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Abstract

A rocket based combined cycle engine combustor was tested in scramjet-mode. The
combustor model has two rockets in the combustor section. These rockets were used not
only for thrust production, but also for fuel supply. The test facility consisted of an air
supply section, a combustor section, a straight duct section, and a divergent duct section.
Total pressure of the supplied air was 1 MPa, and the total temperature of the air was
2400 K. In the tests, length of the straight duct section was changed to investigate its
effects on the combustor performance. Two combustion patterns were observed for
different lengths of straight duct. Pitot pressure and gas sampling were measured on

the exit plane of the combustor model. Better combustion conditions were attained in

the case of a longer duct.
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Tigure 1. Schematic illustration of the wind tunnel and combustor model
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(b) Wall pressure distribution with 160 mm
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(2) Wall pressure distribution with § mm
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(a) Equivalence ratio (b) Combustion Efficiency (¢} Mach number

Figure 3-1. Combustion conditions for 160mm duct condition
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Figure 3-2. Combustion conditions for 240mm duct condition
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Figure 3-3. Combustion conditions for 320mm duct condition
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Figure 3-4. Combustion conditions for 400mm duct condition
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Table 1. Combustion gas properties
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