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Abstract 

Four major forces are driving interest in wood fibre based insulation products both in Canada and other 

parts of the world: 

 

 Changing energy codes for buildings; 

 Densification in urban areas; 

 A need to develop alternate uses for pulp chips and low quality wood fibre; 

 Demand for renewable and green products. 

To address these concerns, we conducted an assessment of the manufacturing of European fibre-based 

insulation products and the opportunities they can possibly offer to the Canadian industry.  

 

The end products, whether they are of the flexible or the rigid type, are expected to offer full 

compatibility with Canadian construction systems while being a logical answer to the four forces 

mentioned previously. The rigid products are recommended for a combined use with CLT panels (CLT 

Handbook 2013) and could be used in light frame assemblies. Rigid panels could also be a component of 

multifunctional panels providing an excellent solution for meeting energy code changes.  

 

The European manufacturing technology is based on proven and existing ones: MDF and nonwoven 

textile manufacturing for the rigid and flexible insulation boards, respectively. So far, the manufacturing 

process has achieved a degree of maturity. Major equipment manufacturers such as Dieffenbacher, 

Siemplekamp and Imal are offering turnkey solutions for producing rigid insulation boards while DoA is 

offering the same for flexible products.  

 

The key advantage of the European dry manufacturing process is the ability to produce a wide range of 

insulation products with the same equipment while consuming low quantities of water when compared to 

the wet process. As the fibers are not in solution after the refining process, it reduces water and energy 

consumption and allows for manufacturing thicker products: up to 300 mm for the dry process vs. 25 mm 

for the wet one. The panel’s minimum density is also greatly reduced: 80 kg/m
3
 for the dry process vs. 

160 kg/m
3 

for the wet one. End products manufactured by the European dry process technology are 

showing an adequate balance of properties when considering their installed cost.  

 

The most interesting application is in the rigid panel segment where it appears wood could compete 

effectively with foam plastics like extruded polystyrene (XPS) and polyisocyanurate. An opportunity 

exists in replacing the latter which is susceptible to fire damage (membrane installations) and linear 

shrinkage. It is worthwhile to state that wood has a lower thermal resistance than functional equivalents. 

While wood offers R values in the 3.5 to 3.9 / inch range depending on density, typical foam plastics have 

R values between 4.5 (extruded polystyrene (EPS)) and 6 (polyurethane (PU) and polyisocyanurate). 

Alternatively, what wood offers over these products is better permeance, specific heat (summer 

insulation) and compressive strength.  Fire resistance, which is typically a weakness for wood products, 

could be a strength when the point of comparison is petroleum based alternatives like PU, EPS, XPS and 

polyisocyanurate. These findings allow identifying roofing panels, exterior wall insulation and, to a much 

lesser extent, wall/attic batts as opportunities for wood based insulation panels. Some of the properties of 

the rigid products place amongst the best, relative to the installed cost: high specific heat allows 

minimizing air conditioning and high compressive strength potentially makes the product suitable for 

roofing applications. The products are thus considered to offer opportunities as alternatives to commonly 

used insulation materials like expanded or extruded polystyrenes.  
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Like any construction material, wood fiber insulation panels are expected to be niche products initially 

and gain market share progressively. Despite a rather conservative 1% initial market share penetration, 

the potential market for the rigid insulation boards may be large enough to justify investment in a 

manufacturing facility in Eastern Canada. Western Canada may also present economic potential due to its 

proximity to Northern California. 
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1 Background 
At least four (4) major forces in Canada and other parts of the world are driving interest in wood-fiber-

based insulation products: 

 

1. Changing energy codes for buildings. Buildings account for approximately 40% of energy use in 

most developed countries (WBCSD 2008). As a consequence, energy use in buildings is an 

important factor in energy policies in many countries. In Canada, the Canadian Codes Centre has 

been working with stakeholders across the country to develop national requirements for housing 

and small buildings. On a national average, the requirements for new buildings constructed after 

2012 are expected to yield a 29% increase in energy efficiency (BC Ministry of Energy and 

Mines 2011a and 2011b, Ontario MAH 2012, Quebec MRNFQ 2012). The energy reduction 

target in Canada is similar to the 30% target in the U.S. (Bush 2007, IECC 2009a, IECC 2009b, 

Dolan 2010). The options to achieve the target under the National Building Code of Canada 

(CCBFC 2010) are expected to be more flexible than in the U.S. Energy code changes, 

particularly in the U.S. that favors the use of rigid foam sheathing, have the potential to reduce 

the annual North American demand for OSB and plywood sheathing by approximately 20% or 

close to 1 billion ft² (93 million m³) (APA 2011). Developing wood-based solutions to meet the 

changing energy codes is a serious challenge for the forest industry. 

Starting in 2011, FPInnovations has been working on development of cost-effective, multi-

functional, wood-based panel systems combining both structural and thermal insulation attributes 

(Knudson et al. 2012, Minchin and Knudson 2013, Pirvu et al. 2013). Wall assembly simulations 

indicate that when insulation was placed outside the wood sheathing in a typical wood frame 

structure, moisture content levels in the wood sheathing were lower when combined with vapor-

permeable wood-fiber insulation, and higher when combined with low permeability plastic foams 

such as extruded polystyrene. This was particularly the case for colder climate zones that cover 

most of Canada. Overall, the wood-fiber insulation products appear more compatible with wood 

construction than polymer foam or mineral wool insulation products. 

 

2. Densification in urban areas. Urbanization is a world-wide trend that has been going on for well 

over 100 years and will continue. By 1950, urban population in OECD Countries (Organization 

for Economic Co-operation and Development) was already greater than rural. In 2006, the same 

milestone was reached in global urban population. UN projections are that by 2050, 70% of world 

population, and 86% in OECD countries, will live in urban areas (Kamal-Chaoui and Sanchez-

Reaza 2012). Further to the urbanization trend, many cities have begun pursuing policies to 

increase the density of residential neighborhoods. With more and more people living and working 

in greater proximity there is a pressing need for greater acoustic and visual separation in 

residential and non-residential spaces. Low density wood fiber based panels have natural sound 

attenuating properties. These products can function as a light-weight, cost effective substrate for 

interior partitions and other forms of separation for interior spaces. 

 

3. Alternate uses for chips and low quality logs. Statistics document the gradual, long-term 

contraction in the Canadian pulp and paper industry. Between 2001 and 2010 the total number of 

people directly employed by the pulp and paper industry dropped from 56,040 to 29,579 (Industry 

Canada 2013). Production figures for Canadian forest products are shown in Table 1.1 (Natural 

Resources Canada 2013). 
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Table 1.1   Evolution of the pulp and paper production in Canada per year 
 2010 2011 2012 

Newsprint (tonnes) 4,639,000 4,382,000 3,874,000 

Printing and writing paper (tonnes) 4,065,000 3,772,000 3,319,000 

Wood pulp (tonnes) 18,536,000 18,342,000 17,079,000 

Softwood lumber (m³) 51,915,400 51,935,000 54,722,600 

 

With shrinking markets for pulp chips and low quality logs that formerly went into pulp and 

paper, Canadian sawmills have a serious need to find alternate and high value markets for this 

fibre. 

 

4. Demand for renewable, green products. A press release highlighting a study by The Freedonia 

Group “Green Building Materials to 2017” (2013) projects U.S. demand for green building 

materials to grow 11% per year through 2017 to US$86.6 billion. Beyond the lift supplied by an 

anticipated increase in construction activity, consumer interest in environmentally friendly 

products is expected to increase the market share of most green building materials relative to non-

green alternatives. Growth in residential construction will increase base demand. Products that 

contribute to LEED certification will see additional sales growth. A July 2012 press release by the 

U.S. Green Building Council (USGBC 2012) announced that the total footprint of commercial 

projects certified under its LEED green building program surpassed two billion square feet. A 

further seven billion square feet of registered projects were in the pipeline across the globe at the 

time of the press release. A press release by McGraw Hill in November 2012 (McGraw Hill 

2012) indicated that U.S. green building has grown from US$10 billion in 2005 to US$78 billion 

in 2011. By 2013, combined non-residential and residential green building is projected to be 

between US$98 and US$106 billion, and by 2016, between US$204 and US$248 billion. Another 

McGraw Hill publication (McGraw Hill 2011) lists the key factors driving the green building 

market growth as: 1) dramatic growth in market share outpacing the economy, 2) that green 

projects are getting larger and of higher value, and 3) mandates and policies. 

Each of these four factors makes a compelling case for seriously investigating the manufacturing and 

applications of European fiber-based products and the opportunities they offer to Canadians and Canadian 

industry. 

 

 

2 Methodology 
The assessment of European dry process wood fibre insulation technology was carried out by a series of 

meetings with equipment suppliers, insulation product manufacturers and manufacturing plant visits. 

 

Three (3) equipment suppliers were met at the 20th LIGNA Trade Fair that was held on May 6-10, 2013 

in Hannover, Germany. LIGNA is the world’s foremost trade fair for the forestry and wood industries. 

LIGNA 2013 included 1637 exhibitors from 46 countries filling 124,000 square metres of display space, 

with an attendance of over 90,000 professionals from 100 countries. This unique opportunity allowed 

detailed discussion with people from: 
 

 Dieffenbacher – a German equipment manufacturer 

 Siempelkamp – a German equipment manufacturer 

 Imal Pal – an Italian equipment manufacturer 

 Gutex – a German insulation board manufacturer 
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This was followed by visits to two insulation board manufacturing facilities: 

 

 Schneider Holz GmbH – a German insulation board manufacturer 

 Ekovilla Oy – a Finnish insulation board manufacturer 

A second component of the project focused on market related issues such as product positioning and 

market size estimations. A comparison of the various existing insulating materials, based on their 

datasheet and specifications, was performed to better understand the competitiveness of wood products 

compared to alternatives. Also, an analysis of Eastern and Western market volumes was developed to 

determine where economic feasibility is most likely. 

 

3 Insulation Products 
Wood fiber insulation panels made using a dry process are available in two (2) distinct categories: the 

flexible and the rigid boards/panels/slabs. The manufacturing processes proposed by current equipment 

manufacturers specialized in wood-based panels (Dieffenbacher, Siempelkamp and Imal) allow 

manufacture of both flexible and rigid products. Other equipment manufacturers (like DoA) offer, at a 

lower cost, production lines that produce uniquely flexible boards. Detailed information can be found in 

Section 5: Manufacturing Process.  

