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A BEM/RANS Coupled Method for Numerical Simulations of Podded Drive
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Podded drive systems are one of the recent innovations in marine propulsion systems. Hydrodynamic
Received 30 October 2016 analysis of this system is more complicated than conventional propeller-rudder systems. The different
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- ‘ numerical methods have been used in the hydrodynamic analysis of podded drive systems. The range of
Available Online 29 January 2017

these methods is from the potential method or potential/viscous approach to pure viscous methods. In

Keywords: this paper, we applied coupled approach in this regard. The main purpose of this research is developing
Coupled Method a BEM/RANS coupled method for numerical simulation of podded drives. In the proposed
BEM Method Potential/Viscous coupled method, the flow around rotating part (propeller) is simulated by a BEM
RANS Method code. Then fixed parts (pod and strut) are modeled by a RANS solver. In RANS solver, the propeller

Podded Drive System can be substituted by a set of equivalent forces which is called body force and added in the right hand of

momentum equation. Two cycles are available for coupling the result between potential and viscous
method. The coupled method is first studied and validated with a single propeller. Afterward, the
propulsive performance of the podded drive systems is studied. The results include the propeller thrust
coefficient, the propeller torque coefficient, and the axial force coefficient. The results obtained by
coupled method are compared to and verified by the experimental data.
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Propeller geometrical data:
No. blade, dimeter, pitch, camber, thickness, skew

¥

Mashing propeller surface and trailing vortex

)

Discretization of integral equations

)

Numerically solving the integrals

i

Imposing the boundary conditions

!

Constructing the system of equations and solving for
desired quantity

Fig. 3 Boundary element method flowchart
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RANS simulation of pod and strut without body
forces
I}
Calculate the total wake (T) in propeller plane and
replace it with effective wake (E)
¥
BEM simulation of propeller with effective wake
(E}
¥
Caleulate the body forces and propeller induced
velocities (1)

¥

RANS simulation of pod and strut with body forces
and calculate the total wake (T)

I

Subtract the induced velocities () from the total
wake (T)

Replace (E)

with (T-1)

Fig. 4 BEM/RANS coupled method flowchart
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Fig. 7 Field Domain around Podded drive in RANS/BEM method
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Fig. 11 Computational and experimental results of thrust and torque
coefficient of single propeller

e sy (sl ysltS 5 ol ol 1y 5 008 gl Anylie 11 IS

le5 allyyy (1 RANS/BEM oS 5 [bg, oo slbs 0o y0 4 Jgur
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Fig. 10 Field Domain around single propeller in RANS/BEM method
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Table 7 Computational time of numerical methods for podded drive
analysis
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