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Modvion is a Swedish company developing modular wind turbine towers 

from laminated wood for heights of +130 meters.

Motivation:

1. Easier transportation of tower modules

2. Decreased cost for lower weight and higher height

3. Positive environmental impact

As wind towers rise above 100 meters in height transportation causes 
considerable problems as 4.3 meters is the limit for transport width in 
most parts of the USA and the EU. 

Modvion´s patented module technology 

Emissions of about 2000 tonnes of CO2 are avoided in tower production only

WP5: Innovative wood tower



The 81 meter high Mjösa tower in Brumunddal, Norway.

Fire impregnated Glue-Laminated Timber

High buildings made from wood is the future

The 81 meter high Mjösa wooden tower 
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The full size laminated wood tower next to the Mjösa tower 

The 81 meter high Mjösa wooden tower 
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The structural dynamics of a 

150 meters laminated wood 

tower is similar to a 120 meters 

steel tower.

But wood has better damping 

properties.
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The joint consists of perforated 

steel plates which are 

connected to the wooden 

structure by special glue for the 

purpose

Modvion´s patented module technology 
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There is an existing German 

instruction from DIBt and 

specification for general 

connections of wood parts. 

This has been used and refined 

in the Modvion tower 

application.
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The current joint design of 

Modvion’s laminated wood 

tower has been investigated by 

experimental tests with respect 

to the structural integrity.

The specimen in the machine which has a 
capacity of ± 300 kN (compression/tension)
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The steel is designed to be the weaker part of the joint. 

It means that failures, in case of both ultimate and 

fatigue loads, occur in the steel plate itself.

This is validated in the workshop tests.

Picture of the tested samples with cyclic loading
Test sample nr. 7
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Loads and results for the tested samples Blue dots mark “Failure”, 
Green dots “Test stopped without failure”

The first group of three samples were tested to 

failure to establish an estimated failure load.

Another 11 samples, were tested with a sinus 

shaped cyclic load with a stress ratio between 

the “upper” load and the “lower” load of R = -1. 
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The first pilot tower, 30 m height, is designed for the 

Chalmers upgraded test turbine in Gothenburg.

Original steel tower 
vs updated wooden towerManufacturing at Moelven in Töreboda
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Evaluation of the strength of lamination and the shear

transferring capacity between modules.
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Based on the result from the tests, the design shear strength of the 

bondline can be calculated according to Eurocode recommendations.
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The first pilot tower was erected in the summer 2020
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The first pilot tower was erected in the summer 2020
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Structural dynamics and damping based on experience from Björkö tower
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Structural dynamics and damping based on experience from Björkö tower
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f(t) = A1*sin(2pi*f1*t) + A2*sin(2pi*f2*t) + A3*sin(2pi*f3*t) + A4*sin(2pi*f4*t) + C 

Varvtal n = 66 rpm
1P 3P

f-nr 1 2 3 4
A 0.015 0.010 0.005 0.005
f 0.83 1.10 2.50 3.30
C -0.09

Structural dynamics and damping based on experience from Björkö tower



Calculation of tower clearance based on a Vestas V90 on different towers
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Rotational stiffening considered

V90 with 103 m steel tower V90 with 103 m wooden 
tower, Modvion WOC v.3

Tower base diameter 5.6 m
Tower diameter at tip 3.89 m
Tower top diameter 2.7 m
Tower top height 103 m
Shaft centre height 104.9 m
Tower tip height 60.6 m
Tilt angle 6 deg
Tower C to Hub C 4.5 m
Cone angle 2 deg
Blade root length 1 m
Blade length 44 m
Max deflection 4.67 m
A -0.00241 m
Tip distance to y-axis 6.0 m
Prebend at tip 0 m
B 0 M
Former GL requirement 2.62 m
Tip to tower 4.08 OK

