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1. INTRODUCTION
Presented in this study is a new, recently patented, three-stage gasification scheme,
designed for biomass and municipal solid wastes, as well as waste-derived
products and residues. The produced gas is free of dioxins and tars. The innovation
of this technology is based on the proper rotation settings of four blowers creating
a new model of gaseous flow management between the three stages. A crucial
advantage is that no moving seal mechanisms between the stages of the gasifier are
exposed at high temperatures (>750oC) and is validated as suitable for small-to-
medium scale capacities, achieving an overall electrical efficiency of 30% and
minimum environmental impacts.
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7. CONCLUSIONS
This WtE concept is specialized for a city up to 50,000 habitants and/or for industries with biomass residues and wastes.
This model can handle a wide range of possible variations in humidity and/or composition of the inserted fuel.
The high electrical efficiency (~30%) increases the independence from fossil fuels and saves significant GHG emissions.

4. RESIDUE PROCESS INSTALLATIONS
i) Bottom ash holding: Produced gas is expanded in the bottom of the main gasifier part and afterwards in the preheater.
ii) Heat reallocation: Preheaters of the flue and Pyrolysis Gases are heat exchangers, which reallocate heat in the system.
iii) Gas cooling and separation: A gas cleaning system makes produced gas suitable for an internal combustion engine.

1. Pyrolysis zone: In normal operation, through the Blower of Preheated Air (BPA) and the Exchanger of Preheated Air (EPA), preheated air at a
temperature of almost 400oC is supplied in order to dry the incoming fuel. In reversed operation, proper rotation settings of the blowers are applied to
change the buffer zone.

2. Combustion zone (same in the reversed operation): The Pyrolysis Gases derived from the first stage is a mixture of CO, CO2, CH4, CnHm, H2, H2O and
N2. At the torch, through the Blower of Combustion Air (BCA) and the Heat Exchanger of Combustion Air (ECA), preheated air around 550oC is
supplied. The torch blends the Pyrolysis Gases with the preheated air and creates a flame. The combustion of Pyrolysis Gases generates steam, which
becomes a component of the gasification reactions and releases heat, which is energy source for the reactions of the gasification bed.

3. Gasification zone (same in the reversed operation): The pieces of charcoal derived from the second stage, form the gasification fixed bed. Gasification
bed operates within a temperature range from 1100-1200oC (upper side) to 700-750oC (lower side), due to the endothermic gasification reactions.
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