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Estimation of Straight Line Stability of a Damaged Surface
Combatant through Spiral Maneuver Test Model Considering
Asymmetry
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Abstract : In this paper, we estimated the straight line stability by performing a 3 degree of freedom spiral
test simulation of a intact/damaged surface combatant using the hydrodynamic coefficient obtained through the
PMM(Planar motion mechanism) test based on system engineering process. A model ship was ONR
Tumblehome and damaged compartment was set on the starboard bow. As a result of conducting a spiral test
simulation based on the experimental results of J.Ha (2018), the asymmetric straight line stability due to the
damaged compartment was confirmed. In the case of a ship in which the starboard bow was damaged, it was
confirmed that it had the characteristic to deflect to the left when going straight. Also, when estimating the
straight line stability of a both port and starboard asymmetric surface combatant, a separated equation of

motion model that sees the port and starboard as different ships seems suitable.
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[Figure 2] (a) ONR Tumblehome Body Plan
(b) ONR Tumblehome Figure [8]
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<Table 1> Principal Particulars of ONR Tumblehome

N 1A ol 3K

A164d 23, 2020. 12

Model
. . 1 Full
Main particulars scaie . b
(scale : scale
1/48.94)
Length of
waterline Ly, (m) 3.147 154.0
Maximum
beam of By (m) 0.384 18.78
waterline
Depth D (m) 0.266 14.5
Draft T (m) 0.112 5.494
Displacement A 72.6 kg | 8,507 ton
Wetted
surface area 9
appended)
Block
coefficient Cr 0.535
Metacentric
height GM (m) 0.0422 NA
Propeller Dp (m) | 0.1066 NA
diameter
Propeller
rotation - Inward
direction
Maximum _ _
rudder rate 35.0 degls
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[Figure 3] Damaged Compartment in ONR Tumblehome

[Figure 4] intact Condition(Left), Damaged
Condition(Right)
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<Table 2> Test Condition

Test Condition
Oblique test | B=—15" ~+15"
Static Rudder test 0=—35" ~+35°
test Oblique & /8 =—15° ~+15°
rudder test 60=—30" ~+30°
Pure sway _ .
test v/U=0.05 ~ 0.26
Dynamic f“rte yaw r/(U/L) =0.02 ~ 0.48
test €S
Yaw & r/(U/L) =0.08,0.17,0.31
oblique test | F=—8°,—4° +4°,+8°
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[Figure 5] Coordinate System [11]
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[Figure 7] Straight Line Simulation Test in
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