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The Numerical Analysis Study about the Air-Fuel Mixing
Characteristics by the Change on the 3D Cavity Size

HyungSeok Seo* -« YoungJin Jeon* - YungHwan Byun** - JaeWoo Lee*

ABSTRACT

The air velocity flowing in inner combustion chamber of SCramjet is supersonic and the time
of its stay is very short as a few milliseconds. Within this short time, fuel injection, air-fuel
mixing, and combustion process should be accomplished. Several methods are suggested for
mixing enhancement. Among these, cavity is selected to study for mixing characteristics. The
numerical simulation is performed in the case of freestream Mach number of 2.5 and cavity
located in front of fuel jet injection. 3 different sized cavities of the same length-height ratio were
used in order to recognize the effect about cavity size. Also, the case without cavity was
analyzed to find the effect of cavity. Used code compared with the result of experiment under
identical conditions and it was verified. Through this comparison and verification, mixing

enhancement by cavity size could be confirmed.
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Fig. 1 Geometry of Numerical Analysis
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Table 1. Configuration of Cavity (Unit : mm)

Case | Length | Height L/H
1 (No Cavity)] 0 0 | 0
2 10 10 1
3 20 20 1
4 30 30 1
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Table 2. Flow Conditions

| Freestream Jet
Mach Number | 2.5 1
Pressure[kPa] 26.3 329.1
Temperature[K] 129 2417
 Momentum Ratio 2
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Fig. 3 Contour of Density
(Procedure follow Table 1)
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