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Development of a novel highly efficient energy supply system
for energy autonomous multi-family buildings based on
biomass gasification coupled with an SOFC and a PV system
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The project

Micro-Bio-CHP aims at the development of an innovative renewable energy-based
system for heat and electricity supply in order to achieve almost energy autonomous
multi-family buildings with regard to heating and electricity consumption as well as
electro-mobility. This shall be achieved by integrating a novel highly efficient biomass
micro-CHP technology based on an updraft gasifier, a novel gas cleaning system and a
solid oxide fuel cell (SOFC), a state-of-the-art PV system and appropriate innovative
energy storage solutions.

Technological highlights

* Flexible partitioning of the product gas produced in the gasifier for utilisation in the
SOFC for electricity production and in a gas burner for heat production

* A novel and compact gas cleaning system

* New highly efficient and durable stack units

* A novel and compact SOFC system with integrated HCl and H,S removal reactors

* SOFC operation at zero emissions

Based on a 2.5 kW, SOFC with an electric efficiency of 44%, which is flexibly coupled

with a 15 kW wood pellet gasifier, overall efficiencies of more than 90% shall be gained.
A TRL of 5 shall be achieved at the end of the project.

The R&I methodology applied relies on technology development (based on process
simulations, CFD aided design of the single units, test plant construction, performance
and evaluation of test runs) and a technology assessment part covering risk, techno-
economic, environmental and overall impact assessments as.

Project key data

* Project funded by the European Union under the
Horizon Europe research and innovation programme

* Grant Agreement No 101083409
* Project duration: 10/2022 — 03/2026

Disclaimer of warranties

This project has received funding from the European Union’s Horizon Europe research and innovation programme under Grant
Agreement No 101083409. This document has been prepared by the Micro-Bio-CHP project partners as an account of work
carried out within the framework of the EC-GA contract no 101083409. Views and opinions expressed are however those of the
author(s) only and do not necessarily reflect those of the European Union or of the European Climate, Infrastructure and
Environment Executive Agency (CINEA). Neither the European Union nor the granting authority can be held responsible for them.
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. . . * Small-scale fixed-bed updraft gasifier technology operated with wood pellets
* Combination of two renewable wintertime systems that perfectly complement each . . .
. . . . * Novel product gas burner with almost zero CO, OGC and PM emissions directly coupled
other in terms of heat and electricity production and coverage of heat and electricity

. . o to the gasifier
SIS @ ) et el s B U e e e * Novel extraction of a part of the product gas to supply the SOFC
* Biomass CHP system consisting of a biomass gasifier, a gas burner, a SOFC system, a * Integrated gas cleaning and tar reforming
heat recovery unit and a heat buffer storage * Flexible adjustment of the share of product gas fed to the SOFC and to the product gas
o Secures the heat and electricity consumption during wintertime and transition burner
seasons * Operation in heat only mode and in CHP mode possible

o Is not operated during seasons without space heating demand SOFC system with MK35X stack module

* PV system * Integrated dry-sorption-based HCl and H,S removal in a compact design
o Supplies base load electricity in the winter and covers the whole electricity e MK35x SOFC stack modules optimized for operation with product gas from biomass
demand in summer updraft gasification
o Takes over domestic hot water supply during summer as well as during parts of the * Integration of all SOFC system components into a compact single unit
transition seasons (when the biomass CHP system is not in operation) via a power- * Appropriate process control for operation with product gas from the biomass gasifier
to-heat device e Almost zero emission operation due to optimised catalytic SOFC off-gas combustion

o Novel electricity storage by bi-directional charging . i0-CH . |
o Excess electricity of the PV system to be utilised for e-mobility MICKO-B10:CHIST ESHNEID ANE : : :
* Installed at BIOS BIOENERGSYSTEME GmbH, L o

Heat distribution Electricity supply Electro-mobility with Graz, Austria
building building bi-directional charging * Comprises the biomass conversion module

Iﬂm and the SOFC module
> * Fully operational since October 2024

device

g F :
- . 1:{‘.{’ * Biomass conversion module: 15 kW fuel power input (related to the NCV) and up to 11‘
bolleronderser 5 e sy oo kW heat production
e | Ko * SOFC system with an electric output of 2.5 kW at full load operation
Gas Burner |- 1 s SOFC module * Overall efficiency >90% (related to the NCV of the biomass fuel supplied)

New SOFC system with suitable stacks

Novel gas
extraction and Catalytic afterburner
e CATHEX gli Advantages

iy * Energy autonomy for multi-family buildings
e * Almost zero harmful gaseous and dust emissions
o | , ‘ * No harmful liquid effluents
Product gas \ Compact HCl and H,S removal unit and product gas

re-heater (PG-RH) integrated in the SOFC module

MAA * High energy efficiency
Biomass conversion module * Compact design
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