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Model Test about Turning Moment due to Reversing of the Propeller

Toyoji Tsuji

For the purpose of getting the fundamental information about maneuvrability of a ship in a

harbor area, the forces acting on a ship model in reversing propeller were measured.

The ship model was fixed to the three component dynamometer on the towing carrige, and the

yawing moment and the side force were measured at various combinations of advance speed, rudder

angle and propeller revolution in both directions of turning of a propeller.
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Table 1 Principal Dimensions

Full Load Condition
Ship Model
Length bet. Pi;,, (m) 244.000 3.000
Breadth Mid. B (m) 38.940 0.4788
Depth Mld. D (m) 20.900 0.2569
Draft Designed d f (m) 14.600 0.1796
da (m) 14.600 0.1796
dm (m) 14.600 0.1796
Trim (m) 0 0
Displacement 115,252 ton | 214,484 kg
Cs 0.821 0.821
=G (m) —5.19 —0.064
Agr/L-d 1/69.94 1/69.94

Note, (—); the Bow side
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Fig. 1 Lines of the Model

Table 2 Dimension of the Propeller

Diameter (mm) 82.38
Pitch Ratio 0.697
Pitch (mm) 57.41
Expanded Area Ratio 0.62
Boss Ratio 0.18
Blade Thichness Ratio 0.0535
Angle of Rake 8°
Number of Blades 5
Direction of Turning Right-handed
Blade Section Form MAU
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Table 3 Kind of Experiment

Advance Number of Rudder
Speed Revolution Angle
Fn =0 00 ~t 30°

Fn =0.022

—8, —11, —15r.p.s
Fp=0.031 0°~=*35°
Fn=0.044
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Fig. 3 Relation between Rudder Angle (6z) and Normal Force Coefficient (Cy) (Reversing Propeller)
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Fig. 4 Relation between Rudder Angle (dz) and Moment Coefficient (Csr) (Reversing Propeller)




L; fromBHzx
d; fhosEuzk

Fig. 3.1~3.4 1381 {%¥k Cy, Fig. 4.1~4.4 3%
— AV M R¥ Cu EHEA or L OBRR, ThEn T
rRSEERE T A~ 2 ELTRET,

Fig. 3.1 X ¢ Fig. 4.1 iIa™ME L LTV 254
OHRBFERTH S, ML OHMIER Cr LE— 2 v
MREL Cor 13, fEZ2 EAR W ShOBHIER - Ch—
SEDEERL, 227 v EERO ZFiCHET 5
KREIT, MBZACRE SRS XS5 T@ 2 &8b
5,

Fig. 3.2~3.4 X ¢ Fig. 4.2~4.4 }I Table 3 iz
RTEETHELTY BIE0RBRRTH 5,

TN HORRL, MAAEROSEITd, kLT
WBRER U &S iR mMcERR L, WieiEs
LR XEH X 5%, MHLEEE— 2V 230K
K 22 2RT, L L 2 ORETIEMOIERE
XD, b T bR HBRET D720, BfED
MBI XD, MR Cr, — 2V MES Cr 2HERH
or & O£z Hump, Hollow #2385, Hump
OEbIHHEAIT, EICX > TETDOERD B,
feafZak 25° i td b, Hollow 13i3iF 0° Th 5,

0.4

64 P)——
40 30 20 10

41

Fig. 5 11 Fig. 4.1~4.4 T, ZhFhO7r~<7
EHEEIT OV T dr~Cor WO PRV 2T D,
AU w7l A—s) XL, HE (Fn) %97 2~ %
ELTRLZDDTH S,

R B, EFE~ 2 b, 7 r T ERE D%
5T, MEICX o THREEZT DT LB,
Fig. 6 s X0 Fig. 7 1%, dTERHEOERAEIC X -

X162
1.0

0.8

%
S ///
0.6
/)/ Fa=0.044
0.4 '
,;¢/<;wﬂa
0.2

P P

Fu=0.0f2

0 -o1 -02 -03 -04 -05 -06

(1-5)

Fig. 5 Relation between (1—s) and Moment
Coefficient (Cyr)
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Fig. 6 Relation between Rudder Angle (6r) and Normal

Force Coefhicient (Cy)
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Fig. 7 Relation between Rudder Angle (6z) Moment

Coefficient (Cyr)
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