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Fig.1 Hexis AG planar solid oxide fuel cell
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E2 Hexis AG 1 kW CHP %%, Galileo 1000 N
Fig.2 Hexis AG 1 kW CHP system, Galileo 1000 N
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AT T = A EIFREARIE—E EITT . 2011 4F,
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2016 4F R AL B AR A& Jié e A AL v
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| =]
B3 Ceres Power B23£3 1 kW CHP BT
Fig.3 Ceres Power’s wall-mountable 1 kW CHP unit
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X /NRUR B R Gk 2R T, B T K&
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[y Noble Park 47, Ceramic Fuel Cells 5 FR 2\ & 7E
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B4 Ceramic Fuel Cell 2 5 #J BlueGen 7T
Fig.4 Ceramic Fuel Cell Ltd. BlueGen unit
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3 S H it M (7] B 3 1 0 AR 7R Y R 42 AR R A B
3l J1 550 (APUs) Far i E HLAL. Topsoe £ 480
—>20 kW AEY iR L R G AT—1> 20 kW 7R TS
PRIz APUSEHE TiZ R e . IL4T, Topsoe it 5
Wiirtsild , Danfoss Fl AVL G /4 HL Tt HE 52 1 8] R 458
. HTHIT, Topsoe F1 SK & [ 2\ wl ik B 4 i & Jié
SOFC AR ALAI IR . —Ii PASUE & CHP &
SR AL AR SG J RAE 7, ) — TSR R
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SOFC % Hi 25, BTG FAR G T 5 A

B 5 Topsoe Fuel Cell B SOFC
Fig.5 Topsoe Fuel Cell’s SOFC stacks
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T VR B b g G F—i2, 4nf&l 7 i/ . Nippon Oil
(ENEOS) #| FH Kyocera 14 FH AR =7 1 i & i b 1l v
T UM CHP 35T, Y341, Tokyo Gas([A] Rinnai 1
Gastar 515 ) F i Kyocera 1) Ji & F, 10RF L0 B
JHL T (AN 8 F 7 ), il Hh 2 H] CHP R4

El6 Osaka Gas #1 Nippon Oil #/3&5 F§ CHP
Fr % Al i Kyocera PR T2 R E B it
Fig.6 Kyocera’s anode-supported flat tubular cell
utilized by Osaka Gas and Nippon Oil for residential
CHP units

E7 #FH Kyocera AR ZIERE B H1ERI700 W
SOFC CHP #.¢ (£ : SOFC &4t ; & : #k#)
Fig.7 A 700 W SOFC CHP unit (left: SOFC system;
right: hot water tank) utilizing Kyocera’s
anode-supported flat tubular cells
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Kyocera s &4 B HE S =0 BB it 3
Fig.8 Kyocera’s flat tube segmented-in-series cell-stack

used by Tokyo Gas in producing residential CHP units
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Fig.9 Acumentrics Corporation’s small tubular
SOFC (a) and cell bundles (b)
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_._.'-ll—'
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Fig.10 Siemens/Westinghouse 100 kW SOFC

cogeneration system
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Bl 11 Siemens/Westinghouse 200 kW il /& SOFC/
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Fig.11 Siemens/Westinghouse 200 kW pressurized SOFC/

micro gas turbine hybrid power system
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Fig.12 Versa Power Systems’ 10 kW (a) and 20 kW (b)
size SOFC stacks
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E 13 Rolls-Royce Fuel Cell System HJE & T4 SOFC
Fig.13 Rolls-Royce Fuel Cell System’s integrated planar solid oxide fuel cell

El 14 Rolls-Royce Fuel Cell System %3k EL % 3!
SOFC Rt HERE 1% T
Fig.14 Rolls-Royce Fuel Cell System’s conceptual design

of a multi-megawatt class SOFC power system
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Fig.15 Mitsubishi Heavy Industries 200 kW class
pressurized SOFC/gas turbine hybrid system
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Fig.16 Five 100 kW size SOFC systems installed

at eBay Headquarters
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Fig.17 AMI’s 50 W (a) and 250 W (b) portable
SOFC systems
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FLEE, AN 18 iR o i AR5 7 Brookstone A
R FR AR, X R ST 45 ko ifi
(LR R G0 0] o P TR (nFHL B o TR
B MP3 ARG R BORS AL ) il o e
USB % 7o, B i) 38 ik — AN 7 906 90 25 i 4 it
AL R RO B B TR SR ] A
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Fig.18 Lilliputian’s portable SOFC unit that can
deliver 10~14 full charges for an iPhone with
one replaceable cartridge
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Fig.19 Basic building blocks of an SOFC APU

E20 Delphi SOFC APU R 7E Peterbilt ;55 & T&D
Fig.20 Delphi’s SOFC APU mounted underneath
a Peterbilt’s truck cabin

UNHG SCHTI , Topsoe A4 EE It HE -t 7T LR FH
T APUs. XK AFI & T HF APURY 3 kW i
H(Z)6 kg)%?&t&(ﬂl’fﬂznf

E21 FF APU K Topsoe $A#}EE it HEHE &% 11
Fig.21 Conceptual design of the Topsoe fuel cell stack
for APU application
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Status of worldwide SOFC stacks
and systems development

Subhash C Singhal

(Union Research Center of Fuel Cell, School of Chemical and Environmental Engineering,
China University of Mining & Technology, Beijing 100083, China)

[Abstract] Many companies worldwide are pursuing the development, manufacturing and commercializa-

tion of the solid oxide fuel cell (SOFC) technology for power generation for a variety of applications. This paper

reviews and discusses the status of such development.

[Key words] solid oxide fuel cell (SOFC) ; SOFC stack; tubular cell; combined heat and power (CHP) ;

auxiliary power units (APUs)
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