Fire Sci. Eng., Vol. 33, No. 5, pp. 61-65, 2019 ISSN : 2508-6804 (Online)
DOI: https://doi.org/10.7731/KIFSE.2019.33.5.061 ISSN : 1738-7167 (Print)

[Research Paper]

HIEHO| @59t 0|5 AUE+ M| +X| HHUOM| S+ A
HlX12d Peregrine 22

Cl7JES

Pdehta A E St e, AT

AN . RIEHAT
A

B I R e s

Investigation of Hydrodynamic Force in a Portable Water Storage
Tank of Reentrant Bottom Shape using Nonlinear Peregrine Model

Jinsoo Park * Soohyun So’ - Taek Soo Jang''
Graduate Student, Dept. of Naval Architecture and Ocean Engineering, Pusan Nat. Univ.,
"Professor, Dept. of Fire Safety, Kyungil Univ.,
“Professor, Dept. of Naval Architecture and Ocean Engineering, Pusan Nat. Univ.
(Received July 30, 2019; Revised August 27, 2019; Accepted August 28, 2019)
2 o

B Ao A 18 Peregrine RHE o] &3] WlERo] 25 o) 5 iﬂoh% AR el %
FE dohd 82 Q18] AT e 2UUL
ol vAE Je WHh =@ 7129 4 Peregrine
Peregrine =92 FUT 20| A 51 9| Als}ol & solsh 2ol o1 el vt
B ME vESIGT. 1 A3, A ho AT £H20) S A el S B Qe
a1 7 ] Q1A= B4 Peregrine RS AHE-Sh= Zﬂ o AgsHAl moju= S Atk o]’ A=
olFd &g AR AL A = Al 7HE F JE ALR VY.

4>

ABSTRACT

In the present study, the hydrodynamic force affected by a lapping wave induced by supplied falling water acting on
the vertical wall of a portable water storage tank was analyzed using a nonlinear Peregrine model. The lapping wave’s
maximum run-up amplitudes and the hydrodynamic forces in the wall of the tank measured by linear and nonlinear
Peregrine’s models were compared numerically. As a result, it was concluded that the linear model may underestimate the
effects on the vertical wall; therefore, it is more appropriate to use a nonlinear Peregrine model. Furthermore, this result
can contribute to the stable structural designs of portable water storage tanks.
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Figure 1. Schematic diagram of the present system problem.
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physical domain (-L<x<0)

mirror domain (0<x <L)

computational domain(-L<x<L)

Figure 2. Computational domain for the numerical solution procedure.
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Figure 3. Numerical result of case 4 in Table 1: (a) nonlinear model, (b) underestimation in case of linear Peregrine’s model compared
to nonlinear one.

Table 1. Effects of the Position and the Height of Water Supplying Nozzle: Linear and Nonlinear Peregrine’s Model

Cose Nozzle Linear Peregrine’s Model Nonlinear Peregrine’s Model Underestimation
zy [m] a [m] Tmax [M] ) Tmax [M] Ry []
1 0.2 0.138 1.51 0.148 1.55 6.8
2 0.3 0.207 1.81 0.229 1.91 9.6
3 2 0.4 0.276 2.13 0.318 2.34 13.2
4 0.5 0.345 2.48 0.410 2.83 15.9
5 0.2 0.116 1.42 0.125 1.46 7.2
6 3 0.3 0.174 1.66 0.197 1.76 11.7
7 0.4 0.232 1.92 0.287 2.17 19.2
8 0.5 0.290 2.20 0.355 2.53 18.3
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