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Abstract

Author, Email:

One of the important issues along with water
shortage and demand in cities is the issue of
wastewater disposal and treatment. When it comes
to wastewater and its treatment, the first thing that
comes to mind is the discussion of the
environment and its protection from pollution
because wastewater is always a major polluting
parameter in human and natural environment The
construction of a wastewater treatment plant is a
civil-environmental activity whose main purpose
is the proper and hygienic disposal of wastewater,
which, if neglected, will have irreparable
consequences. The first effective step for the
construction of these facilities is to identify their
suitable location, which is done by considering
various factors and criteria. For this purpose,
multi-criteria decision making (MCDM) methods
have been used. Here, according to the existing
conditions, hierarchical decision making (AHP)
and Delphi (delphi) decision methods have been
selected to solve the problem. In this research,
Farooj city, which is one of the cities of North
Khorasan province, was studied for the
construction of a wastewater treatment plant.

Keywords: Delphi, Hierarchical Analysis,
Location, Wastewater Treatment Plant.
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Abstract

Nowadays with regard to the climate change issue and also the
scarcity of available and usable water, the conjunctive use of
surface and groundwater resources is regarded as one of the
critical approaches in water resources management. In this
respect, the surface water-groundwater interaction is one of the
prominent and fundamental components in conducting
appropriate analysis of water resources balance and finally their
management. In this paper, the Lenjanat sub-basin considered as
a study area that is located in the Ghavkhouni Basin in Iran. The
weighting method of GCM models under the fifth report of the
Intergovernmental Panel on Climate Change (IPCC) was
employed to investigate the precipitation and temperature
changes due to climate change and the LARS-WG model was
hired to provide the microscale output of GCM models.
Investigating the surface water-groundwater interaction was
carried out through the connection of WEAP and MODFLOW
models. Thereafter, through the usage of climate results from the
climate change scenarios of RCP2.6, RCP4.5 and RCP8.5 and
also implementing the management policies in the form of
management scenarios in the future, along with the reduction of
20% and 40% in the area under cultivation, the system
performance is assessed for the near future. The findings reveal
increasing in temperature and precipitation in the future. The
rate of surface water-groundwater interaction will be increased
in the future under disparate management and climate change
scenarios. Moreover, the maximum rate of the surface water-
groundwater interaction is observed for the scenario following
the current trend and also the scenario of climate change
RCP4.5. Based on the outcomes, the higher the river flow and
the groundwater abstraction, the more the aquifer drains the river
and consequently increases the interaction of surface and
groundwater. Therefore, the results indicated that the recharge
effect of the river on the aquifer in the study area and on the
other hand uncontrolled pumping of groundwater resources,
conjunctive management of water resources can reduce the
negative effects of groundwater scarcity, but it is necessary to
reduce of cultivated areas and cultivation pattern prevented
uncontrolled abstraction of groundwater in this sub-basin.

Keywords: Climate change, Management scenarios, Surface
and groundwater interaction, WEAP-MODFLOW model.
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Abstract

One of the major problems with urban water supply
networks is the large volume of water wastage due
to various incidents that cause damage. These
damages are mainly irreversible and costly; thus, it
is increasingly important to understand the causes of
such incidents to prevent and reduce water wastage.
This research aims to estimate the failure rate of
main urban water supply pipes. In terms of nature,
this research is applied, while in terms of
administration, it is a combination of descriptive-
analytical methods based on library sources. In
addition to interviewing experts in the study area, the
research uses findings of other research and data
provided by Tehran’s Water and Wastewater
Organization, which pertain to District 1. The
research identifies major criteria affecting failure
rates of main pipes of various types. Then, it uses
Gene Expression Programming (GEP) software to
perform computations and provide the model.
Findings conclude that as the working pressure, age,
and length of the pipe and the number of service lines
increase, the number of incidents increases also. On
the other hand, with the increase in the diameter of
the pipes and the depth at which they are installed,
their failure rates decrease. The type of soil also
buried directly impacts the gradual loss of the pipes.
Because the proposed models in this research have
no limited input parameters and take into account all
the effective components, they are highly useful and
reliable tools to predict failure rates of the main
urban water supply pipes.

Keywords: Failure rate, Urban water system, Gene
expression programming, Events and happenings.
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Abstract

The presence of algae in the water treatment process is
problematic. The best way to control algae is to remove
the algae cell intact without rupturing the cell, as most
common methods cause disinfection by-products,
which are often very dangerous. The aim of this study
was to evaluate the efficiency of microstrainer and
ozonation systems in combined removal of algae from
raw water. For this purpose, Box-Behnken Design was
used in the Response Surface Methodology by Design
Expert software. Experimental variables included input
turbidity (50-150 NTU), microstrainer surface load
(10.8-18 m/h) and injectable ozone dose (1-3 mg/L).
Based on the experimental conditions, the algae
removal efficiency in the integrated microstrainer and
ozonation system was 39.64-88.76%. The parameters

of inlet water turbidity, injected ozone dose and micro-
strainer surface load with effect coefficients of 15.37,
8.98 and 4.01, respectively, had the greatest effect on
system efficiency in algae removal. Increasing the
turbidity and surface load of the microstrainer
decreased the algal removal efficiency and increased
the injection ozone dose increased the efficiency. The
final model based on the desired parameters was
obtained as a quadratic equation with correlation
coefficient, modified correlation coefficient and
predicted correlation coefficient equal to 0.948, 0.928
and 0.868, respectively.

Keywords: Algae, Box-Behnken Design,
Microstrainer, Ozonation, Raw water, Response
Surface Methodology.

FblS i 50 Yoo b yolyly oy
pl O 51 Sl B )5 (F5031 9yt ywly ySoro

T S s 5992310 9§ )b crmmno

0dSLLlS ) Jare— jljas cwdige )l w5 semisls )
Ol b il gy siaio oINS ol yas cwdigeo

o oKidls 5Q‘).Q.C (g0 saSlasls S M 05; )l,f..ikj|o -Y
Ol bl (b Slg g

dy.kebria@nit.ac.ir : Jues! « gt ooieu gt

Ve[ VITY il s g

VENYNY oMol &b
VENYIN o Gl
Ol b 5 Ol ezl ©

L WA W e

) v

G095 Oy eml 0 31 e O i a1 3 )0 laSily g
5 09,550 Cawd S ygohy Sl Jl Bis dacSl> S ol
FSi cxge o Jeme slahy; i 1n) el ok (S5b g
g go s SUyhs s L a5 Slo50s8 ol sbaos gl 12
3031 9 R lg Ses Saptnes (2L (o) alllae cnl 5| Soa
3loskaie (ol sl cwl pl> ol 5l Sl Bas 4o sidls & g0
Design )33l 5 abewsgs gl gl (29, 50 (S oSL (b
NTU) (599,9 &,995 Jalis o siulo;l (slo piite .ol oolisl Expert
39 (el p e YVASY M) iyl See (o Jb (VO -0+
oialesl baylpd Gululy aivgs (Gid oS e Y-0) i3 0
03 9 e rleSen (Edl gl )3 (Sul> Bd> plend],
39 665955 w1 ©,908 (sl el b Jol> s ys AMIVE b YA/FE
AOTY Sl cul o b o ey s o (b Jb g (B3 0
Selr i s gt LS 2 ) 550 it £ 5 ARA
Oleaily Gl o (35 03l 5 Gl 5 Sl i lend
dolae o Djg0ar Gl 3550 slaallly ol ol Joo 0
oo 9 0l Mol SKied iy ( (Kot oo b g a0
APA 5 HIAYA TAFA L il oS S 00D ey (Sead

