ST HAEZ], Vol.17, No4, pp.5-10(2012)

*

7§21 7] & Anode Off Gasq ﬁﬁ:%*é off T3t A+

olhyy" -

Combustion Characteristic of Anode Off Gas for Fuel Cell Reformer

Pil Hyong Lee and Sang Soon Hwang

ABSTRACT

The reformer system is a chemical device that drives the conversion of hydrocarbon to hydrogen rich gas
under high temperature environment(600-1,000C). Generally, NG(Natural Gas) or AOG(Anode Off Gas) is
used as fuel of fuel cell reformer combustion system. The experimental study to analyze the combustion cha-
racteristics of a premixed ceramic burner used for 0.5-1.0 kW fuel cell reformer was performed. Ceramic
burner experiments using NG and AOG were carried out to investigate the flame stability characteristics by
heating capacity, equivalence ratio and different fuels respectively. The results show that surface flames can

be classified into green, red, blue and lift-off flames as the equivalence ratio of methane-air mixture decre-

ases. And the stable flames can be established using NG and AOG as reformer fuel in the perforated ceramic

burner. In particular, the blue flame is found to be stable at a lean equivalence ratio under different mixture
conditions of NG and AOG for the 0.5 to 1.0 kW fuel cell system power range. NOx emission is under 60
ppm between 0.70 to 0.78 of equivalence ratio and CO emission is under 50 ppm between 0.70 to 0.84 of

equivalence ratio.
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Table 1. Comparison of three primary fuel reforming re-
actions

Type Chemical reaction
G H +xH,0

Steam reforming <—>1:CO+(ly+x)H
2 2

1
Partial oxidation 1

G H, +z[{20+(m—%)02

Autothermal reforming 1
—rCO+ (z+ Ey)H2

&2 Table 10f B|aLZE A} Zo] ZA £=F7|7H4
H(Steam Reforming), H-AFS}HH (Partial Oxidation),
A} 7 2 ¥ (Autothermal Reforming) &2 JLE3 4=
AULh olF FagEo] TP ol HHFow W
AEAA AAF HEEIL Q= NP Ho| =35
7ol 5571 A ML g L=t oF 600-
LOOOT Afo]o] FRHES Eoto] ralad] 2z
oA o W AAkBtEREE AR AAGo] A
WHS AT 4 YoHT). AAUge] prEAL
SEeaA Amold Samo WekE g 434
Q1 dare vlATkR A olck AR AlAw)
A9 ARAA FHAnode)o] ARZ B
o) YRl oF 12152 Rste] Foh] U
H & 2= AOG(Anode Off Gas)oll&= thaFe] =4
zgElof k. o} 2 1 kWi AR ol A
A& B&S 6] flske] WA= AOG
NA7] vy 9] AdRE Yedoto] LS FHA
I Qe whEhA] QP A Q1 AARES-S flEte] JHA
229 FAExd 9 A ALTt 7Heskal NG
9 AOGE =& AMHE7Fse 7HA7]18 Wy 9 7t
of WS R apel[7-9]

2 Ao | kWg 788 182 dsid o
2% A28l Aol P5T AFH DAL A

el
i)
rr
>

2 F

7

-

N e

forated A|2}9] E}Y, orifice &4 ¥
=], baffle plates 2835t WA7]& HHE 4
o]

ssaet.

THE ARG M) APE Foto] G, @
$% 2 Arwstl g sduE, a2

-

21. 9g2/E7| EeEX|
kWS 712718 et wue] dmigr] Eata

op

=
SH 4 A3 FFEE NG U AOG] <l
NEEE 9Istel 2 ARS 49 AN BT

£ &oto] 3dske 4=

A EG] F5TS A

onma T u

2.2. Perforated M|2}2 Et2ln} Baffle plate

Fig. 20 2 Q170 AL§- perforated Al2}e] e}
A3} baffle plate?] ZHES e AT} o] baffle
platel FHEL AR/T7| o EIAY] GHEE
£ AR BAT 5 AS TAske] AXshelr.
baffle plate®] 73-3- baffle plateE Z1}3l0] FHEH+=
dEqrlael gEebgst W A% AR 5

Fig. 2. Perforated ceramic tile and baffle plae assembly.



7112 714 Anode Off Gas2] A AEA] o]

iy

& a7 7

sfol ey el o Earsiae] Aol ol e 8
3 ARl 2 AEo] 45 bale plae 4
A3} S} 242t 32 mm, 3 mm€] Lo Aol
22 mme] 7o) AT e 0w shFstel Azt
Atk =3} Fig. 20 YEY Q1= perforated A2t Ef
AL A 30 mm, 77 12.7 mmo|l 1.2 mme] 1
o] o A5t _LHE] oz FAo] QL ALAEZL AL

3.

5 0510] A8 AOGE 4, ol skete, gk
ALZ FTAEO Qi zFzFe] AEH]&-L Table 29}
3 A9 Hd=Fe 31.4 keal/molo|th E AOGY]
AEHlES 1 kW AR AA 2" 0] 7oA &
AE AR A0GE] EFHHI&S 1 85to] AL85He
cH10). A8 AW glotel ALgE ARE NG
°f AOGO]“% SFHstol w2 HHx32 Table 33}
Aot AarAAA 2] S92 0.5 kWeF 1.0 kW=
st ABEAL AAsterh. ArAA ALge)

Table 2. Formation of anode off gas
H, CO, CH4 N
47.4% 40.0% 2.1% 10.5%

Table 3. Variation of flow rate (L/min) at fuel cell electric

output (kW)
Mode NG Mode AOG Mode
Load 0.5 kW | 1.0 kW | 0.5 kW | 1.0 kW
LNG (L/min) 1.00 2.00 0.33 0.66
AOG (L/min) - - 4.75 9.50
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Fig. 4. Methane combustion at different equivalence
ratio.
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Table. 4 Burning velocity at different fuel and equiva-
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