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In this paper, a study was conducted on the propellers of
small high-speed ships that can minimize damage to the
propellers and jamming of floating objects at sea when
operating in low-water areas. The general characteristics
of the propellers subject to review were qualitatively
evaluated, and the navigable water depth considering
low-water operability was quantitatively reviewed
through general arrangement. In addition, the speed
performance of each propeller, which is the basic
performance of the ship, was analyzed for resistance
through computational fluid dynamics (CFD), and then the
propulsion efficiency for each propeller was applied to
confirm the quantitative speed vs. horsepower required.
Qualitative and quantitative aspects for each propeller
were examined. was comprehensively summarized and
presented as an optimal alternative propulsion device for
low-water operation.
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Table 1. L] n&MuF 77|

NP
gt x =X|
] (ktS) Tle

YUB-X hsmi= 30 Water jet
Shaldag oy .
MKV g2 40 Water jet
MK=VI oj= 45 Water jet
Super oAZjd 45  SPP
Dvora - =
Rodman130 amel g7 bud
prop.
Gurza-M ogajolt 25 Unel
T prop.
Mustaed o|Qkt 45 SPP
P-311 o= 30 FPP
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3.1 FPP(fixed pitch propeller)
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Table 3. ZHEC & MO FQ A2

FPP 1.34

Tunnel propeller 1.34
Duct propeller 29.0 6.0 3.0 1.37 100

SPP 1.30

Water jet 1.30

=1 | q A A= A
] 1o 9312 517 40}04 iﬂﬂo‘f %—’F% A efet

H = Ds + Dr + Dt + Dw 1)

o] 7] A, H: o {-=4,
Ds: AEH3} 8 Al 5z 0] (8 E A] 0.5 m)
Dr: oA Edx 0] 2 of F5=4]
(23:0.3m, &4 0.6 m)
Dt: A 3o ik 2 of §-5=4]
(4721 1/1000 - 1/2000)
Dw: otirof o3t of §-5=4] (719] 1/2)

4.1 FPP

se meseH,
‘NavCad'& A& 0]-93\‘4-.

Table 4. FPP &

. No. of Diameter
Series blade (m) P/D AJA,
Gawn 3 1.3 1.19 1.20

A& 9% 7N ARt E 5
Yot A, Fig. 9o A2} o] tip clearanced 118
st o =27]7} 7] A (base line) 35 & 0.92 m W&

= A0 2 gRIHEY. W ESS 134 mE 1T
, "EJEH%—”F—% 2.26 m7} ¥3L o] {4 7bA] A8 5t

5% T2 433 m

Base Line

Fig. 9. FPP Ax|A
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Table 5. FPP2| 28 7t5 44

4.2 Tunnel propeller

Tunnel propellerE 11&5l7] Y3t =2 HH A Y
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4.3 Duct propeller
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Table 7. Duct propeller K|

No. of Duct diameter Impeller diameter
blade (m) (m)
5 1.3 0.97
71&2 A3 9] duct propeller A& Y3t 7R =F v X
2 293 A%, 2} AR EEHE B R
<= glom Tt AfeidS 1T 28 7
FHL344mz ST

Fig. 11. Duct propeller HX|4
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Table 9. SPP x| &
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Fig. 13. Water jet MX|4

Table 11. Water jeto| M|

4 4 m-5 m o5t A4 FHNM & 7t
&9 A& FA7]0 Higt A E AEE %
o A3, FPP F47]= 71ASHE F207] E&0] H=
sto] WHAEFE 1T 2&F4o] deEng 2
71 BE SHOA AL 82 A% SV =M=
7 YT Ao ® SlHE. w2 ol THE &4
AL A i 7] B35 SHAA A5l 284
o] &3t 27|+ tunnel propeller, duct propel-
ler, SPP, water jet©. & X QI t},

Table12. 77| 258 ZEZAD

Ly 8%
FPP =l
Tunnel propeller HE
Duct propeller HE
SPP BE
Water jet w2

AE ta 220719 Ax4go] melH 2420} 47
of thoto] AFAE L 2AFES el %
d5= ‘Star CCM+'& &3t CFD 34
17, FPP9} tunnel propeller®] A g &2
£ A}2351H tunnel propeller-‘l] TEAS AHeR
AT WS ALBA =] 7RI &
olgiLojglomz H]—ocl A 0]-01-1:}
SPP, duct propeller, water jet =
© CFDE £33 244 A2 7]lﬂ-g§ FA7] &
AAZHEH AL 2 &S &kt &, =24
2 7]gke] &
peller, SPP2] AA| &8 (nH)< A3 AEL(HR)S
DPA YL £ ol /tsslng B AE AL 1
15tk AES 9

