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A Numerical Study on Acoustic Behavior
in Baffled Combustion Chambers
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Abstract

Acoustic behavior in baffled combustion chambers s numenically wvestigated by adopting linear
acoustic analysis. Partial blade baffle. which is a variant of blade baffle, and hub-blade baffle with six
blades are employed as baffle models. Through modal analysis, natural frequencies of each acoustic
mode in baftled chambers are caleulated and the reduction in natural frequencies caused hy bafile
mnstallaton is examined. Through harmonic apalvsis. acoustic pressure responses of each chamber 1o
acoustic oscillating excitation are shown. The first tangential mode is found to be most sensitive to
acoustic oscillation. Acoustic damiping effect of baffle is quantfied by damping factor. Damping effect
of hub-blade bafile 1 the most appreciable and damping factor of purtial blade baffle {s much lower
than that of blade baffle. Damping effect of six-blade baffle on the second tangential mode is as much
as on the fist tangential mode snd hub-blade baffle can damp out appreciably the first rangential as
well ag the fiest radial mode with the aid of hub.
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Fig. 1 Schemutic diagram of baffled combustion
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= Table 1 Geomelrical  specificavon of  sclected
haffles
.
Partial blade bhaffle Hub-biade
I o m baflle
No. of . "
{ i
blades ' 6 ] 6
No. of hub] 0 0 0 i
Radial 13075
length, 4 120 145 43 {hub LD
fmm| ) 138.%)
Axial
length, & 95 85 13 85
~ {mm]|
Thickness 0 0 10 10
N . L frumy :
Fig. 2 Geometry and computational grid i s

unbaltled combustion chamber
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Table 2 Natural frequencies of some  acoustic

modes in cyvlindrical chamber

Acoustic
modes
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Fig, 3 Geometries and  computational grids  of

ijector plaes in baffled  combuston
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Nagtural  frequencies  of  combustion

chambers

o Partial blade batfle  Hub-
Mode | Unbaffled .. i blade
] i i haffle

tL 4019 404.9 4039 406.9
470.0 49138 43
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Fig. 4 Acoustic pressure responses of combustion chamber 10 acoustic excitalion
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Fig. 5 Damping of the first tangential mode in

combustion chambers

Table 4 Damping factors of the first tangential

mode in combustion chambers

Un-  Partial blade I):.xi‘ﬂc; Hub-
_ blade

baffled = I baffle

{30 [mm] 0 1343 387 246 530
Duamping

093G 1273 1287 113

¥4

61

factor |%

Present :
Dampingicaleula-] 1000 1369 13841220 {678
factor ton
ratio Rel. | ‘ ” ,( G g e o
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