Tower base diameter 4.19 m
Tower diameter at tip 3.284 m
Tower top diameter 2.316 m
Tower top height 103.6 m
Shaft centre height 105.5 m
Tower tip height 61.2 m
Tilt angle 6 deg
Tower C to Hub C 4.5 m
Cone angle 2 deg
Blade root length 1 m
Blade length 44 m
Max deflection 4.67 m
A -0.00241 m
Tip distance to y-axis 6.0 m
Prebend at tip 0 m
B 0 m
Former GL requirement 2.72 m
Tip to tower 4.38 OK

Simulation results for DLC 2.1 Simulation results for DLC 2.1

Check of tower clearance 

due to larger tower diameter 

than the ordinary steel towers 

used for Vestas V90 



Calculation of tower clearance based on a Vestas V90 on different towers
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Rotational stiffening turned off

V90 with 103 m steel tower V90 with 103 m wooden 
tower, Modvion WOC v.3

Tower base diameter 5.6 m
Tower diameter at tip 3.89 m
Tower top diameter 2.7 m
Tower top height 103 m
Shaft centre height 104.9 m
Tower tip height 60.6 m
Tilt angle 6 deg
Tower C to Hub C 4.5 m
Cone angle 2 deg
Blade root length 1 m
Blade length 44 m
Max deflection 6.22 m
A -0.00321 m
Tip distance to y-axis 4.5 m
Prebend at tip 0 m
B 0 m
Former GL requirement 2.62 m
Tip to tower 2.53 NOT OK

Tower base diameter 4.19 m
Tower diameter at tip 3.284 m
Tower top diameter 2.316 m
Tower top height 103.6 m
Shaft centre height 105.5 m
Tower tip height 61.2 m
Tilt angle 6 deg
Tower C to Hub C 4.5 m
Cone angle 2 deg
Blade root length 1 m
Blade length 44 m
Max deflection 6.22 m
A -0.00321 m
Tip distance to y-axis 4.5 m
Prebend at tip 0 m
B 0 m
Former GL requirement 2.72 m
Tip to tower 2.83 OK

Simulation results for DLC 2.1 Simulation results for DLC 2.1

Check of tower clearance 

due to larger tower diameter 

than the ordinary steel towers 

used for Vestas V90 



Examine and validate fire resistance

Methods and material for sustainable and cost effective structural supporting systems

Test specimen Wood 
crib

Burner
30 kW 

Burner 
100 kW

Test trial 1
Unprotected wood ~70 min* 30 min -
Test trial 2
Unprotected wood - - 60 min
Wood with coating ~70 min* 60 min 60 min

* Test continues until the wood crib is fully consumed.

Test plan with time for fire exposure

Ignition sources

WP5: Innovative wood tower
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Examine and validate fire resistance

Three ignition sources:

1. Burner – 30 kW

2. Wood crib, 300x300x300mm

3. Burner – 100 kW

Fibre board (200x95x10mm) 
soaked with  1 dl methanol

Burner

Woo
d crib

Ignition sources
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Examine and validate fire resistance

Thin skin calorimeter

Test 1_A1
Untreated wood panel/Burner 30 kW

Test set up - Burner
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Examine and validate fire resistance Test 2_B1
Untreated wood panel/Wood crib

Test set up – Wood crib



Positions of thermocouples

Methods and material for sustainable and cost effective structural supporting systems

Examine and validate fire resistance

5 cm

15 cm

15 cm

25 cm

65.5 cm

43.7 cm

Plate thermocouples

Thermocouples

Thin skin calorimeter

110 cm to the floor

65 cm
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Examine and validate fire resistance

During fire test with burner

1 min 5 min 15 min 30 min

Test 1_A1
Untreated wood panel/Burner 30 kW
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Examine and validate fire resistance

Result - Burner

Test 1_A1
Untreated wood panel/Burner 30 kW

Depth of charred wood ≈ 1 cm
Protecting inner layers of wood
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Examine and validate fire resistance

During fire test with wood crib

Depth of charred wood ≈ 1 cm
Protecting inner layers of wood

2 min 5 min 30 min 45 min 60 min

Test 2_B1
Untreated wood panel/Wood crib
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Examine and validate fire resistance

Result – Wood crib

Depth of charred wood ≈ 1 cm
Protecting inner layers of wood

Test 2_B1
Untreated wood panel/Wood crib
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Examine and validate content of moisture in the air

Evaluation of measurements and investigation/test of air-
and rain leakage

Positions of RH and T sensors 
and electrodes for moisture 
content measurement
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Evaluation of measurements and investigation/test of air-
and rain leakage

Examine and validate content of moisture in the air
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Measurements of RH and temp.

