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In order to improve the propeller Cavitation Inception Speed (CIS) performance, it needs to modify the propeller geometry and the
wake distribution that flows into the propeller, In the previous study, the twisted angles of the V—strut were modified to improve
propeller CIS, cavitation behavior and pressure fluctuation performances, Then the propeller behind the modified V—strut (New

rut) showed better cavitation characteristics than that behind the existing V—strut (Old strut), However, the CIS of Suction Side
Tip Vortex (SSTV) and Pressure Side Tp Vortex (PSTV) showed a big difference at behind each V—strut, In this study, the
balance design is conducted to minimize the difference between SSTV CIS and PSTV CIS at behind each V—strut, To improve
the propeller CIS performance, 1 propeller is designed at behind the old strut and 3 propellers are designed at behind the new
strut, The propeller CIS is increased through the balance design and the stern appendage modification, The final propeller CIS
is increased about 5.3 knots higher than that of the existing propeller at behind the old strut, On the basis of the present study,
it is thought that the better improvement method for the propeller CIS would be suggested,

Keywords : Cavitation Inception Speed(CIS, FHH|E|0 |44 =7 |24 M) Propeller design(Z=2E2{ A7), Appendage modification(5
712 %), Propeller cavitation(Z2Z2] 7HH|H|0|M), V-Strut(V—AES]). Large Cavitation Tunnel(LCT, CHEIZHH|E||0|NES)
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Fig. 1 The model ship installed in LCT
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Fig. 2 CIS results for DPO propeller at behind old strut
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Table 1 Principal particulars of DPO and DP1 propellers
[tem DPO DP1
Mean pitch ratio, (P/D)mean 1.3646 | 1.3043
Expanded area ratio, AE/AO 0.7649 | 0.7898
Pitch ratio at 0.7R, (P/D)0.7R 1.5506 | 1.5085
Chord ratio at 0.7R, 0.4250 | 0.4378
Chamber ratio at 0.7R, 0.0187 | 0.0246
0.30 [
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Fig. 3 PBW test results at beshind old strut
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Fig. 4 Operating profiles at behind old strut
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Fig. 6 The stern appendages installed on the model ship
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Mg 2HSICE (Park et al., 2016). AlEE F&2 2 9.0 m/s
0lH, &M M7 pp) 7|F 2lols=Rn)E 6.2x100]
Ch $xsiMe flet HE AZEQoj= STAR-CCM+ olct
(Simense, 2018). & 2 Z2HY FQ| FZ2 H|UEN Lt
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Method for Pressurelinked Equation) E#2 0|23IFCt 7=
2 25| Yk CHRZ J1Hst siAMES 2l SST(Shear
Stress Transport) k-0 2HS ARSSICE =X[5HA Znle| F
2 HH2 V-strut HES EFHAY 2:o|Z=2 7|ZE(old)
V=strut E M UHEES ZHESH T SHU0kS EESIQICE
HISEZ +82 Faaat gME= 222 angle of attack)Ol
710 2 S| LEHE FES iMske Yoz 3
Eloh V-strut 'F7HE2| HIERZE E M $X610 CFD (sl
Mg a5t Ht 2 ZMoZ A £ A= Table 20 L{ER}
Uch M AEE REA| CFD sx[61M0lME 7|& AESo|M
EQE S22 U2 LELK| ot Z2HEZE Rel=s UERIE
FHM=| QAL
T E (new)
20| A

.,_
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Table 2 Twisted angles before & after V—strut modification

Twist angle (°)
Strut
Inboard Outboard
Old 2.0 -1.5
Upstream
New 0.0 2.5
Old 0.0 3.0
Downstream
New -2.0 0.0

(b) New Strut

)] g;d S::ut
Fig. 7 Wake distributions before & after V—strut modification
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Fig. 8 Operating profiles at old and new strut
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Fig. 9 CIS results for DPO propeller located behind new
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Fig. 10 CIS results for DP1 propeller located behind new
strut

Table 3 CIS for DPO & DP1 at behind new strut

Cavitation inception speed (knots)
Propeller
SSTV PSTV Propeller
DPO SCIS0+2.6 PCIS0+0.5 CIS0+2.6
DP1 SCIS0+6.0 PCISO-1.8 CIS0+3.5

3.5 knots E7I5Ict 2L, 0fX35| DPOLF DP1 25 SSTV
o} PSTVe| it |Eflo|Md =7 |9k M2 Xfo|7F IAH| LEIM o
3 MAE fIst @4 HZo| 7 Ech

