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Abstract; In order to extend service life of sewage pipelines, reduce pipeline flushing costs and
the risk of manual maintenance, and improve the management level of sewage pipelines, a method for
hydraulic flushing of small diameter inverted siphon was designed, and relationship between flow velocity
of the inverted siphon pipeline and content of sludge sedimentation, variations in flow velocity of the
inverted siphon pipeline before and after water storage and flushing, relationship between water storage
and flushing performance of the inverted siphon pipeline, and relationship between flushing frequency and
sedimentation content of the inverted siphon were explored. With the increase of flow velocity, the
amount of sludge sedimentation tended to be a gradual decreasing trend. As the water storage capacity of
the intercepting shield increased, the flow velocity of the inverted siphon pipeline gradually increased.
When the water level exceeded 55 c¢m, the flow velocity increased slowly. When the interception water
level was between 50 ¢cm and 55 e¢m, the removal efficiency of sludge concentration in the inverted siphon
pipeline increased obviously. Therefore, the optimal water level was 55 ¢m, and the optimal flushing
frequency of the device was 3 times/day. Self-flushing equipment had a very good removal performance
on floating and suspended matters in the pipeline.
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Tab.1 Change of sludge sedimentation rate with different flow velocity in inverted siphon pipeline
EHEWH, | FERTS e/ KI5 Pk B/ (mg - L") SRR IRIREE/ | 15 RTT
(m-s™) | (mg-L7) BIW | M2l | HIW | AR (mg- L") VER/ %
0.4 298 52 60 48 39 49.8 83.3
0.6 304 67 79 65 59 67.5 77.8
0.8 312 86 77 99 81 85.8 72.5
1.0 289 90 89 98 91 92.0 68.2
1.2 307 96 105 114 94 102.3 66.7
1.4 299 145 130 140 198 153.3 48.7

MF 1 RTRUE 15 U U TE 28 4 45 18 I 1)
BEFMI /N o 7EVE K 5 P U 4 45 7E 300 mg/L /2
LSRR, YA Bk 0.4 m/s B, 157
DLE IR F 83. 3% 5 ML W 45 B i i 0 0. 6 m/s
B, V5 YR TVE 23K B 77. 8% ; >4 {51 T W A B i ok
0.8 m/s B, {5 R iE iR 2 72. 5% 5 443 o1 0 4 B
TN 1.0 m/s B, 15 PR UTTE R 5] 68. 2% ; 45T

WA BOALH A 1.2 m/s I, 15 R TIE R IBF] 66.7% ;
TR B o 1.4 m/s I, {5 R U AR A
T48.7%
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Tab.2 Change of flow velocity in inverted siphon pipeline

with different interception water level

R ot | —— e ki
2 (m-sfl) %177\ Eﬁzﬁ\ 55375'\ (m-sfl)
30 0. 81 1.34 1.28 1.21 1.28
40 0.78 1.29 1.36 1.50 1.38
50 0.85 1.99 2.06 2.16 2.07
55 0.80 2.85 2.76 2.82 2.81
60 0.77 2.83 2.80 2.85 2.82

26 2 AT, 76 2 5 AR I R B G L AR
0.80 m/s ZEABIERMT , BFEE KN HN 30 em B, 42
ERFHHAKRERN 128 m/s, P EH T
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em I $2E 5 K RE R 2. 07 m/s, 5 T
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BT 266.23% . AL B E K S A B T
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Tab.3  Change of sludge removal rate in inverted siphon pipeline with different water storage

Bk | PR | TR KIS IRHE (mg - L) | AR | T5UR%
em m’ WRJE/ (mg - L") $ 1K 2K (mg- L) B/ %
30 2.08 231.28 128.45 140. 89 134.67 58.23
40 2.25 228.34 149.58 163.48 156.53 68.55
50 2.42 224.79 189.56 196. 85 193.20 85.95
55 2.51 219.67 211.64 200. 39 206.02 93.78
60 2.59 238.19 216.99 223.59 220.29 92.48

B2 3 W], A5 0 A B TS e vk B R 230
mg/L ZEA AT, M2 E KALN 30 em F2E K
N 2.08 m’ B, 5 UREBRFE N 58.23% 5 MFLE K
{4 40 em $EE KRN 2.25 m® B, V58 EBRFEN
68.55% ; MELE KA K 50 em FEEKE R 2.42 m’
I, V598 KBR AN 85.95% ; 42 E KA N 55 cm 42
EKE N 2.51 m’ i}, I5 R EBRE N 93.78% ; 2412
EIKNLK 60 em FEEKE N 2.59 m’ B, 758
RH92.48%
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Tab.4 Change of average sludge concentration in inverted

siphon pipeline with different flushing frequency

PRAR | FEEOK | MPERTT TG | Wik E e U8
(R -d™H| B/m’ | WE/(mg - L") | WE/(mg - L")
1 2.49 218.46 85.46
2 2.51 219.13 76.59
3 2.48 215.35 15.29
4 2.53 229.56 20.28
5 2.55 219.56 14.99

3 %
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