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CFD Analysis of Combustion Process in an Ignited Hydrogen Jet
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Flow and spark-ignited combustion process of a high-speed unsteady hydrogen jet are investigated using

incompressible-flow type CFD with k-¢ turbulence model and flamelet concept. The pseudo-nozzle concept is

applied to the inlet condition with large pressure gradient. The flame propagation process is described using the

flame area evolution (FAE) model. The result shows that the incylinder pressure and flame propagation process

are successfully described for experimental data. Furthermore, the flame propagation process in a jet is investi-

gated. In addition, effects of ignition timing and igniting position on combustion process are also examined.
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Table. 1 Calculation Conditions

Case1 | Case2 | Case3 | Case4 | Case5
At; (ms) 0.3 0.8 1.8 1.8 1.8
X (mm) 35 35 35 5 65
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Fig.5 Distributions of m,and T with Shadowgraph images
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Fig.7 Volumetric histogram of equivalence ratio ¢
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Fig.8 Distributions of heat release rate R, laminar burning velocity S, and turbulence intensity u’
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Fig. 9 Effect of igniting position (4¢, = 1.8 ms)
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