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fuel cell research program, which is managed by doe's office of fossil energy ... fuel cell research program, which is managed by doe's office of fossil energy ... solid oxide fuel cells - ensolsolid oxide fuel cells - ensol
systemssystems - acumentrics twp, rev 1 -15 sofcs versus tegs page 2 of 11 like a battery, fuel cells convert chemical - acumentrics twp, rev 1 -15 sofcs versus tegs page 2 of 11 like a battery, fuel cells convert chemical
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. the u.s. department of energy . the u.s. department of energy solid oxide fuel cells powered by natural gas as the ...solid oxide fuel cells powered by natural gas as the ... - session b11 - session b11
paper 6100 university of pittsburgh swanson school of engineering 1 2016-3-4 disclaimer—this paper partiallypaper 6100 university of pittsburgh swanson school of engineering 1 2016-3-4 disclaimer—this paper partially
fulfills a writing requirement for first year (freshman) engineering students at the university fulfills a writing requirement for first year (freshman) engineering students at the university pressurized solidpressurized solid
oxide fuel cells - elib.dlroxide fuel cells - elib.dlr - 1 pressurized solid oxide fuel cells: operational behavior caroline willich1, - 1 pressurized solid oxide fuel cells: operational behavior caroline willich1,
christina westner1, stephanie seidler 1 , florian leucht , moritz henke1, christina westner1, stephanie seidler 1 , florian leucht , moritz henke1, cost study for manufacturing ofcost study for manufacturing of
solid oxide fuel cell ...solid oxide fuel cell ... - 0.08/kwh range based on a cost model using a standard approach to manufacturing - 0.08/kwh range based on a cost model using a standard approach to manufacturing
solid oxide fuel cells. a process flow sheet was developed to understand the steps required to manufacture thesolid oxide fuel cells. a process flow sheet was developed to understand the steps required to manufacture the
units, as well as to estimate the materials, equipment, and labor required to make them. equipment was sizedunits, as well as to estimate the materials, equipment, and labor required to make them. equipment was sized
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energy efficiency and to provide society with a clean energy producing technology. the high tempera-ture ofenergy efficiency and to provide society with a clean energy producing technology. the high tempera-ture of
operation (500-1000 c) enables the solid oxide fuel cell to operate with existing fossil fuels to give very highoperation (500-1000 c) enables the solid oxide fuel cell to operate with existing fossil fuels to give very high
efficiency conversion of fuels to electricity and to be used in combined heat and power applications orefficiency conversion of fuels to electricity and to be used in combined heat and power applications or
efficiently ... efficiently ... technology focus area solid oxide fuel cell developmenttechnology focus area solid oxide fuel cell development - technology focus area solid oxide - technology focus area solid oxide
fuel cell development fuelcell energy, inc. (fce) has been pursuing development of high temperature fuel cellsfuel cell development fuelcell energy, inc. (fce) has been pursuing development of high temperature fuel cells
for over 30 for over 30 solid oxide fuel cell modeling - concordia universitysolid oxide fuel cell modeling - concordia university - index terms—fuel cells, modeling, - index terms—fuel cells, modeling,
simulation. i. introduction a solid oxide fuel cell (sofc) converts chemi-cal energy into electrical energy at highsimulation. i. introduction a solid oxide fuel cell (sofc) converts chemi-cal energy into electrical energy at high
temperature (800 c–1000 c), in contrast to a pem fuel cell that op-erates at a lower temperature (80 c–100 c).temperature (800 c–1000 c), in contrast to a pem fuel cell that op-erates at a lower temperature (80 c–100 c).
the sofc is a promising technology for distributed power generation with high efficiency and no moving parts.the sofc is a promising technology for distributed power generation with high efficiency and no moving parts.
