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A METHOD AND A SYSTEM FOR PRODUCING RAW MATERIAL FOR

THERMAL INSULATION

Field of the invention

The invention relates to a method for producing fibrous raw material for ther¬

mal insulation. The invention relates to a system for producing fibrous raw

material for thermal insulation. The invention also relates to fibrous raw mate¬

rial for thermal insulation.

Background of the invention

Wool boards are used for thermal insulation in buildings. They are made by

scattering or blowing a mixture containing dry fiber material, thermally acti-

vated plastic material and additives onto a planar support (a wire or a plate)

to form a layer of desired thickness, and treating it by compressing at an ele¬

vated temperature. In this way, an insulation wool board or mat is produced.

For example, publications DE-1 0056829 and EP-1 027505 discuss the

manufacture of insulation material from pulp. The documents show how

thermal insulation boards can be made of dry wood fibers and plastic or

adhesive. Document EP-1 027505 presents that the fibers are made, for

example, by a conventional cooking process which is also known as chemi¬

cal pulping. The pulp prepared in this way is fed onto a wire to form a band¬

like sheet which is dried and rolled up for storage. In the chemical process,

lignin contained in the raw material is removed from the pulp. In a known

way, pulp can also be prepared by mechanical refining, wherein the lignin

contained in the wood raw material remains in the pulp.

It is known that mechanical pulping consumes a lot of energy, typically for

example 3.5 MWh per ton. In the mechanical pulping, the temperature has an

effect on the quantity of fiber material to be obtained, and thermomechanical

pulping (TMP) is also a commonly used term. Furthermore, in connection

with the mechanical pulping it is also possible to apply chemical processes,

wherein the process is called a chemithermomechanical pulping (CTMP)

process. For example, publication EP-0500999 discloses how fibers made by

the CTMP process can be used to make thermal insulation boards. In gen-



eral, pulp made by said processes can be utilized as raw material for paper

and in the manufacture of wool boards.

In thermomechanical pulping, a lot of water is also used. Water is used to

lubricate and cool the refiners and thereby to prevent the heating and burning

of the wood raw material. In these processes, energy is used for refining

wood chips in the refiners, and part of the energy is released with water

evaporating in the refiners. Vapour produced in the process is utilized,

among other things, in the drying and heating of the wood chips. The energy

consumption can be influenced, among other things, by means of the proc¬

ess temperatures and by heat recovery. Such energy saving solutions are

described in publication US 7,540,938.

Because cellulose is organic material, it constitutes a substrate that is sus-

ceptible to microbial growth when wet. Thus, when pulp made by the above-

described methods is applied in the manufacture of thermal insulation, the

pulp must be dried before it is used. Typically, at the final stage of pulping,

the pulp is dried to a dry matter content of at least about 75%, for example by

hot-air blowers, which requires a lot of energy.

Summary of the invention

It has been surprisingly found that the raw material for thermal insulation can

also be made by the TMP process with a significantly smaller quantity of

water, or the use of water can even be totally eliminated by selecting the raw

materials and the process parameters according to the requirements of the

final product on one hand and according to the properties of the raw material

on the other hand. Thus, the raw material for thermal insulation, obtained

from the process, is substantially dry, and no separate driers are needed. It is

thus possible to significantly reduce the consumption of energy for unneces¬

sary drying and to reduce the production costs.

The method according to the invention is presented in claim 1. The system

according to the invention is presented in claim 17. The raw material accord-

ing to the invention is presented in claim 25.



Furthermore, an embodiment of the invention has the particular advantage

that it can be implemented by existing production equipment, and that current

thermomechanical processes and systems can be modified to correspond to

the new process. In this way, systems can be modified at low cost, if neces-

sary, for the production of raw material for thermal insulation. It is thus possi¬

ble to reuse an old, redundant system in a new process, or to modify current

systems for the new method and to meet the needs.

In the new process, process parameter values are used which have not been

experimented before and which fall outside the range of a normal pulping

process. Such parameters include, for example, the specific energy used in

the refiner or refiners, and the rotational speed of the refiners.

It has also been found that the fibrous raw material used as insulation mate-

rial does not need to be as finely ground as the pulp used for papermaking.

