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A Fluid Analysis to develop the Damper for Tsunami
Prevention in Nuclear Power Plant

Aes”

Do-Hun Chin"™

{Abstract)

The purpose of this study is to develop a damper that protects against the dangers
of tidal waves since there’s no function to block the inflow of large amounts of water
into the inside When natural disasters such as tidal waves occur. Therefore, it
intended to derive the design data by simulating through flow analysis in order to
predict the pressure that a damper configured to open and close manually or
automatically receives. It examined the preceding researches first and conducted the
flow analysis, to predict the force of the damper installed on the bottom of the
building’s outside to prevent the inflow of seawater into the inside when natural
disaster occurring. As a result, it showed that, in the event of a tsunami, it moved
about 170m and the time impacting the damper occurred within about eight seconds,
and, at the moment, the damper door was pressured about 17bar. Also, it could
identify that the load was approximately 900kN and the force by the fluid was
applied to the damper door.
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Fig. 3 Results of Koshizuka’s experimental data
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Fig. 5 Results of present CFD data
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Fig. 9 Initial condition of tsunami wave
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Fig. 11 Results of pressure distribution at damper door
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Fig. 12 Results of force distribution at damper door



KSAU(C

A WULOM MLO| YRS U LS AT REHY 59

5 4= 1, pp. 21-28, (2015).

A37) $I8) AXE el W S B
Bl ] Stk e o%awﬂv

—_—

—_

A

4 A% ol shee] sl
Lk g o A

2
Az s fUE

ﬂJ mlo 055 %

oF 170m o3t W
AlZto] oF 8z ofufjo] HAYS}

o L oF 17par9 ¢S
AS & 5 Aot Eob o5 oF 900kNO.
A2l ofgk o] wu Toljofl Zhse £l

H
o

HDEH

Kim. B. T, Koh. S. W. and Kim. K H.,
“Stress Analysis on the Profile of Blast Wall
with Finite Element Method” Journal of the
Korean Society of Manufacturing process
engineers, Vol. 11, No. 3, pp. 130-137, (2012).

Park. J. Y., Yi. C. S, Chin. D. H., “Numerical
Analysis on the Development of Shut off Damperfor
a Tsunami at a Nuclear Plant “Journal of the Korean
Society of Manufacturing Technology Engineers,
Vol. 23, No. 5, pp. 471-477, (2014).

Seo. J. H, Kim. B. T., Chin. D. H., Yoon. M.
C. Kwak. J. S, “Comparison of the Contact
Characteristics for Sealing strips of the Tsunami
Damper”, Journal of Korean Society of
Manufacturing process engineers, Vol. 14, No.

[4] Nam. K. S., Choi. K K., Choi. H. M,, Kim. J. K.,
Yeum. S. H,, Lee. S. S, “Study on the Improvement
of Strength of Excavator Attachments Considering
the Field Environment”, Korean Society of
Manufacturing process engineers,, Vol. 15 No. 1,
pp. 122-128, (2016).

[5] Yi. C. S, Chin. D. H., “Numerical Analysis on
the Development of a Ventilation Opening
Louver for Marine” Korean Society of
Manufacturing process engineers, Vol. 16, No.
1, pp. 30-35, (2017).

[6] Yi. C. S., Chin. D. H., “Numerical Analysis of
the Development of an Air Conditioning Duct
for Marine and Oil Drilling Ships”, Korean
Society of Manufacturing process engineers, Vol.
16, No. 2, pp. 50-55, (2017).

[7] Yi. C. S, Lee. B. H, Chin. D. H, “A Study
on the Flow and Structural Analysis in Air
Conditioning Duct for Marine Offshore”, Journal
of the Korean Society of Manufacturing process
engineers, Vol. 18, No. 3, pp. 88-93, (2019).

[8] Koshizuka, S., Tamako, H. and Oka, Y., “A particle
method for incompressible viscous flow with fluid
fragmentation”, Journal of Computational Fluid
Dynamics 4(1) 29-46, (1995).

[9] Onno Ubbink, ‘“Numerical prediction of two
fluid systems with sharp interfaces”, Doctorate
Thesis, London University, (1997).

[10] Sussman, M., Smereka, P. and Osher, S.,, “A
level set approach for computing solutions to
incompressible two-phase flow”, Journal of
Computational physics 114 146-159, (1994).

[11] Chin. D. H, “A Study on the Numerical
Analysis of Internal Flow in a Cone Type
Valve”, Journal of KSIC, Vol. 23, No. 2, pp.
199-207, (2020).

(4= 2021.01.08. 44 2021.01.26. AREF: 2021.01.27.)



