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Open Water Test Series With Six—Bladed
Propeller Models

By Atsuo Yazaki, Member*
Einosuke Kuramochi, Member*
and Michio Takahashi, Member**

Abstract
The paper records the result of experiments with a systematic series of six-bladed aerofoil propeller
models, designed in accordance with present-day practice.

Charts of series are shown by so called v'Bp~38 design diagrams.
I. Imntroduction

Further to the work on five-bladed propellers, a paper read in the Society of Naval Architects of
Japan (Vol.102),and on the effect of number of propeller blades (Vol.103), a systematic testing work
with six-bladed propeller models has been carried out in the Experiment Tank of Ship Propulsion
Division,

In this report, authors write the result of this work, - and give the design diagrams for the six-
bladed propellers.

Table 1
Particulars of Propeller Models
II. Propeller Models 4
| AUw 6-55] AUW 6-70] AU 6-70
Li 1 1 i i .
ist of model propellers are given in Tablel Diameter (m) 0.250 0.250 0.250
Constructional diagrams and tables, stating Boss Ratio 0.180 0.180 0.180
. . Exp. Area Ratio 0.550 0.700 0.700
all particulars of blade sections of the AU- Max. Blade Width Ratio ' 0,208 0. 264 0.264
series and the AUw-series, are given in Fig. Blade Thickness Ratio 0.050 0.050 0.050
. Angle of Rake 10° 0/ 10° 0, 10° 0’
1 and in the Tables 2 to 4. Number of Blades | 6 | & : 6
The AU-series has no wash-back, but AUw- Wash-Back on Trailing Part With With ' Without
GENERAL PLAN AUw & AU- SERIES PROPELLER MODELS
oon st ] AUub - AUub - 70 AUG =70

J4

-
|

i

L

(n \\___*_*_/ \__

DIMENSIONS ARE TOWN AS PERCENTAGE OF D.
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Table 2

Dimensions of AU6 Series Prop.

l /R | 02| 03] 04| 0.5 0.6]0.66| 0.7] 0.8] 0.9 0.95]1.00

j From Generator | | i : : Max. Blade
Width of Blade | %ﬁx;eeto Trailing | 27.96 33.45/ 38.76| 43,54 47.96i 49.74 51.33-i 52.39 48.49 42.07! 17.29 wigth

! |

As % of max. | From Generator ! é : i ! L at 0.66 R
Blade Width Line to Leading | 38. 58! 44,25 48.32) 50.80 51.15! 50.26 48.31 40.53( 25.13 13.55 =0,2075 1D

j :\dzel — ! | . ' ; " for Fe/F=0.55

i Tota. ade ; I ! :

f‘ Width 66. 54, 77.70I 87.08 94. 34‘[ 99.11 100.()0§ 99.64‘ 92.92) 73.62 55.621

i i Max. Blade
Blade Thickness As % of D 4.08| 3.59 3.12| 2.65 2.18 1.90| 171 1.24] 0.77] 0.54 0.30 g};gk‘;e;iss at
i g =(.050 D
Distance of the Point of max.
Thickness From the Leading Edge| 32.0 | 32,0 | 32.0 | 32.5 | 34.9 | 37.9 | 40.2 | 45.4 | 48.9 | 50.0
As 9% of Blade Width |
Table 3

Table of Ordinates for AUw-~type.

1) Ordinates of X Value are given as of Blade Width.
-2) Ordinates of Y Value are given as % of Ymax.

#/R X 0 2.00| 4.00| 6.00| 10.00| 15.00] 20.00) 30.00| 82.00] 40.00| 50.00| 60.00| 70.00| 80.00{ 90.00{ 95.00100,00
0.20 Yo | 35.00 51.85] 59.75| 66.15} 76.05| 85.25) 92.20 99.80{100.00} 97.80| 91.10] 81.25] 69.35| 56.60| 42.00| 34.20| 25.55
) Yu 24,251 19,05/ 15.00| 10.00{ 5.40| 2.35 2.25| 5.00( 10.00} 15.80 19‘55‘