As a result, it is possible to apply such process parameters that are not suit¬

able for making raw material for paper. The application of these parameters

reduces the amount of energy needed in the refiners and reduces the

amount of water needed in the process, or even totally eliminates the need

for water. Consequently, in the process, a reduction in the dry matter content

of the raw material or pulp is avoided, and the aim is to avoid washing and

the use of water in connection with the refining. As a result, the advantage is

also achieved that no additional energy needs to be consumed for removing

added moisture.

According to an embodiment of the new process, the wood chips used as

raw material are not washed with water, but impurities are separated by

means of warm air. According to another embodiment, the raw material is

refined by applying relatively little energy, wherein the energy consumed is

not sufficient to heat and ignite the raw material in the refiner, and it becomes

unnecessary to add water into the refiner to prevent heating or a fire and

thereby to remove added water from the finished pulp.

Brief description of the drawings

In the following, the invention will be described in more detail in view of dif¬

ferent examples and with reference to the appended drawings, in which



Fig. 1a shows a production process of prior art in a process flow chart,

Fig. 1b shows a production process of prior art, and the equipment

used therein,

Fig. 2 shows the process according to a first embodiment for produc¬

ing fibrous raw material, and the equipment used therein,

Fig. 3 shows the process according to a second embodiment for pro¬

ducing fibrous raw material, and the equipment used therein,

Fig. 4 shows the process according to a third embodiment for produc¬

ing fibrous raw material, and the equipment used therein, and

Fig. 5 shows the process according to a fourth embodiment for

producing fibrous raw material, and the equipment used therein.

Detailed description of the invention

In Figures 1 to 5 , the same numerals or symbols are used for corresponding

parts of the method and the system. This also shows that the equipment of a

conventional TMP process can be applied in the method and equipment of

the new TMP process.

A conventional thermomechanical pulping process (TMP process) is shown

in Figs. 1a and 1b. Figure 1a shows a flow chart of the process, and Fig. b

also shows schematically some equipment applied at the initial end of the

process.

Produced wood chips are stored, for example, in a silo or in an open depot.

In Fig. 1a, the wood chips 1 are first fed into the pulping process, for example

into a wood chip silo, where they are first preheated in the silo 10 at a tem¬

perature of 100°C, if this is necessary because of ambient conditions. For the

preheating, for example vapour produced in refining is utilized. After the

treatment, the wood chips are washed in a washing unit 1. The washing is

performed with hot water, for example at 70 to 80°C, and it involves the



separation of sand, metal bits and other impurities from the wood chips. In

connection with the washing, water 4 is supplied into the process and is

heated, for example, by means of vapour produced in refining. At this stage,

the dry matter content in the mixture of wood chips and water is typically

about 3 to 4%. The warm water increases and evens out the moisture of the

chips. Recirculated water is typically used for the washing. After the washing,

the mixture of wood chips and water is led to dewatering, after which the

chips are typically conveyed by a screw conveyor to a preheater, and the

chips are preheated by vapour in a preheater 12. A difference to the condi-

tions prevailing in the silo 10 is that this preheating typically takes place

under slight overpressure and at a temperature slightly above 100°C (for

example, under an overpressure of 100 kPa and at a temperature of 120°C

or lower). In the following, the term pressure refers to an effective overpres¬

sure higher than the prevailing pressure. Because of the pressure, water

vapour 2a can be released or discharged from the preheating. In other parts

of the process, vapour produced in the refiners is utilized for heating and

drying. By means of the heating, the moisture of the wood chips evens out

and the detachment of fibers is facilitated.

After sufficient preheating, the chips are typically fed by a screw conveyor to

a feed screw for a refiner and further to a first refiner 13. At this stage, the dry

matter content of the wood chips is typically about 20 to 27%. In this exam¬

ple, the refiner is a single disc refiner (SD), which is a disc refiner or a conical

refiner, and in which one disc rotates, another one being stationary. A refin-

ing process for forming coarsely refined pulp is performed in the first refiner

13. In the refining process, the chips are crushed into pin-like pieces and

further into fiber bundles and single fibers. In the refiner, part of the energy

consumption of the refiner is taken for heating the wood material, for which

reason vapour 2b can be separated from the coarse pulp obtained from the

refiner, by means of a vapour separating device, typically a cyclone. At this

stage, the dry matter content of the once-refined pulp is typically 24 to 40%.

