AN
it it
o ‘%s
& -

A
WS (SR NS g O 8 i 2945 NS g O pwrige &5 i
Guilan Province National Water and Wastewater
Water and Wastewater Company Engineering Company

ssue No.1
Feb-Mar 2019




WAV liane 3/ F oLl pylos Jlo B jumo o e g el yd ey Ol dolibiad
Non-Revenue Water Journal (NRWJ)/Vol.5/Issue NBeldruary-march 2019

S @905 12,8 S35 ) ITAA Jlws e 1,5 9 (SUwls 59,95 e
w2093, Gl ol g b ¢ o b oo
S pas Gyt g Joly3 (gt Of dolilad &y o o0 i

allio ylgd ]y

oy g gl dodyy 9 dlge ot (ourlSil g ()b (lj 4 S gl ofly 5 oSy ol Sl b @Y
ag slainly)" L g o Jlo)l (6pgl 5 sy it lio g Gy AT elyen 4 plie 5 (65
sl wyiwd )3 Maghale@nww.ir oyl ol )b 5 " dlia

|y 555 YEWORD b aslys o dlis pyiee 5 sy gi ctolilead oo (g5l oly yloj b g il Jls o
Aol Jloy) maghale@nww.ir el 4 ool pAf o pes a0 dllie ags sloialy b ldasl 51 o

5 sole BT (Byme 0 Bpumo e g ol (g O dslihiad (0,1 e g & ptsedllion S’ (Byne s
prze oS BT (Byme & blas @903 11 sl aidly olashli] 5 il Caio pyime oySon dngly
B > 1) (S o) il easy 9 JPEG Ll ©jgar |y (JUyg5-lS) 1 e g9y dmbio il (oo
Asley Jlo) maghale@nww.ir Ju! 4 (4eS V- ;> 2S1s) WORD 16



WAV liane 3/ F oLl pylos Jlo B jumo o e g el yd ey Ol dolibiad
Non-Revenue Water Journal (NRWJ)/Vol.5/Issue NBeldruary-march 2019

M
i,
é)mﬁq’ﬂ.}.ogmoi)bag.}g ui«owap.e A ) )50 Comd
Editorial Board of Non-Revenue Water Journal (NRWJ)

i
Seyed Hamid reza kashfi 2.5 Lo junos sww

Editor-in-Chief Jyiwo pue

MSc, Entrepreneurship o 81,5 /i) olis,lS

kashfi@nww.ir

Seyed Ali Seédzadeh 0315 daw e S
Associate Editor sl o
MSc, Industrial Management gl co e /03, w5
seyedzadeh@nww.ir

Kaveh Hariri Asli Lol 5 095
Associate Editor ke 0o
PhD, Mechanical engineering, energy conversion (¢;l a5/ Sole wiigel 655>
maghale@nww.ir



WAV liane 3/ F oLl pylos Jlo B jumo o e g el yd ey Ol dolibiad
Non-Revenue Water Journal (NRWJ)/Vol.5/Issue NBeldruary-march 2019

A

o ,lw Cod gt (63913 Cpmndro
Editorial Boardg.ac Editorial Boards.s Editorial Boardg.as
o [olyos ot DA b5 T el e otie [0 55 (ssitel ) S
! PhD, Civil engineering, water NS 5 Ol (oigel (lyoe
MSc., Civil engineering, water MSc., Civil engineering,

water & wastewater

%
U (ylg,| SU Sglew
P Olg2) ol ggud ..J 1 ool
Editorial Boardg.ac Editorial Boardg.ac

Editorial Boardgs.ae

’ s il ya psoig | A5 _usliss S

5 Sl Gles (goige [ i)

ML 5 Ol osige L Ml
. MSc., Civil engineering, . . .
MSc., Environmental structure BSc., Civil engineering,
engineering, water & water & wastewater
wastewater
4 1
2 # ‘
51yl ok ; . 5
‘;{Q—M’. SIS Cpwge & 3D duw 290l 9 5
Editorial Boardy.a- Editorial Boards.s Editorial Boardsac
GIST 2} a5 33918 (sotige [ kit S Yl / SlSn osige [ ol IS
MSC-; GIS engineering, BSC., Agricu|tura| BSC., Mechanical
Engineering engineering, fluid

mechanic

3

Kk

Slo 83131 dars S 53 °.°‘} )*&" e
Editorial Boardsac Editorial Boardsas Editorial Boards.ac ‘
oo wdige [0d)] (olid)l§ GIS/ 1)) ol [ Sl U""\"OT/ '\‘“i)] old)ls
MSc., Industrial engineering MSc., GIS engineering, 59l s

