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Development status of residential SOFC cogeneration system

Akira Ueno
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Abstract: Since 2002, TOTO Ltd. has been developing anode support type microtubular cell
stack modules that work at lower temperatures as power generating systems with capacities
ranging from tens to hundreds of watts. Using lanthanum gallate thin film electrolyte, we have
successfully developed a cell stack that is capable of generating power at temperatures of 500°C
— 700°C. This cell stack has been confirmed to have high tolerance against rapid thermal shock.
TOTO Ltd. and Noritz Corp. have been jointly developing 700W residential SOFC cogeneration
system. Since 2008, we have taken part in the “ Demonstrative Research on Solid Oxide Fuel
Cells Project” conducted by New Energy Foundation(NEF) and New Energy and Industrial
Technology Development Organization(NEDO). We had installed 2 units in 2008 and 6 units in
2009. In this paper, the development statuses of SOFC system and demonstration result are

reported.
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Fig1.

Appearance of micro tubular cells.
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Fig2. Appearance of SOFC module.
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Fig4. Performance of SOFC system
(Demand power vs SOFC power).
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Fig.3. Appearance of SOFC system
(Field test model). Fig5. Durability of SOFC system (2011 Field )
Table 1. Spec of SOFC system (Field test model)
. Spec
Ite
Unit m 2010model 2012model
Power(W) ACT00W AC700W
Electric efficien
SOFC P AC45% AC48%
unit Hoat
eat recovery .
efficiency(®%LHV) e 42%
Tank capacity(L) 70L 90L
. Hot-water 5 o
Hia;um:g temperature('C) s e
241, Gas Water Heater 241, Gas condensing water heater
Back-up heater + bathwater reheating + bathwater reheating
+ central heating
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Fig6. Durability of SOFC system with shutdown
(2011 laboratory model).
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