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Propeller cavitation extent, pressure fluctuation induced by cavitation, pressure distribution on propeller blade, total velocity
distribution and nominal wake distribution for a MR Taker were computed in both conditions of model test and sea trial using
a code STAR-CCM’. Then some of the results were compared with model test data at LCT and full-scale measurement (Ahn
et al (2014); Kim et al (2014)] in order to confirm the availability of a numerical prediction method and to get the physical insight
of local flow around a ship and propeller, The nominal wake distributions computed and measured by LDV velocimeter on the
variation of on—coming velocity show the wake contraction characteristics proposed by Hoekstra (1974), The numerical prediction
of propeller cavitation extent on a blade angular position and pressure fluctuation level on each location of pressure sensors
are very similar with the experimental results,

Keywords : Full scale ship(AlAM), Propeller Cavitation(Z=2%H2{ 7iH|E|0|A), Computational Fluid Dynamics(CFD, ALK SS),
Pressure fluctuation(HSQI2) Wake Contraction(Et&F £=) Pressure distribution on blade(Z71HEH USHE )
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Fig. 1 Model ship of the MR tanker and the location of
hull pressure sensors above propeller
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Table 1 Sea trial test condition of full-scale ship (Ahn et

al 2016)
Operating | Propeller | Ship speed | Power AaZL]mT;h
condition | RPM (Knots) (kW) (E’)
MCR 103 14.2 6770 38

Table 2 Model test condition at LCT (Ahn et al 2016)

N N Stern

Draft plate (m/s) | (RPS) KT On:0.7R wave

(m)

Desion 1 7 4 | 43.88 | 0.1730 | 2.6051| 0.7
+70mm

pressure outlet
/

Fig. 2 Computational domain for LCT model test simulation
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Fig. 6 Comparison of nominal axial velocity contours at
propeller plane on variation of U0 (LDV measurement
at LCT)

Left: CFD.(U = 7m/s), Right: Full scale(CFD)

Fig. 7 Contraction of nominal velocity contours at propeller
plane using a CFD computation
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Fig. 8 Comparison of circumferential mean axial velocity
distribution at different UO(CFD & Exp.)
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Model propeller(LCT cond) &
Pressure side

' Model propeller(LCT cond.) :
Suction side

Full-scale propeller : Full-scale propeller :
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2 u7} MM 2EMoA BRdEE
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Fig. 12 Comparison of computational pressure distribution 05R 0.7R 0.0R 2 HiZuiz 98 9l AIM mama{o|
S = e
on propeller blade surface of model propeller with SO M M T EeE S FEE TS =
full-scale ship(8=300) Mol oHEx v|WE Ho{ECE Fig. 122t Fig. 138 A
HE MUloZ 4% RARH Z8S Holn 2iM Zaue|
Fig. 0llA ot dizofA 2&nf MM ZFHE F7(e 2 o| oFf(leading edge) 22Xl Uzt HLHx|7t Aol A
T X0|E Hole UHHO| £ [EEZE Uil FSH 2ot 3ok metd eRjsiMy 2Ed oM Z2EE Fi|
360 X odollM AlS MMM MEMoz SAlSHHske B Blold LdHAn}t HEQE £Fo| AM AECt I o F
QICh So| BEMel Fof dFde & 7537|= JiH|E o] Sl= Aot g2 dgs 2olrt
4 4
rIR=0.3 - LCT CFD(U =7mls) rIR=0.5 - LCT CFD(U,=7m/s)
r/R=0.3 - Full scale(CFD) r/R=0.5 - Full scale(CFD)
2+ 2k
§ ol e | e — | LN
2 2k
“o 02 04 08 08 49 02 0a 06 08 1
x/chord x/chord
4 4
r/R=0.7 - LCT CFD(U,=7mls) [ s rIR=0.9 - LCT CFD(U,=7mls)
r/R=0.7 - Full scale(CFD) r/R=0.9 - Full scale(CFD)
2 K 2+
\C”""‘— —
R B W
o N o I \‘\
O 0f 1 ' Q or
. S = Y i E—
/"‘ . — = g ————————
2 _ 2
45 03 0d 06 08 49 02 04 06 8 1
x/chord x/chord

Fig. 13 Comparison of computational pressure distribution on blade sections of model propeller with full-scale
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CFD(Full-scale) CFD(LCT cond.) LCT Exp.

Full scale
observation

Fig. 14 Comparison of Propeller cavitation patterns obtained from experimental observation and CFD computation for model

& full-scale ship propeller
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(a) w/o tip grid refinement

(b) w/ tip grid refinement

Fig. 15 Tip grid refinement versus tip vortex cavitation
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