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In order to develop test and performance analysis techniques for a CRP propulsion, a CRP dynamometer which can be installed
inside the model ship was designed and manufactured, The object ship was the 16000TEU container carrier, which has test
results for the single propeller, The design concept of the present CRP is that forward & after propellers have the same power
ratio and their RPM ratio is 0.75:1, To begin with, we checked the performance of the CRP dynamometer through the calibration
and then installed it inside the model ship, After the model ship setup including the design CRP and the rudder in the Large
Cavitation Tunnel(LCT), a series of model tests composed of power ratio check, propeller behind wake(PBW) test, cavitation
observation and pressure fluctuation tests was conducted, Through the model test and data analysis for CRP, the experimental
technique was established and the improved method for CRP design was suggested,
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Fig.1 Dynamometer & motors for compound propulsor

Fig. 2 Arrangement of a model ship & a dynamometer
system
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Table 1 Specification of compound propulsor
dynamometer
Type Underwater
Total | Thrust (N) +3000
Capacity | Torque (N-m) +120
Thrust In & Outside (N) +1500
Capacity Torque In & Outside (N-m) +60
Revolution In & Outside +2000
(rom)
Non-Linearity (% of F.S.) +0.3
Hysteresis (% of F.S.) +0.3
Repeatability (% of F.S.) +0.2
Allowable Overload (% of F.S.) +150
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Fig. 5 Dynamometer system installed inside a model
ship
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T Table 2 Design specification of CRP & single
(a) Thrust calibration results propeller

12*\\\\\/5 CRP Single

o To (V) - Propell
0_8:7_9_ vy FWD AFT ropeller
06— T, (MVV)

i ! (V™) Powerl 26,801kW 26,801kW 53,802kW
ool RPM(ratio) | 60.8 (0.75) | 81.1 (1.0) | 81.1(1.0)

EO'CZ N E Diameter(m) 10.2 9.8 9.8
02 Blade No. 4 3 6
04 y Prop. No. KP1151 KP1152 KP1084
-06 .

-08
o FWD AFT
47 O OO R O OO O O
- 50 40 -30 -20 -10 o] 10 20 30 40 50 60

To(NmM)
(b) Torque calibration results
Fig. 4 Calibration results for CRP Dynamometer
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Fig. 8 CRP installed at the model ship
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Table 3 Comparison between single propeller and

CRP

single CRP
propeller | same Js |same thrust| same Ky
Js 0.8220 0.8220 0.7870 0.7548
Kr 0.2135 0.1761 0.1958 0.2135
10Kq | 0.3541 0.2487 0.2696 0.2883
s 0.7889 0.9267 0.9096 0.8895
Kr/Js?| 0.3160 0.2606 0.3161 0.3747
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Fig. 12 PBW analysis result for CRP
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Fig. 13 Cavitation observation test for CRP

Table 42| =ZollM 8IE MSHM =282 FHd|E|ojMd
et Zob= Fig. 130lM & £= QUCL ZHH[E|0lM SAZEE FX]
ke, &5 Z2B2oflA UM Jiu|E|0M(face cavitation)
LM=|QICE MAIE RETHE YEaH P 58 22ie
HE &sliof sh=d|, MA 7HME o =M =7 Z=He
{24 JHH (B0l = J12{stofof Sl LT'_ FEEHZF Fig. 14=
S MM dx| /X|E HoiEct MR T2HJL Exfeie
2N Z2EY HIp HEeE A s“*dg X717t o
20| MSHR Z2EE Jid|EolM AlRo| EMEEH T|E
0| D}EI_:15|0.|0}; 3EL 7-|o§ A|.EE||:|. AL_%,_H|-7<-| E§m|3.|o| 7do
Mg Z28 M50 Xo|7t U harmonic &0 28/

2 Y4dE J1sHo| s, sixle R Z2EE 38 H|
7H0.75:1 70 8|7} 4:322 harmonic A&20| Lx|sict |
Hlold ZHE A&z}t Ao 8= MEeE AS Zuk= Fig.
150lM = = QUCE FHH[E|O1ME Lhiol| H(Sl0 HEu=d 1Xt
HE0| 2 HeZE Hol=H|, HaY S42 Z2 Holct MA

o

=

o

I
ol

°

110 =

7H % *23}04 ZEZM0IM FHH[EOIE ARE AP =
M HE0H EMe |:-|:,;

