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Abstract

This paper - following 'Functional requirement of marine waste cleaning ships and organization
of the fleets’{1] - describes on the preliminary conceptual design procedure for the
multi~purpose marine waste cleaning system for shallow waters. The working area of this
system is Yellow Sea and part of South Sea of South Korea. As the first step, we determined
the functional requirements including the daily target of waste collecting. Then, the preliminary
conceptual design and general arrangements were carried out. In order to evaluate the safety
and efficiency of this designed system, the stability check and the computer graphic simulation
were carried out. Finally, the sea trial performance test of integrated systems in YeoSoo ports
was performed and the designed system was shown its validity and effectiveness.

Keywords: Preliminary conceptual design, Multi-purpose, Marine wast cleaning system,
System integration, Sea trial performance test
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Fig. 2 Operating concepts of the seabed
waste cleaning system
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Table 1 Principal dimensions
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Table 2 Hydrostatic Table

ctzl s w74 HYDROSTATICS

2000.12. 11

Draft  Molded DISPL. T.P.C MJI.C L.CB L.CF K.B. KM.T

B.O.K Volume

(M) (M*+3)  (TON) TON/CM M+TON M M M M
0.80 11489  117.76 1.83 2.03 2.243 1.399 0.447  12.306
085 12400 127.10 1.88 2.19 2169 1.278 0.474  11.777
090 13312  136.44 1.93 2.35 2.106 1.164 0.497  11.320
0.95 14291  146.48 1.98 2.53 2.022 1.035 0.529  10.897
1.00 153.00 156.83 2.03 2.71 1.938 0.904 0.561 10.518
1.05 16310  167.17 2.07 2.90 1.863 0.779 050  10.187
140 17319  177.52 2.12 3.08 1.798 0.659 0.615 9.894
115  183.80  188.49 217 3.29 1.717 0.530 0.646 9.624
1.20 19495  199.82 222 351 1.631 0.397 0.678 9.379
125  206.01  211.16 2.27 3.73 1.555 0.270 0.708 9.161
1.30 217.07  222.49 2.32 3.94 1.487 0.148 0.734 8.965
1.35 22871 234.42 2.37 4.21 1.413 0.079 0.765 8.776
1.40 24081  246.83 242 4.52 1.338 0.049 0.798 8.598
145 25290 250.23 2.48 484 1.270 0.021 0.828 8.437
1.50 26500 271.63 2.53 5.15 1.208 -0.006 0.855 8.201
1.86  277.30  284.23 2.56 5.30 1.182 -0.019 0.885 8.075

Draft  KM.L CDIP WET.  BLOCK PRISM. WL~A MID.

B.OK WP Area SURF. COEF. COEF. COEF.  COEF.

