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The Stalk project has received support from the 

Ministry of the Environment from the Low Carbon Built 

Environment programme, which is funded by the EU's 

one-off recovery instrument (RRF).



The Global Monitoring Laboratory (GML) of the National Oceanic and Atmospheric Administration 
conducts research that addresses the climate change challenges caused by use of fossil fuels.

It publishes the Annual Greenhouse Index (AGGI).

Why Nature-Based Building (NBB)?



The production of NBB 
products does not require
high temperatures or fossil
fuels. These products consist
of renewable raw materials
obtained from the surface
layer of the earth and can be
easily returned to nature. 

These raw materials have
been used in construction
without problems for 
thousands of years, and 
today they are obtained from
agriculture, forestry and earth
digging.



The raw materials of NBB products



Survey of European industrially manufactured NBB 
products in Nature CO2 project



Pressed stalk boards are made 

from processed straw and stalk of 

fibre hemp. Fibers from other 

annuals as well as wood may also 

be included. Cellulose fibers

increase the cohesion of the fiber

mass, which in turn has a positive 

effect on the physical and 

mechanical properties of the 

boards. The binders used in the 

panels include formaldehyde-free 

PMDI resin, recycled polyester 

and lime-based binder (approx. 

5%).  When pressing the boards, 

heat is used involved, after which 

the boards are cut to their 

dimensions and dried. 

Pressed stalk boards



Preparation of the reed



Production technique



Product development of stalk starch board

LAKE REED AND OIL HEMP BOARDS

• 270x260 mm, thicknesses 30-10 mm

• densities 270-700 kg/m³

• barley or potato starch as a binder

• thermal compression 220 °C, 10 min + 5 min 

cooling

• drying 50 °C, 12 h

• sanded surfaces (evenness, dimensional

accuracy)

Lake reed, coarse shredding Porous board, 20 mm, 500 kg/m³ Dense board, 10 mm, 600 kg/m³

Lake reed, fine shredding Porous board, 25 mm, 270 kg/m³ Dense board, 10 mm, 550 kg/m³

Porous board, 20 mm, 400 kg/m³ Dense board, 10 mm, 500 kg/m³Oil hemp, fine shredded



Accelerated ageing
- EN 310 and ASTM D 143 samples
- Applying standard D 1037

Conditioning
- EN 310 and ASTM D 143 samples
- t. 20 C Rh 65 % 

Duration hHumidityTemperatureCycle

195 %50 CHumid conditions

393 %90 CWetting

20--15 CCold conditions

3-95 CHeating

393 %90 CHumid conditions

18-103 CDrying

48

288Repeat 6 times

Samples must be stabilised prior to testing. Minimum 48 h at 
20 C Rh 65% Conditions

Research on material properties







Determination of fire properties conforming ISO 5660 



Results of the thermal conductivity test

Tuulileijona board as reference
• Density, kg/m³ ≥ 260

• Bending strength, N/mm² ≥ 1,2
• Additives wax
• Fire classification *) E

• Thermal conductivity λU 0,049



Thank you for your interest!

More information about projects and products (mostly still in Finnish):

Mikael.Westermarck@tuni.fi

https://research.tuni.fi/rakennusfysiikka/luonnonmukainen-rakentaminen/

Reports and descriptions can be downloaded from the projects' own pages.


