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Abstract:

Studying the optimal operation of water distribution networks is one of the important issues
for plans to manage the operation of these networks. In recent years, methods for arriving at
optimal solutions have gained great importance in this field because they have proven to be
of great effectiveness and high accuracy. In this research, simple genetic algorithms
technology was used to study the optimal operation of the drinking water network in the Al-
Waer neighborhood in Homs Governorate, so that the hydraulic requirements for flow are
met, and with the lowest possible economic investment cost for operation, with a proposal to
establish a balance tank and study the possibility of feeding the network from the tank and
pumps together, as The WaterCAD program was used for hydraulic simulation, and the
results showed the efficiency of the simple genetic algorithm in managing the operation of
the network well, as it was found that the pumped volume of water (1179.8 m3) is sufficient
to supply the network in an acceptable manner, with the possibility of stopping each pump
from working for 6 hours, and feeding the network from the pumps and the tank. Together,

the pumping investment costs amount to (102,798 SYP) per day.

Keywords: Optimal operation, optimal solutions, simple genetic algorithms, hydraulic

requirements, Al-Waer neighborhood network.
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ACal J1aY) Slgsugl Jaddl G agd) clelu JIA Pump-2 dauaal Jads gl 1(3) by Jgaal

Jalae PEIAT
ls).u aalss bl Aasiall
RUYY) G Al iy (ra belas felis | ABUl | kil
daa dasly gl Sl Jhaa daa | Adad | dalgh | ddaadl | chpatll | a3l
PESA| ?aa.l ) Z:JLAA?‘ PN PEWW] slall
slal) ¢a est
Relative
Speed | (m%/u.d) (wd) (kwh/.0+.J) (kw) % % (kw) (m) (m*/h) | (hour)
Factor
1 8.17 2536.8 80 31.71 88 84 25.6 31.5 310.5 0-1
1 8.17 2536.8 80 31.71 88 84 25.6 31.5 310.5 1-2
0 0 0 0 0 0 0 0 0 0 2-3
0 0 0 0 0 0 0 0 0 0 3-4
1 10.21 3170 100 31.71 88 84 25.6 31.5 310.5 4-5
1 10.21 3170 100 31.71 88 84 25.6 31.5 310.5 5-6
1 10.21 3170 100 31.71 88 84 25.6 31.5 310.5 6-7
1 10.21 3170 100 31.71 88 84 26.6 31.5 310.5 7-8
1 8.17 2536.8 80 31.71 88 84 25.6 31.5 310.5 8-9
1 8.17 2536.8 80 31.71 88 84 25.6 315 310.5 9-10
1 8.17 2536.8 80 31.71 88 84 25.6 31.5 310.5 10-11
1 8.17 2536.8 80 31.71 88 84 25.6 31.5 310.5 11-12
0 0 0 0 0 0 0 0 0 0 12-13
0 0 0 0 0 0 0 0 0 0 13-14
1 10.21 3170 100 31.71 88 84 25.6 31.5 310.5 14-15
1 10.21 3170 100 31.71 88 84 25.6 31.5 310.5 15-16
1 8.17 2536.8 80 31.71 88 84 25.6 31.5 310.5 16-17
1 8.17 2536.8 80 31.71 88 84 25.6 315 310.5 17-18
1 8.17 2536.8 80 31.71 88 84 25.6 31.5 310.5 18-19
1 8.17 2536.8 80 31.71 88 84 25.6 31.5 310.5 19-20
1 10.21 3170 100 31.71 88 84 25.6 31.5 310.5 20-21
1 10.21 3170 100 31.71 88 84 25.6 315 310.5 21-22
0 0 0 0 0 0 0 0 0 0 22-23
0 0 0 0 0 0 0 0 0 0 23-24
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i sl o ynty U bl ditinl) e sal Bt 2m lgile Uleaa A1) (263) culgaall il e 5L
1 Y8 Pump-2 Pump-1 osad) Gilaly Jeds

t oY) dacad)

18 hour :asdl 8 daiadll dee Gl 22e

:5590.8 m? :psdl & Fodad) S cld) s

25.6 KW : oLl Al 45l daussie

.84% :daiadll 5.US Laugia

31.75 Kw & Alyesl 8l jrme (e desiall 48Ul Jacsgic

571.5 Kwh a5l Pl algial) .0 25U

0 J 52070 1) feall dals

52070/5590.8 = 9.31 (ad /m? :eldl (o anall B2y fun A4S

1Al dsall)

