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Abstract- Cavitation is changing liquid phase to gas phase due to decreasing local pressure of flow induced by
increasing local velocity. In situation of maximum velocity, some bubbles that contain air and vapor are produced and
traveled from point of high pressure to lower pressure, so bubbles are destroyed rapidly and produce acoustic noise.
Providing sufficient numerical model for simulation of acoustic waves induced by cavitation or supercavitation is so
important for monitoring and controlling of these phenomena. For analyzing propagation of acoustic waves in fluid,
sound is part of fluid dynamics, so momentum, energy and mass conservation equations like fluid dynamics are basics
equation for identification of supercavitation. In this paper, to provide a numerical model contains hydrodynamic and
acoustic parts of fluid dynamics, first by using scaled analysis, non-dimensions forms of conservation equations are
generated. Then by using perturbation method and considering acoustic term as a term in lower order than
hydrodynamic term, conservation equations can be separated to two group equations with different orders. Leading
order is hydrodynamic equations and first order is acoustic form of conservation equations. Results in first order
equation show coupling of acoustic terms with hydrodynamic terms of fluid flow.
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3. Shock Waves

4. Continuum Mixture Model
5.Cavitations Flow Noise

6. Direct Numerical Simulation (DNS)

VFY

doddo —)
S Lad 5l e g lde 4 jLid eSS s b oSS
oy Oselugls Sed o0 ol ol slS (mle o gl
4 SLSU ok 4 mle Jlw S (rge 23 &S w0 g,
L bl yo Gl jlade cnl &5 s Glou jlade S 25
@l onl 5o Jlw 518 b gle Jlw jl jled
wiload JSas sl s g ju 5l &7 (Soe5 slacl>
Jb bz blaoles ool S oo 5SS @ g0
3w, oo SYL HLed b slasl o a5 gloj g 00,8 <S5 >
Loy S i Gl L gl o (oM g a3, o
Ok 59 gelingls alides lgil (xdge Jlad iy elS
Cel ey ojlal 5l ion Gli8l el o cdmlie LB
slml 55,50 ol SO lacls g o2 4 5l 45 24l o0
ol 0sd Jold |y ez 5l 23y Sl ool ST 00
b ey Gl 51 g8 glamio by coli (penbngls
Jol> ugls a5 all oo 4 Jlw )0 (mdge L35 alS
AL osmlaslS s ol & Wlig 1) ez gl ples
iy sS T STols

SeosST oanlive g ootz osmlin ol 5o IS b 4
sl s o Seabas mliasls oy (alalis sl
ax Sl ony ool 5l ol g cnlple D] 95)ls 0925 0oy
A8 b sl Ll wsd oo aplit allasl Sl S lge 4
o el Gl 2l Ol 4 Wlge g g lae
Sl ALKl (o9 lao 00 485 A )0 5 ey
pe OVl ;0 el o i S o o a5 Col
O by Jb 90 O o S S0 S Gl (Dg)
Olsre 4 0)lgen g8 9B o adi )15 S92y mhaw 5 Sl
e Jloy 3o )3 a5 atuletl Glao b Dpe Sy
el Jbw G b,z po las wed oo aSlis o)l cdlso
Al ey mle (Sl 5 dVayg cde 4 Wi oo
bz 5 Vg 0 slml eeligls enay g58
Sal o5 ol p L s)lad Sllug Yere laads S
OgliaslS omy 5l Jol> oo a5 (Jaulp8 5o wisS o
B Y sy 5o YU Gl 3 (SeimsST w3, o sl L8
am3 e GLi [P] o olalllas [Y] ol oo 55,8 sk Voo

1. Sheet Cavitation
2.Supercavitation
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1. Artificial Supercavitation
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1.Convective Term
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