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Abstract

Todays, in addition to the optimal hydraulic
design of water distribution networks,
the optimization of energy consumption
in pumping station is more important for
researchers. Due to the energy costs include
the major part of operation cost at a water
network, in this paper study the optimization of
daily energy cost of pumping station with five
parallel pumps, using by Darwing scheduler
at WaterGEMS V8i software based on Simple
Genetic Algorithm (SGA) and Fast Messy
Genetic Algorithm (FMGA). The hydraulic
constraints include the minimum and maximum
pressure of junctions, maximum velocity of
pipes and maximum number of economic off
and on of pumps. The results showed that the
energy costs reduced 15 and 10 percent using
by SGA and FMGA, respectively, with regard
to electricity tariffs.

Keywords: Darwin Scheduler, Genetic
Algorithm, Optimization, Water Distribution
Networks.
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9- Roulette Wheel Selection Method

10- Tournament Selection Method

11- Random Selection Method

12- Crossover

13- Mutation

14- Simultaneous Path Adjustment Method
15- Linear Theory Method

&=l -0

Bhave, P.R. and Sonak, V.V., (1992), “A critical study
of the linear programming gradient method for
optimal design of water supply networks”, Water
Resources Research, 28(6), 1577-1584.

Coelho, B., Tavares, A. and Andrade-Campos, A.,
(2012), “Analysis of diverse optimisation algorithms
for pump scheduling in water supply systems’,
Proceedings of 3 International Conference on
Engineering Optimization (EngOpt2012), July, Rio
de Janeiro, Brazil.

Cunha, M. and Sousa, J., (1999), “Water distribution
network design optimization: simulated annealing
approach”, Journal of Water Resources Planning
and Management, 125(4), 215-221.

Eusuff, M.M. and Lansey, K.E., (2003), “Optimization
of water distribution network design using the
shuffled frog leaping algorithm”, Journal of Water
Resources Planning and Management, 129(3), 210-
225.

Hashemi, S.S., Tabesh, M. and Ataeekia, B., (2014),
“Ant colony optimization of pumping schedule
to minimize the energy cost using variable speed
pump in water distribution networks", Urban Water
Journal, 11(5), 334-347.

Jacoby, S.L., (1968), “Design of optimal hydraulic
networks”, Journal of the Hydraulics Division,
94(3), 641-662.

Kadu, M.S., Rajesh, G. and Bhave, P.R., (2008),
“Optimal design of water networks using a
modified genetic algorithm with reduction in search
space”, Journal of Water Resources Planning and
Management, 134(2), 147-160.

Kessler, A. and Shamir, U., (1989), “Analysis of linear
programming gradient method for optimal design of
water supply networks”, Water Resources Research,
25(7), 1469-1480.

Keedwell, E. and Khu, S.-Th., (2005), “A hybrid genetic
algorithm for the design of water distribution
network”, Engineering Applications of Artificial
Intelligence, 18, 461-472.

Keedwell, E. and Khu, ST., (2006), “Novel cellular

I
1P sle d osled ey Jlo

N

ol el 8l ol lesdly o F USCE) lens]y — daseine
8 anlgS pals as o YA sgas a4 o0

allas 590 Sleey ol 3 (Silwaigy el 5
(do,0 YA 0502) ol Gleadly b jeSae s |15 Slels
Celw # 9 VY 4 iy 4 SGA g FMGA (g4 Lws g0 )0
3 el by 4l (sloainte ) o bioe kS
e Jsb Rl e ol (pl S 09l o0 4185 S 4l
Soo sl 9 SOl 5l 6 2S5l 5 jhey oS asgorme
Bgbos oy

S5 4z - Y

S5 Sran gileange ;0 g3sie sl bs, ol b o
bl g (Saumme &5 0l gy Sy sleellis! o
ool o @jg sloaSed 5l (5 50 by 655 ooy
Szl o 1y s o o8l alez Sl (oS0l 8 sla s,
oolgils slany sl 51 53 g 5l allie (pl o ams o 3
5 (SGA) ooles 55 o )ssl Slapl 4y 55 o )55
Nl SeSas FMGA) @ 0 (bl b 55 w,95
oolaiwl WaterGEMS V8i l38ls 5 jo Darwin Scheduler
692,10 (g5l 99 el (9 Sy L o) gl 5 0
Lis oo ol lis mls 28,5 8 ow)p 5,50 (Base
s ol @i aed o slre (Slsyaee bulyd oge
i i SGA 3 FMGA sla b, 5o ailjs, (8rae 555
b 08l all we,0 10 9 Ve dgu (e
Frg Ve hall carge il Jay 55530 (590 )l 90 5l eolaul
(0,5 YA) il ool LY ol ey IS Slelis 5oy
)Q@IF@)QUASMY9\°%L¢..&L;L@% G5,

)08 5leay ol joe Jsb (al38l s Sl Lals
boedses o -F

1- Water Distribution Systems

2- Variable-Speed Pump

3- Ant System iteration best algorithm

4- Single-Speed Pump

5- Non-dominated Sorting Genetic Algorithm -II
6- Operational Graph Optimization

7- Simple Genetic Algorithm

8- Fast Messy Genetic Algorithm

Do 3 T (pukigo 9 pole 4 8



Engineering, 131(12), 1117-1125.