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oxide fuel cells in the united states 61 diane traub hooie . u.s. department of energy, morgantown, usa . sofcoxide fuel cells in the united states 61 diane traub hooie . u.s. department of energy, morgantown, usa . sofc
developments in japan 69 developments in japan 69 appendix i the bloom box: a solid oxide fuel cellappendix i the bloom box: a solid oxide fuel cell - solid oxide fuel cells use a - solid oxide fuel cells use a
hard, ceramic compound of metal (like calcium or zirconium) oxides (chemically, o 2) as electrolyte. efficiencyhard, ceramic compound of metal (like calcium or zirconium) oxides (chemically, o 2) as electrolyte. efficiency
is about 60 percent, and operating temperatures are about 1000 degrees c (about 1800 degrees f). cell outputis about 60 percent, and operating temperatures are about 1000 degrees c (about 1800 degrees f). cell output
is up to 100 kw. at such high temperatures a reformer is not required to extract hydrogen from the fuel, andis up to 100 kw. at such high temperatures a reformer is not required to extract hydrogen from the fuel, and
waste heat can be recycled to make ... waste heat can be recycled to make ... symmetrical solid oxide fuel cell design abstract - nasasymmetrical solid oxide fuel cell design abstract - nasa - solid - solid
oxide fuel cells (sofcs) have a significant commercial potential due to their high efficiency, high energy density,oxide fuel cells (sofcs) have a significant commercial potential due to their high efficiency, high energy density,
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thermal management in solid oxide fuel cell systemsthermal management in solid oxide fuel cell systems - in a solid oxide fuel cell (sofc) system operated at - in a solid oxide fuel cell (sofc) system operated at
relatively high-temperature, its thermal management is a key issue due to the following twofold reasons; onerelatively high-temperature, its thermal management is a key issue due to the following twofold reasons; one
is based on appropriate/safe operations and maintenance of the system, while the other relates to efficient useis based on appropriate/safe operations and maintenance of the system, while the other relates to efficient use
of thermal energy which is necessary for high-performance distributed power generation. in this paper, theof thermal energy which is necessary for high-performance distributed power generation. in this paper, the
thermal ... thermal ... lowering the temperature of solid oxide fuel cells - sciencelowering the temperature of solid oxide fuel cells - science - however, this was done with - however, this was done with
semiconductor processing (e.g., sputtering)onasiwafer,andbased on the reported active area (240 mm by 240semiconductor processing (e.g., sputtering)onasiwafer,andbased on the reported active area (240 mm by 240
mm), the peak power out- mm), the peak power out- breakout group 5: solid oxide fuel cells - energybreakout group 5: solid oxide fuel cells - energy - as part of the fy08 omnibus - as part of the fy08 omnibus
appropriations bill, eere was instructed as follows: “within available funds, the . department is directed to fundappropriations bill, eere was instructed as follows: “within available funds, the . department is directed to fund
research on solid oxide fuel cells (sofcs) for small-to-medium scale applications” research on solid oxide fuel cells (sofcs) for small-to-medium scale applications” ceramic materials for solidceramic materials for solid
oxide fuel cells - intech - openoxide fuel cells - intech - open - 19 ceramic materials for solid oxide fuel cells taroco, h. a., santos, j. a. f., - 19 ceramic materials for solid oxide fuel cells taroco, h. a., santos, j. a. f.,
domingues, r. z. and matencio, t. department of chemistry/universidade federal de ... domingues, r. z. and matencio, t. department of chemistry/universidade federal de ... solid oxide fuel cellsolid oxide fuel cell
research at the university of waterlooresearch at the university of waterloo - solid oxide fuel cell research at the university of waterloo - solid oxide fuel cell research at the university of waterloo
rapeepong suwanwarangkul wei zhang department of chemical engineering supervised by p.l. douglas, e.rapeepong suwanwarangkul wei zhang department of chemical engineering supervised by p.l. douglas, e.
croiset, m.w. fowler & e. entchev. introduction §uw and canmet have been involved in research on cleancroiset, m.w. fowler & e. entchev. introduction §uw and canmet have been involved in research on clean
energy from fossil fuels for many years/decades §focus in recent years has been on co 2 mitigationenergy from fossil fuels for many years/decades §focus in recent years has been on co 2 mitigation
technologies from fossil-fuel ... technologies from fossil-fuel ... solid oxide fuel cell development for transportation and ...solid oxide fuel cell development for transportation and ... - – gen 4 - – gen 4
stack recent ... solid oxide fuel cells provide: – ultra-clean, near zero emissions – high-quality, reliable power –stack recent ... solid oxide fuel cells provide: – ultra-clean, near zero emissions – high-quality, reliable power –
high fuel efficiency – fuel flexibility – low noise commercial power stationary power units market opportunities.high fuel efficiency – fuel flexibility – low noise commercial power stationary power units market opportunities.
