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Simulation for the Flowing Water Purification with Spring Shape Inside Chamber

CRL I B AT R IS

(Byung-Gyeon Jung - Byeong—-Ho Jeong - Jin—Jong Lee - Byeong—Soo Jung)

Abstract — Interest in application of ultraviolet light technology for primary disinfection of potable water in drinking water treatment
plants has increased significantly in recent years. The efficacy of disinfection processes in water purification systems is governed by
several key factors, including reactor hydraulics, disinfectant chemistry, and microbial inactivation kinetics. The objective of this work
was to develop a computational fluid dynamics(CFD) model to predict velocity fields, mass transport, chlorine decay, and microbial
inactivation in a continuous flow reactor. In this paper, It describe the how to design optimal UV disinfection device for ground water,
BWT and rainwater. Spring shape instrument silver coated located in inner side of disinfection chamber. It make lead the active flowing
movement target water and maximize disinfection performance. To search the optimal design method, it was performed computer
simulation with 3D-CFD discrete ordinates model and manufactured prototype. Using proposed design method, performed simulation and
proved satisfied performance.
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Table 1 75[W] UV lamp specification for experiment
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Item Spec.
Power capacity (W) 5

) ) Length (L) 11994
Dimension(mm) -

Diameter (D) 28

Ultraviolet Output (W) 26.0
Lamp Current (A) 0.84
Irradiance values(Im Distant) 90
(/e
Average Useful Life (h) 8,000
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Fig. 1 UV disinfection chamber structure
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Fig. 2 Calculation area and lattice without spring
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Fig. 3 Calculation area and lattice with spring
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Fig. 7 Velocity distribution in regard to turns number of
spring at chamber center
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Fig. 8 Temperature distribution

o L5 oE e odUA balanceE i
FF5o2RY WEyE £ dolyx 50W7t
& Eolvd ARgsd, <yA
n

AEerE 01KE

balance 4}

4.4 Xto|M = At

At e HEALlUA Aol ¥ 9o vERUITH ¥
5 ®welA UV e 1675 W/m2oln, ol& whe]ditat
1675 mW/em?7F A}, 353 Ao REF Abo]9]
71 FollA AR ZEF R A shAIRE Ak o2 160
Wiem?s& #sHA fA8E AL & 5 Aok WA #
A7 YT2HE FF74A HEs AR

ZAZEIE 160 m Wem? B, o] AZFES = ZALS
11~128 W/em?9< & 4 Atk

off B o

2 3

o

rlo

3% 9 Xte{Mo| FAo| X =AM
Fig. 9 UV radiation intensity

M Az

o2

A
A

1o
b
r\r

FTY RelMd MDER|of AlE0lM

Trans. KIEE. Vol. 59P, No. 4, DEC., 2010

45 dEdD 0y
A9 A Aol 2xgo] gt F99 gl Fel o

& s, gEAs, 494 2A o]

Chebe,
~Eye ANFT FHEFE 4

TR U, SAE e AT A HE
S SRR BANA RAS AEAWWe AR

}q AN ZALA S

3 2 Az Mo wE L Ast 2 STHAIZE
Table 2 Pressure drop and passing time in regrad to spring
turns number
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