Sl Cawody

S S b b


mailto:dy.kebria@nit.ac.ir

by (Swgs (092510 9 (5 3biw (pmno
ST

ol gy ol (So Sl b, Jlade 1 ubise «Gudios oyl
4o @.T—}?.w Sl cws GmLi.:gbﬂ Ovs, b Falls azl o
b ol o 5 Jsko Veror Sl sledyl o clile
Gur Ol S L)l Sl o oo B0
b adas 4 i) sl 5L 0 g0 T ol Sl s0isS dbasie
il o 3 Sl Jobo Ve e e SR o jho S A
S 50 Jghw B v e Gl g NI ol Slalgw AD MY/ Joles
Hebds gl cdalé g0 2 0 SOl gu_;ﬁ.’;—l odS ddrie S
Ay J5S slp Olgee S p pdg 5l b Bl LS
oolaiwl glodde cudids y3bre puliai SgS mlin jo b SLl>
S50 59 ylade ook Gliee 4y gy (S g,y cnl o 0,8
Uiig 5l Ygess IRCX YR LS FISCEONINE P JUR T YU WU E S O
YA

Fine ) aciz i, Juyt @b 5l (oan )3 a5 5 fuly e
3 (Fine wire Strainer) coow asiz 5, Slo b g (Screen
5 ks alyo o9 90 (slylo «(Hazenet al., 1953) 548 o 00l
S oo )5 0j9 50l Loyt iy e iive il S
55 5 LosSOlgd elgl il gly ol aaal )0 (g
Gl S dbal o rizen g Glee SISl g Loy eSO
Molé sladilaias 5l 9,5 ol g5l Y g s5ledlas
50 G oo b Ysens plo g5 5l i yily Soo il
VO 13 Vgone baal,s 09i oo ai5le ey ,See YO 5 O o)l
IO Ce o b g (Coluo 0o )0 £F 0505) 5 pstine Hhad s o
alys i > ce g andl sin 5o, 8 0 Taids 0 0000
wwawﬁbu]mu]é.Jb?d»M)odw
(Ratnayaka et al., 2009) ae salg>

@il JYj 9 3l Blad (sl plo i yily So 51 Vgomo
cs2le 59 sl Sl (MBS slaailsabar jI >g,5 ol
31 duore colasl “5’5)|J> B olS s, cus Sz 6l‘°5)‘.’
ool A1 8 aha i o ild seniad ) alols Oluy
Rimer 1973;) sgi oo oolitwl gmio bo,lS 5 usSro
.(Middlebrooks et al., 1974; Kraanand Ghadouani, 2017
09.«.4‘50 oolazwl (&M u‘)o 9 é)ajﬁ.u

O,8les i yiwlg Ko 5l oolaiwl 30 gy a0

doddlo —)

i aiile G5 Bloe ool i w3 o Sl i
Mt 5 oyl K28.F o etiar 5 slin] o DS ek
5 o5apel 0yslice dszsar 1) Ol mes ad jo (5)l0 505
oy 5 ooliil (39,9 Silz 2alS s O sl i
b s (6100 9T Slge iy el gl sl Ty
8 oS ol (slmesysTd a5 Crge oIS Logasis
B9 oty 4 43 dgh e it SUjlas L L
83976 Cewd O y908 Sl Joho Bl daSl> 15 6l
Sel Bd> 3 ol cnl 3825 Sl el Jobo (SO e s
Sl oad diogi (Soid 9 (Sielem slagty, Sl eslind
Bae JT olge 5 lacSll> Bi> (gl (Matter et al., 2019)
Slse orl rmee 3l (S &5 30 S92y il sla)lSel,
L o yiwls S 5l solawl ol o yiwls ,Soe 51 solazu!
Flws 9 2>l ol glaan e B 5l ) e Gloasis
Slp 2l ol Bpas 5 (8,5 5z (i b g lo o0
S5 4 gl ol 1 i lye ugSan syt
Lol 5o oszse 5y I olse 5 by (oalod wiilsi ool
Slae 5l eolainl azs yo anled Bl S8 Ojgon
5o 6,5l JT slge 5 Sl> GBis gl sanS o]
2l Samelal OT gl Blaal 5l (SO 0gh o oloeld
S (sl byl iy Bl e ol ol O i
e 3l Smith, 1991) cel ¥ LlojaiS ol (slao,gl 8
S sl dlge (s (RalS b Bds IS (nl (sl bl
as ool 5l (Clark and Summers, 1993) col glojaus
byl i 1) axten V51 a8 I (shls WL Lo i olge
gl ool by g Lad 4y ay g g adgl il slo el )
ool i ils Son Sl Blon ko 59 cal 85 sl 510
SreS Oloy Grired g Slasl slp (o5 Glad @ 1 oS
OYAY () en g jpallane) &l 5Ls glwdls ol
05 UsS slabs, oSl Bim sl S yiuls s progdle
P I S LU RO S JEUR SRS
05 9 $H0) (Sl e Al GanlannST (lid
Mouchet and ) wlaid 5,13 a>g5 0,90 .. 5 Joil, 5 Jled

Abrhaetal., 2018; Liu etal., 2015;PiontekandCzyzewska,
ol Briley et al. (2002) .(2012; Dong and Huo, 2021

Bi> gl oasSadaie oole lgeas 1) ol Sligw &5
2888 silwaige ol wlbaba o ok Sl

‘f" }ﬁ.l-?: 6Y O)LDJ::’ sm JL«)

Ml g O (i 9 pole 4 5t



Pl O 51 Sl B> 55 (303l 9 g ySomo (sl o 53 F g0 S yiolyly (w2
——

o Bp ) ) RSl S Sl Djg0n
(S LIS (g jlwaisd (a5 LIS oy 3300 o otboons
(S35 @lopaS o od ol ild w3l Y g (Srdis
51 yilg Sae olfws g0 Ol wilsaiar pl ,o (gjlwe 3
32 S 4 s B g Sen Vo Bilis B L LS Ses g5
o cwl G5 a4 solel Wl o 658 5 5
Sz oo HleSe Sl g esg ol e il gl 23
b yild maw aoy0 00 Sl eawl ild Gl )0 axS o
Sl s Silagil & gty olfis ey ol T L lad o
il saimonlis a5 ld ol 5 U5l O glis,l Gdksl as
Sed o plxl sy Gload e s 4 el il Lus
el p )59k T4V b )b b albbacaad (ol (G505] e
lodily i3l gl s ol 0 sl 005 1zl g b
s )3 223 A (YL ool b (5T a3 ol
s eeS J2 e ol laginST 098 o0 0y oS
Glogalls) slelaz g e pScusb, g0y sloa
S e 4 Al e opl )3 sabadgs GenSTcl S5
S5 O3l STy aldie o by (Us,S a5 B2,k jlaS
O3 4 (83959 (ST do)d ¥ STas gl ge Oy S o
Gk )l e lamog> jo cabady o3l wed oo oS
ol oy B @ cabass axsg> &S 0 a5 oo jeis
doyd Voo iSlas il B0y5 el pledily 09doe B2y
Sl bansgi 095 0 )5 ol Gy a8 Blol o) e
O les il b sl 0l i azmdg> bl (g9, p &S

