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Abstract — Interests on energy saving devices (ESDs) have been increased with the concern of the energy effi-
ciency design index (EEDI) developed by the international maritime organization (IMO). To study the influence of
ESDs, KVLCC2 with energy saving pre-swirl stator (PSS) was selected. To validate the computations, computed
nominal wake of the model scale ship was compared with the experimental data, and the numerical uncertainty
assessment was done for the full scale ship computations. The PSS changed rotational flow, which was assistant to
the propeller thrust for the model and full scale ships. Performances of the full scale ships were predicted by ITTC

methods, and new prediction method was proposed.

Keywords: Model and full scale ships(:. 341 2 214 A ), Energy saving device, ESD(ell U #] 7} F4]), Pre-

switl stator, PSS(Z 7 127 &7N)
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Table 1. Principal particulars of KVLCC

Full scale Model scale
Scale 1 1/100
Lpp (m) 320 3.2
B (m) 58 0.58
T (m) 20.8 0.208
Displacement (m®) 312622 0.3126
Propeller diameter (m) 9,86 0.0986
I
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Fig. 1. Pre-swirl stator.
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Fig. 2. Surface meshes around stern.
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Fig. 3. Nominal wake (left: measurement by SNUTT (Seo et al., 2013),

right: present).
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(a) w/o PSS

Fig. 4. Pressure coefficient contours on pressure side of blade.
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Fig. 5. Pressure coefficient contours on suction side of blade.
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Fig. 6. Nondimensionalized x-velocity contours and y- and z-velocity vectors at x/Lpp=0.0027.
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Table 2. Uncertainty assessment for full scale computations for thrust

Coarse Medium Fine p/RE
Thrust 2547316 2575967 2587750  2.87/2592816
€ -28651 -11783
GCI 0.244
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Fig. 7. Pressure coefficient contours on pressure side of blade (full scale ship).
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Fig. 8. Pressure coefficient contours on suction side of blade (full scale ship).

(a) w/o PSS (b) w/ PSS
Fig. 9. Nondimensionalized x-velocity contours and y- and z-velocity vectors at x/Lpp=0.0027 (full scale ship).
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