~

A
frereer ‘m

CCSE
BERKELEY LAB

Tools for Simulating Turbulent Premixed
Laboratory-Scale Flames

Marc Day
(APDEC SciDAC ISIC)
Center for Computational Sciences and Engineering

Lawrence Berkeley National Laboratory
http://seesar. bl _gov/ccse/

Presented at: SciDAC 2005
San Francisco, CA
June 26-30, 2005

Tools for Laboratory-Scale Flame Simulation p. 1/19


http://seesar.lbl.gov/ccse/

~

- ffrerrererr I/I\I
Talk Outline ’d'\‘

1. Flame theory, simulation (scales, methods)
2. Validation (sources of error)
3. Novel simulation approach (controlled ames)
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Premixed Flames ’d'\‘

Unlike diffusion ames, where burning rate is controlled by mixing of
fuel/oxidizer, premixed ames burn freely into fuel
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Practical considerations
B Turbulence - enhance ame surface density (ef ciency/device size)

B | ean Fuel - low temperature/emissions, ame stabilization dif cult
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Turbulent Premixed Flames ’d'\\

Turbulence (“¢;u’) vs. ame scales ( T;sL)

1000
Broken
Reaction
100 - Zones K :
- o \\___/" "‘/ Reaction Layer
- -7 ermal Layer \
%) 10 ?\ . \\
\\ N \\\ ,”’ “\ N
S N . S.. .- - \\
I b C .
Laminar ™.
Flames \\J Wrinklled FIarr|1eIets Turbulent Eddy
0.1 1 10 100 1000 10000
Corrugated Flamelet
(,/8r 9

Simulation Goal:
1. Energetics (detailed ame dynamics, stability)

2. Flame chemistry (emissions, pollutant formation)
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