26

KB EMBE R XHE
B 37 & F 1 %% 2000 2H
Journal of the Society of
Naval Architects of Korea
Vol. 37, No. 1, February 2000

olQl=22} FinlElold EidolAx] 2w
UEEHo UHE Y5BA 4
urdr, Byt asee

Experimental Correlation Analysis of Propeller Open-water
Characteristics at Towing Tank and Cavitation Tunnel

by
K.-S. Kim*, K.-Y. Kim* and J.-W. Ahn*

2 o

szt AMeloldd Bl dlolsz 47t Zude BE SHAYY vAE FBE A
g2 23 Zau(d/ = 4, 0.3 < As/Ao <0.75, 0.5 < P/D <1.1)d] thsled 28
H oz ARG, Szl T2HY U% SHAES 98 Adzdoz Al54
S 173 ITTCAN 302 dlols (R, = 3.0 x 109)& AgEdond ¥529e 2
fool APE NP2 APPEE AT A5z Aulelold el Tzae v
5—‘5—*3—‘—4 HEBAE Ul SBAS(AE £2AUT. T2de] & Fodolq B4E A

# f50) Z2dal Bl DAE YL AolA A5 o18e AZe o zaane
ua, 2 o] A gThe AL R

Abstract

This paper presents the influence of Reynolds number on propeller open-water
performance at the towing tank and the -cavitation tunnel for series
propellers(No. of blade = 4, 0.3 < Ag/Ao <0.75, 0.5 < P/D =<1.1). It is shown
that the Reynolds number recommanded by 15th and 17th ITTC is not large
enough to obtain reliable P.O.W. test results and then the suitable test
conditions for the both facilities is suggested. The correlation of the propeller
open-water characteristics at the cavitation tunnel and the towing tank is
described and a correlation factor # is deduced from those test results. The.
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viscous effect of the flow around the propeller shaft on the propeller characteristics
is investigated from the velocity measurement by Laser Doppler Velocitimetry
(L.D.V.). The measured velocity distribution shows that viscous flow effect is not

negligible.

Nomenclature
_ Va4 fficient
Ja= oD - advance coefficien

J2= Advance coefficient based on V4 at
design condition
J..;.= Lower advance coefficient based on

Vi

J w.o= Advance coefficient around J4 based
on VW

J ».»= Higher advance coefficient based on
Vi

R 2= {Corr* n- D J4+(0.70)%}/v
R,= Reynolds number at 0.7R based on J4

R, ,= Reynolds number at 0.7R based on
V' at cavitation tunnel
V 4= Advance speed of propeller, m/s
V w= Water velocity calculated by the
pressure measured on the wall
of cavitation tunnel
U,= Water velocity out of stream tube at
the propeller plane
v=Kinematic viscosity of water, m?/s.
R=Radius of propeller, m
Co.7p= Chord length at 0.7R, m
7,= Propeller open — water efficiency
D= Diameter of propeller, m
H/R=Hub ratio
n=1ps of propeller
C=Chord length, m
P/D = Pitch ratio
A g/A o= Expanded area ratio

kp = Kilogram force(9.8 Newton)

kp - m = Kilogram force meter

o= Density, kg - s?/m*

K 7= Propeller thrust coefficient,
T/(p n* D)

K ;= Propeller torque coefficient,
Q/(p n* DY)

Rey. T=Reynolds No. variation test at the

towing tank at a constant /4,
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Rey. Q= Reynolds No. variation test at the
cavitation tunnel at a constant J,

(P.0O.W ) = Propeller open — water test

at the towing tank.
(P.0.W) o= Propeller open — water test

at the cavitation tunnel,
@ = Propeller torque, kp + m
T = Propeller thrust, kp

2y iz dEEA Y Zeds 3
o Fass as) e fe0 5938 2
o gtetetn, zpg F
d 3, 48 3 /‘3?5“’—“3, 4 zzH sfs
ol T AIFE FY ol Yol B3 ‘6‘—8-
& ZlEAtgo|t A Zzas F99 g5
Aol dRAY whiA, myxede] AHdqMe
38 2 A PGA 5o Aoz M Zzuy
99 /F5< Zﬂai}ﬂb st gy, =
g AEA A w8 dolsR F(R,)HAM Al
Fo| PHATE w3l FHH ASANE d&
T glojok . B AFoMe Afz =z
(1J(0.3<Ar/A0=<0.7 5, 0.5<P/D<1.1, ¥/
F=4, A7 =250mm)ol halr £z} FulE)
olMd Ei‘.'QPﬂ’\iR o] Zz#z| WEEXd nxe
FEE NgHoR 2AEln AP APzA A
e AAIBIATE AMFE Helz T2

AYE Table 1 7 29 2RIt}  =xs} 7viH)
ol EldeA o] 250mme ZZHe|Ee]
DESAEY QVAFE APHeE 2de
o, o|RE& Ydelo] By zZ=2ud Heg A
F29 BdolA] Zawe] dE5Ao] nf$ 7 o
Aghe A B ¢ Ut ols) Pol a2y A
33A9 Wood & Harris® ZHE o]&(2)9
o4 A mepPHy) vwslded w$ 2

Do e
i 3y

ol
-

A

A

_arEJ

.__4



28

Apol7h AN olal WAL ¥el7] A, Hd
o zede FHA & FHA FEE BAF &
%< LD.VE #5232 ASs] FAZ f&c =
2432 FYo 2 IS vl "M F2t
Bl Gl F88HA dFge nAe AL
LN A

Table 1 Geometries of the model

propellers
Propeller KP201
KP029 KP185 ~
Item KP220
No. of blade 5 4 4
Dia.(mm) 250.0 200 2500
Ae/Ao 06 0614 | Table 2
(P/D)mean 0.6419 (09521 | Table 2
H/R 020 018 0.17
Section NACA | NACA | KHI8
Skew( °) 150 241 2486
Rake( °) 00 0.0 0.0

Table 2 P/D and Ag/Ag of the series
propellers

Ar/Ao
0.30 045 060 075
P/D

0.50 KP201 | KP26 | KP211 | KP216

0.65 KP202 | KP207 | KP212 | KP217

0.80 KP203 | KP208 | KP213 | KP218

0% KP204 | KP209 | KP214 { KP219

110 KP206 | KP210 | KP215 | KP220
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oAl (towing tank)elAe] P.O.W.AIE
AAe Fig. 1904 BE i} o] ZaAe 7
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Fig.1 Dynamometer(H29) for the propeller
open-water test at towing tank
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Table 3 J; of the model propellers

Propeller Ja
KP201 0233 KP211 0.173

Propeller Ja

KP206 0.906 KP215 0.845

KP206 0.203 KP216 0.143

KP210 087 KP220 0.815
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Table 4 Geometries of the model

propellers
propelle]w Jwi Juwo Juwn
KP201 0.20 0.3% 0.50
KP203 040 0.625 0.80
KP205 0.80 110
KP211 0.30 045
KP213 0.30 0.565 0.70
KP215 050 0.80 1.10
KP216 0.30 045
KP218 0.3 053 0.80
KP220 0.40 0.815 1.00 -
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Fig.9 Effects of Reynolds no. on the 10Ky
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