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Development on Tublar Type Solid Oxide Fuel Cell
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Mitsubishi Heavy Industries, Ltd. (MHI) has been developing tubular type Solid Oxide Fuel Cells (SOFC) since 1984. A
1 kW module of SOFC has been continuously operated for 3 000 hours with 2 scheduled thermal cycles at the Electric Power
Development Co., Inc. (EPDC) Wakamatsu Power Station since 1993. We have obtained a 34% (HHV as H;) module
efficiency and deterioration rate of 2 9% per 1 000 hours in this field test. In 1995 we developed a 10 kW module. The 10 kW
module has been operated for 5 066 hours continuously. This module does not need heating support to maintain its operation

temperature, and the module efficiency is 34% (HHV as H;). On the other hand, we have started developing the technology
of pressurized SOFC. In 1996, a pressurized 1 kW module has been tested at MHI Nagasaki Shipyard & Machinery Works.
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We are now planning the development of a pressurized 10 kW module.
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Principle of solid oxide fuel cell

(1) BEOFEI AN -2 EHRERCERTE I D, BEN
BHTEN,

(2) AEHRE, HMoAFNCERL  BEIERIF -,

(3) WEIA Lo, B, RENDFEEI DL, $72, NOx
DFEEDBDTH U,
SOFC i3, @85I2kD& ) LM EAEL T 5,

(1) IEFES) (900~1000C) izsd, KF I I A 7L is
HHIEIZLY, 60 %EHZ IEVRENELZERTE D,
(2) BMAEKOBRERLITXCEAKTH 20T, OB EH
D& ICEEYER - BT HI L3k, WA 24>

T A ENS,

*LKATF > b R HIRE
*2 KNT7'7 > b BETERET TR
*3 RISIFRFKRI 7T > N FRHEE

ZEETHEH Vol 34 No. 1 (1997-1)




(3) TEBNREEA BV 2 HMBREMESE C, BRT AT Z b BRR
ELTHERTE 5.
(4) EBHREL T 28D, 5 EONHREAHTTERTD 5.

3. AEE SOFC ORFERA

WiTid, 1986 Eb b EREN () & HEFEHFRIC TR
SOFC ERHMNBARICEFL, wEROMELZE > TE R,
1989 £ & X BIREASE (bR) 202 72 3#IC & B €Y 2 —)UALHART
DEIFER TV, 1990 i 1kWRED 2—NVEREL, 1.3kW
DRELHER L2, THUTEE, BIRBAR bR HERQEEEN
T 1IKkWREY 2 —NVOEEFRZEML, 1992F10 A6
1000 h DEMFEERBR LT 72,

1993 £Eiclt, BIEEIZE (BF) Lo 2 HIERFRICT, 1kW FEY
2= 2 BT 4 702 & 3000 h RERBRZITV, ZOK
B2 2 CTHERKRD 0 kW REY 2 —VOBRICETF L2, 10
KW R E ¥ 2—)UE, 1995 4F 6 Aic BIEEAS (bk) BRMAE T
EBWCRERBREZEBL, TU2—VHA 12kW, BEMEM
% (HHV, H.<—2R) #ZHT 52 bic, F46 A% 5 1996
£ 1 Bz T 5066 h EERERBICEIIL 72,

—7%, WRNERICBWIARTRE % 5 SOFC DIE/LBA
2 OWTHBIREEHTE D, 1996 4 3 B3R THHTOM
ER SOFC1 kW ik E Y 2 —VOBEICERIIL 72,

UTFiofbiconwTiit s,

3. 1 MEE SOFC DMk

4% SOFC D VIR R U2 T ZhE 2 RUKR 1ICH
T, SHEN LT I v 7 AEERBERACRERTFLRERL, K
FoRAN R, FMlicZRE T oY, HHHETE SOFC
DHEH L L TRDZ EHEIT LS.,

(1) EEELCREEFEYERT 520, EREOERLI T

TH5.

(2) BRGHH ZBREEKS 50T, 2K - —VERDKE

EHL TN B,

(3) BHEEIC L 2HHELREFESTH 5.

BB

e |:> i TRIE

bt o

2 ME8 SOFC MdEMER  BHE LM EmiERL, (> 73
272X VBEIICERSIN TS,
Tubular type SOFC configuration
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Specifications of tubular type SOFC
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History of cell performance
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Appearance of module type cell tubes and construction of 10 kW
module
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Specifications of 10 kW module
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System flow diagram of 10 kW module
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Operation results of 10 kW module
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Specifications of pressurized

1kW module
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Appearance and performance curve of pressurized 1 kW module
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