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SUSTAINABLE DEVELOPMENT USING 

WOOD WASTE FROM BOUNDED PART 

OF THE RUDNIK MOUNTAIN 
 

Abstract: The basis of sustainability in terms of social 

stability is to provide jobs and independence from 
energy imports. There is growing awareness of the need 

to replace fossil fuels and protect the environment, 

which contributes to sustainability, and thereby 

creating a positive social climate toward renewable 

sources. Among the various types of biomass wood 

biomass has the widest application. Well-defined forest 

areas constitute a sustainable source of energy because 

it can be renewed, the emission of CO 2 offset and are a 

good substitute for existing fossil fuels. Creating a 

positive environment for the use of biomass carries a 

viable solution for future energy needs. This paper 
presents the technology of production of biofuels from 

biomass of trees, as well as technology and spaljivalja 

krorišćenja energy from biomass. at the end of the work 

for the bounded part of the mountain mine, given the 

energy wood potential for sustainable development. 

Keywords: Sustainable development, Wood waste, 

Rudnik mountain. 

 

1. INTRODUCTION  
 

Forest ecosystems are the largest 

producers of biomass. Wood mass (Figure 

1) as well as other vegetable mass of forest 

ecosystems is only one part of the 

substance of biological origin, and it is a 

potential part of the energy. If using wood, 

cut down part mass is used as a technical 

roundwood, roundwood for other purposes 

(wood pulp and various wooden panels) 

and firewood (Figure 2b, 2c, 2d and Figure 

3) The cycle of modern cultivation of 
timber intended for fuel lasts from 3 to 15 

years depending on the type of wood that 

is grown. The yield of such breeding 

ranges from 10 to 15 t / ha, which enables 

the 11,250 ha can get a timber to plant 30 

MW power plant, which is enough to 

supply electricity to the village of about 

30,000 homes. Classical breeding of 

timber has a cycle of 30 to 80 years and at 

his firewood is an additional product. 

 

 
Figure 1 - Wood mass [1] 
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Figure 2 - Wood for handling (a) and 

firewood: b), c) and d) [2] 

 

 
Figure 3 - Briquettes and pellets [1] 

 

 

2. STRATEGIC OBJECTIVES 

FOR USE WOOD AND PLANT 

BIOMASS AS AN ENERGY 

SOURCE  
 

Renewable energy from wood and 

plant biomass, can significantly contribute 

to less use of fossil fuels and achieving the 

defined objectives of the share of 

renewables in final energy consumption, 

and improving the environment. Aims of 

the energy policy of the Republic of Serbia 

related to the greater use of renewable 

energy from biomass can be achieved by 
implementation of the following activities: 

 Construction of new facilities that 

meet the requirements in terms of 

energy efficiency and the use of 

biomass as an energy source, 

 Energy revitalization of buildings 

and installing heating on energy 

from biomass in the building 

sector (mainly public sector), 

 Replacement of heating oil, coal 

and natural gas used for heating 
with the biomass, 

 Replacement of heating oil, coal 

and natural gas used for heating 

with the biomass, 

 The introduction of district 

heating systems based on the use 

of biomass and the combined 

production of electricity and heat, 

 The use and manufacture of 

equipment and technology that 

will enable more efficient use 

energy from biomass. 

Key activities to be undertaken to 

achieve these objectives include: 

 Ensuring the leading role of the 

public sector in the 

implementation of efficient use of 

energy from biomass, 

 Efficient use of energy from 

biomass in a way to encourage 

the economic development of the 

country (production equipment 

and technology for green energy), 

 Developing sustainable biomass 

production and the provision of 
financial support for such 

development, 

 Creation market for power from 

biomass. 

To achieve the above objectives in the 

field of energy from biomass, it is 

necessary to use the following support 

measures: 

 Adoption and improvement of the 

legal framework that will 

encourage energy-efficient use of 
energy and greater use of biomass 

as an energy source, 

 Measures of economic incentives 

(through continuing an already 

established support schemes for 

electricity generation from 

renewable sources and 

cogeneration of heat and 

electricity with high efficiency of 

the process and to prepare 

guidelines to support the 

production of thermal energy 
from biomass at the local level), 

direct financial incentives and 

appropriate tax policy, 

 Measures to encourage 

sustainable market for biomass, 

 The systematic promotion of best 

practices applied in the EU (the 

efficient use of energy from 
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biomass), 

 Systematic planning for use 

energy of biomass. 