X 0 2.00| 4.00] 6.00| 10.00] 15.00] 20.00| 30.00| 32.00} 40.00| 50.00| 60.00| 70.00{ 80.00| 90.00| 95.00| 100. 00
0.30 Yo | 35.00| 51,85/ 59.75| 66.15| 76.05| 85.25| 92.20| 99.80{100.00| 97,80] 90.50| 79.85| 66.95| 52.40| 37.40| 29.55| 19.80
Yu 24.25! 19.05| 15.00| 10.00| 5.40| 2.35 1.00{ 4.00{ 7.50|12.15| 14.85

X 0 2.00{ 4.00| 6.00| 10.00| 15.00| 20.00| 30.00| 32.00| 40.00| 50.00| 60.00| 70.00| 80.00| 90.00} 95.00|100.00
0.40 Yo |35.00] 51.85| 59.75| 66.15| 76.05| 85.25| 92.20| 99.80100.00! 97.80)| 90.30| 78.50| 63.95| 47,95| 31.16| 22.40| 12.80
Yu 24.25/ 19.05] 15.00| 10.00| 5.40| 2.35 0.25, 2.30! 5.75| 8.05

X 0 2.03] 4.06| 6.09) 10.16| 15.23 20.31 30.47% 32,50 40.44| 50.37| 60.29| 70.22) 80.15} 90.07| 95.04|100.00
0.50 Yo | 35.00: 51.85| 59.75| 66.15| 76.05| 85.25| 92.20| 99.80 100.00 97.80] 90.00| 78.20 63.20| 45.65| 26.25| 16,35 5.60
24.25} 19.05| 15.00| 10.00| 5.40| 2.35 | ! 0.25| 1.20

2.18| 4.36| 6.54| 10.91| 16.36| 21.81| 32.72| 34.90| 42.56| 52.13| 61.70| 71.28| 80.85| 90.43| 95.21|100.00
0.60 Yo' | 85.00| 51.85| 59.75 66.15| 76.05) 85.25| 92.20| 99.801100.00/ 97.75) 89.95| 78.15| 63.15 45.25/ 25.30( 15.00( 4.50
Yu 24.25: 19.05| 15.00{ 10.00| 5.40} 2.35

X 0 2.51| 5.03{ 7.54| 12.56 18.‘84 25.12| 37.69| 40.20 47.23| 56.03 | 64.82) 73.62| 82.41| 91.21| 95.60)100. 00
0.70 Yo | 35,00 51.85| 59.75| 66.15| 76.05| 85.25| 92.20| 99.80{100.00; 97.75| 89.95, 78.15] 63.15| 45.25| 25.30| 15.00| 4.50
Yu 24.25) 19.05| 15.00| 10.00| 5.40) 2.35

X 0 2.84| 5.68| 8.51| 14.19| 21.28| 28.38| 42.56| 45.40| 51,82| 59.85| 67.88| 75.91. $3.94 91.97| 95.99{100.00
0.80 | Yo |385.00|51.85| 59.75| 66.15| 76.05| 85.25 92.20| 99.86 100.00  97.75| 89.95| 78.15, 63.15, 45.25| 25.30| 15.00| 4.50
' Yu | . 24.25{ 19.75| 15.001 10.00{ 5.40( 2.35 i

. X 0 3.06| 6.11| 9.17| 15.28| 22.92! 30,56| 45.85| 48.90| 54.91| 62.42| 69.94| 77,46 84.97| 92.49| 96.24100.00
0.90 Yo | 30.46; 48.22| 55.33) 62.44| 74.10| 85.25| 92.20| 99.80/100.00| 97.75| 89.95} 78.15| 63.15| 45.25]| 25.30| 15.00| 4.50
. Yu 23,10| 19.04, 15.23| 10.15| 5.40| 2.35

g

™
=3

X 0 3.13| 6.25| 9.38) 15.63| 23.44| 31.25) 46,87 50.00| 55.88) 63.23] 70.59| 77.94, 85.30| 92.65| 96.32|100.00
0.95 Yo 0 15,88 25.99! 34.66| 50.55| 68.36| 83.75; 99.80100.00| 97.75| 89.95| 78.15| 63.15| 45.25| 25.30| 15.00] 4.50

Series has wash-back on trailing part of blade sections.