In view of the energy consumption of the refining process, the dry matter

content is preferably low at this stage. The energy consumption is monitored,

for example, by monitoring the loading of the motors of the refiner. In par-

ticular, the blade gap of the refiner and the method of refining influence the

energy consumption of the refiner. The so-called specific energy consump¬

tion and the refining conditions thus have a significant effect on the refined



pulp. It is also typical to add dilution water into the refiner to influence the

refining conditions and the consistency of the refined pulp.

Once-refined pulp is further fed into a second refiner 14, for example by

blowing with vapour or by means of a screw conveyor. In both refiners 13,

14, a pressure of about 300 to 500 kPa is typically prevailing, and the tem¬

perature in the refiners is about 143 to 159°C. Vapour 2c can also be sepa¬

rated from the refined pulp downstream of the second refiner 14, typically by

means of a cyclone.

In the refined pulp produced in this way, the fibers are normally not rectilin¬

ear, and because of this, they are subjected to removal of latency in a latency

removal container 15, to which the refined pulp is typically led from the

vapour separation cyclone by means of a screw conveyor. In the latency

removal process, the refined pulp is normally diluted to a consistency of 2 to

4% at a temperature of 70 to 80°C.

After this, the pulp is led to a screening device 16, which is typically a pres¬

sure screen, whose operation is based on a pressure plate, and to a drier 17

and finally to a storage 18. In the screening, coarse and long fibers are typi¬

cally removed, and the reject can be refined again and admixed to the pulp.

Normally, refined pulp made by the TMP process is dried separately either in

a flash drier or in a drying machine. In a drying machine, a pulp mat is formed

of the refined pulp, and these mats are rolled up for the time of storage. The

finished raw material typically has a dry matter content higher than 75%. The

finished refined pulp 3 is transported to an insulation material factory

according to the use. Before the refined pulp stored in this way can be used

as raw material for wool boards, the pulp mats must be shredded to fibers

again.

Dilution water is used in refiners for various reasons. The dilution water lubri¬

cates and cools the refiner and has an effect on the consistency of the

refined pulp. It has been surprisingly found that raw material for thermal

insulation can also be made with a significantly smaller amount of water, or

the use of water can even be totally eliminated by selecting the raw materials

and the process parameters, for example the refining conditions, on one

hand according to the requirements of the final product and on the other



hand according to the properties of the raw material. It is thus possible to

significantly reduce the energy consumption and the production costs.

Furthermore, the method can be implemented with existing production

equipment even if the use of water was totally abandoned. This is possible,

for example, by selecting suitable process parameters so that one refiner

used in the process is only applied for drying and for increasing the dry mat¬

ter content of the raw material.

It is significant that the fibrous raw material for thermal insulation does not

need to be quite as fine as the raw material for paper, or even the raw mate¬

rial for wool boards of prior art. Thus, the refiners can be used to make more

coarsely refined pulp, and a larger blade gap can be applied, wherein the

energy consumption of the refiners is reduced, and the use of dilution water,

for example for reducing the consistency or for preventing the burning of the

refined pulp, can be reduced or totally abandoned. The fibrous raw material

for thermal insulation can be coarser than before, and it can have a greater

fiber length. Furthermore, such raw material has a substantially lower water

retention capacity than pulp used as raw material for paper. For these rea-

sons, a low specific energy can be used with the refiners, wherein the need

for cooling and lubrication is reduced or eliminated by selecting the refining

conditions in a suitable way. Consequently, the fibrous raw material made of

refined pulp obtained already after the refining is sufficiently dry with respect

to its dry matter content, typically at least 75%, and separate driers will no

longer be needed. The finished raw material is obtained from the vapour

separation cyclone, for example from its screw conveyor. Furthermore, curled

fibers can also be accepted as raw material, wherein there is no need for

removing the latency, and there is thus no need for the latency removal con¬

tainer 15.

To enable the operation of the refiner, the new TMP process is also signifi¬

cantly influenced by the properties of the wood chips, particularly the dry

matter content. This is taken into account in the control parameters of the

process, particularly in the refining conditions.

The fibrous raw material for the TMP process is cellulose based raw material,

for example wood, preferably softwood and particularly spruce. The target is



a fiber distribution having a high content of long fibers and a low content of

fines. It is also possible to use hardwood, for example aspen and birch.