18 hour :a5dl 8 daiadll dee el 22e

5589 m’ tasd) & Fsaaall S cld) aas

25.6 Kw :elall Alalgl) 23Ul Lacsia

84% :diiadl) 5oUS Lanigia

3171 KW £ JSlyeSl a8l e (e dedtall 28l dacsic

.570.6 Kwh :as) DA dSlgical) 4401 43Ul

2o d 50728 dsgl) el dals

.50728/5589 = 9.1 Led /m? teldd) (e anall 5asls jra 42

tot i) Sl sl il ol ddasall L) Al 4L ey 4S5 yugll el a8 o it
.1142.1 Kwh :Energy asll DA a<lgicad) 41 23—

.+ 102798 :Energy Cost !4l 440<1) oall dals-

11179.8 m® :Volume asdl Pla adm & 53 slall anam

.1142.1/11179.8 = 0.102 KWh /m’® :Unit Energy Use Wl (o anall saa)y feual daU) a8l
9.2 Gwd /m? :Unit Energy Cost elll (e anall saaly fa dalS5—

24 hour :Run Duration dwyal) sae

FASEN S Sl ngl Jaadal die oA gl

AV el ad aaaty el ASal B S el i) ol hall DlaaY) dlls Ayl
515 m :Hydraulic Grade (Beginning) dslal (Sdg,nell dadll da8 —

515.04 m :Hydraulic Grade (End) 4lgill Sdg)ngll Juall 4 —

800 m’ :Volume (Beginning) Sl oWl ana =

801.6 m® :Volume (End) el elall aaa =

N N N N N NN

AN N N N N U RN

Al 358 JAA el e 3 pune fuall AdSS
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1.59 m’ :Volume Change sWll ans 55—

9.2 e.d /m? :Cost Per Unit Volume Wl (1 aaall 5aals ()al) 4o —

-oed 14.57 :Cost (Daily) Ll sbull 44l -

.0.102 KWh/m® :Energy Per Unit Volum Ll (1 paall Basfy al LoDl A3l -
.0.2 KWh :Energy Stored 4:yaall sl -

Al JiaY) durall ol aoll cilela P QA 8 el Cigaie 53 8 a8y JSAl WS

Al Clelo JNA o) &Y L8 glall Ciguaia

sladl Giguda Level (m)

2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0
= Time (hours)

|— T-1 - New Optimized Run - Fixed - Level (Calculated) '

Al i) Jadl) ol gl clelu JIA GHAY A slall Grguia yis :(8) aby Jcil)
B Al b denns oLl Casaie of asdl Dl 4 sl Ciguie g (oAU dnitied) el (e Bads
Oaa o5 (1.8 =3.85m) o ol 4 elal) g Uy el Ll (b danng ol puain ) T (g5l 2l
S (1179.8 m®) by Wy sball (e Fsimall anally anlia ool &yl BN UL cdasacsall 350l
O A Lty clele 6 Jeall Ge ddime OS Gl 4ulSd) pe capdl Clele DA Jsiie < 35 40
Al A A el (90 Tes ohally cilaiad
sclalinay -7
il Cuadliy cobuall Gl Jids Bla) dwhy A daseall dual) Sl aladiul cpeat Gl a8 S
th L
S cliiadll dlpas) cliiadl Gl Jads Jeas aad ladaiad dlasedl Al 4 ledll gadad Ay —1
s (K A0 o) Jla) (e Loy sl DS Fsaaall Jlall amal) apanty (A (g3 ) (il
sl a8l aly Gum AN DY) Alls a3 3k e AN L3 Ol OB Hlaial Adled ol 2
Tae Sliadly (A e A 2335 40l UL (Al pall 520 DS (1,59 M) syt Ao 48
& (0nJ 102798) alis Lol Ay Sl IS A< Jonl LiCaall Ayl Gpliai) AU 3yaas -3
(1142 KWh) 2S1gie 48L5eS 2allag cagll
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da da I Jseaglly (S (ol slio S Jads 0 Ay 8 Jlad ) Ll G lsall —4
Al g Sl g phgl) Al (o AN At Jpsho
tGlua gill-8
i) daral) A b b il e Al sl Aot Aale) Ay eiall oS Gl e 52w 1=
3eliS Y1y L) dua) lsal Lisly Lot Lo Alal) 5 eyl slua cilSad
g b i Al ilasall Bl b lpdall Eindl i lsa Lo Y il Jslall Jpua gl Gl (g0 52lini1-2
Sl g Uailly sbual) oy lSas 55y Alifins Jalad
:xa)all-9
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