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Abstract
The number of generator engines used and their relation to fuel consumption were examined from April to September, 2014, in

the Training Ship Kagoshima Maru.

The mean values of fuel consumption per hour were 129 liters for one, 243 liters for tow and 385 liters for three generator

engines. The fuel consumption increased in proportion to the number of generator engines used.

Two generator engines were usually used between April, 2012 and March 2014 . If the navigation plan is made for this speed, the

fuel consumption can be reduced because the speed of 7 knots can obtained by using one generator engine.
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Table 1. Comparison table of Training Ship Kagoshima Maru III and IV.

Fiscal year Sailing distance Fuel consumption Fuel cost  Average fuel unit price
(mile) (k) (mile/lzl)  of year (yen)
Kagoshima 2009 14144 385260 37 56.70
Maru II 2010 16288 398210 41 63.13
2011 14144 396.150 36 78.93
Kagoshima 2012 16004 531.706 30 80.46
Maru 1T 2013 15529 573.904 27 84.79

Plate 1. Azimuth thruster propulsion units. NIGATA POWER
SYSTEM 4blades controllable-pitch propeller with kort
nozzle,2.
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Fig. 1. Cruise track of Training Ship Kagoshima Maru during April
15 ~ 17,2014. Investigation of Current off Kuchino Shima
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Fig. 2. Cruise track of Training Ship Kagoshima Maru during May 9
~ 14,2014. Onboard Training on Capture Fishery I

Fig. 3. Cruise track of Training Ship Kagoshima Maru during May 23
~ 29, 2014. Onboard Training on Fish Processing
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Fig. 4. Cruise track of Training Ship Kagoshima Maru during June 7
~ 22,2014. Onboard Training on Oceanographic Observation |

Fig. 5. Cruise track of Training Ship Kagoshima Maru during Aug. 18
~ Sept. 25, 2014. Fisheries Research in Ocean Zone
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Table 2- 1. Table of fuel consumption during four cruises, (Investigation of Current off Kuchino Shima, Onboard Training on Capture Fishery I,
Onboard Training on Fish Processing, and Onboard Training on Oceanographic Observation I)

