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A Study on the Flow Characteristics around a
Hull Form of Coast-Canal Going Pusher-Barge

Sung-Yong Kim*, Young-Gill Lee** and Seung-Hee Lee™*
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Abstract

In this paper, the development of a pusher-barge hull form which enables the
continuous transportation along the coast and canal is performed. For the design
stage of the hull forms, these are developed for Kyungin canal which is will be
drawn up as the next contribution project of the Kerean government are adopted
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The model tests for the designed ship are carried out in the Inha University
Towing Tank and the numerical simulations are done with a finite difference
method based on MAC scheme. At first, the experiments are performed with
designed model ships from low speed to high speed including service speed{6knots)
among the corresponding designed speed. Resistance characteristics of designed
ships are compared with experimental results of other several pusher-barge hull
shapes. Next, the numerical simulations are performed for three cases, that is
pusher only, barge only and pusher-barge condition in the designed speed. Each
calculations are carried out in deep and restricted water condition. The flow
characteristics around hulls in the latter condition are compared with those in the

former condition.
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Table 1 Comparison of principal
characteristics between Mother ships and
designed hull forms

Pusher Barge
AAed [ AAd [ 71EY | A4
Lep (m) 25.0 365 75.0 53.5

B (m) 8.6 79 15.0 79
D (m) 37 50 5.7 50
draft(m} 30 2.7 4.2 2.7

IDisplacements|
(ton)

Design Speed
(knots}

LWT (ton) | 2460 | 4147 | 9230 | 2026
DWT (on) | 830 1622 | 3017 | 812
L/B 290 462 5.00 6.75

3340 | 5768 | 3540.0 | 10538

12.9 6.0 6.0

B/T 2.86 296 3.60 293
Lea
{+ ! positive |*3.07 m|+1.44 m|+1.23m | -1.14
direction)
Ca 0.519 0.723 0821 0.904
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Fig. 1 Lines of barge
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Fig. 2 Lines of pusher
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Table 2 Principal characteristics of
designed hull forms

Muodel Barge Pusher Pusher-Barge
Ship Ship | Model | Ship | Model | Ship ; Model
Eep 533 m [1.066 m| 365 m {0.730 m| 898 m {1.796 m

Dreadth | 79 m (0158 m| 79 m |¢158 m| 79 m (0158 m
Draft 27m [0064 m| 27 m [00d m| 27 m |0.04 m

l;e;:; 6 Knots | 0.44 ms {6 Knots| .44 ms |6 Knots | 0,44 ms
Range(Fn) 012 - 025 012 - 0.26 012 - 0243
Cs 0.904 0.723 0.814
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Fig. 22 Hull Pressure Distribution
{pusher, deep water condition)
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Hull (barge, deep water condition)
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Fig. 24 Stream Ribbons around the
Hull (barge. canal condition)
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Fig. 25 Stiream Ribbons around the
Hull (pusher, deep water condition)

Fig. 26 Stream Ribbons around the
Hull (pusher, canal condition)
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Fig. 27 Cp History
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Fig. 32 Perspective Views of Wave
Pattern (pusher-barge)
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Fig. 33 Wave height profiles along
hull surface (pusher-barge)
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Fig. 34 Hull pressure distribution
{pusher-barge, deep water condition)
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Fig. 35 Hull Pressure Distribution
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Fig. 36 Stream Ribbons around a Hull
(pusher-barge, deep water condition)

Fig. 37 Stream Ribbons around a Hull
(pusher-barge. canal condition)
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Fig. 38 Cp History
(pusher-barge, deep water condition)

Fig. 39 Cp History
{pusher-barge, canal condition)

Fig. 40 Grid system for numerical
simulation (tug-barge : Case 1)

Fig. 41 Grid system for numerical
gimulation {tug-barge : Case 2)
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Fig. 47 Hull Pressure Distribution
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Fig. 45 Hull Pressure Distribution
(tug : Case 1)

Fig. 48 Hull Pressure Distribution
{barge @ Case 2)
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