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Keep cool in hot countries — Save natural resources.

The ISOVER Multi-Comfort House.

IsGover
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Our comfort must be

Dear house owners, planners and

architects, "My home is my castle"
will be topped in the future by "My
home is my ISOVER Multi-Comfort
House". For this reason, we have created
this brochure. The passive house concept
already works successfully in cold coun-
tries, helping to reduce the heat demand.
Adapted to hot countries, it can contribute
to an excellent indoor climate while

saving energy and money for cooling.

Of course, you will find here all the
arguments in favour of building with the
passive house standard: ecological, eco-
nomical and quite comfortable reasons.
But our brochure offers much more than
just arguments. It can be a source of
information and help you introduce the
passive house concept in your country.
And if you need further support: we will
be glad to help you.

Good luck and have a good life!
Your Saint-Gobain ISOVER Team
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Nature's comfort.

The Kyoto Protocol is a climate protection initiative.

Everybody talks about more and more extreme weather events, but only few
take action. With their signature under the Kyoto Protocol, more than 140 indus-
trial nations have made a commitment to reducing their CO, emissions drastical-
ly. This means: top priority for using energy-saving technologies and thus top
priority for saving our natural resources. Each and every one of us should con-
tribute to more economical housekeeping by living comfortably and making
most efficient use of energy.

Make your decision for the ISOVER Multi-Comfort
House - Combine comfort & environmental
protection under one roof.

Live comfortably. Make no sacrifices. But go easy on the environment all the same.
A fantastic vision? The ISOVER Multi-Comfort House can make this vision come
true. No matter what your dream house looks like: the passive house standard
allows you to realize your home and build in pleasant comfort — quite simple,
economical and energy-efficient. And it pays off — cash!

State-of-the-art knowledge for an excellent
energy balance.

In the warm climates of Southern Europe, heating is less of a problem than in
Central or Northern European climates. With minimal total energy consumption,
buildings can be kept comfortable all year round. Both heating and cooling
requirements need to be considered when defining insulation levels and glazing
specifications in Southern Europe. Detailed planning and engineering as well as
expert installation are essential for an excellent energy performance. This brochure
is meant to help you achieve both comfort and energy efficiency in your home.
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The Comfort.

For a good life.
For every one. For

Simply move in and
feel at home.

ISOVER Multi-Comfort
House doesn't need time for settling

Life in an

in. The simple reason is that you won't
miss anything, except maybe a couple
of annoyances. But honestly: who
would seriously miss cold feet,
draughty corners and musty or over-
heated rooms? In the passive house,
everyone can enjoy their own patch of

paradise.

Build with all comfort.

No freezing and no
sweating.

You will enjoy comfortable room tem-
peratures between 20° and 26 °C.
Scientifically, this has been proven to
be the ideal range for relaxed living
and efficient working. And, for the
better part of the year, without any
conventional cooling or heating. In
very hot regions, it may be necessary
to support the effect of passive cooling
by efficient air conditioning.

And gain energy at the same time.

The most inexpensive energy is energy
not consumed. It doesn't need to be
generated, imported, or paid for. This
is the basic concept of the passive
house. Since a sufficient amount of
warmth remains in the house in the
cold season, there is normally no need
for heat supply by traditional space
heating. In hot periods, the perfect
thermal insulation and the windows
with outside shading keep most of the
heat and solar radiation outside. The

4 ISOVER

cooling demand for a pleasant indoor
temperature is reduced by up to 90 %.
These energy and cost savings are all
the more important in view of the
steadily increasing world market prices
for all kinds of energy. The ISOVER
Multi-Comfort House makes you less
dependent on energy prices. And
thanks to its uncomplicated technical
equipment, it requires very little main-
tenance.

Draw a deep breath -
day and night.

Even allergy sufferers never run out of
good air in an ISOVER Multi-Comfort
Thanks to the Controlled
Ventilation System which is part of a

House.

passive house's basic equipment. It
works similarly to the human lung. A
permanent flow of filtered fresh air
constantly ensures best air quality, free
of dust, pollen and aerosols, while at
the same time removing stale air. And
in the same breath, heat distribution

and recovery take place. In summer,




the Comfort Ventilation System can
also be used for cooling: it forces
warm air out of the building and pulls
in cool, fresh air. Unique advantage of
the system: not only dust and insects
are kept outside, but also street noise.

Built-in safety to ensure
long life and value.

Thanks to its preferred humidity range
of 30 to 70 %, the good air in the
ISOVER Multi-Comfort House pre-
vents the formation of mould and thus
structural damage into the distant
future. And this ensures the building's
high resale value — just in case. Spanish
regulations, for example, recommend
a relative air humidity of 60 %.

iIsover
Multi-Comfort House

The passive house stan-
dard gives you all the
freedom you want.

A passive house does not define itself by
outer appearance but by its inner val-
ues. Therefore any type and size of
building can be realized. This is testified
every year by a growing number of
examples, including one-family houses
and industrial estates, schools, churches
and mountain shelters. Not only new
buildings comply with this future-ori-
ented building standard. There are even
increasing numbers of old buildings
whose refurbishment is based on pas-
sive house principles. The use of well-
selected passive house components
achieves ecologically and economically
sensible results.

ISOVER 5



The Comfort.

Keep it cool.

While we try to keep the warmth inside in cold winter periods, the aim in hot summer periods is to keep the heat out-

side. Perfect thermal insulation works both ways and reduces heating and cooling energy demand to a minimum.

Snugly warm in winter, comfortably cool in summer.

Enjoy nice indoor temperatures even

on hot summer days.

Compared to conventionally built hous-
es, passive houses have a lower space
heating demand by up to 90 %. In cold
winters, a room of 30 m? can be heated
with just 10 tea lights or three bulbs of
100 W to keep it snugly warm. On hot
days, the same small amount of energy
ensures a pleasantly cool temperature.
The heat demand of passive houses is
15 kWh/m*a. In terms of fuel con-
sumption, a passive house needs about
1.5 | heating oil or 1.5 m’® natural gas
per square meter and year.

Insulation keeps cool in hot summers.

The motto for all rooms: Keep warm in winter and cool in summer.

Based on the thermos flask principle,
the ISOVER Multi-Comfort House
retains its comfortable indoor tempera-
ture in summer and winter. In winter,
the interior of the building is well pro-
tected against loss of heat. In summer,
the interior is kept pleasantly cool.
Little energy is needed to provide addi-
tional cooling during long hot periods.
The passive house really lives up to its
name by making extensive use of
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"passive” components. These include

heat-insulating windows, controlled

ventilation with heat recovery and,
above all, efficient thermal insulation.

Modern comfort: saving energy instead of consuming more and more.



Every occupant is a heat source.

The internal heat gains — heat emitted
by humans, animals and household
appliances such as dishwashers and
washing machines — are surprisingly
important for covering the required
heating energy. Everybody contributes
by a calorific value of approx. 80 W to
heating the interior. Considerable heat

gains are also realized through the sun-
oriented windows. In winter, they allow
higher amounts of solar energy to enter
the house than lost to the outside.
Together with the energy of the heat
exchanger, this is normally sufficient to
meet the demand. You can thus save
the cost of installing and maintaining

iIsover
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conventional heating and save a lot of
money. In summer, internal heat gains
can be reduced by using highly efficient
household appliances. Furthermore,
heat infiltrating from outside needs to
be minimized by excellent thermal insu-

lation and shaded windows.

Multi-family house after energetic
refurbishment

Thermographic image — before refurbishment:

The entire house is a thermal bridge.

>
w.

From active to passive!

Thermographic image — after refurbishment: The external wall is

thermally insulated, but heat still leaks through windows and doors.

Everything well-insulated and airtight.

From the roof down to the foundation slab: a jointlessly sealed building envelope ensures thermal and acoustic insulation.

And the ventilation.system — complete with heat recovery — takes care of fresh air supply and heat distribution. During a hot

summer spell, the same components — supported by exterior window shades — reduce heat infiltration into the building.

ISOVER 7



The Comfort.

Do we really need so
much energy for comfort?

Passive houses without active heating and cooling?

Passive house design is a strategic approach in different locations and climates. Its
objective is to minimize energy consumption for heating, ventilation, lighting and
cooling. In Northern Europe, the demand for heating energy is still quite high.
Naturally, it is lower in Southern Europe where the demand for mechanical cool-
ing has been increasing rapidly. Recently, there is a growing interest in strategies
to achieve passive house performance for both heating and cooling, i.e. to reduce
total heating and cooling demand to less than 15 kWh/m?a according to the
Passive House Planning Package (PHPP).

The designers of passive houses try to utilize ambient heat sources (e.g. the sun)
and heat sinks (e.g. the night sky) for heating and cooling. Much of the early
work in this field was done in the US in the 1970s and then further developed in
Europe during the 1980s, funded by the European Commission. It is in this con-
text that the passive house concept came into being.

Although Southern European homes still need to be heated in winter, there is a
predominant need for cooling in summer. We at ISOVER have therefore recently
adapted our Multi-Comfort House concept to warmer climates.

The mix of energy consumption has been calculated | [Z] Hot water

for a typical existing single-family house with an [] vight

indoor temperature of 22 °C. The values can vary O Household appliances
depending on the user habits and the selected M space heat.mg

. - Space cooling
indoor temperature.

