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ABSTRACT

An effect of dilution and turbulence on the formation of MILD combustion was numerically analyzed using
k-¢& (SKE) and Eddy Dissipation Concept (EDC) model appropriate to MILD combustion simulation.
Results show that the temperature distribution of hydrogen and methane were similar under the condition of
3% diluted oxygen but the combustion reaction rate of hydrogen is increased as the flame temperature was
about 80 degrees higher. This higher reaction rate tends to narrow MILD zone compared to methane case.
As the dilution effect is increased and the dilution oxygen concentration becomes lower, the MILD area
with Da<l is shown to be wider with no significant difference. When the turbulence intensity is increased
from 2.5% to 5%, the MILD region with Da<lI tends to be formed in a wider area, which is more favorable
condition for hydrogen MILD combustion.

Key Words : Hydrogen, Damkdhler number, MILD (Moderate Intensity Low oxygen Dilution), DJHC
(Delft Jet in Hot diluted Coflow)
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Da: Damkohler numbers
¢ : Eddy dissipation rate (m2/s3)

7*: Time scale of the chemical reaction

£*: Length scale of the fine scale

Cr : Chemical-reaction rate constant of
Arrhenius
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Fig. 1. Schematic of DJHC (Jet-in Hot Co-flow)
burner [6].
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Table 1. Inlet conditions for JHC burner

Velocity Temperature
Fuel 60.9082 m/s 305K
Tunnel Air 3.3 m/s 294 K
Co-flow 3.2 m/s 1300 K

Table 2. Validation of turbulent constant for EDC

model
Cie Ce C.
Std. k-¢ 1.60 0.4083 2.1377
Std. k-e 1 1.60 1.5 2.1377
Std k- 2 1.60 1.5 2.1637
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Fig. 3. Comparison of calculated temperature profiles
and experimental temperature profile [12].
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