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Pressure Management
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Just reduce the 
pressure



3

Jamal Saghir, 
Head of the World Bank Water Sector says:  

"The World Bank will not grant loans to projects that don't respect the rules 
of international development”, he warned, stressing the importance of 
prioritizing the funding of supply services over infrastructure and water 

saving methodologies.

"Why have pipes if they are empty,"
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System

Input
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Revenue
Water

Non

Revenue 

Water

Billed
Authorised

Consumption

Unbilled
Authorised

Consumption

Apparent
Losses

Real
Losses

Water

Losses

Billed Metered Consumption

Unbilled Unmetered Consumption

Unauthorised Consumption

Customer Meter Inaccuracies

Leakage on Transmission and
Distribution Mains

Billed Unmetered Consumption

Unbilled Metered Consumption

Leakage on Service Connections
up to point of Customer Meter

Leakage and Overflows at 
Storage Tanks
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• The practice of managing system pressures to the optimum levels of 
service - ensuring sufficient and efficient supply to legitimate uses while:

• reducing unwanted demands or theft

• eliminating transients and faulty level controls

• eliminating variations due to changing head loss
• reducing unnecessary or excess pressures

• all of which cause the system to leak unnecessarily

source: J. Thornton IWA
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problemproblemproblem
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leakage hole

bar diameter [mm] l/min l/hour m³/ day m³/month m³/year
2 7 420 10 305 3.650
4 27 1.620 39 1.190 14.230
6 60 3.600 86 2.623 31.390
8 100 6.000 144 4.392 52.580
2 7 390 9 274 3.280
4 23 1.380 33 1.006 12.040
6 50 3.000 72 2.196 26.280
8 85 5.100 122 3.721 44.530
2 5 288 7 213 2.550
4 18 1.080 26 793 9.490
6 40 2.400 58 1.769 21.170
8 70 4.200 101 3.080 36.880
2 4 228 5 152 1.820
4 14 840 20 610 7.300
6 32 1.920 46 1.403 16.790
8 55 3.300 78 2.409 28.830
2 3 192 5 138 1.650
4 12 720 17 516 6.190
6 27 1.620 39 1.164 13.920
8 48 2.880 69 2.073 24.870
2 2 108 3 75 900
4 7 420 10 300 3.600
6 15 900 21 648 7.776
8 27 1.620 39 1.164 13.968

3

1,5

water loss table
comparison of water losses relating to  pressure and orifice diameter of the leackage
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17%

16%

23%

29%

78%

reduced water 
loss
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problemproblemproblem
Comparison of water losses relating to pressure and orifice diameter of the leakage
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How to get the best results  in 
respect to ….?

- Water Loss reduction

- Reducing pipe brakes

and
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The pressure level in the network has to be kept and controlled 
on a minimum level, which is just necessary, to mai ntain the 
actual water demand

- Water Loss reduction

network

network intake
pr

es
su

re

time

pressure level as 
low as possible
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due to the variations in the demand of water during the day/month 
and year, the pressure in the network varies too, with a more or less 
wide amplitude.  

- Reducing pipe bursts

��"��	�����

pr
es
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re

time

The amplitude of the pressure variation should be k ept as small 
as possible, to prevent the network from damages 

pr
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• Typical water flow- and pressure chart for a network 
within 24h 

���������� ���	����	����	����� ����� �



15

There are three different 
methods existing 

- Time modulation

- Remote node modulation

#�� ���

- Flow or demand modulation
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There are three different 
methods existing 

- Time modulation

- Remote node modulation
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- Flow or demand modulation
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network

network intake

An integrated timer in the control circuit will org anize the 
different pressure set points.

e.g. set point during the day and a lower set point  during 
the night. 

set point day

set point night

bar
timer

Pressure 
Sensor
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There are three different 
methods existing 

- Time modulation

- Remote node modulation
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- Flow or demand modulation
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network

network intake

The pressure will be kept always on a minimum level  
depending on the actual flow measured by a flow met er, 
during 24h a day.

Therefore………… ..

bar
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network

network intake

a flow/pressure chart has to be stored in the softw are, which shows the 
min. pressure which is necessary to maintain the ac tual flow rate. 

bar

(l/s)

p (bar)
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There are three different 
methods existing 

- Time modulation

- Remote node modulation
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- Flow or demand modulation
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network

network intake

A pressure sensor installed at the critical point i n the 
network, transmits a pressure signal to the control  valve

Which keep the network pressure on an optimized low  level

bar

Critical point
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Remote Pressure Station
GPRS/GSM Modem with SIM Card
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INTERNET

GPRS / GSM 
Provider

Valve Chamber
GPRS/GSM Modem with SIM Card

Service SMS
„Remote Station 1: 
Pressure P > 6 bar!“

Central Station
Windows PC with broadband 
connection (public IP address)
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areaarea 3,7 km3,7 km ²²
inhabitantsinhabitants 36 000 36 000 
length of pipe:                83KMlength of pipe:                83KM
number of connections: 9000number of connections: 9000

17,8 million inhabitants 17,8 million inhabitants 
8.050 Km8.050 Km 22

2.215 2.215 inhinh . / . / sqKmsqKm
37 assisted municipal districts37 assisted municipal districts

case studycasecase studystudy

2,1 km

3,
0 

km

location of the pressure reducing station
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case studycasecase studystudy
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without pressure management 301.702

Jan. 2005 – Sept. 2005

time based modulation 203.947 - 33 %

Oct. 2005 – Jan. 2006

remote node based modulation 178.039 - 41 %

Feb. 2006 – Jun. 2006    

Save of water losses

water losses
[m³/month]

save of water
[ % ]
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• Valve diameter: 450 mm

• Night time average pressure reduction: 25m to 15 m
• Critical point pressure variation reduced 15 to 6 m

• Volume savings: 40 l/sec

• New breaks reduced by approximately 50%!

• Project pay back 8 months!
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casecase
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time modulation
to

remote node modulation

results after
optimizing the system

from
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Pressure variation
at three different measuring points
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Pressure variation at:
BLOPES
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Pressure variation at:
DR J  SA
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Pressure variation at:
MORAES
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In this time period
Oct. 2005 – Jun. 2006

50% less 
pipe bursts 
happened
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case studycasecase studystudy
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Source of Data:  Welsh Water
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study
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RIKO DN 400

RIKO DN 450
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qualityqualityquality
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qualityqualityquality
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„E“ Type

- Low head loss in open postition

-- For low differential pressure

- For controlled pump start up
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„SZ“ type Slotted Cylinder (anti polution type)

- calculated for optimum headloss

- designed for high differential  pressure

-suitable for control

-for particles in the water
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„LH“ type multible orifice cylinder

-for very high diferential pressure

against zero
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- Pressure variation at critical point > 10 m.W.c

- min. 2000 house connections 

- Frequent pipe or house connection bursts

- Pipelines older than 15 years

- Real losses > 15%

- Leakage rate > 200 liters per connection per day 
(reference in Santo Amaro – Brazil = 1300 l/con/day r educed to 

< 900 l/con/day = 400 l/con/day save
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ideal net

>20mWc

= critical point
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= critical point

< 10mWc

not possible net
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= critical point

>20mWc

bypass

cutted system with 
bypass


