“demonstration phase. T !
Research Center at the Un| for ,
Irvine tested a 220 kW hybrid system in the earl
2000 s [11], [12], [13], and FueICeII Ene
developed a hybrid systemﬁc
carbonate fuel cell 22?2

We present an expert elicitation assessment of solid
oxide fuel cells (SOFCs). Detailed responses from
expert interviews outline how SOFCs could meet
the U.S. Department of Energy's cost and
degradation targets by 2035???2050, or possibly
earlier, depending on progress in reducing materials

| UL M |

g,-T:Iﬂj"}"m costs and mitigating chemical and structural
V][-l,lj%” |J : degradation. Our study can ???

Fig. 6: Secretary of Energy, Rick Perry preparing to
insert a commercial fuel cell (Atrex Energy) into
NETL's sonic spray coat device for catalyst
infiltration. Our work to advance solid oxide fuel cell
technology to enable its deployment in support of
our nation's ambitious carbon management goals is
a powerful example of this kind of

B il
iy, (|
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ATREX ENERGY SOLID OXIDE SOLAR
FUEL CELL PREHEATER

' , . Dublin, May 27, 2024 (GLOBE NEWSWIRE) -- The

“ "Solid Oxide Fuel Cell Market Based on by
Application (Stationary, Transport, Portable), by
End-User (Commercial, Data Centers, Military &
Defense, and

European
Warehouse

Ascend Energy, in collaboration with solid oxide fuel
cell manufacturer Atrex Energy, released the results
of a joint project to demonstrate a newly developed
tubular solid oxide fuel cell (SOFC) in an electric
all-terrain vehicle (ATV). The project was supported
by a $146,283 Energy Innovations Small Grant
(EISG) from the California Energy Commission.

Solid oxide fuel cell (SOFC) systems will be capable
of running as an electrolyzer for hydrogen

production or as a fuel cell for electricity production.
The 250 kW fuel cell will be capable of running on a

wide range of fuels including natural gas, renewable
biogas, or hydrogen.
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ATREX ENERGY SOLID OXIDE SOLAR
FUEL CELL PREHEATER

R — Massachusetts-based solid oxide fuel cell
manufacturer Atrex Energy has been working with
! Ascend Energy in Sacramento, California on a
project to demonstrate the benefits of using a
ceramic SOFC as part of a hybrid electric all-terrain
vehicle (ATV, or quad bike). And the power

4\

requirements of a small ATV are a good maitch for

Atrex's

The solid oxide fuel cell (SOFC) has become a
promising energy conversion technology due to its
high efficiency and low environmental impact.
Though there are several reviews on the topic of
SOFCs

Modeling a 5 kW e planar solid oxide fuel cell based
system operating on JP-8 fuel and a comparison
with tubular cell based system for auxiliary and
mobile power applications. J. Power Sources . 245,
98677??997. doi: 10.1016/j.jpowsour.2013.07.008
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ATREX ENERGY SOLID OXIDE SOLAR
FUEL CELL PREHEATER

A fuel cell is a galvanic cell that has active materials
(e.g., fuel and oxidizer), which are continuously
supplied from a source external to the cell and the
reaction products continuously removed converting
chemical energy to electrical energy. Over a dozen
types of fuel cells exist.

. !:: The burner can be used to recover heat from Solid
g Oxide Fuel Cell for burning extremely low calorific
- g off-gas. The developed burner consists of a conical

1 ‘ﬂ section filled with porous media in the upper part

and three preheaters located downstream through
which the fresh mixture recovers heat from exhaust
gas. Energy equation for the preheater

About Atrex Energy. Atrex Energy provides a variety
of power generation products based on a unique
tubular solid oxide fuel cell technology which
operates on conventional natural gas and propane
at high efficiency. No hydrogen is required. The
Atrex Energy systems provide clients with
money-saving, smart and reliable solutions for
power needs.
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ATREX ENERGY SOLID OXIDE SOLAR
FUEL CELL PREHEATER

' Atrex, a Massachusetts-based energy company,

successfully demonstrated a solid oxide fuel cell
. that can provide power with a desulfurized version
-——j M ) r

of JP8, according to a news release. The fuel cell
used JP8 at 1500 watts and has a net efficiency of
40 percent when converting the lower heating value
of fuel to electricity, the release stated.

