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Introduction

Background

Estonian company Peetri Puit OÜ (est. 2002) is 
producer of GLT beams and elements...
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64m long GLT elements in Tondiraba Ice hall in Tallinn



Introduction

Background

.... in 2014 they made first CLT panels 3,5x15m

11.2015-08.2016 the construction of new 8000m2

plant for CLT production to increase production 
capacity 3 times.
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Introduction

Research groups and topics

• CLT hygro-thermal properties, (started 09.2014)

Group leader: Prof. Jaan Kers, 

4 masterstudents under supervision

• Building physics, acoustics and fire resistance 

Co-operation with TUT Chair of Building Physics and 
Energy Efficiency,

• Prof. Targo Kalamees 

• Ass. Prof. Alar Just

• PhD student Eero Tuhkanen
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Introduction

FIRST CLT bsed passive house project in Estonia

• The first complete and certified PH in Estonia was a 
detached CLT (by KLH) house in Põlva (2013), 
designed by Austrian architects and constructed by 
Estonian designers

• Based on calculations, it achieves the annual basis of 
nZEB building classification in the Estonian legislation

• By the end of 2018 all new public buildings must 
meet (nZEB) requirements
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Introduction
FIRST CLT based PH project in Estonia

• The house includes two stories (FIG 1, FIG 2) and a 
basement with total net floor area of 305 m2.

• The building envelope surface area is 864 m2 and has 
an enclosed volume of 1586 m3
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Introduction

FIRST Year performance of passive house 

• Results showed high temperature readings in most of 
the rooms, (large windows in south). Small heat loss 
of the building envelope. 

• Due to the high indoor temperatures, the relative 
humidity decreased to quite low levels. 

• Humidity in the externally insulated CLT panels was 
observed to be high, causing condensation and risk 
for mould development. 

• This was caused by drying out of the constructional 
moisture and the high diffusion resistance of the 
wood fiber sheathing board. 

• The indoor humidity loads were high. 

T. Kalamees et al. The first year’s results from the first passive house in 

Estonia, NSB 11-1.09.2014, Lund, Sweden
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Introduction

Motivaton

• CLT sample panel dry-out (initial MC 12%) in 
classroom 11.2014-03.2015

• Continuous cracking noise and visible deformations 
due to low RH (23...25%) and room temperature 
23...24°C
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Introduction

THE AIM OF THE STUDY

To observe wood material behavour in every layer 

of CLT in indoor and outdoor climate test and to 

find possible causes of crack formation and 

propagation 
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Materials & Methods
• 5 layer CLT Panels in two thicknesses made of local 

spruce (Picea abies). 

• Climate simulation chamber ILKA PTK-3018

• Digital wood MC meter Testo 635

• Temperature logging by EasyLog GFX

• Thickening wool ISOVER SK and roof membrane tape 
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Materials & Methods

Four samples of:
W=500 mm, 
H=450 mm 

2pc 5x20=100 mm
2pc 5x40= 200 mm

• CLT panel edges 
were sealed with 
acrylic paint
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Materials & Methods
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Materials & Methods
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Materials & Methods

• Simulated external condition 4-7°C with 

RH about 80%. 

• Simulated internal condition +26°C with 

RH about 25...30%. 

• Testing period 30 days

• Main measured parameters in each layer:

 Temperature

 Moisture content (MC)

 Measuring width and length of the 

cracks in outer surface layer
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Results

Results 17

Temperture measurements 

• Temperature growth rate of samples 1 and 2 
(thicker panels) in first internal (indoor) layers 
are low 1-3% 

• In two middle layers the temperature growth 
rate was 3-5% 

• In external layers, L4 and L5, the temperature 
growth rate was the highest, 7-10%

• Opposite environments do have more impact
to thinner (100 mm) samples. 

• External layers cooled down very quickly and 
then temperature growth slow down because 
of the impact of internal condition



Results
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RH measurements 

• Internal layers did not show mostly any 
change.

• Middle layers showed MC growth rate in all 
samples 0-3 %. 

• External layers (RH 80%) showed highest 
MC growth rate of 5-7% 

• During one month of exposing panels to 
external condition (RH 80%) only outer 
layers (L5) of CLT panels absorbed moisture. 

• Moisture did not go through to the following 
layers. 



Results
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Crack measurements 

• x1- check with ending and places in the 
middle of the layer board;  

• x1´- check crosses over the board and 
places in the middle of the layer board;  

• x1´´- check between two boards 
(connection line which is not fulfilled with 
glue) and marks as beginning of the check;  

• x1(´´)-check between two boards 
(connection line which is not fulfilled with 
glue) and marks as the end of the check. 



Results
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Crack measurements 

• The width of checks in each sample wide 
sides were measured before and after the 
hygrothermal tests

• The checks widths in internal (26oC, RH 25-
30%) wide sides increased (drying) and in 
external wide sides decreased (swelling). 

• These test results did not showed any 
spectacular differences in check appearing 
and growing between thick and thin panels.

• The thick panels had much more checks 
than in the thin panel’s surfaces.



Conclusions

• From MC measurements it can be concluded 
that during one month of exposing panels to 
external condition only outer layers (L5) of 
CLT panels absorbed moisture. 

• Moisture did not go through to the following 
layers. In internal layers the moisture 
absorption or desorption was not significant.  

• From the results of check measurements it 
was clearly seen that checks widths in 
internal wide sides increased and in external 
wide sides decreased.

• The thick panels had much more checks 
than in the thin panel’s surfaces. 
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Thank you!
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