= 2712 &= AEjollME Fig. 72 Zo| gRRo} s
w2} XAyt HAECE HAE XERAE T2{siHA Fg.
99} Fig. 1001 LIER-F SSTVRE PSTV 7HH[E01M =7 [kl M
XO|E z|AsIeE de MAZF T EICE CISe| £Xsiet SA
&= Bi5lH CIS §4 Z=ALS 9lsl0f 232 Z=Ee{(DP2, DP3)
7} SAloll A =ACE Table 40l LER+ 240t Zo] HHT|X|H|
= DP02} DP1 &7kt ZaiolAM AA| wZA=|n], e DIE
S22 Melsties DP13t FARH MAEICZA MeMo=z 5t
F0| B7IEICE FHH[EOIM E7|Lh Mol HE MAHIE 2I510
DHBoIMS| Tx| 2 Mot CI2 SAESo| o|MsH HelE F=

RAct 2Xt MA T 2H(DP2)2t 3kt MH Z=HU(DP3) ZF
T B20AMe| mxl= DP1ECH Z71=Qich SoHZolA 2
= DP22| Z< DP1%t FAlsted, DP32| &% DP1z} xlo|7}
AAE'l'.

DP22} DP3 28 MZ & Fig. 110lM 204X = Ziz} ZHo| of
&7Hu|Eo|ME{ oA PBW Alg.*; FAQCE 712 AES

l]
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Table 4 Principal particulars of DP2, DP3 and DP4 propellers
ltem DP2 | DP3 | DP4

Mean pitch ratio, (P/D)mean |1.3409|1.3323|1.3368

Expanded area ratio, AE/AO [0.7898|0.7900(0.7904

Pitch ratio at 0.7R, (P/D)0.7R |1.5357|1.5361|1.5369

Chord ratio at 0.7R, (C/D)0.7R|0.4378|0.4378/|0.4378

Chamber ratio at 0.7R, (fo/D)0.7R|0.0246|0.02510.0253
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Fig. 11 PBW test results at behind new strut
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Fig. 13 CIS results for DP2 propeller located behind new

strut
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Fig. 14 CIS results for DP3 propeller located behind new
strut

Table 5 CIS for DP2, DP3 & DP4 located behind new strut

Propeller Cavitation Inception Speed (knots)
SSTV PSTV Propeller
DP2 SCIS0+4.8 PCIS0-0.9 CISO+4.4
DP3 SCIS0+6.3 PCIS0-0.9 CIS0+4.4
DP4 SCISO+5.7 PCIS0-0.0 CIS0+5.3

SSTV ¥ PSTVe| X7 M=Z0| Ho| RAkeH B MAIE 5=
Si=|ict Table 50l 2oiX|= Z= 20| SSTV= 7HH|E|o|M
7|9 Mz J|ZZHSCISO)ECt 2F 4.8 knots B7IRH20,
PSTVE 7|&ZHPCISO)2Ct 2F 0.9 knots Z23HHA PSTV 74
HIEO[MO| MY W2 M&ofAM Lhsict mafA, DP2e| =2
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7t Hel FHEC2A M| 0fX|= it DP3= EiE F&
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£0| 0 E71=l ZnE Ho{FCL Table 501 LIENt o} 2
0| SSTVe= 7HH|E|o|M &7 |2k M& J|Z=ZHEC 2F 6.3 knots
ZIRien, PSTV= 7|ZZHECt 2F 0.9 knots ZEAsHHA
PSTV 7Hd[E|olMO0] MY 2 MBollA s mi2M,
DP32| CIS= 7|=ZtCt 2F 4.4 knots 761 =0, SSTVE}
PSTV CIS Xfo|7} & 01 g AE 1€ 25t AA Mo RTEICH
DP22} DP32| AMA| siat 9l CIS MY Z1lE J|Hez CIS
ZIMZ17| g A 7H ME aisiict Z7iE Aol
I|X|H|= DP2EChs HA=|1 DPIECHE S7tE=5 AA|
=[Qlon, = DP3E 7|82 o|M| =FSIQICt o H
OF SSTVet PSTV FHH[H[OIM =72 M0 He| Ux|g
T ULT 4R AAH =2H{(DP4)7} MA=|QICE DP42| 7|2
M2l Table 40 LIER} U=H|, BmxH|= DP2 & DP32]
S7ht BEX|2HHE F20llM 2= DP3EC o|AlskA| 2
Austoz =HEECE l2iM, Fig. 112 PBW AlE ZnjofA
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Fig. 15 CIS results for DP4 propeller located behind new strut
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