 

3.1 Flexible Boards 

This type of wood based insulation panel has a low apparent density. The panels can be manufactured at 

densities varying between 25 kg/m
3
 and 70 kg/m

3
 (1.56 lbs/ft

3
 and 4.37 lbs/ft

3
). The manufacturing 

process is based on nonwoven textile technology. There is no adhesive utilized in the manufacturing 

process, although additives such as fire retardant can be added. A synthesized bi-component fiber is 

mixed with the wood fibers at the beginning of the manufacturing process and bonds the fibers together. 

These fibers (bico for bi-components, where both of them are polymers) are characterized by a core of a 

different nature and having a higher melting point than its exterior layer. By heating the fibers at a 

temperature between the two melting points, the exterior layer of the fibers melt and make bonds with the 

wood fibers. The resulting panels are flexible and are cut to widths that fit between structural elements.  

The product thickness range is between 20 to 200 mm.  

 

3.2 Rigid Boards 

Rigid wood fiber insulation boards have a greater density than their flexible counterpart. The panels can 

be produced at densities varying between 80 and 250 kg/m
3
 (5 lbs/ft

3
 and 9.36 lbs/ft

3
). The panels are 

produced by gluing together the wood fibers using a MDI adhesive. Additives like fire retardant are 

included when needed. The resulting panels can be produced in thicknesses ranging from 20mm to 

300mm.  

 

3.3 Properties Comparison with North American Insulation Products 

In order to better situate where wood based insulation is positioned in terms of the main attributes 

insulation specifiers (ex.: builders and architects) look for, datasheets for the main insulation products 

available on the market today where examined to determine the typical performance achieved by different 

materials. Properties which were documented include R-value, moisture sorption, flame spread and 

smoke development indices, permeance, price, installation cost, etc. It is important to mention that actual 

performance for individual products and manufacturers, test methods used, etc. values for each property 
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will vary albeit slightly. The information presented is representative of the material / product category and 

may not exactly reflect all products of that same category.  

 

3.3.1 R-value 

The thermal resistance of wood insulation is fairly constant (R-3.5 per inch) whether the product comes in 

bulk, flexible batts or rigid boards format (Figure 3.1). Thermal resistance of wood is comparable to 

alternatives in batt (ex.: fiberglass and rockwool) and bulk (ex.: cellulose) format.  Foam board thermal 

resistance values start at R-4.5 per inch, i.e. the value for expanded polystyrene (EPS). Polyisocysnaurate 

and polyurethane are the best options available in terms of thermal resistance providing R-6 per inch. 

Achieving the same value with wood would imply using greater thickness (1.5”) or using a combination 

of materials.  

 

 
 

Figure 3.1  Thermal resistance (R-value) at 1” thickness 
 

Specific heat refers to the amount of energy needed to increase the internal temperature of 1 kg of 

material 1˚. In insulation materials, higher specific heat will foster comfort during summer months by 

limiting temperature variations (dephasing).  Specific heat is one of the attributes of wood based 

insulation products (Figure 3.2). Higher density products will generally display greater specific heat. 

Thus, it is likely that rigid panels will exhibit higher specific heat that flexible batts.  
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Figure 3.2  Specific heat 
Source: Dossier: Le guide des isolants écologiques. LME. Février-Mars 2012. No. 67. P. 31-39. 

 

3.3.2 Price 

The average prices estimated for each type of insulation by category shows that wood fibre batts are much 

more expensive than fiberglass. Rock wool comfortbatt, which is increasingly used in commercial 

applications due to its fire resistance, is approximately 50% more expensive than the estimated selling 

price of wood insulation (Figure 3.3).  Rigid wood panels are more affordable than extruded polystyrene 

(XPS) and polyisocyanurate, i.e. both characterized by high R values. EPS, the foam with a R value 

closest to wood, is 33% cheaper ($0.25/ft²) than wood panels sold around $0.35ft² per inch thickness. 

Bulk wood insulation prices are similar to cellulose prices. Price discrepancies (%) are typically 

minimized when installation costs, which are constant for wood and other materials, are factored into the 

equation (Figure 3.4). 
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Figure 3.3  Material cost ($/ft² 1” thick) 
Source: RSMeans. 2012. 

 

 

 
 

Figure 3.4  Installed cost ($/ft² 1” thick) 
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Differences between different products are more in line with material costs when 3” are installed which is 

typical of batt (flexible) products. The premium for a wood substitute to fiberglass batts would be 100% 

based on installed costs (Figure 3.5).  

 

 
 

Figure 3.5  Installed cost ($/ft² 3” thick) 
 

 

3.3.3 Water Resistance 

Market research conducted with architects and builders (Lavoie, 2011.) has demonstrated that the main 

issue specifiers have when dealing with wood based insulation is exposure to moisture either on the 

building site or in service (i.e. after installation). Architects have voiced concerns over the possible 

liability issues if an organic product served as support to mold growth in the building envelope. 

Numerous European products use small quantities of paraffin or chemicals to address this issue.  

 

Performance of wood based panels in high moisture environments is unknown at this stage. Information 

provided by European producers does not compare with that made available by North American 

producers due to differences is standard methods used in measurement of moisture sorption (Figure 3.6) 

and permeance (Figure 3.7).  
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Figure 3.6  Moisture sorption 
 

 
 

Figure 3.7  Permeance 
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3.3.4 Fungi 

Resistance to mold growth is a key issue related to the use of insulation products. Many manufacturers, 

for instance Roxul, highlight the fact that their products cannot serve as a support for mold. Surprisingly, 

testing at FPInnovations found that Rockwool insulation supported mold growth, possibly due to a binder 

or press release agent acting as a carbon source. European wood fibre insulation panels showed mold 

growth similar to rockwool, and less than aspen OSB and SPF plywood (Minchin and Knudson 2013). 

Past market research conducted with builders and architects showed a concern for this issue in relation to 

moisture management in assemblies. The recipe used to produce wood fibre panels as well as installation 

guidelines should consider this issue.  

 

3.3.5 Fire Related Issues: Flame Spread and Smoke Development 

Fire resistance can be looked at from two angles, i.e. the rate at which a certain material fuels a fire 

(combustibility) and how much smoke is developed when it burns. Each issue is addressed separately 

below.  

 

Figure 3.8 shows that wood fibre panels (whether flexible or rigid) can contribute to flame spread with 

values ranging between 100 and 175. By comparison, red oak has a value of 100. Since insulation 

materials are typically covered with a gypsum panel acting as a fire retardant / barrier, flame spread is not 

a major issue for specifiers unless it is left exposed (ex.: basement).  

 

 
 

Figure 3.8  Flame spread index 
 

The same observation is made for smoke development. Values for wood products are higher (between 75 

and 300) than mineral based equivalents and lower than plastic alternatives. It is worthwhile to mention 

that flexible products, which are made by adding a polymer binder, are more flammable and prone to 

smoke development than rigid products that have a higher wood content. Nevertheless, all wood products, 

rigid or flexible, have better ratings that foam plastics. In all cases, all products would be covered by other 

materials like OSB, gypsum, fibercement siding, etc. thus minimizing fire behaviour. 
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Figure 3.9  Smoke development index 
 

3.3.6 Compressive Strength 

Mechanical resistance of wood panels is much greater than EPS and polyisocyanurate (Figure 3.10) 

which could be an asset of wood panels in roof assemblies given their higher fire resistance. European 

producers are already supplying this market with some products (sarking boards) being installed directly 

on roof trusses / chevrons. In doing so, the «insulation board» is replacing the OSB / plywood hence 

assuming the structural panel functions.  

 

 
 

Figure 3.10  Compressive strength 
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3.3.7 Linear Shrinkage 

Rigid wood insulation boards could provide advantages related to dimensional stability if one assumes 

performance could compare with Tentest values. It should be pointed out that shrinkage is an issue for 

polyisocyanurate panels; one of the main products used in roof insulation. When the product shrinks, it 

causes gaps to form in the building envelope facilitating water penetration.  

 

 
 

Figure 3.11  Linear shrinkage 
 

3.3.8 Environmental Performance 

Lifecycle analysis (LCA) data on wood insulation products is fairly scarce. A French publication (LME, 

2012.) used the Baubook eco2soft database
1
 to compare embodied energy associated with common 

insulation products. As with all LCA work, one should be aware that regional variations can be 

significant. Nevertheless, wood products seem to represent better alternatives than fiberglass (flexible 

products) and XPS (rigid boardstock). The same publication also states that wood products are strong 

performers on the global warming potential indicator. Both rigid and flexible products display a negative 

carbon balance, i.e. more CO2 emissions are sequestered in the products than is emitted in manufacturing. 

Beyond this data, wood benefits from its status as a renewable and recyclable resource. The same cannot 

be said about plastic foams and mineral products like rock wool and fiberglass.  

 

                                                      
1
 http://www.baubook.at/eco2soft/  

http://www.baubook.at/eco2soft/
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Figure 3.12  Embodied energy  
 

3.3.9 Discussion 

Without going into detail regarding the different properties, it is clear that flexible batts are a difficult 

market target from a price point perspective. Besides the fact that fiberglass is low-end / affordable, most 

of the facilities producing these products have been amortized which thus reduces fixed production costs. 

Yet, there is a series of environmentally conscious products like cotton, wool and hemp available on the 

market which are comparable to what could be produced with wood using a non-woven technology. It is 

possible that wood products may be less expensive than these high-end environmentally friendly 

products.  This market is a niche for green construction and homeowners dealing with severe health issues 

(ex.: allergies). Flexible batts can also be seen as complementary products (maybe even necessary) to the 

rigid ones for people wanting to fully insulate their home using wood fiber products. 

