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LES Analysis on the Spark Ignitability of an Impinging Methane Jet on Cavity Wall
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Abstract : Flow and mixture formation of a methane jet with impingement on a cavity wall were calculated using a large
eddy simulation (LES). The calculations were performed for varying wall shapes and the nozzle-to-wall distance. In addition,
the spark ignitability is discussed based on the distributions of flow and fuel concentration. The result shows that flow and
shear stress are suppressed and fuel concentration increases in the cavity and the flammable mixture is widely distributed.
Furthermore, a distribution of the turbulent Karlovitz number Ka is estimated based on the velocity and equivalence ratio.
When the mixture is spark-ignited at the point of Ka<50, a stable combustion is achieved.
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Table 1  Calculation conditions

Ambient Pres.: p, [MPa] 1.0
Ambient Temp.: 7, [K] 300
Nozzle Diam.: d, [mm] 04
Inj. Pres.: p; [MPa] 8
Wall Position: x,, [mm] 15,25
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Fig.1 Schmatic of calculation area

Fig.2 Grid system for calculation
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Fig.3 Change of distributions of velocity vector &, mixture fraction f'and local stress |S|
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LES Shadowgraph
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Fig.4 Comparison between calculation and visualization image
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Fig.7 Distributions of flammable mixture for various wall conditions
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Fig.10 Distributions of Ka for various wall conditions
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Fig.11 Temporal change of Ka
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Fig.12 Relation between Ka and y
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D R WK IC B TREHEE 2 E T8 2 L
) MANIZTERR S 41 5 T I3 B AR EE 2340 1 il &

N, REPOLHPICATMEARPIBR I NS Z LI

(76)

HABME &5 55555173 5 (2013 4E)

0, RKEEEINLETS.
(3) LES DFEFITIED T Ka B2 GBUNICHEE TE S
(4) HHWGRE & CRERIE EEGRO LB »Th,
CTCEF L7 Ka 2 50 DUNFREE & 72 2 8HI1C B\ T
KZATZNL, LE L TRBEDFEBLT 2 AREED D 5.
F 72, Ka DK E % 51208 > TRUKBBED TR 3
T5.
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