Vairavamoorthy, K. and Ali, M., (2000), “Optimal
design of water distribution systems using
genetic algorithms”, Computer-Aided Civil and
Infrastructure Engineering, 15(2), 374-382.

Varma, K.V., Narasimhan, S. and Bhallamudi, S.M.,
(1997), “Optimal design of water distribution
systems using an NLP method”, Journal of
Environmental Engineering, 123(4), 381-388.

WaterGEMS User’s Manual, (2005), Bentley Systems
Inc., http://docs.bentley.com/.

Zecchin, A.C., Maier, H.C., Simpson, A.R., Leonard, M.
and Nixon, J.B., (2007), “Ant colony optimization
applied to water distribution system design:
comparative study of five algorithms”, Journal
of Water Resources Planning and Management,

133(1), 87-92.

B
1A sl O osled ped Jle

VY

automata approach to optimal water distribution
network design”, Journal of Computing in Civil
Engineering, 20(1), 49-56.

Mackle, G., Savic, G.A. and Walters, G.A., (1995),
“Application of genetic algorithms to pump
scheduling for water supply’, First International
Conference on Genetic Algorithms in Engineering
Systems: Innovations and Applications (GALESIA),
September 12-14, IET, 400-405.

Maier, H.R., Simpson, A.R., Zecchin, A.C., Foong,
W.K., Phang, K.Y., Seah, H.Y. and Tan, C.L.,
(2003), “Ant colony optimization for design of water
distribution systems”, Journal of Water Resources
Planning and Management, 129(3), 200-209.

Mala-Jetmarova, H., Barton, A. and Bagirov, A., (2014),
“Exploration of the trade-offs between water quality
and pumping costs in optimal operation of regional
multiquality water distribution systems”, Journal
of Water Resources Planning and Management,
141(6), 342-368.

Menke, R., Abraham, E., Parpas, P. and Stoianov, I.,
(2015), “Approximation of system components
for pump scheduling optimisation”, Procedia
Engineering, 119, 1059-1068.

Moghaddam, A., Alizadeh, A., Ziaei, A., Farid Hosseini,
A. and Falah Heravi, D., (2014), “Convergence
rate improvement in water distribution network
optimization using Fast Messy Genetic Algorithm
(FMGA)”, Journal of Water and Soil (Agricultural
Sciences and Technology), 28(1), 22-34.

Neelakantan, T.R. and Suribabu, C.R., (2005), “Optimal
design of water distribution networks by a modified
genetic algorithm”, Journal of Civil Environmental
Engineering, 1(1), 20-34.

Price, E. and Ostfeld, A., (2016), “Optimal pump
scheduling water distribution systems using graph
theory under hydraulic and chlorine constraints”,
Journal of Water Resources Planning and
Management, 142(10), 885-900.

Quindry, G., Brill, E.D. and Lienman, J., (1979), “Water
distribution system design criteria”, Department of
Civil Engineering, University of Illinois at Urbana-
Champaign, Urbana, IL.

Savic, D.A. and Walters, GA., (1997), “Genetic
algorithms for least cost design of water distribution
networks”, Journal of Water Resources Planning
and Management, 123(2), 67-77.

Suribabu, C.R., and Neelakantan, T.R., (2006), “Design
of water distribution networks using particle swarm
optimization”, Urban Water Journal, 3(2), 111-120.

Vairavamoorthy, K. and Ali, M., (2005), “Pipe index
vector, a method to improve genetic-algorithm-
based pipe optimization”, Journal of Hydraulic

e
Mo 5 T (putigo 9 pole 4 48



Journal of Water & Wastewater
Science & Engineering (jwwse)
Spring 2017, Vol. 2, No. 1.

Doi: 10.22112/jwwse.2017.87950.1007

wgo g pols
SHOL g T

Wi g pole 4 pld
oM g ol
‘Y‘Q; )LQJ‘ ‘\ G)LD-A:’ clbsé JLM)

Economical Review of the Use of Thin Wall
Ductile Iron Pipes Compared to Polymer
and Composite pipes

Mehrdad Rashidzadeh”
M.Sc., Materials Engineering, Supervisor of Product

Innovation and Development, Hamoun Nyzeh

Company, Kashan, Iran.
*Corresponding Author, Email: rashidzadeh@hanyco.net

Received: 31/5/2017
Revised: 9/10/2017
Accepted: 10/10/2017

Abstract

As the time is going elapsing and science and technology
become developed, various type of pipe that was made from
different materials introduced to market. This issue makes
an intense rivalry between pipe manufacturers. Multiple
factors are important for choosing most suitable pipe for
use in drinking water distribution pipelines. Technical
characteristics should be matched with desired performance.
Investigation of cost effectiveness of pipe materials in short
and long term usages is essential. In some cases, a pipe
material has low cost and it seems more cost effective than
other pipes but repair and maintenance cost is more than other
pipes. Ductile iron pipes have some advantages in comparison
with plastic, steel and GRP pipes but in the field of weight and
cost effectiveness, there are some critics. New developments
led to introduction of new generation of ductile iron pipe.
Light and low thickness ductile iron pipe that can plug to
plastic pipes easily or replaced by damaged plastic pipes in
pipelines is the new solution that represented according to the
last developments in ductile iron pipes production technology.
It is very reasonable to use this kind of ductile iron pipe in
comparison with other pipe materials. Economic reviews
show that use of low thickness ductile iron pipe can improve
the cost effectiveness factor to about 50% in comparison
with common ductile iron pipes. Low thickness ductile iron
pipes are really light, resistant to corrosion, little head loss
in pipe line, easy tapping with restriction of illegal tapping,
compatibility with plastic pipes and low leak tightness that
happens in pipelines can achieve about 20% cost reduction.