Experiments have been done in two AUw-series of expanded-area ratio, namely 0.55 and 0.70, in
order to provide means of interpolation and extrapolation, and in one AU-series of 0.70 expanded-area
ratio. ‘

As to pitch ratio, 0.5, 0.7, 0.9 and 1.1 are tested for all disc-area ratios. Pitch distribution is
constant from the hub to the tip.

All twelve propeller models have a diameter of 250 mm, and are made of aluminium alloy.
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Table 4
Table of Ordinates for AU-type.

(1) Ordinates of X Value are given as Percentage of Blade Width B. —

*
= < 25
(2) Ordinates of Y Value are given as Percentage of Ymax. = = :r;
~0.32B=] X
B \_

' R | X | 0 | 200 4.00] 6.00]10.00] 15.00] 20.00] 30.00 32.00‘ 40.00] 50.00| 60.00 7o.oo! 80.00 90.00| 95.00100. 00
Yo | 85.00| 51.85| 59.75/ 66.15| 76.05| 85.25) 92.20| 99.80/100.00 97.75| 89.95| 7315 63.15 45.25| 25.30| 15.00| 4.50
0.20 | vy 24.25(19.05] 15.00] 10.00| 5.40/ 2.35 [ ] ’

X | o 2.00( 4.00| 6.00] 10.00] 15.00] 20.00| 30.00] 32.00 4000/ 50.00/ 60.00 70.00 | 80.00| 90.00| 95.00/100.00
0-80 | Yo |35.00) 51.85| 59.75| 66.15/ 76.05( 85.25| 92.20| 99.80|100.00 97.75) 89.95| 78.15) 63.15| 45.25| 25.30| 15.00| 4.50
Yu | 24.25] 19.05] 15.00( 10.00| 5.40| 2.35 | i

X 0 2.00{ 4.00| 6.00] 10.00 15.00/ 20.00| 30.00 32.00| 40.00/ 50.00/ 60.00 70.00| 80.00] 90.00 95. 00| 100.00
0.40 Yo | 35.00| 51.85/ 59.75| 66.15] 76.05 85.25| 92.20| 99.80(100.00| 97.75| 89.95/ 78.15 63.15) 45.25| 25.30| 15.00| 4.50
Yu 24.25| 19.05| 15.00| 10.00| 5.40| 2.35

X 0 2.08) 4.06| 6.09| 10.16| 15.23] 20.31 30.47| 82.50| 40.44| 50.37 | 60.29; 70.22| 80.15| 90.07 95.04 {100, 00
0.50 Yo | 385.00| 51.85 59.75 66.15| 76.05 85,25/ 92.20| 99.80100.00| 97.75| 89.95 78.15 63.15| 45.25| 25.30| 15.00| 4.50
Yu 24.25) 19.05 15.00' 10.00 5.40{ 2.35

X 0 | 2.18] 4.36] 6.54 10.91 16.36] 21.811 32.72| 34.90| 42.56| 52.13 61.70’ 71.28( 80.85| 90.43| 95.21100.00

0.60 Yo | 35.00| 51.85| 59.75| 66.15( 76.05 85.25! 92.20| 99.80(100.00| 97.75| 89.95/ 78.15 63.15| 45,25/ 25.30| 15.00! 4.50
Yu 24.25) 19.05 15.00| 10.00 5.40] 2.35

X 0 | 2.51] 5.03] 7.54 12.56| 18.84( 25.12| 37.69 40.20] 47.23 56.03| 64.82| 73.62 82.41| 91.21] 95.60100.00
0.70 Yo |35.00: 51.85| 59.75| 66.15| 76.05 85.25) 92.20/ 99.80 (100.00| 97.75| 89.95 78.15| 63. 15| 45.25| 25.30| 15.00] 4.50
Yu l! 24.25| 19.05| 15.00| 10.00| 5.40 2.35