April 15~17, 2014 Investigate of Current off Kuchino Shima. Tokara Gunto

: T TR e o, BeaGaita -
Date Time zone generator Pitch height . consumption consumption an
- (deg) (m) direction force (deg) (ko) (JJ,) hour (1)
415 12-16 2 High 20 03 SW 2 208 103 1,050 263
4117 4-8 2 High 20 03 ENE 2 20 102 1,077 269
4 8-12 2 High 25 03 SSW 1 350 105 1.088 272
May 9~ 14, 2014 Onboard Training on Capture Fishery | , West of Kyusyn
: e B T R o by T e
Date Time zone generator Pitch height | consumption consumption an
e speed (deg) (m) direction force (deg) (kt) @ hour (1)
5/9 12-16 1 Low 23 03 NwW 4 284 78 540 135
4 16-20 1 Low 23 03 North 4 275 178 550 138
" 20-24 1 Low 23 05 NNE 3 281 80 539 135
5/10 0-4 1 Low 23 05 NNE 4 279 78 526 132
14 4-8 i Low 23 05 East 3 272 78 538 135
May 2329, 2014 Onbard Training on Fish Processing. West of Kyusyn
. T ey e Wae o R O st B
Date Time zone generator Pitch height | | consumption consumption an
3N speed (deg) (m) direction force (deg) (k) (J}!,) hou (1)
523 12-16 1 Low 22 03 SE 4 276 72 494 124
" 16-20 1 Low 22 05 SE 4 279 76 492 123
4 20-24 1 Low 2 03 East 2 270 72 491 123
5/25 4.8 1 Low 20 05 SSE 3 75 T 504 126
14 8-12 1 Low 20 05 South 3 41 75 445 111
5/28 16-20 1 Low 20 05 South 4 149 64 496 124
” 20-24 i Low 20 05 SwW 3 126 65 478 120
5/29 0-4 1 Low 20 05 West 3 109 75 468 117
June 722, 2014 Onboard Training on Oceanographic Observation | . Nansei Syoto
. T B S T T wnd WG e
Date Time zone generator Pitch height | consumption consumption an
= speed (deg) (m) direction force (deg) (k) ® hour (8)
6/7 12-16 i High 20 03 WNW 5 196 107 1,072 268
s 16-20 2 High 20 05 NW 3 206 102 1,062 266
6/8 12-16 2 High 19 03 NE 3 200 104 1,063 266
i 16-20 2 High 19 03 East 2 203 95 997 249
i 20-24 2 High 19 03 SE 2 230 104 987 247
6/9 0-4 2 High 19 03 East 3 223 115 984 246
i 4-8 2 High 19 03 East 4 224 110 991 1248
” 8-12 2 High 19 0.5 East 5 210 96 1.004 251
i 12-16 2 High 19 03 SSE 3 202 97 1,025 256
6/20  8-12 2 High 17 05 SSW 3 78 105 946 237
s 12-16 2 High 17 05 South 4 35 99 939 235
” 16-20 2 High 18 05 SW 4 59 92 952 238
" 20-24 2 High 18 05 SSW 4 65 93 1,006 252
6/21 0-4 2 High 18 15 SSW 5 54 94 1.005 251
" 4-8 2 High 18 15 SW 5 54 101 1.007 252
I 8-12 2 High 18 20 SW 6 14 96 1.009 252
4 12-16 2 High 18 20 SwW 5 9 91 1,010 253
4 16-20 2 High 18 20 SW 4 13 74 1.019 255
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Table 2-2. Table of fuel consumption during Fisheries Research in Ocean Zone (Kagoshima ~ F.G. , F.G. (Change of location))

Augest 1823, 2014 Fisheries Research in Ocean Zone(Kagoshima™ F_G.). Northwest of Pacific Ocean

. Balicr el . gy Dol Wobnerls iad Ouaatipeia Tt vim
Date Time zone generator Pitch height .~ . consumption consumption an
et speed (deg) (m) direction force (deg) (kt) @) hour (1)
8/18 16-20 3 Low 20 15 SE 4 220 7.0 522 131
” 20-24 1 Low 20 1:5 SSW = 205 60 521 130
8/19 0-4 1 Low 20 15 SSE 5 T &5 514 129
& 4-8 1 Low 20 1.5 SSE ) 220 63 521 130
4 8-12 1 Low 20 145 South 5 206 6.1 529 132
4 12-16 1 Low 20 TN South 5 201 61 526 132
i 20-24 1 Low 21 15 South 3 226 70 534 134
8/20 0-4 I Low 21 155 South 4 220 69 529 132
i 4-8 1 Low 21 s SSE 4 230 74 535 134
i 8-12 1 Low 21 1.0 SSE 5 220 76 544 136
i 12-16 i Low 21 10 SSE 5 224 69 545 136
I 16-20 1 Low 21 10 SSW 4 208 68 547 137
4 20-24 i Low 21 10 South 4 |7 T2 537 134
8/21 0-4 1 Low 21 10 South 3 185 75 538 135
" 4-8 1 Low 21 10 SSW 2 181 73 530 133
i 8-12 1 Low 21 10 NNE 3 17T 93 529 132
" 16-20 2 High 20 10 ENE 4 144 101 1,123 281
” 20-24 2 High 20 10 East 4 140 101 1,134 284
8/22 0-4 2 High 20 10 ENE 3 141 101 1,121 280
4 4-8 2 High 20 05 ENE 3 142 100 1,125 281
Il 8-12 2 High 20 05 East 3 150 99 1,129 282
" 12-16 2 High 20 05 SE 4 148 100 1,128 282
7 16-20 2 High 20 05 East 3 140 100 1.131 283
I 20-24 2 High 20 (] ESE 2 139 102 1,118 280
8/23 0-4 % High 20 05 SE 1 143 102 1,105 276

