation of the roof? Always include the insulation!

When you need a new roof covering, it is always adviseable to install above-rafter insulation or a com-

bination of above- and between-rafter insulation. You will then be able to convert the attic, at a later

date, into new and valuable living space that offers the thermal and acoustic comfort of a newly built

house. If the waterproofing layer of a flat roof needs to be replaced, this is also a good opportunity to

upgrade the insulation. This way you can realize annual heating energy savings of up to 90 %.

Example 3: Thermal renovation of a roof with above-rafter insulation combined
with the necessary new roof covering

X Renovation to
Renovation |
ow-energy house level
Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 92.5
Above-rafter insulation Above-rafter insulation
Insulation None 22 cm 32cm
\ = 0.040 W/(mK) \ = 0.040 W/(mK)

U-value of the construction in W/(m?K) U=126 U =017 U =012

Total costs in €/m?

New roof covering

Insulation and new

Insulation and new

70 €/m? roof covering 125 €/m? roof covering 136 €/m’
Costs of saved energy in cent /kWh 1.8 2.1
Cost savings per year in € 915 1226.5
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 6 cent/kWh 4.7 cent/kWh
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Example 4: Thermal renovation of a roof with above- and between-rafter insulation combined
with the necessary new roof covering

Renovation to

Renovation to

ST low-energy house level | Multi-Comfort House level

Heating energy demand in kWh/m’a 200 50 <15

Heating energy savings in % 75 925

Above- and between- Above- and between-
Insulation None rafter insulation rafter insulation
25cm 35cm
\ = 0.040 W/(mK) \ = 0.040 W/(mK)

U-value of the construction in W/(m?K) U=126 U=017 U =012

Total costs in €/m?

New roof covering

Insulation and

Insulation and

70 €/m? new roof covering new roof covering
126 €/m? 136 €/m’
Costs of saved energy in cent /kWh 3 33
Cost savings per year in € 915 1226.5
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 5.2 cent/kWh 5.1 cent/kWh

Example 5: Thermal renovation of a flat roof combined with replacement of

the waterproofing layer

Renovation to

Renovation to

L low-energy house level | Multi-Comfort House level
Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 925
Warm roof insulation Warm roof insulation
Insulation Little 22cm 32cm
\ = 0.040 W/(mK) \ = 0.040 W/(mK)
U-value of the construction in W/(m?K) U=11 U=0.16 U=0m

Total costs in €/m?

Replacement of the
waterproofing layer

Insulation and
waterproofing

Insulation and
waterproofing

50 €/m’ 10 €/m? 19 €/m?
Costs of saved energy in cent /kWh 3 33
Cost savings per year in € 870 12085
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 3.8 cent/kWh 3.5 cent/kWh

142 ISGover




New facade — but don't forget the insulation!

SHOWING THE WAY

When renovating the facade, whether or not it needs a new plaster coat or new cladding to the

ventilated construction, you have a unique opportunity to also carry out thermal refurbishment.The

calculation of economic viability is almost always based on a period of 20 years, but with the typical

life cycle of a new facade between 20 and 50 years, any maintenance or repair requirement provides

an ideal, economic opportunity to also upgrade the insulation.

Refurbishing an exterior wall from the inside with higher thickness insulation will considerably

reduce the available space, so we have only included an upgrade to low-energy house level. It stands

to reason that internal insulation will invariably involve replacement of the old wallpaper.

Example 6: Thermal renovation of a solid exterior wall by installing a composite thermal
insulation system combined with the required new plaster coat

Renovation to

Renovation low-energy house level _

Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 925

Composite thermal Composite thermal
Insulation None insulation system insulation system

22 cm 32cm

\ = 0.040 W/(mK) \ = 0.040 W/(mK)

U-value of the construction in W/(m?K) Uu=14 U=0.16 U=0mn

Total costs in €/m?

