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# 1 Probability Distribution of (1—E)Rela. Wind Direction & Speed (Total)
(Ship name)USUKI PIONEER (Starting point)Saiki (Arrival point) Port Angeles
(Displacement) — 15,700ton (Starting time)—84—11—22 (Arrival time) —84—12—7
(Navig.time)—359 (hrs) (Navig. miles)—4568 (Unfurling %)—75.2 % Mean apparent wind speed:12.2m/s
Max apparent wind speed ! 24 m/s

- Apparent wind Apparent wind direction (degrees) ﬁ Total “
speed (meter /sec) | 0—20 | 20-40 | 40—60 | 60—90 | 90—135 | 135—180 | 0@ |

1 0 - 05 2 3.1 0 0 5 3.1 s |
2 5 — 10 B 2 4.1 9.2 4.1 43 | 7 |
3 10 — 15 3.1 i TR | mz | me |
1 15 — 20 a1 0 4.1 82 | 0o | 1 | 174 |
5 20 — 25 0 0 1 2 o | o | 3 |
6 25 —30 0 0 0 _WE__”__ngLmlL____JL”J
Sub total 10.2 6.1 33 | 25 | 143 | 296 | 100 |
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%2 Probability Distribution of (1—W)Rela. Wind Direction & Speed (Total)

(Ship name) USUKI PIONEER (Starting point) Tacoma (Arrival point) Chiba

(Displacement)—32761 ton (Starting time)— 84—12—19 (Arrival time)—85—1—5

(Navig. time)— 389 (hrs) (Navig. miles)—4396 (Unfurling%)—69.06% Mean apparent wind speed: 12.3m/s

Max. apparent wind speed: 22m/s

Apparent wind Apparent wind direction (degrees)
No. Total
speed (meter /sec) 0—20 20—40 40—60 60—90 90—135 135—180
1 0— 5 0 3.2 3.2 1.1 3.2 0 10.7
2 5—10 3.2 15 4.3 2.2 6.5 5.4 29.1
3 10— 15 12.9 10.8 9.7 5.4 22 0 41
4 15— 20 6.5 6.5 3.2 1.1 0 0 17.3
5 20— 25 2.2 0 0 0 0 0 2.2
6 25— 30 0 0 0 0 0 0 0
Sub total 24.8 28 2.4 9.8 11.9 5.4 100.3
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#3 Sail use rate of M/V Usuki Pionser <
L)
On North Pacific great circle route e - : R -
o) l;gleaetlc\’/e wind lSm/sec:o _I ° ]
Voyage Direction Total hrs hrs . Used |Rate of Use: _‘g’:" -2 e R B
to Ameri 359.00 | 270.00 | 75.2 J
Ist b ad & / ° .| 10m/sec .|
to Japan 389.00 268.60 69.06% o / - o R =
to America 363.42 | 34213 | 94108 | £ . || .
2nd o v
to Japan 40300 | 32583 | 80.00% | - 1. <
Total 1514.42 | 1206.56 z, : ! . |
aQ ] . -
Mean 79.82% — | j
*Sail use rate was about 80%, an excellent figure @ d | l

20 .45 s 138 180
Relative wind angle in degrees

B2 Sail Power gain of Usuki Pioneer (vs=11~14kn)

#4 Fuel oil consumption results of M/V Usuki Pioneer

ITEM to America to Japan Mean
Navigation period 84.11.22-84.12.07 84.12.19—85.01.05
Navigation distance 4,568 miles 4,386 miles
Navigation days 14.96 days 16.2 days
Mean Navigation speed 127 kn 113 kn 120 kn
Mean load % including sail use 50.8 % . 66.9 % 634 %
Mean FOC (Main engine) 125 t/d 139 t/d 132 t/Ad
FOC (Main engine) 63 t/d 9.0 t/d
Min Load % (Main engine) 403 % 434 %
Ship speed kn 11.5 kn 11.4 kn
Navigation miles /day 270 miles 278 miles-
Mean FOC (Total ship) 140 t/d .- 15.85t/d 14.93t/d

*Design mean FOC of the ship is 15 ten/day, and the result, 14.93 ton/day,is under this ﬁgﬁre. ’

#5 Loading performance of M/V Usuki Pioneer
I.og loadlng on log dock in America

No Log dock SCR on ) Deck SCR in Hold Total SCR | €ang -hours | SCR/Gang/hr

1 Tacoma 1,454,000 2,880,000 4,334,000 ' 147.40 29,403

2 Longview 1,590,000 3,277,000 4,867,000 173.00 28,133
Mean 1,522,000 3,078,500 4,600,500 160.20 8,717

Gang-hrs for similar size conventional ship abt. 200—210 Gang-hrs
SCR/Gang-hrs for similar size conventional ship abt. 18,000~ 24,000 SCR/Gang-his
The above results confirm that the sails de nmot hamper loading
Efficiency of log—loading is ab. 30% better than convennonal 26,000 D/W bulk carriers

The reasotis for this are as follows i —

- @

(1) The use of a twin engmé—smgle shaft Gonfiguration allowed engine room length to be minimized
| (2) ' The reduction in engine room length facilitated the provision of large hatch openmgs
Stevdoring works could be carried-out very easily.
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#*6 Effect of Sails on dynamic performance

of M/V Usuki Pioneer
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