Keywords: Cost effectiveness, Ductile Iron, Light weight,
Low thickness pipes, Pipe.
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Abstract

Nowadays, using treated wastewater in diverse purposes
such as agriculture, industry, and urban irrigation has
become an appropriate solution for water shortage. Despite
the advantages of water reuse, it is on the other hand always
risky due to various pollutants in wastewater and lack of
complete treatment in accordance with the standards.
Therefore risk assessment should be conducted in order to
determine the reliability of system and to offer solutions
to enhance the wastewater treatment system performance.
Risk is the possibility of occurrence of an adverse event
and the severity of its negative effects. In the present study,
Bayesian network approach is used for risk assessment
and analysis of the reliability of the wastewater treatment
plant. In this method the possibility of an event can be
obtained by creating cause and effect relationship between
the components of the system. Wastewater treatment plant
of Industrial Complex of Moorchekhort is selected as the
case study in this research. Fouling, corrosion and biofilm
as the results of using treated wastewater for industry have
been determine as the studied events. The model input data
have been formed by experts and specialists as well as the
laboratory data from wastewater treatment plant of the
Complex. The reliability of wastewater treatment system
analyzed by Bayesian network model was determined as
70 percent. The efficiency of the Bayesian network to
determine the elements of failure and to estimate the risk
of wastewater treatment system not meeting the effluent
standards for the industry uses is shown in this study.

Keywords:  Bayesian network model, Risk and
reliability assessment, Wastewater treatment plant,
Water reuse

Y

Gl b L 9 dniuad’ powmw (6 390y laob! ol
Al w9y 3 eolaiwl b Wygsdn ye0 (Sriuo Sy
S

¥ 8900 Lo yuuns M ygs yalb Sgrumo ! SoIll ansly

o Rl (g jlasie - les cwaige a5 )
Olede!

Oliol soio olRuils ()l es  cwidige oaSiils HLobl =Y

Olal sio ol&ails () jos pwiige ouSiiils sbiw! -V
r_analooei@yaho0.com : Je! « Jgims sdiums g

VAEIFN R sl s o
VWASIBIYA ol s
VWARIEIE iy g

L WEFRWe

B 5l alizee sl yis ;o oadaaal OB 5l eslatul o)
Q‘)‘“"&‘)"‘ML@L‘;L"J)AJ)MLSLAB&)L"TB“M‘LS))ﬁL“‘S
ooV 04z Jlas! Lo @ el oai hos ol dgeS
ol e bl gudate JolS aal pae 5 OMSB o Calizee
yokiedy cpl by el ol en loebl pas g Ses ) b o)lgen
B Q—| LSL‘U) Lgub)tfo‘) 4j|)‘ 9 LS)“J"QL""""JO‘ ms u.«.uu
o Ol 31 a0l o 4y Lgllacl slas ;) S £435 Jlaiz! 5oL
5 Sty i)l Slr S Aed o, 5 4ol i o el
B ol 00l oolazwl U)LAL‘B 4.».&.4.1 W 6).1»)«.:0[‘..-0.[0' J.o.l;u
Ol i Sl e (Jolae 9 e alail Sl b g,
adllae 0,00 Cawdds 1) plas o olaug, SO slas, Jlaasl
Sk Syl OB Akl e (RagR (rl )0 63,50
Sely obml (Joe 55 (o) n 250 (2l Slugy el O j53az e
Sl o Glay oslitul 5l Jols olidsn 5 (59,55 s,
Gk 3l Jow 4 (95,5 sbvosls aib so grio S b Saio
alahar ol slassls g laasis 5 lols)l5 ol s
a5 a2 oo i gl .l ool Ay O j93az a0 (Lo S g
b olay ool 4 508 OOLSl aias piepes duoyo Vo Jlazsl b
U Sy eSS 9 S piyolebl JloS 50 (i 4SS Joe
S5 s 155 5,50 sl il b (g5 oy G oo

Gl 00 00lo

Sl (S aD o,



oolawl b a9y o Kabir et al. (2015) .osl oo gludl
<l @58 e Spdiolioabl b5l 4 G S
EF e 2825 (] 50 (6090 anlllae Sl (6 00
9 PIV Lo ols lis gadod gl og LS (o SIS ot ol
&5 0 Ged ol @i pias ladgd IS 51 as s AIY
bl (el oyl Joe 1o 58 YU Loy 5 YU S
09,50, 4 Ol 4dal g ole> 5 iyl Gladlg
SIS g et @5l &5 ) pladlg) slaws Gl oo aeis )
ooliil L (V¥R0) 1) Kan 5 oy, 5,5 Lol i ls
Slay Sl ooliial Sy (2Ll @ i slaased b,
S ol b gl cnl jo il n (65)0laS e )
Sy Olyee HUGIN 15810 5 51 oolainl 5 (g5 SVl
Olwsl 005 8y 31 90 1 (65,0laS iSO 5l eolarul
ol Sy e a5 a2 o lid bl ol o oS
¥ i 4 olS 5 sl G 0 51 29250 Sl o
|y ot (o2t poadl8 0an ¥ (pizan il e YA
G o, ;o Blps g oz 3o g Wyl S,y ool o
4 G el )l colaiul b Anbari (2013) .06 ,.5 0 )8
Ao (Slg o CuSCh 5 (6 LSl S 3590 93 (o
Sy 5l osliil b cdle ol po sy Ol (6 slaex
Obi5el (e (63955 (53lwonlel Jals (slal> yaloz o 55l
mls cdlye Soly o g aSed (bl (g A
Gilodae Ol 4 Aol (gyslaer w25
Jdos Jowe 3l sowlcimods Sy polie 5l solawl b .o
NS patie s et 5 (6K laca gyl (S

