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Abstract @ LNG-RV has the additional equipments that enable to re-gastify liquefied LNG in LNG carrier. This vessel has Submerged Turret
Loading(STL) system which transports gas through submarine terminal. When LNG-RV is operating at sea, the opening condition is formed by
detaching STL equipment from a vessel. The primary objective of the current work is to estimate accurate speed loss for the opening condition of the
LNG-RV employing numerical calculations and model tests. In the model tests, resistance and self-propulsion tests are carried out for the bare-hull
and the opening condition without STL. In addition to these, flow visualization utilizing tuft is used to make the flow patterns visible, in order to get

a qualitative or quantitative information for inner part in case of detaching the STL.
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Fig. 2. The modeling of ship according to existence of the STL.
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Table 1. Principal dimension

Objective Ship

LPP(m) 303.0
B (m) 50.0
T (m) 12.0

Fig. 4. Numerical grid for the fore-body of the opening
condition detached the STL.

Table 2. Computational conditions

Contents
Computational '1'%L<P‘;§<X1§1£5LPP, Lep: Model
Domain 0= ;-l'.lli’; ship length
Rn(Model) 10.574 x 10° Design speed
Inlet region: velocity Inlet
Boundary Outlet region: outflow
Condition Hull surface: wall
Remaining region: symmetry
Near wall,
Turbulence Revnolds stress standard wall
Model yn function
is used
Velocity-Pressu SIMPLE
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Fig. 5. Flow patterns of the inner part of the opening condition
detached the STL from a vessel (Computation).
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Fig. 6. Limiting streamlines and pressure distribution for the
bare-hull (Computation).

4§ 5 B 7 % 84 o1 o1 o1z 13 14
0 100 200 300 400 500 GO0 700 GO0 900 1000

.‘;}

Fig. 7. Limiting streamlines and pressure distribution around a

hole at the opening condition detached the STL from

a vessel (Computation).
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Fig. 8. Detailed cause analyses for the resistance increase

using pressure distributions at the opening condition
detached the STL from a vessel (Computation)

Table 3. Comparison of resistance coefficients

Bare-Hull % ((:Zl; Zr;g;gn %
Cr x 10° 3.2434 100.0 3.2287 99.5
G x 107 0.6932 100.0 0.7202 103.9
Cr x 107 3.9366 100.0 3.9489 100.3
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Fig. 9. Comparison of computational velocity components
in the propeller plane(Blue: Bare Hull, Red:
Opening Condition).
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opening for flow visualization. opening condition detached the STL from
a vessel (Computation).
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Fig. 14. Comparison of the sinkage at the fore and

aft part for the two conditions.
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Fig. 16. Comparison of the EHP for the two conditions.
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