Space heating and cooling currently account for
70 % of our energy demand.

From all sectors of life, building and living is regarded to be most harmful to our
climate. For instance, an approximate 3000 kg oil equivalents per capita still van-
ish into thin air every year for providing space heating, cooling and warm water
(example: Western Europe). However, 90 % of this energy can be saved without
extraordinary investment costs and even with state funding. Always comfortable
in the ISOVER Multi-Comfort House.

* Electricity, gas, oil, petrol etc. Source: VDEW, issued in 2002
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1.5%

Characteristic energy mix*
for residential buildings in
Central Europe (Germany)

2%

14%
68%
14%
2%

Characteristic energy mix for a
conventional house in Porto

2%

11%

69%
11%

7%

Characteristic energy mix for a
conventional house in Madrid

2%

16%
46%
16%
20%

Characteristic energy mix for a
conventional house in Sevilla



B Household electricity
Ventilation electricity

. Hot water

. Space heating

[ ] Space cooling

Energy demand in kWh per m? useful living space and year

Final energy demand in kWh/m?a

Housing stock Insufficient Low-energy Passive house
400 — Completely insufficient thermal insulation house
thermal insulation

350 —

300 —

Heating

250 —
200 —

150 —

wo- E—
Isover

Multi-Comfort House

U Heating
Cooling
Heating and cooling kWh/m?a kWh/m?a kWh/m?a kWh/m2a
energy demand 300-250 200-150 90-60 =15
of a typical single-family house
Heating 270-230 185-140 80-55 =10
Cooling 30-20 15-10 10-5 =5
BUILDING STANDARD Completely insufficient Insufficient Low-energy houses Very low energy houses
thermal insulation thermal insulation (passive houses need to
Structurally questionable, Thermal renovation is meet this parameter as part
cost of space conditioning clearly worth the trouble of the requirement profile)
no longer economical (typical | (typical of residential
of rural buildings, non- houses built in the 50s to

modernized old buildings). 70s of the last century).

BUILDING ELEMENT Typical U-values and insulation thicknesses

External walls 2.45 W/(m?K) 1.0 W/(m*K) 0.50 W/(m?K) 0.20-0.45 W/(m?*K)

(massive wall of 25 cm)

Insulation thickness 0cm 2cm 6cm 20-10 cm

Roof 1.38 W/(m*K) 0.54 W/(m?’K) 0.28 W/(m*K) 0.15-0.25 W/(m*K)

Insulation thickness 0cm 4.cm 10 cm 25-15 cm

Cellar ceiling 1.66 W/(m?K) 0.85 W/(m?K) 0.57 W/(m?K) 0.35 W/(m*K)*

Insulation thickness 0cm 2.cm 4 cm 8cm

Windows 5.1 W/(m*K) 5.1 W/(m’K) 2.8 W/(m*K) 1.0-1.5 W/(m*K)
Single glazing, Single glazing, Double glazing, Double low-e glazing,
thin wooden frame thin wooden frame standard frame insulated frame, or triple

glazing if nessesary
Ventilation Leaky joints Window ventilation Exhaust air unit Comfort ventilation

— with heat recovery

CO, emission 12 lw"’i 4.5 kg/ma
o L
Energy consumption in : T x,
liters heating oil per m? 1.5 i
living space and year - liters

*If the average temperature of the outside air is not below 15 °C, insulation to the ground is not so important.
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The Comfort.

Cooling and heating ener
of 15 kWh/m?a:

Building physics and design must be in perfect harmony.

Judging from outer appearance, an ISOVER Multi-Comfort House may CO:wentlonal building
look like a conventional building. But when it comes to interior design, 4;{:):; h
meticulous planning is indispensable. This may be more demanding and active
cost-intensive — at least at the start. In the end, the new concept will help cooling
achieve the crucial energy balance: low energy losses on the one, adapt- ———  150-300
ed solar and internal energy gains on the other hand. The inhabitants ben- 2026 °C wh/mea Building stock
efit from low cooling and heating costs while enjoying a pleasantly stable hi(;ti;/:g L
indoor climate and the high, long-term living comfort of their homes. ”%*
Max. 10 | W/m? * Heating load calculated according to 0°C —

the Passive House Planning Package 100 W/m?

In_
]

Heating system; 10 kW

Max. 7 W/m? ** Cooling load calculated according to
the Passive House Planning Package

Max. 15 | kWh/(m?a) Specific heating energy demand

Max. 15 | kWh/(m?a) Specific cooling energy demand
40-60 kWh/(m?a) Specific total*** final

energy demand

100-120 | kWh/(m?a) Specific total*** primary
energy demand

Passive House building

40 °C —
Reference area (m?) is the temperature-controlled useful living space. {@} -
* If solar energy is used for hot water and space heating, the heat load can be even higher -
without negative effects on the environment. This allows more architectonical freedom. . With_
** This is only a guidance value. In practice, the cooling load depends on the local climate and insulation
the solution chosen in a specific case.
*** total = including all of the household's energy consumers (heating, cooling, hot water, 20-26 °C kWh/ma
ventilation, pumps, lighting, cooking and household appliances)

—
One team. One plan. One house. ke with
0°Cc — insulation

Careful planning is one thing, excellent workmanship another. Why? Passive [
Because a passive house has only a limited "energy budget". Its positive o House  JULLILZZ '
energy performance must therefore be guaranteed for many decades. But §
in the long run, the quality of workmanship counts even more than the b 10 W/m:
U-values calculated for the individual structural components. By the way: ?
In an ISOVER Multi-Comfort House you'll rarely find structural damage & B
caused by condensation and moisture. - ﬁ ~~~~~~~~

Justa ' P

small post heater; max 1kw

10 ISOVER 15 kWh/m?a
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y demand
that's the benchmark.

Quality assurance right from Meticulous planning facilitates the
the start. craftsmen's work.

When working with specialist companies, you can normally be  The planning of passive houses is a highly demanding job
sure that the predefined values are achieved. Nevertheless, it's  that requires elaborate design, considering high efficiency
highly advisable to incorporate quality assurance measures in  standards and monitoring compliance with these standards.
the invitation to tender. These include above all: Thanks to detailed planning, the craftsman's job is relatively
easy.
e Energy demand calculation
* Measurement of airtightness
(the so-called "Blower Door Test")

Point by point: Success factors for the passive house standard in warm climates.

Primary factors

e Maximum thermal insulation, structural compactness, free of thermal bridges: Good insulation of roof and walls to achieve
low U-values, but calculated individually and adapted to the needs of the local climate.

e The windows should have double glazing with Low-E coating, argon or krypton filling and insulated frames.
Aim: a U-value of 1.0 to 1.5 W/(m?K), including the frame, and a g-value of 0.6 (total solar energy transmittance) for the
glazing.

e Airtightness of the building envelope: The result of the Blower Door Test must be < 1.0 air changes per hour.

e Heat recovery from the exhaust air: Via a counterflow heat exchanger, hot incoming air can be cooled down by the cool
exhaust air and vice versa. The major part of the heat is fed back to where it came from. Heat recovery rate: above 80 %.

e Energy-saving household appliances: Fridge, oven, deep-freezer, lamps, washing machine etc. as efficient power savers are
yet another useful element of the passive house concept. Low internal heat loads reduce the cooling demand in summer and
help keep the building cool. In hot climates, solar hot water storage tanks should be placed outside the thermal envelope.

Secondary factors

e Conditioning of fresh air: Fresh air can be precooled in summer and preheated in winter via a geothermal heat exchanger
(energy well).

e South orientation and little shading in winter: Passive use of solar energy saves heating energy.

e South orientation and shading of windows in summer: Window areas should be small enough to reduce solar
heat loads in summer but big enough to provide natural lighting.

e Domestic hot water generation: The required energy can be produced by solar collectors (energy demand of the circulating
pump 40/90 W/litre) or by air-to-water heat pumps (average coefficient of performance 3). In summer, the heat pump can
also be used for energy-efficient cooling. Dishwashers and washing machines should be hot-water connected.

e Hot water from solar collectors can also be used for space heating for most of the year depending on the local climate.

ISOVER 11



The Comfort.

The multiple dimensions

| Comfort comes first!

The ISOVER Multi-Comfort House con-
cept stands for energy savings and
environmental protection — and most
important of all: the well-being of its
inhabitants!

A passive house ensures all kinds of
comfort. It offers a pleasantly stable
indoor climate and excellent conditions
for working and living — thanks to com-
petent noise control, sound absorption
and low-energy daylighting.

Neither cold feet nor sweaty hands -
thermal comfort in passive houses.

Invigorating coolness in summer and comfortable warmth in winter. No problem for an ISOVER Multi-Comfort House. With
only a few add-ons, you can maintain an almost perfect temperature, adapted to your individual needs.

Cooling in summer. Jointless insulation free of thermal bridges and airtight windows with outside shading are indispensable to
keep the summer heat outside. Cooling can be achieved by making deliberate use of natural ventilation during day and night.
A small adjustable cooling device ensures comfortable temperatures.

Heating in winter. On cold days, the controlled ventilation system with counter flow heat exchanger ensures that the used out-
going air warms up the fresh incoming air. Jointless insulation free of thermal bridges helps to keep the warmth inside and allows
the inhabitants to make efficient use of internal heat gains.

A fire-safe home.

