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Dynamics of lean hydrogen/air flame regimes in micro scale combustion
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ARTICLE INFORMATION ABSTRACT

In the present work, the dynamics of lean (@ =0.5) premixed hydrogen/air flames in a micro
channel with prescribed wall temperature is studied. The investigation is carried out using the
low Mach formulation of Navier-Stokes equations with detailed chemistry and molecular
transport for different inflow velocity. Ignition-extinction repetitive, steady symmetry flame and
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asymmetric flame are observed as the inlet velocity increased. Close to lower flammability limit,
ignition-extinction repetitive flame was observed duo to imbalance between chemical time scale
and residence time scale. In this regime, the reacting flow is affected by high wall temperature and
the extinction occurred by the flow temperature. Upon increasing the inlet velocity, symmetric
flame can be observed due to the balance between time scales. It is observed that further
increasing the inlet velocity would cause symmetry flame to become unstable because of presence
of some perturbations in flow field. Based on the obtained results, it is suggested that the
perturbations are created by preferential diffusion of species.
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6- Mixture average

0

o ebowbie jo Gl alhisn g0 Sl Glasl obnl Sl as
o55Y5 5 05w ATV o)ls 252y S Lhgels alols 5l 5iSzsS
~ o S anSd slabslie sl 55w IV s il sl
5 dged oy |y g9 lagby, 5l eslital b [¥llsaihs 5 [Y]ige
oy g ) Ol JWE oyl Glas il i ole iyl 36
Obial 208 (o) alad )k 59y 2 1) l9p 5 SS9 bslie (53455
ol sly sl g Yo oo dapsie opl 51 G je aS wisls las
B9l oo hgels alad wosgase cul 5zl a4 wiyls Sl Gl

S s g 95w el o Gl glaakiizme o Kos JSie
655 Sl Syl sl el a5 Wil oo 3l i alidsme o3l tals
el gladarin 5 pSeiz bt (Shy ol ebes Jps g alad o
g5 o )5 a4 axg L awsee e | bae ol o aled
ovbeio 5o G JUIS o aled Hlal iy ol jo oads sl Lsasli.ﬁ.iLa)‘T
Jalas e 3l et oo Salite Bl il (slaes), sl Cel oSS
5 ooliel g UL aked "o lite 5 LG dled ] S Jltab Sgels Gl
oanlice oliia ol )3 a5 wibise oo, abex ) PSS slalY slaales

b gl &0 50 Isa-plg g deaplie alad jLasl sl ol Sen 5 Uy Lo
oS gl b lagl Tflassls sl 1) slaialesT jiodos ¥ J50s b
A S8 59 ivges cdwline |, (Bl s, e Glas sl il
Sagree Selan (Yl Cwldl 0log) 057 (63955 slace j )3 5 b (SB9el>
(sl e Con oo Hlans jo Leoed Liws Ll i a4y o o)lges 4o
388 o0 0ddlive 3l il 5l am 4l g Gl sl o oS ples Ol poss
903 0 b w, olasl Wb oo oS Gl adaase o Lo anig g
alals 53) Q"‘ ﬁas)l.c AJQ)S L;)L).iol.: s alels l) u,,..gb 6)541&.u KCd
w255 9 Vb gealads v (oo o bl o)l (Slmt slaes), 4 plil
Ll w3, wogas o)Ll LG oogaze 95 (nl G )0 5% itk SDgels
9 5952, BBl 5 e 5% Jlish Jbgals SLLL w23 5 oylite
Sl i b s sl JUKT o leambie alads [Lacsl (69, p (s S
5 1 L0]03s )5 ssmlics VYo b jadsi, sae g jo e F BV 5l gliie
Slr lea-(haes 38, Lol Glrol goue iluand 3 (Ul
025 dlad oo L 3l b, dAl soman o [Vl gamgs JUIS
baskad sln plial wages (5151 LL Gl 5 )5 Juidk gl
Sl (539)9 o p i b o lea VB o los /7 51 JUI il
Bzl ey, JU o,e Gl b aisges canlin |, ded alise
aals o)l bl slaps) 5 gl e Jutdk dgals g alad g0
R R R e

ST CORPIVEPRPVRPIEH.JPVIC R WINPT AT YRRV I VR ¥}
Jodsl e UK sldY slaales aal e aled age> bl ob
a5 5o onguy ol yies Gld s )8 6155 OVAYA) Ll g
el Cewsty [Vel g g uSSlmglo o [l gy 5 codS alfioles]
S e 5 el Ele e g0 Sl ealitl L DNV sloils 5 L

1- Mild or flameless combustion

2- Periodic repetitive ignition/extinction
3- Steady symmetry flame

4- Asymmetric steady flame

5- Tulip flame
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1- Chapman-Enskog
2- Collision diameters
3- Chemkin
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2- ReactingFoam
3- In Situ Adaptive Tabulation (ISAT)
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