D5y050 O 3l g ol jas o8 Sl 4z 5 ¥e v sgus 4y

OB plil (g, -Y-¥
O3l g P rly S s (Bl S Slos (BB (nl o
ol dlbaial 4 509y Glacsil> Bi> )5 Gljen jsba
b s oSSl Gialel (b by, B o sl o)
b9, b pll Design Expert 7.0.0 Trial f3316 5 5l ool
ilodie gl dnodyad il S 53l 5 ol Py b
5 o sl talesT slaws (s yzaS 5l oslil b a5 col (gLl
Cojocaru ) sgi o 1yl ¢ Siom wSb Lialejl (>l wlaly
b by, 4 bl >k .@nd Zakrzewska, 2007
aw lps a5 098 o0 bl o )b 51 glaiws 4 oS- WS
Fhb g9 ool o WS o 0 el e 6l ) e
50 A 50 WS e loy EelS el 5 bas Lo ool slaas
ol Y ai 30 5 89 B o aio)ls o iole ] plosl a5 aBlge

a5 iz 4 bg e Yoeno a5 Slidos o abaias IS
@ Gleee Dlidss ol ol 5wl sl plol wiis |3
00 oS oole (8 e o 2alS (Sl i 5YL lenil
SzgS slad 4 s oS adyl sleanie Ol whas lp
IS oty Sn (£l o Silgyien il S gals
Czyzewska and Piontek, 2019;) oges o,lil ... 5 Jolw
Parabrahmam et al., 1968; Albert and Beryr, 1961; Deyab
Sl Bi> 40 00iS wenST osle oy o)l (et al., 2015
RN f}/w ool ABpd Dyge gloo S Dlias
wz b ogo auslio b g oz cuisS anST oole SO il Cildass
Xie ) ol 48,5 1,8 i s Sl 33> )5 00w o0le

et al., 2013; Chen et al., 2009; Plummer And Edzwald,
2001; Ma and Liu, 2002; Shen et al., 2011; Chen and Yeh,

(2005

ole Blow 5 Sl I wal plxil Gl ow;n @b
3 FarlySee o 8les p Fge sla bl aie; )5 ook
Aol ale sla)lS 5 SVLie ;5 el ot plosl Sl> i
5B 063,50 O ysods Yaane o o) Lil ooy ay YU o a5 o
o (S 2L Gl deanse S s suls Soe
0t 030 w9 Sl peske Oie (S pls Ol ahas
3o 00iiS denST olge 3l eolazwl diey yo el a8 S 13
a5l Sy o el plo 55,5 a5 3 o o] il Ygans
el 485513 o 8590 D )90S

Guind (g, =Y

S relg S gy Sil> Bdo (A8l pia BeioS (0l o
o3l 35 608 sasile ol 5o se slajtelll 5 (503 9
Sy 28518 (g 2 050 ¢y yiwly e (o Jb g (3
Dby 38 LS Sb pinlesl (b 5l dadiges slass als
38le s alewg Waosls Jolowi 5 (g 2 oo ooliin] Fely xlans

& pleil Design Expert 7.0.0 Trial

aslllao 3 )90 o Al dnhuad olasie —)-Y
54l o s BY e s B L dalllas 050 T aliagias
VIV sgu JUl Lo sl odpasy (65050 4 VY4B Lo
399 5 ol ailbahai B (aw (35) ©f el e ) 5eglS
ol g5 s O el 05038 (550 (gl B egliS VF
b n) o asdllae 050 Of Abahal (o adal a8
a5 00 ded (SlSe 5 cws pSILn] 90 il oo |l

‘f" }ﬁ.l-?: 6Y O)LDJ::’ sm JL«)

Ml g O (oo 9 pole 4 5t



by (Swgs (092510 9 (5 3biw (pmno
e

N =2k(k — 1)+ C, M

—oSL Giolesl (b arwgi (gl sy (sla tolosl slowi N o
Dt (555 o bl olaxs (Co g o el )b oloss K oS

3,90 ¥ 3ubios (ol 50 Jitee (o it olaws a5 ol 5
5 O3l 9 Ayly S (o b (6899 5998 1 el
(V) abayly bl 655 50 bl glp ¥ osae Ol b g el
pll iy o walem 0550 VO Y byl slass
50 el o0l plate Bl & jgods l3dle 5 lawgs o yiles]
50 Lo g ANVYE/4 0 0dg0mme ;0 (539,9 PH Lo yiolesl oled
GyeesS )3 Job 1o aS Jb> 10 g e VYEF oogusme
Sl 5 o el ol polie o

Sy g gl Y

2l BT olfisle;] & braiges Jlo)l g (5,08 paiged 51 L
Sl Bd> s (2955 9 53959 )0 Sulx B plend],
4295 bad Jol> ¥ Jgoz 258 4l s o ly See Jolo
Sgd oo soalice 0l £5>‘)Ja PUSWOW )| o] Cawdds C"L"' a
s 5 Sl i leadl, byl Ll bl a8
Jols o, 0 AMYE L YAEE 5 G505 9 i yiwlg o 2als
(ol 4l S a3 Sles cnyp gl 0l
6LQ)L 9 NTU V- 9 YO b YO 6Lbu)9ds o 6[.@4.:9.@.’
g oad culby cele p e YA g VFIF AN e
Oloily (gm0 el bl (55, 2 p3Y slagiales]
200 VY 5l isly S alewsy 2l @ LSUl> Sis
@9 Q)BJS ‘5‘)4) Qo 40 INARY ()—AS‘\-\} &9 c_»)s..xf 6‘)4)
@ F5 0ff pe iy e diged Ll e jo g (JBla>
Bi> (JBlax 5 30 5 S Iae & ye0S (6l g o ys AAUYF
el o] Casdds duo 0 OYIVA Sl

2 Fhe sl e g losls giluoe jslanea
5 o rls Son 5 USae sots Lavgi Sl i a8
ey JoS pgd 4z )3 Glabex wix Jaeo Bl 5l iS50
2oty P O3l 39 9 p s Sae (o b oD j5aS gl prie
Design ,138ls 5 50 wledbl .o oolaw! allisle;] slassls
Geoly e sla g, 4 bg e cwd Expert 7.0.0 Trial
2 ol 5T s 003 0l (Sam S a3l (b
e o0 &I Y Jsoz o o] b a5 sl alsles L33,

o 5 Sz S (sl o Al o ol Lo
JosSe b 5 55 oSy ) ol o slaglyb
=S e Pl Gy 99 52 5l Gy, (nl 45w e (las (S
Ferreiraetal., ) ol youl )5 b (ol L,eS6 g 655 10
Salesl bl gilw e laml liale 5 51 solawl L (2007
Jo5 pgo ax 0 dlolas 3l oslatnl b g ol sl piie o
5IUT (hg) @ dlsbes oyl 5 calpo (og: lolins 5 el
Sl w00 5 (Siad o b rizred b (s | il g
Sl 3l o wd ale ol dolae o S, (o
hb boln s Ll 13l 3 b Gl iales]
a0y 4l T Gl re sledisel 5 b il
€555 505 ol e sialesT (gl paie s sl olStles]
2 e VASVA) o il S el b «(V0+-0+ NTU)
o) o (il v S shen T20) (3 03l 53 5 (sl