(M) M TON M*x2 M **2 (CB) (CP) (CW) (CM)
0.80 4451 0101 178.90  200.90 0.563 0.563 0.702 1.000
0.85 4444  -0.094 18360  207.30 0.572 0.572 0.720 1.000
0.90 4439 -0.088  188.40  213.60 0.580 0.582 0.739 1.000
0.95 4450 -0.080 193.10  220.00 0.590 0.5%0 0.757 1.000
1.00 44.65 -0.072 197.70 226.50 0.600 0.600 0.775 1.000
1.05 4478  -0.063 20240  232.90 0.609 0.609 0.794 1.000
1.10 4490 -0.055 207.10  239.40 0.617 0.617 0.812 1.000
1.15 4515 -0.045 211.80 24590 0.627 0.627 0.831 1.000
1.20 4544  -0.035 21650  252.50 0.637 0.637 0.849 1.000
1.25 4571 0024 22120 25910 0.646 0.646 0.867 1.000
1.30 4594  -0.013 22590  265.70 0.655 0.655 0.886 1.000
1.35 46.61  -0.007 231.00 272.90 0.664 0.664 0.906 1.000
1.40 4754  -0.005 23640  280.40 0.675 0.675 0.927 1.000
1.45 4893  -0.002 241.80  287.90 0.684 0.684 0.948 1.000
1.50 49.16 0.001 24720  295.40 0.693 0.693 0.969 1.000
1.55 48.46 0.002  249.90  300.50 0.702 0.702 0.980 1.000
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Fig. 4 Preliminary general arrangements
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Table 3 Initial weight estimation results
PART DESCRIPTION WEIGHT | LCG |L. MOMT| VCG V. MOMT
(ton) (m) (ton-m) (m) (ton-m)
A4 | HULL STEEL 110000 | 2800 | 308000 | 1570 | 172700
A A PART 4 4 110.000 308.000 172.700
Exabd 23000 | 9750 | 224250 | 2500 | 57500
WINCH 139 | -7.000 | -9730 | 3.000 4170
CRANE 5000 | -9750 | 48750 | 5000 | 25000
Z3g 0200 | -14250 | -2.850 | 4.000 0.800
DECK END ROLLER 0100 | -12970 | -1297 | 2500 0.250
CROSS BITT 0500 | -4.250 | -2.125 | 2.600 1.300
43 | 7l AL 0800 | -6.250 | -5.000 | 2.600 2.080
4% 0800 | -4.250 | -3400 | 5000 4.000
MOTOR FAN 0100 | -8750 | -0875 | 1500 0.150
AIR-CON 0100 | -4250 | -0425 | 5000 0.500
BOILER 0100 | -4250 | -0425 | 3500 0.350
AFT 1000 | -4250 |  -4250 | 4910 4910
&7 2 uE 0900 | -2750 | -2475 | 2500 2.250
94 PART &7 33.990 142.648 103.260
M/E & PROP.UNIT 5000 | -12.750 | -63.750 | 3.000 | 15000
NO.1 GENERATOR 1500 | -8500 | -12750 | 1.500 2.250
7}# | NO.2 GENERATOR 1500 | -8500 | -12750 | 1500 2.250
PUMP 1200 | -10.350 | -12.420 | 1500 1.800
PIPE FITTINGS 2000 | -8750 | -17.500 | 1500 3.000
71 % PART 24 11.200 -119.170 24.300
LA 1550 | -6.250 | 9688 | 1.400 2.170
A7l | FHYA 1050 | -12.000 | -12.600 | 3.000 3.150
=%,%35,54,94 1000 | ~4750 | 4750 | 7.000 7.000
A7l PART 2 4 3600 ~27.038 12.320
% A (LIGHTWEIGHT) 158790 | 1917 | 304440 | 1.969 | 312580
25 SEFd A Hol(oading) A4t 3. Al2~8lo] MsHds U Al
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Table 4 Loading condition

Condi. Light Full Load |Half Load|Full Load

Item Condi. |Departure| Condi. Arrival
Disp.(ton) | 15879 163.15 192.67 222.48
Deq.(m) 1.010 1.031 1.169 1.300
Df (m) 1.011 0.960 1.247 1.487
Da (m) 1.009 1.111 1.086 1.108
Dm (m) 1.010 1.035 1.166 1.298
Trim (m)| +0.002 -0.151 +0.161 +0.379
TPC (m) 2.041 2.061 2.189 2.320

MTC
(t-m) 2.800 2.834 3475 4.170

KMT (m)| 10557 | 10413 | 9618 9.045
KG (m) 1.969 1.962 2.115 2.231
GG, (m) | 0.000 0.000 0.000 0.000
GM (m) | 85838 8451 7.503 6.814
LCG (m) [ 1917 1614 1.963 2.191
LCB (m) | 1913 1.881 1.673 1.480
BGL (m) | -0.004 0.267 -0290 | -0.711
LCF (m) | 0.751 0.696 0.382 0.152

Table 5 Stability calculation

Half Full
Load Load
Condi. | Arrival

0~30| 0.848 0.831 0.738 1 0645
A1 0~40| 1.183 1.164 1.022 | 0883

Condi.| Light [Full Load
Item Condi. |Departure

30~40| 0.340 0.333 0.284 | 0238

Max. GZ 2.160 | 2078 1.900 | 1.657
(m)
Ang. at 23900 | 23600 | 20.800 | 20.100
Max.

Flood. Ang.| 40.000 | 40.000 | 40.000 | 39.100
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Fig. 7 Global positioning system configuration
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Fig. 10 Seabed waste detection test by video
camera
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