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On an Approximate Numerical Method for Estimating
the Performance of Marine Propellers

Fumio MoRIYAMA

Summary

Dealing with the ship propulsive performance, we usually consider the problem concerned with

the mutual interaction among ship-hull, propeller, and rudder. For this purpose, the numerical
model, by which the thrust and the torque acting on the propeller and the velocity field near it,
can be exactly calculated in a short time, is needed.

In this report, the author modifies the numerical method by Yamazaki, which adopts the

theory of infinite number of bladed-propeller.

And then the numerical results are compared with

the experimental results of open water tests on AU- and Troost-type series propellers.
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Table 1 Principal Dimension of Model Propellers

Series of Propeller MAU4-55 AU5-65 AU6-70
Exp. Area Ratio 0.550 0.650 0.700
Pitch Ratio 0.500 0.800 1.200 0.400 0.800 1.200 0.700 0.900 1.100
Effective Pitch Ratio (Assumed) | 0.585 0.890 1.300 0.480 0.890 1.290 0.790 0.990 1.200
Boss Ratio 0.180 0.180 0.180
Max. Blade Width Ratio 0.311 0.294 0.264
Max. Blade Thickness Ratio 0.050 0.050 0.050
No. of Blades 4 5 6
Rake Angle 10 deg. 10 deg. 10 deg.
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Table 2 Principal Dimension of Model Propeller Series (AU- or MAU-Type)

Series of Propeller MAU4-40 | MAU4-55 | MAU4-70 AU5-50 AU5-65 AU5-80
Exp. Area Ratio 0.400 0.550 0.700 0.500 0.650 0.800
Boss Ratio 0.180 0.180 0.180 0.180 0.180 0.180
Max. Blade Width Ratio 0.226 0.311 0.398 0.226 0.294 0.364
Max. Blade Thickness Ratio 0.050 0.050 0.050 0.050 0.050 0.050
No. of Blde 4 4 4 5 5 5

Series of Propeller AUw6-55 AU6-70 | MAUw6-85
Exp. Area Ratio 0.550 0.700 0.850
Boss Ratio 0.180 0.180 0.180
Max. Blade Width Ratio 0.208 0.264 0.322
Max. Blade Thickness Ratio 0.050 0.050 0.050
No. of Blades 6 6 6

Table 3 Principal Dimension of Model Propeller Series (Troost-Type)
Series of Propeller B4-40 B4-55 B5-45 B5-60

Exp. Area Ratio 0.400 0.550 0.450 0.600

Boss Ratio 0.167 0.167 0.167 0.167

Max. Blade Width Ratio 0.2187 0.3007 0.1968 0.2624

Max. Blade Thickness Ratio 0.045 0.045 0.040 0.040

Pitch Distribution 20 p.c. 20 p.c. Const. Const.

No. of Blade 4 4 5 5
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Fig. 13 Results of Open Water Tests
(AU5-50)
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Fig. 14 Results of Open Water Tests
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Fig. 15 Results of Open Water Tests
(AU5-80)

N
N
S
\
\
\
\
\
\
\
\
\\ _____
X%, N
N @ \
\\ To
\
\\
\ 7o —0.8
X \H/D=1.2
N N
ND=08 N\ %
N N 5 —H0.6
N\ o)
X \ S
N \ O
H/D=04 &, \ o4
// ~ N\ \\o \
\ G \
\ \ \
4 —0.2
N /0\
“0g
| h | | ! ]
02 04 06 0.8 1O 12

Kr, 10Ka |

0.8

0.6

0.4

0.2

NS EXP.
\\ CAL
NN .
N
\
\
N
\
\
\
\
\
\\
> \ 7o
o \
S/ , \\ \Y Mo
N N H/D=1.1 -o8
O\ AN H/D=09 \ ==
N q R\
. H/D=07 7 \ N
N 2 —-10.6
o3 \O*S«
AR Y N2
D N\
N N\~
\ -{oa
N 4—'5 \
N ,2 N A\
\\ O\ o& \
A \O AN
& N ~0.2
N
\\
N\
| 1 t
02 04 0.6 08 1.0 1.2
J

Fig. 16 Results of Open Water Tests
(AUw6-55)
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Fig. 17 Results of Open Water Tests
(AU6-70)
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Fig. 18 Results of Open Water Tests

(MAUw6-85)
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Fig. 19 Results of Open Water Tests
(TB4-40)
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Fig. 20 Results of Open Water Tests
(TB4-55)
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Fig. 21 Results of Open Water Tests
(TB5-45)
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Fig. 22 Results of Open Water Tests
(TB5-60)

9



