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Investigation of Influence of Equivalence Ratio and Flame Stretch on Flame Structure of
Methane-Air Counterflow Twin-Premixed Flames by Manipulating Lewis Number
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Abstract : The methane-air counterflow twin-premixed flame of fuel lean mixture is investigated with chemical kinetics
model. For the confirmation of the effect of equivalence ratio and flame stretch rate, the steady counterflow flames, in which
the Lewis numbers of each species are fixed from 0.5 to 1.5, in addition to the case of using actual Lewis numbers, are

calculated. As a result, when the Lewis number is fixed, the maximum heat release rate is influenced by Lewis number effect

and the summation of heat release rate is influenced by the Lewis number and the incomplete combustion. The influences
of flame stretch rate on flame structures of the counterflow premixed flame using actual Lewis number are changed in each

equivalence ratio. Moreover, the determination of the burning velocity in counterflow premixed flame is investigated.
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Fig.1  Schematic of counterflow premixed flame
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Table 1 Lewis numbers for various species [15]
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Fig.2 Comparison of chemical kinetics models for the effect of flame
stretch rate on 7max, CH.max and cco,max
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Fig.3 Distributions of 7, O, cco2, wco2, cH20, WH20, cH and wy for ¢ = 0.75 in unstretched laminar premixed flame
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Fig.4 Influence of k on (a) Omax and (b) Osum for ¢ = 0.75 in the case of

various Lewis numbers
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Fig.6 Distributions of wy for ¢ = 0.75
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Fig.8 Influence of kK on cco,max for various ¢
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FD X OBV OB R AR HGR LD & % i O PRBEE L %2
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BN 2Fikb H 5[13].

S, =_$Yf J.Wozdx Q)
X 13 12 2 OFRIIHED  BABEHE S & Qum DBIRZ R
T BRNIRT XIS, Qum & S B X WHBIBIGRI R 5 1
52 L5, RFE Vo 2 BB EE o 8 e N 22 AT I 1
WL w3 EEZOoND, EECHBEDOERASNEEZ G
fifid 2 Z &ZHEETH 225, PRGOS IS E T 55
EMRNT 247 9 BRICIE, & OFIEILIEME R BABEZ T I 1387

DEEZILND,
5.#8
& SOCHERE 2 Fl o 7R X & o — 225t AR iR G

KEDEAERNTZ TV, DTN X9 RHMEPES k.

1. BRI DR KM & KRMEFR « DBIRIE, « VNS
WHIFH T, ¢=055 T3 Le,<1 DEFAEE, ¢=0755
LT 0.95 Tld Le;> 1 DG L RN Z D, —77,
Kk IR EWHIPTE, KRN K EAMIEDE, K%K
DR EDIEL % < 5o 754, FEORRIImA T,
KR ZTRD DINRRIHE ORI X D Bl s,

2. CO BNVRIEDRAAIZ, ¢ =0.55 T, HRMEETIE,
Kk DR LT, BIICKREL BB, ¢=095 T3,
Z OfEAIE 72\,

3. RHATE IR KR OBBERE DO EFRICE \WT, KL
JCEBT B MEOR/AMEZE AV 2 DAY TH 5. —
Vi, BBFEOERARBEIC LD, E]/ L RO,
Oum & T 5.

HE

AWFZEE, SCREEAE ORI (18560196) DB % 157-
bDTHD, F1, LliERAINANNEZR %% 5 D,
ALHRE R PR HEBEZICIE 7 R AL 22 Wk v,
ZICRLTHEEERT.

(64)

HABMEE &5 55 50 % 154 %5 (2008 4E)
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