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Water quality at the tap
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‘Self-cleaning’ network
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Normal network
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Self-cleaning network
V 2 0,4 m/sec (uni-directional)
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@ Prevent accumulation of sediment
o Branched networks enforce uni-directional flows
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Self-cleaning networks are branched

—

B Looped network
B Branched ends, with small diameter pipes

<% VP 350 kPa <% VP 350 kPa
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Implementation of self-cleaning networks

—

B Implementation of branched networks
1st generation (1999) had larger diameters for fire flo  w demands

2nd generation (2003) had smaller diameters and lower f ire flow
demands

B Cost 20% less, due to

Shorter lengths
Smaller diameters

B Are branched networks effectively self-cleaning?
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Testing self-cleaning capacity

B Flow measurement
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B Particle counting

B Flushing test
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Hypotheses to test self-cleaning capacity

B Velocity:
Self-cleaning: v, =0,4 m/s
Not self-cleaning: low velocities

B Mass balance (particle concentration)
Incoming particles: pc,, outgoing particles: pc,, pc; en pc,
Self-cleaning (no sedimentation):  pc,s, = pc,
Not self-cleaning (sedimentation):  pc,z, < pc,
(Not) Self-cleaning (particles re-suspend at high Q  ): pc,z, > pc,

B Sediment in the pipes (per meter):
Self-cleaning: little / no suspended sediment
to re-suspend
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Not self-cleaning: considerable amount of settled s ediment, easy

® Beetje volle sheet => splitsen
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Measurement locations — area 1

P\

B Branched PLUS network, 2 "d generation — small
diameters

Internal  Minimum
diameter # of houses

(mm)
ZPE 40 35,2 1
ZPE 50 44,0 4
U-PVC63 582 12
U-PVC90 83,0 46

U-PVC110 1016 100
U-PVC 160 1476 250

Based on:
Q =0.08315N
zJclesism =04 II]/S

. Q-measurement

‘ Particle counters
A Flushing point
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Measurement locations — area 1
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Measurement locations — area 2
B Branched network, 1 st Ll 1| BTEE
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Measurement locations — area 2

generation, larger
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Measurement locations — area 3

-

B Looped network

e

63 vhpentios

’ Particle counters

A Flushing point
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Measurement locations — area 3

B Looped network
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B Extreme temperatures,

extreme water uses
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Particle counters

B Number of particles counted per size range:
1-2pm
2-3um
3-5um
5-7um
7 —10 pm
10-15pum
15-20 pm
> 20 pym
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Measurement results— particle counters
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Measurement results— particle counters

= flushing test
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Flushing + measurements

IV, 0
B On-line turbidity
B Flow (measured or estimated)

B Samples
= Turbidity,
= Suspended solids (ss in mg/l)
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Measurement results - flushing

B Turbidity area 3

higher then areas
1 and 2,

B area 1 on average
lower then area 2
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troebelheid (FTE)
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Conclusions

—

B From flows, particles and sediment:

gvVn-method (15 TU) + 0,4 m/s + branched network
leads to self-cleaning networks

B Self-cleaning networks are cheaper
20% in construction due to shorter lengths and smal ler diameters
also in operation: no need for flushing
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