il Sl @ b oead e Sl gl o
31 oaze oolaiwl g OMSL 4bal g (6l Ll
s S A5 5l oolial b o Sl 4o Sl
iz gzl e Jelre 9 <o daly (Jow onl jo 09
Slp cslio cea ST L Olay el )0 OMOB abal pins
335 o0 )18 SS9 35 390 (Srie Bjlas

3285 gy =Y

Je Ly, Saled sl Yzl pl o S (g5m oS
Joe ol 31 o0liol b sl s 55 ezl s Jsleo 5
B GLES 1) RSy Fhe e Guaiz (Sely Ol
Sy 6P SESS 5 009 Jlkxl 658 ulal p 3, )

1A sl O osled ped Jle

Yy

doddo—)

5 ol alize slhazly gl OMSB wlbabas SO
Sols Sy led el amecans 5 slos lastiw! il
035 Sy poghe S 5 pdyolnebl Wil o it
S, L s S e aS) Jlaiz ! 5l sl o jle
Se @l ol slaiandse Cod all e 1) 5lis g0
.(Taheriyoun et al., 2014) aas plxil Sloj (yure 0,50
Srdolaebl 5 Sy b)) 2l lagis, 5 (S
Sl o (g5 A adbige (s AD by, plens
S ol o Jslas 5 e Ly, Ghales sl YLz
@il Ole e So sl G b DY)
b (6w 4l walo bl 1) dalllass jgo i (5 s ylaabol
Sy p ke e (paiz (Shaly (oS 5 (S i 90
Slp Gim el e oo domis jo s e LS
0,5 oolaiwl Coslad sae Iyl i o Yool 5 (6 S v
L Ly e addllas wiz aolsl jo (Taheriyoun et al., 2016)

g n oy p polo o
byl 4 g5 a5l eolaul L Rahman et al. (2016)
aehad il Jolo Sl )Ll Sl 550588 lags) 59
oolatwl b Jaw jo colatwls,ge slaosls axzls y NS
g addllas 9)50 dihie S g5, lagile;l el
anlllae 350 ailaie gkl aind Ll ooliuls ge ol
Rahman et al. .og Jlo Vo Sowe 4 Olay 31 oolal b
Jlo Yo onl b o S gysd a5 wisls olis (2016)
Gy bl ookt 5 S ol adl ol il
wiaal slp peeSae el eslaial S (g0l alS
4 (G a0 5l eolaul L Tang et al. (2016) .09y (LoSS
sz 3l ol b, JUB JUl eggn (Sogll Sy, 2L
i s 55 S ooyl Jalge 3135 o Jloh &
J 69y 3 Gaze SogelS ool Ll sle as O
ssrs Jeirl ah adeie Salghys sy bl Jalse 5
Jelse oF it a5 Consl o )3 7 L5 00l 5o S

e
Mo 5 T (putigo 9 pole 4 48



o Jleixl Jlade Jaaz cpl jo a8l )0 045 oo oslawl CPT
b o g S g gibye St ilis slaclls 0 0,5
HUGIN 38l 5 51 clesys 058 oo 58 Jidle cloo 5

Syigm 93l oo b 5 53¢ Joo Jo85 oot

Go)90 axflao Y

o2l B Y o Ojean e e S b Abbahal
L g WWAA Jlo jo S s Jol 5B sl oo,y (g,l0 o 00
9 WAV Jlo o T pgo 5 5 55, 50 caSlayzo Ae e cod)ls
8,5 )1,8 (610050 9550 35 50 eSayie YV Zad)bb L
yeee 3lam V5B asas 3l ol Ol WYY L 5l el
S el 30 39z g0 mlio LS o (LSS dhal gl )|
Jolir &5 wlio 5Lisyge OF Sl (pise oyl b g 18,518
5 e Ylneile (gandiy (2l (2l gl
50 oolatwls ge slaais] B .ol oo sols lis V S 5o
s 5 il s e 4 s alsaioss o)
L Bl sl shlana 55551, Gledsbie B8 02 5
apdy> o3lae o b Jbd 2d e8], b, ol
ahal S wdlse S5 azmdee g el (i
(bt abaiion Jed 5l pleasly Jold 5o LeSS
5 ol s ol 5 Jb e o L)t L
ahal g abbadsal Gidu glocSan) vy p a0 asdlhe oy

gl oo Ay O e dx a0 daio S eSS

sleosls Lg)siéo? Ol as cel (69)la0 5o (g3lwpmanas
Rahman) ced 04290 locoahd poe gals sl 36
@ Sl ool Lo "o 9B b BN g, (et al., 2016
35 Ok ny Szt |y s 09l Olgiee KB o el

