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1-step chemistry
GRI 3.0

�J~ � j�T0Ì��gmxsusufUv�k��ZmUo¡h|tih|}=mU}As�ln~ �gsuf®Ðih|lns�vdËZ~ r���r��UsI���vÑrwsum����0s�ln~qvÑrw}ÑÊ°h|tUf�ËZ~ r��!�F��['�0j y0j

Ô � ¢ �X�u�|�H�|���
� I�����j�_�~qÒuk�ÏUp0���U~·c��xjXaJh|���U~qÏih|tih0c��Uj����U~qt� AkUc|��j�! � h�Ë�h0caj aJh�"�s�t0kUc�#?}Akg��j�Y\k�l�ÏUp0vAr�jX[^t0vAr�j�T%$ V T�y�y�T�W�c�T�y�y%$�&T�y0I��0j� T��('?j*)\h|t,+gpU~q��"�s�t�Ïxk�}wtUs�ci`=j�e�h|t°aZ~ �%� suoqsutHciY'k�l*ÏUpUvÑrXj�Jo¡h|lns�I�y V I-$%.%.�W�c��%$/��.%$� ����Î=j0#JsurAsu}wv�c	�'j `=j1�(~qoqoq~¡h|lnvXc?`�[^`�`2�Uj'T0I V I-$�z���W�c{�T��/��{�T%$0j� {��°`*j3'¤~54t76h|tHcH`=jHY'}AsuvwmxkUc�Y\k�l*ÏUpUvAr�jH�g�u~·j�a�s����UtUkUjbIu{V I-$���.�W8$��/�xI�IX�� ���°`*j9'H~:4t;6h|tHcb~qtY\k�l�ÏUp0vArA~qk�t©~qt=<	~ � ���m�susuf©�JoqkXËZvV I-$%$|{�W É oqp�Ë'su}	{�.0I�&·{���.0j� .����Uj �Þj2Í�k�oqfHciY\k�l�ÏUpUvÑrXj0�Jo¡h|lns���. V I-$�z%$�W	�gI��gz�z0j� �/�('?jM_�p>4tU~qÒ�c�_�j �*jM_�pUt � h|o·cZY\k�l�ÏUpUvÑrXjb�Jo¡h|lns¿I�I�IV I-$%$���WdI-./�gT0I�j� z���Í*j?<	h|tHcE_�j �*jx_�pUt � h|o·c?#M}wk���jEY'k�l*ÏUpUvÑrXji[^t0vAr�j�T�zV T�y�y�y�WZ�����-�g�|{��0j� $��2�*j �djU��pUs�rwvA���Hc,'?j�)Msu}Aeg~qvw���Ec0`=j�'H~:4tih|tHc@#1��ÊgvXjg�Joqp,&~qfUv	� V I-$%$���WdIu{�{��-�xIu{��|{Uj� I�y���)�j\�xh�eg~qs�}�c8'?jA)Ms�}Ñe0~qvA���Hc8#?}Akg��jZY\k�l*ÏHj\[^tUvÑrXj'T��V I-$%$�z�W�c�I�T��%$/�xI�T|{��0j� I�I��(#Jj�Í�k�ln~qt � kUc8'?jA)Msu}Aeg~qvw���EcB�Uj���6s�e�s�~qoqoqk�tEcdY\k�lC&ÏUpUvÑrXjU�bo¡h|lns=Iu{�y V T�y�y���WFIX�|T/�xI-$��0j� I�T��°]	j¿�isu}At;6h|tUfUsuÒ�&^aJh|}w}wh|ÒukUcµ_�j	)Ms�}wh0c�`=jD'¤~54t;6h|tHcY\k�l�ÏUp0vAr�jU�Jo¡h|lns�~qt�mU}wsuvwv V T�y�y���W� I����('?j É jn�gpHcD!*j �xj��gpUtEc _�j �*jn_�pUt � h|o·c¿Y'k�l*ÏUpUvÑrXj�Jo¡h|lnsF~qt°mU}wsuvwv V T�y�y���W� Iu{��°`*j3EZmih�rAtU~qsF"gv�cG�Uj �'j�Í�}A~qvw�uk�oqo·c�YA�Hj Y�j��	h|vAl�pUvAvwsutHc��j '?j'Y\s��u�u~qkUcFY'k�l*ÏUpUvÑrXj?�bo¡h|lns�I���z V T�y�y|{�W°T��%$/�T��|T0j� I����°`*j%H\k�pU}woq~qk�p,��c�H�j�Y\pUsutUk|r�c�adj%#Jk�~qtUvwk|r�c0Y'k�l*ÏUpUvÑrXj�Jo¡h|lns�I�T�y V I-$%$�z�WdIu{��/�xI��%$0j� I-.���_�j/H'h|pUl�c�Í*j/<�h�Ë\k�}Ar��Hc|adj-#Jk�~qtUvwk|rJh|t0f�Î�j�Í�h|}�h�&ÏU~I�ih0c@�Uji�JoqpU~qf2_�su���EjxT�z0I V I-$%$|{�W�I�J���T0j� IX�/�2Y�jK��~qlK6sutUsuÒ�cLH�jLY\pUsutUk|rXcµadjM#Jk�~qtUvwk|rÄa�su���Ej��s�mEj+aZ� Y\�bÍON|y0I/N�{�� V T�y�y0IXW h�e|h|~qo¡h|ÏUoqs�h�rË�Ë�Ë=j �usu}��áh|�uvXj �Å}Xj