 

Where wood panels are more interesting is in the rigid panel segment where it appears wood could 

compete effectively with foam plastics like extruded polystyrene (XPS) and polyisocyanurate. An 

opportunity exists in replacing the latter which is susceptible to fire damage (membrane installations) and 

linear shrinkage. It is worthwhile to state that wood has a lower thermal resistance than functional 

equivalents. While wood offers R values in the 3.5 to 3.9 / inch range depending on density, typical foam 

plastics have R values between 4.5 (EPS) and 6 (PU and polyiso). Alternatively, what wood offers over 

these products is better permeance, specific heat (summer insulation) and compressive strength. Fire 

resistance, which is typically a weakness for wood products, could be a strength when the point of 

comparison is petroleum based alternatives like PU, EPS, XPS and polyisocyanurate. These findings 

allow identifying roofing panels, exterior wall insulation and, to a much lesser extent, wall / attic batts as 

opportunities for wood based insulation panels.  
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4 Raw Material 

4.1 Flexible Boards 

The flexible boards can be made out of a wide variety of raw materials. Ekovilla Oy had many 

demonstration products made from recycled pairs of jeans, recycled paper, recycled clothes and from 

wood fibers. The manufacturing process in use at their manufacturing facility is very flexible when it 

comes to choosing the raw material.  However, in order to minimize dust production in the manufacturing 

process and when installing or manipulating the panels, long wood fibers are preferred when using wood 

as raw material. The wood fibers are obtained by using discs refiners, similar to MDF production (as 

witnessed at the Schneider Holz GmbH mill). The Ekovilla Oy manufacturing facility did not have a 

refiner and they were not producing wood fiber insulation board on a regular basis. The wood fibers they 

utilize have to be bought from a pulp and paper mill and have to be dried out before manufacturing the 

panels. The drying part is inconvenient, and the wood fibers are too highly refined, which is not ideal for 

producing the panels. The length of the wood fiber material may also have an influence on the Bico fiber 

consumption. 

 

The raw material shape of choice would be woodchips as they allow maintaining longer fibers after being 

refined. Shavings could also be suitable in limited quantities. Sawdust is often used as a form of raw 

material for MDF due to its price, but it would not be recommended to use it for insulation boards as the 

fiber size after refining may be too small.  

 

4.2 Rigid Boards 

The raw material for rigid boards is wood fiber. The Schneider Holz GmbH mill was using 100% 

European spruce woodchips (pulp and paper type of woodchips). According to them, it allows the 

production of a high quality product due to the long fibers as well as appealing products that have a pale 

color. Although the color does not affect the insulation performance of the product, it can dictate the 

consumer choice when presented with a variety of products.  

 

According to Dieffenbacher, Siempelkamp and Imal, the raw material would ideally be 100% long 

softwood fibers. Shorter fibers would reduce the panel properties and increase the glue consumption. On 

the other hand, the three of them agreed that it should be possible to add short hardwood fiber up to a 

critical amount. The percentage of shorter fiber that can be included in the process is yet to be determined.  

 

The raw material form factor of preference is the same as for the flexible panels. The woodchips need to 

be refined using disc refiners similar to that in MDF production, but adjusted to produce coarser fibres 

that are larger and longer than typical MDF fibers.  

 

5 Adhesives, Additives and Coating 

5.1 Flexible boards 

The flexible boards do not require a proper adhesive but rather use bico fibers. The percentage of bico 

fibers on a weight basis varies from 5 to 10% (reportedly 10% at the Ekovilla Oy manufacturing plant). 

  

Both Schneider Holz GmbH and Ekovilla Oy were adding fire retardant (0-8%) to their products before 

forming the panels. The chemistry used by Schneider Holz GmbH was from Ecochem, a Belgium 
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company specialized in this type of products. Other additives can be added such as hydrophobizing agent 

to improve water resistance (0-5%, typically 1-2%).  

 

We have not witnessed the use of any kind of coating for the flexible type of panels. Their use is 

primarily targeted to be inside wall and floor cavities and their flexible nature may limit the application of 

a coating on them.  

 

5.2 Rigid Boards  

The rigid boards are bonded using MDI adhesives. The percentage of adhesive on a weight basis is 

ranging from 3 to 6% (reportedly less than 4% at the Schneider Holz GmbH manufacturing facility due to 

the use of a Dieffenbacher Evojet resinator – see Section 5.1.2).  

 

Additives can be added in the panels. In order to comply with the local regulation, fire retardant (0-8%) is 

added to the Schneider Holz GmbH rigid products produced with a density below 100 kg/m
3
. They were 

using the same chemistry as that of their flexible products. Other additives such as hydrophobizing agent 

(0-5%, typically 1-2%) are added as needed.  

 

Higher density panels allow applying a coating on their surface. Insulation panel manufacturer Schneider 

Holz GmbH suggests various uses of their products including some where a plaster is applied directly on 

the interior and exterior panels.  

 

Membranes and structural wood panels such as OSB could easily be assembled with rigid insulation 

boards. FPInnovations reports about multi-functional panels outline the advantages that such a new 

product concept could represent (Knudson et al 2012, Minchin and Knudson 2013, Pirvu et al 2013).  

 

 

6 Manufacturing Process 
The new generation of wood fiber insulation panels are based on dry process. This differs from the wet 

process that was used for making the previous generation of wood fibers insulation panels.  

 

The wet process is based on the Fourdrinier method (see Figure 6.1) which was developed for 

papermaking. The wood fibers are refined and then transported in suspension in water with low solid 

content. The suspension is then carried on a specially woven plastic fabric mesh conveyor belt where the 

water is extracted using vacuum and pressing on a drainage table (the moisture content is still roughly of 

150%). The remaining extra water is evaporated by drying the boards in an oven.  

Because of the nature of the process, the thickness and the density of the insulation panels made using the 

wet process are limited. The maximum thickness is roughly 25mm (1 inch) while the density cannot go 

lower than approximately160 kg/m
3
 (10 lbs/ft

3
).   

 

The wet process not only limits the thickness and the density, but it also uses large quantities of water. 

The use of water must follow prescribed regulations which may be costly.  
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Figure 6.1  Insulation board wet (Fourdrinier) manufacturing process (this figure is courtesy 

of Gutex®) 
 

 

The new generation of wood fiber insulation panels is based on dry processes. The main difference with 

the so-called wet process is that the wood fibers are dried right after the refiner. The forming of the mat 

that will be pressed into a panel is then made with dry material, allowing a wide range of thicknesses and 

densities.  

 

6.1 General Description: Dry Process 

The manufacturing process generally goes as follows (see also Figure 6.2): 

 

 Reception of the raw material; 

 Preparation of the raw material using steam and heat to temporarily reduce the strength and 

stiffness of the wood fibers; 

 Separation of the wood fibers in a disc refiner;   

 Optional mixing of additives in the blowline at the exit of the refiner; 

 Drying of the fibers in a flash dryer where the fibers are going through a pipe with hot air at high 

velocity during a short period of time; 

 Removal of the fine dust using cyclones;  

 Transfer of the fibers on a belt scale conveyer to regulate the glue and additives to be added (or 

Bico fiber); 

 Mixing the adhesive (or bico fibers) and the additives with the wood fibers; 

 Storing the mixed fibers; 

 Spreading the mixed fibers to form a mat; 

 



Wood Fibre Insulation: Assessment of European Dry Process Technology 

 Project No 301007958 

 

 
 2013 FPInnovations. All rights reserved. 

®  FPInnovations, its marks and logos are registered trademarks of FPInnovations. 

16 of 109 

 

 Pre-pressing (cold pressing) the mat; 

 Optional injection of steam; 

 Calibrating the mat at final thickness and injecting steam and/or hot air; 

 Cooling down the panels by blowing air (or using vacuum) in the panels; 

 Cutting the panels using flying saws; 

 Further machining of the panels when needed (tongues and grooves for instance); 

 Packaging; 

 Shipping. 

The manufacturing process is similar to that of the MDF. The wood fiber preparation is the same except 

that the refining of the insulation fibers is coarser. The fibers are dried in a similar way, but the adhesive 

is added afterward.  

 
 

Figure 6.2  Insulation board dry manufacturing process (this figure is a courtesy of Gutex®) 
 

 

The adhesive and additives can be added by spraying the dried fibers by using proprietary methods that 

vary depending on the equipment manufacturer. Some manufacturers will inject fire retardants and 

hydophobizing agents on the wet fibers in the blowline before the dryer. When producing flexible panels, 

the same system is utilized for injecting the additives but the bico fibers are mechanically blended with 

the wood fibers beforehand.  

 

Pre-pressing of the panels is done similarly to that in MDF manufacturing, but the heating/pressing 

operation is replaced by a final heating/calibrating one. MDF production generally requires the use of a 

continuous press in which heat and pressure will be adjusted in multiple zones to cure the glue, calibrate 
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the panels and create an advantageous density profile. This differs greatly from the insulation board 

heating/calibrating operation where a shorter continuous press is utilized and in which no variation of the 

applied pressure is done throughout the process. The heat that is normally transferred to the mat by using 

a heated steel bed for MDF production is replaced by the injection of steam and/or hot air through the 

mat. This is facilitated by the more porous nature of the insulation board mat. This process does not allow 

a high degree of control over the density profile of the panels. A surface densification on one or both 

faces of the panel is possible depending on the equipment utilized.  

 

Lower pressure is required to calibrate the thickness of the insulation panels when compared to pressing 

MDF panels. The equipment is built and designed accordingly and is thus less massive for insulation 

panel manufacturing. The required pressure to calibrate panels will in turn vary greatly depending on the 

targeted panel density. Rigid board insulation density ranges from 80 kg/m
3
 to 300 kg/m

3
 indicating that 

the stress put on the equipment will vary accordingly. It is plausible that the lifespan of the 

heating/calibrating equipment will be influenced by the proportion of higher density products.  

 

The porous characteristic of the panels is also used to advantage for cooling down the panels. Instead of 

waiting for the panels to cool down as it is done in MDF production, cool air is forced either by vacuum 

or injection through the panels after the heating/calibrating phase to eliminate any production delay and 

intermediate storage.  

 

The panels are then cut using diagonal flying saws. Anecdotally, cutting with the flying saws is quieter 

than that of other panel manufacturing since the sound is muted by the insulation board itself.  Most 

panels will be cut to dimensions that allow on site workers to easily carry the panels under the arm.  

