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In order to investigate propulsion efficiency and cavitation characteristics for expanded area ratio variation of the 8800TEU class

container propeller, a series of performance tests were conducted at Large Cavitation Tunnel (LCT) and Towing Tank (TT) in
KRISO. The cavitation test of the existing propellers (KP1029 & KP1030) was conducted using FRP model ship in LCT, On the
basis of LCT test results, it was required to design propeller with better propulsion efficiency and cavitation performance,

Two propellers (KP1171

& KP1172) with decreased expanded area ratio were designed on the basis of KP1029 propeller, The new

design propellers showed higher efficiency than KP1029 and reasonable cavitation performance, In the future, they will be

applied as the standard propeller for the propeller design of the large container ship, Through the performance test and

prediction results for the new design propellers, it is thought that high—load propeller with better propulsion efficiency and

cavitation performance will be developed constantly.

Keywords : Propeller design(Z2H2q A7), Expanded area ratio(™7 MAH|) 8800TEU class container(8800TEUZ Z1H|0|LAA),
Large cavitation tunnel(LCT, CHEZHH|E|O|ME]E), Propulsion efficiency(FEXIEE), Fluctuating pressure(HHERE),

Cavitation(7{H|E{|0]4)

1.M &
2 AMo| FRIgs SAE 2/5104 Energy Savmg Device
H

(ESD) o717} &dts| iz Qlct

it Ak 25| 4 =2 B.EO‘” %*
A2 (e &= Aok 8|, Zopel é;*ﬁl% —“F Sict 2|
2l §7 FAIE Mol Mx[Slofof sy, F7FERIZ} 7HBIEO]
Hut 22 2HE oPIME TS E Sick EEPEPA, Frags
SHMAIF[E 71 22 g2 ofl BU1Ek| glo] Z2EE| K|
o] 888 £ol= Zolct duoz Z2HR 588 =0l
=] o

2le of2] 71| g 4 oLt ZREE MNHE|S Za

AlZIE ol 7k ®apt 2 & ek a8, =23y M4
HulE §OIE Zd% Chel BYE 3T 3IE2 STMIZA=M 74

HIEfOIA 2
E”"E‘i X—17|.||:||_1
w2 ?HHIEIOIﬁ

o
Al = 9le 2H7E ek EEPEFA-I =
=

_J>' Om

&2l S5iRlgt o medelz FaEc o7 *J%% ﬁar
2 TIIElOkS S} 9 T3/ Z2BRIS WAl A4
of WitE el ARk MlEay| Sof AL =N
SiBich, ool AR 2 FAHIEIOKY AlE 2RI Jlpioz A
Mol Matg meuels Mg, sl Xz A

I'
)|0>|
r>—°.L

HME[7} 2 T2} 2 HE s qdot

¥_>*

Received : 2 April 2017 | Revised : 31 July 2017 | Accepted : 16 October 2017

i Corresponding author : Jong—Woo Ahn, ajwprop@kriso.re kr



8800TEU= ZiIH|O|LM Z2HE| FXISFE I FHH[H|0|M Heekt ©

20090 2k3E CHEZHHIE|OME{E(LCT) S MeAlRNe
S510{ 255 MsS &gt vl A28 (Ahn, et al., 2015),
2010 e BEM-AM AR A7 E $3510] AlM HEQt
o olE ATt f5Ee SISt bt Ut (Kim, et al., 2013;
Anhn, et al., 2016). w2, AM HEQU ofF Y=ot 255t
LCTOIlM 7|& AA Z2H{Se| Jid|H|old MSAES a5t
0f 1 EMES AES LI} ULt AM RS 2lst0] MAE

=
sisiion], AY 23} 3 MSEME St
MM FidIEolMd 2H7| FiMEl 28| MAH7} 7 g
SICE LCT AsZajol wet MoiHA7| 2 282 =
2 MA S0, ofol=of|A =34 SRElS,
85101 LCTolIM 7HH B0 ARE $3lsICt 2 AT E
0f Fxlgg % 7id|EolMd EMo| =5t thg 7oL M

S L2 2let 7|gho] ofA=IRACt AlzEICE

A
fol
o
o

S e

2. DEM Mx| U HIRAS

LCTOllM 7HH|B|O AR S 215101 MZEl 8800TEU= ZiE(OI
H 22 F7I2E ARZO| ofl&d=|0] FRPZ HMIZI=|2{ct LCT 2=
Fo| tiHe =0] 1.8 m, % 2.8 mo|oq, Zo[ 12.5 m= Z[cH 10.0
me| Zolo| 2EMS MAleh == Qe Fig. 101 20{Xl= Znt Zo|
TEER|O S0 ST MR|=s 2YM2 FA|(\)7 <t
38.80|H, ZO[7t 2k 7.44 m, = 1.24 mO|ct. 02| Mairl S
of Z¥M F0|E S0 2eint 2ER M50 His7he PE A
A2 JHS0IT 2 Fig. 22+ 20| MR[SIH 2 MRV} g
2EC Fig. 20ll= =282 5! eep MR dejE 20iFE
o, LCTollAM 7He[E|OId A2 WeElE Zlet 2E F7I=20|

