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1. Brief description and the main technical data 

1.1. Coal-burning kiln „EURO” (hereinafter – “kiln”) is provided for obtaining charcoal for economic 

reasons by processing remainders of wooden pieces and wood-pulp of hardwood and softwood. Kiln 

can be used by companies that operate in the sphere of preparing and processing wood-pulp. Kiln can 

be transported observing requirements of transportation, dismantling and installation, as well as 

installations on the prepared site according to regulations (see Appendix 1). 

1.2. Source material for obtaining charcoal is wood-pulp from hardwood and softwood (foliage tree, 

industrial waste, ends and joinery waste). 

1.3. Climatic conditions for coal usage: 

�  air temperature – from minus 30 to plus 40 centigrade; 

�  relative air humidity (average per month) under 80%, if temperature is 20 centigrade and 

atmospheric pressure from 86 to 106 kPa (from 650-800 mm mercury pressure). 

1.4. The coal consists of 2 cameras which are connected with furnace camera. Each camera has smoke 

output pipe and switch for loading/discharge. Cameras are equipped with gas output canals that are 

utilized for gas moving to furnace camera during pyrolysis. This ensures ecological cleanness of the 

process. Below the camera there is a lug for water condensate (which extracts during drying) drainage. 

Construction of the coal ensures regimes of drying and pyrolysis. The coal must be under constant 

monitoring – 3 working shifts each 8 hours. 

1.5. The basic parameters and dimensions of the coal must comply with sizes indicated in Table 1. 

Table 1 

No 
Name of the parameter and 

dimension 

Size of the parameter and 

dimension 

1 Producing capacity (t/per month*) 25-45 

2 Energy consumption (kW/h) 0,6 

3 Length of the working cycle (hours*) 12-24 

4 
Wood consumption while heating* 

(m3/per 24 hours, not more) 
1 

5 

Dimensions (mm, not less): 

-length 

-width 

-height 

 

 

4 300 

6 500 

2 500 

 

6 Mass (kg) 9 500 
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*Size of the parameter depends on the following factors: wood-pulp humidity, wood species (minimal: aspen; max.: 

hornbeam, Crimean oak); size of the piece. If comparing with nominal (55% relatively), increasing humidity reduces 

producing capacity significantly and increases wood consumption while heating. If the humidity if 70% relatively (newly 

hacked down foliage tree during the period of circulation), producing capacity decreases for 15-20%. Working cycle 

includes wood-pulp drying, pyrolysis, but does not include preparation of raw materials, loading, cooling and discharge of 

the charcoal.  

 

2. Completeness 

 

No Name Number 

1 Drying/pyrolysis camera 2 

2 Furnace camera 1 

3 Truck 12 

4 Pier 2 

5 Exchangeable parts of pier 4 

6 Draught pipe 6m/p 2 

7 Clay and bricks set (hermetization of junctions) 1 

8 Packing pipe for pyrolysis 2 

9 “Cockleshell” type ventilator, 0.55kW/h 1 

10 Temperature measuring instrument with 8 channels 1 

11 Temperature adapter (thermo pair) 8 

12 Certificate  1 
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Picture 1 
 
 
 

 
Picture 2 
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regime Draught pipe 

bolt closed 

Camera in 
pyrolysis regime 

Furnace camera 
bolt open 

Furnace camera 
bolt closed 

Draught pipe 
bolt open 
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3. Serving time and producer’s guarantee 
 
3.1 Average serving time of the kiln is not less than 5 years. 

3.2 Company-producer ensures functions of the kiln if the user observes storage, installation and 

exploitation requirements. 

3.3 Exploitation warranty period of the kiln is 12 (twelve) months starting with the moment of putting 

into operation by the user.  

3.4 Company-producer undertakes to clarify and eliminate damages occurred during warranty period 

free of charge.  

3.5 Criteria of extreme conditions of the kiln: 

�  Mechanic damage of the kiln and furnace shell when it becomes fire hazard, but not less 

than 50%; 

�  Repair expenses exceed 50% of expenses for a new kiln.  

3.6 Company-producer can refuse free of charge replacement or repairs if: 

�  Damages are caused by mechanic influence on furnace shell and details; 

�  Installation and exploitation requirements were not observed; 

�  The user himself has carried out repairs and changed the construction of the kiln.  
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4. Storage and installation features  

4.1. The kiln must be stored in premises where fluctuations of temperature and humidity do not differ 

significantly from those in fresh air (for example, in tents, metallic storehouses without heat isolation). 