X 0 2.84) 5.68| 8.51] 14.19 21.28“ 28.38| 42.56| 45.40| 51.82| 59.85/ 67.88
0.80 Yo | 35.00| 51.85| 59.75| 66.15| 76.05 85.25! 92.20/ 99.80(100.00| 97.75| 89.95( 78.15
Yu 24.251 19.05| 15.00| 10.00 5.40i 2.35

X 0 | 308 6.11] 9.17 15.28) 22.92/ 30.56| 45.85| 48.90 54.91| 62.42( 69.94] 77.46
0.90 Yo | 30.46| 48.22| 55.33| 62.44| 74.10 85.25| 92.20| 99.80(100.00| 97.75| 89.95| 78.15 63.15
Yu 1 23.10| 19.04| 15,28 10.15| 5.40] 2.35

X 0 | 3.13] 6.25 9.38| 15.63| 23.44| 31.25] 46.87 50.00| 55.88| 63.23| 70.59| 77.94| 85.30| 92.65| 96.32]100. 00
0.95 Yo 0 15.88| 25.99/ 34.66 50.55| 68.36 83.75] 99.80(100.00| 97.75/ 89.95| 78.15| 63.15 45.25| 25.30| 15.00 4.50

75.91] 83.94] 91.97] 95.99]100. 00
63.15! 45.25; 25.30| 15.00| 4.50

i
)

T

84.97| 92.49| 96.24|100.00
45.25| 25.30! 15.00| 4.50

111, Qpen Water Tests

The tests were carried out by means of a propeller open water test dynamometer (Mitsubishi-type),
-according to the scheme of the Experiment
“Tank of Ship Propulsion Division. The
-arrangement of the test instruments is

-shown in Fig. 2, ARRANGEMENT OF THE

TEST INSTRUMENTS,
UNIT; mm

All propeller models have been tested
over a 100% slip range at an immersion
‘to the center of propeller shaft equal to

the screw diameter, and the number of

TORQUE MEASUREMENT
THRUST MEASUREMENT

revolutions was kept constant, namely 12

revolutions per second, and the speed of ol
-advance varied from zero to above the ;’, 243
WATER SURFACE

;speed for zero thrust.

For fixing the net thrust, the correction ' § S’, i y
for the resistance of the screw hub at . e @

o~

‘various speed of advance was applied. -

Mean temperature of water among these 775 " 410 '
test is 9.0°C., and the Reynolds number Fig.2
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Table 5 YT
List of Reynolds Number 0.8 CO/VS(#,:)/VT_ ifTCH
K EXP.A.R.- 0.550
Type Formula (1) | Formula (2) | Formula(3) N BOSS RATIO= 0./80
0.7 \\ B8.T.R. =0.050
4 ’ RAKEANGLE = 10° O0'
AUWESS | 560100 | s3I0t | 0art N prezemenr  mreerorarion
& ﬁ%}w 2:33 5,60 10° 6,53 10% | 12.52% 104 06. AN ("""" e
. | % -
according to the following formulas are as in o5 - s
- . . g S
Table 5. So, it is considered scale effect is ne- N4 N \\ \9\
S S =
gligible. o I X ,\c\\ oI o8
b N, . '
Ruy=nD?v (1) ¢ R RN /\.<‘ il B
) = — 0.
Rrna=nDv-ae|z (2) 038 3\ RN 3 |,
Rys=bmn-nD?v (3> \} \\'> \)%\ \ \ \\ \-\~
-y \ . ™ [
n=Revolutions per second 02 R < \ \\ \\\\\\E \%\\D 0
D=Diameter of screw 3@ N \\\ 5\ 03
¢,=Expanded-area ratio , NN NN ' \\ \ '
0.1 \\ ‘\‘ N - \\ 02
z2=Number of blades AN \\ AN \ \ {
bmn=Mean blade width ratio NN VAUA S
v=Kinematic viscosity coeflicien* 0 0 01 020304050607080910 1/ 12 0
R, =Reynolds number J* W/F”.D 2
IV. Diagrams €
(a) Curves of Kz, Ko and 70 on a base of J;
These curves are given in Figs. 3, 4 and 5.
AU6E-70 R A6 =70
0.8 CONSTANT PITCH 0:8 CONSTANT PITCH
EXP.A.R. = 0.700 EXP.A.R. = 0.700
B0SS RATI0 = 0./80 BOSS RAT1I0 = 0./80
0.7 B.T.R. =0.050 0.7 B.T.R. =0.050
) RAKE ANGLE = 10° O’ RAKEANGLE = 10° 0"
\if(/wmmmr INTERPORATION fopmwmr INTERPORATION
i Ag & . .
Ky === —— fr ———=  ——=—
0.6 0.6
. | | \
N % | N %
0‘5 < j;\ 2 0¢5 \\ \_(.-\ —S_
e NN N | SN A
el N NG ~.
h) NN\ {<\ o 43 e N \40\\' . 3~
= SN \ < + o8 0.4 PSS 08
X REY N ¢ = < P N=|?7
A NN \&‘\\ ) ’\ b 0.6 2 \\A\ \}(?@“>¢X\ \ @
0.3 g N N /% \ \\a 1:. . § 0.3 O,G N >\\l < % » \ B L 0.6
/”B..\t\ o \o%h 05 \;\?\ AW SN 05
NN N v d N f N\ ANV LON Y
02\‘9 k ’ \ h:\m“ \ 0'4§$ 0.2 O’\‘S . \G‘ \k\ \\\m \_o, \ 0.4
, \ . ~ NG \ A o
N NN N e N/
. . SN
SR N Y 6.2 NG RN AN, 2
0./ N Q \.\\ \\ - . \\ \\Q\i\\h\ \\%\ g
AN P 0./ > ey it 0./
NN N 0 ERNMNNNEE 0
0 00702030405 0607080910 L1 1.2 0 01 02 03040506 07080910 /1 [2
J= Wnp J=Va/np
Fig. 4 Fig.5
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K7 =Thrust coefficient = T/Pn2D4

