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The assessment of self cleaning velocity and optimal flushing
velocity in water distribution system
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Abstract : The flushing is important to maintain good water quality in water main. It is a technique of using water velocity to
remove sediments in water distribution system, The variety of water quality problems can occur in a distribution system, so too
can a variety of benefits be gained by system flushing. In order to effectively perform the flushing, the contaminants to be removed
to set up and it can be solved, it is necessary to ensure the proper flow rate, In this study, the removal of contaminants present in
the inner water pipe attached loose deposits such as fine particles of granular activated carbon, sand and iron corrosion product
sought to derive flow rates, Thus, the constant observation of using pilot plant scale water distribution plant for the movement of
floating characteristics of particles were assessed,
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Table 1. Specification of water distribution pilot plant

Classification Unit Condition of Installation Remarks

Facility area m? 316

Avg. diameter in water

Diameter mm 100 T
distribution system

. o Steel pipe coated epoxy resins(new), Polyethylene - o
Pipe material ) pipe(new), CML-DCIP(new), Unlined-DIP(old), Major materials

Avg. length of each pipe

Total length m 270 m material ¢ 60 ~ 70 m
Range of water velocity m/sec 0.07 ~ 2.0
Water pressure kgf/cm? less than 10
Vol. of water storage tank m? 81 min retention time, 5 min

s DCIP(new)
- — SP(new)
— = PE(new)
(Continuous operation) — W = Unlined DIP(old)
STS(new)
Uptake unit(6.2 ton, E.L. 12 m) P pos t Transparent UPVC pipe
= n 2 Gate valve
4 z Butterfly valve
z Pressure relief valve
o Pump
L 1 Fire hydrant|§
. Control panel * Water sampling tap
Water Treatment facility STS D80 mm f D P \ A R Flow meter
(1000 ton/day) == ) % Strainer
* Water reservoir
& G Discharge|unit
Tapping for inserting 1
sediments L .—“‘> (54 ton)
* u (Flushing)
e sipeof o
Large water reservoir(60 ton) | LQ—. -l—p:r
e

Fig. 1. Layout of water distribution pilot plant,

Fig. 2. Pictures of water distribution pilot plant,
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Table 2, Particle size and specific gravity of selected particle

material
Specific gravity
Particle size(um) P -
(Sieve classification) | GAC | Sand | Fom corrosion |
products
<75 2.33 3.53 1.54
75 ~ 106 1.32 | 2.60 3.48 -
106 ~ 250 2.60 2.85 -
250 ~ 425 1.26 2.62 3.12 -
425 ~ 600 1.37 | 2.82 - -
600 ~ 850 1.22 - -
2,62
850 ~ 2,000 1.30 - -
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(a) GAC
(850 um <)

(b) Sand
(425 ~ 600 um)

(¢) Iron corrosion product
(250 ~ 425 um)

Fig. 3. Pictures showing particulate matters before flushing.
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Table 3, Result of initial mobility and lifting velocity on GAC particle
. . . First" partly? all all particle
iagfcée(sm)e nl?;ssag(ge) Sp;:ifc visual movement shuffling movement shuffling moved-lifted
8¢ tum & 8 Y (m/sec.) (m/sec.) movement(m/sec.) (m/sec.)
<75 39.51 1.54 < 0.07, shuffling and lifting start
75 ~ 250 7.39 1.32 < 0.07 0.11 < 0.16%+0.02 0.53 <
250 ~ 425 35.86 1,26 0.07 < 0.14 < 0.16+0.,02 0.46 <
425 ~ 600 44,22 1.37 0.11 < 0.14 < 0.21£0.03 0.46 <
600 ~ 850 46,64 1.22 0.125+0.15 0.16+0.02 0.23%£0.02 0.495+0.35
850 ~ 2,000 51.37 1.30 0.195%+0.15 0.25 < 0.30£0.02 0.4951+0.35
D $H7 Ul 1023 % o] 50£5% 2| Ak 5 ) PAC 2
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(b) 850~2,000 um

Fig. 4. Observation pictures at lifting velocity of relatively large
GAC particle,
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Table 4, Results of initial mobility and lifting velocity on sand particle
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Particle size Dosage Specific . .
range (um) mass () vt movement movement shuffling movement moved-lifted
e E gravity (m/sec.) (m/sec.) (m/sec.) (m/sec.)
< 106 17.16 2,33 0.16+0.02 0.195%0.15 0.28 < 0.62%0.09
106 ~ 250 51.75 2.60 0.231+0.02 0.405%0.055 0.62+0,09 0.795%0.085
250 ~ 425 50.13 2.60 0.25 < 0.405%+0.055 0.62+0.09 0.795+0.085
425 ~ 600 200.48 2,62 0.28 < 0.405%0.055 0.62£0.09 0.795%0.085
600 ~ 850 52.33 2.82 0.35 < 0.46 < 0.62+0,09 0.88 <
850 < 62.19 2.62 0.35 < 0.46 < 0.624+0.09 0.88 <
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Table 5, Result of initial mobility and lifting velocity on iron corrosion product particle
Particle size Dosage Specific | First visual movement partly shuffling all shuffling a little particle
range (um) | mass (g) gravity (m/sec.) movement (m/sec.) | movement (m/sec.) | moved-lifted (m/sec.)
<75 37.29 3.53 0.18 < 0.265%+0,015 0.335%+0.015 0.71 <
75 ~ 106 27.98 3.48 0.18 < 0.265+0.015 0.335+0.015 0.71 <
106 ~ 250 39.00 2,85 0.18 < 0.35 < 0.495£0.035 0.71 <
250 ~ 425 37.28 3.12 0.18 < 0.35 < 0.495%0.035 0.88 <

