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Design and Evaluation of a
Metal-Supported Solid Oxide
Fuel Cell  

In mobile applications, liquid fuel can operate the
SOFC system directly with easy storage and
transportation, reducing the system size and
complexity. 9 Without depending on the
hydrogen infrastructure, the SOFC system has
safer and cheaper refueling than the hydrogen
fuel cell system. 5 In addition, the waste heat
generated by the SOFC can be  

  

Fuel cell-battery hybrid
systems for mobility and off-
grid ...

The SOFC system is also started to apply to
aircraft applications [251]. A hybrid SOFC-BAT
system with a gas turbine is designed, achieving
an energy density of 7 kWh?kg -1 and meeting
the long-distance flight of aircraft [252].
Download: Download high-res image (1MB)
Download: Download full-size image; Fig. 11.

  

Design, Operation and Control
Modelling of SOFC/GT Hybrid
Systems

This thesis focuses on modelling-based design,
operation and control of solid oxide fuel cell
(SOFC) and gas turbine (GT) hybrid systems. Fuel
cells are a promising approach to high-efficiency
powe  
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SciELO 

In the case of the SOFC system simulation, the
amount of hydrogen available for electricity
generation can be obtained. These complex
systems, which consist of several chemical ...

  

Performance Analysis and
Optimization of SOFC/GT ...

This review provides an overview of the solid
oxide fuel cell/gas turbine (SOFC/GT) hybrid
system, highlighting its potential as a highly
efficient and low-emission power generation
technology. The operating principles and ...

  

Transient biomass-SOFC-
energy storage hybrid system
for ...

SOFC is a novel energy conversion technology
capable of directly transforming chemical energy
into electricity [7].SOFC has garnered
widespread attention due to its advantages,
including high energy conversion efficiency,
economical catalyst costs, the generation of high-
quality waste heat, and minimal emissions [8].H
2 converted from solid fuels such as biomass
after gasification ...

  

Emulation tests of dynamics
and control for a turbocharged
SOFC system

The REC is equivalent to the one included in the
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layout of the complete TC-SOFC system, and it is
used to recover heat from the turbine exhaust
flow. The CCM, installed at the vessel inlet, it is
used to control its internal temperature (T) for
generating the same thermal behavior of a real
SOFC. The CCS, installed upstream of the
turbine, can  

  

Fuel-cell technologies for
private vehicles in Brazil:
Environmental  

The novelty of this study is the quantification of
the EIs of using PEMFC, as well as SOFC vehicles
in Brazil, a prospective new powertrain
technology which could be ...

  

Economic assessment of
hydrogen and electricity
cogeneration through  

The results revealed that the energy efficiency
and exergy efficiency of the proposed combined
system have increased compared to the SOFC-
GT system by 23.31 % and 28.19 %,
respectively. The net output power and hydrogen
production rate are obtained by 2726 kW and
0.07453 kg / s, respectively.

  

COMBINED SOFC AND GAS
TURBINE CYCLES: A REVIEW

systems. The SOFC-GT hybrid systems have been
considered for a large number of power
generation applications, e.g., Gramado, RS,
Brazil operating with natural gas at atmospheric
pressure, with electrical efficiency in the range of
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44% to 47% at full load. The next generation
SOFC developed by Siemens Power Generation is
called "SECA  

  

Exergy and Economical
Analysis of a Combined Model
Using Sofc ...

The main novelty of this model refers to
combination of three characteristics: (i) high heat
produced by the SOFC that could be provided as
the energy required for the (ii) ...

  

Fuel-cell technologies for
private vehicles in Brazil:
Environmental  

Fuel cell (FC) technologies and hydrogen have
long been proclaimed as clean alternatives to be
used in many sectors including transport, which
is estimated to be responsible for nearly one-
quarter of the direct CO 2 emissions worldwide
whereas is also a significant contributor to urban
air pollution (International Energy Agency,
2020a). However, fuel-cell ...

  

SOFC HANDBOOK 

a High-E~ciency Combined Power Generation
System for Solid Oxide Fuel Cells (SOFC) Power
the Globe with Mitsubishi Power's MEGAMIE
System, 250kW class MEGAMIE 3-4. 1MW class
half-module demonstration unit Developing next-
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generation solid ...

  

Solid oxide fuel cells 

Solid Oxide Fuel Cells (SOFCs) can be seamlessly
integrated into hybrid energy systems,
combining their strengths with other energy
conversion technologies like gas turbines or
batteries. Such hybrid systems ...

  

SciELO 

These last two fuels are promising hydrogen
sources in Brazil due to the country's high
potential for biomass production. The lowest
electrical efficiency of the SOFC system (Fig. 4)
corresponds to the gas produced by an air
gasification reactor (fluidized bed) with direct
heating and, on the other hand, the highest
efficiency occurs for  

  

Electricity and hydrogen
production by cogeneration
system ...

