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DEVELOPMENT OF CAVITATING FLOW ANALYSIS CODE
Seung Yong Yang*1 and Hyon Kook Myong’

The Rayleigh Plesset based cavitation model(Singhal et al, 2002) is reproduced through a conservative
pressure-based finite-volume numerical method using unstructured hexagonal mesh, which is developed by the author. In
the process of reproduction, a mass conservation problem by the large density changes associated with phase change,
which wasn't mentioned by them, has been exposed. One resolution about it is proposed and then cavitating flow
characteristics around a hydrofoil (NACAG66) for evaluation of the code are investigated. The computational results are
verified by the comparison with the experimental results and show good agreements with them.

Key Words : 7] €] 4(Cavitation), A%+ 7] E|o]X(leading edge cavitation), NACA66, Z12H7-A] 41 EHCFD)

LA B &4 B4, W S =S, AATL o] FA7] M=
ZHulelo] el ek JaF H7he AaHolr). dAYol= AH]
N Ulo A el 7]_1_011‘:‘ z7 @ 7)2s) e gloldel tigt ol5E Fal AA @AM Anjeo]d A
HA9 72t Aok 27 7 EE o] e% Azom way  OFFE WSk, weF olF @ 4 glE Ay el 27
= 0S8 (boiling) 7 A LH B 27} gkele] =79} QR AlxglelE EA7E IR gt AAE wAsE
et RS o olhe FEA oo FiE 59 B4 BAS A2k Bk @A oJElE Aol
th b V1EE B dEeld Be sks BAge] gof & AT AR Hl, 48 CFD smvich AivlHeld sy
o] £35150] gt} oFElo] welAH Lo o} gd 7} Bdo] x3tu= FAolH, dlxUol= o]F o]&3dto] FiulE|
2 BaSo] Py FAEo] o2 Pl whe) wAEA] Hol. ol MAS AHH o 5T = oM HJA 1y g
o] BESA o3t =79} 7}x 7)EsF FakE AuEo] ok FulElol A da - AgE FEubo] 4 MR ATy
Y fE(cavitating flowpol ] 7] 71 Bebgsta, 2% ¢ L Aol s malel i ASHR] A7} das
Ho] el Ade] TS uf, 7% U] o] WahA] o A el o] e a4 R B 2 5
T 2719kl 7S AEE Wy 9o Adsh Rywt) Atk F, Aol w2 J9s Bstn o R A AAW
O] 098 HExjolo] L 9% Eo] 74xp7] AlEkAH Y adehs W AWFA Z(Single-Phase Interface
A uERs 43} v FAl, A9, WE} FrpRes Tracking Mode)h S719F ofst grEA dwisht Hmwis
28 Azd Asusi(dAe Il Funta, ol F BHRAASR e wdnd A =d
Fgotel, o4 W 87, oUX At 5B A (Homogeneous Multi-phase State Equation Based Model)©] 91,
S olth w9 AA9t ag FRE W Al 2 & VAT BSC1E A9 s RAE] S, gl
wAE e AplEel A FRE FES RANZ s HF AE HES MEhs A4YS we Al Al E
QI mebA] AEHAZE gl Azwle] eyse &y, E HE FEVEAE welske i“e‘q GIRCCRIES
(Homogeneous Multi-phase Equation Based Model)©] 1TH2].
2 Ao 5AL2 Anlgeld mdll 7H“E g AR G
! Ei?&,of%)ﬁ;%alﬂ O~E) 3L 3H i}ﬂ’ LC_L CFD :“:Oﬂ}\i HF/] AF&Q 9\ = Z]E}AL }\%\_
2 Es, s A SR w44 2d Qo] Singhal 5209 REE ARNUA,

Corresponding author, E-mail: syyang@kw-tech.co.kr



(13°' S) M2Z2HY 123

gas-liquid two-phase media
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homogeneous gas-liquid mixture

any finite bubbles
a= ao

finite number of finite bubbles

a=n%7rr3(= )

infinite number of infinitesimal bubbles

r>0, n>0m,a->a

Fig. 1 Schematic diagram of homogeneous model in a cell
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Fig. 2 Computational domain and boundary condition
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Fig. 4 Distribution of Cp on the suction side; X'=0.91
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Fig. 5 Distribution of Cp on the suction side; X=1.00
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Fig. 6 Distribution of Cp on the suction side; 2=1.76
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Fig. 7 Velocity magnitude distributions; 2=0.91
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Fig. 8 Pressure distributions, 2=0.91
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Fig. 9 Void fraction distributions; 3=0.91
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