 

2.1 Biofuel production technologies 

based on biomass 
There are two main types of biofuels 

from biomass. One type of biofuel from 

wood biomass includes firewood, wood 

chips, and other wood residues (Figure 2b, 

2c and 2d) without any preparation. 

Another type of biofuel from wood 

biomass are pellets and briquettes (Figure 

3) - biofuels produced by increasing the 

bulk density. 

Forest residues are collected, to some 

extent, but it does not collect all the rest of 

the cut, and what is collected stays in the 

woods. Usually residues that remain in the 
forest branches are thinner than 7cm. All 

this waste has to be collected manually. 

Typical technologies for the 

production of wood chips are shown in 

Figure 4 These are the machines of 

different capacities and capabilities. Some 

of them are cutting thin branches for the 

needs of a household (Figure 4a) with a 

capacity of 6-10 m 3 / h, while others 

designed for cutting thin stems (Fig. 4b) 

with a capacity of 100 m 3 / h . This 
technology for the production of chips, 

according to available information, are not 

yet implemented in Serbia [3]. 

Despite the availability of forest 

residues, the existence of biomass boilers 

and relatively low cost machine for 

producing wood chips, this technology 

woodchip production so far has not found 

wider application in Serbia. Lack of 

information and promotion of biofuel use, 

especially forest residues, is probably the 
main reason why this technology is not 

used. 

Also, for all companies involved in 

the processing of wood, wood waste is 

practically a sawmill available for the 

production of pellets and briquettes 

(Figure 3) and it is a great potential for 

their use. 

 

 
Figure 4 - Machines for making chips 

(www.linddana.dk) [4] 
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2.1.1 Energy production through 

firewood and wood waste burning 
The most common way to utilize 

biomass for energy combustion is burning 

in cauldrons or fireboxes. For burning 

wood biomass used cauldrons and boiler 

rooms for burning biomass in hotwater or 
steam version, power from 25 kW to 20 

MW. The advantages of this technology 

are: environmental protection, reduction 

emissions of greenhouse gases, boiler 

operation with occasional supervision. 

Cauldrons and boiler rooms for burning 

biomass are outlined in a system fee with 

occasional supervision, fully automated, 

including automated dispensing fuel and 

ash handling systems. All transport routes 

are equipped with fire protection from the 

passage of fire. Drainage and filtration of 
flue gases is provided for in the basic 

installation through a cyclone separator 

particles. Appearance boiler that is 

automated and monitored computer 

(Figure 5). 

 

 
Figure 5 - Automatic boiler room with an 

industrial computer and a self a) 

management system, b) a set of internal 

furnace pellet 

 
For biomass burning in medium size 

cauldrons normally applied technology in 

Serbia is burning on the grid. This means 

that biomass burning in the fixed bed or on 

a moving grid. A typical design of 

cauldron for burning of sawdust with 

thermally insulated furnace which enables 

complete burning of biomass igiven in 

Figure 6 [5]. 

 

 
1-silo for wood chip, 2-screw feeder, 3-fan, 4-

cyclone; 5,6,7-feeding system, 8-wall furnaces, 9-

burning zone; 10 controller, 11-cyclone, 12-fan, 13-

uptake 

 

Figure 6 - Scheme of cauldron equipment 

for burning sawdust (www.kirka-

suri.com)[1] 

 

Wood biomass as a fuel can be used 
not only for the production of heat and 

electricity production. So far in Serbia, all 

cauldrons for biomass burning produced 

hot air, hot water or steam process. Today, 

the emerging projects in Serbia for 

installation of facilities for the production 

of electricity using biomass. Companies 

for wood processing, except simple 

sawmills, have the drying chambers for 

wood drying. Because of they use 

electricity to operate the machine, it means 
that the wood processing industry has a 

demand for heat and electricity. For this 

reason, wood processing companies are the 

ideal places for installation of combined 

heat and power - CHP-plants (CHP). The 

cogeneration plants, MW is the equivalent 

of the electricity produced, while MWt - 

the equivalent of the produced heat energy. 

The advantage of CHP plants is their 

overall high efficiency (80%) compared to 

an efficiency of separate facilities for the 

production of heat (85%) and electricity 
(35%). Higher efficiency means less fuel 

consumption and lower fuel consumption 

for a given amount of available wood 

waste means higher production of heat and 

electricity. Electricity produced by the 

company can be used to meet their own 

needs, or can be submitted online and sell. 

