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Numerical prediction of propeller’s
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Abstract: The numerical simulation of propeller’ s viscous wake flow and prediction on its
open-water performance plays an important role in ship speed and resistance. energy conservation
and emission reduction . noise reduction, etc. This paper is based on CFD solver
naoe-FOAM-SJTU with overset technology to resolve problems of naval architecture and ocean
engineering , which is developed from open source toolbox openFOAM. Propeller’s thrust and
torque are obtained at different inlet velocity coefficient (J). It needs to mention that J is changed
with different inlet velocity while keeping revolving speed constant. The final data suggest that
computational results agree well with measurements when J is not beyond design value.
Meanwhile, the generation and dissipation of tip and hub vortex is simulated well, and pressure is
distributed reasonably on propeller’s suction and pressure surfaces.
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Table 1. Parameters of DTMB4119
r/R P/D HfHm  MepAHA  C@/D to/C (r)  fo/Clr)
0.20 1. 105 0. 000 0. 000 0. 3200 0. 2055 0.0143
0. 30 1. 102 0. 000 0. 000 0. 3635 0. 1553 0.0232
0. 40 1. 098 0. 000 0. 000 0. 4048 0.1180 0. 0230
0. 50 1. 093 0. 000 0. 000 0.4392 0. 0902 0.0218




0.60 1.088 0. 000 0. 000 0.4610 0. 0696 0. 0207
0.70 1.084 0. 000 0. 000 0. 4622 0. 0542 0. 0200
0.80  1.081 0. 000 0. 000 0. 4347 0. 0421 0.0197
0.90 1.079 0. 000 0. 000 0.3613 0.0332 0.0182
0.95 1.077 0. 000 0. 000 0. 2775 0. 0323 0.0162
1.00  1.075 0. 000 0. 000 0. 0050 0.0316 0.0117
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Kr w"E 10Kk RE REEGEHRH)

MRS 0.2140 6.80% 0.3870 7.50% 1.30
REER RS 0.2092  4.62% 0.3794 5. 38% 2.33
AR 0.2088 4.39% 0.3882 5.06% 3.63
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Table 3 Prediction of DTMB4119’s open water
performance at different J

J K: (CFD) K. (EFD) i3 10K,(CFD)  10K,(EFD) {22 n(CFD) n(EFD) %

0.500 0.303  0.285  6.3% 0.494 0.477  3.6% 0.488  0.475  2.7%
0.600 0.256  0.245  4.6% 0.437 0.410  6.6% 0.560  0.571  —1.9%
0.700  0.209  0.200  4.6% 0.379 0.360  5.4% 0.614 0.619  —0.7%
0.833  0.147  0.146  0.9% 0.296 0.280  5.6% 0.657 0.691 5%

0.900 0.116  0.120  -3.3% 0. 254 0.239  6.4% 0.653 0.719  -9.1%
1.100  0.025  0.034  -27.8%  0.112 0.106  5.3% 0.385  0.562 -31.4%
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Fig.6 Open water curves of DTMB4119
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and pressure side at J=0.7

P P
IOI IOI
-0 -0
-10 -10
-15 -15
. 2
ot L

K19 J=0. 9 WUk I H i & 53 A
Fig.9 Pressure distribution on suction
and pressure side at J=0.9

CFD 7yt 2 v LIRS et an i B in s B, wE 9. B 10, B 11 Fiow,
U_X FRIEFEAS X &, USBRHEtE. ol LU HE80R a2t KA mR oK, I
BEZ Jk/Ne FEH, BERRBOES, 25 R 0 FE RIS O, ST A2 I AT RO .

U_X/U
1
1
N |
Yo X
Q=100
10 J=0. 6 B iR &5
Fig.10 Vortex structure at J=0.6
U_X/U
1
1
N |
Yo X
Q=100

11 J=0. 7 B im &5t K
Fig.11 Vortex structure at J=0.7



B 12 J=0. 9 B4 A
Fig.12 Vortex structure at J=0.9
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