Examine and validate content of moisture in the air

There are small differences in Relative 

Humidity (RH) and temperature of 

indoor air in the tower at bottom space 

and top space. because of mechanical 

air mixing.

Dehumidifier installed late 2020 seems 

to work well (results in approx. 50% RH)

Bottom

Top

Bottom

Top

Januari

2022
Januari

2020

Tower 

erection

Dehumidifiers 

in place
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Investigation of moisture sources

Examine and validate content of moisture in the air

o Air leakage in door, gaps between sealing strip and 

door, and through pipes in floor. 

o Rain/water penetration between tower and 

concrete foundation during ongoing test and water 

penetration in door.

o Probably ongoing moisture evaporation from 

concrete foundation. 

Inward leakage
of water

Inward leakage of air through
pipes from ground



Modvion’s glued connections offer:

- Quick assembly at the construction site.

- High strength and stiffness.

Modvion´s patented module technology 

I ur och skur – Whether Weather
On-site gluing and weather effects on tall wooden wind turbine towers
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Glues vary in properties depending on 

temperature and moisture content.

Glues are dominantly applied in controller 

indoor climates. 

I ur och skur – Whether Weather
On-site gluing and weather effects on tall wooden wind turbine towers
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Deutshes Institut für Bauteknik DIBt, Z-9.1-896 – Henkel & 
Cie. AG – 2K-PUR Klebstoff LOCTITE CR 821 PURBOND 
zum Einkleben von Stahlstäben in tragende Holzbauteile, 2020



To investigate how weather effects influence the performance of the joints. 

Temperature and Moisture
How does the temperature and moisture content of the surrounding air 
impact the bond quality of the joints?

Loads during curing 
How does the strength increase during curing and when is full capacity 
reached?

I ur och skur – Whether Weather
On-site gluing and weather effects on tall wooden wind turbine towers
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I ur och skur – Whether Weather
On-site gluing and weather effects on tall wooden wind turbine towers

Small scale tensile test

The following tests will be performed:
- Curing time of 7 days
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I ur och skur – Whether Weather
On-site gluing and weather effects on tall wooden wind turbine towers

Small scale tensile test

The following tests will be performed:
- Curing time of 7 days
- Temperatures of 0 to 30 ℃
- Relative humidity of 10 to 95 %

Note: Mostiure equilibrium at respective RH

Methods and material for sustainable and cost effective structural supporting systems
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Contact information

Viktor Norbäck
Forskings- och utvecklingsingenjör
Division: Samhällsbyggnad
Avdelning: Bygg och Fastighet
Enhet: Träbyggande

D: +46 10 516 56 38 | M: +46 73 058 29 54
viktor.norback@ri.se

RISE Research Institutes of Sweden | ri.se
Sven Hultins Plats 5 | 412 58 Göteborg

I ur och skur – Whether Weather

mailto:viktor.norback@ri.se
https://eur05.safelinks.protection.outlook.com/?url=http%3A%2F%2Fri.se%2F&data=05%7C01%7Canders.wickstrom%40ri.se%7C38170876b2c946adcc0008da3a3c816d%7C5a9809cf0bcb413a838a09ecc40cc9e8%7C0%7C0%7C637886328779375756%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=GiNkk3TkD003dnKZ9MRJO0hrCPDrYRppQXrlyTbXDd4%3D&reserved=0
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https://modvion.com/the-product/

https://modvion.com/the-product/
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https://modvion.com/the-product/

https://modvion.com/the-product/
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