Augest 277~ 28, 2014 Fisheries Research in Ocean Zone(Chang of location), Northwest of Pacific Ocean

. Bmbel g e WS s Vi Comen el T -
Date Time zone generator Pitch height = | consumption consumption an
s speed (deg) (m) direction force (deg) (ki) (Jl) hour (1)

8127 0-4 1 Low 20 05 NE < 182 69 504 126

” 4-8 1 Low 20 0.5 NE 3 191 72 512 128

I 8-12 1 Low 20 05 NE 3 18 70 518 130

” 12-16 1 Low 20 0.5 NNE 3 180 66 518 130

” 16-20 1 Low 20 05 NE 2 193 62 515 129

7 20-24 1 Low 20 0.5 NE 3 191 62 511 128
8/28 0-4 1 Low 20 05 NE 2 196 62 501 125
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Table 2-3. Table of fuel consumption during Fisheries Research in Ocean Zone (F.G. ~ Bitung)
Augest 31~ September 6. 2014 Fisheries Research in Ocean Zone(F.G.~~ Bitung), Northwest of Pacific Ocean
Number of Pr Wave Fuel Fuel
Date Time zone generator Pugpcticr Pitﬁena height Wmd W S el consumption consumption an
e speed (deg) () direction force (deg) (ki) (J;) hour (1)
831 20-24 i Low 20 LS5 NW 3 169 6.7 509 127
91 0-4 1 Low 20 15 West 4 173 638 508 127
4-8 1 Low 20 15 West 3 206 65 524 131
8-12 1 Low 20 1.5 NW 4 215 6.7 557 139
20-24 2 Heigh 18 20 WSW 4 209 89 1,022 256
912 0-4 2 Heigh 18 20 West 4 208 86 1.027 257
16-20 1 Low 18 25 SSW 6 208 45 381 133
*20-24 1 Low 18 25 SSW 6 214 40 594 132
9/3 0-4 1 Low 18 3.0 SW 6 217 31 529 132
4-8 1 Low 18 30 SSW 6 215 . 36 538 135
8-12 1 Low 18 3.0 SSW 5 215 39 538 135
12-16 1 Low 18 30 SSW 6 212 39 530 133
16-20 1 Low 18 3.0 SSW 6 217 38 535 134
20-24 1 Low 18 30 SSW 6 215 37 601 150
9/4 0-4 1 Low 18 30 SSW 6 215 35 531 133
4-8 1 Low 18 3.0 SSW 6 219 32 531 133
8-12 1 Low 18 25 SW 6 218 32 543 136
12-16 1 Low 18 25 SSW 6 217 30 509 127
K 16-20 1 Low 18 25 SSW 6 224 27 570 127
20-24 i Low 18 2.5 South 6 2 26 531 133
9/5 0-4 1 Low 18 25 South 5 226 35 507 127
4-8 1 Low 18 25 South 6 217 37 508 127
8-12 1 Low 18 25 South 5 21T 35 505 126
16-20 2 Heigh 21 15 South 5 230 78 1.165 261
20-24 2 Heigh 21 SSW 5 229 82 1.190 298
9/6 0-4 2 Heigh 21 15 South 5 228 88 1.176 294

>k Ran for four and a half hours to adjust the ship's clock
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Table 2-4.

