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Effects of Angle and Frequency of Nozzle Swing on Pressure
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Abstract: The instability of the combustion may be induced by the swing of the nozzle, and the problem of
instability has been paid great attention by the researchers at home and abroad. To investigate the effects of the
swing angle and frequency of nozzle on pressure oscillation in combustion chamber, the analysis on the pressure
variation and response law under different swing angle and frequency in combustion chamber of solid rocket mo-
tors has been conducted by numerical simulation, on the condition that the burning area of grain and throat diam-
eter are given at certain time and the swing method is fixed on sine. The results show that on condition of the fixed
swing frequency, when the swing angle is changed, the average pressure of combustion chamber increases slight-
ly with time. When the swing angles are 3° and 7°, the average pressure increment is more pronounced than the
other angles. With the increase of the swing frequency, the amplitude of low frequency response caused by the
swing of nozzle is increasing under the same swing angle. Pressure oscillation caused by swing nozzle is mainly
concentrated in the low frequency region below 100Hz.
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Fig. 4 Local grid refinement
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Fig. 5 Validation of grid independent
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Table 1 Boundary condition parameter

mlkg/m®s)  T,/K

3532

p./kPa T/K

Parameter

Value 101.325 300.0
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Fig. 6 Monitoring point in the combustion
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Fig. 7 Average pressure vs time at each swing angel of different points
Table 2 Parameter of propellant and fuel gas
Parameter r/(mm/s) n A% Y ¢, /J/(kg-K)) R, /(J/(kg-K)) M/(kg/kmol)
Value 6.80 0.30 18.00 1.16223 1965.55 274.36 30.30
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Fig. 8 Average pressure increment
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Fig. 9 Pressure fluctuation at each swing angel of different points
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Fig. 14 Spectrum analysis at different swing frequency of P1
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