H29EH 6 Vol29 No.6 TR ¥
20124F 6 H  June 2012 ENGINEERING MECHANICS 320

XEHS: 1000-4750(2012)06-0320-06

4 1RSI A 25 LA M B S R BB 5

¥, EEE, WIERL =]

BT TR =S 2240 TR 2% Fe,  JbRT 100081)

B F: ZOCRHSEE S BN G 5 77 2o e AR I A B R IEAT T 20 WT, W98 T SR B A 234k
TR EW, BUERR T, Do 7RSI T o0 B sl i AL e 4R, B AR A T AR A ] R
FEABIE R IED S (FBM), SE8a, SRAT S BB A S T E RS, I N APRL 13 R 8 (PIV) Il i T
FHNTBUR B2 8 S oA, WETTE R SLAR S Rl A (K 4 A 2 A i b R AT Sl 25 1) 5
AN [ [T AR f A0 A 2 A BB R 8 il R SR AR R K T M K, AR A 00T P SR Sk [ e 4% 78 1 v B
DN DB T AN e 73 B S A WA G AR % B X 722, AN A 2B A R PR i b A
WIAARITAE, BEIN, WA AT B A (K0 KR P U3 T PRI v K Bl D sons B T AR DX i
R RMENEIZNER 7 B A, 0T REK P, RS in e E,  “ReIR” IR AR

ek k.
KR WIS IR Wi B RT I RS AR
RESHES: TUIS 03513  XERERER: A doi: 10.6052/j.issn.1000-4750.2010.09.0654

EXPERIMENTAL STUDY ON FLUCTUATING HYDRODYNAMICS
AROUND AXISYMMETRIC BODIES
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Abstract: Inception cavitating flows around axisymmetric bodies with different headforms, including the blunt,
conical, and hemispherical objects are studied, based on experiments and numerical simulations. In order to
accurately capture the vortex separation structure, a filter-based turbulence model (FBM) is used in numerical
simulations. Meanwhile, a high-speed video camera and Particle Image Velocimetry (PIV) are used to visualize
the inception cavitating flow structures, and to measure the velocity and vorticity fields. Both experimental and
numerical results show that the headforms have significant impact on the inception cavitation flows. For the
axisymmetric bodies with blunt and conical headforms, the inception cavitation number is much larger than that
of the hemispherical one. In the inception cavitation condition, for the blunt and conical bodies, the high shear
vortex structures locate in the shoulder area, and the inception cavity appears in the boundary layer separation
zone near the wall instead of the adherent area. Here, the inception cavitation flow field reflects the vortex
characteristics, while the high-fluctuating region and lower velocity area relates to the cavitation area. But for the
hemispherical, the inception cavitation flow is very stable, and the sheet cavity attaches to the wall surface.
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Fig.4 Comparison of simulation results with experimental results at inception cavitation
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