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Development of a Compact Co-generation System with ADG using PEFC

by Masao MURALI, Kazuo KINOSHITA, & Keitaro TADA

A compact co-generation system, equipped with a PEFC (Polymer Electrolyte Fuel Cell) which uses ADG (Anaerobic Digestion
Gas) as fuel, has been developed and tested. Test results were favorable, indicating that this system used at a sewage treatment plant
would reduce energy consumption, effectively make use of ADG produced during sludge treatment, make available electric power as

well as hot water, and cause less impact on the environment.

Keywords: (Polymer Electrolyte Fuel Cell (PEFC), Sewage plant, Digestion sludge, Self-sufficiency rate, Anaerobic Digestion Gas refining equip-
ment (ADG refining equipment), EBARA BALLARD CORPORATION, Residential 1 kW PEFC co-generation system
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Fig. 1 System diagram of 250 kW PEFC co-generation system with ADG refining equipment
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Fig. 2 System diagram of PEFC co-generation system with compact ADG refining equipment
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Photo 2 Overview of residential 1 kW PEFC 2002 model

K1IRT,
(2) PEFC

PEFC DMl A BE 22”7, APEFCIIEHR/NT —
FERIZ 3BT 2002 4F BE#ERG AR & L CHI%E S 7Bl
HARBREE T HREM1 kWHPEFC Th 575, 1L
7 AR CIERE S B2 72 o Tid, PEFCNEEO MR
B EEFIHIE ST X — & DEHEIZT THIG L7z,
R2IIIREM1 kW PEFC 2 #8177 2 2kt & LT
R L7256 LA A R R & L Cillilis L7236 oAl
05 s I

4. ABRBER

R 31RO —F & LCT20034E 11 A 21 H 0z 7 —
FMLYFN%E, B4V AT A AN —IEERT,
BICix, MBI A XY Vg, PEFCREM D,

R1 PEEHALA AR RPHEAL R

Table 1 Specifications of compact ADG refining equipment

HH v
Ttem Specification
Iz RGNS o — Y
Type Package unit type for indoor use
Rl AC100 V
Power
AT (mm) W 1050 < H 1950 < D 800
Size
AEA A HALF A (CH, : #560%, CO, : #540%)
Inlet gas ADG (CH, : 60%, CO,: 40%)
W72 LR KA A (CHy © 87%= 2%, CO, :
Output gas | Composition | 13% % 2%)
Refined gas (CHy: 87 £ 2%, CO, : 13 = 2%)
fksHe ) K55 I/min
Supply Max. 5.5 I/min
capacity
YNVALTVIN PEFCHEZ IR (%160TC)
Inlet hot water Heat recovery hot water from PEFC
(about 60 C)
WA T BT 22 R R C BRI A LR
Outlet hot water [Hk & LCTPEFC~
Return to PEFC with about 35 C,
which is cooled down by cooling fan
Hilife K ik
Replenishment water Town water
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Table 2 Specifications of residential 1 kW PEFC 2002 model

T A A ALK WAL A AL
For town gas For ADG gas

S i (mm) W 900 X H 900 X D 280 | W 900 x H 900 x D 280

Size

PR T AT A 13A HAL# A (CH, 87 £ 2%)
Fuel Town gas 13A ADG gas (CH, 87 £ 2%)
sEEH 1000 W (ACHi) 800 W (ACH¥i)
Output power W HAEE (Target value)
FEHA A 34% (LHV) 30% (LHV)

Electric efficiency ¥ HAE (Target value)
Pesah = 58% (LHV) 50% (LHV)

Heat recovery W HAEME (Target value)
efficiency

Connection to
commercial grid

PR #7160 Cilik

#9160 Tk

Heat recovery media | Hot water (60 C) Hot water (60 C)
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