� � �

� � �
�J~ � j��0Ì=��sXh|��rA~qk�tL}�h�rAs�c>� � � � V v��0k�}Ar=fih|v��iW�h|t0f=� � � � > V oqk�t � fih|v��iW�oq~qtUsuvO�Åk�}FÐxh|lns�[Ñ[Fv��Uk�ËZ~qt � h2}As�~ � t0~ rw~qk�ts�e�s�t�r�j

-2

0

2

4

6 xf
yf
xl
yl

-2

0

2

4

6

0 2000 4000 6000
-2

0

2

4

6

FLAME I

FLAME II

FLAME III

�J~ � jU{UÌb�JoqpU��rwpUh�rw~qk�tUv	~qt�rA~qlns�k��Jr��Usdmxk�vw~ rA~qk�t2k��Jr��0sB�i}wvÑrZrA}w~qm0oqsFmxk�~qt�r V ���Ñc Ê���W'h|tUf�r��Us�o¡h|vAr'rA}w~qm0oqsdm�k�~qt�r V �go·c Êgo�W�j

2

3

4

5

6

x 
di

re
ct

io
n

flame pos
ug

0 2000 4000 6000
time (adimensional)

0

1

y 
di

re
ct

io
n

FLAME II

�J~ � ji�0Ì1#Jk�vw~ rA~qk�t2k���r��UsFrw}A~qmUoqsdmxk�~qt�r	h|tUf � h|vZe�suoqk��u~ r^Ê�h�r�r��Usdrw}A~qmUoqsFmxk�~qt�r�� � �Åk�}�Ðih|lnsF[A[�j



� 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
 (u’/U)

0

1

2

3

4

5

6

mean distance to inlet
rms of distance to inlet

FLAME I FLAME II
FLAME III

� 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
 (u’/U)

0

0.5

1

1.5

2

2.5

3

mean propagation speed
rms of propagation speed

FLAME I

FLAME II

FLAME III

� 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4
 (u’/U)

0

0.5

1

1.5

2

2.5

3

mean true propagation speed
rms of true propagation speed

FLAME I
FLAME II

FLAME III

�J~ � j*.0ÌMY'k�}A}wsuo¡h�rA~qk�tnk��Hr��Us�~qt0ÐUkXË�rApU}AÏUpUoqsutU�us�~qt�rwsutUvA~ r^Ênoqs�e�suoEp�� N�E�h|tUf V h�WMr��Us	lnsXh|t�h|tUf�}wlnvbk��Hr��UsFh��g~¡h|oEmxk�vA~ rw~qk�tk��Hr��Us	Ðih|lns�v�c V ÏxWJr��Us	lns�h|t�h|tUf�}wlnv?k��Er��0s�mU}Ak�mih � h�rw~qk�t°vwmxsusufHc V �XWbr��UsFlns�h|tnh|tUf�}Alnv?k��Hr��Us � rw}ApUs � mU}Ak�mih � h�rA~qk�tvwmxsusuf V sF�g�uoqpUfU~qt � }Asu~ � tU~ rw~qk�t�s�e�s�t�rAv�W�j

0

10

20

30 ug
uf
up

0 1000 2000 3000 4000 5000 6000 7000

0

10

20

30

FLAME II

FIRST POINT

LAST POINT

�J~ � j��gÌ7'¤k���h|oJÐUkXËµe�suoqkg�u~ r^Ê V p � W�cEh|tUf	�@�gs�f*���á}wh|lns V p,��WZh|t0f!mU}wk�mih � h�rA~qk�t V pUmxW	vAm�susufUv�h�r�r��Us �U}wvAr�h|tUf�o¡h|vÑr	rA}w~qm0oqsmxk�~qt�rAv8�Åk�}'Ðxh|lnsF[Ñ[�j

0

2

4

6

0

2

4

6

8

0 1000 2000 3000 4000 5000 6000 7000
time (adimensional)

0

2

4

6

8

ug
up

FLAME II

FLAME I

FLAME III

�J~ � j0z0Ì9'Hkg��h|oxÐikXË¬e�suoqkg�u~ r^Ê V p � W�cUh|tUf�mU}wk�mUh � h�rw~qk�t V p0mxWbe�suoqkg�u~ r^Ê�vAm�susuf°h�r\r��Us��i}AvAr\rA}w~qm0oqs	mxk�~qt�rA�ák�}bÐxh|lnsuv\[�c [Ñ[?h|tUf[A[Ñ[�j