New plaster coat

Insulation and

Insulation and

40 €/m’ new plaster coat new plaster coat
106 €/m’ 19 €/m?
Costs of saved energy in cent /kWh 25 2.7
Cost savings per year in € 890 12175
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 4.3 cent/kWh 4.1 cent/kWh
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Example 7: Thermal renovation of a solid exterior wall with ventilated facade combined with
the required replacement of the curtain wall

Renovation to

Renovation to

Renoxation low-energy house level | Multi-Comfort House level

Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 925

Ventilated facade Ventilated facade
Insulation None 22 cm insulation 22 cm insulation

\ = 0.043 W/(mK) \ = 0.043 W/(mK)

incl. subconstruction incl. subconstruction

U-value of the construction in W/(m?K) Uu=14 U=0.18 U=012

Total costs in €/m?*

Replacement
of the cladding

Insulation and replacement
of the cladding

Insulation and replacement
of the cladding

40 €/m? 118 €/m? 129 €/m’
Costs of saved energy in cent /kWh 2.2 2.5
Cost savings per year in € 910 1220.5
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 4.6 cent/kWh 4.3 cent/kWh

Example 8: Thermal renovation of a solid exterior wall with internal insulation combined with the

required wallpaper replacement

Renovation to

Renovation to

replacement

and wallpaper
replacement

LS low-energy house level | Multi-Comfort House level
Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 925
Internal insulation 10 cm Internal insulation 10 cm
Insulation None incl. airtightness incl. airtightness
\ = 0.035 W/(mK) \ = 0.035 W/(mK)
U-value of the construction in W/(m?K) Uu=14 U=0.28 U=028
Total costs in €/m? Wallpaper Insulation, airtightness Insulation, airtightness

and wallpaper
replacement

7€/m’? 43 €/m’ 43 €/m?
Costs of saved energy in cent /kWh 1.9 1.9
Cost savings per year in € 925 925
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 4.9 cent/kWh 4.9 cent/kWh
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SHOWING THE WAY

How to realize energy savings in the cellar

The good news is that the cellar ceiling, as well as the heating pipes in an unheated cellar, can be
insulated at any time — this work is completely independent of other renovation and maintenance
activities. True, the thickness of the insulation layer is generally limited by the room height of the

cellar, but it is nevertheless quite easy to achieve the energy efficiency level of a low-energy house.

The rule of thumb for heating pipes is that the thickness of the pipe insulation should be 2 DN, i.e.
twice the nominal diameter of the pipe (which is about the same as its internal diameter).

Example 9: Thermal renovation of a cellar ceiling from below in an unheated cellar

R ti Renovation to
enovation low-energy house level
Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 925
Insulation from below Insulation from below
Insulation None 8cm 8cm
\ = 0.035 W/(mK) \ = 0.035 W/(mK)
U-value of the construction in W/(m?K) U=126 U=0.28 U=028
Total costs in €/m? Insulation Insulation
None incl. plaster coat incl. plaster coat
51€/m’ 51€/m?
Costs of saved energy in cent /kWh 5.7 5.7
Cost savings per year in € 735 735
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 1.1 cent/kWh 1.1 cent/kWh
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Example 10: Insulation of the heating pipes in an unheated cellar

R " Renovation to
enovation low-energy house level
Heating energy demand in kWh/m’a 200 50 <15
Heating energy savings in % 75 925
Pipe insulation Pipe insulation
Insulation None 20 mm 20 mm
\ = 0.035 W/(mK) X\ = 0.035 W/(mK)

U-value of the construction in W/(m?K) U=0.78 U=018 U=014
Total costs in €/m? Insulation Insulation

None 10.5 €/RM 15 €/RM
Costs of saved energy in cent /kWh 1.2 1.6
Cost savings per year in € 960 1234
Difference between energy costs and Energy price of
costs of saved energy 6.8 cent/kWh 5.3 cent/kWh 5.2 cent/kWh

Apart from purely economic criteria, there are also other criteria that need to be considered. There can
be no doubt that enhanced living comfort, cosiness and pleasant indoor climate contribute to a higher
quality of life — even though these improvements cannot be expressed in monetary terms. Regular
home renovation also increases the market value of your house and keeps it "in good health".