Steam of acid, alkali and aggressive gas cannot be present in storehouses. 

4.2. Near the kiln place there must be a shield with the necessary fire security equipment and ladder in 

accordance. Fire security equipment should be accessed freely. 

4.3. Kiln has to be installed using lifting machine with lift capacity at least 5 tons. 

4.4. Drying/pyrolysis camera and the basis should be with height not less than 300 mm produced from 

expanded clay aggregate or other heat isolation materials. Moreover, the square under the kiln must be 

evened to 0�  and prepared according to Appendix 1. Deepening of furnace camera in relation to 

pyrolysis camera is 80mm. Under the additional space for loading trucks with raw materials there must 

be a solid base (see Appendix 2).  

4.5. Under the pier (see Picture 2) deepenings not less than 400 mm and with diameter with complies 

with pier base are installed in the ground and pier is put in them. Free space in the ground is filled with 

broken brick or broken stone and cemented at the end. After cementing one must wait for cement to 

become hard. If in case when installing pier temperature is 0 centigrade it is advisable to use special 

mixtures for cement.  

4.6. A shield must be installed at the place where it would not inconvenience operations related to kiln 

exploitation, installation and dismantling. Shield is used for power connection and installation of 

temperature measurer and “Cockleshell” type ventilator on/off tumbler.  

4.7. Furnace camera is installed first, afterwards – from right and left side – drying/pyrolysis cameras. 

Connection of base nodes of furnace camera and drying/pyrolysis cameras is performed (see Picture 

2). Drying/pyrolysis cameras are connected to shells of draught pipes (see Picture 2) above which 

draught pipes are installed. Cladding ensures hermetism of junctions. Afterwards (see Appendix 3) it is 

covered with brick using clay which is included in delivered set.  
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Picture 2.1  
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Temperature adapters (thermo pairs) are installed taking into account the 
following modifications:  

A – short, measuring range - 40..10000C – two; 
B – short, measuring range - 40..8000C – four; 
C – long, measuring range – 40.. 8000C –two; 

 
Temperature adapters’ installation scheme  
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5. Description of kiln exploitation  
 

5.1 At first wood-pulp is prepared manually or using cleaving machine. Diameter of the cleaved wood 

cannot exceed 150 mm, length must comply with size of trucks and maximum loading must be 

ensured. 

5.2 Prepared wood-pulp is loaded into trucks. Each next layer is put crosswise on the previous layer. 

When loading it must be noted that above layers are subject to greater heating than the lower ones, 

thus thicker wood-pulp must be placed above but thinner – lower. After loading wood doors of trucks 

are closed and they must ensure hermetism. For hermetization asbestos packing, sand-clay mixture and 

other packing materials that ensure hermetism and are effective in 500 centigrade can be used. Only 

openings for drainage of condensate (see picture 3) and pyrolysis gas extraction are open.  

 

 
 

Picture 3 
 
 

The first switching on  
 

5.3 Let’s call drying/pyrolysis cameras “right” and “left” (see Picture 4).  

5.4 Before turning on the kiln in working regime, warming of furnace must be performed. It is 

necessary to open furnace camera bolts fully and valves of smoke output pipes halfway open. 

Afterwards make a fire; opening draught door halfway close furnace door. Furnace is warmed in order 

to harden chamotte mixture which is used when putting a brick in furnace. This operation is 8-12 hours 

and burning must be maintained in furnace.  

5.5 It is advisable to perform “empty-warming” of both cameras in order to decrease wood 

consumption and obtain normal working regime. To obtain this both valves (right and left) of furnace 

and draught pipes must be open. Afterwards furnace is kindled with wood and ventilator cockleshell is 

!��������������������������� "���
��������������������������#�
�����������������������

Openings for pyrolysis gas extraction and lug for condensate drainage must 
be open in drying/pyrolysis regime and closed in cooling phase 

$����������������������
�����%���������
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switched on. Depending on season and weather conditions, the kiln can work idling from 12 to 28 

hours.  

5.6 In order to adjust regime “pyrolysis” in the left camera, left valve of furnace must be open but the 

right – closed. Moreover, draught pipe valve of the left camera must be closed but the right – open. 