2217121 FPP, tunnel propeller, duct pro-

5.1FPP

FPP A 9] A5 strut¥} ruddero] oIt #
7HE Aol T ojof StER BrtE AP £
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Fig. 14. FPP| S 445 244 (POW)

Fig. 15. FPP A1% 2 CFD 114(30 kts)

Table 13. FPP £XIM8 A Q03 =Xz}
v EHP BHP
(kts) (ps) 40 (ps)
15 701 0.602 1,200
25 2,209 0.616 3,697
30 3,119 0.614 5,236
32 3,748 0.613 6,304

5.2 Tunnel propeller

Tunnel propeller A3 9] 49 Au|H tunnel9]

gz 177 Aol tha FA et Ao
2 39151 tunnel Z9
Strut¥} ruddero] 9Jst

2H10 %E I F L5190t 5

© Fppo} EASHA 48 H Tt

2 A
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1o o] FA4H T e,
F7He A2 FPre} 54
NERE A% n2
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Fig. 16. Tunnel propeller &% 2 CFD 5l{41(30 kts)

Table 14. Tunnel propeller XM A Q02 XA}

V EHP
(kts) (ps)

15 703 0.602 1,204 438

25 2,219 0.616 3,714 646

30 3,185 0.615 5,339 749

32 3,828 0.615 6,417 798

5.3 Duct propeller
Duct propeller= FX7] Ax|& 93} tunnel?] 9§

FCo= FpP fjH] Aol S7FEH A2 tunnel?]
o]7} tunnel propeller2th Z A 9ro} tunnel pro-
peller? th= 22 2] 3}o] &l 11 Qi)

BI7ME A2 rudder?] JFAAT 13510 3 %S
4 A& 01'95\‘_4’ ;ﬂﬂ. % 5;‘—71\17] SHFIA =R

Fig. 17. Duct propeller M

Table 15. Duct propeller £XIMS AQ02 =X Z D}

\ EHP

(kts) (ps) np () RPN
15 651 0.617 1,087 333
25 2,121 0.648 3,374 462
30 3,013 0.652 4,765 526
32 3,626 0.652 5,733 559
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5.4 SPP & water jet

SPP2} water jet= F=%17] E,-Q-

< Tt o e AFAT E

Stol A&EE strut? rudder 59 -‘%‘-7]—
28 37 HH A 5ol - "o

FARES FAVE IFAA =2 RE ATLEUL
™, SPP 3217|9151 E & 42 viet 2
o] ¥ &3 HolFIl qlth. SPP= FPPY= &
13 H B E YO FHE YA 7| A =
oto] 57 (idling) A19] RPMO] & ?io]—tli &
7F B 3371 “HH] Tc_’_— "oty A &F7o M SPP=
Auro] EdhAo] Eato] (dry) APEM ;4 A etomg
SPP AFA| 7} 4= ]7441}7] FEI7F "t ol A e
-, FPPETH 1 2] 8] (P/D) 7} 23l 34171 @719 o4&
Ao WE 3¢ glo] RPMO| IE F oz A
= SPPY| B9 FA7I7F A8 &7 A&l A

Fig. 18. SPP & waterjet A& 2! CFD of

Table 16. SPP =XIM3 A Q02 =&z}

) (s nb ) A
15 756 0.330 2,360

25 1,968 0.560 3,623 1 420
30 2,673 0.620 4,445 (max)
32 3,200 0.620 5,322

Table 17. Water jet XM A Q012 XA

) (s nb ) i
15 756 0.502 1.552 704
25 1,968 0.586 3.462 926
30 2,673 0.620 4.445 1,005
32 3,200 0.621 5.313 1,053

454 2023; 6(4), pp. 446-456
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Fig. 19. =x17| M&H Q5012{(EHP) =M

Journal of the KNST



Sanghyun Yoon et al., A Study on Propulsor for the Small High Speed Boat Operating in Low Water Depths KNST

08 ERE] dho] A et A=A & Al sl Tt Aol H
unnel prop.
i DUt prop. 22 9 FYFE I &8 Aot 59 A7
07 | v
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= L
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Fig. 20. £%17|€ =5 2(y0) TN

Table 18. %17 N5 &35t

FPP /
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- SPP prop
5,000 |- Water jet / AL
- =Too = = o [}
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