Always on the safe side: preventive fire protection is ensured with non-combustible
mineral wool insulation made by ISOVER.

12 ISOVER
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of comfort.

Enjoy the peace and quiet of your home - with acoustic

comfort by ISOVER.

We are often disturbed by noise from
the outside and from the inside. For
ISOVER Multi-
concept

this reason, the

Comfort House offers
acoustic insulation that allows us to
enjoy the peace and quiet of our
homes. Whether we want to rest or
do concentrated work — our noisy
neighbour will not disturb us. This

works, of course, both ways.

Good acoustics are particularly impor-
tant in non-residential buildings.

In  hospitals, quiet ensures the
patients' speedy recovery. Offices
need good sound insulation and room
acoustics to produce efficient results.
And in schools the progress of learn-
ing very much depends on good
speech intelligibility. A short reverbe-
ration time in the classroom definitely
improves the understanding between
pupils and teachers.

Act environmentally
friendly, live comfortably -
and save money!

Upgrading your house to passive
house level does not necessarily imply
higher costs. But even higher costs of
5-10 % for passive houses (compared
to standard houses) will be compen-
sated by lower operating costs. The
design of your home helps you save
resources and contribute to comfor-
table living.

Dimensions of comfort:

e Thermal comfort

e Acoustic comfort

e Healthy indoor air

o Safety from fire

e Lower energy bills —
more money for enjoying life

e Use of local and renewable
energy sources

e Independence from external
energy suppliers

e Active environmental protection

e Higher property value

ISOVER 13



The Comfort.

Live comfortably — at low

Air temperature 20-26 °C, Adapting the cooling

relative air humidity 30-70 %.

In order to enjoy such agreeable living
conditions, you have to dig deep into
your pockets with conventionally built
houses. Not with the ISOVER Multi-
Comfort House where highest living
comfort in all rooms helps you save a lot
of cash because of low running and

maintenance costs. Although the con-
struction of such a house incurs extra
costs, the total financial burden will be
significantly lower compared to a con-
ventional new house - thanks to very
low energy costs over the entire lifetime.

Burning sun on the outside, pleasant freshness inside.

14 ISOVER

Southern European homes often
require little heating in winter. It's
foremost cool comfort for hot summer
days that needs to be assured. There
are several possible approaches to
cooling a house and providing pleas-

ant freshness for its inhabitants.

concept to local climate.

Even in one and the same country, we
usually find different climatic regions.
This makes it necessary to work out
specific design solutions. There are pre-
cise calculation methods that consider
all relevant input data such as outdoor
temperature, heating degree days and
solar radiation. Calculations can deter-
mine whether air-conditioning is
required or not. Passive houses need
additional active cooling only in very
hot periods. Most of the time, passive
cooling provided by efficient insulation,
outside shading, airtightness and con-
trolled ventilation is sufficient.

Shading ensures comfort
and financial savings.

As solar radiation is generally intense
in Southern Europe, shading has a
large impact on the indoor climate and
thus on a building's energy design.
There are many forms of shading
which can be adapted to the region
with its climatic particularities — from
movable shadings to fixed construc-
tions. They ensure cost-efficient, com-
fortable living.
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energy costs.

Improvement by 8:1 compared to building regulations.
That's life in an ISOVER Multi-Comfort House.

Costs of space
conditioning

Compared to the passive house, other building styles are more expensive. This
includes not only conventionally built new houses, but also innovative types as
the low-energy house. Whenever possible, choose the passive house standard
right from the start. To be honest: how often do you build a house?

Cosiness comes cheap — but only in passive houses.

When living in a passive house, the building envelope — consisting of walls, floors,

ceilings, roof and windows — ensures pleasant inner surface temperatures, even at
Standard house acc.  Multi-Comfort House

to building regulations approx. 1€/m?
by 0.5-1°C from the room air temperature. Passive house windows differ by only approx. 8 €/m? per year per year

extreme outdoor temperatures. The surface temperature of the building only differs

2-3°C from the room air temperature. In houses that do not comply with the
passive house standard, such a high degree of cosiness can only be achieved at
considerably higher energy costs.

A profitable lifetime investment that pays off daily. Point by point:

The ISOVER Multi-Comfort
House scores many points
in a cost/benefit analysis:

The former cost difference between Multi-Comfort Houses and conventionally built
houses is diminishing. Today, passive houses are already built at prices typical of
conventional construction. The reasons? Increasing demand, more experience in

planning and building, and cheaper production of high-quality components. A look * Energy-saving construction pays
at total profitability will convince you. When including also the running costs, the off from the very first day
ISOVER Multi-Comfort House shows itself at its best. Thanks to minimal annual e Safe investment into the future

heating and cooling costs of currently approx. 1 €/m?, the possible extra costs pay o Added value every year through

off aticiionlyRLfew yead decreased operation costs

e Comfortable living in all seasons
In a standard house built according to the latest building regulations, energy costs ving !

of space conditioning account for roughly 10 % of the total net family income — * Longer useful life thanks to

compared to a mere 1 to 2 % in a passive house. Since energy prices willseontinue very high quality standard
to rise ovemthe nextfew years, their share of total costs will inevitably rise to 15 % e Valuable contribution to
and more in conventional homes. Consequence: even higher cost savings for sustainable climate protection

passive house owners.
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The Comfort.

Peace and quiet don't co
even in

Location is crucial.

How loud or quiet a building is depends
first and foremost on the proper dimen-
sioning of sound insulation with respect
to the authoritative outdoor noise level.
In the approach corridors of airports,
along main roads and next to schools or
swimming baths, a high level of exter-
nal noise is inevitable. Here, more
extensive soundproofing measures are
necessary to ensure that the residents
can live quietly. In these extreme condi-
tions, the passive house shows itself off
to best advantage: the windows need
not be opened as fresh air is supplied
via a ventilation system.

Meticulous planning.

If the building site is affected by exces-
sive noise, the passive house can be
located as far as possible away from the
noise source. The windows of living and
sleeping rooms should then be installed
on the front facing away from the noise
source. Depending on the dimensions of
the house and its surrounding buildings,
the sound level can be expected to be
5-10 dB lower. But since it is necessary
to make passive use of solar radiation for
heating, this might be feasible only to a
limited extent.

16 ISOVER
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Indoor and outdoor
sound insulation.

Sound is a phenomenon that occurs
both inside the building, caused by
talking, walking, music, sanitary instal-
lations, and outside. It is therefore re-
quisite to provide adequate sound
insulation — from the roof all the way
down to the cellar. When planning the
building's facade, window areas play
an important role: they determine the
acoustic insulation of the external
wall. As they are transparent, their
sound absorption capacity is much

lower. To offset this shortcoming, the

acoustic insulation of the lightproof

components must be increased.
Usually, a construction sound reduc-
tion index R'w of approx. 53 dB is
required by law. When designing
quietness into the interior, structural
engineers differ between airborne and
structure-borne (resp. impact) sound.
The sound reduction index indoors is
determined by walls, doors and flank-
ing components. In Europe, the re-
commended values are 40 to 48 dB.
Impact sound insulation refers to the

acoustic insulation of floors and stairs.
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me easy —
passive houses.

If possible, an impact sound insulation
of 40 dB should be
achieved for neighbouring flats and of

L' v+ Ci50-2500

45 dB within a flat or one-family house.
The recommended value for comfort-
able airborne sound insulation between
individual flats is in the range of 58 to
63 dB (Di.+C). On the whole, all
building styles used in the construction
of passive houses are able to ensure
excellent acoustic quality.

Good acoustics,
good marks.

Good acoustics also help in non-resi-
dential buildings such as offices, hospi-
tals and schools. The things that chil-
dren learn or don't learn at school
often determine their future path of
life. Since pupils spend most of their
lesson time listening, good classroom
acoustics are an important criterion. A
low noise level and a short reverbera-
tion time in the classroom improve
concentration, promote communica-
tion and make learning easier. Today,
we have the necessary knowhow and

technologies for designing perfect
acoustic environments. The surface
condition of ceilings and walls plays an
essential role in this process.
Soundproof wall and ceiling panels are
able to reduce disturbing back-
ground noise. By absorbing sound,
they prevent undesired reflections of
sound. Thus, disturbing echoes and
reverberant noise are suppressed and
the background noise level s
decreased. As a result, pupils can bet-
ter hear and grasp what is being said:

with less effort — also for the teaching

staff — better learning results are
achieved. The same applies to offices,
event locations and factory halls. By
providing optimum acoustic condi-
tions, it is possible to improve people's
performance and well-being. We
should take advantage of these
positive effects: by making use of
high-quality mineral fiberboards with
fleece backing. They provide optimum
excellent

sound absorption and

acoustic quality in all rooms.

ISOVER 17
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The Comfort.

Live and let live in peace

[ -

»

-

Only "Enhanced" or even higher sound insulation is able to guarantee the residents' satisfaction. Hence,

"Comfort Class" insulation should generally be installed. And, with musicians around, even a class higher.

Whether from inside or
outside: noise is always
disturbing.

Where more and more people live
together on less and less space, noise
becomes an increasingly disturbing
factor. In their own four walls, resi-
dents often have to suffer from out-
door noise. As if that wasn't enough,
indoor noise sources are also becoming
increasingly important. Studies carried
out in different European countries
clearly show: the most important
source of noise — besides road traffic —
is your own neighbours! And it is the

18 ISOVER

European sound insulation regulations
that must be blamed for this negative
trend in the first place. Fact is that in
virtually all European countries the
legally required sound insulation is not
sufficient to allow comfortable living.

