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Pulling Power of the KAIYO MARU,

Fisheries Research Vessel
By

Goro SAKURAI

This report describes the experimental results on the pulling power of the KAIYO
MARU, large fisheries research vessel, Fisheries Agency, Government of Japan.

Table 1 shows the specification of the KAIYO MARU. Table 2 and Fig. 1. A~
C give the results of the experiments. Table 3 and Fig. 2 show the relation between
the propeller speed and the input power of the propulsion motor under sailing and
towing net.

The relations between the shaft horse power (B.H.P.) and the power to pull
trawl net (E.H.P.) were approximated as follows:

During the fair wind, force less than 8 (Beaufort scale),

E.H.P.=0.3630 (B.H.P.) —54.1713.

During the fair wind, force more than 4,

E.H.P.=0.3768 (B.H.P.) —27.2555.

According to Table 3 and Fig. 2, to get the same propeller speed, the input
powers of the propulsion motor under towing net were about 1.4 times of those under
sailing. And in the same input power, the propeller speeds under towing net dropped
by 8~13 r.p.m. as compared with those under sailing.
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Tabl 1. Specification of the Kaiyo-maru.

Length (OA) 91.87 m DC Generater

Breadth Moulded 15.00 m 425 V%620 KW x 1400 r.p.m. x4

Depth (Shel, DK) 9.20 m DCG Diesel

Gross Tonnage 253948 ton Licence Mercedes-Benz MB 820 Db x4

Propulsion Sysiem 1400 r.p.m. x 950 ps
Diesel Electric Propulsion Propeller

Propulsion Motor 5 blade x 3400 mm x 2990 mm pitch x|
DC 850 Vx 1150 KW x180/240 r.p.m.x 2 Trawl Winch Capacity 25 tonx 60m/min.

Electric Motor 300 KW
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Table 2. Results of field trial.
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F2 106 350 110 2.1 | 153 | 19.5 | 14.4 403 920 1227
F2 194 500 90 2.3 | 10.5 | 24.5 9.6 294 670 893
F3 195 500 100 1.8 | 11.7 | 25.0 | 10.6 254 720 960
Calm 100 300 100 2.3 | 13.2 | 2.0 | 122 374 800 1067
F2 400 | 1000 9 2.1 | 102 | 29.5 8.9 249 600 800
F3 304 750 90 1.9 9.0 | 28.0 8.0 203 580 773
F1 82 250 100 2.4 | 12.6 | 21.5 | 11.7 374 820 1093
F3 145 350 100 2.4 | 11.3 | 27.0 | 10.1 323 750 1000
F2 258 650 100 2.1 | 10.8 | 25.5 9.8 274 800 1067
F2 332 750 100 2.0 | 12.3 | 28.5 | 10.8 288 830 1107
F3 176 450 100 2.1 | 156 | 25.0 | 14.1 395 820 1093
F2 184 450 100 1.9 | 15.6 | 27.0 | 13.9 352 800 1067
F1 218 600 ) 1.6 9.0 | 25.5 8.1 173 560 747
F3 184 450 90 1.8 | 11.7 | 27.5 | 10.4 250 600 800
F3 123 400 100 2.1 | 127 | 21.0 | 11.9 333 800 1067
F3 124 400 100 2.2 | 129 | 210 | 12.1 355 750 1000
F2 138 450 100 2.2 | 10.2 | 23.5 9.4 276 820 1093
F1 180 550 95 2.1 | 10.5 | 23.5 9.6 269 680 907
F3 222 700 90 2.4 7.2 | 25.0 6.5 208 580 773
F 3 140 350 80 1.9 6.6 | 27.0 5.9 149 400 533
F3 158 500 90 2.1 | 10.6 | 24.0 9.7 271 600 800
F3 335 -| 1000 90 1.7 | 12.0 | 27.0 | 10.7 243 600 800
F 4 380 950 100 2.5 | 10.2 | 18.0 9.7 323 670 893
F5 518 | 1200 90 2.2 | 10.3 | 29.0 9.0 264 580 773
F 4 475 | 1100 100 2.1 | 12.3 | 295 | 10.7 300 700 933
F 4 115 350 90 2.1 9.7 | 23.0 8.9 249 590 787
F 4 130 400 85 1.8 | 10.6 | 23.0 9.8 235 520 693
F5 162 450 100 1.9 | 17.0 | 23.5 | 15.6 395 850 1133
F 4 160 500 100 2.1 | 15.0 | 22.0 | 13.9 389 800 1067
F5 130 400 90 1.5 | 16.5 | 22.0 | 15.3 306 600 800
F 4 186 500 90 2.2 9.3 | 23.0 8.6 252 590 787
F 4 92 | 350 85 2.3 8.1 | 22.0 7.5 230 500 667
F5 50 200 85 2.4 7.2 | 18.0 6.9 221 500 667
F 4 173 550 95 2.1 | 11.3 | 23.0 | 10.4 291 660 880
F5 173 550 95 2.3 | 11.4 | 23.0 | 10.5 322 680 907
F 4 124 450 90 2.1 | 10.7 | 200 | 10.1 283 600 800
H 4 130 500 90 1.8 9.3 | 29.0 8.1 194 510 680
H3 83 350 90 1.8 9.3 | 19.0 8.8 211 620 827
H 4 134 450 90 2.1 | 111 | 23.0 | 102 286 600 800
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H4 102 350 95 2.5 10.2 22.0 9.5 317 660 880
H4 50 200 90 1.9 6.9 18.0 6.6 166 600 800
H 4 127 400 90 1.9 7.8 23.5 7.2 181 580 113
HS3 166 600 110 2.2 11.4 20.0 10.7 314 1050 1400
H3 123 400 100 2.1 13.2 23.0 12.2 342 640 853
H3 190 650 90 2.1 5.7 25.0 5.2 146 600 800
H3 140 450 95 2.4 9.5 22.0 8.8 282 640 853
H6 1065 2500 130 1.5 19.0 35.0 15.6 312 1700 2267
Hé 230 700 120 1.8 10.0 27.5 8.9 214 1300 1733

Remarks : F; Fair wind, H; Head wind.
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Fig. 1. A. Relation between shaft horse power Fig. 1. B. Fair wind, force more than 4.

(B.H.P.) and power to pull trawl
net (E.H.P.). Fair wind, force less
than 3 (Beaufort scale).
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Fig. 1. C. Head'wind. @ : Force 3, O : Force 4, (B : Force 6.
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Table 3. Relation between propeller speeds and input powers of propulsion motor.

Propeller speed

Input power of propulsion motor (KW)

Py /Py

(r.p.m.) Under towing nct Under sailing
() (Py)

80 400 280 1.43
85 507 370 1.37
90 592 420 1.41
95 670 490 1.37
100 782 580 1.35
110 985 710 1.39
120 1300 980 1.33
130 1700 1210 1.41
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Fig. 2. Relation between propeller speed and
input power of propulsion motor under
sailing and towing net.
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E.H.P.=0.3630 (B.H.P.) —54.1713,
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E.H.P.=0.3768 (B.H.P.) —27.2555
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