:(Kjaerulff and Madsen, 2007)

P(Y|X)P(X)
P(Y)

P(X|Y)= )

Y olag; gody L pia X sy, slas ) Jluasl: P(X|Y) &5

X slg,y ohas; bysa Y oslys, gs8s Jloxm! :P(Y[X)
Sloyg;y 589 Juiml i P(Y) 5 X sl g985 Jloix! 1 P(X)
ALY 4
SYleix] Lalg a5 conl  S81LS Jow (gm0 a0l &dlg 0
3leolainl b aws oo iuled |y by 51 g0l olaws oy
Ol9ss 9 9980 5130 b slae g lacde (o abail,y (g, 0
ol 5T 5l ooliiasl L 1) g 0 olagg, o5 Sl Jlaz
6 S el o paie 5 S50 0 5] Gty pitn <]y
bgi oS Wgdoe Joo 05 o Sjgoas BN (390
Jsles 5 e alal, 5 51 g sainsglis a5 T Ll
iz glacdl> 05 o slp Wed oo Jate pads Sl
eyd b el 5l Sy 5o 6ln g 290 43S SN o
Rahman et al., 2016) 59 o jolain 435 Jlaixl lgica
e oS oS 1y 08 o 5T Jlais oo et o
KKz e pslaieds 0y] Cemsts Spdy oo pIl 39>
LT ks oVlail Jgaz 5l oS plo 55, 05 o 3l

olile oy
o csS Shile o=
Y
. - SSb & O Oy
oMl (K] : AP N
Sl B e BN P Py bl oS s sl P silen | VL Lesles [ ST
5959 Sl L 440 o
J
Sl ada 5l (2o ol v
y ¢ -7 T T T T T T T T T T T T T T T T T | u"d -
! 5 ahal i I 7
: eSS A ] | <ox
azs | ; T '
e i = s oS o I Sy &
Solr =5 | has P s P Ll q |_ A » i > ol
: Ll L Jus S | :

39542 y30 (xS e L5 g S5l =) S

I
1P sle d osled ey Jlo

Yy

E——
Do 3 T (pukigo 9 pole 4 8



Jolis ool ol 09 oo (gauails 09,5 4w jo by 0,5
rldsm 5 (59,95 «ogm) Sl pae - i 55 03)l9e
39 phdan 5 (59,55 coguy olad =Y gmio Slagwls o
5 S5 gy Sl T g Doeaily o Seie Sl b
eolisS 8 o Slawl 50 wldgn
olass Juds o trial asews HUGIN l38le 5 a7 -l Lo«
05> clial 0,515 0,8 a5 w0l Cusgaze oS
odds udzs Al8lax sla Jow 5 6}‘5"‘(5.’ PF™ 9 (TS
Yol UKo ol oo ool S8 Lol Jaw jo ol mls g
o el 3,515 s 5t saimo gt i 4 ¥

i (S5lgn 0 P9 culial 0,5 g (i
CenS g Sy Jloiol plaitl g il oS jslaiens
Coddgo Jloixl 090 g0 00laiwl CPT Jgax 3l 0,5 ;0 4
Sl 5 eolial b o8 jp byd Jlasl 5 ceS
2Rislesl slacols g ailbaba laasis 5 Glulis)lS
baial bpope 5 b piae a2l g Abbaia
59,5 4 bgr e CPT Jgoo aiged (lgicds Canl 00y 57 (s
oadoaly Hlas V Jgax jo 2olgr oe 4 YU s Olge

e g gubis -F

ML alsaias lyp jl8ley 50 0ad fSiS i Joe
2 eSS Al Sy g OjPaz e (e Sl
e Ly, US54y 4z g bl saiosls igles Y S
oals QLAMJ ..\.AL..» o)f la LS'L"" 9 4..J3| 6&0‘_\45) G]j.l.im 9
Jlizl SO lils aely 0,5 324 o 5 coled sl 00l
Glp aie sle 4l sboo S aiil po Gl g Coddge
s byt Jliol gl 6l ey oGl sloe S ol
ol aS aiis bod Jlosl lhls She see,S 090 ol
L eJlie sl il o 055 Jdlo sloo S 5l alaS o 30 5
amdg> caslin 0,55 pas g 55l pl sl ¥ SS 4 ax gl
g oo (2Olgh (P92 4 Vb (coms Slge 39,9 Sl (51
o S5 0950 b o o CnSh b g odibge Jladal iy
5 09Inl slas &S was e ) Sbey (2oler (e 4 VL
Gy bl aus IS w0 Lmo])“ o b g aias 5lasl g0,

Al Sl g Uas slls

R
[ v l
Lzl ﬂ it oS gSae o
. — v
oyl \ Sl
—\|
ot 4k iy A
o elbowas | S o
clisl >l N b s g |
b ol e 5 coslials a{S)lS
coslia 5,515 pas > e
el cslial 5,518
ksl azde L] o 2
o IR UCSE-TC N chw J 8 poe
\JL! e .313.4 39,9 ) L | .
) ‘ O B & omor poe
251l gl A Sz
)L-°-: rv-:*‘-“ oas L oslsa ol >
e S o 95! slas
RIS A ‘