.(\
Oyt s 9 B o —Y Jgar
Y obw | ¥ abw | ) &l
..)..>|5 aslis ,.u.a.o
+) . -\
V0. Voo 0+ |NTU| Tur 5993 L5945
YA VEIE | VoA [ mih | LS | ety ,See (o b
Y Y \ mg/l | O3 P o)

DBl (695,9 (Sed> )b cuddlyi so pae oyl (S

2 eyl cnl o Sl )b s § J S Sl pas Jds 4y a8
GyF Cadgaome 4 4z b aizee o o)y Salesl (b
P ke YU iSTaz) o3l (B Gliee G5 5l plwedl 5 03
ool adllae 590 Ol dilsabal & 09,9 (28 (G
ala)) 08 bty a0l s 2 YOo10 osgumme ;5 Slosloe

(V)
Dose 0;(mg/l)
kg 1h eMg
%3600 % 107 Fg X7 M
B l
Qs

s 0330 M (Sl 5 0kS) O3l By cud b CoaS

(a6 o) ol wbasiar 4 68959 ol (20 Q 5 o5l Gy

~oSk phalejl (b anass gl oY lagiales] slass
OTA0 (ol 5 Gl®) wlge Cemoa (V) abal 51 S

VPl 3l oF o)leds i Jlw

Mo g O (oo 9 pole 4 pid



Pl O 51 Sl B> 55 (303l 9 g ySomo (sl o 53 F g0 S yiolyly (w2
I

303! 3 g Sorn okl it 35 5= Sl Gl lojT (> 15b olasl p B lojT i Y Jguzr

() Sl sload Vorebl | ¥Rl | Relil
0yl
S>> B> =95 $°9,9 B:03 C:Ls A:Tur &uﬁ
% N/100 cc N/100 cc mg/I m/h NTU
va/sf YYq vas | VA V.o \
A VYA vas Y VEIE \.o Y
ARvAR Y- \S TN | VEIE \0- e
FAIFO VYA \S TN Y Ve/A \0- £
£-/A Y-f TEO Y YA Vo~ o
OAIYA YA FYY | VE/E o #
oY/t VAF Y45 Y VE/E yoo 4
IS yay \kits | Ve /A yeo A
AAIYE 4 FrY Y VE/E o q
Of/AY YV \kits Y VE/E yeo \e
YY/$O 114 FrY Y VA o 1)
Ya/va R FrY Y AR - \Y
AYNA YAD vas Y VA \. VY
FA/YA VYO TEO Y VEIE \0- \Vf
YN iz vas Y Ve/A ) 'O
Jol5 (slabor iz dloleo bl bl gl (il g 36T 9 (ygam 5551 Jgur
P slade f jlade lapo (Sl @ol3l 4z o la o £ gomo &
SERAR Y-/AfYA vav/evay &) YAOY/VAY Jawe
ofe Y fa/frra FEOIATAVA | FEOIATAVA A-03
<[-YYO INAINZ \YAOS -5 \ \YA OS5 B-Ls
ofe e \YE/YE YAAR/OAA \ YAARJOAA C-Tur
<IAEVA [ ffY IevYE | -Isvvs AB
SAYY AT ov/osya | ov/osyo AC
- 105 FE NI OIYAF- | OIYAE- BC
- IYOAQ TRARYY Vo/ay - | VoloY -5 A?
</AY A RARE) YA \ NAYZS B2
[ ¥0. V-840 V- YIVADT \ V- YIVALT c?
IINAREA 0 Y&l £04 Sbesile
RARTA FOIVEA- AATAYN N ¥ vE/aovs b3l pae
-[a¥5) Y V/-avy ol sla>
i Yaya/voA Js
oS la el s wnl (599,9 p3 Ol 5l Sl Bi> aoy0 Lo, F-test ;| Jol> p-value ,olie a5 slo ol )b psen
(G5 O3 3 5 rurlySas (xbaw b 183959 ©5999) A Bdo oad bl Wslee I edal Cewsay +/00 5 i
il wles S (V) alayly & g0 s yialb sBC g AC AB 515 sle el b ol po a0

Isazs wily,ls 5a0UT o i 55l dloles 51 B2 o A2 e
Slew &5 (V) Gialel geuly 5 pll loline gl ol )y (slie
S a—————
1P 3l ¥ ojlods i JLw A ML g oof w0 g pale 4yl



by (Swgs (092510 9 (5 3biw (pmno
e

Y =103.794 + 8.9850; — 1.113Ls — 0.0751Tur

AW 43‘)‘ @LQJ JAA M w‘)..a J)JLAA 9 L{bu,wLo)T CJL..: Z o 00223Tur2

)

obls 5Ll g e )T, i 0 5 F o Jour o
s Joo bl liu o)l g bs (wils slg 3aIUT g (ygmm 5 )-F Jou

P ,lade f jlado laypo (uSlae 3T a0 Ol yo & goxo &
<efeee FEAYANYA FAFIVAYA f YYva/ vy Jow
Sefeee FY/AMAE FYOIAEVA | FYOIAEVA A-03

RAY Y AMoYvy \YAMBS -8 | \YAMbS -8 B-Ls
<efeee \YO/FANA YAAQ/OAYA \ YAAQ/OAYA C-Tur

-/+144 YISEAA AAIVAYSE \ AIAYSE C?

10/ - OAF Ve V0 [OASE oils 3L

“[-YAY ARTARTZN VAISASY A VFA/Faf) Silp pae

- 0¥8) Y V/eaxy ol sl
i vava/vovy Js

o oy 3 (RY) Kaod oy ppolie 5 00,0 1/ 4 S Joo (Siwod ol s polio-d Joao

a5 aal Cawsay SAAYA 5 +/AFA e RPead Lol TIAA-& o il
el Joo awg om0 gleools e il caimslis pofvres &ibee
o it et 5 05 D Soan 5 DS iz il At
S oy Sada B3 aoys and I 51 zaS (+IASA) MZ:Z:? S ot e
5 998 i inyF o3l 3 %5{) Gl slo il Aeal :/a\w " mwr’
G inly Son (b Jb g 0l 50 9k wsly S (xaw L T oot i it Koo oty
oads ool L Y IS B Y S 50 cud iy (g0m dus O jgu0ds ANVE-Y S e
|

Removal

100 5000

SHF 03 30 9 @905 sy Sl Bds duo o ) KD

1P 3l ¥ o)lods i JLw f4 ML g of w0 g pale 4yl



Pl O 51 Sl B> 55 (303l 9 g ySomo (sl o 53 F g0 S yiolyly (w2
[

3 oi Py o)l s Pl Sl Bds o ol o Ses
2 Sl i 2Pl jeba it glao)gas

5 D998 Lels b oS cal asie VS 4 azxgi L
il 6 Kot jobdy Sl Bis el (o3l 30 il

BURGIR V- VIGISP KU [ IPU S X WP A RE UE R IRV Py

Removal

1080 5000
o lg S (Al 5l g )90 sy Sl Bd> w00 T IS

S5t e 3 031 55 A S sesoe i ¥ S

LS Bis vo 0 aS 09l wodalin ¥ SO 4 axgi b
3,0 Sl Bda i yuly S (rlaw )b RalS 4 Cond

