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Flow Analysis of a Two-Dimensional Moonpool in a Moving Vessel

C. S Song and S. O. Park

The moonpool i1s a vertical well in floating barge, frequently found in drilling ships and in
diving support vessel. In this paper, numerical simulation of two-dimensional flow in moonpool
situated in moving vessel is carried out using the commercial software FLUENT. The focus of the
simulation is to understand drag generation mechanics of moonpool flow. To examine the effect of
free surface motion on the drag, simulations are also carried out by employing two different
boundary conditions at the free surface.
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Variables Scheme
Pressure Body Forced Weighted
Momentum QUICK
Pressure—velocity PIS0O

Multiphase Model
VOF Parameters

I-— v
Surface Tension

Volume Of Fluid
(Geo-Reconstruction
CSF model

Table 1. Discretization Scheme

Simulation Simulation
without bottom| with bottom
region region
M
eanDrag 0.0098 0.0193
L_(Eoefflclent

Table 2. The results of simulation without
bottom region and with bottom region

Mean Cd of| Mean Cd of

Re(X10,000) | Symmetry VOF
Condition Sirmualation

1 0.0183 0.0193

2 0.0187 0.0185

3 0.0192 0.0196

4 0.0202 0.0206

5 0.0221 0.0232

Table 3. Mean Cd of Each Case
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Number( X 10,000) Froude Number e R gl e Sk il
1 0.101 > i A
= M T
3 0.303 v ;
4 0.404 - a | - “
5 0505 poies
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Table 4. Reynolds number and Froude number

Reynolds Fluctuation extent
Number(X10,000)| of free surface(%)
1 0.1
2 0.5
3 1
4 2
5 4

Table 5. Fluctuation Extent of Free Surface

-

Sea Floor

Fig.1 Moonpool®] &4}

A AIR |~

W L~

Ve L~
SHIP D} SHIP

P ¥ |~

— WATER
U
(Free Stream)

Fig.2 Moonpool?] 7%

(A) AAAZA (B) VOF AN
Fig.3 AMl 488 ¥ Az

Copyright (C) 2005 NuriMedia Co.,

Fig4 A3te] & #7529 W3}

o
[t

Howt

amn| amn|

(A) A 4A=" (B) VOF AL
Figb #lole25d 0 I LA+

o

(A) Hol&E=5:10,000 (B) &lol&E=5:50,000
Fig6 HAAAZAY H$ moonpoold] W<

FHE

(A) #lo]E25:10,000 (B) @) 2=4:50,000
Fig.7 VOF A4t 7%, moonpool®] W2
A%

vy

©
T

Ltd.



230 o3 HEY FRALRATY

[cFDo 22 |

VOF #4431}

H
10,000
: i i (A) Moonpoool®] & ¥ (B) Moonpooold] RE H
;E-r PR iﬁ{ Fig.11 VOF A4tolA o] o) T & Hay A
R +, moonpool®] HE WE <t X
iﬁ“}":{j .... o

(A) Moonpoool?] ¢ ¥ (B) Moonpoool?) ¥ 8
Fig.12 fiA A AZANA d&o] Joj T & H42Y
7§, moonpool?] ¥ & W E ¢FPe XY

50,000 PN

Fig.8 #lolszs4 e

3 S
Presscrapie)

(A) Moonpoool?] ¢k # (B) Moonpooold] 4 9
NS W Fig.13 VOF Aol Fgo] A & 2y 3
g " $, moonpool®] H& wg =¥ £¥
I / I ] _
i’ I #nss
o o . [1] Aalbers, AB., "The Water Motion in a Moonpool,”
oo e e e ] Ocean Engineering, Vol. 11, No. 6, 1984, pp. 557-579.

[2] Molin, B.,, "On The Piston and Sloshing Modes in
Moonpools,” Journal of Fluid Mechanics, Vol. 430,
2001, pp. 27-50.

[3] frAE, AeE, "2E2F oA FEL F17E FAT =
A AT dPzMTI R4 =83,
1999, pp. 424-427.

[4] Hirt, C. W. and Nichols, B. D, "Volume of
Fluid(VOF) Method for the Dynamics of Free
Boundaries,” Journal of Computational Physics, Vol
39, 1981, pp. 201-225.

[5] Brackbill, J. U, Kothe, D. B. and Zemach, C., "A

(A) BB A=A (B) VOF A%k
Fig9 #ols2+d ©& FFTE %

(A) Moonpoool®] 28 8 (B) Moonpoool?] HW 9 Continuum  Methods for Modeling  Surfaces
Fig.10 i3 AAZA AN o] Ju & Hi2y Tension,”Journal of Computational Physics, Vol. 100,
7d-¢, moonpool®] ¥ & wE ¢t E X 1992, pp. 335-354.

Copyright (C) 2005 NuriMedia Co., Ltd.



	전진하는 2차원 moonpool의 유동해석
	Abstract
	1. 서론
	2. 수치 기법
	3. 계산 결과
	4. 결론
	참고문헌