delphi presentation to advanced energy conference 08nov10 6 delphi solid oxide fuel cells system power &delphi presentation to advanced energy conference 08nov10 6 delphi solid oxide fuel cells system power &
efficiency progress 0 500 1000 1500 2000 ... efficiency progress 0 500 1000 1500 2000 ... solid oxide fuel cell and power system development atsolid oxide fuel cell and power system development at
pnnlpnnl - solid oxide fuel cell and powersolid oxide fuel cell and power s t d l t tpnnls t d l t t pnnlsystem - solid oxide fuel cell and powersolid oxide fuel cell and power s t d l t tpnnls t d l t t pnnlsystem
development att pnnlpnnl larry chick energy materials group pacific northwest national laboratorypacificdevelopment att pnnlpnnl larry chick energy materials group pacific northwest national laboratorypacific
northwest national laboratory march 29, 2011 . contentcontent . development of sofcdevelopment of sofcnorthwest national laboratory march 29, 2011 . contentcontent . development of sofcdevelopment of sofc
ttechnologyechnology. fuel reforming and system design power andpower and efficiency ... ttechnologyechnology. fuel reforming and system design power andpower and efficiency ... solid oxide fuelsolid oxide fuel
cell system control - heim | skemmancell system control - heim | skemman - the solid oxide fuel cell system. the overall aim of the us - the solid oxide fuel cell system. the overall aim of the us
department of energy (doe) research grant, of which this research is an important component, is to develop adepartment of energy (doe) research grant, of which this research is an important component, is to develop a
flexible flexible efficiency analysis of planar solid oxide fuel cell - kitefficiency analysis of planar solid oxide fuel cell - kit - efficiency analysis of planar solid oxide - efficiency analysis of planar solid oxide
fuel cell . at direct internal reforming conditions . vinod m. janardhanan and olaf deutschmann . institute forfuel cell . at direct internal reforming conditions . vinod m. janardhanan and olaf deutschmann . institute for
chemical technology and polymer chemistry . university of karlsruhe (th), 76128 karlsruhe, germany . achemical technology and polymer chemistry . university of karlsruhe (th), 76128 karlsruhe, germany . a
detailed model is presented for the analysis of temperature, species concentration, and current density profilesdetailed model is presented for the analysis of temperature, species concentration, and current density profiles
as well as the efficiency ... as well as the efficiency ... solid oxide fuel cell: a review - irjetsolid oxide fuel cell: a review - irjet - solid oxide electrolysis (soec) and solid - solid oxide electrolysis (soec) and solid
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oxide fuel cells (sofc). in 1951, the first commercially available high pressure electrolyser (30 bar) wasoxide fuel cells (sofc). in 1951, the first commercially available high pressure electrolyser (30 bar) was
presented by lurgi. nowadays, low temperature electrolysis technology is available with at least 13presented by lurgi. nowadays, low temperature electrolysis technology is available with at least 13
manufactures (3 using alkaline electrolysers and 10 using polymer membranes). on the other hand, soecmanufactures (3 using alkaline electrolysers and 10 using polymer membranes). on the other hand, soec
technology is still under development. this ... technology is still under development. this ... solid oxide fuel cell diesel auxiliary power unit ...solid oxide fuel cell diesel auxiliary power unit ... - de- - de-
ee0000478: arrah2002 page 1 delphi corporation fuel cells product team doe peer review 2010 “solid oxideee0000478: arrah2002 page 1 delphi corporation fuel cells product team doe peer review 2010 “solid oxide
fuel cell diesel auxiliary power unit demonstration” fuel cell diesel auxiliary power unit demonstration” hybrid solid oxide fuel cell/gas turbine systemhybrid solid oxide fuel cell/gas turbine system
design for ...design for ... - abstract a system level analysis, inclusive of mass, is carried out for a cryogenic hydrogen - abstract a system level analysis, inclusive of mass, is carried out for a cryogenic hydrogen
fueled hybrid solid oxide fuel cell and bottoming gas turbine (sofc/gt) power system. fueled hybrid solid oxide fuel cell and bottoming gas turbine (sofc/gt) power system. application of niapplication of ni
porous metal to solid oxide fuel cellsporous metal to solid oxide fuel cells - 60 · application of ni porous metal to solid oxide fuel cells 3. - 60 · application of ni porous metal to solid oxide fuel cells 3.
