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Rate of burning speed increase

with temperature for fixed ¢
— 0.27 cm/s/K for ¢ = 0.9
— 0.25 cm/s/K for ¢ = 1.1
— 0.19 cm/s/K for ¢ = 1.4



Moti

on Previous Work Materials and Methods Results Conclusions
o] 0000 000@0000 [e]e]e}

Markstein Length

04 T T T T

02 § é * 4
e |® L
£ [ ]
%0.0 °
k5 )
c
Q
go2 | §§ ]
&
: .

ol J ]
-06 L L L L
0.8 10 12 14 16 18

Equivalence ratio ¢ =1.65
To = 296 K and Py = 50 kPa



Motivation Previous Work Materials and Methods Results Conclusions

[e] 0000 000@0000 [e]e]e}

Markstein Length

04 ‘ ‘ ‘ ‘
§; * unstable flames
02 ® § E— 4
g ®
oo @d) ~ 1.3
j=2
& [
=
Q
So2 1
2 stable flames *
I —
=
04 | § 1
06 ‘ ‘ ‘ ‘
08 10 12 14 16 18

Equivalence ratio ¢ =1.65
To = 296 K and Py = 50 kPa



Motivation Previous Work Materials and Methods
o] o] 0000

Reaction Models

JetSURF model
— 2163 reactions
— 348 species
Ramirez et al. model

— 1789 reactions
— 401 species

Blanquart (CIT) model

— 1119 reactions

— 155 species
Regath software

— FORTRAN 90 package

— thermodynamics and chemical routines
Results

— 1D freely propagating flame
— mixture averaged transport
— no thermal diffusion

Results
00008000
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000
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Temperature Effect
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Experimental Conclusions

Increase in the laminar burning speed from Py = 100 kPa to 50 kPa —
a = 0.2 confidence level

Highest rate of burning speed increase with temperature — lean mixtures
Lowest rate of burning speed increase with temperature — rich mixtures

Pressure dependency agreement with thermal flame theory of Mallard and
Le Chatelier —» n = 1.5

Transition from positive to negative Markstein lengths consistent with
Kelley et al. data
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Comparison of JetSURF, Ramirez et al., and Blanquart
Models

At Ty = 296 K, the JetSURF model prediction is <12% at approximately
¢ <1.30

At Ty = 353 K, the JetSURF model prediction is <10% at approximately
b <145

At Ty = 296 K, the Blanquart model prediction is <12% at ¢ =~ 1.30-1.60
At Ty = 353 K, the Blanquart model prediction is <10% at ¢ ~ 1.45-1.70

The Ramirez et al. model systematically underestimates the laminar
burning speed
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