Wood chips are made of wood by methods known as such. The wood chips

have preferably been chipped and sieved in such a way that the chips sup-

plied into the preheating silo 10 are substantially elongated in shape.

Because of the processing conditions, it is also possible to use chips of other

shapes as the raw material, and the moisture content of the raw material or

the size of the chips are not of great significance, as long as the moisture

content of the raw material is taken into account in the selection of the proc-

ess parameters in a way to be described hereinbelow. Sawdust is also useful

for partly replacing larger chips.

According to a first embodiment of the process, the chips used as raw mate¬

rial are not washed with water, wherein an unnecessary drop in the dry mat-

ter content of the chips is avoided, and thereby also unnecessary heating or

application of energy for removing moisture.

According to a second embodiment of the process, the chips are fed into a

refiner under a suitable pressure, particularly under an elevated pressure,

wherein the preheater 12 of prior art is not necessary. In these embodiments,

the chips are refined in the first refiner by applying relatively little energy,

wherein the energy applied is not sufficient to overheat or ignite the chips in

the refiner, and the addition of water into the refiner is avoided.

In a third embodiment of the new process, a suitable coarseness of the

refined pulp is achieved already in the first refiner, and the refined pulp is

dried downstream of the first refiner. The dry matter content of the refined

pulp downstream of the first refiner is preferably more than 60%. This drying

can also be performed with the second refiner. The second refiner is thus

used as a through drying machine. If the dry matter content of the refined

pulp downstream of the first refiner is about 60% or higher, the drying can be

performed in the second refiner, so that it will not be necessary to modify the

system of prior art and to include a separate drier. Thus, refiner lines of prior

art can be converted to a separate fibre board pulp line at very low invest-

ment costs, or refiners of prior art can be applied in the production process of

wool boards. In some embodiments, the heat released with vapour in the



process is recovered. If a separate drier is used, the drying is accomplished,

for example, by means of hot air.

The above-mentioned first embodiment is illustrated in Fig. 2 . In this

embodiment, the chips are blown by means of a blowing device to a separa¬

tor, for example by means of hot air produced by a fan to an air density sepa¬

rator (ADS) 20, in which impurities, such as rocks and bits of iron, are sepa¬

rated from the chips. The chips are dried by the hot air which is provided by

means of a heat exchanger, in which the air is heated by means of vapour

obtained from the refiners. This separation replaces the washing with water

by means of corresponding equipment 11 known from the process steps of

prior art (cf. Fig. 1b).

In view of the subsequent steps of the process, it is the dry matter content of

the raw material used that is significant. The most common raw materials are

fresh chips, with a dry matter content of about 45%, and dry chips, with a dry

matter content of about 89%.

Downstream of the air separator 20, the chips are guided to, for example, a

screw conveyor and from there to a preheater 12. The chips are preheated

under a pressure of, for example, 80 to 50 kPa and at a temperature of 1 7

to 128°C. In the preheating, it is possible to utilize vapour 2b or 2c obtained

from the refiner. The preheating temperature and pressure correspond to

each other according to the saturated water vapour pressure. Preferably, the

preheating pressure is 170 kPa, wherein the temperature is about 130°C,

because such a selection enables the use of high energy in the refiner,

wherein the once-refined pulp to be made comprises long fibers.

A second embodiment is shown in Fig. 3 . In the solution of Fig. 3 , preheating

in the preheater 12 can be replaced by increasing the feed pressure used in

the refiner 13, wherein the temperature of the refiner also rises in a way cor¬

responding to the vapour pressure. For example, by applying a refiner feed

pressure of 220 kPa, the corresponding temperature being about 136°C,

separate preheating will not be necessary. This is not possible in all TMP

processes, but in many new processes it is possible to increase the refiner

feed pressure and thereby to bypass the preheating and to transfer the chips



to the refiner 13 directly from the air separator 20 by applying, for example, a

screw conveyor.

As shown in Figs. 2 and 3 , the first refiner is a single disc refiner (SD), which

is a disc refiner or a conical refiner, and in which one disc rotates, the other

being stationary. The second refiner shown is also a single disc refiner.