 

The cut panels are further machined to give them the appropriate shapes. Flexible panels will most likely 

require no further machining as their flexible nature will allow them to compress under light pressure for 

a perfect fit between rafters, beams or columns. Rigid panels, on the other hand are not meant to be put 

between structural components but rather to cover large surfaces for which many insulation panels will be 

required. In order to leave no gaps between panels, their edges are further machined to allow an 

appropriate overlap of the insulating material. This is achieved by machining the edge using tongue and 

groove or half lap designs most of the time. Removed material can be re-introduced upstream in the 

manufacturing process. According to Dieffenbacher, up to 8% of the material can be sent back without 

altering the panel’s properties.      

 

6.1.1 Retrofitting an Existing MDF Plant 

Because the manufacturing process is similar to that of MDF, one obvious question was whether or not a 

MDF plant could be retrofitted to produce insulation boards instead of MDF, or if the production could be 

alternating between the production of the two types of products. This is relevant as current 

demand/capacity ratio for North American MDF mills is estimated to be around 62% and should reach 

75% by 2017 (FEA. 2013.). 

 

The possibility of producing two products within the same plant was discussed with all equipment 

manufacturers. In all cases, everyone told us that it would be doable. On the other hand, the idea of 

producing alternatively MDF and insulation boards or retrofitting an MDF plant to produce only 

insulation boards may not be viable solutions even if doable. MDF plants are usually designed to process 

larger amounts of wood fibers which implies that the refiner(s) and the dryer are also designed 

accordingly.  
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The rigid wood fiber insulation boards manufacturing facilities in Europe are currently designed for 

processing 5-7 tons of wood fibers per hour, which is far below the capacity of the smallest MDF mill in 

Canada (roughly half of it). Because the use of the dryer and the refiner belowa certain percentage of their 

designed capacity may alter the resulting quality and add to the production cost, it may not be viable to 

retrofit an existing MDF mill.  

 

Alternately producing MDF and insulation panels in a single facility would imply a different challenge. 

Different types of fibres are required for the two products. Both types of fibres when dried have extremely 

low density. If the mill was to alternately produce the two different types of panels, very large storage 

bins would have to be built to accumulate the two fibre types.  

 

6.1.2 Siempelkamp 

This German equipment manufacturer offers a complete solution for manufacturing both rigid and 

flexible insulation boards. They already have supplied the equipment for: 

 

 Gutex, Waldshut-Tiengen, Germany, capacity of 5 t/hr, start-up February 2006 

 Pavatex, Golbey, France, capacity of 7 t/hr, start-up April 2013 

 Mozyrski DOK, Belorussia, capacity of 7 t/hr, expected start-up 3rd qtr 2013 

Their process is characterized by (adapted from Siempelkamp literature): 

 

 Efficient drying of fibers in flash dryer 

 Special blending with rapid curing MDI using proprietary  “Dry Blowline DBL” 

 Conventional scalperless forming similar to MDF 

 Fast heat transfer by ContiTherm® – principle, blowing steam-air-mixture through mat 

 Fast curing in calibration section of ContiTherm® 

 Adjustable forming width – optimization of product width with lower side trim losses 

 Dry manufacturing process 

 Very low water use 

Siempelkamp’s process differs from other equipment manufacturers in its proprietary way of resin 

blending, and in its ability to adjust the width of the mat produced by the forming line. The use of a 

mixture of hot air and steam is common to Dieffenbacher and Siempelkamp.   

 

This process allows for making rigid panels characterized by (adapted from Siempelkamp literature): 

 

 Density ranging from 80 to 200 (290) kg/m³ 

 Thickness ranging from 20 to 300 mm 

 Production width of approximately 2,500mm but with adjustable mat width 

 Thermal conductivity of 0.037 to 0.044 * W/mK (nominal value) 

 Water absorption (EN 13171) of class WS 0.5 * 

 Compression at 10% (EN 13171) up to 200 * kPa 

 Fire behaviour (EN 13501-1) of Class E 

* Depending on density 
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Their equipment also allows the production of flexible boards. Additional information is presented in 

Appendix I: Siempelkamp Literature.  

 

 

6.1.3 Dieffenbacher 

Dieffenbacher is another German equipment manufacturer that offers a complete solution for 

manufacturing both rigid and flexible insulation boards. They already have supplied the equipment for: 

 

 Homatherm GmbH, Ahornweg 1, 06536 Berga, Germany, date of installation: 2009 

 Schneider Holz GmbH, Kappel 28, 88436 Eberhardzell, Germany, date of installation: 2010 

GmbH – (Note: this is the plant that we had the opportunity to visit. Schneider people were 

pleased with their equipment.) 

 Buitex SAS, Z.I. Le Moulin II, BP 25, France, Date of installation: 2013 

Their process is characterized by (adapted from Dieffenbacher literature): 

 

 Chipping and refining process that uses the same machines and the same process as for the 

production of MDF boards to cut the chips and refine to fibers. 

 Drying process that is done in a one stage tube dryer with hot air or exhaust gas to approx. 6 % 

moisture content. 

 Blending process where fire retardant and hydrophobizing agent are added in the blowline before 

the drier:  

o  The blending of the wood fibers with e.g. MDI is done in two different mechanical 

blending systems (e.g. Evojet) 

 Forming process that is the same as for the production for MDF panels: 

o By using special bin discharge rolls, the fibers are dissolved before spreading to the mat 

o The main compression of the formed mat is done in the pre-press 

 Continuous steaming system – CSS – where the mat is compressed to the required thickness and 

then heated by steam conduction within a few seconds: 

o By using a simultaneous steam discharge at the upper and lower surface a symmetric 

density profile of the board is obtained  

o For complete glue curing the mat remains in the CSS heating zone for a specified period 

of time 

 The cured board is lastly trimmed on the edges and cut with a diagonal saw to the desired length: 

o On-line tongue and groove shaping can be done 

o Stacking on pallets can also be realized 

What differs from other equipment manufacturers is firstly the proprietary way of blending the resin using 

their Evojet technology. The Evojet is a system that sprays the adhesive onto a metered curtain of fibers 

that is claimed to be reducing the glue consumption. Secondly, the width of the fiber injection to form the 

mat is not adjustable, but the width is controlled by the presence of sidewalls. The use of sidewalls is 

claimed to reduce the amount of necessary edge trimming after the heating/calibrating phase. Thirdly, the 

injection of steam and hot air is simultaneously done on both sides of the panel, which allows a control of 

the density profile of both surfaces. This would allegedly minimize the chances of altering the surfaces 

and thus increase the material integrity.   
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This process allows for making rigid panels characterized by (adapted from Dieffenbacher literature): 
 

 Board thickness: 5 - 240 mm 

 Board width: 1.2 – 1.3 m 

 Fiber throughput: 1 – 6.5 t/h 

 Production speed: 15 - 700 mm/s 

 Board density: 35 - 250 kg/m3 

Their equipment also allows the production of flexible boards. Additional information is presented in 

Appendix II: Dieffenbacher Literature.  

 

6.1.4 Imal Pal 

Imal Pal is an Italian equipment manufacturer that is also proposing a complete production line for 

manufacturing insulation board. Imal Pal has not yet (2013/05/07) sold or installed a production line. We 

were told at that time they were in serious discussion for selling their first complete production line.  

 

Their production line is called INSULIT® and relies, like Dieffenbacher and Siempelkamp, mainly on 

already existing equipment that is adapted to producing insulation boards. One of the distinctive 

characteristics of their INSULIT® production line is the equipment used for the heating/calibrating 

process. Instead of using a mixture of steam and hot air, they are using a combination of steam and 

heating plates. The steam injection is mainly done using their Dynasteam™ system that meters and injects 

saturated steam into the mat before entering the continuous calibrating press. This system was developed 

for other panel production.  For MDF, particleboards and OSB production, the steam has the effects of 

raising the temperature in the mat and making available heated water droplets that easily change into 

steam once heated in the continuous press, allegedly resulting in faster curing times and increased press 

capacity.  

 

Additional information is presented in Appendix III: Imal Pal Literature.  

 

6.1.5 DOA 

DOA or Dr. Otto Angleitner, is an Austrian company that is not specialized in wood products. They are 

nevertheless offering a complete production line of flexible insulation board. The production line of 

Ekovilla Oy was a DOA and the people at Ekovilla were pleased with the equipment.  

 

The production of flexible boards follows the same principles as those for the rigid panels, but the 

equipment can be designed specifically for light panels where only gentle pressure will be necessary to 

calibrate the final panel thickness. The process is also exactly the same as for other nonwoven fibre based 

products (wood, clothes, hemp, flax, kenaf, etc.) intended for uses such as sound insulation or others. 

They are offering complete manufacturing equipment for flexible insulation material (complete 

nonwoven production line). DOA does not supply the wood fiber refining/drying equipment. The rest of 

the process itself is not much different from the rigid panel production although they are relying on hot air 

only to heat the panels.  

 DOA is the only equipment manufacturer we encountered that was offering production lines designed 

specifically for flexible panels.  
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7 Machining and Gluing for Assembly 
Rigid panels can be further machined as needed after being produced. Machining will depend on the use 

and application of the panels, but will generally require a design that will allow the overlap of the panels. 

Such overlap can be obtained by various designs such as tongue and groove or half lap and are meant to 

provide better insulation than a butt joint while allowing easier installation.  

 

The insulation boards made using the wet process are often glued for the product to reach a greater 

thickness. Because the dry process allows for producing up to 300-mm thick panels instead of the 

comparatively thin maximum of 25 mm for the wet process, there is no need for gluing dry process 

panels. The insulation boards could still easily be glued if needed for special applications.  

 

The panel surfaces may require special production parameters or post-production treatment for some 

specific products. Large parts of Europe insulate the roof over the rafters instead of insulating the attics as 

it is commonly done in North America. Because of that, European producers are facing some of the same 

problems faced by early OSB producers. Their products, like OSB, become slippery when they get wet. 

Nowadays, OSB panels are produced with a textured anti-slip surface. Insulation board manufacturers 

producing roofing products will have to develop similar strategies to prevent accidents and reduce 

liability.  

 

8 Investment Cost and Other Needs 
The investment cost is a proprietary matter and only approximations based on discussion are hereby 

presented. All equipment manufacturers that we met expressed that they would gladly provide more 

precise cost evaluation if needed.  

