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ABSTRACT:  This paper analyzes the feasibility of co-burning biomass in an energy boiler operating on coal, without 

modifying the boiler, under the conditions of establishing an energy biomass crop. The use of biomass in an energy boiler 

aims to reduce greenhouse gas emissions and the costs of purchasing CO2 certificates. 
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INTRODUCTION 

The production of energy from renewable 

sources at national level is desired to be 

obtained with minimal costs. 

The power installed in renewable resources has 

increased considerably lately, thanks to a 

support scheme for renewable resources, 

compared to 2013 when it registered some 

adjustments. The European Commission for 

2030 emphasizes the further development of 

green energy, going in the field of renewables 

up to a target of 27% of total energy consumed 

[1]. 

The European Commission has started heated 

debates around this important field of biomass, 

experts pointing out that solid biomass, mainly 

wood and wood waste, can be the main 

renewable energy source on which the 

European Union can rely to achieve reduction 

targets. of greenhouse gases by 2020. 

From the point of view of the biomass energy 

potential, the Romanian territory was divided 

into eight regions, namely [2]: 

1. Danube Delta - biosphere reservation 

2. Dobrudja 

3. Moldavia 

4. Carpathian Mountains (Eastern, Southern, 

Western) 

5. The Transylvanian Plateau 

6. Western Plain 

7. Subcarpathians 

8. Southern Plain 

In Romania, biomass represents 65% of the 

renewable energy potential. The biomass 

energy potential, estimated at approximately 7.6 

million tons / year or 318,000 TJ / year, 

represents approximately 19% of the total 

consumption from primary sources in Romania. 

Biomass is a promising renewable energy 

source for Romania, both in terms of potential 

and in terms of possibilities of use [3]. 

Following the data processing, the following 

conclusions were reached: 

           - The energy potential of biomass in 

Romania, which includes the distribution in the 

territory (by counties and regions of economic 

development) of energy values (TJ) expected to 

be obtained by energy recovery of plant 

biomass; 

           - Distribution of plant biomass in 

Romania, which includes the distribution in the 

territory (by counties and regions of economic 

development) of quantities (thousand cubic 

meters) of plant biomass [4]. 

In this paper we will analyze variants for 

choosing the scheme of the biomass installation 

using the energy plant Miscanthus Giganteus. 

Miscanthus Giganteus has the following 

characteristics: 

a) requires water in moderate quantities and not 

in excess; 

b) requires plowing of medium depth and not of 

deep depth; 



c) has an increased positive impact on 

biodiversity. 

Miscanthus Giganteus is popularly known as 

elephant grass, Chinese grass and Chinese reed. 

There are many varieties of miscanthus. Of 

these, only Miscanthus Giganteus has energy 

value, being registered in the Official Catalog of 

Cultivated Plant Varieties in Romania for 

energy and industrial varieties [5]. 

 

1. FUNCTIONAL DESCRIPTION 
The use of biomass in coal-fired power boilers 

is an integrated process that includes the 

following activities: 

• Miscanthus cultivation area - in the field 

1. establishment and growth of miscanthsu 

culture; 

2. harvesting; 

• miscanthus storage area - in the field 

3. storage; 

4. field transport to the plant; 

• biomass processing area - in the plant 

5. biomass processing; biomass introduction 

area in the boiler - in the plant 

6. mixed combustion of biomass with coal 

in the energy boiler no. 3 existing at SE 

Rovinari.  

 

 

 

 
Figure 1 Biomass processing scheme 

 

2. VARIANTS FOR CHOOSING THE 

SCHEME OF THE BIOMASS 

INSTALLATION 

 
Figure 2 

 

1. Mixing biomass with coal, grinding 

biomass together with coal in the coal mill 

and burning the fuel mix by means of 

existing burners; 
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2. Grinding the biomass, separately, in a 

biomass mill and introducing the ground 

biomass into the lower combustion air 

channel of each burner, just before entering 

the burner; 

3. Grinding of biomass, separately, in a 

biomass mill and introduction of ground 

biomass in modified coal burners; 

4. Grinding of biomass, separately, in a 

biomass mill and introduction of ground 

biomass in dedicated biomass burners. 

Variant 1 

 
Figure 3 

 

Grinding biomass together with coal in the 

coal mill is not a viable scenario because: - 

coal has a humidity of about 24% and 

biomass about 8% - in this situation the 

moisture of the coal is transferred to the 

biomass; the biomass can be properly 

ground only at a humidity below 10%; 

- in the coal mills from CTE Rovinari enter 

the furnace gases with t = 800 ÷ 900 ° C in 

order to dry the coal. Biomass ignites at 

about 300 ° C; because of this the biomass 

would burn in the mill before reaching the 

hearth. 

 

Variant 2 

 
Figure 4 

 

The introduction of biomass in the boiler can be 

done through the lower air duct of each burner 

(there are 6 burners), at the level of +12, as 

found on the spot. 

 

Variant 3 

 

 
Figure 5 
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The introduction of ground biomass in coal 

burners is applicable to vortex burners and 

involves the modification of the coal burner. 

At CTE Rovinari, the burners have slots. 

 

Variant 4 

 
Figure 6 

 

The introduction of ground biomass in 

dedicated biomass burners involves the 

installation of additional biomass burners. This 

leads to a change in the burner belt. 

The scheme chosen for the biomass plant is 

option 2. 

Grinding the biomass, separately, in a biomass 

mill and introducing the ground biomass into 

the boiler through the lower air duct of each 

burner (there are 6 burners), before the burner. 

 

CONCLUSIONS 
The percentage of biomass introduced into the 

boiler should be about 5% of the heat introduced 

into the boiler (about 10t / h biomass) because 

no modifications to the boiler are necessary. 

It is recommended that the biomass be ground 

in separate biomass mills. It is not 

recommended to grind biomass together with 

coal in coal mills because: 

 • biomass must be much drier than coal in order 

to grind; 

• the biomass ignites at 250-300 ° C, and flue 

gases of 800-900 ° C enter the mill to dry the 

coal. 

The injection of biomass into the furnace is 

recommended to be done through the lower air 

channel of each burner. 

It is good that biomass for combustion is a by-

product, as setting up energy crops and related 

logistics (field storage depots and transport 

trucks) involves significant costs. 

It is important to note that biomass cannot, in 

fact, be classified as a completely renewable 

and non-polluting energy source. We are closer 

to the truth by considering biomass as a bridge 

between fossil and truly non-polluting resources 

- so, at best, the use of biomass can mean a fairly 

long transition period to a truly clean energy 

system. 
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