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Spray Characteristics of Simplex Swirl Injector with Low
Hydrodynamic Disturbance Generated by
Pressure Fluctuation in Feed Line
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Abstract

-2}, Pressure

The low frequency combustion instability phenomena generated by pressure drop oscillation such as propellant shake in feed
line are studied. To generate the flowrate oscillation by the pressure pulsation up to 400Hz without flow discontinuities and
cavitations, a hydrodynamic mechanical pulsator of rotating disk type was produced. Injection pressure conditions are 5, 7 and
9 bar and pressure fluctuation frequency conditions are 0, 4, 6 and 8 Hz. When the injection pressure was oscillated by a
mechanical pulsator, the spray shape was pulsated regularly. During the pulsated state of the spray with a mechanical pulsator,
the spray characteristics, such as spray angle and liquid film thickness in orifice exit, were measured and compared with those
in steady state without a mechanical pulsator. Though the mean injection pressure was fixed in the steady and fluctuating state,
there were some differences in all measured values, i.e. liquid film thickness and spray cone angle, between both states.
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Fig. 1 Block diagram of pogo instability in rocket propul-
sion system
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Table 1 Frequency Range of Pulsator

Type (Hole #) Frequency Range (Hz)
A (40) 40~400
B (20) 20~200
C(16) 16~160
D (10) 10~100(3~8)
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Fig. 5 Schematics of a simplex swirl injector & electric
conductance method
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Table 2 Experimental Conditions

Geometric Conditions [mm] | Diameter | Length

Tangential Entry 1
Vortex Chamber 18 19
Orifice 6 30

Flow Conditions

Injection Pressure [bar] 579

Pressure Frequency [Hz]
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Fig. 8 Spray patterns by pressure fluctation
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