a’
k’) Applied Researches in Water Engineering %

Vol. 2, No. 2, Autumn & Winter 2024, p. 291-303

Lorestan University ARWE

Original Research

Pressure Management Using Water Distribution Network Zoning
(Case Study: Noorabad City)

Pari Maleki*!, Khashayar Namdarian?, Nooreddin Nouryazdan®

1. Management Department, Institute of Research and Education in Management, Tehran, Iran.
2. Hydraulic Structures Department, Faculty of Water Engineering, Shahid Chamran University of Ahvaz, Iran.
3. Energy Conversion Department, Technical Faculty, Borujerd Branch, Islamic Azad University, Iran

Received: 06 June 2024/ Revised: 12 September 2025/ Accepted: 19 January 2025
https://doi.org/10.22034/arwe.2025.2063026.1043

Abstract

Optimal pressure management is a standard strategy for minimizing water losses in water distribution systems.
Minimizing background leakage and pipe bursts is critical to improving the reliability, competency, and overall
performance of the network. One of the pressure and leakage management methods in water distribution networks is the
use of pressure relief valves and the creation of pressure zones, for the effective operation of these valves, it is very
important to determine the appropriate position and their regulatory pressure. In the present study, the effect of pressure
zoning method on pressure management and network leakage reduction has been studied using a hydraulic model. For
this purpose, with the help of Water GEMS software, the hydraulic model of the water distribution network of Noorabad
city was built and the model was calibrated using the information of flow measurement and pressure measurement, then
the hydraulic analysis of the model was performed. Based on the results of the pressure zoning, the city's distribution
network was divided into 11 pressure zones. Three of the zones were supplied by gravity and eight zones were supplied
by installing pressure relief valves using appropriate valve placement. In addition to the existing pressure relief valves,
five new pressure relief valves were also proposed to regulate the network pressure. The results showed that by using of
zoning, the network pressure reduction level was %17. According to the results of the presented method, it has a proper
efficiency on managing the pressure and network events and leakage of the water distribution network.

Keywords: Leakage Rreduction, Pressure management, zoning, Pressure-reducing valve (PRV), Water
distribution system.
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Table 1. Hydraulic model specifications
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Figure 2. Creating a preliminary hydraulic model of the current state of the Noorabad city water distribution network in the Water
GEMS
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Figure 7. Zones and subzones of the water distribution network of Noorabad city
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Figure 8. Pressure distribution status: (a) Existing condition, (b) Zonation condition

Sl azels it 5 S g0 8IS o i) 51 o 45 Lt o ol Sl ey ol e 358 JS5 5] aSir
Sl o S a5 iz slglle; 5o 1 ke 5,08 i b sl Sl g ASasb & Sl s o5 i

A 5 bwgie (JHlao Sl aw o )lad polie @S Lad Cupde (5, » @ ASed Gab aigg U (g seite 4
Lol 00l &l 09290 Dy g (gak i Ll pd 0 ALl slo oS po jLad m g8 anslie (V) Jgaz 50 5 dnwle B s

(zmoh) Brae lawsio bylpl 05 e YVF plp liee cpl (oB VY Celu)Bpan wSlas byl i jo (Ll ol awlxs b
G g slppl adl o asiin Jlad Sk ol gt a5 jghailen il o e FVF e 4 Bpas JBlas 0 g 26 Y0
Szl s s agy Jlesl LIl poie 20 FVF B YVE 0 09290 Cumdg (0 ol pl a5 b 0 09 wales 26 YY Ll
oy VY ogas jLid e B ras pes Sl s o bl A az g 00,5 o o0l B B pae il Lyl h (o jLisd sage S ol
ool a8l gl wo 0 YV e as B pae J8las Loyl il 0 g 0o 0 VW G pas hhugie o

&HLad 0dgue 12 10 09250 Sl 0,5 Cumdg ¥ Joux
Table 3. Status of nodes in each pressure range
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Figure 9. Incident density and pressure in the water network of Noorabad city
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