 

The Pavatex mill in Golbey, France (Siempelkamp production line), will have a capacity of 7 t/h and was 

set to start producing in April 2013. The equipment cost for this facility was roughly of 25-30 million €. 

The total cost for the start-up of production, all costs included, is reported to be roughly 60 million € 

(although some were inclined to think that this number may be higher than the reality).   

 

The Schneider Holz GmbH (Dieffenbacher production line) in Germany has a capacity of 6 t/h and is 

currently producing. The equipment cost for this facility is roughly of 30 million €, with all equipment 

delivered and installed.  

 

Interestingly, Dieffenbacher shared their evaluation of the production cost for the Schneider mill (which 

was not confirmed by the Schneider people). The production cost is estimated to be ranging from 50 to 60 

€/m
3
. Of that cost: 50% would come from the material and energy, 25% from the labour and 25% from 

the capital. The raw material cost was evaluated at 100€/BDMT (Bone Dry Metric Ton). 

 

The investment in capital is reportedly not in linear relationship with the production capacity. According 

to Dieffenbacher, doubling the capacity of the Schneider mill would imply doubling the width of the 

production line (1.2 to 2.4 m), but not all of the equipment would have to be replaced. It was roughly 

estimated that doubling the production capacity would raise the equipment cost from 30 to 40 million €. 

 

Still according to Dieffenbacher, the installed electrical power required would range from 3000 to 4900 

kW depending on the equipment. The energy demand for producing approximately 6.5 t/h would be: 
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 Steam demand of the refiner and CSS (Continuous Steaming System) 5 t/h ~ 4 MW 

 Dryer ~ 6,8 MW 

The equipment cost for manufacturing flexible panels is much less than that for rigid panels. The Ekovilla 

Oy manufacturing facilities equipment cost was reported to be roughly 7 million € (without wood refiner 

and dryer). The mill has a production capacity of 1.5t/h.  

 

The manufacturing facilities would also require a proper building for the equipment to be installed. Such 

installation would require variable space depending on the selected manufacturing capacity. The 

Schneider Holz GmbH mill that was visited was split into two different buildings (see Figure 8.1). The 

first building was dedicated to the fiber preparation and had a footprint of roughly 40m by 60m. The fiber 

was then sent to the other building to manufacture the insulation boards. The transport of the fibers was 

achieved using the flash dryer pipeline. The footprint of the second building was roughly of 140m by 50 

m. However, and maybe because of the price of the land, the manufacturing of the panels was done on 

multiple floors in the rather tall building. The building occupancy was roughly at 2/3 of the total capacity 

and there was enough room for future projects. The basement was solely utilized for storage. Finally, the 

heat generation was achieved in a co-generation plant on site. 
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Figure 8.1  The Schneider Holz GmbH mill. Clockwise, from top left:  the insulation board 

manufacturing building, the fiber preparation building, and the cogeneration building  
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The Ekovilla manufacturing equipment was installed in an existing building (see Fig. 8.2) of roughly 

140m by 60m in which they were utilizing between 1/2 and 2/3 of the available surface area.  

 

 
 

Figure 8.2  The Ekovilla manufacturing facility  
 

 

9 Uses and Applications 
When considering the range of wood fiber based insulation products, the possible uses in residential 

construction systems are broad. Figure 9.1 – a courtesy of Gutex® – gives an overview of those 

applications. 

 

Many of the possible applications displayed in Figure 9.1 relate directly to European building systems 

and some may not fit typical Canadian building systems. An obvious example would be the roof 

insulation that is typically insulated in the attic in Canada whereas they are insulated over the rafters in 

Europe. Wood fibre insulation material such as item 5 in Figure 9.1 could be utilized to fill the space 

between the rafters in the attic, but this interesting product is not specifically covered by this report.  

 

Section 1 of this report pointed out the major forces that are driving the interest in wood-fiber-based 

insulation products. The first force was the changing energy codes for buildings. The traditional Canadian 

way of building houses is based on light frame wood construction that, most of the time, relies on the use 

of 2 x 6 studs for framing the walls. This typical construction does not allow anymore achieving or 

surpassing the minimal insulation requirements. The use of wider pieces of framing lumber, such as 2 x 8 

is one solution that would result in more space for additional insulation material within the walls. Such 

wide section pieces of lumber may not be available in sufficient quantities, especially in Eastern Canadian 

regions. One of the simplest solutions that would allow contractors to keep using the same construction 

techniques would be to add insulation material on the outside of the wood frame. Rigid wood fiber 

insulation panels are seen as one of the most promising solutions for doing that. Such utilization is also 

suggested by Gutex® as seen in Figure 9.1 and indicated by point 14.   
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Figure 9.1  Uses and application of the Gutex® wood insulation products (this figure is a 

courtesy of Gutex®) 
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The use of wood fiber rigid insulation could advantageously be used in conjunction with structural wood 

panels such as OSB or plywood. Using OSB as an example, the OSB could account for the lateral forces 

on buildings while the insulation material could be installed directly on the OSB panels. A multi-

functional panel made of those two products was seen as a potential solution to meet the energy 

requirements while saving time on construction site due to the double duty of the panel that could be 

installed by one worker crew instead of two (one for making the structure and installing the OSB, the 

other for installing the extra insulation on the outside) (Knudson et al. 2012).  

 

Because of the great range of density that can be achieved when manufacturing rigid wood fiber 

insulation boards, other applications can be considered. Higher density panels offer higher mechanical 

properties that a proper surface densification could further enhance. A surface finish can be applied 

directly on the surface of such panels. Gutex® and Schneider Holz GmbH are suggesting, amongst other 

configurations, to apply an appropriate plaster on some of their products (see Figure 9.2). Such finishing 

solution is suggested for both interior and exterior applications.  

 

 
 

Figure 9.2  Exterior grade plaster applied directly on the wood fiber insulation panels (picture 

of a Schneider Holz GmbH sample) 
 
 

Other innovative applications of larger and denser insulation panels could be envisioned. Architectural 

designs developed to evolve with time could take advantage of such material by using it to make partition 

walls that could be moved over time to meet changing needs. Such walls would have good acoustic 

performances for quieter rooms, adequate mechanical properties and they could be manufactured in 

standardized sizes to facilitate an eventual reconfiguration. 

 

9.1.1 Compatibility with panelized wood construction 

When considering panelized roof systems, prefabricated walls or CLT construction, the rigid wood fibre 

insulation boards are expected to show good compatibility. There is consequently a potential market to 

consider for those applications.  
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The CLT construction system in Canada is expected to be mainly based on the CLT Handbook (Gagnon 

and Pirvu 2011). The CLT Handbook Chapter 10 – Enclosure suggests, amongst different configurations, 

to utilize rigid insulation products on the outside of the structure. The recommendations include using an 

insulation material that is vapor permeable to ensure that the CLT panel could be dried if it is needed.  

One of the other advantages cited is that rigid products would allow for furring and cladding supports to 

be structurally fastened directly through the insulation material without the need for additional framing on 

the outside. Figures 9.3 and 9.4 show different enclosure configurations that utilize rigid insulation 

panels.   

   
 

Figure 9.3  Rigid wood fiber insulation boards in CLT exterior wall assembly (adapted from 

Gagnon and Pirvu, 2011)  
 

 
Figure 9.4  Rigid wood fiber insulation boards in roof assembly (adapted from Gagnon and 

Pirvu, 2011)  
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Prefabricated components such as panelized roof systems and prefabricated walls could also be 

manufactured using rigid wood fiber insulation boards. Those prefabricated components would benefit 

from the same advantages as the CLT, like preventing from building an exterior framing for insulation 

and allowing the structure to breathe. Multi-functional panels, as discussed in Section 9, could also be 

used for manufacturing prefabricated components.  

 

10 Market Size Assessment  
A recent report (MSI, 2013.) estimates the French market for building insulation materials to be above 34 

million m³ of which roughly 4% is natural materials including wood, cellulose and other materials. Based 

on population estimates, this projects a Western European market in the 150 to 200 million m³ range. A 

market growth of 8% per year (CAGR) for natural insulation products is expected through 2017 when this 

segment of the French market should surpass 2.3 million m³, i.e. the equivalent of a 6% share of the 

market. While foreign markets provide valuable insights into market evolution by highlighting trends and 

context supporting expansion, it is critical to have an understanding of the size of local markets.  

 

In order to determine the potential in implementing a mill in or near one of Canada’s major cities, the 

section below analyzes the market volumes involved with two locations using a 1,000 km radius 

distribution range typical in the insulation business, and certain segments of the building materials sector. 

Residential construction, new and repair and remodeling (R&R) are investigated. The following market 

size estimation is not taking account of any possible future legislation but is rather based on actual 

situation.    

 

10.1 Montreal / Ottawa 

The Montreal location is interesting given its position close to the US border. Being located on the East 

coast, a 1,000 km radius was drawn around the city based on the polystyrene and fiberglass business 

model using a number of locations scattered across the continent. The Montreal radius (shown on Figure ) 

includes a number of key cities and states.  In Canada, all of Quebec as well as most of the Atlantic 

provinces and Ontario are accessible. As for the US, the New England and Mid-Atlantic regions are 

attainable plus parts of Ohio, Michigan, Virginia and West Virginia. Ottawa, another possible location 

(Figure ), allows including major cities in Indiana and Illinois.  
 

 
 

Figure 10.1 1,000 kilometers radius around Montreal 
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Figure 10.2 1,000 kilometers radius around Ottawa 
 

 

10.1.1 Insulation Volumes 

Using available information, an attempt was made to evaluate the insulation volumes used in the 1,000 

km radius around Montreal / Ottawa. Only applications suited to multifunctional panels, applications 

typically using foamed plastics, were considered. These include crawl space walls, basement walls, 

exterior walls, ceilings and garages (walls and ceilings). Interior wall cavities and floor cavities (second 

story) have been included as they represent a niche for wood-based insulation materials as 

environmentally friendly replacements to fiberglass and cellulose to a lesser extent.  

