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Abstract: The propagation characteristics of CH,/H,/O,/CO, laminar flame at elevated temperature
were experimentally and numerically simulated via a Bunsen burner and chemical reaction kinetics
simulation software CHEMKIN-PRO. The influence mechanism of initial temperature on the
propagation characteristics of the laminar flame of premixed gas was clarified from the perspectives
of thermodynamics and chemical kinetics. The results show that the chemical reaction mechanism
GRI 3. 0 can accurately predict the laminar flame propagation speed of CH,/H,/O,/CO, at elevated
temperature. The laminar flame propagation speed of premixed gas increases linearly with the
increase of the hydrogen blending ratio at a low hydrogen blending ratio (X;,<0. 3). With the increase
of the initial temperature, the promotion effect of the reaction H+O,=0O+OH in the premixed flame is
enhanced, and the mole fraction of H free radical increase resulting in a linear increase in both the
laminar flame propagation speed and the adiabatic flame temperature of the premixed gas.
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Fig. 1

Laminar premixed flame propagation speed of CH,/H,/O,/CO,

(a)—T,=350 K; (b)—T,=400 K; (c)—T,=450 K.
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Fig.2 Variation of laminar premixed flame propagation speed of CH,/H,/O,/CO, with hydrogen blending ratio
(a)—T,=350 K; (b)—T,=450 K.

mE 2 s AEMR T, BiE X, B, FiR
v B SRIME ) W2, S T, 350 K,
&R 1,X, 021N 0.4 W, BURS v 0T
23.06%. HH T2 A B s Y HOR 805 b
TGP, FLRRGE R W SRR R, PRI I TR )2
UL TR K A% 1 S v, B X, T T 3 e ot
Ah MBS TF IR A L (X,<03) , BB A L (X, >
0.3) 5% T, 2 BUR KA AL R v, 1 38 in s
WA 2a s FE G R 1L X 0.2 3 E] 0.3
BF v, 30T 9.7%, M 7E X, M 0.3 3 fin 51 0.4 B,
BT 11.5%, R EE B AL (X, >03) T2
TR K AAALRE L v, 1A 15 0 2 5K

XA &, FEARB AU (X, <0.3) 54 T, Tl
TR v, Bl X, P3G T O 3 4 3G . 4 ] 2a i
N Xy ANT 0.3 AL H R R B R T
0.95, K I 7E Ik 8 & L (X, <0.3) 544~ CH/H,/
0,/CO, 1) v, Fifi X,, FHEINLL 3 fi . Boushaki 55

IR R R AP v, B X, (X, <0.25) I35 N 3
I B X, 2B, PR v, e R 2t
#4 Di Sarli 55 7WF5E 3R B CH/H,/28 W v, 755
BAIL(0.5<X,<0.9) AT R AR LR KB
HWFFEATE T,% v, 5 X, RAER R0, 5
TR T X, M 0.2 5] 0.4 TR SRS
FEREC R T, M350 K, ¢ N 14K THAN, v, 5
Xy PEPERLAAH I R B KT 0.9, B FUE <
v, 5 X, LR
2.2 NK/BEXERIUE N EEEEE R
B3R T X, K05, ANF X, F CH/H,/Oy
CO, 1 v, SEU{E F GRI 3.0 BB il 7, 19254k . 4
K 3 iR, RS v Bl T, 1) Tt 26 3 , 5L BE
X YR ML BB R A KRR T, R 1Y
SRS A S AHUE o BT L LA 15 B Lt
BAHKRE R E AT X, N 02 F10.4 19 T
LN, SR KA G 5 T, i 4 405 A1 OC R 4R



%24

H R EE . 55 F CH,/H,/0,/CO, B AT K b4 #5645 1 139

BIRT 0.99. 7 & WAZEAT T Xy D9 0.2 I, SEB A
5 TR LA E HR R ECH 0.89, X, 0.4 B HYZE

160F @
g 140
*;% 120
BE
M v WX, =0.2)
X o (X, =0.3)
80 - v EB(X,=0.4)
300 350 400 450
WIRIREE/K

PEALA AR EBON 0.92, BI7E 0.9 BT , A1 BE 4
U, K, CH,/H,/0,/CO, B v, 5 T, i L ARG .

120
(b) —— GRI3.0 A
v KX, =0.2)
100 | o LI(X,=0.3)
s LH(X,=0.4)
80
60 |
40 . . . .
300 350 400 450
MR E/K

E3 CH/H,/O,/CO,MERWURNIEEEEERMBEEETH
Fig. 3 Variation of laminar premixed flame propagation speed of CH,/H,/O,/CO, with initial temperature
(a)—¢=0.8; (b)—g¢=1.6.
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(a)—T,=350 K; (b)—T,=450 K.
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