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A Study on the Lift Flame Structure with Composition Ratios
in Premixed Impinging Jet Flames of Syngas (H,/CO)
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Abstract >> A numerical study on lifted flame structure in impinging jet geometry with syngas composition ratio

was investigated. The numerical calculations including chemical kinetic analysis were conducted using SPIN
application of the CHEMKIN Package with Davis-Mechanism. The flame temperature and velocity profiles were
calculated at the steady state for one-dimensional stagnation flow geometry. Syngas mixture compositions were

adjusted such as H, : CO =

10 : 90 (10P), 20 : 80 (20P), 30 : 70 (30P), 40 : 60 (40P), 50 : 50 (50P). As composition

ratios are changed from 10P to 50P, the axial velocity and flame temperature increase because the contents of

hydrogen that have faster burning velocity increase. This phenomenon is due to increase in good reactive radicals

such as H, OH radical. As a result of active reactivity, the burning velocity is more faster and this is confirmed

by numerical methods. Consequently, combustion reaction zone was moved to burner nozzle.
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a, : Global strain rate, s-1
® : Equivalence ratio
H/d : Dimensionless impinging distance

: Laminar burning velocity, m/s
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Table 1 Numerical and Experimental conditions

Syngas fuel H, + CO
Oxidizer High purified air
Simulation code SPIN code
Impinging distance (Z/d) 2.0
Reynolds number (FAe) 2200
Equivalence ratio () 0.9
Global strain rate (ag) 179.0 s
Surface temperature 323.15K + 5K
Hy : CO = 10 : 90 (10P)
Hy : CO = 20 : 80 (20P)
Composition ratio H, : CO = 30 : 70 (30P)
Hy : CO = 40 : 60 (40P)
Hy : CO = 50 : 50 (50P)
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Fig. 3 Direct photo of lifted impinging jet flame with the composition ratios for H/d = 2.0, & = 0.9

E(Global strain rate, |3} a,)> th=2] 4] ()2} 2

o] FEA 2|9} BALEY] grr B Holdnt 4

o)l o, HE(du/dh)E TSR] RafEl S5
AE 2FFoIA Re, Hd7F AREE AT

du
a —E,duvae,dhva/d )

2 Ao ARGE A AN = B o R
FAg w53t FEvke] AR|(Hd)eE Fegul(d)
18)aL glols= 4 Re)oll gt aatE wiAEH] 9
3 O2 0.9, H/dE 2.0 712]3 ReZ 220002 1143}
ct whEbA 2 A5te] 8 ¥4= H-CO9| /0]
@4 H, : CO =10 : 90 (10P)*] A H, : CO = 50 :
50 (50P)o.& W7ste] 28It AaA 20
RE FEWY 25E 323.15K, eZollA] EAEE
3351719 x5 300KZ 1Asl] R4S =3

Elyi

2 oAt WA APHOR B 55 AEd
] 244 Al mR G AR e,
oF BAJslel RN $E AESYS FAS ot
stth. Fig. 3 H/d—g— 0, PZ 092 A3 A
oA =AU Wste] W Be] A AL Lhet
elck. Ble] olul A BE ZAelA] FAT =
273 AelolA] BT, vl Ho| 247}

We 10PEANAE 3o AR ST
598w ghe Fstelo] AT Hho] 24
u7k Z7kgl wek szl FAYA Y, s
o AR wZ BOR o] Fok AL B 4 9
o olelgt AAel WAL theHel st et
A4 £ASAS FHAE Selsm Aa
A s Heh B, el 248 F7b) ket
e @4 % shiel sige] Byage B o
ot MER FF ALE ATE Bstel 1 WS
sk gt
3.2 sgTx

"ol A HrCO9 2Aule] w2 shge] Tx
4 =9 dReRN S 15N G405E

FAH o LA B2 Bk o)B 98 shaw
(Flame front) o] 2AsHs whgo] wisks &
Hsto] shlewet % W of
w7 kA Ao

Fig. 4% 5431019 Sl 722 ofsfsiad 02
0.9, HAE 2.00.2 1143 AlgoA] x4l Al =
2AH)7} 30P9l A9 FE72o] nhE Felo] LE
W ST UE HES RolR gk & W
Sl B eE 278 7|20 Pashtpt
oK Lz 2710 3 FASA Z7heke
shelat 4= 9l ol dlEdE B} wa
A H7] B0 SHlERA SEere] ARL 2 B
7% Aol ket & o] SEk Ak Ta
a7l wheu] B3] ol o) AR sheltelA

3}ed o] 220 A2 (Laminar burning velocity, ©]|3}

o
v ©

otk
1B

x> o oR

J&ﬁ£

A274 A2 20164 44



224 HA7HA(L/CO) A =3 S5 AESFHNA =
4.0 2500 16
H,: CO=30:70 (30P)

3.59 Tl
~ Velocity s
» 2000
~ 3.0 E
E Ay
M| e e e e e eaA\----] : IE- - g
2 Density HPS Lisn® [0 @
=204 HIZ gl &
g N R T
= 15 i 2 '%

b F000

: 1.0+ HA = [
£ "I OELLE
#0357 il 0 [M
< T~

0.0 Ao

Temperature ~
0.5 T T T T T 0 L0o

0.0 05 1.0 15 20
Impinging distance, H/d
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Table 2 Reaction equation

Reaction name Reaction equation
R1 H+ O,=0+ OH
R2 O +H, =H+ OH
R3 OH + H, = H + H,0
R4 HO + O = OH + OH
R9 H+OH+M =H0 +M
R16 HO. + H = OH + OH
R17 HO, + O = OH + O,
RIS HO; + OH = O, + H,O
R28 CO + OH = CO, + H
R29 CO + OH = CO, + H
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