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Improvement of Gas Pipe Structure for ULCS using Flow Analysis
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Abstract Recently, container vessels are required to be applied various technologies to improve ship life-cycle and
operating efficiency for the cost decreasing of logistics. The degradation of engine efficiency due to the increasing
capacity of the ship and the related equipment of facilities are applied to large-scale ships without considering the
condition of ship operation by increasing the ship size and feature. In this paper, the flow analysis is performed with
existing gas pipe in large-scale container ship with the operation-condition of higher capacity engine and facilities,
and the results were used on the new gas pipe design for ULCS (Ultra Large Container Ship). The newly designed
gas pipe can be expected to increase the operating efficiency of ULCS.
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Fig. 1. Procedure to simulation
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Table 1. Exhaust gas data of engine
Engine Engine Exhaust gas Exhaust Exhaust gas
power power temperature gas flow flow/Engine
%) ) at T/C outlet (ke/h) power
) (kg/hykW
100 | 80,123 549 655,565 8
75 | 60,100 535 499,143 8
50 40,079 591 304,403 8
ME 25 20,039 585 171,459 9
100 68,493 546 573,389 8
75 51,371 530 463,814 9
50 34,246 560 319911 9
25 | 17,120 572 164,084 10
100 | 3,470 591 26,770 8
75 2,602 593 21,115 8
50 1,735 627 14,368 8
25 867 616 9,138 11
GE 10 347 549 6,698 19
100 3,135 617 22,133 7
75 2,351 636 16,971 7
50 1,567 648 11,906 8
25 783 618 7,754 10
10 313 543 5793 18
Average value 10

Table 2. Exhaust gas pressure data of engine

Spec. Value Unit
DemFed Max1m}1m 61,530 W
Continuous Rating

3 Piston 153,825
Pressure 5 Piston 256,375 kg/h
Total 615,300
Average Pressure 10 (kg/h)/kW
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Fig. 4. Gas pipe modeling
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Fig. 6. Improved gas pipe modeling
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Fig. 7. Improved gas pipe flow analysis
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Table 3. Exhaust gas pressure improvement rate

Spec. Value Unit
Maximum flow Existing 62.08 i,
rate Improved 52.92
Improvement rate 17.30 %
3. A&

g Zelolu] M%) shastol s pa Fof 43
S5 iS4 el AT & Ala, £ F
HE) A7 2 Aol wpel, sh2shol At Wi ¥
w7 37he B 5 sl

Bl RS Bato] wAle] el Frgo] AFH ]
Q% 77kl dead-zonee] WAISH: AR AL
o Y TR NS B AU Y £EO] Past
AAH 43 58] LEI FAPE 2 & 5 A
o olg EiE f39) AF L A% Tl e A
Aol © shstol male] AN Fa) Ao S
A, £8H89] g2 D AL ArHAgel 2 Egol @
Ao g,

References

Kim. Y, Kim. B. H, Park. S. G, Choi. B. K, Malenica.
S, "On the torsional vibratory response of 13000 TEU
container carrier - full scale measurement data analysis",
Journal Ocean Engineering, Vol. 158, pp. 15-28, 2018.
DOI: http://dx.doi.org/10.1016/j.oceaneng.2018.03.065

Perkovic. M, Gucma. M, Luin. B, Gucma. L, Brcko. T,
"Accommodating larger container vessels using an
integrated laser system for approach and berthing"
Journal Microprocessors and Microsystems, Vol. 52, pp.
106-116, 2017.

DOL: https://doi.org/10.1016/j.micpro.2017.05.015

Park. D. S, Kim. C. S, Jeong. D. C, "Heat-Structure
Coupled Analysis of Exhaust Gas Receiver in Large
Diesel Engine", Journal of the Korean Society of Marine
Engineering, pp. 18-19, 2005.

Cho. J. H, Yim. S. R, Lee. K. S, Han. S. E, "A study
on the evaluation of wind environment and analytical
method using CFD analysis", Journal of the
Architectural  Institute of Korea  Structure &
Construction, Vol. 28, pp. 99-106, 2012.

Park. Y. C, Park. H. S, Kim. S. P, "Analysis method on
structural safety evaluation of butterfly valve of piping
for LNG carrier", Journal of the Korean Society of
Manufacturing Process Engineers, Vol. 7, No. 4, pp

14

76-81, 2008.

[6] Taha. T, Cui. Z. F, "CFD modelling of slug flow in
vertical tubes" Chemical Engineering Science, Vol.61,
pp. 676-687, 2006.

DOI: https://doi.org//10.1016/j.ces.2005.07.022

[7] Shin. D. W, Kim. L. H, "A Comparison with CFD
Simulation and Experiment for Steam-methane
Reforming Reaction in Double Pipe Continuous Reactor"
Journal of Energy Engineering, Vol.22, pp. 226-236,
2013.

DOLI: https://doi.org/10.5855/ENERGY.2013.22.2.226

[8] Nielsen. K. 'V, Blanke. M, Eriksson. L,
Vejlgaard-Laursen. M, "Marine diesel engine control to
meet emission requirements and maintain

maneuverability", Journal Control Engineering Practice,
Vol. 76, pp 12-21, 2018.
DOI: https://doi.org/10.1016/j.conengprac.2018.03.012

[9] Park. S. K, "A study on temperature characteristic of the
gases supplied to SOFC system by utilizing the ship
exhaust gas", Journal of the Korean Society of Marine
Engineering, Vol. 37, No. 8, pp 822-828, 2013.

DOI: https://doi.org/10.5916/jkosme.2013.37.8.822

Z 4 ¥(Sungmin Choi) (739

€2009d 29 : FEv|EuSuEa
HIFER Y 2~F AL

020171 3¢¥ ~ @A : dv]Ew
Sogha giskl drlER Y ~gs

3 A

<ok
A Auk Aol A, 7|4 Ao, ALgA|2H
A & Y(Jongwon Kim) (439

2007 8% : KOREATECH #7]
ARpEeh (Tl
©2016%1 9¥ : KOREATECH 714

<AL

A5A, §Y71%, 8825 Aol



