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Abstract

With the increasing need for renewable energy technologies in the world,
biomass fuel transformation technology is growing towards meeting that
need, among others. Challenges remain certain and new innovations are being
tested in bid to overcome them with the application of biomass as energy
source. This report presents some studies carried out into understanding the
potential and challenges associated with utilization of biomass fuel, especially
for technologies that are appropriate for rural applications.  Utilization of
biomass gasification technologies is in the focus of this study.

 
The great potential biomass fuel provide to Uganda for possible energy

production in small scale application is presented. This study was carried
out to understand the possibility of using biomass as fuel in electricity
power generation in Uganda. It takes into consideration the use of biomass
gasification technology in energy production. Challenges related to the
application of biomass fuels are discussed, mostly with tar and alkali metal
compounds in the gas stream.

 
Suggested methods to combat some of the challenges with biomass fuels

are pointed out in this study. Application of externally fired gas turbine (EFGT)
system is a particular approach discussed and its technical performance
analyzed.  The analysis revealed that efficiency of the EFGT system is
greatly dependent on the heat exchanger effectiveness and on turbine inlet
temperature. Optimum performance can be realized with air compression ratio
of 3.4. It is also noted that fouling and deposition in the heat exchanger can
affect its performance.

 
A related study carried out was on the retention of alkali metals in an

updraft gasifier. The gasifier was chosen for possible integration with the EFGT
system. Finding was that about 99% of the alkali metals are retained in the
gasifier. It is anticipated that this would reduce on the deposition in the heat
exchanger, reducing on maintenance time. A need is identified to determine the
level of deposition mentioned. A simple thermodynamic modeling of the alkali
metals condensation reaction on a high temperature heat exchanger surface
was conducted. The results showed that with appropriate quantity of S in the
raw fuel, alkali metals bounding with Cl are greatly reduced. Cl is passed out as
gaseous HCl, leaving deposition of none corrosive sulphates. Recommendation
is made to study this phenomenon in an experimental setting.

 
Biomass gasification technology integration with an internal combustion

(IC) engine is also studied. Here requirements for the producer gas quality have
been discussed. Some tests carried out with wood pellets and wood cylinders
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compared the yield of tar from the two physically different fuels.  Wood pellets
were found to yield more tar than wood cylinders.

 
Economic analysis of biomass gasifier integrated with an IC engine running

a generator of 100 kWe was carried out. Comparison with a diesel electricity
generator of similar capacity was made for a scenario in Uganda over a project
life of 20 years. Different Plant Capacity Factors (PCF) and fuel costs including
subsidies were considered. The analysis showed that over long period of time
biomass power plant was more beneficial than the diesel power plant at PCF
over 40%. This is more pronounced with unsubsidized diesel fuel.
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