 

Table 10.1 shows that the volume for foam insulation (either sprayed or boardstock) is roughly equivalent 

to 6.8 million cubic meters in 2011 and is expected to grow 6% per year to reach approximately 9 million 

cubic feet in 2016. Two thirds of the volume consumed (66%) in sprayed foam (essentially polyurethane).  

Fiberglass is the number one batt or loose insulation product used in North American construction. In the 

region targeted, 52% of all the volume used is fiberglass batts. Another 12% is blown fiberglass. 

Cellulose is 13%.  Both products are typically used in attics and to a lesser extent walls. Blown foam has 

a market share slightly below 10%.  

 

A complete conversion of the foam market (at 150 kg/m³) would represent a volume of 1 million tons 

fiber. Fiber requirements for a 1% market share scenario are evaluated around 10,000 to 15,000 tons of 

fiber excluding any process related losses. The market share for foam essentially belongs to sprayed 

products used in the repair and remodeling market. Sixty percent (60%) of all foam used in residential 

construction is sprayed in place in repair and remodeling; as opposed to either foam panels and / or new 

construction. 
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Table 10.1  Regional insulation volumes for residential construction (new and repair & 

remodeling)   

 
Source: NAHBRC, 2011.  

 

The average consumption of insulation per house (all materials) is evaluated between 52 and 60 cubic 

meters depending on country and region. Consumption is higher for single-family dwellings (68-72 m³) 

compared to multi-family dwellings (36-37 m³). Consumption in the repair and remodeling sector is 

different with only a fraction of all housing units adding or replacing insulation, i.e. insulation is typically 

used in addition projects and basement finishing. The estimated per house use factor is 0.62 m³ in Canada 

and 0.73 m³ in the US. This figures includes all insulation products (batt, board and blown / bulk).  

 

10.1.2 Demographics 

Number of starts for selected regions is estimated around 160,000 units in 2012 with roughly 75% of 

units being multifamily, i.e. units with lower insulation consumption levels. With that being said, 

multifamily units will typically require greater acoustic insulation. It is unclear whether insulation used 

for these purposes is included in the volumes presented previously.  

 

Table 10.2  Eastern Canada housing starts (number of units) 

 
Source: CANSIM, 2013. Starts and under construction (unadjusted).  

 

 

2006 2007 2008 2009 2010 2011 2012

QC

Single family 13 438 14 070 12 164 11 488 12 847 11 131 10 674

Multifamily 25 654 24 782 26 130 23 624 27 593 30 588 33 508

39 092 38 852 38 294 35 112 40 440 41 719 44 182

ON

Single family 29 905 29 781 26 651 19 314 22 435 22 358 22 335

Multifamily 52 381 53 243 63 770 61 128 61 355 64 258 82 269

82 286 83 024 90 421 80 442 83 790 86 616 104 604

Maritimes

Single family 4 096 3 663 5 634 3 908 4 248 3 898 4 485

Multifamily 4 603 4 860 4 234 3 676 4 582 6 072 6 825

8 699 8 523 9 868 7 584 8 830 9 970 11 310

ALL

SF 47 439 47 514 44 449 34 710 39 530 37 387 37 494

MF 82 638 82 885 94 134 88 428 93 530 100 918 122 602

Total 130 077 130 399 138 583 123 138 133 060 138 305 160 096
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US housing starts for the New England and Mid-Atlantic regions (along with neighboring states) 

represented 180,000 units in 2012 (Figure ). Roughly 60% of starts are single family which represents a 

decrease compared to the historical trend (75% single family). Forecasts are predicting starts to reach the 

450,000 unit level by 2016.  

 

 
 

Figure 10.3 US housing starts in the Montreal 1,000 km radius 

 
Existing housing is an important determinant of the insulation market. Table 10.3 shows that the Montreal 

/ Ottawa market includes 52 million homes within the 1000 km radius. Homeownership levels are quite 

high in both the US and Canada with only about one third of units being occupied by renters. Although 

per unit consumption is much lower in retrofit and home improvement than it is in new construction, it is 

important to note that the overall volume going into this market is greater (55%). As mentioned earlier, 

most foam products used in residential construction go into repair and remodeling work.  
 

 

Table 10.3  Existing housing stock (1,000 km radius Montreal) 

 
Source: NAHBRC, 2011. 

 

2011 2012F 2013F 2014F 2015F 2016F

CANADA (QC, ON + Atlantic)

  Owner Occupied 6 235 6 305 6 376 6 441 6 503 6 561

  Renter Occupied 2 834 2 838 2 841 2 844 2 846 2 847

TOTAL 9 069 9 143 9 217 9 285 9 349 9 408

US (New England, Mid-Atlantic, IL, IN, MI, OH, DE, MD, VA, WV)

  Owner Occupied 28 696 28 727 28 794 28 926 29 124 29 365

  Renter Occupied 14 655 14 654 14 662 14 688 14 733 14 790

TOTAL 43 351 43 381 43 456 43 614 43 858 44 155

GRAND TOTAL 52 420 52 524 52 673 52 900 53 207 53 563
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Recently unpublished survey data indicates that 14% of US homeowners have added or replaced 

insulation in 2012.
2
  The most popular options include bulk insulation, in wall cavity insulation and blown 

insulation (each around 27%). Rigid board stock market shares are estimated at 7%. A slowdown is 

expected in 2013-14 as only 11% of homes will undergo the same type of work. Expected market shares 

are similar as those for completed projects with in cavity, attic applications (bulk) and blown all with 

significant market shares. Rigid panels have a low market share around 3%.  Most work is done by 

contractors. The average value of projects is in $1,750 to $2,000 range.  

 

10.2 Western Canada: Calgary and Vancouver 

Using the same 1,000 km radius rationale, Calgary’s position vis-à-vis market was investigated. 

Its radius (shown on Figure 10.4) comprises three provinces. i.e. Alberta, Saskatchewan and 

British Columbia.  Five US states also fall with the range: Washington, Montana, Oregon, Idaho 

and Wyoming. The only major difference for Vancouver (Figure 10.5) is the exclusion of 

Wyoming, and the possible inclusion of Northern California with more than 7 million people in 

the San Francisco Bay region alone.  In general, the observations made for Calgary are valid for 

Vancouver. 

 

Figure 10.4 1,000 kilometers radius around Calgary 
 

 

Figure 10.5 1,000 kilometers radius around Vancouver 

                                                      
2
 Excluding renter occupied dwellings. 
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10.2.1 Insulation Volumes 

As with Montreal data, insulation volumes for the Calgary / Vancouver market as very much skewed 

towards fiberglass products which account for more than 75% when considering both batt and bulk 

products.  Sprayed and board stock foam products however represent about 6% of the market; a 

proportion half of what is observed on the East coast.  

 

The combined volume of spray foam and foam boards is slightly below 850,000 cubic meters in 2011. It 

is expected to grow 3% per annum to reach 980,000 in 2016.  A 1% market share of the market for foam 

would result in fiber requirements around 1,250 to 1,500 tons, based on the assumption that the product 

would be designed at a standard density of 150 kg/m³.  

 

Table 10.4  Regional insulation volumes for residential construction (new and repair & 

remodeling) 

Source: NAHBRC, 2011. 

 

Usage rates for insulation products in new construction is about 38 m³/ single family unit and around 75 

m³/ multi family unit.  The average is 57 and 60 m³/ unit.  The estimated per house use factor in repair and 

remodeling (R&R) is 0.65 m³ in Canada and 0.67 m³ in the US. This figures includes all insulation 

products (batt, board and blown / bulk). 

 

10.2.2 Demographics 

Western Canada housing starts added up to 80,000 units in 2012. This represents an increase compared to 

2009-2011 levels. British Columbia and Alberta are the two most significant markets. While a wide 

majority of units (65%) were multifamily overall, this proportion is slightly lower in Alberta where single 

family units are slightly more prominent than elsewhere.  

 

 

 

 

 

 

 

 

 

 

 

 

Units Given in thousand CUBIC METERS 2011 2012 2013 2014 2015 2016

  Fiberglass batt 7 399 7 622 7 971 8 423 8 784 9 005

  Fiberglass blown 2 623 2 741 2 889 3 115 3 310 3 427

  Rockwool batt 295 298 301 307 312 315

  Rockwool blown 155 161 165 176 187 194

  Cellulose blown 1 604 1 661 1 736 1 845 1 938 1 996

  Spray foam 428 437 446 462 478 488

  Foam board 418 430 440 461 482 494

  Other 195 197 198 201 204 206

TOTAL 13 118 13 548 14 147 14 991 15 693 16 124
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Table 10.5  Western Canada housing starts (number of units) 

 
Source: CANSIM, 2013. Starts and under construction (unadjusted).  

 

 

Roughly half the number of starts occurred south of the border, with 40,000 units being built in the US in 

2012 (Figure ). This number could increase to 80,000 by 2016 should recovery happen as expected. It is 

worthwhile to mention that more than 60% of starts in the US are single-family, i.e. larger homes which 

consequently use more insulation per unit as stated previously.  

 

 
 

Figure 10.6 US housing starts in the Calgary / Vancouver 1000 km radius 
Source: NAHBRC, 2011.  

2006 2007 2008 2009 2010 2011 2012

SK

Single family 2 026 3 095 3 581 2 427 2 919 3 175 4 302

Multifamily 1 201 2 121 2 821 2 010 2 166 3 169 4 613

3 227 5 216 6 402 4 437 5 085 6 344 8 915

AB

Single family 23 624 24 459 14 174 10 774 13 891 11 693 13 642

Multifamily 22 420 28 758 29 758 17 462 14 962 14 767 19 865

46 044 53 217 43 932 28 236 28 853 26 460 33 507

BC

Single family 14 579 14 772 12 592 10 065 12 363 10 531 9 795

Multifamily 31 611 36 406 39 884 25 871 20 632 24 748 27 979

46 190 51 178 52 476 35 936 32 995 35 279 37 774

ALL

SF 40 229 42 326 30 347 23 266 29 173 25 399 27 739

MF 55 232 67 285 72 463 45 343 37 760 42 684 52 457

Total 95 461 109 611 102 810 68 609 66 933 68 083 80 196
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Existing housing stock is estimated at close to 9 million units in the Calgary / Vancouver market (Table 

10.6). As with the eastern market of Montreal, most units are occupied by their owners. Canadian units 

tend to be a little more owner occupied with about 73% homeownership compared to 64% for the US.  