< 75 um 75 ~ 106 um 106 ~ 250 um 250 ~ 425 um

Fig. 6. Lifting characteristics of fine iron corrosion particle (< 0,07 m/sec).
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(a) 106 ~ 250 um

(b) 250 ~ 450 um <

Fig. 7. Observation picture at lifting velocity of relatively large corrosion product particle,

Fig. 82 GAC, =&, 1e]al d FANE=E
o] =7 &t e Bf 52
asto] YepdH Zlojnh, A e i AR= 7o
tfall A ZH2F GAC, &, 22|a H HAYAE

= o Uil Fiste] o R= HH%
AlA 8] $17t 2 A] ‘8‘—“— 0.9 m/sec 0]

E

>HU>«IEHH

A7 ot} okslA %Z} E4o AOHH 71°J
3 o 24 0.9 m/sec

ol
—_

¥ o O
[0 o o o rf @ & ox ]
e
rlo

=
%Zl%o]c} _‘j_iﬂ ==1 4/\6} 0.9 m/sec
&0 3}

|
ojife] f45& gHal| o Aol T W
QAEZ AAE 77| o3 = Utk
gk o] gl ol mEaly] o 9o A
Hog & AEL I Wi sHEE wet o) F
o sHA HEuR e dEge] gikE S8t 24
gtk o] 2|3t ZHollA Vreeburg (2007)2 A
T4 AHAEZYAS o= Y, 2dEH9
iES B 93| TIYe] St & AAHeR
HAAN a7t &S Bargh vt otk
EQFGAC, Heff, 1o H RAAYE 5 oF
A 2 AAE 58 AASH] HsiA A=
3 F&4S WAL e EAET EE 2
AtollA =& AutEc) o & f&00A4 ol&
SR A7 gt A= o F = e

Hug By 294 FeEe Hagse A
9r)%e neid Yot g Ao= BekHd

[
o

8 =
2 : -
? 08
g
£
0.6
g
-
o
£04
2
F] —4—=GAC
g 02 = Sand
&
-

==fe= iron corrosion product
T T T

o
o

T T T
<75 <106 <250 <425 <600 <850 <2000
Size distribution of particle, pm

Fig. 8. Lifting velocity of GAC, sand, and iron deposit according
to particle size,

3.2 AIHMIH

321 R&Hzl OE ¥

75 "ot

Fig, 9= & Al HPENE FE

T} AHE R 2 ¥ gho|yd HERY %%(OML—
DCIP, 76 m), Z&]@dH(PE, 71 m), HH
o ZA] =ATH(SP, 69 m) 5 YF FHo] 2
Aol EAfstA] ¢Far &ekel Fol EAsHA &
L Bege 17k(= 216 m), L#ar I Yo
AHo] ZAst= Fetold HetdFE T (Un—
lined—DIP, 60 m) °]% &9 g H3IE
°i°ﬂ w2} LERH A oft

40] 0.17 m/sec o|stol|lA] A2 HEE 7F
**W}X]—l g WIS AuEY, Aex 57
oAl Ze7tA o] §rer} A4 ‘IT%‘/IE Etof
H|gto] A et F3E HA ol A
T2 =70 g fUcte A s
o] A5t HAsHGlY] Eom Kl T
gt 7 o] RE T yFe| ddo] EA 5=



ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 28, No. 4, pp. 441-451, August, 2014

0.20
# Reservoir outlet
015 WSP outlet
8
=
£
£ 0.10
0.17 3
] PPt PN e
m/sec s e sy
0.05
0.00 - . . : -
0 10 20 30 40 50 60
Time (min)
0.20
#Reservoir outlet
015 WSP outlet
S
=3
g
£ 010
0.35 &
£
m/sec g %
0.05
0.00 : ; - T T
0 10 20 30 40 50 60
Time (min)
0.20
# Reservoir outlet
015 W SP outlet
S
[
<
2010
0.70 £
£
m/sec i
0.05
0.00 v T . v v
0 10 20 30 40 50 60
Time (NTU)
0.20
# Reservoir outlet
W SP outlet
0.15
)
-
£
Z010
1.00 .
]
m/sec 3
0 AT P ey
0.00

30 40 50

Time (NTU)

10 60

(a) Reservoir outlet ~ SP outlet

Fig. 9. Turbidity change over time with diverse water velocity,
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