Every human being has
a need for quietness.

We need quiet phases in our daily lives
like we need food and drink. They
allow us to refuel body and soul. And
they maintain our health. On the
other hand, every human being does

also produce noise. By talking, walk-
ing, showering, cooking, playing, lis-
tening to music and other activities,
we often cause a level of noise that is
perceived as a nuisance by others. Of
course, this affects first and foremost
our neighbours. But also our own family
members may feel disturbed.

The troublemakers:
airborne sound and
impact sound.

Surveys carried out among tenants
have shown that the minimum sound
insulation stipulated by the European



and quiet.

countries is sufficient only in rare liv-
ing conditions. In particular the ten-
ants of multi-family houses complain
about noise nuisance caused by
neighbours. But they also complain
when they need to restrict their own
activities to ensure their fellow ten-
ants' peace and quiet. Based on these
experiences, ISOVER has worked out
recommendations and guide values
which guarantee acoustic comfort
even under unfavourable living condi-
tions. In order to produce a quiet
indoor climate, a distinction is made
between airborne and structure-borne
(resp. impact) sound. The quality of
airborne sound insulation depends on
walls and flanking components such
as floors, doors etc. The level of
impact sound is determined by floors

To the point:

and stairs. In a nutshell: If you want to
ensure a satisfactory level of acoustic
quality, better go for the ISOVER
Comfort Class right from the start.

The acoustic comfort classes of ISOVER.

Class “Music"

“Comfort" | “Enhanced"” | *“Standard"

Airborne sound insulation
between flats
Durw + C (dB)

= 68
(C50-3150)

Airborne sound insulation
between the rooms of

one flat (without doors),
also incl. one-family houses
Durw + C (dB)

Impact sound insulation
between flats
Lorw + Ciso-2500 “7(dB)

Impact sound insulation
withina flat,

also incl. one-family houses
Liorw + Ciso2s00 ~(dB)

7 Minimum requirements for row houses
“If requested

““For a transitional period: L'nT,w + Cl, values lower by 2 dB.

iIsover
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Always favourable and
worthwhile in new builds,
costlier in old ones.

Provided good planning according to
EN 12354 (valid in most European
countries) and workmanship, a com-
fortable level of sound insulation can
be achieved in new buildings at rela-
tively low costs. You just need to
budget for 2-3 % extra costs com-
pared with "noisy" solutions. Often,
the thermal insulation provided by the
passive house standard at the same
time ensures comfortable sound insu-
lation. In these cases, next to no extra
costs are incurred for either new or old
buildings. Instead, the quality of living
rises as does the value of the house.
When letting or selling the house, a
higher price can be achieved if the
house is equipped with comfort class
sound insulation. The acoustic comfort
classes set up by ISOVER can serve as
a valuation basis here.

ISOVER 19
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The Climate.

Passive houses in Mediterranean countries.

e Different climatic zones

¢ Influence of the Gulf Stream

e Sun radiation

ISOVER 21



The Climate.

Europe — a climatic rag

One continent — many climates - different building styles.

In European latitudes, all kinds of cli-
mates can be found. Even in one and
the same country, no generalization
can be made because of different land-
scapes. Take for instance the mountain
regions of Italy. The climate there can
change extremely within a few kilome-
tres due to the different altitudes. The

The maritime impact.

Both the Atlantic Ocean and the
Mediterranean Sea have an enormous
impact on the climate. They raise mini-
mum temperatures and level out short-
term fluctuations. On the coast, tem-
peratures tend to be more stable than
inland, but there is also more precipita-
tion. On Western European coasts,
there is no protection from the steady
west wind blowing in clouds from the
ocean. Inland, their passage is hindered
by mountains or they simply disappear
because of rain. In the Mediterranean
area, summers tend to be arid and hot,
winters cold and humid. It also doesn't

climatic zones in Europe range from
the Mediterranean in the South to the
Arctic in the North. While there is still
snow in Lapland, Sicily might already
suffer from summer heat. And while
it's raining again on the Shetland
Islands, Andalusia is going through just
another dry spell. Depending on local

rain as often as in Western Europe,
except for the winter time with the wind
blowing from the Atlantic and bringing
frequent rainfall. In countries with a
continental climate, such as Romania
and Russia, temperatures vary extreme-
ly and sometimes at short intervals.

The Gulf Stream-

a natural heater for
Western Europe.

Considering the northern latitudes, tem-

peratures in Europe are relatively high.
Just compare: Naples mean annual tem-

House building in every climate.

weather conditions and building tradi-
tions, we find a great variety of archi-
tectural styles across Europe. The pas-
sive house concept allows us to pre-
serve the style and charm of every
region while significantly improving
energy efficiency.

perature is 16 °C while that of New York
is around 12 °C although on the same
latitude. This fact can be explained by
the impact of the Gulf Stream or North
Atlantic Drift as its extension in Northern
Europe is called. This second largest
stream in the world, originating in the
Gulf of Mexico and passing the coast of
Western Europe, transports about
1.4 petawatts (10" W) of heat, equiva-
lent to 100 times the world energy
demand. As it travels north, the water
gets colder and colder. But its warmth is
still sufficient to have a mellowing effect
on the climate of Northwestern Europe.

Efficient energy control in an ISOVER Multi-Comfort House can be adapted to every climate. Naturally, a passive house in Russia

needs to fulfil other requirements than its South Italian counterpart. In cold continental climates, house builders and homeown-

ers primarily agonize over the heating demand. But the passive house concept solves this problem. It offers a compact design

together with a perfectly insulated and airtight building envelope. Active heating is thus reduced to a minimum. As it is general-

ly hotter in the South, insulation must be good but not necessarily as thick as in the North. Also triple glazing is not required in

most cases. Nevertheless, the house should be airtight and compact so as not to offer the sun large surfaces. Whether heating

or cooling, the energy needed by a passive house can be reduced by proper design and passive components. The small rest can

be covered by renewable energy sources. The ISOVER Multi-Comfort House offers its inhabitants a comfortable and healthy

indoor climate in every region — low-cost and environmentally sustainable.
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rug.

North and South - like day and night.

Basically, the European South is dominated by a hot, maritime climate, the North by a temperate to cold one. Even when
neglecting the regional differences, passive houses differ a lot between Southern and Northern European countries. Up North,
the heating demand is the most important concern for house builders. Down South, it's the need for cooling. There are also
different landscapes with their prevailing natural energies that the houses need to be adapted to: windy, shady, close to a river
or the sea. None of these
factors are impedimental
to passive house con-
struction. But they need
to be considered when
designing an energy-
efficient building.

-'..-—-.r' -f
Image: Jose Manuel Salmeron Lissen PhD. Image: Jose Manuel Salmeron Lissen PhD.
Termotecnia Group of University of Seville Termotecnia Group of University of Seville

Winter degree days Summer degree days

Not to forget the sun.

It's not only air temperature that needs to be calculated when designing a house, but also solar radiation. Even if temperatures
are fairly low, solar radiation is so high in some regions that houses can be easily heated without further energy. A desirable effect
in some countries — too
much of a good thing in
others. Naturally, there is
more solar radiation in
Southern Europe than up
in the North. That's why
this aspect takes priority
when designing coolness
into Southern homes.

: -
Image: Jose Manuel Salmeron Lissen PhD. Image: Jose Manuel Salmeron Lissen PhD.
Termotecnia Group of University of Seville Termotecnia Group of University of Seville
Solar radiation over horizontal surface Solar radiation over horizontal surface
in winter (kW/m?) in summer (kW/m?)

Image: Jose Manuel Salmeron Lissen PhD. Termotecnia Group of University of Seville
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The Climate.

European heating degree days
EUROSTAD method

HDD (Kd/a)

Due to the limited num-
ber of cities included in
the map, regional details

of heating degree days I\ '—"""_FJN_VJ\

Source: EUROSTAT
are not represented. | | Author: SEGEFA-ULg, July 2007

0 400

ﬁkm

See also: "U-values for better energy performance of buildings", ECOFYS reports for EURIMA.
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European cooling degree days

ASHRAE method

Due to the limited num-
ber of cities included in
the map, regional details
of cooling degree days
are not represented.

CDD (Kd/a)

Source: ASHRAE method
| | Author: SEGEFA-ULg, July 2007
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See also: "U-values for better energy performance of buildings”, ECOFYS reports for EURIMA.









Design Principles.

The comparison shows: There is always a good or even
excellent solution to avoid thermal bridges.

Thermal bridges between cellar floors resp. base slabs with strip footing and
external walls

With an external cavity wall and a cellar floor or slab to
the ground insulated both on its upper and under side

With a single-leaf external wall and a cellar floor
or sole plate insulated on its upper or under side

Heated
living space

Heated
living space

Insufficient if support of ceiling
on cellar outer wall resp. strip
footing and the support of warm
internal wall ground floor has
been installed without thermal
separation using a material with
\ > approx. 0.12 W/mK.

Good if both supports have been
produced from a material with
\ < approx. 0.12 W/mK.

Insufficient if support of ceiling
on cellar outer wall resp. strip
footing and the support of warm
internal wall ground floor has
been installed without thermal
separation using a material with
\ > approx. 0.12 W/mK.

