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Abstract: Research in the field of energy has shown that biomass has a number of
combustible characteristics that determine its competitive qualities on the energy market.
Biomass reserves differ across the European Union and globally. The forest area ranges
from 27,6 million hectares in Sweden to 117 hectares in Cyprus. Worldwide the forest fund
occupies approximately 4 billion hectares, with the largest amount being distributed in the
territory of the Russian Federation 809 million hectares, Brazil 478 million hectares,
Canada 310 million hectares, US 303 million hectares, China 197 million hectares. A
particular interest in the use of biomass has been observed since antiquity, when people
used wood as the primary source of heating and food preparation, but an essential growth
was only observed in the 1990 with the development of modern combustion technologies
with superior efficiency. Increasing energy efficiency has a major contribution to achieving
security in the field of energy and sustainable energy development, competitiveness in

saving primary energy resources and reducing greenhouse energy.
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1. Introduction
Biomass, in addition to its main advantages,
has a number of disadvantages to fossil fuels.

The biomass density and calorific value of
wood species is lower compared to fossil fuels.

Some biomass sources are mostly generated
only seasonally, usually during the harvest
period, resulting in the need to store and store the
material in optimal conditions that will not
influence biodegradation.

Thermal systems used for different
conversion processes need to have large
capacities that will lead to equaling the cost of
fossil fuel installations.

Untreated biomass usually has a high
moisture content, which is the main factor that
causes a low heat content. Termochemical
characteristics and chemical composition of
biomass differ largely from fossil fuels.

The physical properties of the biomass are the
content of ugliness, density, calorific value, ash
content and volatile matter content of the fuel
material. The chemical composition of the shall
varies depending on the group of wood species
(hardwood and coniferous) in the component
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parts of trees (branches, stem, roots) depending
on geografic position, climate, soil or soil

composition.
The ash obtained by burning wood is an
alkaline material and contains inorganic

constituents. Wood moisture content influences
the calorific power of the fuel, combustion
temperature and combustion efficiency.

In the first step, wet biomass enter the drying
phase, where the water content is evaporated.

From the research carried out, the moisture
content of biomass fuel must not exceed 4-10%
(wet mass) for pellet, 20% (wet weight) for chips
and chips but not exceed 50% for fire wood.

2. The energy potential of biomass

The highest inferior calorific value for cereal
energy products is obtained for 17070-17370
kJ/kg, which also have a low moisture content of
5,9-6,2%.

Hemp highest have a lower calorific power of
16600-16740 kJ/kg.
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The calorific value determined for combustible
materials such as, cotton, walnut, pine have
values between 15410-19520 kJ/Kkg.

To determine the calorific power, the Junkers
calorimeter, which determines the calorific power
for gaseous fuels, was first used. The calorific
power of solid and heavy fuels is measured with
a calorimetric bomb.

Heat power can be calculated as the
difference between entalphy of combustion
products and fuel, if known.

The ignition of the fuel is done by means of
the electric current transmitted throught the
nickel and cotton yarn, and the water inside the
calorimeter is mixed by an electromotor stirrer.

For combustible materials with high water
and hydrogen content, such as biomass, two
types of calorific power can be distinguished,
namely the upper calorific value and the lower
calorific value.

The lower calorific power for some
combustible materials is hydrogen (141,95
MJ/kg), methane gas (55,6 MJ/Kg), dry wood
(20,1 MJ/Kkg). The physical characteristics as well
as the chemical composition of the biomass act
on the qualityof the wood material used as solid
fuel. For example contain humidity variing the
moisture content between 22-50% relative to the
dry mass of the firewood material, or at moisture
less than 10% for pellets and briquettes.

3. Materials and method

The installation used to determine the
calorific value of wood biomass was the XRY-
1C explosive type burner produced by Shanghai
Changji Geological Institute in China (fig.1). The
method of determining the calorific value of
wood material refers firstly to the preparation of
the raw material, the to the actual determination
and ultimately to the final result.

The test sample 1 binds to the cotton yarn 2
and put in the crucible of the bomb 3. Connect
the spiral nickel wire 4 to the sample and the
cotton yarn, the place the protective cap 5
correctly. The crucible is connected to the
calorimetric bomb cap 6 by 2 electrodes 7 and 8,
which continues with the electrical coupling
bomb of the calorimetric bomb 9 and 10.
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Fig. 1. Calorimeter bomb

By bombing cap, the bomb 11 is coupled
throught the stator 12 to the oxygen cylinder,
introducing 3 atmospheres.

The test contains three distinct periods (fig.2).
The initial period aim to determine the the
temperature variations of the water in the
calorimetric vessel due to the heat exchange with
the outside before the combustion.

The main period start with the ignition of the
sample and consequently increases the
temperature of the water in the calorimetric
vessel.

The final period aim to determine the
average temperature variation of the water in the
calorimetric vessel due to heat exchange with the
outside.

For spruce, m1 = 0,700 g, U = 0%, gross calorific
value is 20051 kJ/kg, net calorific value is 19476
kJ/kg, m2 = 10,9020 g, U = 10 %, gross calorific
value is 18121 kJ/kg, net calorific value is 17833
kJ/kg, m3 = 0,8803, U = 20%, gross calorific
value is 16480 kJ/kg, net calorific value is 15904
kJ/kg, m4 = 1,080 kd/kg, U=50%, gross calorific
value is 11555 kJ/kg, net calorific value is 10115
kJ/kg.

In fig.3 is presented variation valorific value for
spruce.
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EXRY-1C Oxygen bomb calorimeter
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Fig. 2. Three distinct period at calorimeter bomb

For spruce, m1 = 0,700 g, U = 0%, gross
calorific value is 20051 kJ/kg, net calorific value
is 19476 kJ/kg, m2 = 0,9020 g, U = 10 %, gross
calorific value is 18121 kJ/kg, net calorific value
is 17833 kJ/kg, m3 = 0,8803, U = 20%, gross
calorific value is 16480 kJ/kg, net calorific value
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is 15904 kJ/kg, m4 = 1,080 kJ/kg, U=50%, gross
calorific value is 11555 kJ/kg, net calorific value
is 10115 kJ/kg.

In fig.3 is presented variation valorific value
for spruce.
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Fig. 3. Variation value calorific for spruce
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For pine, m1 = 0,8300 g, U = 0%, gross
calorific value is 22286 kJ/kg, net calorific value
is 21676 kJ/kg, m2 =0,7700 g, U = 10 %, gross
calorific value is 19904 kJ/kg, net calorific value
is 19660 kJ/kg, m3 = 0,7320, U = 20%, gross
calorific value is 17828 kJ/kg, net calorific value

—+—DPCS, kikg

25000

is 17340 kJ/kg, m4 = 1,3455 kJ/kg, U=50%,
gross calorific value is 11598 kJ/kg, net calorific
value is 10378 kJ/kg.

In fig.4 is presented variation valorific value
for pine.
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Fig. 4. Variation value calorific for pine

Conclusions

Combustion is one of the most important
termo-chemical processes of energy production.

Increasing the calorific power of biomass
through dry torrefied processes is a current
research and investment direction of all the
world's states. Current research results in a
reduction in biomass leading to increased caloric
density.
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