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15.1 Foreword

Although more and more people live in urban areas, most of us have still a strong connection
to nature — consciously or unconsciously. Studies show that we all long for natural elements
that give us comfort and a sense of safety, especially if our lives are rather hectic.' It has been
shown that even just looking at nature has a positive effect on our body. Our blood pressure
drops, and our muscles relax, which makes us feel good.>34 Modern people spend most of
their time in buildings5, be it at work, in school or at home. For our well-being, it is therefore
more important than ever that we stay in contact with nature by bringing it into our homes
and working environments. By incorporating natural elements into our indoor spaces, for
instance with wood or plants, we can experience nature in our urban environments. Biophilic
design deals with the use of direct and indirect nature in buildings.®

Biophilic design = concept in building industry
to increase occupant connectivity to the natural
environment through the use of direct nature,
indirect nature, and space and place conditions.

“We shape our buildings, and afterwards, our buildings shape us.” This quote by Winston
Churchill shows that the thinking behind biophilic design goes back some time. The rooms
and spaces in which we move determine how we work, learn and relax. Given the longing
for nature and the huge impact the environment has on the well-being and performance of
humans, we wanted to find out how wood as a building material affects how people operate
and feel. To do this, we must first examine how we experience wood through four of our

five senses.

zi'!

Conservatory built with BauBuche beams Conservatory with full-height glazing and post & beam structure
Architect Dipl.-Ing. Michael Danke, Danke Architekten Timber construction Holzbau Stassny, Heinsberg
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15.2 Experiencing wood with all our senses

15.2.1 Wood and acoustics

The acoustics of a room are determined by the objects and surfaces in it, and their shape and
material properties. Smooth, bare surfaces reflect sound, resulting in strong and prolonged
reverberation. Structured or curved surfaces diffuse the sound waves.” The demands we have
with regard to room acoustics depend on the nature of the space and its use. In open-plan
offices or kindergartens, we would like to keep the noise level as low as possible. Concert
halls and sound studios on the other hand are optimised for perfect pitch and sound. In
rooms with excessive reverberation, communication is made difficult by background noise.
Also, such rooms are experienced as cold and unfriendly.2 Thanks to its elasticity and surface
structure, solid timber in the form of surface-mounted wall panelling is an effective sound

absorber in the medium- to low-frequency range.

Solid wood has excellent sound absorption
properties in the medium- to low-frequency range.

BLITZ Club Munich Beech interior for a perfect music experience Interior design Simon Vorhammer
and Andreas Miiller (Studio Knack) Timber construction Gruber Schreinerei GmbH & Co.KG
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Unsealed or rough-cut wood can be used for broad-range sound absorption. The natural
material gives music and speech extra warmth.?

As the general material properties have a much greater effect on sound than the surface
finish, room acoustics are often optimised by using special materials other than wood."
However, the psychoacoustic impact of rooms clad in timber should not be underestimated.
Psychoacoustics is the study of sound perception and audiology. Research shows that the
perception of sound is influenced by other stimuli rather than just audible waves." This is

particularly true for wood, as it evokes a range of experiences through other senses.

15.2.2 Wood and haptics

When we touch a piece of wood and a piece of metal that have the same temperature,

we always perceive the wood as being warmer. How can this be? The explanation lies in
the physics of the objects: Metals are good thermal conductors. This means that they
absorb heat from our hands, taking it away from our body. Wood is a much poorer thermal
conductor and therefore absorbs heat from the environment at a much slower rate.”

When it comes to haptics, wood comes once more top when compared with other popular
building materials such as marble and tiles. Studies show that touching wood with the palms
of our hands leads to a lower heart rate and reduced brain activity, indicating that we are
relaxed.” A similar effect is likely when we walk barefoot on a timber floor. Other studies
reveal that wood chairs are generally perceived as more comfortable, warm and soft when
compared with chairs made in aluminium or plastic. Of these three materials, wood has the
lowest thermal conductivity, while aluminium has the highest. The chart below compares
the thermal conductivity of various materials.

The low thermal conductivity of wood makes for a much
warmer room ambience than concrete or steel.

Softwood

Solid hardwood
Glass

Concrete*
Reinforced concrete

Steel
Aluminium

Thermal conductivity of building materials in [W/(m*K)]

Source: www.therm-ings.de/warmebrickenwelt
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Apart from the thermal conductivity, our haptic perception of a material is greatly influenced

by its surface structure and finish. Rough, porous surfaces are generally perceived as more

pleasant to the touch than smooth finishes.
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15.2.3 Wood and smell

Wood has a distinct smell. Although each species has its own scent, our olfactory system
instantly recognises the smell of wood. Considering that humans have for thousands of
years relied on wood as a primary resource, for example as a building material, it comes as
no surprise that the smell of wood is generally being perceived as pleasant and comforting.
This effect has been well studied.”> Wood does not only smell good, its scent has a calming
and relaxing effect on people. Studies show that the smell of wood can even reduce anxiety
and stress.® The scent of the Swiss pine is for instance known to help people sleep better
and to boost their general well-being.”