ol g bon Sl o iy See o b g 08 a3
Ll Kot s Sl B leaily ol58l Sl rals

Removal

100 1080
ol S0 (gxbaus 3l 3 (531 35 o Sl B o8 - S

5ol (SiB)F o 1,86 Vb locyp08 ;0 o yils S

OlFee ¥ S5 U ) USKS j0 ool &l mls 4 axgi b
o SR O TR YR P VP SWeowa | B g WAY'S QT 31 eolazwl

sl a5 o Ol alaias o Sl Bis i 4 oS

SV Gla,gu8 jo 1 o3l s iy Sl Mas «S gl Syls Sl i o ol plewsly (Ve o NTU 5l ) YL

I
1F) 3l ¥ o lods i Jlw b

Mol g O (oo 9 pole 4w



by (Swgs (092510 9 (5 3biw (pmno
ST

Sl iie Sliney dar g shs dolee 3l o)l Sil>
53 2 59 Loy (69955 T 0308 el ly S ols e oS
O V3 155 S 5 U S 5
v b 2l ez Loy 639)5 O ©5998) s pils Ss
e fge Sl Bi> )3 s 2D 2 (s S
Sk Gl s Sl adsl ©)9a8 (alidl el 4w cnl Gles
5 Selx Bde pleaily alS e S ily See (elan
algs Sl Bd> el Gl o ()5 03l 50 Gl

bode o -0

1- Safe Drinking Water Act (SDWA)

2- Disinfection by Products (DBPs)

3- Dissolved Air Flotation (DAF)

4- Revolutions per Minute (RPM)

5- Box-Behnken Design (BBD)

6- Response Surface Methodology (RSM)
7- Analysis of Variance (ANOVA)

&l o %

o OVYAD) 8 B8, (5,5 5 0y w00l hn ol oy lwaSs
5 ol Wbaia § ple , bl 56 Sl
JAS (Sigdem g lerdi Sund iz lahy,
Ol e o Sleolow o Srilos ages Mag)]
sl oy T ogags slo,(5ol, 5
solazl " (WYAY) o) g solw g ep o Slao wp woljalloe
by o] CoieS Gualil 5 Blo aitnd Glay suze
o pilon M p5iS Ol sladilbahar o 44l S
O el ol Co e sl (Jpol (g0l ol 8L b
b b iz ileaig” (IYA0) v ol cp (L8
& opsliel S5y ln gl oy Gtalejl (b b,
Wodlsw O3 ey 60 —onbl ks (ng, bawy
VD gy Sl (sourd (bt 5 (soueds i ped 0

YVY-Yo

Abrha, Y.W., Kye, H., Kwon M., Lee, D., Kim, K., Jung,
Y., Ahn, Y., and Kang, J.W., (2018), “Removal of
algae, and taste and odor compounds by a combination
of Plant-Mineral Composite (PMC) coagulant with
UV-AOPs: Laboratory and pilot scale studies”,
Applied Science, 8(9), 1502.

Albert, E., and Berry, G., (1961), "Removal of algae by

microstrainers", American Water Works Association,

soodle soudalS Blee l,3 15 el gl el 5 L5k
S oo Wl ) Sl Gl (plope B )l Sras
3 ol doe Vb slas 908 )3 5SS (g os iz
) beaje Lo 5 oadd Solar Bdo plenily Glal3l s 0
s (Slwdigs b YL slacs,qus jo ols wales ol
Bls plowil 1) Sl LS5 Bds g o (s 3lwaisd g olail

5SS (slRyeite (slian ax s e Wolee B3y
3 Sy ol il oo ools lad (F) adasl, jo (<) o o))
Ol 1y 2o Gy 2 eie ol il o clslas (il o Lot
e o 5l e aninolis e S il o e 8
5B GV Pl po b piite o Lo (o ol (o5 by
ZBlo wals gl ki p o]

Y = 52.77 + 8.9805 — 4.01Ls — 15.37Tur

f
—5.55Tur? ®

031 35 483939 21 25998 sla el ly o) abal, @ 4z b

AONY Sl qalro b cos jar yoyinly Soe (oelan b g ()55
Sl B, s LS 11 536 i B0 5 AAA
Ol g T adsl 05595 (aaliEle el )l ans al Glee 51yl
5 Selx Bdo pleadly 28l o i tuly See (e b
lys Sl Bl Glenily (Rl s (B, 5 5 5 Gl
FB (695,5 D505 Sl @ 4z g Lo Glles Ll o0l
S a8 Glyies byl Sl calye 4 azg b e pulas
oIl g 699)9 (20 ML b g ge Sil> Bdo s 3
A8 aale Jol> Sl Bl e (p e o P 03 30

S ams -F

S (G305 e 9 R ly See (B s (owyn b
ol ot plonil S WSL b ales] e, (elul s
Bis lewily ey3l 53 Gialdl g & yeaS LmalS L aS 0l aseie
Ol amt ol M Gl spSaia jsba Sl
Ba> 0 ol o Sles 5 Saddy GygaS iuli8l oS aes
sbar s o yeuS )0 il Fl g ol e ST Sl
ol Galaie iy Olaass a5 Gl e w98 B
Sl i pleaily Gl Sln 28l cnl g Wb palS
BLIRERSO RS 5 CO-W [ UVEES-SUCUN [ S O E 3 W
Bl g e e e b ralS A Coed (gt

‘f“ }*?.L?.‘ &‘“ O)Lbd:‘ srg.w JL»)

Mo g O (oo 9 pole 4 pid



Pl O 51 Sl B> 55 (303l 9 g ySomo (sl o 53 F g0 S yiolyly (w2
I

techniques for microalgae: A review”, Applied
Sciences, 9(15), 3069.

Montiel, A., and Welte, B., (1998), “Preozonation
coupled with flotation filtration: Successful removal
of algae”, Water Science and Technology, 31(2), 13-
65.

Mouchet, P., and Bonnelye, V., (1998), “Solving algae
problems:  French expertise and world-wide
applications”, Research and Technology-Aqua, Water
Supply, 47(3), 125-141.

Parabrahmam, M., Lakshminarayana, J., and Bopardikar,
M., (1968), “Application of microstrainer to water
treatment at Nagpur (India)”, Water Research. 2(3),
225-23.

Piontek, M., and Czyzewska, W., (2012), “Efficiency of
drinking water treatment processes, removal of
phytoplankton with special consideration for
cyanobacteria and improving physical and chemical
parameters”, Polish Journal of Environmental
Studies, 21(6), 1797-1805.

Plummer, J., and Edzwald, J., (2001), “Effect of ozone on
algae as precursors for trihalomethane and haloacetic
acid production”, Environmental Science and
Technology, 35(18), 3661-3668.

Ratnayaka, D.D., Brandt, J., and Johnson, M., (2009),
Water supply, Butterworth-Heinemann, Elsevier,
Chapter 7, 267-314.

Rimer, A.E., (1973), “Prototype study of microstraining
at a paper mill complex”, Water Pollution Control
Federation, 45(12), 2567-2576.

Shen, Q., Zhu, J., Cheng, L., Zhang, J., Zhang, Z., and Xu,
X., (2011), “Enhanced algae removal by drinking
water treatment of chlorination coupled with
coagulation”, Desalination, 271(1-3), 236-240.

Smith, J., (1991), Technologies for upgrading existing or
designing new drinking water treatment facilitie,
Elsevier Science, Paper 374.

