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Measurement of Pressure Distribution on the Rudder

with Rudder Angle behind a Propeller

By
Fumio MORIYAMA?*, Yoshitaka UKON**

Summary

The rudder behind the ship stern and a propeller plays important roles not only in
steering a ship but also in propulsive performance. The problem on the interaction between
a propeller and a rudder has been dealt with by one of the authors, using the simplified

propeller theory and a thick wing theory.

In the previous paper, the pressure measurements in the SRI large cavitation tunnel
were reported on the rudder surface behind propeller models. The rudder éngle, however,
in the measurement was set to zero degrees. In this paper, the results of the pressure
measurements on the rudder were presented with several combinations of rudder angles to
improve the estimation technique on the rudder drag.
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Table 1. Principal Dimensions of Propeller Models

PROP. MODEL NAME MP-A MP-B
DIAMETER (M) 0.2500 0.2389
PITCH RATIO (0.7R) 1.020 0.679
BOSS RATIO 0.180 0.179
EXP. AREA RATIO = 0.650 0.661
BLADE THICK. RATIO 0.0500 0.0567
RAKE ANGLE 10°00° 7°17
NO. OF BLADE 5 5
TYPE OF SECTION MAU AU

(1978)

Table 2. Principal Dimensions of Rudder Models

RUDDER MODEL NAME MR-1 MR-2 MR-3
CHORD LENGTH (M) 0.200 0.200 0.200
SPAN LENGTH (M) 0.3G0 0.300 0.300
ASPECT RATIO 1.50 1.50 1.50
MAX. THICHNESS (M) 0.018 0.030 0.050
TYPE OF SECTION NACAQ0009 NACAO0015 NACA0025

(161)
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Fig. 3. (¢) Pressure Distribution at the Location of Chord-C (5=-5°)
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Fig. 4. (c) Pressure Distribution at Rudder Angle of 20° (Chord-C)

(164)

0.5+
1o
cpl °
(o]
o
0 Lkt ° Oi1_o a g
L.E « ©® . TE
[ ]
° : ,
MP-B/MR-2
L J = 0.405
L/D =0.291
051, (CHORD-B)
S =20°
-1.0}F

Fig. 4. (b) Pressure Distribution at Rudder Angle of 20° (Chord-B)
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Fig. 4. (d) Pressure Distribution at Rudder Angle of 20° (Chord-D})
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Fig. 4. (e) Pressure Distribution at Rudder Angle of 20° (Chord-E)
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Fig. 5. (b) Pressure Distribution at Rudder Angle of -20° (Chord-B}
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