The abovementioned operations adjust regime “pyrolysis” in the right camera. (see Picture 4).  

5.7 Three trucks are loaded in each camera. As initially trucks full with humid materials are put in the 

left and right cameras, wood-pulp in the left camera dries at the beginning and only afterwards is 

exposed to pyrolysis.  

 
 
 
 

 
 
5.8 When the wood-pulp loaded in the left camera is dried completely, i.e., when water has stopped 

extracting from the wood-pulp (see lug for condensate drainage) according to indication of thermal 

adaptor which shows 250 centigrade, regime “pyrolysis” (from 6 to 12 hours) will begin in the camera. 

The regime consumes less wood and if temperature is from 280 centigrade, pyrolysis gases are 

extracting which are burned in the furnace camera, this ensures maintenance of the process without 

using wood-pulp. Regime “pyrolysis” has to be maintained carefully, in case of necessity, i.e., lack of 

fire or temperature drop in the camera in regime “pyrolysis, wood should be added into furnace. In 

order to reduce consumption of wood, cockleshell ventilator can be switched off, however, in case of 

up-draught or temperature drop the ventilator must be switched on. When switching off the ventilator, 

the draught door must be open and with its assistance the draught is regulated. 

5.9 Low temperature pyrolysis begins if temperature is 250 centigrade and ends if temperature is 450-

480 centigrade. Increase of temperature above 480 centigrade in the camera as well as heating gas 

Draught pipe 
bolt closed 

Camera in 
pyrolysis 
regime 

Camera in 
drying 
regime 

Furnace camera 
bolt open 

Furnace camera bolt 
closed 

Draught pipe 
bolt open 
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temperature increase above 1000 centigrade at the entrance into drying/pyrolysis camera might 

damage kiln construction.  

5.10 After pyrolysis regime end which will be indicated by lack of pyrolysis gas extraction in the 

furnace as well as temperature drop in the camera, the right camera is adjusted in regime “pyrolysis” 

but the left – regime “drying”.  

5.11 After shift of regimes the left camera trapdoor is opened and pyrolysis smoke is released. 

In order to prevent from accidents “cockleshell” ventilator must be switched off and draught door of 

furnace must be closed for the moment when loading trapdoor is open.  

After 15-20 minutes the trapdoor is opened fully and trucks are taken out from camera.  

5.12 After taking out all 3 trucks trapdoor of camera is closed in order to prevent from heat loss.  

5.13 Trucks with obtained coal are placed in the places provided for cooling (see Appendix 2). Coal is 

discharged from trucks after 12-24 hours depending upon weather conditions with shovels or coal 

forks. Coal is cool completely when the shell of camera is cooled until 30-40 centigrade.  

5.14 Trucks loaded with the new wood-pulp are moved on pier to discharged camera which is adjusted 

in regime “drying”.  

 
Continuous working cycle  

 
5.15 Continuous working cycle can be described by lack of technological stopping of the kiln, i.e., 

temperature does not drop less than 120 centigrade in the inside of drying/pyrolysis camera.  

5.16 After first switching on one must wait for temperature increase in the right camera (which is 

adjusted in regime “pyrolysis”) up to 250 centigrade, then wood-pulp pyrolysis will begin at the 

temperature 280 centigrade, pyrolysis gases will form which are burned in furnace camera that 

maintains the process.  

5.17 Circulation repeats. 
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Working regimes of the kiln  
 
Picture 5 shows (1) that during heat input through the shell of truck, inside the drying/pyrolysis 

camera, temperature increases inside the truck (2).  

 

 
 
Afterwards pyrolysis process carries out four phases: 

 
1. Drying (II). Temperature is net more than 150 centigrade. Process is endothermic (absorbing heat); 

drying process must be controllable. Drying is divided in two stages. Process depends on the initial 

humidity of the wood-pulp. The more humid wood-pulp is, the more heat is needed for completing this 

process, thus it takes longer/ Heat input volume depends on temperature difference, but for 

volatilization more energy is needed. Temperature of heat carrier must be increased or the drying stage 

must be prolonged. However, during intensive drying with high temperature, vapour tears wood-pulp 

and the coal is imperfect – fragile, with gaps. In Technologies of pyrolysis heat carrier temperature for 

drying is determined up to 220 to 260 centigrade (which is average temperature in the camera). While 

wood-pulp is not dried its temperature (with normal pressure) is left 100 centigrade of at little bit more.  