The smell of wood has a calming
and relaxing effect on humans.

And there is more: Smells activate important areas of the brain, especially those associated
with memory.”® That is why scents do not only help us to relax, but also keep us mentally
agile. The use of wood in classrooms or nursing homes can thus have a huge positive effect
on pupils or the elderly.

15.2.4 Wood and visual impact

People perceive the colour of wood as warm and pleasant. In colour psychology, the brown
colours typical for wood are classified as warm hues, associated with dependability and
safety.”” Wood reflects mainly long-wavelength light that we see as yellow and red hues,

which are again perceived as warm colours.?°

Wood is a natural regulator of indoor
air humidity.

15.2.5 Wood and indoor climate

The indoor climate is something that affects all our senses — hearing, touching, seeing and
smelling. This experience can be enhanced simply by incorporating wood elements in the
design. Wood is a living material that absorbs and releases moisture. It is thus able to com-
pensate fluctuations in air humidity within an enclosed space. If the air is extremely moist,
water vapour is absorbed into the wood. As the air dries, the vapour is gradually released
again to the ambient air.?
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New gym hall, Islisberg The girders span 12.60 m but measure only 90 cm in height and 20 cm in width.

Architects Langenegger Architekten AG, Muri Structural design Makiol Wiederkehr AG, Beinwil am See

Timber construction Max Vogelsang AG, Wohlen
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15.3 Effects of wood in buildings on human well-being
What do we associate with wood? What distinguishes wood from other building materials?

The chart below shows that industrial materials such as brick, concrete and steel are as-
signed properties that differ greatly from those associated with wood. Wood tops in particu-

lar with keywords that have a positive connotation, such as “warm”, “health-promoting”,
“practical” and “relaxing”.??

Comparison of properties associated with materi-
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Unreliable

Harsh
Cold
Low quality
Natural
Relaxing
Health-promoting
Genuine
Uplifting
Timeless
Versatile
Practical
Varied
Dependable
Premium
Unique
Contemporary

Source: Knox, A., Parry-Husbands, H. & Pollinate (2018)

The properties associated with wood affect people living and working in buildings with timber,

as has been shown in various studies concerning public facilities.

Old-fashioned

Modern
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15.3.1 Hospitals and care facilities

Buildings where people are treated and cared for should be constructed so as to promote
the well-being of patients, occupants and staff. Wood can make a major contribution to

a positive environment. Studies show that patients in hospital wards with a timber interior
recover better from operations, as pain and stress disappear quicker.22 The warm look of
wood creates a cosy environment far away from the usual white and impersonal hospital
atmosphere that tends to make people nervous.

At the Dandenong Mental Health Centre in Australia, wood has been put to excellent use
in order to create a healing environment. Both the interior and the exterior of the centre
are dominated by wood, and the overall atmosphere is one of natural warmth.24

Wood in hospital buildings can
promote healing and recovery.

Similar positive effects were observed in nursing homes. Where the interior was designed
in wood, patients behaved differently:

_ Social interaction increased

_ Relationships were more harmonious

_ Purposeful activity increased

_ Patients showed greater mental alertness

These are all factors that can reduce the risk of dementia and health decline.?s

Social interaction of older people is
greater where they live in an environment
where wood is used as a building material.

Concerns that wood is not suitable for hospital and nursing home environments where
hygiene is a key priority are unfounded. Analyses of chopping boards in kitchens showed
that the growth rate of harmful germs on plastic boards is significantly higher than on
wooden boards.?®

Similar findings were made in studies that examined the propagation of germs in hospitals.
On wooden surfaces, the examined germs died quicker than on plastic surfaces. It has even
been shown that the antimicrobial properties of wood kill off typical hospital germs.?” This
effect is most prominent on untreated surfaces, and significantly reduced where the wood
is oiled or painted.?®
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15.3.2 Kindergartens and schools

“Children always experience their environment with all their senses and learn by observing and
experimenting. Good architectural design that incorporates natural, untreated materials awakes
the curiosity that is typical for children and invites them to explore and use their imagination —
which are the elements of proper learning,” says journalist Bettina Rihm. Wood in kindergar-
tens stimulates the senses of our young ones through its look, touch and characteristic smell.?®

The heart rate of pupils taught in
classrooms with wood is 8600 pulses
less per day.

