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ABSTRACT: In this paper, a Vortex Lattice Method is used to predict the performances of a Contra-Rotating Propeller. Greeley and
Kerwin’s(1982) wake model is adopted instead of the exact trailing vortex geometry. The interaction of the two propellers is treated by
the sense that the induction of one propeller upon the other propeller is averaged in the circumferential direction. Two single propellers
(DIRC 4119 & DIRC 4842) are chosen and compared with the experimental and other numerical results published Then, the
computational results for three CRP's (4-0-4 CRP (DTRC 3686 + DTRC 3687A), 4-0-5 CRP (DTRC 3686 + DTRC 3849) & DTRC
CRP (DIRC 5067 + DIRC 5068)) are compared with the experimental and numerical results published The interaction of both
propellers by the change of inflow velocity and circulation of each propeller is investigated.
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Fig. 1 Coordinate systems for contra-rotating propellers
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contra-rotating propeller
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Fig. 7 Perspective view of 4-0-5 CRP with wake
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Table 1 Comparison of calculated thrust and torque with experimental data

Cal. by Cal. by Exp. by Present Cal. Yang Cal. Tsakonas Cal.
Type Itens  Presnet Cal. . _
Yang[15] Tsakonas [12] Miller [19] Exp. Exp. Exp.
KT1 0.1186 0.1438 0.123 0.125 0.949 1.150 0.984
4-0-4 KQ1 0.0273 0.0316 0.026 0.0315 0.867 1.003 0.826
CRP KT2 0.1467 0.1488 0.152 0.150 0978 0.979 1.01
KQ2 0.0321 0.0326 0.032 0.0315 1.01 1.035 1.01
KT1 0.1242 0.1449 0.130 0.130 0.955 1.115 1.00
4-0-5 KQl 0.0283 0.0319 0.027 0.030 0.943 1.181 0.90
CRP KT2 0.1306 0.1358 0.132 0.130 1.005 1.045 1.01
KQ2 0.0292 0.0298 0.027 0.028 1.043 1.064 0.964
12 Contra-Rotating Prop.
11 (DTRC 3686 +DTRC 3687A) DTRC CRP (DRTC 5067 +DTRC 5068)
10 After Prop. 5 1
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Fig. 12 Calculated radial circulation distributions on the after
propeller of 4-0-4 CRP by iteration
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Fig. 14 Comparison of open-water performance of DTRC CRP
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