Drying almost always is divided in two phases. The first – advance drying in the camera in regime 

“drying”. The second – after-drying of raw materials during the process of pyrolysis, i.e., after 

completing the second stage.  

2. (III) Decomposition of chemical-celluloses, chemically joined water part split off, CO, CO2, 

methane, acetic acid, methanol forming. Temperature 150 … 275 centigrade. Endothermic process. 

 3. (IV) Division of celluloses and lignine. Second polymerization reactions. Forming of basic tar. 

Temperature 275 …450 centigrade. Exothermal process (extracts heat). It is difficult to manage and 

control. Gases formed during the phase are burned in furnace camera. During sharp temperature 

increase, i.e., non-compliance of time regimes (shown in Picture 6, it is necessary to switch off 
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“cockleshell” ventilator and open draught door of furnace camera for three-quarters. If in the camera 

during regime “pyrolysis” or before the temperature drops, i.e., before it has reached 450 centigrade, 

pyrolysis gas extraction will be stopped, furnace must be switched on using wood and closing draught 

door and switching on “cockleshell”.  

During the fast pyrolysis one can obtain for 30% to 50% less coal than if spending longer time in the 

heat zone.  

4. (V) Heating coal. Cleaning carbon carcass from remainder of volatile substances. Majority of 

consumers think that coal is qualitative if its heating is completed at temperature 450…550 centigrade. 

It is implemented in the following way: after wood-pulp pyrolysis completing, furnace must be kindled 

using wood, closing draught door and switching “cockleshell” on. 

 
Notes 

�  Raw materials loaded in pyrolysis camera must be from one type.  

�  During pyrolysis and drying flame must be maintained in the furnace. 

�  The larger wood size is (that are taken for pyrolysis), the bigger is hard remainder. However, if 

putting in uneven raw materials and due to rapid extraction of evaporable products, charred 

materials split and 10% of small coal is formed, with size of parts less than 12 mm obtained 

charcoal after sorting according to size of pieces are consumed by consumers or recycled.  

 

6. Technical requirements of charcoal  
 

Good charcoal save wood-pulp structure, wooden chumps of coal pieces, especially coniferous, annual 

rings must be seen.  

Good charcoal must be durable, shining black, with few radial gaps and if knocking it must emit 

sonorous sound, as well as it burned easily and without smell and smoke.  

Charcoal is hydroscopic; it absorbs air humidity especially during rain and storing in low, humid and 

deluged places without cover.  

Consequently charcoal must be stored in closed premises or under overhang on covering on support, 

on elevated dry square.  

The main features of charcoal are durability which reduces losses during its loading/discharging and 

transportation.  

Durability is influenced by wood type. For example, birch charcoal is more durable than those of pine-

tree and aspen; those from large parts of wood trunk are durable but those from small branches – vice 

versa.  
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Photograph of charcoal 

 
Picture 6  

 
7. Safety techniques  

 
7.1 Maintenance staff during exploitation of the kiln must use protective equipment according to State 

standards, namely leaflet that protects from charcoal dust entering respiratory organs, special gloves, 

men clothes that protect from high temperature according to State standards. 

7.2 At least 3 times a month inspection of all the lugs used for humidity, pyrolysis gas and steam 

output, checking obstructing and entirety. In case of obstructions lugs must be cleaned.  

7.3 It is forbidden: 

�  To open furnace door without switching off “cockleshell” ventilator; 

�  Open loading trapdoor of the camera and furnace camera valves; 

�  One person loading, discharging trucks in drying/pyrolysis camera; 

�  Open trucks until complete drying, charred check and partial discharging because of serious 

injury factor, if partially quenched coal would flare up.  

�  Enter in drying/pyrolysis camera heated above 200 centigrade for loading/discharge trucks.  

�  Open drying/pyrolysis camera trapdoor, without switching off “cockleshell” ventilator.  

 
8. Fire safety 

 
8.1 At the front of the kiln, at 1-2 m distance from obtained production loading side a bucket full of 

water or primary condensate. Water from any water bodies can be used. In winter sand can be used. 

8.2 During summer under furnace from loading door side a bowl 80*80 cm, 6-8 cm high full with 

water must be placed for raking out ashes and quenching hot coal if they fall out of the furnace during 

loading the wood.  

