INNOVATIVE SYSTEM FOR THE GENERATION AND CONDITIONING OF PRODUCT GAS FROM BIOMASS
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1. Introduction:

The effective generation and conditioning of product gases from biomass are the most important factors indicating the success or the failure of a process concept for the utilization of renewable energies not only regarding being technically, but also economically valuable. With respect to that a concept with stationary fluidized bed gasifier, hot gas cooler, quench, electrostatic precipitator and a centrifugal mop fan filter was lined out with newly developed and conventional reliable equipment, which can be fitted to a wide rage of gasification systems with different scales and processes [1,2,3]. 
This system was built component-by-component by the cooperation partners, put together and erected at the test facility of the institute for energy process engineering and conversion technologies for renewable energies at the Berlin Institute of Technology, which was the leader of the consortium. ERK Eckrohrkessel GmbH and La Mont-Kessel GmbH & Co. KG contributed newly designed and constructed hot gas coolers, Beth Filtration GmbH a gas quech and a wet electrostatic filter, while the University of Nottingham added an innovative centrifugal filter to the process chain to run combustion engines, micro turbines and fuel cells. The works was funded within the frame of EU Research programm ERA-NET Bioenergy from 2008 to 2011 and in Germany by the Agency for Renewable Resources.
2. Concept and methodology:

All of the components were tested solely and in connection with each other during orientation and long run tests. Material and energy balances were established for each process step and could closed finally successfully. 

The process gas produced by the small scaled bubbling bed gasifier with a thermal capacity of 10 kW has an calorific value of about 6 MJ . m-3 and in the end a very low load of impurities could be achieved. The hot gas coolers with structured boundary surfaces showed an increased heat transmittance by 30 %, altered efficiency by 15 % and a decreased deposit formation by 40 %. The recuperated heat can be reintegrated into the process thereby shifting the solid carbon limit significantly by 10 % [4,5,6,7]. 

Regarding the removal of hydrocarbons with molecular weights above 130 kg . kmol-1 and
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Fig.1: Gasifier, hot gas cooler, electrostatic precipitator, mop fan filter and analytics.
other hydrocarbon compounds more than 95 % were achieved, depending on the particular molecule. This value decreases between the former value and 80 kg . kmol-1, while the lighter ones are assessed to be gaseous fuel. 

If the system is scaled up one or two orders of magnitude the unavoidable losses in material and energy become negligible leading to an excellent technological performance of the investigated innovative system for the generation and conditioning of product gas from biomass. 
We conclude that we have achieved a remarkable technical, economical and environmental improvement of a biomass gasification process chain contributing significantly to the important aims renewable energy supply and climate change precaution.  
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