Good if both supports have been
produced from a material with
\ < approx. 0.12 W/mK.

Thermal bridges between cellar floors or base slab and internal walls

Living space

Ground or
- unheated cellar

Living space

Ground or
unheated cellar

Here, the same applies as
shown above for the exter-
nal walls.

Thermal bridges between stair flights and thermally separating walls or base slab

Cellar: Cellar corridor: Insufficient: Cellar: Cellar corridor:  Good: Thermal separation
room and room and component Thermal bridges between room and room and component  patween the bearing surface
component temperature 20 °C . component temperature 20 °C N " g

temperature the bearing surface of the temperature of the "warm" stair flight
7°C "warm" stair flight and the 7°C and the "cold" base slab by

"cold" base slab  (cold
because of its upper side
insulation) and between the
"warm" lateral flank of the
stairs and the "cold" cellar
wall (cold because of its
room-facing insulation).

Source: Niedrig-Energie-Institut (Low Energy Institute), Detmold, Germany
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Thermally separating
bearing surface

using a foundation stone of
low thermal conductivity and
by installing continuous insu-
lation to ensure complete
separation of the stair flight
from the cellar wall.
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Thermal bridges on vertical cold-warm wall breakthroughs

External walls

-

Out-
door air

Cold attic
space

Z

Insufficient: Thermal bridge cau-
sed by the external wall passing
from a warm to a cold area with
brickwork of A > 0.12 W/mK.

Out-
door air

Cold attic
space

Good: Either interruption of a
vertical wall with high thermal
conductivity at the same height
as the insulation level of the
penetrating ceiling by installing
a thermal separation layer using
a material with X < 0.12 W/mK
(aerated concrete, foam glass,
PUR etc.) or flank insulation to a
height of approx. 60 cm on the
inside of the external wall in the
cock loft.

Internal walls

Cold attic % Cold attic Cold attic Cold attic
space space space space
V>
Y N W
AN R

NN,

W W

-

¥J\ éM

Insufficient: Thermal bridge
caused by the external wall pass-
ing from a warm to a cold area for
brickwork with X > 0.12 W/mK.

Thermal bridges on horizontal cold-warm wall breakthroughs

Unsatisfactory: The walls have been insulat-
ed partly on the warm and partly on the cold
side. However, individual wall junctions pass
right through.

Satisfactory: All walls have been insulated
on the cold side. Additionally, sufficient flank
insulation has been installed on all wall junc-

tions facing the cold side.

Thermal bridges on horizontal cold-warm

wall junctions

cold

ﬂ J-"i-"" 'ﬂ'ﬂ"u-" g

7
f

Satisfactory: Both walls have
been insulated on different sides.
In addition, sufficient flank insu-
lation has been installed on the
wall junction.

cold

A Ei'l?ﬁ"'ﬂ II.|l"'

cold

Excellent: Both walls have been
insulated on the inside and the
insulated areas directly adjoin
each other.

heated =

Good: Either interruption of a
well heat-conducting vertical
wall at the same height as the
insulation level of the penetrat-
ing ceiling by installing a thermal
separation layer using a material
with X < 0.12 W/mK (aerated
concrete, foam glass, PUR etc.)
or flank insulation to a height of
approx. 60 cm on the inside of
the external wall in the cock loft.

Excellent: The insulation layers interconnect
without any interruption.

Possible solutions to thermal bridging on
balconies, landings and overhanging ceilings

."! ] ':I,.r
] % Living space
4 or cellar

Good: Only point support of
balcony or landing slabs on small
steel brackets and additional sup-
port by free-standing columns in
front of the house. If the cross
sections of the metal penetrating
the thermal envelope are small,
there will only be few thermal
bridges.

- Living space
:‘;'Tr iving sp

'ﬁ
=

Excellent: Completely separated
construction with a separate sup-
port of the landing (see picture)
or of the balcony. This is a truly
thermal bridge free solution.
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Design Principles.

The devil's in the detail:

Junctions are the
weakest spots.

Penetrations of the building envelope
by utility pipes, windows and doors are
unavoidable. For this reason, thermal
bridges cannot be totally prevented.
But it is indispensable to reduce these
energy wasters to a minimum. For: The
better the thermal insulation of the
building, the stronger the impact of a
structural weak point on the total ener-

gy loss.

Critical area:
where the outer wall
meets the cellar.

Especially with solidly built houses
thermal energy must be prevented
from escaping through the brickwork
or into the ground via concrete ele-
ments of high thermal conductivity.
Quite frequently, the cellar floor is
insulated but the insulation layer inter-
rupted in the area of the outer wall or
of the foundations. This problem can
be remedied by sufficient wall base
insulation and should already be con-
sidered in the planning stage.

42 ISOVER

flaws in walls,

Likewise: partition wall
meets insulated floor.

Where solid partition walls meet floors
with room-side insulation, thermal
separation by means of low heat-con-
ducting building materials is necessary.
The negative example on the right
proves: seemingly, the job was execu-
ted with reasonable care and skill, but
thermographic imaging clearly shows
the thermal bridge. But the weak spot
can be eliminated by additionally insu-
lating the flanking building compo-
nents.

For more security:
decouple the foundation.

To prevent that heat is transmitted via
the foundation or the wall, the founda-
tion should be decoupled from the bot-
tom slab. Even if the overlying insula-
tion layer takes care of thermal insula-
tion, greatest possible security can only
be achieved by thermal separation.

Typical weak spot because a well heat-

conducting inner wall of the ground
floor rises directly from the cellar floor.
(Source: Niedrig Energie Institut
Germany)
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ceilings and basements.

Cavities, insulation gaps
and joints.

A closed, not too big cavity has only
little energetic impact. By contrast,
gaps and joints in the thermal insulation
of a house cause considerable

loss of cooling and heating.

No need to worry about
closed cavities.

Closed cavities located in the insulation
layer are always airtight although they
are not insulated. With cavities below
5 mm width, this lack of insulation does
not cause any problems. As long as the
cavities are non-communicating, no
remedial measures need to be taken.
However, cavities above 5 mm width
are critical. Their thermal bridge effect is
so strong that they should be filled with
mineral wool. But don't use mortar as
this would even reinforce the negative
effect. Avoid communicating cavities:
they can render an insulating layer
nearly ineffective.

Insulation gaps ruin the
energy balance.

As gaps in the insulation are closed on
only one side, they allow air flows on
the other. This results in considerable
loss of cooling and heating energy.
A gap of 10 mm can thus reduce the
insulating effect of a 300 mm compos-
ite thermal insulation system down to
that of an insulation layer of just
90 mm thickness.

Cavities are air-

tight, but insula- _

;

tion is missing.

4

Insulation gaps are open on
one side.

Joints are fatal.

Joints which are open on both sides
have only little flow resistance. In a sys-
tem that is otherwise completely closed,
the loss of cooling/heating energy mul-
tiplies many times over. It is therefore
absolutely necessary to locate and com-
pletely eliminate them. Otherwise, the
building will be draughty and prone to
structural damage.

This joint is open

on both sides and

makes the house leaky.

Communicating cavities

considerably increase

convection and can thus -
render the insulation nearly
ineffective.

ISOVER 43



Design Principles.

Airtightness in detail.

Dampproof and airtight down to the very last corner: ISOVER VARIO.

A system that adapts to
all seasons.

Summer or winter - seasonal
changes do not play a role for
ISOVER VARIO. This innovative sys-
tem for wood-frame constructions
quite flexibly adapts to different cli-
matic conditions. In winter, ISOVER
VARIO blocks the moisture diffusing
inwards. In summer, the membrane
allows the moisture to escape from
the structure to the inside. In this
way, damp structural components
can dry out more easily in summer
months. Unavoidable with all light-
weight constructions: the sore spots
where membranes meet, joints form,
pipes and other installations pene-
trate the building envelope. Every
leak in the highly insulated areas will
result in energy losses and substan-
tial ingress of moisture. With very
costly consequences. But all this can
easily be prevented. With just a little
effort — and the climatic membrane
system ISOVER VARIO.

One example says more than

1000 words.

An important security factor is the
quality of the bond. An airtight bond
between two strips of a sealing mem-
brane cannot be produced by rivet-
ing. The seam area must therefore be
sealed with a suitable adhesive tape.
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A perfect bond: climatic
membrane, sealant and
adhesive.

ISOVER VARIO system packages
leave no gap or wish un(fulfilled.
Besides high-performance protection
against air and moisture, they offer
good workability. Other benefits for
the user include high quality, easy
cutting to size and rapid bonding. This
saves time, effort and money, and
ensures long-term security. No matter
whether you choose standard VARIO
KM quality or premium VARIO KM
Duplex with increased tear resistance.

Carefully tape over-
lapping areas.

Source: Niedrig Energie
Institut (Low-Energy Institute),
Germany

To the point.
ISOVER VARIO KM

e Unique climatic membrane with
variable resistance to diffusion

e Adapts to all seasons

e Vapour barrier function against
ingress of moisture in roofs and
walls

e Drying function that allows excess
moisture to escape

e Proper installation ensures airtight-
ness at passive house level

e Greatly improves the living
comfort

e Rapid workability

e Variable sd-value of 0.2 to 5 m

ISOVER VARIO KM Duplex

e Further development of VARIO KM

o Extremely high tear resistance

¢ Improved protective function

e Practical line marking for easy
cutting to size and fewer offcuts

e Easy installation without need for
sagging

e Faster fixing thanks to a marked
joint/overlap line

e Variable sd-value of 0.3 to 5 m

The lack of airtightness
between ceiling and
wall results in clearly
visible heat losses.
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Only knowledge of trouble sources can help avoid them.