Xie, P., Ma, J,, Fang, J., Guan, Y., Yue, S,, Li, X., and
Chen, L., (2013), “Comparison of permanganate
preoxidation and preozonation on algae containing
water: Cell integrity, characteristics, and chlorinated
disinfection  byproduct formation”, American
Chemical Society, Environmental Science and
Technology, 47(24), 14051-14061.

This article is an open-access

article distributed under the
@ @ terms and conditions of the
Creative Commons Attribution

(CC-BY) license.

53(12), 1503-1508.

Briley, D.S., and Knappe, D.R., (2002), “Optimization
ferric sulfate coagulation of algae with streaming
current measurements”, Journal of American Water
Works Association (AWWA), 94(2), 80-90.

Chen J.J,, Yeh, H.H., and Tseng, Ch., (2009), “Effect of

ozone and permanganate on algae coagulation
removal, pilot and bench scale tests”, Chemosphere,
74(6), 840-846.

Chena, J.J., and Yeh, H.H., (2005), "The mechanisms of

potassium permanganate on algae removal", Water
Research, 39(18), 4420-4428.

Clark, R. M., and Summers, R.S., (1993), Strategies and
technologies for meeting SDWA requirements, CRC
Press, 17-28.

Cojocaru, C., and Zakrzewska-Trznadel, G.,
(2007),”Response Surface Modeling and
Optimization of Copper Removal from Aqua
Solutions Using Polymer Assisted Ultrafiltration”,
Membrane Sci, 298(1-2), 56-70.

Czyzewska, W., and Piontek, M., (2019), “The efficiency
of microstrainers filtration in the process of removing
phytoplankton  with  special consideration of
cyanobacteria”, MDPI, Toxins, 11(5), 1-13.

Deyab, M.A., EIAdI, M.F., and ElTantawy, M.E., (2015),
“Efficiency assessment of drinking water treatment
processes in the removal of phytoplankton at
Damietta-Egypt”, Scientific Journal for Damietta
Faculty of Science, 5(1), 48-61.

Dong, L., and Huo, M., (2021), “Effective removal of
algae from water by Diatomite Enhanced Graphene
Oxide Flocculation”, Polish Journal of Environmental
Studies, 30(5), 3955-3962.

Ferreira, S.L.C., Bruns, R.E., Ferreira, H.S., Matos, G.D.,
David, J.M., Branddo, G.C., Da Silva, E.G.P,
Portugal, L.A., Dos Reis, P.S., Souza, A.S., and Dos
Santos, W.N.L., (2007), “Box-Behnken design: An
alternative for the optimization of analytical
methods”, Analytica Chimica Acta, 597(2),, 179-186.

Kraan, J., and Ghadouani, A., (2017), “Assessment of
screen filters fora removal from treated wastewater”,
CEED Seminar Proceedings, Australia, 79-84.

Liu, Q., Liu, H., Wu, Sh., and Duan, Z., (2015),
“Advanced oxidation processes for the removal of
algal cells and cyanotoxins from drinking water”, 2"
International Workshop on Materials Engineering
and Computer Sciences (IWMECS 2015), Atlantis
Press, 801-804.

Ma, J.,, and Liu, W., (2002), “Effectiveness and
mechanism of potassium ferrate (V1) preoxidation for
algae removal by coagulation”, Water Research.
36(4), 871-878.

Middlebrooks, E.J., Porcella, Donald B., Gearheart,
Robert A., Marshall, Gary R., Reynolds, James H.,
and Grenney, William J., (1974), “Review paper:
Evaluation of techniques for algae removal from
wastewater stabilization ponds”, Reports, Utah Water
Research Laboratory, Paper 20

Matter, I.,A., Hoang, V.K.H., Seo, J.Y., Kim, Y.E., Lee,
Y.Ch.,and Oh, Y.K., (2019), “Flocculation harvesting

‘f" }-f:’.b? £Y’ O)Lbuf) swm JLW

o 5 T (caiigeo 3 pole 4 5t


https://creativecommons.org/licenses/by/4.0/

Journal of Water and Wastewater
Science and Engineering (JWWSE)

Vol. 7, No. 3, PP. 53-71, Autumn 2022
DOI: 10.22112/JWWSE.2022.311920.1294

Research Paper

Numerical Study of Input of Primary
Settling Tanks in Circular Wastewater
Treatment Plants with Flow-3D

Ramtin Sobhkhiz Foumani?, Alireza
Mardookhpour?” and Sadegh Hosseini®

1- PhD Student of Civil Engineering Department,
University of Qom, Qom, Iran

2- Assistant Professor of Civil Engineering Department,
Lahijan Branch, Islamic Azad University, Lahijan, Iran.
3- M.Sc. of Civil Engineering Department, Lahijan
Branch, Islamic Azad University, Lahijan, Iran
*Corresponding Author, Email:
Alireza.mardookhpour@liau.ac.ir

Received: 29/10/2021
Revised: 16/04/2022
Accepted: 03/05/2022
© IWWA

Abstract

Water scarcity is one of the main challenges and constraints
in the development of the country. On the other hand,
wastewater treatment methods were initially developed as a
response to concern about public health and the conditions
caused by wastewater disposal in the environment, but now
with the expansion of cities and urban life, keeping the
environment clean and protecting it is essential for social life.
Therefore, the aim of the research is to minimize the cost,
optimize and simulate the primary sedimentation tanks in
wastewater treatment plants using Flow3D software. In
addition to evaluating the accuracy of the model in the
simulation, parameters affecting the ratio of inlet through the
overflow to the inlet under the valve were determined. The
results showed that The Les model had better result in
simulating the setting cavitiy in circular-shaped treatment
plant tanks in comparison to the other turbulence models.
Comparing the effect of settling characteristic parameters on
the maximum settling depth, it was concluded that the drag
coefficient and static angle parameters had a great effect on
the it. According to several simulations performed with
Flow3D software, it was found that this software has good
accuracy in simulating the flow pattern passing through the
circular overflow-valve treatment plant in both solid bed and
mobile bed modes. Also, by comparing the effect of
deposition characteristic parameters on the maximum
deposition depth, it can be seen that the parameters of drag
coefficient and static angle have a great effect on the amount
of deposition. Also, among different turbulence models, LES
model has more acceptable results in simulation. The settling
of the refinery tanks indicates a circular Spillway-valve
shape.

Keywords: FLOW-3D software, Numerical Simulation,
Primary Tanks, Refinery, Settlement.
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Abstract

This study aimed to investigate the efficiency of
submerged membrane bioreactors (SMBR) in textile
and municipal wastewater treatment. First,
membrane bioreactors were designed and fabricated
using hollow fiber polypropylene membranes with
pores of 0.2 um on a pilot scale with a volume of 100
liters. Then, for 20 days, activated sludge was
formed and municipal wastewater was treated. For
28 days, incremental percentages of 20%, 40% 60%,
and 80% of textile wastewater were gradually added
to municipal wastewater. Finally, for 10 days, the
sewage of the textile wool factory was examined.
Pilot performance for municipal wastewater at the
maximum concentration of MLSS mg/L 2310,
percentages of removal of biological parameters
COD, BOD, TSS, VSS equal to 94.65%, 96.03%,
96.72%, 95.58%, for mixed wastewater, respectively
Urban and textile in MLSS equal to 2920 mg/L,
94.1%, 95.2%, 97%, 95.9% have been reported,
respectively. Finally, for textile wastewater with the
hydraulic retention time of 25 hours, the sludge
retention time of 25 days with MLSS equal to 1370
mg/L, the studied parameters along with color and
turbidity were 95.1%, 95.8%, 96.6%, 95%, 93%,
99.8%, respectively. This study showed that SMBR
can be used as an efficient method for textile and
municipal wastewater treatment.

