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Iw:a.f.i(xi of  the thin reaction zone in  analogy to thc claRsico1 C-equation [I11 where the flame 

lncnticlii is dnfinc!d by tho iso-surfuc G ( I , t )  = Go. Then thc normal vcctor dcifiriod hy Eq. ( 5 )  

tu#c+l,)rer with Eq. (4) h d s  to 
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at 
-- +Go 9 vc = --UKIVG( + (V,  + V,)lVC(. 



z(.111v. The comparison between thc two plots shows that cxccpt for rcgioris whcrc thc rcaction 

3 Statistical Evaluation 

one-dimcmsioriul nurrrird fiiuric 
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us 

with tbc SUIII 

Sd = -2.83 D n + 1.44 J L , O  (20) 

sivity. !jince. the Markstciri diffusivity is two to three Lirnes larger Lhi1.n f.he mws difliisivily in 

stoichiorrictric: met.h;tne tiaine!w [14], one inny argue that  hhc iricrcw;cd cffcctivc diffusivity for this 

ftruric i s  c l i w  ~ , c . J  MHskstcin cffccts. 



Summary 

Th! nt.atisticd c?v;ii lintion of the different contributions to  thr! c:lisplncanlant speed fromi two 2- 

D simulat.ir~nn Rhows tha t  those due to normal diffusivri axid reacbion m e  msponsibln for flnrric? 

i:IispIncemcnt in the mean which is upyruxirriat4y 40% larger than in thc corrcsyonding lturiiriar 

flame. Although t.lic?y tiiict,uat.tc strongly wheri plc.)t,taasl over arclength, their sum has ncarly 

the swxic pruhabiI ity density furictiort its the di.splw.amant speed. There is still n corralntioii 

ht.weei i  curvature urid &he displacement speeds duc to rcuction ;md Iiorrncrl diffusion, at lcwt 

for t hc stoichiw wt r’i 1: 1.1 ame. 

Acknowledgements 

R-eferences 

[I] RcwKhi, R. W., In Recent Arfvances in the Aerospncc Scicncc (Ed. Cl:.C:obci), pp 117 138: 

l’lenurxi Prcss, 1085. 

11 



[lo] (.:it~~on. C:. H., Phys.Fluids 112305-2315 (1968). 

1111 W i I l i w i i s ,  F. A., In Y ‘ h s  Mathematics of comb us ti ox^ [J, D. Buclminstcr, Ed.) Socicty for 

Induatrinl and Applicd Mathcrnatic;s, Philadelphia, 1985, pp 97 -131. 

12 



lo  1 
x thin reaction Z O I ~ C ~  

t, R C - I  / x 

. I / corrugated flarnelets 

wrinkled flarnclcts I \  
1 

I 10 1 02 
e i tF  

Figure 1: 





30 

20 

10 

0 

-10 

-20 

-30 

0 

l l . l ; l l . l ; l  

-- 

-- 

-- 

-- 

3 * I I ' I I I * * I I I I I I 

10 20 30 50 

Figure 3: 



' ' ' ' ! ' ' ' ' l ' ' ' ' ~ ' ' L  .- 1 

0 20 

" ..._.. -.- 



-2 0 2 4 6 8 -6 -4 

-2 - I  0 2 3 4 5 6 

term 

Figure E: 



1.2 + 

0.6 . 

0.4 .' ~i 0.2 



4 

* V  

-2 -1 0 I -3 2 3 

#C I" 

Fiyurc 7: 



List of Figures 

in thc uriburrit. ~ i d x ~ i i r e .  Q i.. normalixcd by t p .  

7. ScAttnr plot of the three contri1Jution.s to the displmcmiont spccd ;1s u function of thc curvu- 

t.lira rc norrnuliicd by the Ilame thickness e,.. Fig. 7a: Loan flurnc, Fig. 71: Stoiclliorrrctric 

Itnrt1r. 



M98052539 
I11111111 Ill 11111 11111 111ll lllll lllll1111111111 Ill1 Ill1 

P?Yf beg Publ. Date (1 1) OFi 
. J  

Sponsor Code (1 8) /30 E / r e  i 

-/4/09 1 -  U C Category (1 9) 

DOE 


