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INTRODUCTION

Energy is one of the main applications of
woody biomass and forest residues. Wood

is the main source of energy for more than

2 billion people and provides more than 14
percent of the world’s total energy'. Demand
tor wood-based energy is even higher in
developing countries where bio-energy is often
the only readily available, accessible source of
heat and fuels. To understand the importance
of wood-based energy, examine the potential
energy values of woody biomass, and how
these values compare to that of other energy
sources, energy density, and the concept of net
energy gain.

Tue VaLue or EnErcy. The potential energy
value of a fuel is determined by its chemical
and physical properties. The total amount of
energy released when a fuel is consumed is
known as the heating value and is measured in
joules per gram, or mega-joules per kilogram
(MJ/kg). Woody biomass has an average
heating density of 19.8 M]/kg?. While the
heating value of solid woody biomass has
relatively little variation, there are some
differences due to chemical composition. In
general, softwoods have higher heating values
than hardwoods, and branches have a higher
heating value than stemwood. Moisture
content also affects the potential heating value:
the drier the fuel, the higher the heating value
(Tuble 1).

FUEL TYPE MOISTURE CONTENT HEATING VALUE

Green Wood 50% 9.5 MJ/kg
Seasoned Wood 20% 15.5 MJ/kg
Dry Sawdust 13% 16.2 MJ/kg
Wood Pellets 10% 16.8 MJ/kg
Dry Wood (Non-resinous) 0% 19.0 MJ/kg
Dry Wood (Resinous) 0% 22.5 M]/kg
Dry Stemwood 0% 19.1 MJ/kg

Dry Bark 0% 19.6 MJ/kg g

Dry Branches 0% 20.1 MJ/kg g

B Naallas 0% 20.4 MJ/kg

Table 1. Heating Values for Types of Woody Biomass
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DensiTy. Energy density is another common
measure of the possible potential of a fuel.
Energy density is the heating value per unit
volume. It is measured as MJ/kg per cubic
meters. Energy density is aftected by harvesting
and pre-processing mechanisms. For example,
wood chips, a common source of energy, have
a higher energy density than unconsolidated
or bundled woody biomass but a lower energy
density than solid wood. Roughly, one cubic
meter of wood produces 2.5 cubic meters of
chips (Figure 1). However, wood chips have

a relatively low energy density in comparison
with fossil fuels. The space required for
transporting, storing, and drying an equivalent
heating value of chips is 13 times greater than
the space needed for oil and four times greater
than the space needed for coal’. This difference
results in higher utilization costs for chips in
comparison with fossil fuels. Consequently,
they are most economically feasible when used
close to the source.

Figure 1. Energy Density Differences of the Same
Weight Material by Different Product Types
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These simple suggestions help increase
the energy density of chips®:

1. Reduce ratio between diagonal length
and thickness of chips.

2. Have a heterogeneous size distribution.
3. Avoid using fresh branches and twigs.

4. Compaction from blowers is better
than free-fall loading systems.

5.'The longer the storage and drying time,
the higher the solid content.

Wooby Biomass FEepsTocks vERsus FossiL
FueL FeepsTocks. Fossil fuels are more
energy dense and have higher heating values
than woody biomass alternatives. So from an
economic perspective, whether the United
States chooses to embrace an alternative
energy future will depend upon political and
social choices (7abdle 2). At this time, costs

of producing energy from woody biomass
teedstocks, compared to fossil fuel feedstocks
remain a major barrier to market development.

To be a viable alternative, biomass should
provide a net energy gain or produce more
energy than the amount it takes to grow

and process the fuel’. This net energy gain

is measured by energy ratios. Ratios below 1
suggest that the energy input is higher than
the energy output. Research shows that woody
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FUEL TYPE HEATING VALUE
Propane 50.0 MJ/kg
Kerosene 46.5 MJ/kg

Diesel Oil 45.6 MJ/kg
Fuel Oil 43.0 MJ/kg
Natural Gas 37.3 MJ/kg
Coal 29.2 M]/kg
Wood Pellets 19.8 MJ/kg

Table 2. Heating Value of Fossil Fuels and Wood

biomass utilization results in energy ratios
above 1; energy input is less than energy
produced. Current technologies for the
production of electricity from wood give ratios

between 6 and 7, surpassing other competitors.

Increasing these ratios to 10 or 15 is even
possible with technological improvements®.

SUMMARY AND CONCLUSIONS

'The total worldwide production of wood in
2000 was about 3.9 billion cubic meters, of
which 2.3 billion were used for wood-fuels'.
Nearly 60 percent of the world’s total wood
removals were used for energy purposes. Wood
energy provides an alternative to fossil fuels, a
means to combat a changing global climate,
and an environmentally sound sustainable
energy future.

Reference to commercial products or trade names is made with the understanding that no discrimination is intended and no endorsement implied.

For more information, please refer to the
Encyclopedia of Southern Bioenergy at http://
www.forestencyclopedia.com/Encyclopedia/
bioenergy.
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