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Effects of Baffled Injectors on Transverse
Acoustic Mode in a Combustor
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Abstract: Baffled injectors have played an important role in suppressing high—frequency combustion insta-
bility in liquid rocket engines by changing acoustic characteristics of the combustion chamber. However, no ap-
propriate model can successfully predict effects of baffled injectors on acoustic characteristics of a combustion
chamber. In order to obtain the theoretical model of effects of baffled injectors on the transverse acoustic mode of
the combustion chamber, the acoustic admittance of baffled injectors was deduced theoretically. Effects of gap,
number and length of baffled injectors on the first transverse mode of the combustion chamber were studied by
means of separation variable method and experiment. Results show that the maximum suppression effects on the
first transverse acoustic mode occurs at a certain gap. The frequency and amplitude of the first transverse acoustic
mode decrease with increasing the number and length of baffled injectors. Furthermore, suppression effects of
gap are weakened with the increasing of number or length of baffled injectors. This model lays a theoretical foun-
dation for the study of baffled injectors, and results offer some guidance to the design of baffled injectors in lig-
uid rocket engines.
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Fig.1 Schematic of baffled injectors in a chamber
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Fig. 2 Sketch for acoustic admittance of baffled injectors

VLER g AT g B AT 551 T 75 Ry
pi=e” _2 (
ST 2 IR R HE O IS RO O R
p. = e i i A(,,“H,f”(qu)ej"g" (2)
X T, n B Es — 2 DU IE IR BBk I E . e
P o AR H Y R n B AR — IR PR, g R
[ 4 75, MRy T4 B, AL SR 5 U R
R 45 WP 301 5L 2% A

a(p +p)
arg

=iy T, (kr,)e"" (1)

=0 (3)

A5 97 B ()R (2) AR AEI Iy B (3) L ) 2 A e
B T

D”'ZZA”Z L= (=)D (4)
g=0n
A
HV k(g - q)(2a + b)], <
P [k(g - ¢)(2a )]. 158 o
H}l])[k(g - q)(Za + b)]ej("_m)w7 qg>g
D = _dJ, (kr) /dH,E“(kr) (6)
dr . dr .

2 B8 2 i BRSO A S T IR A B
AL = A, [] B S U o R T I R A B AL, = A,
AV A I B 7 0
D,[1-D,(Z, + Z, +2Z,)]

A, = )
(1 - D()Zo)[l - Dz(Zo + Z4)] - ZD()Dzzz

A 2019 4F
A, =
jDo[Ds(Z(>+Z2+Z5_Z4)_1]
[1-D(2y+2)][1-Di(Z,+ 2)]- D.D.(Z, + 2,7
(8)
DZ[DU(ZO+Z2)_ 1]
T (1 - DOZO)[l - Dz(Zo + ZA)]_ 2D0D2Z22
(9)
A, =

iD,[1-D,(Z,+Z,+27Z,)]

[1-D,(Z,+Z)|[1-Di(Z,+ Z)]-D,D,(Z, + Z,)
(10)

Horz, | i 8 ok A B, Tversky " 25 T H
frpr ik a0, b, B0 T R s W [ R HE

IS i B IO R A, o 7 SORS AT 358 T A S 1S A 2
AL R WA AL 5 Row! 7 BIr 48092 36 4 47 %) 1 [
300 BRSBTS LA SR T B A e R R
ETE

2nalAi=0.313

15+
Q
o
2
%‘ 10+
o
2
=
& 05F

: —— Theoretical resultes
@ Experimental results!'”!
00 1 1 1
0 2 4 6 8

blA
Fig.3 Relative amplitude as functions of b/ A

I g i M s A 4 Ry
u,/c
p./ YPo
2w, Ry B U B p, S B S Ly A L
AL, py P2
22 KRG
Sk T 6 VI AR 1 X R e D) 1 7R 2 AR S AE
) B I AT TR 5 T AR o R R S I T AR b = ) )
FRSERMR AR FLR RS, K 4R, L5
o TR HL R AR R AR ) IE S B A A S a4
P 2R B (PCI-3364) £ U1 R K 4% (XM4080) , 3K 5l
JE ) 3457 53 A 19 4 >4 75 2% (SeasH1396-04) (£ 90°
HEF ), 77 AR R s A0 S 1 V) 1) 75 30, 7 D 4 R A S I
YEF G , B JE ) 320 43 4 16 8 A% 75 2% (MP201) (&2
45°HEH ) B Z E W AE 5 AU R E R A BT

A= (11)



FHa0E o

B, Ak B S 6 R 4 BRIV AT R A el A ot I o R e = A —
I U0 150 75 2 4 3 A0 25 A0 R L P 52 ) LA

Output I

o

_______________________

Amplifier

Cormputer
Input

p1ed uonismboe e

" Baffled injectors

Fig. 4 Experimental setup for acoustic texts
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Fig. 5 Arrangement of baffled injectors
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Fig. 6 Effects of gap on frequency of the first transverse

mode
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