In the first and second embodiments, the specific energy applied for the first

refiner 13 is 833 kWh per ton or lower, in some cases only about 80 kWh per

ton, without dilution waters and under a high pressure of 300 to 400 kPa,

wherein the temperature is 143 to 151 °C, and a low blade rotation speed, for

example 1000 to 1200 rpm, is applied. Specific energy refers to the quantity

of energy used in a refiner per ton of raw material fed into the refiner. Com¬

pared to a conventional TMP process, in which the energy consumption is in

the order of 2.0 to 2.2 MWh per ton (typically divided between two refiners),

the heat formation is considerably lower in this embodiment. However,

because energy is introduced into the process, the chips are dried during the

refining. No dilution water is added into the refining, because the water con¬

tained in the chips and the water of the vapour are sufficient to make the

chips a good fibrous raw material for thermal insulation. The chips do not

burn in the blade gap, because the requirements of the fibrous raw material

for thermal insulation allow the use of a large blade gap and thereby said low

specific energy level of the refiner. In a conventional TMP process, the rota¬

tional speed of the refiners is typically 1500 to 1800 rpm. In these embodi-

ments, a lower rotational speed gives coarser once-refined pulp containing

longer fibers and having desired properties. Preferably, coarse feeding or

retaining blades are used in the first refiner, wherein the once-refined pulp

comprises long fibers, is coarse and free from fines, in which pulp the fibers

are flat. What is decisive is the dry matter content achieved at the first refiner.

Increasing the consumption of energy will also give a higher dry matter con¬

tent. According to some typical examples, the dry matter content of the chips

being 45% and the specific energy of the first refiner being 500 kWh per ton,

the dry matter content of 64% for the refined pulp can be achieved; and in a

corresponding manner, the dry matter content of the chips being 89% and

the specific energy of the first refiner being 83 kWh per ton, the dry matter

content of 95% for the refined pulp can be achieved.



In some embodiments, a screening device 2 1 is applied downstream of the

first refiner, to screen the once-refined pulp coming from the first refiner

according to the fiber size. Too large fibers are recirculated and mixed with

the chips 1 to be refined again. The screening device 2 1 is placed upstream

of the cyclone, in which vapour is separated from the refined pulp. The

screening device is preferably a blow-off pipe screening device which is

presented in publication WO 01/42556 A 1 and in which coarser fibers and

fiber bundles are separated out of the refined pulp by means of a high speed

as well as a mixture of refined pulp and, for example, air or vapour.

In processes according to the first and second embodiments, the dry matter

content of the once-refined pulp obtained from the first refiner can be higher

than 60% but clearly lower than 75%, so that the once-refined pulp has to be

dried further. This is, for example, a situation in which the dry matter content

of the chips used as raw material is about 45%. In said embodiments, the

second refiner is applied for drying once-refined pulp to desired dry matter

content. In the second refiner, a lower specific energy is further applied, for

example 125 to 250 h per ton.

Preferably, in the second step, the aim is not to refine the refined pulp but the

blade of the refiner is selected so that heat develops in the fibers but the fiber

is not modified and the fibre distribution is not affected. Consequently, the

blades load the fiber material but no fines are released from the surface of

the fibers and the fibers are not fibrillated. The heat and vapour developed in

this process dry the once-refined pulp in such a way that downstream of the

second refiner, the dry matter content of the refined pulp is at a desired level,

preferably higher than 75%.

According to a typical example, the dry matter content of refined pulp down¬

stream of the first refiner is 64%, and the specific energy of the second

refiner is 250 kWh per ton, wherein the resulting dry matter content of the

pulp refined by the refiners and dried is 85%.

A third embodiment of the process is shown in Fig. 4. The raw material used

in it consists of dry chips, and the coarseness and the energy level of the first

refiner are set such that by selecting the refining conditions to be suitable,



raw material of sufficient quality for thermal insulation is obtained already by

the first refiner. In this embodiment, the refining of the chips is performed by

applying only one refiner. Thus, the raw material used consists of sufficiently

dry chips, wherein the dry matter content is higher than 45% and the specific

energy of the first refiner is low, typically lower than 800 kWh per ton, or pref¬

erably lower than 500 kWh per ton. Thus, the dry matter content of the

refined pulp obtained already from the first refiner is higher than 75%. This is

sufficiently dry as raw material for thermal insulation. In the third embodi¬

ment, it is also possible to use fresh chips, whose dry matter content is typi-

cally 45%, as raw material, but in this case a separate drier is needed down¬

stream of the first refiner, if no second refiner is available, for example as a

through drying machine. Such drying can be implemented by known methods

(cf. Fig. 1, drier 17), but this is not reasonable in view of energy efficiency.