 

Table 10.6  Existing housing stock (1,000 km radius Calgary) in thousand unit 

 
Source: NAHBRC, 2011. 

 

An overview of the R&R market for insulation is presented at section 10.1.2. 

 

10.3 Discussion 

This overview of the market for insulation products in specific Canadian locations highlights some key 

findings. The market assessment allowed us to better understand the potential for fiber based insulation 

products similar to rigid and flexible panels currently sold on the European market. There, these panels 

are used for a variety of applications including attic, wall cavities, exterior walls, roofing, etc. A number 

of trip reports, studies and industry contacts have made it clear that the use of these products in France, 

UK and Germany is expanding from their niche position. This is explained by a number of factors which 

include policy, environmental awareness, performance based attributes and so on. Given the different 

makeup of the North American market as opposed to the European context, it is relevant to determine 

whether insulation panels represent an opportunity on American soil.   

 

A thorough analysis of recent secondary market data for the applications suited to wood based insulation 

was conducted to evaluate market sizes assuming a 1,000 km radius. Two locations were deemed to be 

representative of key Canadian locations: i.e. Calgary and Montreal. Observations made for both locations 

are valid for Vancouver and Ottawa respectively. This analysis allowed uncovering two important 

conclusions. On the one hand, the Montreal market, with its 51,500 cubic meters / per annum, is roughly 

four (4) times the size of the Calgary market. Hence, based on a standard 150 kg / m³ product, it is 

believed that a 1% share of the market, a reasonable mid-term target, would require a yearly fiber supply 

of 10,000 to 15,000 tons. Inroads into non-residential construction, a growing market segment for wood 

products, would simply add to this opportunity.   

 

A second important related conclusion is that this fiber requirement is relatively small by industry 

standards. The typical insulation production line essentially consumes 5 t/h (dry basis), meaning that there 

would currently be room for one mill on the east coast in the Ottawa / Montreal region. The mill would be 

running 250 days per year on a one (1) shift basis. Adding complementary product lines and / or products, 

investigating ways to add value to raw insulation boards (solution approach), keeping in mind that design 

services with a focus on energy codes and building envelope science will have to be considered industry 

promoters looking at this opportunity.  

2011 2012F 2013F 2014F 2015F 2016F

Canada (BC + 80% Prairies)

  Owner Occupied 2 612 2 657 2 704 2 755 2 809 2 866

  Renter Occupied 955 955 954 954 955 955

TOTAL 3 567 3 612 3 659 3 709 3 764 3 821

US (WA, MT, OR, ID and WY)

  Owner Occupied 3 467 3 488 3 516 3 553 3 597 3 645

  Renter Occupied 1 912 1 922 1 934 1 950 1 969 1 989

TOTAL 5 379 5 410 5 450 5 503 5 566 5 635

GRAND TOTAL 8 946 9 022 9 109 9 212 9 329 9 456
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11 Conclusions 
Changing building energy codes, densification in urban areas, the need for alternate uses for wood chips 

and low quality logs and the demand for renewable green products are four trends supporting the 

development of the wood fiber insulation board business in North America. In this context, 

FPInnovations performed an evaluation of the current the European manufacturing technologies for 

flexible and rigid insulation panels.  

 

European dry manufacturing technology for flexible and rigid insulation boards is already mature. In both 

cases, a dry manufacturing process is utilized. The manufacturing processes of the rigid and flexible 

boards are respectively based on MDF panels and the nonwoven textile technologies. Therefore, the 

learning curve for manufacturing those products was shorter than usual. 

 

The dry processes used to manufacture this new generation of insulation products offers many advantages 

over the wet processes. As the wood fibers are not put in solution after the refining process, it greatly 

reduces the water consumption which in turn is limiting the environmental impact on this resource. The 

end products can be produced at lower densities (80 kg/m
3
 for the dry process vs. 160 kg/m

3 
for the wet 

one) while they can be thicker (300 mm for the dry process vs. 25 mm for the wet one). 

 

The insulating panels properties obtained from a dry process manufacturing technology presents both 

advantages and disadvantages when compared to competing products. The price for rigid panels is 

foreseen to be at mid-range of the currently available insulating materials while presenting advantages in 

terms of specific heat and potentially lower environmental impact due to its organic nature. The rigid 

panels also have a reportedly lower installed cost than other competing products. Rigid panels also exhibit 

enough compressive strength to be used for roofing applications. Possible sensitivity to fungi and 

moisture sorption problems stand out as issues that would need to be addressed through research and 

development.  

 

Equipment manufacturers such as Dieffenbacher, Siemplekamp, Imal and DoA already offer complete 

lines to produce these insulation panels including turnkey solutions.   

 

The necessary investment acquire this technology varies greatly with the type of panel produced (only 

flexible vs. flexible + rigid vs. only rigid). The cost for all of the equipment is believed to start from $9.5 

million CAD for the flexible panels to $55 million CAD for producing both flexible and rigid products.  

 

European manufacturers that we met were all open for discussing strategic alliances and selling their 

manufacturing expertise. Therefore, a variety of strategies could be envisioned, such as: 

 

 Testing the market by selling rebranded European products, 

 In the event of a positive market response : 

o building a manufacturing facility;  

o accelerating the start-up of the mill with the help of a European manufacturer. 

One of the most obvious benefits for the wood industry may be to find new and profitable uses for both 

the secondary products of its primary manufacturing sector and low grade wood.  

 

The products are expected to be fully compatible with our construction systems and the analysis of the 

potential for rigid wood insulation panels is clear (even considering a market penetration of 1%).  
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Applications are well defined as is the case with benefits brought forth by the product. The Ottawa-

Montreal region emerged from the market analysis as the most promising with a good potential for a mill 

implementation.  

 

Possible next steps include: 

 an assessment of the suitability of the Canadian wood species (softwood and hardwood) for 

manufacturing rigid insulation board using the European dry process technology; 

 designing prototype multifunctional panels for in service performance tests. 

o Design should not only be based on the recent changes in energy codes, but also by the 

growing interest in envelope performance in the design community; 

o Design shall address public concerns about potential fungi and moisture sorption of the in 

the insulating material. 

 when advances have been made and product composition is becoming better defined, additional 

economic feasibility work is recommended following a stage gate process to ensure viability.  
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Appendix I 
 

Siempelkamp Literature 

 



Wood-Fiber Insulation Board LIGNA 2013 1 

Wood-Fiber Insulation Board 
 

produced according to the new 

 

Siempelkamp Dry Process 

 

Application, Market, Production 



Wood-Fiber Insulation Board LIGNA 2013 2 

  
 

 
-  one of the first man-made insulation materials 
 
-  wet process utilizing paper-making Fourdrinier (since 1799) machine 
 
-  1901: First pilot-plant boards produced in Minnesota, U.S.A. 
 
-  1920 … 1930: Mason and Asplund develop methods for  
 high-volume production of wood fibers 
 
-  1932: First production plant in Germany (Gutex) and Switzerland (Pavatex),  
 still in operation 
 
-  since 1930ies: competition from mineral fiber boards 
 
-  since 1950ies: competition from plastic foam products 
 
-  today: still going strong! 

History of Wood-Fiber Insulation Board 



Wood-Fiber Insulation Board LIGNA 2013 3 

-  environmental and health issues:  

• ‘green board’ 

• sustainable raw material 

• recyclable and bio-degradable 

  
-  technical advantages: 

• excellent thermal insulation 

• high thermal capacity (roughly 2.5 times higher than mineral boards)   

 protection against summer heat  

• insensitive to moisture  no change of insulating properties,  

 allows diffusion-open wall design which lets the room ‘breathe’ 

• high sound insulation 

• easy to handle and to work with 

Why Wood-Fiber Insulation Board? 
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Protection against summer heat 

Typical values: 
 
Phase shift up to 14 h 
Amplitude ratio up to 12 

Amplitude ratio = 21°C / 3 °C = 7 
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- Roof 

- Wall 

- Floor 

Application of Wood-Fiber Insulation Board 
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Application of Wood-Fiber Insulation Board 
 
Roof           

 
  -   Roof underlayment (insulation on top of rafters) with high 

  compression strength to bear the load of the roof covering 

-  Insulation between rafters 

-   Formwork (under rafters), for renovation of attics etc. 
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Roof 
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Application of Wood-Fiber Insulation Board 
 
Wall     
 

- Insulation for EIFS (Exterior Insulation and Finishing Systems)  

 on wooden studs or masonry 

-  Exterior and interior walls (between studs) 

-   Formwork and sheathing (on studs) 
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Wall 
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Application of Wood-Fiber Insulation Board 
 
Floor  
 

-  Compression-resistant insulation for floating screed 

-  Impact noise reduction for parquet, laminate flooring 
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Floor 
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-  Main market in Central Europe is closely linked to building tradition based  
 on wood constructions 

 

-  Target markets are residential buildings and  

  renovation of existing buildings 

 

-  Extended by modern applications like EIFS  

   (Exterior Insulation and Finishing Systems) 

 

-  Still a niche market (5 % of insulation market)  

  but with high annual growth 

Market Considerations 
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Production of Wood-Fiber Insulation Board 

 
 
 

- conventional wet process 
 
- new Siempelkamp dry process 
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Wet Process for Wood-Fiber Insulation Board 

Bildmaterial:  
Informationsdienst Holz, Holzfaserdämmstoffe 2012y 

chips 

Refining 

Drying Sawing, finishing 

water circuit 

water / fiber 
suspension 

water / moisture contents: 
- fiber –water suspension ~2-3% solids 
- after pressing approx. 150% mc 
- after drying ~ 10% 
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Wet Process - Highlights 
 

  
-  Traditional Fourdrinier (papermaking) forming 
 

-  suspension with low solids content 
 
-  high volume water circuit 
 

-  limited thickness (< 25 mm (1“)) 
 thicker panels require glueing of several thin panels 
 

-  limited density (min. 160 kg/m³ - 10 lbs./cu.ft.) 
 

-  drying of formed boards inefficient (insulation material!) 
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Siempelkamp Dry Process 

Wood chips 

Dry Blowline 

PMDI 

Belt scale 

Flash dryer 

Refiner 

ContiTherm®  Pre-press Forming station 

100 % M.C. 