8.3 The square under the kiln 8.2*15.6 must be solid and cleaned from brushwood, bushes, and in 

winter – from snow, but in summer – from burning staff and dug round a pit 40x50 cm wide and 

burning soil layer deep and covered with sand or soil. 
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8.4 If coal flares up in the truck, door must be hermetized until end of complete burning, and a bucket 

of water must be poured in. 

8.5 Minimal distance from the kiln to building, form the foliage tree forests is less than 30 m, from the 

coniferous forest – not less than 50 m.  

8.6 In the place of the kiln a shield must be installed with the necessary fire safety equipment and 

mobile ladder. 

8.7 Wood is burned in the external furnace by torch type method through furnace door. 

8.8 Organizing coal burning place using one or more kilns it is necessary to develop square design 

coordinating it with State fire safety supervision institution. 

8.9 Burning decomposition products from gas output pipe from pyrolysis camera move into kiln 

furnace for burning. 

 
9. Kiln maintenance  

 
9.1 During using the kiln the user must fill in the register where thermo adapter indices are fixed every 

hour. 

9.2 Before work beginning the responsible person for kiln exploitation is appointed. 

9.3 Furnace-bars must be cleaned constantly from ashes, coal etc., ensuring qualitative air supply. 

9.4 Coal burning team contains 1 leader and 2 coal burners operate one kiln during wood-pulp 

remainders preparing and charring. Moreover, division of labour is possible, i.e., during night when it 

is not necessary to discharge coal or load/discharge trucks and prepare raw materials, one person who 

has completed training can be present.  

9.5 Duties of coal burning team are: charring remainders, loading and discharge of the kiln, monitoring 

the kiln, wood-pulp preparing, i.e., cleaving big wood pieces, sawing long wood pieces, bringing 

wood-pulp and coal in distance of 30 m.  

9.6 Team performs wood-pulp preparing during heating and cooling period (except for coal burner 

who stood on guard at kiln furnace during night shift). 

9.7 Team that consists of 3 coal burners, operating 3 kilns can burn out 270-400 tons per year. Team 

that consists of 4 persons can prepare 2000 m3 woodblocks per year.  
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10. Equipment necessary for operating one kiln  

 
No Name Number 

1 Axe 2 

2 Cleaving machines 2 

3 Kiln rake 1 

4 Crowbar 1 

5 Buckets for water 6 

6 Shovels 3 

7 Coal or vegetable forks 1 

8 Metallic barrel for water 200-300 l 2 

9 Electric saw or motor-saw 2 

 
11. Obtained charcoal according to wood-pulp species 

 

No Name of wood 
Mass of absolutely dry 

wood, kg/m3 

Obtained 

charcoal, kg 

1 Hornbeam 630 220 

2 Oak, maple, ash-tree 550 190 

3 Larch, elm 520 180 

4 Birch 500 170 

5 Alder 420 140 

6 
Pine-tree, aspen, lime-

tree, fir-tree 
400 130 

7 Poplar 380 120 

 

12. Price and guaranty 

 

Price for 1 oven in view of completion EUR (without VAT) – by agreement 

Transportation expenses to delivery goods from customs warehouse to the exploitation place pay a 

client. 

Attention: producer of this product and the official distributor in Baltic States “ARHEO” LTD 

ensure the guarantee and full service. The producers guaranty the product capacity and proper material 

usage. Innovations and new technologies are used to produce the product. 
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13. Contacts 
 

 
«� RHEO», LTD 
Udens street 12 — 114, Riga, LV — 1007 
Registration number: LV 40003961626 
SEB banka, code UNLALV2X 
Bank account: LV47 UNLA 0050 0111 2522 6  (LVL) 

Member of the board— Raimonds Latinins 

Mobile: +371 26492576 , fax:   +371 67691616 
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Appendix 1  
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Height of the basis of drying/pyrolysis camera not less than 300 mm. 
Deepening of furnace camera in relation to pyrolysis camera is 80mm. 

Basis - expanded clay aggregate or concrete using expanded clay as heat 
insulation or isolation material 
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Appendix 2 
 

 
 
 

Trucks in 
pyrolysis 
camera 

Trucks prepared for 
loading into 

pyrolysis camera 

Trucks with coal in 
cooling phase 
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Appendix 3  

 

 
 
 

Scheme of putting bricks 
Hermetization of furnace and pyrolysis cameras junctions  
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Appendix 4  

 