Electricity and hydrogen production by
cogeneration system applied in a fuel station in
Brazil: Energy analysis of a combined SOFC and
ethanol steam reforming model
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Biomass Gasifier-SOFC
Systems: From Electrode
Studies to the  

Innovative applications of the gasifier-SOFC
systems being developed at Delft, such as
advanced gasifier-SOFC systems for toilet
development, are also presented. Flow scheme
for the tested low  

  

Biomass integrated
gasification-SOFC systems:
Technology overview

In case of gasifier-SOFC systems, hot effluent
exiting SOFCs may be circulated to the drier for a
possible cost effective solution. The amount and
composition of ash in biomass significantly
affects the gasification process. The higher the
ash content, the greater are the chances of
impeding the chemical reactions and clogging
the equipment.

  

Solid Oxide Fuel Cells (SOFC):
main characteristics and ...

outline of the SOFC technology, showing its
fundamental principle and describing how SOFC-
based APUs work. Then, a more detailed analysis
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from a technical point of view is made. ...

  

Energy and environmental
performance from field  

The Comsos project (Commercial-scale SOFC
systems, 2018-2023) is an EU-funded initiative
aimed at enhancing the European SOFC
industry's global leadership in the production of
SOFC systems within the 10-60 kW power range.
The primary goal of the project is to achieve a
cumulative installed power capacity exceeding
300 kW.

  

Solid oxide fuel cell hybrid
system: A detailed review of
an  

To provide a sustainable energy supply, the solid
oxide fuel cell (SOFC) hybrid system appears to
be a rational and pragmatic alternative, offering
a sustainable, efficient and effective solution for
intermediate term power generation [[9], [10],
[11]].The potential of SOFC based hybrid
systems has been researched and reported by
many authors since the 1990s ...

  

SOFC-APU systems for aircraft:
A review 

SOFC system heat-up stage and the output
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voltage response to a sudden load change at
small, medium and large timescales are
presented in this paper. Betim, Minas Gerais,
Brazil c Federal Centre of Technology Education
of Minas Gerais, Belo Horizonte, Minas Gerais,
Brazil b article info abstract Article history: This
review brings together  

  

COMBINED SOFC AND GAS
TURBINE CYCLES: A REVIEW

A hybrid power system combining a solid oxide
fuel cell (SOFC) and a gas turbine (GT) cycle has
the potential for very high efficiency in
converting fossil fuels to AC electricity. The
hybrid ...

  

Techno-economic evaluation of
biogas-fed SOFC systems with
...

The SOFC system considers two operating
modes: HR and CR. The difference between the
two modes lies in how the recirculated anode
exhaust is handled. In the HR mode, the
recirculated anode exhaust is directly injected
into the system at 200 °C. The recirculating gas
stream includes CO 2, CO, H 2 and H 2 O. In the
CR mode, the anode exhaust is  

  

Fuel-cell technologies for
private vehicles in Brazil:
Environmental  

The novelty of this study is the quantification of
the EIs of using PEMFC, as well as SOFC vehicles
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in Brazil, a prospective new powertrain
technology which could be massively deployed in
biofuels producing countries as a strategy to
mitigate carbon emissions from fossil fuels in the
transportation sector. ScienceDirect SOFC-APU
systems for  

  

SOFC System Test Bed 

The SOFC system test bed is specifically meant
for testing units/systems between 5 and 400 kWe
net power and can be configured for both DC and
AC output applications. Depending on the size of
the unit under test, the system test bed is
classified as ULD (Ultra Light Duty) for 5-50 kWe,
LD (Light Duty) for 50-160 kWe and HD (Heavy
Duty) for 160  

  

Ceramic Energy: Material
Trends in SOFC Systems 

The materials researcher has to approach the
SOFC as a materials system and take into
account the possible reactions at the material
interfaces, as well as thermal expansion
compatibility and other issues. For this reason,
the development of new materials is much more
complicated than simply optimizing the
conductivity of a new individual  

  

Fuel-cell technologies for
private vehicles in Brazil:
Environmental  

The results show that, if the SOFC is used as the
main energy conversion technology of the
system, the use of hydrogen storage in
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combination with a PEMFC and a battery is more
economically  

  

SOFC-APU systems for aircraft:
A review 

pneumatically and hydraulically driven systems
with elec-trical systems (more electric aircraft -
MEA), which strongly contributes to flexibility,
interoperability and ultimately, effi-ciency 

  

On the Technology of Solid
Oxide Fuel Cell (SOFC) ...

This paper presents a comprehensive overview
on the current status of solid oxide fuel cell
(SOFC) energy systems technology with a deep
insight into the techno-energy performance. In
recent years, SOFCs have ...

  

Applied Thermal Engineering

The simulation of the entire system comprises
three main sections: the SOFC system, biomass
gasification, and hydrogen production using a
PEM electrolyser powered by a PV system. The
simulation process begins by setting input values
for the SOFC system, including parameters such
as the fixed temperature, number of cells, cell
area, fuel  

Powered by European Solar Energy Storage 

/applied-thermal-engineering/


Page 12/12

  

Brazil Stationary Solid Oxide
Fuel-Cell (SOFC) Systems  

Brazil Stationary Solid Oxide Fuel-Cell (SOFC)
Systems Market Insights Report 2024 Spread
Across 126 Pages, this report offers a
comprehensive and in-depth ...

Contact Us
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