Table of fuel consumption during Fisheries Research in Ocean Zone (Bitung ~ Naha, Naha ~ Yamagawa)

September 10~ 18, 2014 Fisheries Research in Ocean Zone(Bitung™ Naha). Northwest of Pacific Ocean

. TS Bl T e et Wi e R Fuel
Date Time zone generator od Pitch height deection Sorce (Gg) () consumption consumption an
eng. P deg)  (m) i ®) hour (8)
9/10 12-16 1 Low 20 05 SSW 5 44 85 498 125
16-20 1 Low 20 10 South 5 41 82 496 124
20-24 1 Low 20 10 South 5 4 77 492 123
9/11 0-4 1 Low 20 10 SW 4 37 84 478 120
4-8 1 Low 20 10 SSW 5 44 83 487 122
8-12 1 Low 20 15 SW 5 52 82 504 126
12-16 1 Low 18 15 SwW 4 3499 78 470 118
9113 8-12 1 Low 18 25 SW 3 340 65 466 117
12-16 1 Low 18 25 SSwW 5 335 64 468 117
16-20 1 Low 18 28 SW 5 341 63 465 116
9/14 0-4 1 Low 20 36 SSW 5 358 7.0 489 122
4-8 1 Low 20 3.0 South 5 355 70 495 124
12-16 2 Heigh 19 30 SSW 4 347 110 1,190 298
16-20 2 Heigh 20 28 South 4 349 101 1,123 281
20-24 2 Heigh 20 23  South 4 349 100 1,106 277
9/15 0-4 2 Heigh 20 23  South 3 351 104 1,104 276
4-8 2 Heigh 20 22  South 3 354 103 1,106 277
8-12 2 Heigh 20 20 South 2 345 106 1,112 278
16-20 2 Heigh 20 18 SE 2 350 114 1.103 276
20-24 2 Heigh 20 20 NE 2 343 115 1.096 274
9/16 0-4 2 Heigh 20 03 NNW 2 345 108 1,091 273
4-8 2 Heigh 20 0.3 North 3 348 103 1.104 276
8-12 2 Heigh 20 10 North 4 348 92 1.120 280
12-16 2 Heigh 20 1.0 North 5 355 93 1,127 282
16-20 2 Heigh 20 10 North 5 3 95 1,128 282
20-24 2 Heigh 20 10 North 5 355 108 1.136 284
9/17 0-4 2 Heigh 20 15 North 5 356 110 1,145 286
4-8 2 Heigh 20 1.5 North 1 358 106 1,152 288
8-12 2 Heigh 20 1.5 North 5 354 101 1.164 291
16-20 3 Heigh 24 20 NE 5 355 112 1.596 399
20-24 3 Heigh 24 20 NE 5 352 109 1.561 390
9/18 0-4 3 Heigh 24 15 NE 5 351 110 1,501 375
4-8 3 Heigh 24 15 NE 5 358 114 1,506 377
September 1922, 2014 Fisheries Research in Ocean Zone(Naha™ Yamagawa), Nansei Syoto
: N ol gl TP Wem o W Gl Sgssa, bl
Date Time zone generator Pitch height = | consumption consumption an
e speed eg) (&) direction force (deg) (k) ® o ()
9/19  20-24 1 Low 21 03 SSW 2 27 13 527 132
920 0-4 1 Low 21 15 WSW 4 21 7.1 515 129
4-8 1 Low 21 15 West 3 34 67 525 131
12-16 1 Low 19 30 NNE 7 61 42 534 134
16-20 1 Low 19 3.0 ENE 6 70 35 542 136
20-24 1 Low 19 25 East 5 63 43 527 132
921 0-4 1 Low 19 23 NE 6 54 52 514 129
4-8 1 Low 19 20 ENE 5 36 52 526 132
8-12 1 Low 19 25 ENE 6 27 53 525 131
16-20 2 Heigh 17 25 East 5 20 79 975 244
9/22 0-4 1 Low 19 0.5 East 3 12 6.3 467 117
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400 7

Fuel input rating an hour (€)
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17 18 19 20 21 22 23 24 25

Propella Pitch (degree)

A one generator engine 0-1m
A one generator engine 2-3m
B two generatorengines 0-1m
B two generatorengines 2-3m

A one generator engine 1-2m

A one generator engine 3-4m

H two generatorengines 1-2m
® three generatorengines 1-2m

Fig. 6. Fuel consumption of each number of generator engines
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