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Recently researchers are conducting a lot of research related to EEDI in order to satisty IMO resolution MEPC, Especially they
are interested in design of energy saving device, This paper is to design the asymmetric pre—swirl stator for 160K LNG carrier
in order to reduce energy. Two types of the asymmetric pre—swirl stator are taken into account; constant and variable pitch
angle stators, "constant' and "variable" mean state that the pitch of stators change by radius. The dimensions of the stators are
initially determined using potential—flow code, The propulsion performances of the stators are predicted using viscous—flow code,
The model test is carried out in towing tank in PNU, Prediction of ship performance generally follow ITTC recommended, Ship
wake prediction was done by two method, ITTC 1978 and ITTC 1999, Therefore propulsion performances were compared ITTC
1978 with ITTC 1999 methods, Comparison components are delivered power and thrust deduction coefficient of the model. Final

pre—swirl stator is selected by comparing experiment and CFD,

Keywords : Asymmetric pre—swirl stator(H|CHE M= HZ7H), LNG carrier(LNGA), Potential flow(H[HM&R-S), Computational Fluid

Dynamics(CFD, TASX|SE), Model test(ESAIE])
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Fig. 1 Coordinate system, computational domain and
boundary conditions
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Table 5 Comparison of ship perfomance of Experiment
results on ITTC (1978)

condition bare hull | with CPAS | with VPAS
nu [rps] 9.26 8.9 8.71
diff. [%] -3.89 -5.94
Tw [N] 20.29 20.77 20.9
diff. [%] 2.37 3.01
100Qu [Nm] 55.69 54.84 55.07
diff. [%] -1.53 -1.11
27 Qu [W] 32.384 30.678 30.132
diff. [%] -5.27 -6.95
t 0.239 0.249 0.26
diff. [%] 4.18 8.79
PD [kW] 27,849 26,991 26,973
diff. [%] -3.08 -3.15

Table 6 Comparison of ship perfomance of Experiment
results on ITTC (1999)

Table 4 Comparison of self-propulsion components condition bare hull | with CPAS | with VPAS
using CFD M [rps] 9.26 8.90 8.71
Condition | Bare hull | with CPAS | with VPAS diff. [%] -3.89 -5.94
o [rps] 866 828 812 Tu [N] 20.29 20.77 20.90
diff. [%] —4.46 -6.32 diff. [%] 2.37 3.01
Tw [N] 17.42 17.93 18.06 100Qu [Nm] 55.69 54.84 55.07
diff. [%] 2.91 3.68 diff. [%] -1.53 -1.11
100Qy [Nm] 47.34 47 .24 47.29 27 Qu [W] 32.384 30.678 30.132
diff. [%] -0.23 -0.12 diff. [%] -5.27 -6.95
2.7 Qu [W] 25.77 24.57 2412 t 0.239 0.249 0.260
diff. [%] -4.67 -6.43 diff. [%] 4.18 8.79
t 0.248 0.272 0.277 PD [kwW] 27,849 26,189 25,584
diff. [%] 9.52 11.65 diff. [%] -5.96 -8.13
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Fig. 8 Comparison of Delivered power on ITTC 1999
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