Ko=Torque coefficient= Q/Pn2D5
770 =Propeller efficiency in open water =KrJ]2 K,
T=Advance coefficient= Va/nD

T=Measured thrust
V.a=Speed of advance
(b) VBp~38 design diagr ams;

Q=Measured torque

P=Density of tank water

In these diagrams, we used metric units, and density of sea water is assumed as 104. 51 kg m~* sec2.

V' Bp~38 design Diagrams are given in Figs. 6, 7 and 8, Propeller s of

and 7, and AU-type to Fig. 8.

6—BLADED PROPELLER, TYPE AU,

CONSTANT PITCH.

AUw-type correspond to Figs. 6

] N=~RPM
Exp.AR = 0550  Boss Ratio ~ 0,180 8 ~ 45 P=D H P
B. T R ~0.050 Rake Angle - | 0°00° 5 =N D=Dlameter in rm,
Vi Vi=Advance Speed In kt.
N
j/i‘eq & > \% 5N N f/\% Py \<? ‘y/ N O
(8] T T . T KOS T CELTRE [
|o 1 "l\ LII ) - Y Y s T A TITXT 2 1 |
.0 H B dw s N
\D H { 5 L H z i ‘o'
T o9 H : : i
s =i j iy Zs » vai : 1 ]
- - 4 L I 1 -
& 08 HHH 1 R rT t T 4 o ot 3
r3 T & il i X » 1 K i 2% R PFLE
5,5 ARy ke (P Zaoce SEEsSTeREest;
o [ HY4R T L4 >
. 14 2N ra Fauraity ZNpaNPa %
0s H 74 H BEf RNt dp PRt anan ten ey TR &
A { 3
05 1T T vd s 1 17 j vt 1 -
3 4 S 6 7 BB 9 10 n 12 13 14 i5
VBp
Fig.6
€-BLADED PROPELLER, TYPE AUw, CONSTANT PITCH. pes N=R PM
Exp. A.R ~ 0700 Boss Ratlo = 0180 Bp ~ c_ P=D HP
B. T R =0.050 Rake Angle - 0°00' Y5 - ND D~Diameter inm.
Va V= Advance Speed in kt,
2) 2. 'S < < e O (o) O
T .
! A T 7x 3 M‘, aaya ] & N NI 'll AN f:vvu {\Lm .
Lo gav: AR 2 Ay By aNray T l:: raxe e a
a . (4] 8 A\ X -e -} N 2 T L })OL ; % % % 4
= 09 TR AR DA R K T 2 ! i :
) : ) N n SR 2 A 2a
g i o PR bR e Za3tsTeRss:
goe H K H K % TP :4 .
= I’ a 7% ] 11 1 5
Loz ! TP ey a as LA GseLEiZaNEEnT 2 1 R
3 - T T s o m i Zas P1] x - >
06 EE 1 T 7 E1 5 EanZ 5% s H
T E] 1 5 B =u 1
T 1 141
o5 s e Sagtaiazeices aZazss
2 3 4 5 € ? 5 8 9 10 it 12 3 14 15
v »
Fig.7
6—~BLADED PROPELLER, TYPE AU, CONSTANT PITCH. Bp -%%u g:g :::
Exp. A.R.= 0.700 Boss Ratlo ~0.180 s ND D =Dlameter in m.
8. T R.~0.050 Rake Angle = 10°00 Va Vi- Advance Speed In ki,
nYa X o A Q
o 3 <3
(N AT AV, 1 NA \ kS \\e ] T 1] - FIa3T
