EI0HE Fa4W ABT i3 Vol. 30, Na. 4
2004 &£ 8 B JOURNAL OF ROCKET PROPULSION Aug. 2004

75 RS VR B R AR T FF O T AR ) 2
BAL, REHS
(AFMRSHAREA, F 100074)

B OE RE-_4FREANGFFERERPELZ —HENERLAR, RHTEA ()
FRAUMEHEO AR ARRETEAR. AZARXA AL ERTRE, BEATHE
WAEELMEEE. RELABEFRN T AN B EARERETRBEE, RIHBRAFEN
AAODEREEK LK.

EEE: BHE; BRBRBREN Al

HESES: V434 SCHRERIRED: A XEHS: (2004)04-0015-07

Determination of the Depth and Fractional Open

Area for Acoustic Cavity
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(Beijing Aerospace Propulsion Institute, Beijing 100074, China)

Abstract: Based on the testing data of 2D acoustic model and theoretical equations for quarter
wave tube, a new method for determining the effective depth of different type of acoustic cavities is
presented. The sound velocity ratio for several practical thrust chambers can be obtained by the
method. The result shows that this value varies from 0.50 to 0.78. Furthermore, according to the
stability testing data of more than twenty types of thrust chambers, a new empirical equation for
calculating the fractional open area of acoustic cavity is also given out.

Key words: thrust chamber; combustion stability; acoustic cavity

SRR

L — FEBEJUTEE, mm L, — FRAEYREE, mm
W — FEEEE, mm d — EHf, mm
C — 7, ms f — %, Hz
a — FEEERRE”, s P.Q0 — %%
A B CD — %% H — E8& mm
Y — SRR g — EHEE, 9.80665m/s

Wi RH8: 2004-01-13; 4&E B#: 2004-03-29.
ERN: BUR (1941-), B, BETEM, FRAEABGXTRIVBENEERFR.



16 X &

R — AH#E¥ mK
o, — MBEFE
P — K5, MPa
TR
c — BE=E
1 51§

75 B R AR K R B R A R E R e
FIHREEZ —. #lW, XEMKCHLE OME.
PRCS ZRHHERA T A .

A R R B T 41,
BIHARRZA, TREABFERITRESHEX
FEMHER N ER 0.8 RAHYIN. —fFE
BMANEERARE RONEAABOARRE
FARWERY, RLERMBERENERE (B
N TR AR B, 5340, OB S R 3
BHREARFLRAE, SHNEERTHEES
MrErEENLERERFEREMNTFOERS

2004 £ B304

T — #®RREHE, K

o — FEEANFOER
F — E*}q’ mmz

s — FE

PR XRRMEBAREE. W, AXHTT
o

2 FENRME R

KEHENEE RO FREARHE, —LLH
BEEIL () AR, TRFHILAE. HiESR
Mgz —RAS5INERER, H—RRF#O
s, FEEER. FHAFEE. 45° R,
Hz—BER%EHEOEE. WA 1 fE 2 FR.

EREEREME RN EREE, KBE
FEEHORE. REMGOBIHRTERSS
B, ARREEERA .

2
S
: [\ 000y Iy
L L
1/ 14
()EFLEEM AR (b)1/4 B & S5 M EMAER ©HAFEENARGER OEEEENARGE
Bi1 HIMER
Fig.1 Quarter wave tube and simple cavity
|- 2 RIRE AR
J45°
2 B
A I = Y
1/ 14 Y v
() ERH# O AR OFHABFEROER asgbNERE (U4 BREAEBEERE)

2 HiopmER
Fig.2 Acoustic cavity with typical entrance configurations
|- MRS 2—MRIRE A

XERSIA—Fe TN Z R s

BEEAT T RILAREMREHRBTR. HAR



B4W

RS SHERE 1. H 6.5 AEETH—I)
AR S R 45 e R 4R LI 3. /) 3 B4
TERE R R B ER T MRS (B AR K
RAHHEFICRF), HPE 3 (b)) RREE 3 ()
L. ZERY, BEHKXS5ARBERYS,
HAEU TR A:

(1) —MEHBFE-NRERE A, HHEB
RYBK, HAENRERELREK;

75 RS BERUAR R FF DA 17

CREEE), FHJERBUR MR L1k 5
it GERE/E), FHJB R B/ NS

@) VBT AR, SE/ NSRS
JUERER, BB RBEAE RAMT B~
i 98 BE AR AL B

(5) TE XA A% tHPLLE 7S o A
JUFRRBEBKHY -

R ERF AL 8 T HRR S REFE B — B b i

() FERERE I A — MEE R K5
X, HERRYEK, KA%ABRBEN:
(3) DERERERARR, LR/ ER RN

WHHIH M, NABAERE AR ER, HT
18 % 5 i B BRI L T SR B R — 2,

#1 —HRHHKRARENAEEL C,/C,
Tab.1 Sound velocity ratio C; / C. for several practical rocket engines

R PRCS OME | OMER&# (Rocketdyne) OMSSﬁM ARTRRH
AR B AuEE®D el B T
BEFEB I, , mm 99.1 208.3 254 197.9
L ipa st 2ichoo SR E & W Hd =RE&E M E 7
1A B 1/4 #R%} x — Rk 2. 7% R, AR 72% R x
ot PO R — T g
BEH 1.60 1.65 1.52~1.80 1.42~1.88 1.60+20% 1.60
MEZEN p.,» MPa 1.05 0.86 0.767~0.967 | 0.774~0.967 | 0.68~1.02 0.843
wrErEC,, ms 1150 1144 | 1148 1151
waxn | won | ] AT BT RT AT BT 2| o
HWRf =f, H 6803 | 3219 | 6698 | 3219 | 6698 | 2640 | 5493 | 2649 | 5513 3409
PEJLAIEE L, mm 254 | 381 | 127 | 3175 | 1067 | 4445 | 12.7 | 41.91 | 19.53 | 33.02 | 38.1
FREEW, mm |d=433 (10.3)~127 (10.2)~153 20.3 127 | 1524
HEZEH, mm 0
FREREEL, . mm" | 2724 | 5696 | 36.05 | 51.73 | 34.38 | 66.05 | 40.12 | 53.38 | 35.60 | 40.10 | 4639
EEEHEEC, , ms™ | 7413 | 7334 [ 9659 | 666.1 | 921.1 | 697.5 | 881.6 | 565.6 | 785.0 | 546.8 | 632.5
i C,/C, 0.645 | 0.641 | 0.844 | 0.582 | 0.805 | 0.610 | 0.771 | 0.493 | 0.684 | 0.475 | 0.550
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Table.3 Data of the coefficient P . Q. A. B . C and D for different types of acoustic cavities

FREEEW
PRI Cmm) P Q A B c D
38.1 0.786 0.771
HiE 0.804 0.00047 1.239 0.0123
25.4 0.792 0.927
. 38.1 0.727 1.386
AsepliaEn 0.817 0.00236 2487 0.0289
25.4 0.757 1753
. 38.1 0.724 1.503
RO 0.814 0.00236 2.697 0.0313
(25.4) (0.754) (1.901)
N 38.1 0.735 1318
FHAFRBED 0.825 0.00236 2.365 0.0275
(25.4) (0.765) (1.667)
. 38.1 0.722 1.589*
1/4 RA#ND 0.812 0.00236 2.852 0.0331
(25.4) (0.752) (2.010)
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Fig.3 Damping coefficient as a function of the depth and width of acoustic cavities
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Fig.8 Fractional open area as a function of the acoustic frequency in different type of acoustic cavities
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