However, it should be noted that the water retention capacity of the fibrous

raw material for thermal insulation is substantially lower than that of paper

pulp. Thus, the drying consumes less energy than the drying of a corre¬

sponding quantity of paper pulp. The application of the second refiner as a

drier corresponds to said first or second embodiment of the process.

The specific energy to be used in the refiners in the different embodiments

will depend on the dry matter content of the raw material supplied into the

process, as well as on the embodiment itself: whether once-refined pulp is

dried further, or whether only one refiner is used. The specific energy of the

refiner will be determined according to the raw material. By calculation, it is

possible to find out - when the raw material used is known - what kind of

specific energies of the refiner or refiners can be used to produce raw mate¬

rial for thermal insulation having a dry matter content of at least 75%, without

a need for further drying of the raw material or the refined pulp by means of a

separate drier.

In a fourth embodiment of the process, the vapour 2a, 2b and 2c developed

in the preheating or in the refiners is utilized for heating the air needed in the

air separator 20 and for drying the chips. This is illustrated in Fig. 5, in which

air 50 is led via a heat exchanger 5 1 to the air separator 20. In a corre-

sponding manner, the vapours formed in the refiners are led as a heat source

into the same heat exchanger. Thus, no external heating will be necessary.

The heat contained in the vapours 2b, 2c from the refiners can also be



recovered in a preheater according to the first embodiment (see Fig. 2, pre-

heater 12). In a corresponding manner, the heat recovery can naturally be

included in the second and third embodiments (see Figs. 3 and 4). Further¬

more, the heat recovery can be included in the first embodiment (see Fig. 2)

by leading the vapour 2a released from the preheater 12 into the heat

exchanger 50.

The fibrous raw material 3 for thermal insulation obtained by the above

embodiments is light in colour and thereby well suited for the production of

thermal insulation boards. The colour is influenced by the process conditions

applied and the raw material.

According to a typical example, the fibrous raw material for thermal insulation

obtained from the process is coarse, and its standardized freeness value

(CSF, Canadian Standard Freeness) is higher than 750 ml. The fiber distri¬

bution, in turn, is more than 80% of so-called long fibers (+28 mesh as a

measurement wire) and less than 5% of so-called fines (200 mesh as a

measurement wire), measured by a Bauer McNett fractioning device (BMcN).

For transferring the chips used as raw material, the refined pulp and the fin¬

ished fibrous raw material in the presented process, it is possible to apply

devices known as such, including various conveyors and transfer devices,

such as above-mentioned screw conveyors, belt conveyors, transfer devices

based on gravity, or devices utilizing air blowing.

The invention is not limited solely to the above-presented embodiments and

examples, but it can be varied within the scope of the appended claims.



Claims

. A method for producing fibrous raw material for thermal insulation in a

thermomechanical process comprising:

conveying cellulose based chips (1) from storage (10) to removal of

impurities;

characterized in that the method also comprises:

separating impurities from the chips and supplying the purified chips

to a first refiner (13); and

refining the chips to refined pulp in a first refiner (13), the dry matter

content of the refined pulp downstream of the first refiner being pref¬

erably at least 60%.

2 . The method according to claim 1, characterized in performing the refining

by using a first refiner (13) which is a single disc refiner.

3 . The method according to claim 1 or 2, characterized in controlling the

process in such a way that the dry matter content of the finished fibrous raw

material obtained is at least 75%.

4. The method according to any of the claims 1 to 3, characterized in per¬

forming, downstream of the first refiner (13), drying of the refined pulp by

using a second refiner (14), to which the refined pulp is led via vapour sepa-

ration, and increasing the dry matter content of the refined pulp in the second

refiner (14).

5. The method according to claim 4 , characterized in performing the drying

by using the second refiner (14) without substantially affecting the fiber distri-

bution of the refined pulp.

6. The method according to any of the claims 1 to 5, characterized in con¬

veying the purified pulp downstream of the removal of impurities directly,

without preheating after the purification, to the first refiner (13).



7. The method according to any of the claims 1 to 6, characterized in blow¬

ing the chips from storage ( 1) by means of hot air to the removal of impuri¬

ties, and separating the impurities from the chips by means of air.