B9 4 gy pie
Sl gz

)9S d jg0 (Fxuo S el OB Al adai (6 Al T S

I BT

1A sl O osled ped Jle

NG 9 T (utigo 9 pole 4 4l



ol b . .
> 3 e )b o9 ge 4 a5 puc [ o9 k>
2Vl oloj P N l—| o J51nl sl
sl glls [ S 6 oe zealbdlb &, 55 [
' . Gt ] FIM cois S5
i N &.3)1‘) &qul i‘;l.;&lzgl ot f')b
. L g Kl gl b
29l sla> & o o £ N |
R ) YU gows 350 35,9 (€
& g pOE 910l ez
i g PRI ot el 5,575
- Lﬁiﬁﬁwy DR St e b
s90al sl OETE S
(J9l Jo) ©y98 4 y90 (Fxuo S ppds OB il apial (6w aSuld dwldl -V K%
el (b
—» .
@ Ggb g Condd pas o e SR omare e
Dol s ] ST sl o0 Joleie S ys aie < e
RS le— sl
cealial 5,515 L v
[ S 5 “ N
] S PO e | 77T s
S9! slas il slos YU o g0 59 bty P
> | 5
) bl 5,58 csydflq‘ijfd e
csliol g5z Lyl )l azo> —
5150 slas
; . Flnl s
S5l nl sl ’
cwiliols pH
F—»l
il b

(95 (i) @954 y90 (Frduo S ool S A apiad (g s Al dld —F S

Olis ¥ Jgaz )0 &jedaz g0 o Sl ailbahal

! 0a00ls

POlgr P92 4 Vb (cowws Olge 39,9 CPT - Jgur

ab > C1
Ao || s | Q2
SN L | e | Ay | L
S| | et | ey |k

=955 cwliol CeiS g58y Jlaix! Y Jgar 4 4z b

S Ayl AV aie S b albbasa
Al sl 3 Slas & j95ax 50 (Jrio S b dil>abal
315 (LSS ashaal Gy 4 39,9 s9lateds Sluy el VY
IYA L Cos 5 a (polsn g 5 (it (Do (iiod

[
I e o osled pas Jlu

Yo

®olpp (29> 4 Vb (gomw g0 999 1 Jgaz 4 axgi L

355 pae) C2 5 Gyilyl gllas) C1 Lole g0 5l sk
Jgoz 4 az g5 b ases 0 .aib o ()| ol amo g cunlio
by polse (o5 a4 Vb (o Slge 395 pae Jlaz>! )
Soliadl axdex b 55,55 5 y5lnl las 0929 poe
sl 31 ol co doy ¥ ocaSs Jlaixl g as s AY
WSS Gy g hhdl axdee Jy sans &) 5l
200 B Vb (coms lge 39,9 pac )3 (polgn (o> Coddge
Slge 3959 pae by 0959 &8lg;s Sl wo )3 £ Cuiise pue
sF1R sl gs8g pae b gdy 4 (oaolga (o9 4 VL (com
o 9l (K bkl axder el 355
JLiml HUGIN l38le 5 lawgs (g5 aSiedy Jolod 5 JoSeis
3 dels mls el odalcusoas duls 0,5 90,5 ,» Es89
el 0,5 52 (5m A (505 5w sloe,S (sl el

Do 3 T (pukigo 9 pole 4 8



Sely o) liiulay ©)g3az g0 Saie S el Albaial ghm 4l Jolou 5l ol @l - Jgon

Sl Jloi> |
(%)

Caitdgo Jlois|
%)

Slagg, pb

A4

\Al

Y

YA

YA

AY

23lgp o cawslials 8 51

Yo

Yo

b 45 iy plas bl 0,518

YA

AY

o S s bl 5SS

Y AY

Ol A ] s kil 555

Yf \td

U 8 i ool 5.5 5

AR A4

osSas yasl s ol 3,518

el oo cpaans A¥ el T e B las sl el
Srdobaebl Gl g g oSy, (2ol jslaieay
GRIBL Ol Copoe wiepllss a4 bl alasleiin
oealS jshieas albdadal la,glyl o8 uils maw
ol g Sig S Dl 5l solaial ¢ gludl slallas
Alizee slaidn jesd g g Wszee Slaptucw
oz B o GRIPlsloye0 g plate g0k Albaia
OO S Dl g g oy S8 o n Vb
9 U)Pb)}a Gu.ua J)% u)l..als 44[94...0.@4 oli......v‘.a)]
L Bllas alisee (sla el )y (sloyg0 wipe slojiolel plov

Sed oo )l gmio slaclay o lastil

S5 Az -0

ASM.:. L)"j) )‘ oolawl L! b cewl oo ) )wl> 3,.92.) 5 o

RCUWOWIY-S R VI BN 2 RPN SWeS ‘sele.j)‘ &l gs’.ﬁi'” S
Jiz! s bl 5 G Joe w098 &3l,1 ONSL aaas

el )l wlbaias isu o celie 60 ,Sles ZAY 4
b el (i e canlial 3,8 5l 5 ey
o i bt ah iy Jult oS5 ks i
JLtl b i 4 osSine ol 5 Jlab 0,5 2k 13y
Glhe Olao el 4 ;08 ZAQ 5 28 LAY LAY ¢/Y0
0,5 Jliz! uzren il oo ey slas lasbiul b
osle (L ¥ Jaao 10 00l (gl diwd dus ,o 45 by
9 Lo &933 (:A.C ‘sa.u Al Q‘JJB) &933 JLQ..}‘ ! 00
slasy AVl ato Slagals 5o olids 5 (59,55
Daasily 8 taio Slaral )0 plidse 5 (59,55 5 s,
siaie Sl )3 plidsnr 5 (5)55 g g Slas, 5 AV
el 00 yuns A4 SawoligS o
SNl ahal phacw IS5 codse Jlax! colesye
colie St b OF el 5 & 93z 50 o S s
ply Grm &l g, 5l eslnl b s Bilas Iy
ceiSh Ol el 0 peew ceSs Jlasl g AV-