Massachusetts-based Atrex Energy has developed
and demonstrated an ultra-low degradation,
high-efficiency solid oxide fuel cell stack with a
novel capability for energy storage. Previous article
in issue; Next article in issue; Atrex Energy ??7?
formerly Acumentrics SOFC Corporation ??? has
been deploying SOFCs in commercial applications
for

Advanced Energy Systems . Solid Oxide Fuel Cells
. CCS: Carbon Capture and Storage . 3. Atrex LG
Fuel Cell Systems* Cummins Redox Power*
FuelCell Energy* University of California San Diego
General Electric SOFC Program Project Portfolio
FY18 Participants *Multiple awards. 9
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ATREX ENERGY SOLID OXIDE SOLAR
FUEL CELL PREHEATER

E— ﬂ Trl 'HJ SPS acquired Atrex Energy and formed a new
! BE =L company including several former LG engineers and
A e il o R e .. L
' é-'é- L’[;:E—_E technicians 2000 SOFC Division started at
1 i Acumentrics formed in Westland, MA ??? Develop
L = !.

p— ‘ ‘ and optimize a YSZ electrolyte-based solid oxide
fuel cell (SOFC) technology for low cost, low
temperature (550~650?C), and high energy
efficiency operation.

The objective of this project is to develop a ceramic
heat exchanger with high effectiveness and
low-pressure drop to work as a cathode air
preheater for a Solid Oxide Fuel Cell (SOFC)
application.

Technical Portfolio Lead, Solid Oxide Fuel Cells
Energy Prcocess Analysis Team
Gregory.Hackett@netl.doe.gov Leidos Research
Support Team (LRST) Atrex Energy Carnegie
Mellon University Fig. 6: Secretary of Energy, Rick
Perry preparing to insert a commercial fuel cell
(Atrex Energy) into NETL's sonic spray coat device
for catalyst
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ATREX ENERGY SOLID OXIDE SOLAR
FUEL CELL PREHEATER

Atrex Energy provides a variety of power generation
products based on a unique tubular solid oxide fuel
cell technology which operates on conventional
natural gas and propane at high efficiency. No
hydrogen is required. The Atrex Energy systems
provide clients with money-saving, smart and
reliable solutions for power needs. The Company
expects to

C?rdova, JL, & Heshmat, H. "Development of a
Ceramic Heat Exchanger for Application as Solid
Oxide Fuel Cell Cathode Air Preheater."
Proceedings of the ASME 2016 Power Conference
collocated with the ASME 2016 10th International
Conference on Energy Sustainability and the ASME
2016 14th International Conference on Fuel Cell
Science, ???

See insights on Atrex Energy including office
locations, competitors, revenue, financials,
executives, subsidiaries and more at Cratft.
Advanced. Product. Atrex Energy successfully
developed and demonstrated 5 KW Solid Oxide

Fuel Cell technology sponsored by DOE's National
Energy Technology Lab. Feb 24, 2019. Atrex
Develops Hybrid Power
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ATREX ENERGY SOLID OXIDE SOLAR
FUEL CELL PREHEATER

Atrex Energy Project Milestones Milestone No
(SOPO Task No.) Milestone Description Verification
Method Planned Completion 1 (2.5) start test
0/C=0.25 at 550~650C at cell and 0.5kw stack level
Testing data 12/31/2018 2 (2.2) First modified
anode cell on test Cell performance (550~650C)
1/31/2018 3 (2.4) First thin electrolyte cell on test
Cell

Advanced Energy Systems. Solid Oxide Fuel Cells.
CCS: Carbon Capture and Storage. 3. SOFC
Program. Atrex LG Fuel Cell Systems* Cummins
Redox Power* FuelCell Energy* University of
California San Diego. General Electric. SOFC

\ Program Project Portfolio FY18 Participants

| - *Multiple awards. 9

Article Metal-Supported Solid Oxide Fuel Cells with
Exceptionally High Power Density for Range
Extender Systems David Udomsilp, 1,3* Ju?rgen
Rechberger, 1,4Raphael Neubauer, Cornelia
Bischof, 5 Florian Thaler, 1, 3Wolfgang Schafbauer,
5 Norbert H. Menzler,3 Lambertus G.J. de Haart,
Andreas Nenning, 2,6Alexander K. Opitz, * Olivier
i Guillon,3 7 and Martin Bram1,3 8 *
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ATREX ENERGY SOLID OXIDE SOLAR
FUEL CELL PREHEATER

High temperature solid oxide fuel cells (SOFC) are a
clean, pollution-free technology that require
elevated temperatures to generate electricity at high
efficiencies. In these applications the fuel cell must
be elevated to high temperature ranging from 500 to
800C. Usually in the 120kW and less. They run at
relatively low pressure.
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