8. The method according to claim 7, characterized in supplying vapour (2b,

2c) from vapour separation and producing the hot air (51 ) for the blowing by

means of a heat exchanger (50) and vapour.

9. The method according to any of the claims 1 to 8, characterized in per-

forming the grinding of the chips by means of not more than two refiners, and

applying a specific energy consumption not higher than 800 kWh per ton,

preferably not higher than 500 kWh per ton, in the refiner/refiners.

10. The method according to any of the claims 1 to 3, characterized in per-

forming the drying of refined pulp downstream of the first refiner (13) by using

a separate drier, and increasing the dry matter content of the refined pulp in

said drier.

11. The method according to any of the claims 1 to 10, characterized in that

the finished refined pulp has a freeness value, by CSF (Canadian Standard

Freeness) measurement, higher than 750 ml, and a long fiber content, by

BMcN measurement (+28 mesh), higher than 85% and a fines content

(200 mesh) lower than 5%.

12. The method according to any of the claims 1 to 1 , characterized in

conveying the purified chips to the first refiner (13) without washing with

water.

13. The method according to any of the claims 1 to 12, characterized in

conveying the refined pulp downstream of the refining to screening of the

fibrous pulp and from there to vapour separation and then to storage of fin¬

ished fibrous raw material (3) having a desired dry matter content.

14. The method according to any of the claims 1 to 13, characterized in car-

rying out the refining by using the first refiner (13) in such a way that the

refining is accomplished without dilution water.



15. The method according to any of the claims 1 to 14, characterized in car¬

rying out the grinding and drying of the chips by applying a thermomechani-

cal process which is at least partly modified from the production of pulp used

as raw material for paper to the production of fibrous raw material for thermal

insulation.

16. The method according to claim 15, characterized in utilizing at least one

refiner intended for production of raw material for paper, in a modified way for

the production of fibrous raw material for thermal insulation.

17. A system for producing fibrous raw material for thermal insulation in a

thermomechanical process, the system comprising:

conveyor and transfer devices for conveying cellulose based chips

( 1 ) from storage (10) to the removal of impurities;

characterized in that the system further comprises:

a separator (20) for separating impurities from the chips, and con¬

veyor and transfer devices for conveying purified chips to a refiner;

and

a first refiner (13) for refining the chips to refined pulp, the first refiner

(13) being further adapted to refine the chips to refined pulp whose

dry matter content is preferably at least 60%.

18. The system according to claim 17, characterized in that the first refiner

(13) is a single disc refiner.

19. The system according to claim 17 or 18, characterized in that the system

further comprises, downstream of the first refiner (13), a second refiner (14)

adapted for drying refined pulp and increasing the dry matter content of

refined pulp without substantially affecting the fiber distribution of the refined

pulp.

20. The system according to any of the claims 17 to 19, characterized in that

the system further comprises conveyor and transfer devices for conveying

purified pulp downstream of the removal of impurities directly, without pre-

heating after the purification, to the first refiner (13).



2 1. The system according to any of the claims 17 to 20, characterized in that

the system further comprises blowing devices for blowing the chips by means

of hot air from storage ( 1) to the removal of impurities, said separator being

adapted to separate impurities from the chips by means of air.

22. The system according to any of the claims 17 to 2 1, characterized in that

the separator (20) and the conveyor and transfer devices are adapted to

convey the purified chips without washing to the first refiner.

23. The system according to any of the claims 17 to 22, characterized in that

the system also comprises:

a screening device (21 ) for screening the refined pulp after the refin¬

ing,

vapour separation devices for performing vapour separation after the

screening, and

conveyor and transfer devices for conveying the finished fibrous raw

material (3) having the desired dry matter content, to storage.

24. The system according to any of the claims 17 to 23, characterized in that

at least part of said system for refining and drying chips has been converted

from a thermomechanical process that has been applied for the production of

pulp intended as raw material for paper.

25. Fibrous raw material for thermal insulation, characterized in that the fin-

ished raw material has a freeness value, by CSF measurement (Canadian

Standard Freeness), higher than 750 ml, and a long fiber content, by BMcN

measurement (+28 mesh), higher than 85%, and a fines content (200 mesh)

lower than 5%.

26. The raw material according to claim 25, characterized in that it has been

refined and dried by applying a thermomechanical process.
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