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Effect of H, O on Propagation of Laminar Syngas Flames
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Abstract; The laminar flame speeds of syngas/air mixtures with H,O dilution in the fuels were
numerically studied at 400 K using Davis-Mech. Based on the calculated sensitivities of mass
burning rate of mixtures with various H,O dilution ratios, the thermal, direct-reaction and third-
body effects on the laminar flame speed of diluted mixtures were also carried out for an insightful
understanding of the dilution effect of H,O. The results showed that when the volume fraction of
H, is larger than 25% , the laminar flame speed, adiabatic flame temperature and the mole
fractions of the crucial radical of mixtures decrease significantly with the increase of dilution
ration. The total dilution effect of H,O was dominated by the thermal effect. When the
equivalence ratio of mixture was small, the direct reaction effect caused by H,O on the laminar
flame speed was changed from promotion into inhibition with increasing volume fraction of H,.
When the amount of H,O was limited, the third-body effect on the laminar flame speed
experiences a significant inhibition-promotion-inhibiting action.
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Fig. 1 Laminar flame speed of H,/CO/air
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Fig. 2 Laminar flame speed and adiabatic flame
temperature at various dilution rations
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dilution ratios ( Davis-Mech)

2.2 HEMELSW

S FE A2 I N ATL AN () 356 70 B B %o Joi 494
S 5 M) A T L R [A] HL, O 7 A L A5
M A R A2 RUZ IR KO T R e R
AT RN TR A B BB R (Fy ) WA
W)

Fy = dlnm/dInA,. (7)

KA, BN | R E BERIA A R T R 1.
R Y Fy RTEEE, OV i B3R m BA
PR s 22, SO @ B 38 5 6 me B 3 ol 4R
FH, Fy MZAEXHE R/ NRIR 250 () FE 2



%10

B E S KRR RAER KIGE BN 1499

K4 45 T {8 Davis — #LBET55 A9 A [A]
H,O Fi ke LUl (X, 0 =0,0.2,0.4) YGRS/
R T TR K BT B AR5 8 4 1Y) S Iy B 3 A
g5 H X, =0.5,T, =400 K,p =0. 1 MPa. )\
HATN, PR AR, 4L N CO + OH = CO,
+ H IEBURME R B £ . BiE H,0
FIMA & LR H + OH + M = H,O +M %
B F I EE I, KGR R R K& A B R H
K OH #Z: 5HAW A A . Horp AL H +
0,( +M) = HO,( + M) Uik R4 HAREH

(@)
B X;1,0=0.4

0 Xy,0=0.2
W X;0=0

H+OH+M=H,0+M
HO,+0H=0,+H,0
H,+0,=HO,+H
H+0,(+M)=HO,(+M)
OH+H,=H+H,0
H+0,=0+H
HO,+H=0OH+OH
O+H,=H+OH
CO+OH=CO,+HR28

CO+0OH=CO,+HR29

-0.30 -0.15 0 0.15 0.30
Fy

Xy o HEINTIE AR, 2 X,y 0 = 0.4 I, 125 Ny
H AR R AR R A 2 1k Ry, KT 4y A 3
H KA 592 5207 AT, 300481 K 0 o et R o i %
K S BIRAAERT, FE AR H + 0, =0 + OH
R IEAUEE R BRI T RO, B R H +
OH +M =H,0 + M /& T3l ke i, i A« 55 =
7 SEAL R B H + 0, ( +M) =HO, ( +M) (14
M R BLE H,0 A A M IEME AR B T U(E, I
R 16 B S H 380, 12 B g X R e
R 52 0 p AR A AR S A .

(b)

B X;1,0=0.4

0 X4,0=0.2
W X;,=0

H+OH+M=H,0+M
HO,+OH=0,+H,0
H,+0,=HO,+H
H+0,(+M)=HO,(+M)

OH+H,=H+H,0

H+0,=0+H
HO,+H=OH+OH
O+H,=H+OH
CO+0OH=CO,+HR28

CO+OH=CO,+HR29

-0.4 -0.2 0 0.2 0.4
Fy

B4 &FHOMEHRR/ TSERIURNEREMEERN KM RES T

Fig. 4 Sensitivities of mass burning rate of H,O diluted syngas/air mixtures in terms of chemical kinetic coefficients
(a)—p=0.8; (b)—p =2.0(Davis-Mech).
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