4 THAY T rvani ‘
] Y . 5 ] s PR
g ¥ 1 T Cld]
o .0 A I XA I s $ iy Hﬂ" :9‘,599/
N § AR i g §558 :
* o9 g P ! X SRR : y
K] = v % \ N REKET 8 3y TF H]
- & i R ] L3 N i il o8 A
& 08 HHH — VT il ane pran ¥ RN n S LH onae ’E
5 } TS I b TS
am i V5 il i) ¥ » 1 3
+ 7 i 5 ‘
056 e Ko e S5 e geasass
13 et - ” EH a 2l 1
T g e 5iacs
0.5 ST = » Z = L 2 & -
2 3 4 5 6 7 8 9 e i i2 13 14 is
VBp
Fig. 8
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The meaning of symbols is as follows: —
Bp=Power coefficient=NP0.5[V 42.5

d=Diameter constant=ND/V 4

H|D=Pitch ratio

N=Revolutions per minute for ship

P=Delivered horse power in sea water

Va4=Speed of advance through the wake water in knots

D=Screw diameter in meter

1P =75kg msec™!

V. Some Considerations

(a) Comparison between AU6 and AUw 6

Table 6 gives the relation between optimum values of 7 and 8 (which means optimum diameter for

given speed of advance and number of revolutions) for AU 6 and AUw 6 propellers, for various power

coefficients.
Table 6
N AU6-70 AUW 6-70 AUw 6-55
~Bp
8 H/D 70 5 HD | n 5 | HD 70
4 46.2 . 900 .652 46.3 .915 .653 46.3 .900 .658
5 56.0 .810 .597 56.2 .818 .600 56.5 . 796 .604
6 65.7 745 . 550 66.0 .760 .554 66.3 .733 . 557
8 84.3 .667 .473 84.0 .690 .476 85,2 . 650 .481
10 101.2 .630 .414 101.5 .648 ! .418 104.1 .585 .423
12 118.5 .595 .371 118.2 .615 ! .378 122.0 . 550 .380
14 134.7 .575 . 335 135.0 . 590 [ . 338 139.7 .518 .34
Table 7 From this table, it is known that AU 6-70 and AUw 6-70 have
almost same values of 7y and 8, but in values of pitch ratio AUw
Pitch ratio Hyy / Hy* i
: 6 is larger than AU 6. Moreover, AUw 6-55 has larger values of
g‘: g‘gzg 7o and 8, and smaller values of pitch ratio than AUw 6-70.
0.9 0:983 Table 7 gives the ratio of a effective pitch of AU6-70 and AUw
1.0 0.986

* Hwr=Effective pitch for AUW6-70
Hw=Effective pitch for AU6-70

6-70 propellers for various face pitch ratio. This table shows wa-
sh back on trailing part of blade sections decreases a effective
pitch by about 2%.