A sufficiently deep To the pOiI‘It

installation level helps
Typical leaks in the airtight barrier:

prevent damage to the

vapour barrier and air- o Interface external wall and

tight layer. foundation slab

e Interconnection of the external
walls, e.g. element butts and
corner joints

e Interface external wall and
mezzanine floor

e Interface external wall and roof
wall

e Cables and pipes penetrating the
airtight barrier

e Windows and doors interrupting
the airtight barrier

e Sockets

e Unplastered masonry also behind
wall-mounted fittings

e Poorly adjusted house doors and
windows

e Service openings for roller blinds

e Damage to the airtight barrier
during the construction phase

When penetrating the airtight layer,
make sure to provide a leak-tight
seal of the connections.

Sockets embedded deeply into a

plaster bed prevent air flows in

solidly built houses.

I

No matter whether solid or lightweight construction — wherever the airtight layer
is penetrated by pipes, electric cables or sockets, thermal energy loss and water
damage will result unless the penetrations have been expertly sealed.

Thermographic imaging is
able to detect unwanted air
flows caused by cellar doors

and windows.

Untight mortar joints are responsible for leaks

o ) ) in the area where the floor meets the wall.
Source: Niedrig Energie Institut

(Low-Energy Institute), Germany
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Design Principles.

Keeps airtight, cool and w
the building

Seamlessly tight and
insulated.

What is the recommended design of a

continuous building envelope? In

regions with cold winters, the airtight

layer — which at the same time serves

as a vapour barrier — is always installed

on the warm side of the insulation

layer. Leaky spots in the building enve-

lope such as joints have extremely

unpleasant consequences:

e increased heat losses

e uncontrolled air exchange

e poor sound insulation

e danger of structural damage caused
by condensate, mould or corrosion.

This is where the building
styles differ.

Whether solid, lightweight or wood
construction — the selected building
style requires different concepts for the
planning and execution of the airtight
barrier. It is therefore imperative to
work out a detailed overall concept of
airtightness, including all connections
between structural components, wall
junctions and penetrations. For timber
constructions, a separate installation
layer on the room-facing side of the
vapour barrier is recommended.

Airtightness has an important

5—
impact on heating energy demand.
4.5 —]
4—
3.5
N . Uncontrolled exchange of air through
E 3 — Conventional leaks in the building envelope causes
g house high energy losses and may damage the
2 25 building envelope.
g
£ 2
o
< 15—
1 —
Passive house in High airtightness reduces the
0.5 — g
hot countries unwanted waste of energy.
0
Nso Building standard
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Good to know before
starting work.

Nothing is more important for a passive

house than the careful execution of its

building envelope. For this reason, the
selected materials must be installed
under optimal conditions:

e Joints must only be sealed in dry
weather.

e Substrate and joint flanks must be
dry and free of dust.

e All junctions between adhesive tapes
and porous materials must be pre-
treated with a primer.

e Joint sealing tapes must also be able
to prevent the ingress of moisture.

e Larger expansion joints can be sealed
with VARIO KM FS (mineral wool
joint tape).

The earlier the better:
checking the airtightness.

The airtightness check is an essential
constituent of the quality certificate for
the ISOVER Multi-Comfort House. It is
absolutely necessary to carry out this
test before completion of the inner
surface of the building envelope so
that any faulty workmanship can be
detected early enough and remedied
at relatively low cost.

The Blower Door Test is used to detect
leaks in the building envelope. The small-



arm:
envelope.

er the measured value, the higher the air-
tightness. Passive houses in hot countries
require a value = 1.0. This means: during
the measurement, at most 100 % of the
indoor air volume is allowed to escape
through leaky spots within one hour.
Experience has shown that values
between 0.3 and 0.4 are attainable.

To the point.

These are the requirements to be

met by the materials:

e Airtight surface materials, e.g.
membranes, roofing felts, panels,
plasters

e Carefully matched and compatible
materials, especially sealing mem-
branes and adhesives

e Moisture-, UV- and tear-resistant
materials

e Vapour diffusion resistant materials
(act as vapour barriers): in regions
with cold winters, the airtight
barrier is always installed on the
warm side of the structure,

i.e. facing the interior.

iIsover
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The ISOVER Multi-Comfort House leaves nothing to

chance.

Only a controlled exchange of air
makes sense. Otherwise, there will be
temperature fluctuations, energy loss,
draught, moisture, superheating and
the like. The continuous airtight shell,
which envelopes the passive house
from its roof down to the cellar floor,
protects it against these undesired
effects and allows energy-efficient and
comfortable living. No need to be
afraid of suffocating: well-insulated
walls do not breathe more or less than
conventionally built walls. Moreover,
the Comfort Ventilation System con-
stantly supplies with fresh air of best
quality. If you like, open the windows.

Breathing is done by
the Comfort Ventilation
System.

Controlled ventilation instead of an
uncontrolled exchange of air. The
Comfort Ventilation System caters to
this need. Operated by solar energy
and equipped with a heat pump and
an air-to-air heat exchanger, it pro-
vides permanently fresh air in all
rooms. At the same time, it controls
the distribution and also recovery of
coolness or heat in the whole house.
And if you like, it cools you in summer
with a lovely soft breeze.

In summer, window ventilation is a
suitable way to keep a well-insulated

house cool.

The nose of a passive house:
air duct for fresh air supply.

Comfort Ventilation Systems with inte-

grated heating and hot water supply are
available today as compact units that
hardly need more space than a fridge.
(Ing. Lang Consulting)
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Design Principles.

Draught-free supply of

Improved indoor air quality.

Air is one of our most vital commodi-
ties, but modern man increasingly con-
sumes it behind closed doors. Usually,
indoor air quality is worse than outside
the door. Above all, it contains too
much humidity and is contaminated by
pollutants, smells and the like.
Remedy: a steady exchange of air that
fulfils the hygiene requirements for
indoor air. Unfortunately, the air
change rate cannot be dosed exactly
by means of natural window ventila-
tion. It strongly differs — depending on
outdoor temperature, wind direction
and individual airing habits. And just
as bad: no possibility for heat or cool-
ness recovery. Forced ventilation sys-
tems, by contrast, ensure a constant
air change rate, recover the heat/cool-
ness from the exhaust air and take
care of its distribution.

48 ISOVER

The Comfort Ventilation
System controls heating
and ventilation in one
breath.

The ISOVER Multi-Comfort House
doesn't need a boiler room. A compact
ventilation unit the size of a fridge is
totally sufficient to supply all rooms
with fresh air and cool or heat while at

Fresh air supply

Healthy living — like in a health resort.

the same time removing the consumed
air. How does it work? The central unit
comprises a heat exchanger, fans, fil-
ters, air cooler, air pre-heater and air
humidifier or dryer. Stale air from
kitchen, bathroom and WC is removed
via the exhaust air system. Before being
routed outdoors, the heat exchanger
adapts the incoming fresh air to near
room temperature. Today, heat recovery
rates of up to 90 % are possible.

Air/air heat exchanger
Exhaust

---sair

Simplified
ventilation system

Fresh air

zone

Transition
zone




fresh air.

Features of a passive house conforming
ventilation system.

As it requires only little space, the ventilation unit can be accommodated in
a storeroom or even in a cabinet.

e Performance: At a maximum air change rate of about 0.4 per hour required
for hygienic reasons, the ventilation system can contribute max.1.5 kW
energy to a residential building of 140 m? via the fresh air (when maintaining
the max. supply air temperature of 51°C).

e Short wire lengths

e Duct dimensions — larger than 20 x 20 cm for main ducts, larger than
15 x 15 cm for branch ducts

¢ Acoustic insulation of the central unit. Install sound-absorbing ducts such as
CLIMAVER. A noise level of 20-25 dB(A) should not be exceeded for
living space.

e Easy maintenance, e.g. when changing filters and cleaning the unit

e The system can be easily adapted to your needs, e.g. switch off the
incoming air fan when opening the windows, bypass for summer use.

If you want to ensure the permanent exchange of air and temperature even with
closed doors, you should install long-range nozzles, preferably above the door
frames.

NS
/ CLIMAVER - ISOVER's
i Fresh xha Py air duct solution for the
supply air athroom . - .
bedroom { Exitair  Multi-Comfort House
? y Wy |__ I \
_"l E Outside air
= ! — &
Fresh 1 kitchen L
supply air [ Ay ﬁ gl':g'de air
living room —
A hiiid
[ —]
Fresh supply air 1E«)i.l L
heat register 'l Air/air |
| | heat exchanger mi
[
I Passivhausinstitut Darmstadt
C Earth heat exchanger

(also as brine circuit or direct evaporator)
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Feel free to open the win-
dows, whenever you want.

