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strainer in a horizontal pressurized type swimming pool
filtration system using flow simulation
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ABSTRACT

As interest in the quality of life increases, public sports facilities as swimming pool are increasing. As interest in swimming

increases, demand for swimming pools across the country is increasing. Therefore, there is also an increasing interest in the

economic loss of water maintenance costs. This study aims to evaluate the performance of pool filters according to strainer

shapes, which are important components of a pool filtration system, and to obtain data to help design pool filters in the future
by analyzing internal flow fields. For the flow analysis according to the shape of the strainer, the magnitude of vector of the

strainer part of the diagonal type model is larger than the vertical type model. It is showed that the model using an diagonal

type strainer during backwashing will increase the expansion rate of the deposition and remove more contaminants from the

filter medium. In this paper, it will propose an improved strainer shape during the filtration and backwash process of the

swimming pool filtration system with comparison of the results of the strainer shape change and validate of the flow analysis

results of the computational swimming pool filtration system.
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Fig. 1 Statistical data of swimming pool and public facilities utilization
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Table 1 Filter specification and specific density

Garnet Size(mesh) | Filter Media Size(mm) Specific Density

#20/40 0.43~0.85 4.1

Table 2 Turbidity data change with variation of circulation

pump pressure

Case 1 Case 2

Inlet Outlet Inlet Outlet

Pressure(Mpa) 0.16 0.12 0.18 0.14

Turbidity(NTU) 0.17 0.14
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Table 3 Grid composition of swimming pool filtration system

. Number of Nodes Number of Elements
Location . . . .

for vertical/ diagonal for vertical/ diagonal

Upper grid 3.16 X 10°/4.73 < 10° 1.65 % 10°/2.61 x 10°

Lower grid 1.13x10%/4.10 < 10° 5.78 x109/1.93 < 107

Strainer 1.64 < 10°/4.04 < 10° 6.74<10°/1.61 < 107

Total 3.09x100/8.62 < 10° 1.41x107/3.81 < 10"

(a) Upper part

(b) Lower part

(c) Strainer part

Fig. 6 Grid of swimming pool filtration system
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Fig. 7 Pressure drop in filtering of existing swimming
pool filter using Ergun equation

46

. . o .
|- ZIMAl - O|E - 23

od
fol

Table 4 Results of flow analysis for pressure drop during
filtration without filter material

Pressure(Pa) UD S Pressure Drop

Vertical Strainer Without Garnet | 103,742 | 102,564 1,178

Diagonal Strainer Without Garnet | 104,779 | 102,591 2,188

Table 5 Results of flow analysis for pressure drop during
filtration with filter material

Pressure(Pa) ub S Pressure Drop
Vertical Strainer 129,513 | 102,548 26,965
Diagonal Strainer 135,155 | 102,532 32,623

Table 6 Comparison of net pressure drop by the filter
during filtering in vertical type swimming pool filtration
system

Ergun Equation | Flow Simulation Deviation

Pressure drop

0,
(Pa) 95 %

23,320 25,787

Velocity
Vector 1

! 2.560x 10°

1,920 x 10°
1.280 x 10°
6.400 X 10 -1

0.000 x 10°
(msT)

(a) Vertical type

Velocity
Vector 1

' 2.560 % 10°

1.920 x 10°
1.280 x 10°
6.400 % 10 =1

0.000 x 10°
(ms?)

(b) Diagonal type

Fig. 8 Vector distribution during filtration of swimming pool
filter
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(a) Vertical type

Velocity
Vector 1
2.560 % 10°
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1.280 % 10°
6.400% 10 =1

0.000 x 10°
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(b) Diagonal type

Fig. 9 Vector distribution during backwash of swimming

pool filter
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Fig. 10 Pressure distribution during backwash of swimming
pool filter
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(a) Vertical type

Velocity
Vector 1
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(b) Diagonal type

Fig. 11 Pressure distribution during filtration of

pool filter
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Fig. 12 Strainer vector distribution during backwash of

swimming pool filter

48

N
Ho

0x

dsis

Velocity
Vector 2
' 3.000 x 10°

2,500 x 10°

1.500 % 10°

7.500 x 107+

0.000 x 10°
(m sty

(a) Vertical type

Velocity
Vector 3
. 3.000 x 10°

2,500 x 10°

1.500 x 10°

7.500 x 107+

0.000 x 10°
(msh)

(b) Diagonal type

Fig. 13 Strainer vector distribution during filtration of
swimming pool filter
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(b) Diagonal type

Fig. 14 Strainer shear rate distribution during backwash of
swimming pool filter

Aol tet £ A o] e A 5
ofa)9] AF A9 Hel 7Bt 7 0.211 keyfom?
AAzACR Rojelgict. .2 SN AAZAGA o
FargEol A A Tl YA ZHT e BT
Hof Qreielsl e RS Holsio] fEHHCR
Z} o170 A 8] 2 Table 72} Zo] £85It /-5
A 7%34. =3} ote 1—‘5].7]. H]-}\H‘c-;]. = U:H AL 2~odRF o:]
7|7t A 4297 o7 Hoh fF
T st 2stol] 7o) Atk 9l Pipelo] i
AEYolUE Fol &R AAI7E ool ofs Aol
G% A B3 wob) uhRoleha WekHd, 2, A
AEdol] WS A7) olablst B o5 A
A9 £EFE 2Esiel] e 2%
2 wolth ol ol Al ofniel o)
oA vietE A AR AEFo|UrE fET A
fenal=

AAA Al A= sl oal Fi 4= Qick, ojuf iz
oo} & Mpre oG dEEelth & A Al ofat
W7t 52t 7] A&t kot oy AF) ¢kl o))
el A(4)~ A6)S o]8dte] oA HafEdEE

g 7 & Uk Fold 24 F3 ANl Gat

ﬂJIﬂJ o.,>i

P

¢

0_4

S=RMPIHSE =28 267, 3=, 2023

AEIO] AE O[] SA}

Hatof MHE gds g7

Table 7 Result of flow analysis on the flow of the volume of

the reverse tax exemption in consideration

Mass Flow(kg/s) In Out
Vertical Strainer 9.242 -9.235
Diagonal Strainer 8.380 -8.380

Velocity
Plane 6

F 1.478 x 1072

- 1108 x 1072

7.390 x 1073

3.695 x 1073

0.000 x 10°
(m s-1)

Fig. 15 Velocity distribution during backwash of filter surface
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