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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.

Keywords : Flow Analysis, Gas Pipe, Operating Efficiency, Ship Logistics, ULCS

1. M2 Aute] R ol et 1 A7)9 Fale) Sk A

Serkg ),
kel B, Rl st 2 di@gste] nef 7} ) Z018 ZAdge]y Huks gad o 8317 934
THAANME B0 S @2}% ffsto] Aeloldde] tf = q7e] B0 Wl Fag a4w g, uj7)7)
da12 Fska ik olelg AEe) Yy °loH A 2 spelz AR 2 A 27)57ke) wlElste] -
Hrell JAjE = AR, 7 S84, Al R e 5 AAA I o= A & Adoly 8-S wFEe Aut AA

B R e 089% 4R/ ughstn 25 ag AT A AU olste] ATHle.
"Corresponding Author : Jongwon Kim(Korea University of Technology and Education)

Tel: +82-41-560-1249 email: kamuiai@koreatech.ac.kr

Received January 30, 2019 Revised March 25, 2019

Accepted April 5, 2019 Published April 30, 2019



FFAS &= BA) A20W AT, 2019

oo
2]
N
)

)
=

ki o
N Mo
&
o
=2,
=
ofy
fo
_O,L',
=
tlo
o
m
fo
[

1

&
[
Egr%rﬂ
2
OLE,‘_Q,‘M
= =
2 23
oft
o
P

1
%
£
B
r_%y‘
ox
tlo
17
o
e
)
it
&1:’
=z
N
r o)
o=t
(o3

B
B
ol
yo e
rr
BN

o}m;

2,
il
z
Hoox ko2
>
e =
2w
tlo -4
0,
N e
2
A o
=
:Oé

AN

ol
_

{0

B N L
O

ste] T3],

HAe] AgEo] o] Al

e 2 e N
_]II

o
2,

2

g rlo

i
HT - off
Loy

™M 2 o M oox
o
12 2
Mo lo B> ok
o 2o

ookt o
PR

ko o 9
B ool
mlrumlom
=W
T =
= o
E=AEN
T
2
e
:r:sruﬂ,
% %
—r‘mo
T
—-—’%ﬂo
|
LS
S
e =%
—I-L/
2 o
v

N
2

sk
Ikl_o‘Ln
L g

8 8y (main issues)S A 93stal o] &
B Al olAS Faf A8 2y Auks 913 7

=
shol= wuYS ATskgnh

lo,

ofy

2252~ W2 (Navier-Stokes Equation)& -4 24 H
(FVM: Finite Volume Method, ©|3} FVM)S Al-&-3lo]
olxkz} ko wa Wghe o WAAS X Vel &
2EES AREEt] FA 5 EAE siMEte Aol

32 HIEEA FAlCl tigh vol- 282 w2l

2 A1), @)% 2ol ek 5 glrh4l

o

(e3

o(pUi) _
oxi =0 (1)
f ; ; A
o o MU | @)
ot T ox; ox; 0w ox; o

i

o317 A,
0 719 W(=1.225kg/m?® )
i 329 AuAFEA L Wk el
x; 37 A aFE A

ul

s

Ho
offt
A
o,
Jeb
fad
il
Ho
=
i)
i3
I
o
o
Lo,
S
=
L

Analysis of ULCS engines and gas pipe

Gas pipe modeling

CFD analysis and analysis of results

Gas pipe improvement

Improved gas pipe modeling

Improved results analysis

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 aas flow flow/Engine
%) W) at T/C outlet (ke/h) power

(K) (kg/h)/kW

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 34,246 560 319,911 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

10 347 549 6,698 19

G/E 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
Derated Maximum
Continuous Rating 61,530 kw
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. 5. Gas pipe flow analysis
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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 s
rate Improved 52.92
Improvement rate 17.30 %
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