O )94 yg0 (Sxuo Syl a3l aniual (6w Joo wolyy 0,5 £989 Jled ! -Y Jguor

Soly

e

Soly Jlos|
(%)

los

sare Slaals ;3 ol 5 (59,95 5 ogm) £35 poe v Al

S

20 (e Sl 2 kb 9 (59,95 9 Cgm oz, vY A2

QJ.oolisf

3 e Slanls 0 oldgn 5 (59,95 5 0gm) Sla3, 4 A3

I
1A sl O osled ped Jle

Y%

e
Mo 5 T (putigo 9 pole 4 48



@b).ﬁ 9 ,S-w y-Y

phe (geie Loypde ww 5So aleas b b )l
ol plnl aio oS b 5L e jlam
(o S s Aahal pae 5 0 lge udige ol
oi)lS (celpl edes widige @B D)9z se
S oigen B g & j93az 50 (Sxio S el albahal
Oygax ge alahal  LeSS adal Gisu gl )l
Db g0 S5 lese ol Dlazj il aliasginay 4 0uls el

&=l A

oolainl b ailbaiar sbapinn Sy, Juloo» ((WYAY) .z o5 mie
i oaSzile )l cwlid IS b bl K(gh sloasis
Ol oRzls ¢ (8 glaoaSiiils s il ree

HUGIN, [Computer Software], Hugin Expert,
Available from: http://www.hugin.com/.

Kabir , G., Demissie, G., Sadiq, R., and Tesfamariam,
S., (2015), “Integrating failure prediction models
for water mains: Bayesian belief network based data
fusion”, Journal of Knowledge-Based Systems, 85,
159-169.

Kjaerulff, U.B., and Madsen, A.L., (2007),
Bayesian Networks and influence diagrams:
A guide to construction and analysis, Springer
Science+Business Media, NewYork.

Rahman , M.M., Hagare, D., and Maheshwari, B.,
(2016), “Bayesian Belief Network analysis of soil
salinity in a peri-urban agricultural field irrigated
with recycled water”, Journal of Agricultural Water
Management, 176, 280-296.

Taheriyoun, M., Alavi, V., and Ahmadi, A., (2016),
“Risk analysis of wastewater reuse in agriculture
using bayesian network”, Amir Kabir Journal of
Science and Research, Civil and Environmental
Engineering, 48 (1), 101-110, (In Persian).
Taheriyoun, M., Bahrami, M., and Moradinejad,
S., (2014), “Reliability analysis of a municipal
wastewater treatment plant using fault tree analysis”,
Journal of Iran-Water Resource Research, 10(2),
1-11, (In Persian).

Tang , C., Yi, Y., Yang, Zh., and Sun, J., (2016),
“Risk forecasting of pollution accidents based on
an integrated Bayesian Network and water quality
model for the South to North water transfer project”,
Journal of Ecological Engineering, 96, 109-116.

I
1P sle d osled ey Jlo

Yv

iy S80S & S o p by Jisl 5 o5 o
5 055 585 Jloi] plcon Caltiys 5 WS oo Jas 055
d...‘ba) (o 0l ulJLu‘ &)90 axJlao J; u...uu ‘)
5 abagal ol ol Ojg3ax a0 Jrie S gl OB
3 e eSS aral Sy g el dlbasar ion g
Sl isu ;o solitul jelateds S0l 40 d93 g0 lio Ol
B ‘59].44 u] ‘La’)l.:y IS S Lglmcﬁ J.u.‘? )l (_;M
5 o¥g8 (SiwY g Sy (lud wule alize mlis
S s Dol dbbasal g Sl LSis LS e
gy, g8y Jixl i Joe Jelod 9 O j93az 50 Srie
e Slawuli )0 pldsn 5 (50,95 5 o) E89 pue
Sl 3 plidg 5 (59,95 5 g Sl SVe
phdse 5 (5355 5 gy doml 5 AVF Saasily o taio
Lol 00l (pxd Qo )0 £ DoeolisS jo Smio clagls o
TN Pl S 45 g 3l ool b &y 93az 90 Jiare
o3l g i Gl Sy ;) rals jslaiedy Coled,s o]
S e dpllss agd Jod 1 alaslering s pdyplneb!
yokeds dil>abas slo, gl ) 28 uils o yili8l el o
S Sy S Ol 5l eolanl ¢ glusl slallas> alS
alids slaidu pexi 5 g rw 9790 Slapta (b
S )lf ‘55).0 w‘).‘a‘ ‘6‘0)5¢ 9 p.]am O yg0ds mbw
OO s Dl g 9 By S8 (0 VU
§ O ygax g0 o S 0l OB wldabar oKisle;]
L Gl calisee sl sl (sloyss i ye slogialesl el
Lol ooy &l s sl o laslisl
bode o —F
1- Bayesian Network
2-Bayes

3-Edges
4- Conditional Probability Table

Do 3 T (pukigo 9 pole 4 8



Journal of Water & Wastewater
Science & Engineering (jwwse)
Spring 2017, Vol. 2, No. 1.

