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Residential Co-Generation System
using Polymer Electrolyte Fuel Cell (PEFC)

in May/2009
City Gas type LPG type

Capacity: 1kWe Capacity:1kWe
Efficiency: Efficiency:
76 37%+(LHV) ¥ 76 35%-+(LHV) - [

33%-+(HHV)
T 52%-+(LHV) 7t 50%-+(LHV)

47%-+(HHV)

Price: 3,465,000 JPY Price: 3,400,000 JPY 8

=

or—

Electricity and heat flow from PEFC

eReverse power flow from
PEFC to grid is not allowed
e Partial load operation is - ~
forced '
e Demand prediction is
important for optimum
operation .TV
grid x —

electricity

air conditioner jighting

hot-water|

tank
PEFC I bath
. X backup
city gas == reformer || || boiler A\ 4

kitchen

Field Test of PEFC-CGS
Example of Test Results
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E ___________
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30 4
4
HERXEDE
FH 303%
20 5 :
20 25 30 35 40
BEREHE (SHHV)

Solid Oxide Fuel Cell (SOFC)
« High efficiency
—49% (1 kW system)
Osaka Gas Co. Ltd. & Kyocera
—45% (100 — 200 kW system)
Siemens power, Mitsubishi
Heavy Industries LTD.
—available for mono generation
« Internal reforming

—simple configuration without
reformer

., * High temperature exhaust

—Small capacity of hot-water tank

—steam generation for combined
cycle

Anode: H,+0% — H,0+2€ | <chalienging issue>

Cathode: 1/20,+2e" — 0%
Overall: H,+1/20, — H,0

Fuel H,, CO H0, CO,

Janode

Flactralyte

Extarnal
circuit
Cathode

—Measure for heat cycle of high
working temperature

KYOCERA SOFC CGS for Residential Use
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LEESALE

#HHL" CHP combined heat and power system, cogeneration
Wi CCHP  combined cooling, heating and power system
XHftiE DH district heating

X1 {4 %248 DCS district cooling system

XLt DHC  district heating and cooling

A AR BCHP building ...

i REdEsE DES

RIRERER TR R RIS

A K AR S H AL E A SR
Progress of DES abroad

hiked 5% [ —

LEBPERFRERBERBER
A DES in Maryland University

J- B S a4 b 6 A5 X (199945 )
DES profile in U.S. at 1999
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F 1S%IA M. B ae LA AN CCHP

A Ak A4 ol B 69 K, ( £2003F 40 )
DES profile in Japan at 2003
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Future Perspective of Diffusion of
Highly Efficient Hot-Water Supply

Hit BERRERATETFHBR N2030FRFHREL] (2005.3)

Heat-Pump:520 8 &
EREIRE 28058
900
800 |

- BAU
—— TR R

600 | —iﬁmﬂ*

q 500 |
400
300 |
200 |
100 |

0

1998 2000 2002 2004 2006 2008 2010
E3i4

Heat Pump Hot-Water System

Working media is CO,
Temperature: T
Pressure: P

P:UP

by inputting electricity

T:up

by absorbing heat of air

RS 1
ERE

d| e P:DOWN -

by exchanging heat with water
I b

—— Lo MR

at expansion valve

» Power generation efficiency
- generating-end: 75 = 39.98% (2150kcal/kWh)

— Receiving-end: 7, = 37% (transmission loss, in-
plant power)

* Overall efficiency of HP 7, = 7, x COP
Un,=111% (COP=3.0)
U1, =92.5% (COP=2.5)

* Price: 800,000 JPY

COP is small in cold area
HP is preferable in southern area

Comparison with Latent Heat Recovery boiler
efficiency:95%

price:300,000~400,000 JPY
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