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�� �� � � � � �	� �
� 30 million tonnes of municipal solid waste (MSW) is produced 
annually in the United Kingdom.

� About 90% of MSW is landfilled, but EU Landfill Directive states 
that this figure must be reduced to 35% by 2020.

� A number of waste treatment technologies are available as 
options to replace landfill (e.g. Incineration, Gasification, Pyrolysis, 
Composting and Anaerobic digestion).

� Most of MSW is bio-derived and therefore the energy from MSW is 
mostly greenhouse gas neutral.

� Incineration currently plays a big role in energy recovery of MSW. 

� Incineration advantages: reduces MSW volume by 90%, it is an 
alternative energy source and reduces greenhouse gases 
emissions.

� MBT (Mechanical/Biological Treatment) of MSW provides a better 
solution in terms of material recovery and production of value added 
products for the segregation residue.

� Refuse-derived fuel (RDF), also known as Solid Recovered Fuel 
(SRF) from MBT has a uniform particle size and material 
composition with a higher calorific value (~20 MJ kg-1).

� The combustion of RDF can provide a higher energy efficiency, 
more stable and efficient combustion, and better controllability for 
some pollutants such as NOx and HCl.
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� The performance of combustion of RDF in a fluidised bed was 
tested at both large and medium scale.

� The effect of fuel and air feeding rates on the temperature of the 
bed has been studied in order to record enough data that will allow 
scaling-up the system to industrial scale.

� The FLUENT code was used to model the freeboard zone of the 
large scale fluidised bed.

� The effect of the angle of the secondary air jets was evaluated
from both the qualitative and quantitative points of view.
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� Combustion modelling of RDF in a fluidised bed

� Disintegration of a RDF particle

� Valuable data was obtained revealing information on the 
performance of a FB with the use of RDF.

� Tests showed the suitability of RDF pellets as a valuable fuel.

� Negligible amounts of bottom ash allow large periods of 
continuous operation without maintenance.

� NOx emissions: problem solved.

� The CO concentration increased exponentially when air ratios 
approached the stoichiometric value.

� An important amount of volatile compounds are released / 
burned above the bed.

� The secondary air jets have an important role in achieving the 
complete combustion of RDF.
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� Two laboratory scale fluidised bed combustors (medium and 
large) are used to carry out the combustion tests with RDF.

� On-line gas analysers are used to 
record emissions of CO2, CO, O2 and 
NOx.

� Acidic gases are measured by 
absorbing Cl and S ions of the flue 
gas in a wet chemistry set up.

� Elemental analysis of the ash is 
carried out with an ICP Emission 
Spectometry equipment.

O2, CO2 and CO emissions from medium and 

large scale fluidised bed combustors –RDF 1C–

Sulphur in the Fly Ash (RDF 1W and RDF 2W)

� A parameter, s, was used to evaluate the mixing performance of 
the jets. This parameter is based on the definition of standard 
deviation.
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Effect of the Bed Temperature on the NOx emissions for RDF 
1W (left) and RDF 2W (right)
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) Data normalization for plant scale-up
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RDF 1W RDF 2W

H2, CH4 and CO emissions at the 

region above the bed –RDF 1W–

� The combustion efficiency was significantly improved at air ratios 
above 1.5.

� The concentration of key species were measured at the bed level
to compare combustion efficiency of the bed section and the AFBC
unit.

� The effect of the bed temperature on the concentration of 
nitrogen oxides was studied.

� Furthermore, the concentration of key elements in the ash was 
analysed to study their distribution in the gas and solid residues.
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Chlorine in the Fly Ash (RDF 1W and RDF 2W)

Large FBC
(bed diameter: 45cm, 

bed depth: 30cm,
freeboard height: 2.0m)

Medium FBC
(bed diameter: 15cm, bed depth: 27cm,

freeboard height: 2.1m

Example of pre-processing of MSW for MBT


