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COMPARATIVE STUDY ON SURFACE PANEL METHOD FOR THE HYDRODYNAMIC
ANALYSIS OF HYBRID CONTRA-ROTATING SHAFT POD PROPULSOR Y

Wang Ruf Xiong Ying Wang Zhanzhi
(Department of Naval EngineeringNaval University of EngineeringWuhan430033 China)

Abstract The present numerical study for the performance analysis of HCRSP (hybrid contra-rotating shaft pod) propul-
sor is based on the viscous flow method due to the structure complexity and the lackifigctiely potential flow
method. In order to developing affieient numerical method for the performance analysis of HCRSP propulsor, the
HCRSP propulsor was divided into two parts, a single forward propeller and an aft podded propulsor. Then an iterative
surface panel method was presented based on the single propeller surface panel method and podded propulsor integ
panel method. The geometry characteristic and panel singularity strength of HCRSP propulsor were then analyzed, an
an integral panel method was presented to treat HCRSP propulsor as a unit. The control equations of the integral pant
method were derived in detail, and numerical solution program was developed. Based on these studies, the open wat
performance of an HCRSP propulsor was analyzed by iterative panel method and integral panel method. Numerical re
sults were compared with experimental data and show that the relative result error of the two surface panel method are a
within 5%, but the calculation time of integral panel method is about two thirds of that of iterative method. The integral
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panel method is more suitable in the design of HCRSP propulsor due to its calculation without iterative process. In the

last, the error sources of integral panel method were discussed.

Key words HCRSP propulsor, surface panel method, integral calculation model, iterative calculation model
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Table 1 Pod parameters

Parameters Values

pod diametefmm 90.9
pod lengthymm 278.65
strut heighymm 209.1
strut chord lengthlimm 145.46
maximum strut widthmm 45.35

fore taper angle 29

aft taper angle 3R

®2 BRRESY
Table 2 Parameters of propellers

Forward

Parameters Aft propeller
propeller
diametefmm 240 203.636
no. of blade 4 5
(P/D)o7r 1.1622 1.3027
. NACA66mod NACA66mod
section type
a=038 a=08
rotation left hand right hand
strut length
strut
height
strut
taper length distance
e S o
-~ pod hub ~
<. diameter dimatery |~
aft taper angle Fl _\Tore taper angle
\ g
length

K2 it
Fig.2 The diagram of pod
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=— KrtF (iterative method)

06+ —+— 10Kqr (iterative method)
+ Ktr (integral method)
10KqF (integral method)
05F . +  Ktr (experimental data)
T iy < 10Kqr (experimental data)
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Fig. 3 Open water performance of forward propeller

»— K7 (iterative method)

0.7y —e— Ky (iterative method)
06 & +— 10Kqa (iterative method)
~i Kra (integral method)
05k N Kty (integral method)
><O : AN\ 10Kqa (integral method)
S 04} .z =« Kia (experimental data)
g’ Kty (experimental data)
03F gou 10Kqa (experimental data)
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Fig.4 Open water performance of podded propulsion
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Core i5-4440 CPU @ 3.10GHz)i B % Lh i 36 3
iV

% 3 AT ER E 3T b
Table 3 Comparison of calculation time of surface panel

methods
Grid Calculation
Method . .
number time/min
iterative method 2687 26.5
integral method 2687 16.8
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Fig.5 The comparison of influence dteient when is 100
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Fig.6 The comparison of influence ddeient whenl is 500
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Fig. 7 The comparison of influence deient whenj is 200
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Fig. 8 The comparison of influence dieient whenj is 600
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