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Investigation of Combustion Characteristics of Low Calorific Value

Syn-gas Using Lab-scale Pressurized Oxy-Combustion System
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ABSTRACT

Agreeable to the latest enviromental problem, CCS(Carbon Capture&Storage) technology
is more significant. As these issues, Oxy-Combustion is one of the technology that
realize the CCS technology and large scale field test proceeding at other places. The
aims of this research were to evaluate the combustion characteristics of pressurized
oxy-combusition that is attract attention as the next generation power plant. The
experiments were conducted using a laboratory-scale pressuized oxy-combustor. The

fuel

used was low calorific value syn-gas that is mainly composed of CO(60%),

H2(27%). The burner was used co—axial burner, to investigate combustion characteristics,
temperature in the reactor and the flue gas compositions were measured.
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Pressurized Oxy-Combsution,

Low calorific value syn-gas, CO:

Jatoln | o]l WHAA AHE A7l oF 2
0%l sGst= wl-¢- & AHFo|th[1] ZH
= Bt g@a wEd AAZE Al gl
2t CCS 7l=g& 9% 71 ¢abah A& 7=
HFEA] AFg sl ojof gt akA Ao digh
A= 9o White Rose Oxy Power Plant
AZ T2 AE9 559 Callide Oxyfuel Projec
tE Fa diatE Aol o]FofAa 9l

ol¢} HEY JIY £ dA TES AaH
o] &ys}, A4 7t E oy A 34, CO:
Sofl Ay oA Aol SWoA A FA
Qs = 7ER, oA FAgHAs &
g A7t ol Fol Ao k2,345 1Ey &4
A Aol & 7RSE wARAR AL AP A<
A= Fde] F53 dEolth[6,7] wekbA 2
A AdARe] =2 U gEHoeR Q% =%
Hsls ghetelazt

olml CO-7} X3y o]
1



66 Al 513 KOSCO SYMPOSIUM %23 (2015 % =78t t) 3])
Ao R AAHYY, Wk Tkl wjr|Hs
S B2 w7ivtas Wzbse] wjr)del $
7 A7IA ", wrlEles U 2o
2 A&t FZo] 1l F Ade Lo Fitdd &
T ®Bag AAste S5 AAsA H
THoRE Ys WBE WYL wrrtaes F
TERS AU Aoz YyrtEw FES A
Ag F, JheRAR Solsl "k F7E
ket Aee) 543 hAS s ARE ol
For wolAW AFoR e 2PIHFE
Tt AEr2 2R dde] N EE 9

Fig. 1 Schematic diagram of pressurized oxy-  7HARS AREAdEed, IS dxgd

combustion experiment a8 2 AlEEtP o i A £ g
= BERHAHAES "5 7] 98 ZF Al A~Elo] A

B AR 48R A AREE Fig 19 5a) s na AbAel Sre SEAA 3

JERQT. B we gdEe Ay A6 gy

20mme] FAe EFWAE ARSI sES

#5 F de TSRS AAsAT F o

Uz AbgdE 55 HY, 7 Wyl Hsts 96l
A 24 MUE BE HuE ARgSlY 5 o1
Uz FYdus A4, dae Adw 7ree
MFCE &8 f3&s Aofsila, vz Hy=
FH = LPGe 371 fd 24715 S8 &
Fa Alofsiddtt 3 BE FYFols AR
A2 ffste] A=A WEe} A TS A5
Atk Tkl A AATkA wjel = §FE o]
AUAA wokA= s WAsH7] A% st 2

=

&

—

718 MRy a, w772 &% Ao
A A= SEHEFE AAs] & gHS
AEHA BE AAY & = HAS AX5Y
oh. A=HS AEy] fg s wr w7 ks
o] i At WS A7 94, A=

% dl 14 gelel 7
2 ALE A9Y g4 e
b EQE BE $5 0UE PASE T )
o $& EF 3mme FAE A1 Qa, Ak
=27 eholel R A4E 1dmmol

5]
Wl Mo HstE aiA B HYE AR
= 4 My+= LPGeF 371E 3" ZdES
HAA stdS FAskaL, o] 39S ol &5t
ol
L=k
T

l

Aats W LPGS #7185 zbdstal
FIJTE A
< YyE WHE FI zH3H
HAZ gt wkgr] uiH
F thermocouple B-type
I o2 HE 10mmytE
A=l ot 71 shebel] X3k thermocoup
SHE-ZHE 150mm golA i, =
thermocouple™= ¥H&-7] & W&o = 100mm

1% = of

> o rlo &
i rOll

o
rlo
rE
oo
N

(i

Table 1 Syngas composition and
properties

Volume Mass
fractions(%) | fractions(%)
CO 60 72.61
He 27 2.57
CHa 0.1 0.07
CO2 9.9 20.77
Nz 3 3.98
HHV (kJ/mol) 399.58
LHV(kJ/mol) 390.28
Adiabatic
Temperature 4101
(K)
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Table 2 Experimental condition

Flow rate(LPM) | Velocity(m/s)

Fuel 9.47 9.38

Oxygen 21.67 7.44
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Fig. 2 Temperature in the reactor
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Fig. 3 CO and O: Concentration in flue gas
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