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Comparative numerical study of cavitation on a two dimensional hydrofoil
JIANG Werr gqing, ZHENG Yuan, GE Xirr feng

(T he College of Energy and Electrical Engineering, H ohai University, Nanjing 211100, China)

Abstract: We took a two dimensional hydrofoil calculation model as the research object, and adopted the method of numerical

simulation. The movement of the hydrofoil cavity in the cavitation process was obtained through the numerical simulation study

on different cavitation models and turbulence models. The result showed: In different types of cavitation models, the cavitation

process of this hydrofoil included the generation, development, falt off, and burst of vacuoles, and the process showed obvious

periodicity. The simulation result of S S cavitation model was consistent with the actual movement. The S'S cavitation model can

well simulate the flow around a hydrofoil in the cavitation process.
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Fig. 1 The computational domain
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Fig.2 Sketch of the computational domain and grids
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Fig.5 Large eddy simulation of Schnerr Sauer cavitation model
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Fig.7 Results of the ex periment

2.2.2 7-G-B =R 3t

¥ 7-G-B AL FAE RNG ke iR R iy
BT 45 3 558K 2R S0 Fish S50 s S5
SR BT 453 fh 4 B HEAT L, 15 B (045 522 M
S K. BT SR 0 A RIS T, 5 15 B (R
U 153 123 A B 5 7 T 3R 1) o ) 3 A6, 36
HEE 7 G B 2 AL BT () 55 45 S B ™ A i &
AT 255 5206 Py R 1 24k T2 eI 1) £ 281 X 31
K, BT RA, 3% FH B 24 B 5 [ s [T Bk 45 T
BEIEA—B, A SE T RIS R A 5. B
b A, SEOR PR A R A 2 AR IE f, S T LA

HREGHW - 207 -



F15% &% 90 - mAAEE AR - 2017 4 6 A

ol A B R R IR THSRORS B, OF HoSIN T — Fh
55 X I KR 5 RS B 2R 2, 0T 3o 266 A8 Y st
TR, LT B RLHAT T 40 ms /£
A, T HE AL, i P i 18] 9 30 ms 22, I J8) L
FRAE. GLEE, kA EEERNS Z-G-B &
AR TR BB SIS 245 B0 45 R A7 AE — e 2280

3

TR 4k Clark-Y BA AR = EUE
S, WA B SR AT .

(1) 36 AN R 25 A AR Al JRUAS Y, oxof B igF
ITBUERAHE, 15 31 1 B A R v 2 )
iEEh . M HIEE T RNG ke M LES #Fh i it
R - AF Z2G-B 1 Schnerr Sauer P F 23 b 5 7Y
N, G AT R B R, i 208 i S IR AR S A =
K, 73 2] 1 B AR i B IR S sh U T AT
B, KR S AR 2 LR B R A
TP R i T AR LA I, IF B4 )
iBE) R R AR .

(2) #& 7 SchnerrSauer Z30 AR AT LR AT b
B SOk S R shid f e I B AT By EH 1
7 G-B Al Schnerr-Sauer Z¥ ALY, 7EAH R RO L0 R
AT &, 15 Schnerr-Sauer AR 111 5
S5 5 T [ K BAR SR8 w4 e, ek mr A,
X T B A U AT LLUE R A Schnerr Sauer
AL

(References) :

[1] HuangS,He M, Wang C, et al. Simulation of cavitating flow a-
round a 2 D hydrofoil[ J]. Journal of Marine Science and Ap pli
cation, 2010, 9( 1) : 63 68.