Keywords: Activated sludge, Biological treatment,
Membrane bioreactor, Shahinshahr municipal
wastewater, Textile wastewater.
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http://iwareuse2023.com/ 15 — 19 January Chennai, India 13th IWA Internatlor_1al Conference On Water
2023 Reclamation and Reuse
https://www.iwawrrmod2022. 18 — 22 January Stellenbosch, South | 8th IWA Water Resource Recovery Modelling
co.za/ 2023 Africa Seminar
Port of Spain, . .
https://mpu.gov. t/crwlc2023/ 21 — 23 March Trinidad And Caribbean Regional Conference — Water Loss
2023 2023
Tobago
https://www.cofes.org.ar/isos2 27 — 29 March Buenos Aires, 4th International Symposium on Outfall
023/ 2023 Argentina Systems
https://www._wef.prq/Resmual 16 — 19 May 2023 Charlotte, USA WEF/IWA Residuals and Biosolids
sBiosolids Conference 2023

https://www.ewricongress.org/

21 - 24 May 2023

Henderson, Nevada,
USA

2023 World Environmental & Water
Resources Congress

http://iwa-let.org/

28 May — 2 June
2023

Daegu, South Korea

LET2023 — The 18th IWA Leading Edge
Conference on Water and Wastewater
Technologies

https://hrwm-watermicro.com/

4 —9 June 2023

Darwin, Australia

21st International Symposium on Health-
Related Water Microbiology

https://www.wef.org/processe
ngineering

6 — 9 June 2023

Portland, Oregon,
USA

WEF/IWA Innovations in Process
Engineering: Sustainable Water Resource
Recovery

https://www.ecostp2023.org/i
ndex.php

26 — 29 June 2023

Girona, Spain

6th IWA International Conference on Eco-
Technologies for Wastewater Treatment

https://mtc2023.wustl.edu/

23 —26 July 2023

St. Louis, Missouri,
USA

The 10th International Water Association
(IWA) Membrane Technology Conference &
Exhibition for Water and Wastewater
Treatment and Reuse

http://www.mewe23.com/

10 — 14 September

Brisbane, Australia

10th IWA Microbial Ecology and Water

network.org/events/iwa-
regional-conference-on-water-
reuse-in-water-scarce-
countries/

29 October — 2
November 2023

Antalya, Turkey

2023 Engineering Specialist Conference
e 13 — 15 September 11th IWA Efficient Urban Water Management
https://efficient2023.org/ 2023 Bordeaux, France Conference 2023
https://www.iwaaspire2023.or 22 — 26 October Kaohsiung, Chinese . o
ol 2023 Taipei IWA Aspire Conference & Exhibition 2023
https://iwa-

IWA Regional Conference on Water Reuse in
Water Scarce Countries

http://www.iwarr2023.com/

1 — 4 November
2023

Shenzhen, China

5th IWA Resource Recovery Conference

https://iwa-

network.org/events/8th-
international-water-
association-specialist-
conference-on-natural-
organic-matter-nom8-and-the-

iwa-particle-separation-

conference/

3 — 8 December
2023

Boksburg, South
Africa

8th International Water Association Specialist
Conference on Natural Organic Matter
(NOMB8) and the IWA Particle Separation
Conference

o g Of cwiige g pole 4 i



http://www.13ncce.ir/
https://wms1401.ujiroft.ac.ir/Home/Content?id=1
https://wms1401.ujiroft.ac.ir/Home/Content?id=1
http://iwareuse2023.com/
https://www.iwawrrmod2022.co.za/
https://www.iwawrrmod2022.co.za/
https://mpu.gov.tt/crwlc2023/
https://www.cofes.org.ar/isos2023/
https://www.cofes.org.ar/isos2023/
https://www.wef.org/ResidualsBiosolids
https://www.wef.org/ResidualsBiosolids
https://www.ewricongress.org/
http://iwa-let.org/
https://hrwm-watermicro.com/
https://www.wef.org/processengineering
https://www.wef.org/processengineering
https://www.ecostp2023.org/index.php
https://www.ecostp2023.org/index.php
https://mtc2023.wustl.edu/
http://www.mewe23.com/
https://efficient2023.org/
https://www.iwaaspire2023.org/
https://www.iwaaspire2023.org/
https://iwa-network.org/events/iwa-regional-conference-on-water-reuse-in-water-scarce-countries/
https://iwa-network.org/events/iwa-regional-conference-on-water-reuse-in-water-scarce-countries/
https://iwa-network.org/events/iwa-regional-conference-on-water-reuse-in-water-scarce-countries/
https://iwa-network.org/events/iwa-regional-conference-on-water-reuse-in-water-scarce-countries/
https://iwa-network.org/events/iwa-regional-conference-on-water-reuse-in-water-scarce-countries/
http://www.iwarr2023.com/
https://iwa-network.org/events/8th-international-water-association-specialist-conference-on-natural-organic-matter-nom8-and-the-iwa-particle-separation-conference/
https://iwa-network.org/events/8th-international-water-association-specialist-conference-on-natural-organic-matter-nom8-and-the-iwa-particle-separation-conference/
https://iwa-network.org/events/8th-international-water-association-specialist-conference-on-natural-organic-matter-nom8-and-the-iwa-particle-separation-conference/
https://iwa-network.org/events/8th-international-water-association-specialist-conference-on-natural-organic-matter-nom8-and-the-iwa-particle-separation-conference/
https://iwa-network.org/events/8th-international-water-association-specialist-conference-on-natural-organic-matter-nom8-and-the-iwa-particle-separation-conference/
https://iwa-network.org/events/8th-international-water-association-specialist-conference-on-natural-organic-matter-nom8-and-the-iwa-particle-separation-conference/
https://iwa-network.org/events/8th-international-water-association-specialist-conference-on-natural-organic-matter-nom8-and-the-iwa-particle-separation-conference/
https://iwa-network.org/events/8th-international-water-association-specialist-conference-on-natural-organic-matter-nom8-and-the-iwa-particle-separation-conference/

89921 Gy g

te 00
-

Yefeetaull,

5)"3‘,"

| S (wdiee

595- Sas] 4 <) U‘Lau 99 @ LSS 2 M‘QJ‘;Q ()L}"bjb
S & i Sl 3

P O LB o (GaSud (5130 00 9 Aok 1 gl an S %
SRUB Al 5,15 w050 9 Sk cddial AT, 1agd dis S
Mol g
A a2 1ad] pwei 0 la a3 B Jol 4 %

o2l ol & dlall (5,155 1 dalippml @l yuts 0,31 51 L1 51,0 %
wdwlo yd axl po

Oaabio g dolia golod )3 lganiils pgas (5l lyell )3 o8 0
! e MO 5 Ol crio

| ® I_—'|D @ WI_AAYTAIFA. o yilio wleb] —wuS (gl L1953 0 ylaiedSWe
A

Lﬂg.\)..‘&dxa’,o 2o bug

infior(grr:::a.ir *ANeFAARA .).».,’Lo).é J"‘"b Q”’w C}“’;" )25: L’

