838 sl R ZE T B R

Tl

17 5 X J. of The Korean Society for Aeronautical and Space Sciences 43(9), 838-844(2015)
DOLhttp:/ /dx.doi.org/10.5139/JKSAS.2015.43.9.838
ISSN 12251348 (print), 2287-6871(online)

A YA e HEe o 2 RE W 53 2 9 1@

LA, EA, AR

s O

Study on Acoustic Attenuation due to Particles and Flow Turning
in Rocket Motors

Taejin Kim*, Hong-Gye Sung** and Seonghyeon Seo*
Department of Mechanical Engineering, Hanbat National University*,
School of Aerospace and Mechanical Engineering, Korea Aerospace University**

ABSTRACT

This paper includes summarization and analysis of previous research results on acoustic
attenuation due to particles and flow turning in rocket motors among various damping
parameters. Particle damping is the most effective mechanism in suppressing
high-frequency combustion instabilities occurring in rocket combustion chambers, which is
dependent on the size and the mass fraction of particles. Relatively weak attenuation
by flow turning compared to particle damping depends on the geometry of propellant
and a combustion chamber. Pumping driving effects need to be taken into account
when realizing vorticity generation on the propellant surface. However, its driving
effects become cancelled out by flow turning loss when the propellant geometry is

cylindrical.
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Table 1. Values of the geometrical, combustion
and physical properties[20].

Geometrical properties :

grain length L =0.5969m

diameter of cylindrical D= 0.0506m
port e

web thickness W, = 0.0lm

Combustion properties :

mean pressure p=1.06 X 10" Pa

r,= 0.01145m/s
T.= 3,539K
C =036

o= 5.0x10"°%n

linear burning rate

chamber temperature

mass particle/mass gas

particle diameter

Physical properties :

thermal diffusivity of

- —7 2
propellant k,= 1.0x10" "m?*/s

specific heat of gas C,=2,020 Jkg « K

specific heat of

condensed material C=0.68C,

u=8.925x10 kg/m « s
ps=4X 103kg/m3

viscosity

particle density

propellant density p,= 1,766kg/m?>

gas density p, = 7:97kg/m’
v (gas only) ~y=1.23
—_ bhQ+c,c/g)l
7 (mixtures) Tt CAC) C,)
=1.18
R=(y=1)C,/y

tant
gas constan — 377.72J/kg « K

speed of sound in

a=+(RT)/(1+C,
gas/particle mixture

= 1,075m/s

speed of combustion
products at the burning
surface

u, = (pp/p)r_b= 1.86m/s
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