Schools have long known about the benefits of natural materials in classrooms, both for pupils
and teachers. In a study carried out in Germany, a group of pupils was taught for ten months

in a classroom with a wood interior, while a second group was learning in a room without any
wood. The results were startling: In children in the “wood class”, the heart rate dropped by

7 percent on average, which is equal to 8600 pulses less per day. Despite the obvious relaxing
effect of the environment on students, there were no signs of lethargy or drowsiness. In addi-
tion, the interaction between pupils and students in the “wood class” was much more coopera-
tive than in the reference class. The study also found that there were very few signs of wear and
tear of the timber floor and furniture in the classroom. It appears that the children cherished
their learning environment and took care of it.3°

|
|
|

Comprehensive school Riedberg Kalbach The modular timber building with BauBuche girders won
the timber construction award of the State of Hesse. Proprietor City School Board, Frankfurt/Main
Planners NKBAK, Frankfurt/Main Timber construction Kaufmann Bausysteme, Reuthe

Support structure design Merz Kley Partner ZT GmbH
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For children and adolescents, the environment in which they play and learn is particularly
relevant for their well-being. If this environment causes permanent stress, there is a high
probability that they will at some stage in their lives suffer from a stress-related mental
illness.3

Wood in educational buildings promotes
creativity and independent thinking while
providing a relaxed learning atmosphere.

15.3.3 Office buildings

Employees are the greatest asset of every company. There are many ways in which employ-
ers can protect the health and boost the productivity of their workforce. First of all, people
must feel at ease at their workplace, as they spend a lot of time there. This can be promoted
by using wood in the furnishing and interior design of office buildings. Surveys show that
people prefer such workplaces, as they give them a sense of security, while boosting energy
and innovative thinking.32 Wood in offices also works on the sympathetic nervous system,
which is mainly responsible for stress responses such as heart rate and blood pressure.33
Another study shows that people who work in offices where wood accounts for less than
20% of the interior have a generally more negative view of their work situation than those in
offices made primarily in wood (> 60%). The table below shows the positive effect of wood
at the workplace from the point of view of employees.34

Effect of wood at the workplace

<20% Visible wood elements at the workplace > 60%
47 % Physical workplace satisfaction 81%
56 % Satisfaction with working life 81%
244 % Optimistic about the future — most of the time 61%
249 % Confident — most of the time 68%
42 % Stress levels — low 65%
65% Ability to concentrate 83%

Source: Knox, A., Parry-Husbands, H. & Pollinate (2018)

15.3.4 Other buildings

Wood is a great material for virtually any type of room. Some spaces, such as saunas, are
obviously traditionally built in wood. There, the physical properties of the material as outlined
above come to the fore, as heat is stored and released gradually by the wood. In addition,
the air humidity in the sauna is kept at a comfortable level, as water vapour is absorbed

into the wood. Also, the wooden sauna benches never become too hot, thanks to the low
thermal conductivity of the material.3® These are some of the main reasons why wood is still
the preferred material in saunas and other wellness facilities. Wood with its warm touch
promotes relaxation, which is very desired in these places.
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The use of wood can, however, also be of great benefit in spaces that are much more hectic.
In Copenhagen Airport, travellers walk on a timber floor painted in a warm brown hue. Few
people know that this floor is already 50 years old and still looks great. The floor helps reduce
stress among passengers, and its pattern guides people intuitively.3® In the airport of Madrid,
people do not look down to the floor but up. Made from gently curved laminated bamboo
laths, the attractive ceiling gives the huge airport hall an air of calm.3”

15.3.5 Conclusions

Studies carried out in various fields of research show that the use of wood in buildings and
interior design has many benefits for proprietors and occupants, as natural materials immedi-
ately generate positive associations with nature. Wood gives us as sense of warmth and
comfort, lowers our blood pressure and heart rate, reduces stress and anxiety and promotes
social interaction. The positive effects of wood on our health and well-being are no longer
disputed. Furthermore, wood as a building material helps reduce CO2z emissions and fight
climate change, as it is a carbon sink. Wood has been with us since the dawn of time and

will continue to play a crucial role in our lives.

Centre Pompidou, Paris Eye-catching design combining the warmth of timber with a lightness that fits the land-
mark building Architects Benoit Sindt (studiolada), Nancy; atelierpng, Paris Installation Ziliani (Mr. Cordonnier),
Charpentiers de Paris (Mr. Richardet), Prodesign (Mr. Senga), Delec (Mr. Cheron), Samex (Mr. Piochot)
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