For this reason, these companies generally 

interested in the higher production of 

electricity, after satisfying their need for 
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heat. Typically, at the same time modern 

solution for the CHP plant, which is used 

as fuel wood wastes are cauldrons and 

steam turbine. The capacity of CHP plants 

that offer manufacturers can be from a few 

hundred kilowatts to several hundred 

megawatts. 
Plants with low installed electrical 

power available on the market, this means 

from a technical point that even a small 

wood processing companies can install this 

type of plant. However, the final answer to 

the viability of this technical solution will 

be given after the economic analysis, 

which takes into account a very important 

parameter - the price of electricity. 

 

 

3. AVAILABLE CAPACITY AND 

RESOURCES WOOD MASS LIKE 

A ENERGY SOURCE ON 

BOUNDED PART MOUNTAIN 

RUDNIK 
 

The total volume of wood in the forests of 

bounded part mountain Rudnik (Figure 7) 

was 2.8 million m 3, and the annual 

increment of 114 035 m3 (available 

capacity of forests in a defined area of the 

mountain Rudnik [6]). Volume in state 
forests is 1.87 million m 3 of wood, and 

the annual increment 56.621 m3 of timber. 

Etat (annual mass for cutting of wood) in 

state forests was 27,525 m3 or 52.3% of 

the annual increment. Volume of wood in 

private forests is 1.7 million m3, and the 

increment is 61.414 m
3
. According to the 

estimates of allowable cut (annual mass for 

cutting) is for private forests 24,566 m3 or 

40%. Therefore, the estimated total 

amount of wood to harvest for the year 
was 52.091 m3. 

 
Figure 7 - Limits of bounded part 

mountain Rudnik [7] 
 

According to the above, the forest of 

mountain Rudnik can be adopted to the 

share of harvested wood as a fuel from 

state forests 75%, while the share of 

harvested wood as a fuel from private 

forests is 80%. In the forest structure of the 

mountain Rudnik most dominating beech 

of about 50%, then oak with about 43%, 
and the remaining 7% include willow, 

poplar and other kinds of trees. Annual 

energy potential of forest reserves that can 

be used as a fuel (according to the 

recommendations of experts on forest fund 

and used literary sources) are given in 

Table 1 (Quantitative values are expressed 

in cubic meters). On the basis of [2 and 3] 

in Table 2 given heating power for 

different values of humidity wood and 

wood density of bounded part of the 

mountain Rudnik. According to Table 2 
adopted the calorific value and moisture 

for trees in bounded part of the mountain 

Rudnik, and they given in Table 3. 

According to the available quantities in 

Table 1, as well as the adopted values for 

heat power-to-weight wood from the table 

3, calculated energy resources of the 

municipalities belonging to the area 

bordered by mountain Rudnik, expressed 

in MWh / year (Table 4). Based on the 

above calculations can be stated as 
follows: 

The energy potential of beech wood is 

100,741.375 MWh/year. The energy 

potential of the oak tree is 94025.28333 

MWh / year. The energy potential of other 

trees is 44773.94444 MWh/year. 
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4. CONCLUSION 
 

Analysing all the available raw energy 

potential for briquettes we concluded that 

the amount of available raw materials meet 
the installation of three plants in the area 

bounded by mountain Rudnik as follows: 

1) One plant for: 

 Pellet within the company Present 

package in Mlakovac with a 

capacity of 1t/h.  

 Agglomeration within the 

company Present package in 

Mlakovac with capacity of 1t/h. 

2) One plant for: 

 Pellet in the village of Maydan 
below mountain with capacity of 

1t/h.  

 Agglomeration in the village of 

Maydan with capacity of 2t/h. 

3) One plant for: 

 Pellet in the village Topola, 

Trnava with capacity of 1t/h. 

 Agglomeration in the village 

Topola, Trnava with capacity of 

2t /h. 

The selected locations defined by the 
minimum cost of transportation of raw 

materials to the plant for pelletizing and 

briquetting. 

Also, based on previous calculations 

of energy potential of wood biomass, the 

area bounded by mountain Rudnik, 

proposes the construction of a 

cogeneration plant of 2MW (17520 MWh) 

in village Rudnk as well as a facility for 

heat energy (combustion) of 2MWe in 

Milanovac. 
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