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Tab.1 The parameters of propeller model
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Fig. 1 The propeller models of B4-40 and CRP
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Fig. 2  The contra-rotating propellers model (L/D;x is
0.16, 0.20, 0.23, 0.26 and 0. 30 in turn)
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Fig.3 The contra rotating propellers model (D, /Dy
is 1..00, 0.95, 0.92, 0.90 and 0. 85 in turn)
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boundary condition
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Fig. 5 Hydrodynamic performance curves with different

turbulence models
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Fig. 6 Hydrodynamic performance curves of CRP model

08 — 0.8 T
T = 7Y 1.6 T
—o- fiU —o= i) vt
0.7 o i 0.7 e iR TR
Q’% g SR MI—— ok, i
08— i s 06 = 12 s
MQ’ . — \1 MQ, i X —
X 05 0K, Ty X 05 S1.0F T
- 04l \'\_:' e 04} T~ g 0.8 \'\
= < o= D =
03 T, 03 e 06 ——t
02p 02} T 04} s
0' 1 1 1 L X Il 1 1 1 0 1 1 L I
b 05 06 07 08 09 b2 05 06 07 08 09 %4 05 06 07 08 09

J J ’
(@ W% b) B (o) X3 12 g 2

B 7 3K EE x5 R e R K 3 A &

Fig. 7 Hydrodynamic performance curves of contra-rotating propellers with different pitch ratios
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Fig. 8 Hydrodynamic performance curves of contra-rotating propellers with different diameter ratios
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Numerical simulation of open water performance of B series
of contra-rotating propellers based on RANS methods

HU Junming, LI Tieli, LIN Yan", JI Zhuoshang, DU Xiangjin
( School of Naval Architecture & Ocean Engineering, Dalian University of Technology. Dalian 116024, China )

Abstract: Based on RANS methods, the open water performance of B series of contra-rotating
propellers is studied, and single propeller and contra-rotating propellers are calculated to analyze the
effects of different turbulence models on the numerical results. The research is conducted to study the
parameters matching of contra-rotating propellers between pitch ratio and diameter ratio. The open
water efficiency of single propeller and contra-rotating propellers is compared, meanwhile, the change
of wake stream field is dissected. The method breaks through the limitation of the traditional potential
flow theory which can not include viscosity, and the difficulty of analyzing and grasping the micro-
flow mechanism and so on. The numerical analyses results show that the numerical accuracy of RSM
model is higher, and the reasonable diameter ratio and distance between the blades of the contra-
rotating propellers significantly improve the propulsive efficiency. The rear propeller can absorb the
axial velocity and vortex energy of the front propeller which will increase the fluid momentum flowing
through the blade and reduce the external diameter of wake flow of the front propeller, reduce the
tangential velocity’ s influence on fluid disturbance which can increase the propeller’s thrust. It's

practical for improving the propeller’s propulsion performance in engineering.

Key words: contra-rotating propellers; RANS methods; hydrodynamic performance; turbulence

models; numerical simulation



