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Dynamic study on the Interaction between Terminal
Shock train and Flame Fluctuation of Supersonic
Propulsion System
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ABSTRACT

Unsteady numerical analysis of an entire supersonic propulsion system from intake to nozzle was
performed to study dynamic interaction between terminal shock in the intake and flame in the
combustor. Both acceleration and cruise flight-modes were considered. Acoustic mode of the entire
engine for both fligh- modes were investigated by detail analysis of pressure fluctuation at each

location of engine.
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Fig. 1 The locations of pressure measurement
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(@) Schematic of the engine inlet
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(b) Normalized pressure of acceleration flight-mode :
At=0.5msec
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(c) Normalized pressure of cruise flight-mode :
At=1.0msec

Fig. 2 Normalized pressure distribution at the inlet
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Fig. 3 Mass fluctuation at the inlet for acceleration
flight-mode
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(o) Cruise flight-mode
Fig. 4 Temperature distribution in a combustor
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Fig. 5 Pressure fluctuation at P9 and P11 in the
combustor : acceleration(left) and cruise(right)
flight-modes
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Fig. 6 Acoustic pressure fluctuation frequency at P9
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Fig. 7 Pressure fluctuation after the terminal shock(P2,
P4) and in the middle of the combustor(P10) :
acceleration(left) and cruise(right) flight-modes
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Fig. 8 Normalized pressure fluctuation at P10 based
on mean pressure for acceleration and cruise
flight-modes
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Fig. 9 Pressure fluctuation at each location
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