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A Study on Inflow Rate According to Shape of Dual Structure
Perforated Pipe Applied to Seawater Intake System
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1Hydm Science and Engineering Research Institute, Korea Institute of Civil Engineering and Building
Technology
*School of Urban and Civil Engineering, Hongik University
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Abstract 97% of water on earth exists in the form of seawater. Therefore, the use of marine resources is one of
the most important research issues at present. The use of seawater is expanding in various fields (seawater
desalination, cooling water for nuclear power plants, deep seawater utilization, etc.). Seawater intake systems utilizing
sand filters in order to take in clean seawater are being actively employed. For the intake pipe used in this system,
assuring equal intake flows through the respective holes is very important to improve the efficiency of the intake and
filtering process. In this study, we analyzed the efficiency of the dual structure perforated pipe used in the seawater
intake system using 3D numerical simulations and the inflow rate according to the gap of the up holes. In the case
of decreasing gaps in the up holes toward the pipe end, the variation of the total inflow rate was small in comparison
with the other cases. However, the standard deviation of the inflow rate through the up holes was the lowest in this
case. Also, stable flow occurred, which can improve the efficiency of the intake process. In the future, a sensitivity
analysis of the various conditions should be performed based on the results of this study, in order to determine the
factors influencing the efficiency, which can then be utilized to derive optimal designs suitable for specific

environments.
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Table 1. Conditions of numerical simulations
Variable

Value
0.029
7.0
1,028
16.0
30.0
0.0018

Intake discharge(m'/s)
Tidal level(EL,m)

Density of seawater(kg/m*)

Porosity of outer pipe(%)

Porosity of filtering sand(%)

permeability coefficient of filtering sand(m/s)
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Table 2. Cases of numerical simulations

Tidal Interval between
Intervals of | Bound
cwe | el | e Wi | el of | By
No_outer - Varying dlls];tl?:re%c
pipe interval 0,029 mJs
Case 01 0.5
Case 02 70 0.6
Case 03 0.006 0.8 Pressure
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Fig. 4. Generated meshes for simulation

Table 3. Numbers of nodes and elements

Case # of nodes # of elements

No outer pipe 1,241,535 6,751,046

Case 01 699,215 3,613,500

Case 02 701,256 3,624,924

Case 03 695,317 3,593,229

Case 04 696,671 3,599,445
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Fig. 6. Velocity distributions at x-z plane
(a) No outer pipe (b) Case 01 (c) Case 02
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Table 4. Inflow rate for each sector

(Unit : 107 ms)

Section Standard
Case .

1 2 3 4 5 6 7 g | Deviation
Case 0013.679 {3.708 [3.510|2.9423.1373.100|2.738 | 2.687 | 0.404
Case 01{3.897(3.479 {3.2063.2183.020|2.9182.911|3.241 | 0.327
Case 02/3.890(3.437(3.2983.170|3.1003.019{2.962|3.208 | 0.296
Case 03{3.903 {3.431{3.232|3.136|3.188|2.915|2.983|3.215| 0.307
Case 04/3.936(3.416(3.243|3.059|3.103|3.017|2.966|3.165| 0.315

Table 5. Velocity contours and vectors at x-y plane
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Fig. 7. Inflow rate for each sector
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