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How can specific design and technical factors extend the 

lifespan of timber in exterior applications while maintaining 

environmental sustainability? 
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Durability class

1 Very durable 25+ years

2 Durable 15-25 years

3 Moderately durable 10-15 years

4 Slightly durable 5-10 years

5 Not durable 1-5 years

Designantion Timber life

DURABILITY CLASSES
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PRODUCTION FORESTS IN EUROPE
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DURABILITY OF TIMBER FACADES

DESIGN 
STRATEGIES FACTORS

VENTILATION

By placing the 
planks horizontally 
and the supporting 
battens vertically, 
vertical ventilation 

is facilitated

With vertical planks 
and horizontal 

battens, vertical 
airflow is obstructed. 

Therefore, vertical 
counter battens are 

necessary

WIND ORIENTATION

North facades 
dry slower and 

are more 
prone to moss 

growth

NORTH

South and 
west facades 
receive more 
sun and rain

SOUTH AND 
WEST

TREATMENTS

- Results in a reduction in shrinkage and swelling of up to 80%
- Defects already present in the timber, such as knots and 

cracks, remain visible
- Timber species that; grow quickly, are naturally less durable, 

are easy to dry and impregnate have a higher success rate

ACETYLATION

- Timber is heated to high temperatures in an oxygen-free 
environment to reduce moisture absorption

- After thermal modification the timber will be more brittle
- Loses up to 50% of its bending strength

THERMAL MODIFICATION

- a Japanese technique where cypress wood is charred on one 
side, creating a fire-resistant charcoal layer.

- Yakisugi should primarily be regarded as a method to 
enhance the aesthetic appeal of wood rather than its 
durability.

YAKISUGI

OVERHANG

Placing the top of a 
wooden plank 
under an overhang 
prevents it from 
getting wet from 
above

PLANK ORIENTATION

Alternating the 
orientation 

increases the risk of 
openings and 

cracks

Placing the planks 
with the heart side 

facing out 
minimizes the risk of 

cracking

CLADDING METHODS

VERTICAL HORIZONTAL SHINGLES

Radial

Tangential

Longitudinal

Trees that grow 
slowly produce 

wood with a denser 
structure and 
higher natural 

durability

Radially sawn timber is more 
durable and stable than 

tangentially sawn timber, it 
reduces the chance of 
warping and shrinking

Heartwood is 
more durable 
than sapwood

Wood species with 
a high proportion of 

heartwood have 
natural protection 
against moisture
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+
Rain

Sun

Wind driven rain

Maintenance

Energy efficiency

Dynamic facade

Daylight

Costs

Material connection

-

+/- +/-

+ -

+ -

+ -

+ -

- +

- +

+ -

OVERHANG FLAT
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Bürohaus Küng
Seiler Linhart Architekten

Alpnach, Switzerland
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Het bosbad
GAAGA

Eindhoven, The netherlands
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Rigot Collective Dwelling Centre
Acau Architecture

Geneva, Switzerland
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Rigot Collective Dwelling Centre
Acau Architecture

Geneva, Switzerland
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WIND DRIVEN RAIN
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20°

Fix with wooden battens

Fix with aluminum click profiles

Demountable

Not demountable

AVERAGE RAIN ANGLE DEMOUNTABLE FACADE
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DAYLIGHT

EAST SOUTHWEST
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W OOD SPECIES

LARCH

OAK

ROBINIA SWEET CHESTNUT

YEWPINE

SPRUCE

BIRCH

DOUGLAS FIR

BEECH



25Zoë Emmanouilidis	     |	 Architectural Wood Design Studio

Zoë Emmanouilidis	     |	 Architectural Wood Design Studio

P5 presentation	     |	 26-06-2024

P5 presentation	     |	 26-06-2024



26Zoë Emmanouilidis	     |	 Architectural Wood Design Studio

Zoë Emmanouilidis	     |	 Architectural Wood Design Studio

P5 presentation	     |	 26-06-2024

P5 presentation	     |	 26-06-2024



27Zoë Emmanouilidis	     |	 Architectural Wood Design Studio

Zoë Emmanouilidis	     |	 Architectural Wood Design Studio

P5 presentation	     |	 26-06-2024

P5 presentation	     |	 26-06-2024

FACADE OPTIONS
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VARIATIONS
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EXISTING BUILDING
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N

NEW BUILDING
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NORTH

EAST

W
EST

SOUTH

N
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PROCESS
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LINEAR ELEMENTS

COLUMNS

TIMBER FRAME CONSTRUCTION

CLT CORES

W OODEN FLOORS

BEAMS

PLANAR ELEMENTS
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MATERIALITY
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FROM 
FOREST TO         
          FACADE

ZOË EMMANOUILIDIS 

A GUIDE TO SUSTAINABLE WOOD FACADES
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