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Abstract

Acoustic characteristics of combustion chamber having various baffle configurations are numericaily
investigated by linear acoustic analysis to suggest reliable baffle specifications in first stage of KSLV-I.
To determine the configuration of baffles, an acoustic modal analysis as well as the macroscopic
analysis has been done. Hub has another effect of suppressing transverse acoustic mode by confining
flow in baffled compartment over general effect of increase in acoustic damping of radial acoustic
modes. So, a sufficient number of hub needs to be installed to obtain acoustic damping capacity.
3-blade configuration designed to suppress the first tangential mode has relatively low damping
capacity, compared to 5 or 6-blade one. Optimum value of axial baffle length has been determined by
comparing acoustic characteristics of combustion chamber having various baffle lengths.
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Fig. 1 Acoustic response characteristics in unbaffled
combustion chamber
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Fig. 2 Geometry and grid distribution of baffled
combustion chamber for HIB6 configuration
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Fig. 3 Resonant frequency shift of 1T mode for
various baffled combustion chamber
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'Fig. 4 Ratio of damping factor of 1T mode for

various baffled combustion chamber
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Table 2 Damping factors and its ratio in HIB6

1200 \ baffled chambers

Ls[mm] 0 | 40 | 55| 70 | 85 {100
D.F.[%]|1.474|1.720]1.814{1.971|2.017(2.157

/

S
g
%’ 800 1T1L * 1L
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wl 9L o

; ; ' D.F.[%] |0.812]0.948|0.994| N/A | N/A |0.942
T TDER [1,000]1.168]1.224] N/A | /A |1.160
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HIB6 configuration for various axial DFR [1.000(1.570|1.978(2.435{2.723(3.114
baffle length D.F.[%] |0.658(0.796|1.440| N/A |2.616| N/A
"R DR {1.000]1.210[2.138] N/ [3.976] /A

Axial Baffle Length [mm]

Fig. 5 Resonant frequencies of acoustic modes in 2T
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Fig. 6 Damping factor of 1T mode for various
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