2 scantlingT} ballast 2712| £40iA] $H=|ACE Fig. 32 27X
E2 LCTol| Mx|El 28ME 2oiFCt Eme| Mi| fIxls
ZtZto| 22t 70 m BIIE 25 7|FE22 510 MA[SICE
Fig. 32| Mx| AlefolM Z2Ez] 3l WSELS MAHsln Z2E 2]
525 Mx|ot T SAIEFER(nominal wake)E LDV ZHx|E 0]235]01
AEsICE 27h2| 250lM HASE 3 UEF 2= Fig. 42t Fig.
501 LIER-+ UCE 27H2| LCT &EF H(ViorollM SERRFAIH
= THSIFEM, 1.8 Mse ofQl=ZollA] Ateh 2 HHRAIRS 530
5iM M%0(|1, 8.0ms= LCTOllA ZHH[E[OIM Al&lS =85t

2} 27H2] 7oA AFE BEEze| Xlo[7t IAH| LIt
C}. Hoekstra= AMOAM ZAHS FH A2 SHRETt
HECI FEE2 AM R SHS 25 NS FEEHHE
RUACH (Hoekstra, 1975). Hoekstraz= &AM HHRE XiFSP| £/5104

DYMoIM ASE HHRE Z2HE SUES Polo] £551, §

e ree
M o 1o 4
x0 Iy og

]
gk

0z O
0X
i
o

0

g
PNy
n
T

(@]

%

@ M
S U
1o
M
0
rlo

m

ob
<
>
ra
ot
>
ook
n

e 71F=2 MAISHK| ZSIFCE Fig. 424 Fig. 501
LIkt SRR 2= 7% ST w2t Hoekstra &2t 22 A

317 BENE HOIECE 7| w0l ofstE R4 7 wat A

FEEICP} o 8.0 nolM S SHS HOIFACE He £

(1.8 OIA] HSE LCT REEE ofelsmold HSE uiR

239t 7ie] RARIS Bfelst ot 2Ick (i, et al, 2013). LCT 75

Ofloll 01 AZI2 oflelTolM HSE YREZE S
O

Loz xsdstod FAUSIACE (Kim, et al., 1999).

F u L i ( - I i fl
(a) Scantling draft + 70mm  (b) Ballast draft + 70mm
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Table 1 Principal particulars of the existing propellers

Model propeller No. KP1029 KP1030
Diameter, D (mm) 248.7 250.0
Mean pitch, (P/D)mean 0.9974 0.9818
Chord at 0.7R, Co7r/D 0.2737 0.2688
Expanded area ratio, (Ag/Ao) 0.7498 0.9643
No. of blades 6 6
Skew angle, 6s(°) 37.65 35.32
Rake—diameter ratio at tip -0.0518 -0.0032
Hub ratio, du/D 0.179 0.190
Blade section type Given NACA66
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Fig. 6 Efficiency for the existing propellers(scantling draft)
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Fig. 7 Efficiency for the existing propellers(ballast draft)
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Fig. 8 Cavitation observation(ballast load & draft)
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; (a) KP1029 Table 2 Principal particulars of the existing & new

; u 1BPF m2BPF = 3BPF W4BPF m SBRF H GBPF oropellers
5 Model propeller No. KP1029 | KP1171 | KP1172
E‘q Diameter, D (mm) 2487 | 248.7 | 2487
%3 Mean pitch, (P/D)mean 0.9974 | 1.0050 | 0.9974
% Chord at 0.7R, Co.7r/D 0.2737 | 0.2737 | 0.2737

1 Expanded area ratio, (Ag/Ao)| 0.7498 | 0.7008 | 0.7498

’ P2 P1 w st 52 F2 L AL No. of blades 6 6 6

(b) KP1030 Skew angle, 0(°) 37.65 | 37.65 | 37.65

= 1BPF = 2BPF = 3BPF m4BPF m 5BPF = GBPF

Amplitude (kPa)
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Fig. 10 Pressure fluctuation(ballast load & draft)
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Table 3 Principal particulars of KP1371 & comparison
Model propeller No. KP1029 | KP1172 | KP1371
Diameter, D (mm) 248.7 | 248.7 | 248.7

Mean pitch, (P/D)mean 0.9974 | 0.9974 | 0.9974
Chord at 0.7R, Co7r/D 0.2737 | 0.2737 | 0.2737
Expanded area ratio, (Ae/Ag) | 0.7498 | 0.7498 | 0.7498
No. of blades 6 6 6

Skew angle, 0s(°) 37.65 37.65 37.65

Rake—diameter ratio at tip -0.0518 | 0.0415 [-0.0518
Hub ratio, du/D 0.179 0.179 0.179
NACAG6 | NACAG6

Blade section type Given
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