Doi: 10.22112/jwwse.2017.89834.1030

(Swgo g pols
Wb g T

w0 9 pole A gl
M g of
W“\f’ )LQJ. c‘ O)M ¢ﬁ5n> JLM)

Technical and Economic Aspects of Water
Desalination Worldwide

Hamid Reza Rashidi', Mohammad Hossein
Sarrafzadeh? and Hashem Asgharnejad!

1-Unesco Chair on Water Reuse, School of Chemical
Engineering, College of Engineering, University of
Tehran, Iran.

2- Associate Professor, School of Chemical Engineering,
College of Engineering, University of Tehran, Iran.
*Corresponding Author, Email: sarrafzdh@ut.ac.ir

Received: 18/6/2017
Revised: 10/10/2017
Accepted: 11/10/2017

Abstract

As a consequence to global warming and climate
change all around the world and irregular consumption
of underground water resources, the societies are
being faced to a serious danger named water scarcity.
Population growth, need to food security, climate
changes and agricultural needs have forced the societies
to search for appropriate alternatives for fresh water
resources. Unconventional water resources are known
as one of the most important alternatives for fresh water
on the earth. One of the most sources of unconventional
waters is saline or brackish water. Considering the great
amount of saline water on the earth, water desalination
can be a fruitful method to overcome the crisis of
water scarcity. Water desalination technologies will
be categorized into two main groups of thermal and
membrane technologies. In this paper, at first the most
important and most applicable desalination technologies
around the world are studied, then the influences
of desalination technologies regarding energy and
economy have been evaluated. At the end, the examples
of desalination units in different parts of the world have
been studied.

Keywords: Desalination, Membrane processes, Water
sweetening, Unconventional water resources
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1- Multi Stage Flash (MSF)

2- Multi Effect Distillation (MED)

3- Vapor Compression (VC)

4- Reverse Osmosis (RO)

5- Electrodialysis (ED)

6- Membrane Distillation (MD)

7- Brackish Water Reverse Osmosis (BWRO)
8- Seawater Water Reverse Osmosis (SWRO)
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Abstract

In recent years, due to the overexploitation of nat-
ural water resources and increase in demand for
water, various methods of water desalination have
attracted enormous interest. Seawater desalination
process can be used as a suitable method in order
to supply drinking and industrial water. Thermal
power plants are one of the major water consum-
ing industries many of which are located in coastal
area. Therefore, the power and water can be gener-
ated simultaneously using cogeneration technique,
which consequently increases the efficiency of the
existing power plants. In this paper, cogeneration
of power (in an existing thermal power plant) and
water (using the steam extraction turbine outlet of
the existing power plant) has been investigated.
According to the results, desalinated water pro-
duction by a combination of reverse osmosis and
thermal desalination, or multi-stage flash distilla-
tion (MSF), at flow rates higher than 800 m3/h is
economically feasible.

Keywords: Genetic Algorithm, Optimization, Water
and power cogeneration, Water desalination.
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Abstract

A review of the twenty years of experience in the
implementation of wastewater projects in the country
shows that in spite of many efforts and achieving the
46.18 percent of urban population utilizing modern
sewage services, it is necessary to study the pathology
of the implemented plans, the grounds for obtaining
solutions tailored to the needs of the country and
accelerate the comprehensive coverage of modern
sewage services. Failure to pay attention to technical
and economic justification in the studies of projects
and the significant number of half-finished projects
and unused capacities are among general harms
resulted from sewage projects in the country to which
the poor quality of effluent and the low efficiency of
the treatment processes in some of the implemented
projects should be added. Paying attention to the issue
of economic market and effluent tariffs, transparency
in effluent marketing and usage policies, the creation
of appropriate patterns commensurate with the climate
and operational capability, and the management of the
maintenance and updating of facilities and manpower
operating them, along with the creation of a ground
for private sector to participate in implementing and
.managing projects are topics ahead of this section

Keywords: Development, Pathology, Sewage plans.
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Effect of Using European Standard on
Performance of Aerated Grit Chamber in
Wastewater Treatment Plants

Shima Mardani and Mitra Hosseini Nazhvani
Senior Expert of Environmental Engineering, Water and
Wastewater Consulting Engineers Company (Research
and Design).

* Corresponding Author, Email: info@wwcerd.com

Abstract

Grit chamber unit is used to separate and
remove suspending non-organic particles such
as gravel, sand, seeds and other solids with
faster sedimentation rates than perishable
particles in sewage as well as scum and
fat removal. Grit recycling in aerated grit
chambers of wastewater treatment plants leads
to a better management of treatment plants
and minimizes the operational problems. In
this study, the performance of European and
American designed aerated grit chambers was
compared with each other. The results indicated
that the use of grit chambers designed by
European standards, not only reduces the cost
of initial investment and equipment, but also
minimizes the operational problems in other
treatment units and in general, it increases the
.efficiency of treatment plants

Keywords: Aerated grit chamber, American
standard, European standard, Grit removal,

Wastewater treatment plant
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