(b) Comparison between AUS and AU6, AUw 6.
Table 8 gives the relation between optimum values of 7y and § for blade numbers for various power

coefficients.

With large blade area ratio 0.70, as shown in Fig.9 A, the six-bladed propellers have smaller values

Table 8
[ AUS5-50 AUy 6-50¢ AU5-70 AU 6-70%*
~Bp
-7 s | HD | s | HD | s | HD |
3 | 8.2 | 1032 | .725 | 358 | 1067 | .720 3.4 | 1105 | .720 | 358 | 1065 .710
4 | 467 | .88 | 672 | 46.3 .895 | 660 45.8 | .41 .66l | 46.2 .900 .652
5 . 57.0 | .78 | .613 56.6 789 | .606 55.5 | .84 | .605 , 56.0 .810 .597
6§ . 67.0 720 | .564 66.4 .725 | 558 64.6 | .787 | .52 | 657 745 .550
8 | 8.0 .635 | .483 85.6 .687 | .483 8.3 | .707 ' 472 | 843 .667 473
10 | 104.0 .583 425 | 105.0 .564 | .425 | 1011 | .652 . .410 © 1012 .630 414
12 121.8 .550 .380 | 123.3 .527 .883 | 118.1 . .614 .364 | 118.5 .595 .37
4 138.9 525 1 0343 | 1418 491 .346 | 185.0 - .585 381 - 1347 .575 .835
* Extrapolated from AUw 6-55 and AUw 6-70

Extrapolated from AU 5-50 and AU 5-65
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Relation between optimum values of %, Sand Vb

ozol ¢ b x4 4y

(=3

VEp
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120- AU6-70 140 120 Alw 650 Jao
U, AUS—70 7
100 120
%
lago _“00
o70f 3

{80

60

40

20

3 4 5 6.7 8 9 101 1213 M4
Relation between optimun values of 7y, $ang V5.

Fig.9A Fig.9B

of efficiency in low power coefficients, and have larger values of efficiency in high power coefficients
than these values of the five-bladed propellers.

And, with small blade area ratio 0.50, as shown in Fig.9B, propeller efficiency of five-bladed pro-
pellers is better in low power coefficiénts and worse in high power coefficients, and diameter constant
is larger in low power coefficients and smaller in high power coefficients, than these values of six-
bladed propellers.

(c¢) Numerical examples

Below is given some numerical examples showing the principal dimensions of the optimum screws
designed with the aid of the systematic AU and AUw screw series diagrams for some single screw
ships.

(1) Catcher boat (780 GT class)

Say BHP=3,500FP, N=180 and V4=15.1 knots,

propellers having same expanded-area ratio 0.50 is as Table 9.

result of screw design with five and six-bladed

Table 9

Propeller Type Number of Blades | Diameter (m)| Pitch Ratio | Propeller Efficiency (%)

AU5-50 5
AUw 6-50 6

3. 440
3.430 |

0. 960
0.948

70.4
68.9

i
i
[
;
!
!
|
i

(2) High speed cargo boat (15,000 DWT class)

Say P=15,000°, N=120, V4=13.3 knots and @,=0.55, result of screw design is as Table 10,

Table 10

Propeller Type Number of Blades | Diameter (m)| Ptich Ratio | Propeller Efficiency (%)

AU 5-55 5
AUw 6-55 6

6.150
6.210

0.809
0.795

61.5
60.8

(3) Super tanker (46,000 DWT class)
(A) Say P=24,000F, N=120, V,=11.6 knots and @,=0.65, result of screw design is as Table 11.
(B) Say P=24,000F, N=350, V4=10.8 knots and a,=0.65, result of screw design is as Table 12.
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Table 11

Propeller Type

Number of Blades

Diameter (m)

Pitch Ratio | Propeller Efficiency (%)

AU 5-65 5 6.670 0. 750 53.9
AUW 6-65 6 6.710 0.736 53.9
Table 12

Propeller Type

Number of Blades

Diameter (m)

Pitch Ratio | Propeller Efficiency (%)

AU 5-65
AUwW 6-65

3.600
3.670

0.620 37.0
0.590 37.8
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