Of course, windows in a passive house
can be opened just like in normal hous-
es. Needless to say that also the tem-
peratures will change as they do in
normal houses. Leave the windows
open in summer and the outside heat
will enter. Open them in winter and the
cold air will chill the room. The differ-
ence between an ordinary and an
ISOVER Multi-Comfort House is the
ventilation system. Once the windows
are closed, it produces a pleasant, sta-
ble indoor climate by cooling down
fresh incoming air and vice versa. A
normal house, by contrast, needs
active energy. This costs more money,
pollutes our environment and never
achieves the same comfortable effect.

To the point:
Comfortable advantages for man
and building.

e Healthy fresh air — free of dirt,
pollen, aerosols etc.

e Low air humidity helps prevent
the intrusion of moisture,
mould and structural damage

e No bad smells as the controlled
air flow does not allow stale
air to mix with fresh air

e No draughts

e No temperature fluctuations

e Window ventilation — if desired

e Highly efficient temperature
recovery

e Low electricity consumption

® Fasy maintenance

e Improved acoustic comfort

ISOVER 49



Design Principles.

Air distribution via ducts:
CLIMAVER, the

Ventilation and air-
conditioning for global
comfort.

Air distribution in a house has the pur-
pose of providing thermal comfort and
ventilation to its inhabitants. But, of
course, being comfortable means much
more than feeling warm in winter and
cool during summer days. We need to
sleep in silence, without any disturbing
noise. Acoustic comfort has also been
duly considered in the Multi-Comfort
House and is covered by a specially
designed ventilation system.

50 ISOVER

Climaver, ISOVER's air
duct solution for the
Multi-Comfort House

CLIMAVER ducts, ISOVER solution for

Multi-Comfort Houses, are made of

glasswool boards which are cut and

connected in order to obtain the
required air duct network.

This system combines the properties

and advantages of glasswool insula-

tion with ease of installation:

e CLIMAVER ducts not only provide
fresh air but also thermal protection
and noise control. This is due to their
high capacity of sound attenuation:
they dampen sound that would
otherwise be transmitted through
the ventilation system. In addition,
the thermal insulation with glass-
wool reduces thermal losses through
the duct network.

Sleep comfortably in your home.

glasswool, reduces thermal losses
through the ducts network.

Thermal losses are reduced to a
minimum. When considering energy
losses in an air duct, you must
different
thermal loss because of insufficient

balance two effects:
insulation thickness and thermal loss
due to air leakage. By combining
CLIMAVER

provide the best energy

these two elements,
ducts
balance for an air system.

The ductboards are faced on the
inside so that the inner surfaces can
be cleaned, thus ensuring good
maintenance of the system.

Since  CLIMAVER products come
pre-insulated, there is no need for
further insulation. This reduces the
number of working steps involved,
saving both installation time and
costs.



When choosing the suitable CLIMAVER
duct type from the range of available
products, your choice depends on the
desired property required for the appli-
cation. However, the best option from
the CLIMAVER range is, without
doubt, CLIMAVER Neto as it ensures
perfect acoustic comfort.

When circulating inside the duct, the
air may cause turbulences and thus
noise. This noise should be absorbed by
the system. Otherwise, it will be audi-
ble through the grids and diffusion ele-
ments. The proper choice of an air duct
equipped with an acoustic absorber —

such as CLIMAVER Neto — can signifi-
cantly dampen this noise.

On the inside, CLIMAVER Neto is faced
with a glass fabric that ensures maxi-
mum absorption of noise. Depending
on duct size and air velocity, the duct
can absorb more than 4 dB by linear
meter. Moreover, the glass fabric
allows internal cleaning of the duct and
easy maintenance.
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ISOVER solution.

CLIMAVER Neto, ISOVER's leading product for
ensuring acoustic comfort.

Excellent properties
combined with ease of
installation.

It's not always easy to combine good
properties with ease of installation.
But CLIMAVER systems are an excep-
tion from the rule. CLIMAVER ducts
help you achieve noise control while at
the same time realizing energy savings
and thermal comfort. On top, their
light weight makes them easy to
install, with no need for additional

insulation as they come pre-insulated.
CLIMAVER ducts can be assembled on
site: this not only saves energy, but

also time.

e ——
CLIMAVER - advantages offered by a
complete system:

® Energy savings

® Minimum air leakage

e Sound damping

e Fire safety

e Lightweight materials

e Easy assembly and handling
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Design Principles.

Spend the winter behind

Stable indoor climate due
to double glazing.

With double glazing in hot regions,
triple glazing in colder ones and ther-
mally insulated frames, the passive
house window is well able to resist heat
and cold. And more than that. South-
facing windows are harmless in summer
if they are shaded. And in winter, they
ensure solar gains that exceed the heat
loss through the windows. Thanks to
state-of-the-art glass quality, the tem-
peratures measured on the inner surface
of the panes are always close to inside
air climate. The window temperature
will never exceed 29°C in summer and
never fall below 17°C in winter. Thus, a
stable room temperature of 20-26°C
can be assured all year round.

Passive house windows for Mediterranean climates

A gain for every room: properly positioned windows
free of thermal bridges.

Under optimum installation conditions, passive house windows can contribute

substantially to heating the building. Provided the following conditions are

fulfilled:

e Windows size and orientation has to be optimised to have solar gains in
winter, while avoiding overheating in summer

e Install the windows in the center of the insulated area.

e Cover the frame with an insulating wedge and install insulating layers below
the windowsill.

e Provide an airtight seal of the perimeter joint between window frame and

outer wall using environmentally friendly ISOVER VARIO FS1 or FS2 joint
sealing strip and joint filler.

Good to know:
1.) In general, large-area window glazing with a small vent is more favourable

in terms of energy and cost.
2.) To protect from overheating in summer, outside shading is essential —
especially for east- and west-facing windows.

In general, double low

Double low emissive glazing

approx. Ug 1.0-1.5 W/m?K

emissive glazing works in
all Mediterranean climates.

Triple glazing

approx. Ug 0.5-0.8 W/m’K

Insulated window frames

approx. Ur 0.7-1.8 W/m?K

However, in a couple of

Thermal insulation
total window

approx. U 1.0-1.5 W/m?K

colder regions, it may be an
advantage to use windows

Total energy trans-
mittance (g-value)

g=05

with triple glazing.

Saint-Gobain glass CLIMATOP SOLAR consists of the extra-white Saint-Gobain float glass DIAMANT and the special
Saint-Gobain glass coating PLANITHERM SOLAR. The triple glazing features excellent thermal insulation as well as a high

g-value that normally can only be achieved with double glazing. This special relation of Ug- and g-value makes Saint-Gobain
glass CLIMATOP SOLAR the perfect choice for energy-efficient buildings.
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passive house

"Heat-free" in summer.

Especially on hot days, the ISOVER
Multi-Comfort House remains pleas-
antly cool. This can be achieved by
double or even triple thermal insula-
tion glazing. It allows less sun heat to
enter the house than with convention-
al windows. When the summer sun is
high in the sky, structural sun protec-
tion is needed. A sufficiently dimen-
sioned roof overhang, for example,
can provide good shading from out-
side. For particularly exposed loca-
tions, additional temporary shading
can be advisable. With east/west win-
dows, temporary shading is a must.

=

»

-
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windows.

3

*

VARIO FS1 and FS2 joint sealing strip

The all-decisive U-value.

Modern double-glazed windows offer
U-values in the range of 1.0 to 1.8
(W/m?K) while the frames reach less
favourable values of 1.5 to 2.0
(W/m?K). U-values of 1.0-1.5 for the
whole window might be sufficient for
a passive house in Mediterranean
climates. The requirements to be met
by passive house windows in central
European climates are much more rig-
orous: they need to achieve U-values
of 0.7 to 0.8 (W/m’K). This heat tran-
sition coefficient applies to the whole
window though - and this includes
the frame.
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Design Principles.

So that everything runs

Point by point: The most important planning steps in hot countries.

1. Site plan

Greatest possible freedom from shading in winter and
structural shading in summer
Compact building styles are preferable

2. Concept development

Minimize shade in winter. This means: if possible build
without parapets, projections, non-transparent balcony
enclosures, divider walls etc.

Choose a compact building structure. Use opportunities
to combine buildings. Glazed areas should face south
and cover up to 40 % of the wall area. Keep east/west/
north windows small and only as big as required for
optimum ventilation and sufficient incidence of light.
Use a simple shell form, without unnecessary recesses.
Concentrate the utility installation zones,

e.g. bathrooms, above or adjacent to the kitchen.
Leave space for the necessary ventilation ducts.
Thermally separate the basement from the ground
floor (including cellar staircase) — airtight and thermal
bridge free.

Get a first energy estimate, based on a calculation of
the expected energy demands.

Check the possibility for state subsidies.

Work out a cost estimate.

First exploratory talk with the building authority.
Contract agreement with architects, including a

precise description of services to be rendered.

3. Construction plan and building permit planning

Select the building style — light or solid. Work out a
design concept, floor plan, energy concept for
ventilation, cooling, heating and hot water.

Plan the insulating thickness of the building envelope
and avoid thermal bridges.
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e Consider the space required for utilities
(cooling/heating, ventilation etc.).

e Floor plan: short pipe runs for hot/cold water and
sewage.

e Short ventilation ducts: cold air ducts outside, warm
ducts inside the insulated building envelope.

e Calculate the energy demand, e.g. with the Passive
House Planning Package (PHPP) available from the
Passivhaus Institut, Darmstadt.

o Negotiate the building project (pre-construction
meetings).

e Apply for a housing subsidy.