[2] ®EAR, &, BUF. AR 0 3) BUE B SECIAR R i
WEFE [ J]. M AR J1 2, 2007, 11( 1): 3239. (CHU Xue sen,
WANG Zhi, YAN Kai. Parametric study on num erical simula-
tion of natural cavitation flow [ J]. Journal of Ship M echanics,
2007, 11( 1) : 32 39. (in Chinese) )

[3]  AaREG, FAREh, ROKH:. KBRS T IR BB AL T] .
T K22 4] T2 i), 2010, 44(5): 1043 1048. (HAO Zong
rui, WANG Le gin, WU Da zhuan. Numerical simulation of urr
steady cavitating flow on hydrofoil[ J]. Journal of Zhejiang U-
niversity (Engineering Science), 2010, 44(5): 1043 1048. ( in
Chinese))

[4] Kang C, Yang M G, Wu G Y, et al. Cavitation analysis near

- 208 MRSHEW

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

blade leading edge of an axiakflow pump[ C]. International
Conference on Measuring Technology and M echatronics Auto
mation. Los Alamitos: IEEE Computer Society Press, 2009:
76°F770.
Rk, 77 30, Tk 8 SRR IR AR L CFD AT ()]
MR L 2 3 K, 2009, 24 (6): 740-746. ( LIU Deng cheng,
HONG Fang wen, ZHANG Zhirong, et al. The CFD analysis
of propeller sheet cavitation[ J]]. Ship Science and Technology,
2009, 24( 6) : 740- 746. (in Chinese))
WK, EEE, 0%, 5. SK I AR E R 3 1R K o)
Br[J]. SRk 1%, 2009, 23 (3): 4449. (ZHANG Bo,
WANG Guo yu, HUANG Biao, et al, Unsteady dynamics of
cavitating flows around a hydrofoil[ J]. Journal of Ex perim ents
in Fluid M echan ics, 2009, 23(3) : 44 49. (in Chinese))
gkid, FEES AZIER RNG ke BEMTE R R sl H ok
BRI PPAN D] . A EE TR 22224, 2008, 28( 12) : 1065 1069.
(ZHANG Bo, WANG Guo yu, ZHANG Shu li, et al. Evalua
tion of a modified RNG k€ model for computations of cloud
cavitating flows[ J]. Transactions of Beijing Institute of Techr
nology, 2008, 28( 12) : 1065 1069. (in Chinese))
TLWL, S, Fluent w2 S 5 S22 MM ). dbsi: R
AR AL, 2010, ( JTANG Fan, HUANG Peng. Fluent: advan ced
application and case analy sis[ M]. Beijing: T singhua U niversity
Press. (in Chinese))
Feiz A A, Ould Rouis M, Lauriat G. Large eddy simulation of
turbulent flow in a rotating pipe[J]. International Journal of
Heat and Fluid Flow, 2003, 24( 3) : 412 420.
Mary I, Sagaut P. Large eddy simulation of flow around an
airfoil near stalll J]. ATAA Journal, 2002, 40( 6) : 1139 1145.
Grigoriadis D G E, Bartzis J G, Goulas A. Efficient treatment
of complex geometries for large eddy simulations of turbulent
flow[J]. Computers and Fluids, 2004, 3(2) : 201-222.
Shen L, Yue D K P.Large eddy simulation of free surface tur
bulence[ J]. Journal of Fluid M ech anics, 2001, 440: 75 116.
Julian R E, Smolarkiewiez K. Eddy resolving simulations of
turbulent solar convection[ J|. International Journal for Nur
merical Methods in Fluids, 2002, 39(9) : 855 864.
Li J C. Large eddy simulation of complex turbulent flows:
phy sical aspects and research trends[J]. Acta Mechanica Sinr
ca, 2001, 17 (4) : 289-301.
Sotiropoulos F. Progress in modeling 3D shear flows using
RANS equations and advanced turbulence models[ J]. Calar
lation of Complex Turbulent Flows, WIT Press, 2001, 3F 53.
FARE. TS J 45 H- CFD 3RS RS LA M. b
T35 K % AR A, 2004, (WANG Fujun. Computational
fluid dynamics analysis: CFD software principles and applica
tions[ M] . Beijing: Tsinghua University Press, 2004. (in Chr

nese) )





