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Numerical simulations of turbulent two phase flows around KCS have been performed to investigate effects of trim conditions on

ship resistance of KCS in short waves by utilizing waves2foam, The wave lengths of LPP/2 and LPP/4 with

im and 2m wave

heights were imposed at inlet boundary, The resistance reduction at 2m trim by head and the increase of resistance at trims by

stern were observed regardless of wave lengths and wave heights, The hull pressure on fore—and—aft rather than wave patterns

around bulbous bows was mainly responsible for the total resistance coefficients of KCS in short waves, A phase diagram of
contribution of hull pressure to the total resistance coefficients disclosed that the phase of representing the maximum resistance

in time history played an important role in the effect of trim conditions on ship resistance of KCS in short waves,
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(a) Trim condition on calm sea

S

(b) Trim condition on waves

Fig. 1 Conditions of trim : (a) on calm sea, (b) on

waves

Table 1 Operating conditions of KCS

Vs(knot) Draft(m) Trim(m)*
0
+ 1.
24 10.8 10
+ 20
-3.0, -4.0
x 0 : even keel, — : trim by head, + : trim by stern
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Table 2 Principal particulars of KCS

Particulars Full scale Model
scale
Length. between 2300 7 2786
perpendiculars (m)
Length of waterline (m) 232.5 7.3577
Depth (m) 19.0 0.6013
Draft (m) 10.8 0.3418
Displacement volume (m?®) 52,030 1.6490
Wetted surface area
without rudder (m?) 9424 9.4379
Table 3 Wave conditions
MLpp Ho(m)”
Case 1 0.5 2
Case 2 0.5 1
Case 3 0.25 2
* full-scale
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Table 4 Contribution of hull pressure to ship
resistance by phase
ACrp) (x107)
-/+ max +/- min
H-E -0.974 -1.829 0.7344 0.322
S-E 4.069 3.374 1.114 1.241

-/+  max

+/-

Fig. 12 Phase diagram of contribution of hull
pressure to ship resistance
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