experimental method 3-1 preparation of ni and ni-sn porous metals a polyurethane foam with interconnectedexperimental method 3-1 preparation of ni and ni-sn porous metals a polyurethane foam with interconnected
cells was cells was hydrogen sulfide poisoning in solid oxide fuel cells under ...hydrogen sulfide poisoning in solid oxide fuel cells under ... - 7026 t.s. li et al. / journal of - 7026 t.s. li et al. / journal of
power sources 195 (2010) 7025–7032 h2s in the fuel using electrolyte-supported button cells and found thatpower sources 195 (2010) 7025–7032 h2s in the fuel using electrolyte-supported button cells and found that
the cell performance recovery after removing h2s from the the cell performance recovery after removing h2s from the computational fluid dynamics modelling ofcomputational fluid dynamics modelling of
solid oxide fuel ...solid oxide fuel ... - the high operating temperature of solid oxide fuel cells (sofcs) o ers advantages and - the high operating temperature of solid oxide fuel cells (sofcs) o ers advantages and
disadvantages compared with low temperature fuel cells such as polymer electrolyte. 1.2. backgrounddisadvantages compared with low temperature fuel cells such as polymer electrolyte. 1.2. background
information 3 membrane fuel cells (pemfcs). sofcs are operated at temperatures of around 800 c 1000 c. theinformation 3 membrane fuel cells (pemfcs). sofcs are operated at temperatures of around 800 c 1000 c. the
high temperature allows internal reforming of fuels other than pure h 2, such as methane, propane ... high temperature allows internal reforming of fuels other than pure h 2, such as methane, propane ... 
nanoscale effects in solid oxide fuel cells - cmunanoscale effects in solid oxide fuel cells - cmu - nanoscale effects in solid oxide fuel cells xiao-dong - nanoscale effects in solid oxide fuel cells xiao-dong
zhou and subhash c. singhal pacific northwest national laboratory zhou and subhash c. singhal pacific northwest national laboratory anode-supported solid oxide fuel cellsanode-supported solid oxide fuel cells
with thin film ...with thin film ... - anode-supported solid oxide fuel cells with thin film electrolyte for operation at reduced - anode-supported solid oxide fuel cells with thin film electrolyte for operation at reduced
temperatures haiming xiao* and thomas reitz** *aerospace power and propulsion, ues corp. temperatures haiming xiao* and thomas reitz** *aerospace power and propulsion, ues corp. chlorinechlorine
contaminants poisoning of solid oxide fuel cellscontaminants poisoning of solid oxide fuel cells - original paper chlorine contaminants poisoning of solid - original paper chlorine contaminants poisoning of solid
oxide fuel cells ting shuai li & cheng xu & tao chen & he miao & wei guo wang received: 17 may 2010oxide fuel cells ting shuai li & cheng xu & tao chen & he miao & wei guo wang received: 17 may 2010
/accepted: 2 august 2010 /published online: 19 august 2010 /accepted: 2 august 2010 /published online: 19 august 2010 manufacturing solid oxide fuel cells with anmanufacturing solid oxide fuel cells with an
axial ...axial ... - manufacturing solid oxide fuel cells with an axial-injection plasma spray system z. tang and a. - manufacturing solid oxide fuel cells with an axial-injection plasma spray system z. tang and a.
burgess northwest mettech corp., north vancouver, bc, canada o. kesler1, 2, b. white1 and n. ben-oved1 1deptburgess northwest mettech corp., north vancouver, bc, canada o. kesler1, 2, b. white1 and n. ben-oved1 1dept
of mechanical engineering, university of british columbia, vancouver, bc, canada 2national research council -of mechanical engineering, university of british columbia, vancouver, bc, canada 2national research council -
institute for fuel cell innovation, vancouver, bc, canada abstract atmospheric ...institute for fuel cell innovation, vancouver, bc, canada abstract atmospheric ...  
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