25 7 Vol. 25 No.7
2010 7 Journal of Aerospace Power Jul. 2010

: 1000 8055(2010) 0F 1653 06

KW, FEME ET
( ) 10008 1)

: V435 : A

Analysis on acoustic longitudinal oscillation frequency in
combustion chamber with sudden change sections
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Abstract: Combustion chamber withease bonded-propellanty often used in solid rocket
motors, can besimplified into-an “ H” type_sudden-change section configuration with tube
grain in‘the middle and cayities\connected-at both head end and aft end. In the paper, aphys
ical model of “H” acoustic 'cavities'was established; then the longitudinal frequency was cal-
culated by theoretic and\ finite element model (FEM) methods. Symmetrical and unsymmet-
rical “H” acoustic/cavities were used separately to investigate the influences of geometrical
parameters onthe osdcillation frequency. The results indicate that the ratio of the length of
grain to combustion chamber, the ratio of inner-outer grain radius and grain position have co-
operative effects on the frequency. Considering the reasonable volumetric loading fraction of
the grain, it is concluded that oscillation frequency, which is smaller than that in cylindrical

cavity at beginning, increases continuously with burning surface regression.
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