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Design and Manufacturing of the Diffuser with Water
Injection for the Solid Rocket Motor Noise Reduction

Jeongyeol Lee*' - Jehyung Lee** - Sungwoong Lee* - Hyun Ko* - Yongho Cho*

ABSTRACT

In the supersonic jet of a solid rocket motor, various noise is investigated. The purpose of this
study is to attain and evaluating a design and manufacturing technique of the SRM noise
reduction. In this study, the water is injected into the supersonic jet of the SRM to reduce the
noise. Furthermore, the diffuser and stack are installed to suppress the SRM noise. Through the

SRM ground tests, the noise is reduced approximately 20dBA with application of the
diffuser/stack with water injection.
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w = WA S&T9](Total Acoustic Power)

= X (Mean Density)
L = 524 ¢](Characteristic Length)
V = 544 = (Characteristic Velocity)
C = &% (Speed of Sound)

AL &FHFAS A Wee ded 2
o] aokd 91‘:]'
1 A 1A ALl & A=

23 =)o) AA A 2 A
Figure 1914 E < uje} o] EFAF &ASHF
Ae E3AM=E, UFA, 29, EFF8A,

FANZA, AAETEEE T A

ClFxol o8 E

Fig. 1 E2At &5

A

=
1
A

-

ASHFAY AALTAS
o 70kg/s (M€ : 1.13)

/\]7J 29k 20%

L% FHY 3500K

= . Fd 850mm

Zdo] : Fo 12000 mm

Seke
o B oo

o2 d? a2 B~ o&;

a1

Q) & 2A=Z 2 OFA

Figure 2014 R nis} o] B EileZe

27 el =Z ZdolA < 300mm Aol

MY =28 AU 2o BEite 505

2 PEE 2 2BE 3 AILEEE AAYY
5

ot OEAE E 4voz A Ho] 1500, 1650,

1800, 2000 mmZ Tgto g 242 AR w, Zo)

= A 30mZ AAFHAY. UFA AL AL
A

7 (ARE 25%)e F4 dFS st fEAd
83 3(GRP Pipe)E AA 3G TH

g3

g |F.

S ST
bga T Tl

Fig. 2 22AF 3 2 CIFA AME

— 300 —



3) =9
Figure 394 R+ npe} o] ~2&e T /HIEA
£ 483 IAA7IaL, R &5 EAlst
AR Aes FEATE AR otk 2" ¢
3800mm, =0l 12mz AAFHYLG. =
ol 140709 EAR=ZEo] 2 GAIR AX H o]
Atk 28] QHe FtE2goly §AS 317

sfol ol o FA] IS AT

J

i

flo

|

4
>

T
AN
\.
\
\I\ H Ll

L3
]

T

228
g
m

m

|

BlesS
i

|

Fig. 3 ABH &M=

@) E3H 2 FEAAEA

Figure 494 E& ule} o] =& £
2%k 32702 EAl=Zo| A 88kg/se] Eo] ¥
Hi, 3¢ tirA 9@ 2" HXH FA=E
A 132kg/se] Eo] ¥HHES AAHUH
A FAHL FES B 4
Hzoh daNd T A
3 dHAM S A8

FEFA A= %%Q—E 9 fEFS Aol
7] sl 1278 9] AE 8
TGl FHAAM B %Eﬁ’ﬂ(%k 15548)E A A
gt ARAE T AAAAM EUHY & F
UEE HAAHATH

-

RO X P&ID

— 301

31 A1d A%
25HFA glo] ZA EERe] AAhA A
B 80dBA  o]4te]  Ago]
Table 1914 Ro]x ule} Zo] EE
e A28 Fole I 592dBAE °F 20dB

g £2SARERE A& 5 AT
Table 1 SPAgemnty
E
oo | 1A | 23 | 33 | 4A | 53 | BH
T
=437k 573 | 603 | 57.3 | 63.2 | 57.8 | 59.2
A7F | 22.7 | 19.7 | 22.7 | 16.8 | 22.2 | 20.8

=% 3k 80dBA°] 5} (¥+9); dBA)

Y
N
N

>

Y

N

“

r9~'
i)
z

o2

Lo

o
N
N
Y
il
I
==
N

1. Ollerhead, J. B., “On the Prediction of the Near
Field Noise of Supersonic Jets,” NASA CR-857,
1967

2. Lighthill, M. J, “On
Aerodynamically: 1.

Sound  Generated
General Theory,”
Proceedings of the Royal Society of London A,
Vol. 211A, 1952, pp.564 - 587
and Debiasi, M., “Noise
Measurements in Supersonic Jets Treated with
the Mach Wave Elimination Method,” AIAA

Journal, Vol. 37, No. 2, Feb. 1999, pp.154 - 160.

3. Papamoschou, D.,

4. Papamoschou, D., and Debiasi, M., “Directional

Suppression of Noise from a High-Speed Jet,”



AIAA Journal, Vol. 39, No. 3, March 2001, pp. 7. Krothapalli, A., Venkatakrishnan, L., Lourenco,

380 - 387 L., Greska, B, and Elavarasan, R., “Supersonic
. Norum, T. D., “Reduction in Multi Component Jet Noise Suppression by Water Injection,”

Jet Noise by Water Injection,” AIAA Paper AIAA Paper 2000-2025, 2000

2004-2976, 2004. 8. Krothapalli, A., and Washington, D., “The Role
. Krothapalli, A. Venkatakrishnan, L., Lourenco, of Water Injection on the Mixing Noise

L., Greska, B.,, and Elavarasan, R., “Turbulence Supersonic Jet,” AIAA Paper 1998-2205, 1998

and Noise Suppression of a High-Speed Jet by
Water Injection,” Journal of Fluid Mechanics,
Vol. 491, 2003, pp.131 - 159

- 302 —





