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Through a series of bollard pull tests of a propeller in partially submerged condition, thrust, torque, and shaft excitation force of a
conventional propeller model were measured using a six—component load cell, By variation of the Weber number and Reynolds number,
a consistent towing tank model test condition was derived, The effects of propeller immersion depth on the ventilation behavior and
change of force and moment acting onto the propeller shaft were investigated, The decrease in thrust owing to the inception of ventilation
was confirmed, and a large degree of dispersion of the thrust and torque coefficients were also observed in the transition region where
the blade tip was under the water surface, The shaft excitation force was derived from the force and moment onto the propeller shaft,

Keywords : Model test(Z23 A[&), Bollard pull test(E2t= = A|S), Shaft excitation force(Z7| 7|%1)
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Fig. 1 Schematic diagram of the towing tank
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Fig. 3 Load cell and the coordinate system in the model
test
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Table 1 Propeller main specifications

ltem HP1289 (scale : 1/48)
Propeller diameter, D 0.2208m
Hub ratio (H/D) 0.155
Pitch—Diameter ratio (at 0.7R) 0.788
Expanded area ratio (Ae/Ao) 0.429
Propeller rotation direction right—-handed
Number of blades 4
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Table 2 Test condition (advance coefficient, J=0)

Submergence ratio Propeller revolution rate
(h/R) (rps)

3.0, 2.8, 2.6, 2.4, 2.2,
2.0,1.8,16, 15,14, 13, 1.2, 8, 10, 12, 14, 15
1.0, 0.8, 0.6, 0.4, 0.2, 0.0
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Table 3 Classification of ventilation inception at submergence
ratio & propeller revolution rate variation
(X : no ventilation, O : intermittently weak vortex
funnel inception, © : intermittently strong vortex
funnel and ventilation inception, @ : consistent
ventilation inception)
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Fig. 15 Layout of the propeller shaft bearing and hydrodynamic
force and moment acting onto the shaft of a propeller
(Leontopoulos, 2016)
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