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Energy-Saving Principle of the IHIMU Semicircular Duct and Its Application to the Flow Field
Around Full Scale Ships

Ko il B E BMREHTA - TAF T4 RV vaAFAT YR ERERE

& F ME OB MREHTA A F T U vaAFAT Y P ORI

E B X B siimsAcmesmsts s — e e mh (1)
O T R B D BAERH ARSI BRI

HEREBEALICAE D) GHG (IREET A ) HIMADOIHEWE R 2512, SIS A BB T HEIAEL
72 o TWAWES, THIMU TIIERI L X)L TRIZSIEADEME & 7 b & FEMIC ﬁ%?étw CFD ( ¥tk ri=:)
R PIV (KL FBHEIHEET ) #3H L T2 A 5B 2 FMGE L, EMHIC#EE L7257 MEIROMBES 2 L
7o TORER, ¥ POEENEEIZOWTH - ZMAEE O, i J@%O%s?l‘%ﬁ”&%ﬂ"@oﬁiﬁ@@w%%)ﬁbt
FERT 7 VR FE L. AT, ZoPHEY 7 S ofFBEEB L OEREIRICOWTRNT 5.

IHI Marine United Inc. (IHIMU ) has already developed several energy-saving devices, such as their L.V. Fin ( Low Viscous
Fin ), A.T. Fin ( Additional Thrusting Fin ), CRP ( Contra-Rotating Propeller ) and the IHIMU Semicircular Duct. The L.V. Fin,
A.T. Fin and CRP have been employed in full-scale ships, and the energy savings expected have been confirmed. In order to
employ the IHIMU Semicircular Duct in full scale ships, we verified the energy-saving principle of this device and optimized a
full-scale shape for it, taking into account flow-field differences between the models and full-scale ships, through the use of CFD
( Computational Fluid Dynamics ) and PIV ( Particle Image Velocimetry ) techniques. This paper describes the energy-saving
principle of this device and an outline of a design for its employment in full scale ships.
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Fig. 1 Basic energy-saving principle
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tank test and CFD in self propulsion factor
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Fig. 4 Comparison of CFD estimates of pressure distribution behind
duct during propeller operation
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Fig. 6 Comparison of PIV measurements of vorticity distribution behind duct during propeller operation
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Fig. 8 CFD estimate of attack angle of duct leading edge during propeller operation
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Fig. 9 CFD estimate of vorticity distribution at the front of duct during propeller operation
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Fig. 10 Comparison of CFD estimates of inflow angle at leading edge of duct during propeller operation
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Fig. 11 Comparison of the duct arrangement
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