MSc., Mechanical
engineering energy
conversion



WAV liane 3/ F oLl pylos Jlo B jumo o e g el yd ey Ol dolibiad
Non-Revenue Water Journal (NRWJ)/Vol.5/Issue NBeldruary-march 2019

— olys

NS g O (cwitige S8 pd (6,10, 050 12 )5 g 5]y (yglre (BudS LS jinos dpw (kigo LSy

F 2948
v R 9 (paasS SVl
Vo ol (g 2 g 095 583 1osiaans 9/ Ol S drurgig T s po Al po o g9 9 (6545 03101 Jiuno (3B Lo

oiigoioium 93] 2l o8 (32 b il (gl 53 Mo e o @2 jo8 Al )3 L Wowlgn J RS il

Y.

Shx god
) [\ JERS—— o5, laly (S yB w,yl wdiger 1ums 93/ oS STy 45 sl yd ey O g L & juao ialS
Voo Goum R o (ize Dk 99 [ yliz Jolo Juto 51 ool b f B5laan p3 (308 yiedio HUy (g5 e
i by (65725 le g & pulicdllioio S (A pro

S 3 o655 yo a5 0 (o) e loh o ¢ (0aSma)odl; dlise oyl dugd & 5ygliS gl ¢l pad z ol
maghale@nww.ir : g S oy 98 NS § Ol wdige

53013 gt ol dolilad iy « Ol (GLolE o o 0> 13 (o Ik g Rl (ulSail Ban Lt
Sgdie agd i8S OIS 5 Ol o e 31 (S Lasgi 0)lad ym 5 Bras oo

A8 (sline & Ll Gly g ol (s b odiung adge yr aoldad > oadal) s g ] cogtune
Conss doliliad (gguw

ol 331 8L s Cllas i 9 iolyg g bl ) aslilabi

ool e i8le 3L las i



WAV liane 3/ F oLl pylos Jlo B jumo o e g el yd ey Ol dolibiad
Non-Revenue Water Journal (NRWJ)/Vol.5/Issue NBeldruary-march 2019

Sl

péxq

13l (o0 929y (olol g9 odas (93 b il 598 OIS g Ul Caio
& ol 34008 D
Sl mlo 29008 Y
@ Ol Cato JWgie arg jiin ailiwbio caslio sla (Su5,b g ol olohd wlie g0 ,Lis) p3 s 4 asdS )
390 oS ol diadi)) glio Lo > sl SIS ol S lsie 4 Ol SLolE Sy e g Sl 0392 Ol (506 g
sl 48,5115 a3

Cl ol Bras ol plaliElcudling o o165 )a b drgi Camer hlBle sl Sl S 4 0590l
oo deal Copdo Sl (5,55 i S5 Carlio ol 0 Slegdge o ytere S| (o e 2 e ol e
&S w3l oo Sl oy iege I O Bpae Copde g dalp gb Ol LialS aie) cpl il o o Lol
2355 L3 ol sl culled dn gl > ML g Ol ola e85 > cuwl oo
W3l o e Y L g o Gt slo (a3l ) S gt 4 sl g ST rals
o diey) polie Lain— il
coglhae &) g b eS8 b sl Lol B0
sal)> gl Of pials L lasye slo clled (39 g dije 4 dag b & Cunl (6900 S5 cpl SOl ol
ot <S)lie Jeily Sl oolitwl 5,5 518l 5 argi 5)50 Wb Ao ) 3 ARSI Gl i & e9d0e
3 oslizl 3 Glpl y5dS NS § Of Catio )25 AbL o badye o Cld ) (PPP) (pges— pogad
ool sl sl 0351 iBgo Jlons 28 05T b S e ol )by oy 5 Sl 3 pogad isy il
Foo diwey e sladliliwl 5 b Joadlygiwd padi b 50 dolpd o Of el b iy sl el jo
20,5 wblyd o clad pbily  ogas isu Sl