=22t AR ECE

Bow

. -\® e
, [®
i _@_@@@_@_ =

FWD Frop. Fane

Sraft Cerfer Line

Stem

Fig. 14 Position of pressure sensors

]

m1BPF m 2BPF = 3BPF m4BPF = SBPF = 6BPF

LLLLLLLL

Fig. 15 Pressure fluctuation results for CRP

'y

[}

8]

Amplitude (kPa)

[=1

o P43 M52 TolsKiCt 2 AT F =aEE| §
20| ALAEIS CAMel 16000TEU ZEfolL{Alo] &bt 3 LCT
ol BEUT AS, SiFslol thet £258| HE, PBW Al

130



ro
o
—o
oy
N
Iz

o
0
_o'ﬂ
o
0zt
ok

2 M5AES

LCTe| 7He|EfOlM 2k

I

nek ;)
ful

OH

24

T

Il

]

=

:

E

i
4>ﬁ
I m<e

ol

AR HAlSH =2 _E*‘“E1 2IX1H|(O 75'1)0+IA1 el s
SIgX(2E JhMo| F=Ich PBW 2 FHHIE|OIME A[E2 0.75:1
Sl M FH=(RACh LCTOllA AlS F<5 5.0n5 olAfe| 1
L0l PBW AlES S35t 23} A5 Zajel xjole 7ol g3

Ch 2N BRREEs}olms o] =icin AlRElxlel &
= FjHIBlokd AlEo| $3Eis DM ABlS Saskie =
BRI | S FEAIAHS JHME TRt et
sS=uzdp XA
2{(KP1084)2} S5
AlSHIN Z2dz] M=2 5

>

ol

9l 3
| & vivol $REzENS szos
BIgict. CHauIEI0 e olA
MAZRHAS A HHlEOIM AIES 4B Bt o,
ol e F2 o £RIE 0|8slo] ABU T2Haf PR
Alg Zolot 8IS ST & ATOIN MAE MSU
2| ofolbz RIS ZniERE TEE MATeEe
= 2 Flol7} AR DM HRS0| BB 57}

CIEIC 2L} PBW AIE Zopt ciszasy 2
t b

_Ii

[H

ru-i

[=

r|r

(]

ol
o 10
ook
Jal
=

0ok i

AN
S Ho

-‘T-—'L% .

>

o &

=
oot
o

~

= erolk e A
LB HNE % S F0IC], 3t AUIEOIH MSE AR
AZE 4 0| HWRIS TEE & 2loriEt MEEC)

= o7 MASHRIATLL WRIAIHO| X5k 2V s
HeAlRY Q7SN MERE CPP 7HH[H|OIM FMM%
=& MAZ|= WL TIHI(PNS2780)2t "F27| A28ME7|s2
S&et FTIIEA 2YAlY JHdR F20] A3MHT|s 1
T35t (PES8910) TiM2| X2z 3=[2lon] oo ZAI=E

.

.
[l

References

Ahn, JW. Kim G.D. Kim, K.S. & Park Y.H., 2015.
Performance trial-test of the full-scale driving pump
for the Large Cavitation Tunnel(LCT).
Society of Naval Architects of Korea, 52(6),
pp.428-434.,

Kim, K.S. Paik, B.G. Ahn, J.W. Park, Y.H. & Kim, G.
D., 2010. A propeller cavitation test and PIV
measurements method in LCT and MCT of MOERI.
/PS'70, Okayama, Japan, 19-20 April 2010,
pp.6-16.

Kim, K.S. Ahn, J.W. Park, Y.H. Kim, G.D. Kim, S.P.
Yu, Y.W. & Lee, C.S., 2013. Correlation study on
pressure fluctuation measurement at large cavitation
tunnel with full-scale data for two container
carriers. 712th PRADS, Changwon,
Korea, 24-27 October 2013.

Min, K.S. Chang, B.J. & Seo, H.W., 2009. Study on
the contra—rotating propeller system design and
full-scale performance prediction method.
Interernational Journal of Naval Architecture and
Ocean Engngineering, 1, pp.29-38.

Van Manen, J.D. & Oosterveld, M.W.C., 1968. Model
tests on contrarotating propellers. 7th Symposium

Journal of

Republic  of

on Naval Hydrodynamics, Rome, ltaly

JSNAK; Vol. 54, No. 2, April 2017

131





