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Abstract: The combustion mechanisms of CH, and CH,/H, in turbulent jet mixing boundary layer under
medium-high intensity low-oxygen dilution combustion ( MILD) condition by direct numerical simulation
(DNS) method with high-order accuracy were studied, such as the ignition kinetics, combustion mode
and interaction mechanism between turbulent transport and chemical reactions which was compared with
the ignition characteristics of premixed gas uniformly mixed with methane/air. Tt is found that under the
MILD condition, when the hydrogen doping ratio is 0% —20% , the ignition delay time of methane can
be greatly reduced if only 5% hydrogen is added to methane, and the influence of hydrogen on the homo-
geneous ignition delay time weakens with further increment of methane. In the turbulent jet mixing
boundary layer, the initial ignition kernel occurs in the mixture fraction(£) range of 0.1 —0.3, and then
the ignition core propagates to the outer lean region in the form of the slow burning wave, triggering the

local spontaneous ignition reaction and forming the second flame kernel that is located in the region & <
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0.05. During the whole MILD combustion process, due to the dilution of oxygen concentration, the com-

bustion process exhibits behaviors of non-premixed combustion with fuel-rich premixedness, more uniform

temperature distribution in temperature field, and the absence of obvious high temperature region.

Key words: natural gas, hydrogen, jet boundary layer, combustion mode, ignition mechanism
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Fig. 1 Flame configuration and boundary condition setting
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