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Associated with Various Towing Operations of a Disabled Ship
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Abstract — When a disabled ship is being towed in a seaway, the speed and direction of the towed ship are esti-
mated by using the towing force and direction of the selected tug boats at the predicted sea conditions including the
wind and currents. In this paper, prediction method at the towing conditions of the various towing operations for a
disabled ship are studied. The proposed calculation method suggests firstly the method to import the speed and
resistance of the forward direction of the towed ship calculated by the existing computer program, second, the
method to calculate the speed and resistance of the towed direction of the towed ship acquired from the selected
tug boats at the initial towing conditions and lastly, the method to calculate the speed and resistance of the towed
direction for the towed ship at the stable towing conditions. These calculation methods have been applied to the
computer program and this program has been approved to be a useful program, capable of appropriately predicting
the towed ship’s conditions.

Keywords: Towed ship(3] | ¢14), Tug boat(oﬂ 141), Hull resistance(A A % &), Air resistance(& 7] A &),

Current direction(Z='3-3F), Wind direction(3-3F)
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Fig. 1. An Example of the Blendermann’s Air Resistance Coefficient
Chart.
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Fig. 2. Definition of the Initial and Stable Conditions of a Towed
Ship by Tugboat and Pushers.
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Pre Calculation

Step1: CI;\’feTs(i)ﬁggcghiCpalculation Total Resistance of Forward Direction without Air for Total Resistance
for Forward & Side Direction using PNT Program
Hull Resistance of Side Direction
Step 2 : Resistance Calculation
of Towed Ship Total Resistance of Towing Direction without Air
for Towing Direction 1
| Wind Resistance of Towing Direction |
¥
I Total Resistance of Towing Direction with Air |
¥
| Towing Speed with Current |
v
| Wind Resistance of Lateral Direction |
¥
| Current Resistance of Lateral Direction | [Change Tow Angle
T
Step 3 : Integrated Towing Force v Tow Speed
and Moment for Initial I Towing force of Moving Direction |
and Stable Condition
| Towing force of Lateral Direction |
i
I Towing Moment of Towed Ship |
Step 4 : Decision Vioving F = Resistance™
for Stable Condition aw Moment =0 ?
Step 5 : Final Prediction L Final Prediction for Stable Condition '

for Stable Condition

Fig. 3. Flow Chart of the Towing Condition Calculation associated with Various Towing Operations.
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Table 1. An Example Output for the 300K VLCC Ship
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MULTI-BARGE MULTI-DIRECTION SIMULATION [MTOW1]

FILE NAME: mt1.eun 09-jul-14

SHIP OWNER: KRISO-MARINE LENGTH B P (M) :320. 000 LATERAL A HULL (M2): 6600.0
SHIP NAME : [SO 300K BREADTH (M) - 58.000 LATERAL A_WIND (M2): 3900.0
IMO NUMBER: 1500000000 DRAFT FWD (M) = 20. 800 ADDED FACTOR RES © 0.100

DRAFT AFT (M) : 20.800 NO OF PUSHER/BARGE : 3

TOTAL SPEED_ VKS(KNOT): 1.000 2.894 .859 4.824 5788 6.753 7.718 11.576
TOTAL RESIST.  RTT (KN): 50.0 1557 3.2 375.9 523.5 695.7 892.5 1944.0
WIND RESIST. DELWIN (KN) : 20.0 31.4 6.2 41.5 47.3 53.4 60.0 90.5

INITIAL CONDITION

WIND SPEED (M/S):  4.500 TOWED SPEED (KNOT): 5.000 SPEED W/CURR (KNOT):  4.378
WIND DIRECTION(DEG) :  25.00 TOWED ANGLE  (DEG):  10.00 HULL RES TOW (TON): 614.33
CURRENT SPEED (KNOT) :  0.800 TOTAL RES AHEAD(KN):  398.0 WIND RES TOW (TON):  10.38
CURRENT DIRECT(DEG) :  39.00 WIND RES AHEAD (KN) : 42.5 TOTAL RES TOW (TON): 624.71
HULL RES AHEAD (TON):  39.88 WIND RES SIDE (TON): 3.48
HULL RES LATER(TON) : 3311.61 CURRENT RES S (TON):  40.27
TOW LONGITUDINAL LATERAL TOWING TOWING CABLE  TOWING LATERAL CENTRAL
NO POSITION (M) POSITION (M) ANGLE (DEG) FORCE(TON) RES DRAG(TON) DRAG(TON) MOMENT (TON)
1 160. 000 0. 000 M 500 140.0 0.05 132. 49 11.59 1854. 7
2 -160. 000 25.000 M 60.00 10.0 0.00 6.43 -1.66 -1510.6
3 0.000 -29.000 F0.00 40.0 0.00 39.39 6.95 1160.0
TOTAL 178. 31 10. 88 1504. 0
STABLE CONDITION
WIND SPEED (M/S):  4.500 TOWED SPEED (KNOT):  3.376 SPEED W/CURR (KNOT): 2.754
WIND DIRECTION(DEG) :  25.00 TOWED ANGLE  (DEG): 5.82 HULL RES TOW (TON): 171.06
CURRENT SPEED (KNOT):  0.800 TOTAL RES AHEAD(KN):  195.0 WIND RES TOW (TON): 1.65
CURRENT DIRECT (DEG) :  39.00 WIND RES AHEAD (KN) : 33.5 TOTAL RES TOW (TON): 178.71
HULL RES AHEAD (TON):  18.11 WIND RES SIDE (TON): 2.22
HULL RES LATER(TON) : 1509.59 CURRENT RES S (TON):  37.61
TOW LONGITUDINAL LATERAL TOWING TOWING CABLE  TOWING LATERAL CENTRAL
NO POSITION(M) POSITION (M) ANGLE (DEG) FORCE(TON) RES DRAG(TON) DRAG(TON) MOMENT (TON)
1 160. 000 0. 000 M 0.82 140.0 0.05 132. 49 11.59 304. 1
2 -160. 000 25.000 M 55.82 10.0 0.00 6.43 -7.66 -1464. 1
3 0. 000 -29.000 F0.00 40.0 0.00 39.79 4.06 1160.0
TOTAL 178.72 7.99 0.0
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