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Reduction of rocket engine jet noise by water injection

XU Yue, ZHOU Xu, ZHAN G Zhi-cheng, CHEN Yu L IU Li-hong

(Center for Engineering Desgn and Research under the-Headquarters of Generad Equipment
The Chinese People s Liberation ATmy ;Beijing 100028 , China)

Abstract : A finite volume method was applied-to-determine\rocket jet noise reduction
due to water injection. Mass .- momentum and ‘energy equations based on the control volume
were built and solved ,-and the equivalent jet parameters dueto mix of thejet and water were
obtained. The effect of the water-to-jet_ massflow rate ratio-on equivalent jet parameters and
noi se reduction was analyzed. The-ealculation-results show the agreement with experimental
data. The resultsindicate that the efficiency of noise reduction reduces when the mass flow
rate ratio exceeds thecritical value,

Key words: | rocket engine; jet noise; finite volume method; equivalent jet parameter ;
mass flow rate ratio

170dB , (2
[1] [313]
1 H
2 , 8 12dB,
:2009-04-16; :2009-08-16
(10904178) ; (200902673 , 20080431377)

(1979-), , . . E-mail :xuyue @sa. buaa. edu. cn



817

4
[14]
' w _ 1 [1_ Fu +I]mu_uﬂ
: M [1+n‘mﬂ PLEAL P EA
My
2
1 (2
1.1 2
_ Kk Ao 1 v
1 : 1 TN N"G’[AJ 2[1' uJ 3
2 .
nmw my Rey di
P, U AL n[ mj [1 Re dp] (4)
PrwAL =P, A2 - N My Np
P,BA: - P, EAL = - Fa +N mwip ,
: = (D : 3
m(coT1 + B/2) - Fatp +1 Mw TpCa mJ (R
lelTl:szZTZ Rel ,Rep
M , Fd ,
Vs N , Cai
M M [14] :
T_ 1
T :
1 {1+nmﬂ
M
[1+ u ) Fow +||rﬁ)AZTpCui| ] !E
26T1 meT: m ¢ T1 2¢c T2
(6)
P _ T
! P T2
Fig.1 Schematic of control volume with water injection ' v2
Ma _ | | [P @)
Mau Ww (P,
\ A Pzl | w my
, AT pj[uj[“” J
! ! 1.3
Tp = TQK ,
, n=L/d=2;
Ci = Cno/ (1 +B) (8)
1.2
24  __ 6
1 y CdO_RQQ+1+RQ?'5+O.4 (9)
2



Fg.3 Comparison of the calculations with
measured data for directivity of jet noise

without water injection
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