4. Final planning of the building structure
(detailed design drawings)

e Insulation of the building envelope:
Depending on the local climate U-values of 0.15-0.45
are required for roofs and walls.

e Design thermal bridge free and airtight connection
details.

e Windows should comply with passive house
standard: optimize type of glazing, thermally
insulated frames, glass area and sun protection.

5. Final planning of ventilation
(detailed system drawings)

e General rule: hire a specialist planner.

e Ventilation ducts: short and sound-absorbing.
Air flow velocities below 3 m/s.

e Include measuring and adjusting devices.

e Take sound insulation and fire protection measures
into account.

e Air vents: avoid air current short-circuiting.

e Consider the air throws of the air vents.

® Provide for overflow openings.
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smoothly.

e Install a central ventilation unit, incl. a back-up unit 7. Call for tenders and awarding of contracts

(cooling devices and heater coils), in the temperature-

controlled area of the building shell. e Plan for quality assurance measures in the contracts.

e Set up a construction schedule.

Additional insulation of central and back-up unit may
be necessary. Make sure to soundproof the devices.
Thermal energy recovery rate should be above 80 %.
Airtight construction with less than 3 % recirculated air.
Current efficiency: max. 0.4 Wh energy required per m’
transported air.

The ventilation system should be user-adjustable.

Use cooker hoods with return air operation and grease
filters made of metal.

Optional: geothermal heat exchanger. Ensure airtight-
ness. Observe the necessary clearance between cold
parts of the piping and the cellar wall resp. water pipe.
Provide a bypass for summer operation.

Warm water pipes should be perfectly heat-insulated in
order to avoid unwanted internal heat loads during the
hot season.

6. Final planning of the remaining utilities
(detailed plumbing and electrical drawings)

Plumbing: Install short and well-insulated pipes for hot
water in the building envelope. For cold water install
short pipes insulated against condensation water.

Use water-saving fittings and hot-water connections on
washing machine and dishwasher. Short sewer pipes
with only one downpipe.

Sub-roof vents for line breathing (vent pipes).
Plumbing and electrical installations: avoid penetration
of the airtight building envelope — if not feasible, install
adequate insulation.

Use energy-saving household appliances.

8. Assurance of quality by the construction

supervision

Thermal bridge free construction: schedule on-site
quality control inspections.

Check of airtightness: all pipes and ducts must be
properly sealed, plastered or taped. Electrical cables
penetrating the building envelope must be sealed also
between cable and conduit. Flush mounting of sockets
in plaster and mortar.

Check of thermal insulation for ventilation ducts and
hot water pipes.

Seal window connections with special adhesive tapes
or plaster rail. Apply interior plaster from the rough
floor up to the rough ceiling.

nso airtightness test: Have a Blower Door Test done
during the construction phase. Timing: when the air-
tight envelope is complete but still accessible. This
means: before finishing the interior work, but after
completion of the electricians' work (in concert with
the other trades), incl. detection of all leaks.
Ventilation system: ensure easy accessibility for filter
changes. Adjust the air flows in normal operation
mode by measuring and balancing the supply and
exhaust air volumes. Balance the supply and exhaust
air distribution. Measure the system's electrical power
consumption.

Quality control check of all cooling, heating, plumbing
and electrical systems.

9. Final inspection and auditing
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Design Principles.

Energy efficiency
is calculable.

Is it possible to design extremely ener-
gy-efficient houses with simple plan-
ning tools? In the 1990s, it was still
widely believed that passive house
planning could only be managed with
the help of dynamic building simula-
tion programs. These were based on
hourly performance and took the dif-
ferent uses of the rooms into account.
Meanwhile, it has shown that simpli-
fied calculation methods are suffi-
ciently precise to dimension the condi-
tioning system and predict the energy
consumption of passive houses.

Very helpful:
the Passive House
Planning Package (PHPP)

Practical use of such an energy balanc-
ing procedure is made in the Passive
House Planning Package (PHPP). This
is a spreadsheet-based design tool that
can be used to calculate the complete
energy balance of a building. To do so,
it is on the one hand necessary to
determine the building's energy losses
caused by transmission and ventila-
tion. On the other side of the balance,

Exemplary thermal balance of a passive house
(based on one heating period)

Quantity of conditioning energy (HVAC) demand

[kWh/(m?a)]
Losses
40 — Not usable
35 —
30 —
Windows
25 —
20 —
.| cerfoor
10 —
Wall & roof
5 —

Gains

Solar
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solar and internal energy gains need to
be considered. These gains are not
always achieved at times when they
are needed, but this fact is accounted
for by setting them off against the
losses. The difference between losses
and useful gains eventually results in
the building's demand for cooling/
heating energy that needs to be sup-
plied additionally. In order to obtain
correct results, it is of vital importance
to distinguish between significant and
insignificant factors and to choose the
proper boundary conditions. This
includes, for example, the heat gains
from inhabitants and household appli-
ances or the solar radiation inside a
house. The PHPP contains standard
values which have proved successful in
comparison with field measurements.
Apart from establishing the room tem-
perature balance, the PHPP also deals
with other issues that come up in the
course of planning. These include tem-
perature control via supply air, the
energy demand for auxiliary power and
household electricity, the energy need-
ed for preparing domestic hot water
and the indoor climate in summer.

The PHPP is available from the
Passivhaus Institut in Darmstadt,
Germany

(www.passiv.de)
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Passive House Planning « ANNUAL SPACE HEATING REQUIREMENT

Climate: ‘ E-Bilbao ‘ Interior Temperature: ‘ 20.0 ‘ °C
Building: ‘ Passive House Example ‘ Building Type/Use: ‘ Terraced House
Location: ‘ Barakaldo ‘ Treated Floor Area (TFA): ‘ 156.0 ‘ m?
Spec. capacity: W/(m?K) (entry in the "Summer" sheet)
Area U-value Temp. factor G,
Building components Temperature zone m* W/(m?K) f, kkh/a kWh/a
Exterior Wall — Ambient Air A 194.3 . 0.345 . 1.00 . 50 = 3324
Exterior Wall - Ground B 3 3 1.00 . =
Roof/Ceiling — Exterior Air D 83.4 3 0.258 o 1.00 3 50 = 1065
Floor Slab B 80.9 3 0.718 3 1.00 3 12 = 718
A . . 1.00 . =
A . . 1.00 ° =
X . . 0.75 . =
Windows A 33.4 o 1.447 o 1.00 o 50 = 2395
Exterior Door A . . 1.00 o =
Exterior Thermal Bridge (length/m) A 116.9 3 -0.030 3 1.00 . 50 = -173
Perimeter Thermal Bridge (length/m) P 3 3 1.00 o =
Ground Thermal Bridges (length/m) B 11.4 . 0.061 3 1.00 . 12 = 9
kWh/(m?a)
Transmission Heat Losses Qy Total \ 7339 \ \ 47.0
Agg m* Room Height m m?
Effective air volume Vgax ‘ 156.0 ‘ ° ‘ 2.50 ‘ = ‘ 390.0 ‘
L system N w0 MwWRG L rest L equiv. portion
Effective air exchange exterior [ 0300 *a- [ 0% |ora-[ o0& | )+ [ oos | = [ o074 |
Effective air exchange ground i, | 0300 | *a- | 0% |)a-| o8 | s+ | o019 | = | o074 |
Vi N equiv. portion Car Gr
m* Wh/(m’K) kkh/a kWh/a kWh/(m?a)
Ventilation Heat losses exterior Q, , 390 . 0.074 . 0.33 . 50 = 470 3.0
Ventilation Heat losses ground Q, 390 . 0.000 3 0.33 o 12 = 0 0.0
Transmission Heat Losses Q; Total ‘ 470 ‘ ‘ 3.0
Reduction Factor
Qr Q Night/Weekend
kwh/a kwh/a Saving kwh/a kwWh/(m?a)
Total Heat Losses Q, ( | 7339 | + | a0 | ) | 10 | =] 7808 || 501
Global Radiation
Orientation Reduction Factor g-Value Area Heating Period
of the Area see Windows (perp. radiation) m’ kWh/(m?a) kWh/a
1. North 0.48 . 0.56 . 11.00 . 185 = 553
2. East 0.40 o 0.00 o 0.0 o 361 = 0
3. South 0.42 o 0.56 o 20.40 o 567 = 2727
4. West 0.40 o 0.56 . 2.00 . 370 = 168
5. Horizontal 0.40 3 0.00 3 0.00 . 585 = 0
6. Sum of opaque building parts 1200
kWh/(m?a)
Gross Solar Heat Gains Qg Total ‘ 4648 ‘ ‘ 29.8
Heating Period Specific Power q; Agp
kh/d d/a W/m? m? kwh/a kwh/(m?a)
Internal Heat Sources Q, 0024 | o« | 212 | o | 210 | ¢ | 1560 | = | 1667 || 107
kWh/a kWh/(m?a)
Free heat Qr Q+Q = | 6315 || 405
Ratio free heat vs. losses QF / Q\/ = 0,81
Utilization of heat gains ng = 89%
kWh/a KWh/(m?a)
Heat Gains Qg M- Qr = | 5606 || 359
kWh/a kWh/(m?a)
Annual Heat Requirement Q Q-Q; = ‘ 2202 ‘ | 14
kWh/(m?a) (yes/no)
Limit Requirement met? YES
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