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Crabbiﬁg Performance of a Twin Screw Vessel with Bow Thruster

" by Hironori Yasukawa, Member Masaru Miyazawa Member

Summary

Twin screw ferry with bow thruster can crab actually to leave/approach the bank by
suitable operation of 2 propellers, 2 rudders and bow thruster without assistance of tugs.
Then, it is known that the effect of pfopeller rotational direction such as inward/outward on
the crabbing performance is considerably large. To grasp the flow mechanism with respect to
the effect of the propeller rotational direction on the crabbing, we carried out free-running and

' captive model tests usmg a ship model with 7.10m in the length. The bow thruster model,
propeller and rudder models are installed to the ship model together with the equipment
for measurements of the horizontal motions and the hydrodynamic forces. As a result, we
found that outward-FPP /inward-CPP in the usual operation is the best combination and
additional lateral force acting on the hull induced by slip stream flow from a propeller with
reverse direction exerts considerable influence on the crabbing performance. The model test
results were confirmed by the calculation using a 2D hydrodynamic model.
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Tabie'l Prinéipal dimensions of ship and b
propeller ' ;
| Model | Ship 72
Ship length Loy | 7.100m | 156.0m 2
Breadth "B | 1.003m | 22.0m 7
draft d | 0.274m | 6.0m 2
Propeler diameter D, | 0.199m | 4.37m Y ;
Propeller picth P | 0.213m | 4.68m 2
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Fig. 1 - Rudder and stern arrangement .
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port: ahead staboard: astern A
DS/S | 5.6rps(72rpm) 6.5rps(83rpm)
7.0rps(90rpm)

" S/H | 6.5rps(83rpm)
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Fig. 5 Comparison of hydrodynamic force components (¢/B = 0)
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Fig. 6 Hydrodynamic force components of lateral force acting on the ship Y’, yawing moment
- N’, rudder lateral force Y%, bow thruster force Y4 and hull lateral force Yy versus £/B
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Fig. 7 Hydrodynamic force components of lateral force acting on the shlp Y’, yawing moment
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Fig. 12 Calculated lateral forces (h/d =
1.42) '
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