6 % M.C. 

6 % M.C. 

10 % M.C. 
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-  Efficient drying of fibers in flash dryer 
 
-  special blending with rapid curing MDI with “Dry Blowline DBL” 
 
-  conventional scalperless forming like MDF 
 
-  fast heat transfer by ContiTherm® – principle, 
    blowing steam-air-mixture through mat 
 
-  Fast curing in calibration section of ContiTherm®  
 
-  adjustable injection width –  
    optimization of product width with lower side trim losses 
 

-  no further drying necessary 
 
-  very limited water circuit 

Siempelkamp Dry Process - Highlights 
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Resination System ‚Dry Blowline (DBL)‘ principle scheme 
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Blending tower & resin spraying 
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Mat saw and infeed into ContiTherm®  
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Cross Section of ContiTherm (Principle) 

steam - air - mixture 

mixture extraction hood 

mat cross section 

outgoing air 

unique feature: 
- fast & homogenous heating 
   of the entire mat,  
   no influence of mat width  
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ContiTherm®: Heating of mat, curing and calibrating 
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Density   80 … 200 (290)  kg/m³  
 
Thickness   20 … 300  mm 
 
Production width  ~ 2,500mm    
 
Thermal conductivity  0.037 … 0.044 *) W/mK    
(nominal value)      

 
Water absorption (EN 13171) class WS 0,5 *)  
 
Compression at 10% (EN 13171) up to 200 *) kPa    
 
Fire behaviour (EN 13501-1) class E 
 
*) depending on density 

Dry Process – Product Data 
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Insulation board at the diagonal saw 
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  -  Lighter boards possible (down to 80 kg/m³) 
 
 -  Thicker boards possible (up to 300 mm in one layer) 
 
 -  Broad application range for roof, wall, floor 
 
 -  Low production costs  
 
 -  Low water management   
 

 - Low fire risk in the dryer    
 
  

Benefits of Dry Process Compared to Wet Process 
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  -  Flexible board for insulation between rafters 
 
 -  Density approx. 40 to 60 kg/m³ 
 
 -  Utilizing Bico-fibers (two-component melting fibers) 
 
 -  melting of the outer shell provides a ‘glue’ 
 
 -  cooling in the calibrated stage fixes final state  
 
 -  both types of board can be produced on the same line 

Wood fibers 

Biko fibers 

Further development of Dry Process 
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Flexible board  
between rafters 

Further development of Dry Process 
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Siempelkamp 
flexible board  
made with BIKO fibers 

Further development of Dry Process 

1st line with flexible board:  
 
Mozyrdok, Belorussia, Start 2013 
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Siempelkamp Dry Process 
 

First line in operation at Gutex, Germany 
 
  -   Throughput 5 t/h (5.5 ton/hour) wood fibers 
 
 -   Capacity up to 1300 m³/day (2100 cu.ft./hour) 
  (at 80 kg/m³ (5 lbs./cu.ft.)) 
 
 -   first board Feb. 21, 2006 
 
 -   three-shift operation since June 2006 
 
 -  running four shifts since 2007 
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Siempelkamp Dry Process 
 

Second line in delivery to Mozyrski DOK, Belorussia 
 

  -   Throughput up to 7 t/h wood fibers 
 
 -   Capacity up to 1900 m³/day at 80 kg/m³ 
 
 -  Production of rigid board from 80 – 200 kg/m³  
  and flexible board from 40 – 60 kg/m³ 
  
 -  biomass fired hot gas and steam production 
 
 -   from wood yard to finishing line –  
   delivery, engineering and planning by Siempelkamp 
 
 -   first board winter 2013 
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Mozyrski DOK, Belorussia 
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Mozyrski DOK, Belorussia 
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Siempelkamp Dry Process 
 

PAVATEX, France 
 

  -   Throughput up to 7 t/h wood fibers 
 
 -   Capacity up to 1600 m³/day at 100 kg/m³ 
 
 -   Production of rigid board from 80 – 200 kg/m³  
     option for flexible board from 40 – 60 kg/m³ 
  
 -   first board made on April, 14 2013 
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Pavatex, France, Golbey 
during erection in 2012 
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Outlook  

 
  - Saving heating energy starts with better insulation of buildings 
 
 - Wood-Fiber Insulation Boards are “green” but have also 
  technical advantages compared to conventional material 
  (sound insulation, summer heat protection) 
 
 - Environmental Product Declaration EPD: 
  low primary energy demand in production from non-renewable resources 
  high energy savings in use,  
  easy disposal due to bio-degradability or energetic utilization after use 
 
 - Market share ~ 5 % in Europe, with high annual growth (approx. 15%)  
 
  



Wood-Fiber Insulation Board LIGNA 2013 43 

• drying and resination - separated process steps  

     no loss of resin by precuring - higher resin efficiency 

     no risk of build-ups in dryer tube,  

 reduced cleaning & maintenance demand 

 fire risk minimized 

 

• unique air flow blending & mechanical transport to mat former, 

     good resin distribution via spraying & turbulence 

     low energy demand, high operational availability 
 

 

WHY SIEMPELKAMP ?  -  resination by DBL 
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• controlled steam-air flow everywhere, 

    also for big width boards by combined pressure & suction units 

    advantage: uniform heating, higher speed possible  
 

 

• adjustable injection width –  

    optimization of product width with lower side trim losses 
 

 

• adjustable steam-air volume flow & controlled dew point  

    - no (unintended) product densification by too high flow  

    - well adjusted heating for good uniformity 

WHY SIEMPELKAMP ?  -  ContiTherm 
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Wood-Fiber Insulation Board 

Siempelkamp Dry Process 

 

 

End 
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Appendix II 
 

 Dieffenbacher Literature 



Plants for wood fiber insulation boards
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Why choose Dieffenbacher?

Your benefits:
 Extended board thickness range
 Wide range of possible board density
 Different bonding agents can be used
 High temperature in the CSS due to 

the use of steam
 Best rigid board properties due to symmetric 

density peaks at the surfaces
 Energy efficient process
 The whole plant engineering in one hand
 Dieffenbacher has extensive experience with

turnkey plants
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Dieffenbacher 3D Engineering
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Advantages of wood fiber insulation boards

 Renewable raw material - green product
 Environmentally compatible building material 

(e.g. natureplus® certificate)
 Recyclable
 Low energy consumption of the production
 Excellent thermal properties
 Suitable cover against cold in winter and heat in summer –

phase displacement
 Superior dehumidification - breathable
 Good sound insulation
 Uncomplicated and safe handling for roofers/craftsmen
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Properties of rigid wood fiber insulation boards 
with different densities

Density

Properties 35 kg/m³ 90 kg/m³ 170 kg/m³ 210 kg/m³

Tensile strength vertical to the mat 
surface [kN/m²] (EN 1607) 2 10 25 50

Compression load with 10 % 
deformation [kN/m²] (EN 826) - 20 120 200

Water absorption [kg/m²] (with 
hydrophobizing agent, EN 1609) - 2 1 0,5

Heat conductivity
[W/mK] (EN 13171) 0,034 0,038 0,043 0,052
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Ingredients of wood fiber insulation boards

 Wood fibers
 Bonding agent:
 MDI 3 - 6 %, or
 MDI with additive, ~ 6 % each for rigid 

panels with low density (< 90 kg/m³)
 Hydrophobizing agent: Depending on the 

desired board properties 0 - 5%;
typically 1 - 2%
 Fire retardant agent: Depending on the desired 

board properties 0 - 8%.
 Moisture content of the insulation board 7 - 10 %.
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Functional areas

Chipping and Refining
 The production of wood fibers is done with the 

same machines and the same process as for the 
production of MDF boards. The logs are debarked 
and cut to chips and then refined to fibers.

Drying
 The fibers are dried in a one stage tube dryer with 

hot air or exhaust gas to approx. 6 % moisture 
content.

Blending
 Fire retardant and hydrophobizing agent are 

added in the blowline before the drier. The 
blending of the wood fibers with e.g. MDI is done 
in two different mechanical blending systems.
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Functional areas

Forming
 The forming process is the same as for the production for MDF panels. By using special bin 

discharge rolls, the fibers are dissolved before spreading to the mat. The main 
compression of the formed mat is done in the pre-press.

Continuous steaming system – CSS
 The mat is compressed to the required thickness and afterwards heated under steam 

conduction within a few seconds. By using a simultaneous steam discharge at the upper 
and lower surface a symmetric density profile of the board is obtained. For a total glue 
hardening the mat remains in the CSS heating zone for a specific period of time.

Board handling
 After the CSS the „endless“ mat is trimmed on the edges and cut with a diagonal saw to the 

desired length. On-line tongue and groove shaping and stacking on pallets can also be 
realized.



page 9

04 | 2013

Continuous steaming system - CSS
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Density profile of boards out of the CSS system
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Other systems
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Plant specifications

 Board thickness:           5 - 240 mm
 Board width: 1,2 - 1,3 m
 Fiber throughput:           1 - 6,5 t/h
 Production speed:         15 - 700 mm/s
 Board density: 35 - 250 kg/m³

Installed electrical power:
 From 3.000 - 4.900 kW depending on the plant equipment

Energy demand (~ 6,5 t/h fiber throughput)
 Steam demand of the refiner and CSS 5 t/h ~ 4 MW
 Dryer  ~ 6,8 MW
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Examples for production capacities, EVOjet M blending

 Plant performance at 6.5 t/h (bd) refiner performance

Thickness [mm] Density [kg/m³] Line speed [mm/s] Capacity [m³/d] Bonding Agent

5 200 573 295 MDI + spec. Polyol

10 200 573 590 MDI + spec. Polyol

20 200 340 697 MDI + spec. Polyol

90 200 73 686 MDI

160 150 57 923 MDI

240 110 50 1260 MDI

40 40 200 824 MDI + spec. Polyol + Additive

90 35 151 1400 MDI + Additive

160 35 85 1400 MDI + Additive

Max. capacity board 
handling line 1.400
m³/day
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Thank you very much 
for your attention!
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Appendix III 
 

 Imal Pal Literature 

 


