WAV liane 3/ F oLl pylos Jlo B jumo o e g el yd ey Ol dolibiad
Non-Revenue Water Journal (NRWJ)/Vol.5/Issue NBeldruary-march 2019

BgF g (panasd Yl
District Metering Area” DMA" & step-by-step algorithm for reclamation
& development of water distribution network

Abstract

In the distribution network analysis, a step-bypstdgorithm based on flow and pressure equations is
used. In this method, solving energy and continegyations in each repetition is used to analyee th
branch and loop networks in separate network seggnénthis way, numerically, the network was
maintained by one-way pressure regulating valvah am independent function. The present work
examines the baseline reclamation and developmedeimn the District Metering Area's "DMA"
and in Independent Districts and the separatecsecdf the network that are separated from the
permanent boundaries of the network while analy#iregflow and pressure parameters. The results of
this work show that the intelligence of the fagilih the DMA of Sowme'eh Sara City will ensure the
realization of the objectives of the model of recddion and development.

Keywords: Intelligent facilities, District Metering Area, ext-by-step algorithm, reclamation and
development model.
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Smart Control effectsof pressurein thewater distribution network of
Hamadan in order to deal with water shortage crisis

Abstract

Increasing population, high per capita consumptiigh costs of production and distribution of
drinking water, on the one hand and limited wag=ources on the other hand have made optimum
use of available resources a vital issue. Pressareagement is one of the most effective and most
practical methods to reduce losses and non reweater in water distribution networks. One way to
pressure management is installation of modern olsnéquipment of pressure causing pressure to be
controlled smartly based on the proportional oliattonsumption leading to reduce the number of
incidents and minimum night consumption signifitgnin the summer of 1392 in the city of
Hamadan according to increase water shortagesssttue to 44% reduction in rainfall and raising
temperature compared to the same period last yehtoaprevent water poor service in addition to
the rent governmental and private wells, quickoastin demand management and management of
water distribution were done. So that ultimately thisis of water shortage in the summer of 1392 in
Hamadan, were spent without water rationing.

K eywor ds: water shortage crisis managemegressure managemepressure controlledemand
managemeniminimum night flow water rationing.
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Water saving and Non-Revenue Water in residential units

Abstract

Constraints on water resources, high per capitswuoption, and the high costs of supplying and
distributing drinking water as well as increasingpplation growth are among the factors that have
led us to look more efficient and specialized inevananagement. Fundamental structures, including
the formulation of a principled water saving plafgng with the identification of individuals or a
competent and expert group, can be effective iuaied water consumption andon-Revenue
Waterin different sectors. Improvement and proper naiahce of water systems and installations,
changes in water supplies and water conservatidicigm and programs can constitute a general
framework for management principles. The purposéh paper is to find ways to reduce water
consumption an#lon-Revenue Waten residential units.

Keywords. water saving, consumption managemedgn-Revenue Watemwater resources,
distribution networks.
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Simulation of the behavior of subscribersin water use using the baseline
model

Abstract

The application of baseline models in simulatirgkeholder behavior is a relatively new method for
modeling complex systems that involves autonomytofacthat interact with one another. The
computational advances make it possible to apm@ybtisic operating models in a variety of contexts.
These applications have expanded in modeling humehavior in the market and production cycles,
modeling the complexity of resource systems anémabnsumption, and many others. This paper is
based on the modeling of the basis for the behafisubscribers in unauthorized use of water. is th
paper, the proposed model for causing agents ieddlv water resources systems (Akhbari and Grigg,
2015) and application of NetLogo software simulatieel behavior of the customers of Rural Water
and Wastewater Company of Kermanshah province ternensumption. The statistical population
consisted of the subscribers of the rural aquifd¢ermanshah province about 129,000 subscribers in
the period of 1394. The results indicate that tngsal model can be trusted to simulate the beha¥ior
the subscribers. The results of this study showatlthe behavior of the rural area’'s subscribetisan
field of unauthorized uses is dependent on therenriental and conventional factors of the water
resources such as household income, water costsu@mion, home appliances technology and
consumption culture, etc

Keywords. baseline model, water resources, subscribers, mhaimulation, unauthorized
consumption of water
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