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ABSTRACT

In this paper, the combustion instabilities which may occur in the hybrid rocket were studied. The
rocket combustor where the vortexes can be generated was designed, and the experiments were
performed. The investigations about characteristics on the presence of the diaphragm, the length of the
fuel, the diameter of the fuel port, the diameter of the diaphragm, the diameter of the nozzle throat,
and the variation of the Ox massflow rate were conducted. The main resonant frequency of the
combustion pressure is regarded by the Vortex shedding mode, and it is considered that the other

resonant frequency of the pressure fluctuation is hybrid low frequency, or helmholtz mode.
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Fig. 1 Vortex Shedding Mode Conceptual Diagram
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Fig. 2 Schematic of the Hybrid Combustor

Table 1 Experiment Condition

Diaphragm With, W/O
Fuel Length (mm) 300, 200, 175, 150, 100, 75, 50
Fuel Port Diameter (mm) 20, 25, 30

10/10, 15/10,
7/10, 5/10, 10/15
Nozzle Diameter (mm) 9,7
1.8, 2.0, 24, 2.8, 32

Diaphragm Diameter,

Front/Rear (mm)

Orifice Diameter (mm)

Chamber Pressure (kgficm’)
w
1

Time (sec)

Fig. 3 Combustion Instability with Diaphragm
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Fig. 4 The Effect of Chamber Pressure Frequency on
the Fuel Length
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Fig. 7 The Effect of the Nozzle Diameter
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