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Mixing Characteristics of Various Cavity Shapes in
SCRamjet Engine
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ABSTRACT

In combustor of SCRamjet of air-breathing engine type, the flow duration time is very short because
of the supersonic air flow. In this short duration, the whole process of combustion should be done, so
it is very important to study supersonic combustion technologies. In this study, we focus fuel-air
mixing enhancement method using cavity and conducted 3-dimensional Navier-Stokes computational
analysis . Cavity height is fixed by 10mm, length is changed from 0 to 40mm. There is a supersonic
jet injection downstream of the cavity and the hole size is Imm. As a result, the higher ratio of cavity
length/height is, the higher value of vorticity gets. The increased area of vorticity expands to upper
and sidewise combustor. However, the stagnation pressure loss which generates thrust loss becomes
higher when the vorticity is higher. Considering these result, we can conclude that optimized design
which considers the highest mixing performance and the least stagnation pressure loss is needed.
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Fig. 1 Geometry of Computational Analysis

Table 1. Configuration of Cavity (unit:mm)

Casel | Case2 | Case3 | Cased | Cased
Length 0 10 20 30 40
Height 10 10 10 10 10
L/H 0 1 2 3 4
A4 Ao AR ZE AF S 93 9%
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Z 3= Figure 20t

Table 2. Flow Condition

Freestream Jet
Mach Number 25 1
Pressure(kPa) 26.3 329.1
Temperature(K) 129 2417
Momentum Ratio 2

Fig. 2 Code Validation
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