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Experimental Study of the Flat & Twisted Rudder Characteristics Using

Rudder Dynamometer in LCT
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In order to investigate force and cavitation characteristics for the flat & twisted rudders in the Large Cavitation Tunnel (LCT), the

rudder dynamometer was designed and manufactured, The measuring capacities of lift, drag and moment are 1000 N, +2000 N,

and 150 N-m, respectively, The present dynamometer uses the actuator with a harmonic drive to control the rudder angle

without backlash, As the target ship is a military ship with twin shaft, each dynamometer was installed above the port & starboard

rudders, After the installation of the model ship with all appendages, the model test composed of rudder force measurement and

cavitation observation was conducted for the existing flat rudder & the designed twisted rudder, While the flat rudder showed the

big difference of lift & moment between port & starboard, the twisted rudder presented a similar trend, The cavitation of the twisted

rudder showed better characteristics than that of the flat rudder, Another set of model tests were conducted to investigate rudder

performance by the change of the design propeller, There was little difference in rudder performance for the design propellers

with slight geometric change, Through the model test, the characteristics of the flat & twisted rudders were grasped, On the basis

of the present study, it is thought that the rudder with better performance would be developed,

Keywords : Rudder dynamometer(ISFE S247)), Rudder force(Ef2), Rudder cavitation(2ISFEt 7HH|E|O|4), Twisted rudder(HIEZ
BISFE}). Large Cavitation Tunnel(LCT. CHZHH|E|O|NE{S)
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Twisted Rudder

Flat Rudder

Fig. 14 Comparison of cavitation extent & behavior for flat & twisted rudders
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Table 2 Principal particulars of model design propellers

[tem DP1 DP2
Diameter, D (mm) 272.7 272.7
Mean pitch, (P/D)mean 1.3646 | 1.3368
Chord at 0.7R, (C/D)o.7r 0.4250 | 0.4378
Expanded area ratio, (Ae/Ao) 0.7649 0.7904

Table 3 Test conditions of model design propellers

= B 2 dpskEl EM ltem bPi bP2
4. —EEE-I H80] k2 SEEL S8 Thrust coefficient, Kr 0.1962 | 0.2007
Cavitation number, on center 1.7752 | 1.8281
Sk dlskEl M= T2l AWM cHiollA SAjof $5H Advanced coefficient, Ja 1.1642 | 1.1761
E|C} QUKo Z ERMHEl ChHOA TREE MAA|RLS ZAS} Model propeller RPS 29.69 29.24
7| 2lsiof Mt Z2HeiS ol@slol Al weiele] Msziy  _Flow velodlly, m/2 205 | 9.09
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Fig. 15 Drag & lift measured using DP1 & DP2

Fig. 17 Moment measured using DP1 & DP2
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