By increasing energy efficiency, you also increase saleability.

As an added bonus you can be safe in the knowledge that you are benefiting the environment:
lowering CO, emissions thanks to lower energy consumption as well as helping security of energy
supplies. In other words, thermal refurbishment pays for itself in many ways during the life cycle of

a building.
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SHOWING THE WAY

Short glossary of insulation terminology

Energy performance indicator (kWh/m?.a)

The energy performance indicator is the most common
reference value used to describe the thermal quality of
the building envelope. It indicates how much energy per
square metre a building uses over a year. This indicator
can be easily converted into euros/m? if the price of one
kilowatt-hour is known.

Space heating demand (kWh/m?)

The space heating demand is the amount of heating energy
that must be supplied to air-conditioned rooms (heated or
cooled) in order to maintain their predefined target tem-
perature.

Final energy demand (kWh/m?)

This is the calculated amount of energy needed in average
climatic conditions to cover space and water heating
demand. It also includes the energy losses caused by the
installation engineering. Besides the quality of the thermal
envelope and the HVAC engineering, the actual amount of
energy consumed also depends on the residents' living
habits and the local climatic conditions.

Primary energy demand (kWh/m?)

Apart from the final energy demand for space and water
heating, the primary energy demand also takes into
account the losses that occur in the generation and trans-
mission of the energy, right through to its distribution and
storage inside the building.

U-value, thermal transmittance (W/m?K)

The U-value is a measure of the rate of heat loss through
a building component. It is expressed as watts per square
metre per degree Kelvin. It is influenced by the following
factors: N-value and thickness of the single layers of a
building component. As a rule of thumb: The smaller the
U-value, the lower the loss of heat and the better the ther-
mal insulation.

\-value, thermal conductivity (W/mK)

The \-value indicates the amount of heat transmitted
through a material, measured in watts per square metre
of surface area for a temperature gradient of one Kelvin
per metre thickness, expressed as W/mK. Thermal conduc-
tivity is an important criterion for assessing the quality of
insulation materials. The lower the thermal conductivity
of a building material, the better its thermal insulation
properties.

R-value, thermal resistance (m*K/W)

The R-value is a measure of the thermal resistance of a
particular thickness of material. It is measured in m’K/W
and is equal to the thickness of the material (in metres)
divided by its thermal conductivity. The higher the thermal
resistance, the better the heat insulation of a construction
element.

ns,value

This value is a measure of the quality of airtightness. It indi-
cates how often the air volume inside a building is
exchanged per hour when the enclosure is subjected to a
50-pascal pressure difference. The ny, value must not exceed
3.0 (1/h) for buildings without a ventilation system, a value
of 1 (1/h) for buildings with a ventilation system installed
and a value of 0.6 (1/h) for passive houses.

sq-value (m)

The vapour diffusion-equivalent air layer thickness indi-
cates the resistance that a building material offers to the
penetration of moisture compared to air. The higher the
s-value, the more vapour-tight the layer. Normally,
building materials are expected to have a constant diffusion
resistance. Exceptions are the climatic membranes VARIO
KM and VARIO KM Duplex: they have a variable ss-value
that depends on the air humidity that each side of the
membrane is exposed to. This allows the membranes to
diffuse 25 times more moisture in summer than the
structure absorbs during winter. As a result, the membranes
offer high protection from structural damage.

D, airborne sound insulation (dB)

This value describes the resistance to airborne sound
between rooms in a building. If sound is created in separa-
ting walls or flanking components, it will set off oscillations.
This, in turn, causes the air of the adjoining room to
oscillate, thus creating airborne sound. The higher this
value, the higher the acoustic comfort.

Lnrw impact sound insulation (dB)

This value describes the resistance to impact sound
between rooms in a building. This sound is created by
walking or similar stimulation of ceilings and stairs and is
partly passed on as airborne sound in an underlying or
adjacent room. The lower this value, the higher the acoustic
comfort.
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