Pl cud diyja
obsi Hla Vo eodl slac!
ologi jlip Ve e for b

1P b o o leds cpiid Jlw g ML g O wiigen 9 pole 4yt



st Jhu! clgo
1F1ologo 1o

O

(9) Lk

N 5 T pwign 5 pole 53 55 ol dliluws 0,95 s Lgr

L3 p o g 9o gl 5 O oS o 3L b el 508 glay s 5

e e

)Jf‘_;l.au) Lg‘f"uwbjui&;u.\.@.ajr}lﬁ"wé\lNJJ DJ._!‘ “-J\'?-’J'-'Jﬁcjj ‘&»‘.&Jﬁ‘_’?bow

o =
; F z ; — 'i'

4 ool ol ay Slasloo b gaby o s p 36,0 6l
Jeadl 4 oSS 5 s 503,S anr| s irwwaLir LSS
iwwa.competitions@gmail .com

53,5 Jlu)|

5 el Cols g 4 il g0 il DM S 41

e p Jol ol croomil 753y 3 S anarl e 0l Lot

VFe) 30l oF o)l ot JL Y Ol 4 g_’T w0 9 pole 4 o




Lo ooqgo

S lw § g Sigo S b
Lo D= g p—Ligy

/A

)

HANYCO

Mruw..-wu:...l_//

J9Liso (pawdigo UIJL“"".'I n:
Absaran Consulting Engineers E

www.absaran-co.ir

BYEC ARV SIS )

e . L -
I 0L SO F g

/ ]
;‘J/.).L;f

@i ZpA Y [ |

AZAR
SimAi3

Private Joint Stock Co.

ABSUN ZOLAL

SUSTAINABLE & CREATIVE SOLUTIONS

ReP glﬁu'u}(b“’u.’ o

[ el . o — /'{
s el Wls T
- [ ] 4
Yazd Water and Wastewater Co.
www.AbfaYazd.ir

(pb-‘)._.—-ﬁv Al Sl Sy

m’q‘

@

J‘Pu““’u‘_‘)u

«r
@%“:\é‘“

i

1904159

Ol 21T @olie S e &5 o

30 5 Ao T (algw S g

Vel
27 .

Ol Sl g g OBy T 25,2

ol 38 bl NGB g T 8y 7
Tehran Province Water & Wastewater é

uwhs ©

& -, "ok & ‘., %
ol N Cl/ﬁ&JVc}?‘" ‘“’: %
v A2
(.) \ \J9_A..ULAAJLJJI).D_A.LJ‘._.I§J.-LAJ , )
“ S ) ﬂﬁl’\L POLYMER COMPANY 4 ', .
SIS 1A Il - W g,

AR

BB 3 O quwiige 3 pole 4 5



Mobarakeh Steel Co.

PN gy 4 S
Ghadeer Petrochemical Company (Private Joint Stock)

FAPCO

Y diluo oMo g T S ;7
Water and Wastewater Company @

ar—ipl—Bpo—iilies,—o District 2 of Tehran o )
2 (q)) / o liftiie
é‘ﬂ FO e 3t
0 Q &7 ‘4. ,.'.".'."’a;i.
Q LRl o S SIS RA
Z W@M wﬁj Ll G 25 2
g’/ ) 9 ) ’:‘.’: .

r_//‘plfui’:b

www.abfemarkazi.ie

Eommm

m Y 20LANDA

St 5 d20500 § DB ¢ T jglia Glukige

oselale S >de sS4 sSas I'

Hamoon Pipe Line Development Company Hapico '

g‘ Patiiiow Pliliha Apadans

-

.0 H | -f
st

anls ng«':o.o i) Do

Persia Optimized Designing
Lo (b oty &5 5

P.z

oura

)jL..-\il.n Sy Sl

Oliwd 57 Ol BB § OT o™ 3

el . o8 P A
B R Al 2132 T e 2
( -

/..,uww.u._//

e T Sl gl e 052

¢

S 3 T (it 3 pole 4 i



—————————————— | S 3 ST ezl 50 g g

S 9 O ozl 0 055 Cosde aLT 8 £5,h (slp b 05 o Dise0 S 5 Ol o 5 pgle L L e sloejs> 4 laseadle ||
3oy 9 6 Al il o 4 pladl ol 10 5,5 Clas ol b g axx o crazil ol 4 NEEP/irwwaLir o )b 5l ool !
105 Caghe (e Caghs pd feSS L g o3ses QLN Cughe 4035 g 0ad 953 625 las 9)ly e oS pladl 5
A5 Sl 5,5 el S5 5] B ool Jlo ) 51y SIS slhasl g Cugiae G e Jolpe e JeaSS (o

i gl Cagie 3>

(Jb)) & &y

S slasl cugac G-

. VE BT sla b 3l b cogac >
(Jby) aYle coguas Go | oS b g9 Surunn
(s o slil )
Voeoooos &35
' VAs oo QF-Y 1) alls o Cugas 3>
YW oo onne Ly
YYO e e OFF-1F)) als gz Cupas &>
Yoeooooon 5. g
> \Weeo-- OFY - 1F0)) pomiils dll g0 Cogae 3>
Yeoooonn an‘o %5"4‘;

(JU,) & IxY IFAYY - £YY iolus o lous
VY Qe oone o)lads s 40 asmio ) IR930180000000000135720623 :Luis o yLous

YOoooooo o lods G 48 aman ¥ OABA-AYY -+ Q9+ ¢ ) 1 gilxo &,yl5 0 lous
Devvvenn *als o)led Jloz 0 axin ) Ol OB 5 O ezl pliay (VAP 0S) olSiils ands wylod SSb
Aevennen * oo o)leds om0 amio V| ol Jloyl ANFO@INWWALIT) el ool a1y 6 3,ls L Sl Lika)

ol (e Cugas JluSy Jold #

Ol OB g O ozl o Cuguac LI
(Les yb) (S ey guas > Cogac
S Lugie So8 Anly A

o gas bl

AR A AR AR AR ezl Gl S o oS58 aass
AR AT AR - - ezl slolSinled jo oS 0 Carhss
AR AN AR AR AR ozl shigel (sloe s, LS L adss
AR AN AR AR AR ozl gloasdsl g laolS IS o o850 ks
AR AT AR AR AR Crozsl Do jo WVlie Ol anhss
AR AR AR - - ozl e ys (5T Oly ciiss
AR AT AR AR AR ezl Done 3l Allie 0y 5 Canhss
AR AT AR AR AR el Sl lazl 0y )3 aass

ezl jo Cugac aeli By jgoe S
ol Glrog )15 g o slens F dacenis o jpax oKl 5 Sl
ol 0 ol (5,005 )L OYlae a4y (g s

ezl Colu Sledol 4y o s

e
1F) 3ol oF o)l o L Yo OB g of eI g pole 4y ld


http://irwwa.ir/

o3 ol 4

ey 2y Slohl wlis cod plaa dllie Joiuo odinm s
ialed oo Jlo)l ailsl 3l alne 283

5 il S Lol a5 B ss ol 500 allie word L -
sboilr 593 sl 3 bagar 5 b St 5 coul dllie Bl gione
iloads

5 Lzl als Jolts a5 (Barwsss ol oo allie pdf LI -
sboilr 593 sl 3 bagazr 5 oSt 5 coul dllie Db gione
iloads

OB vy Slatie LB -

b o g5 45 canl slaels (Copy Right) ol 3> L -
52l (aige g psle alms (sl Laid allie Jlo )l ags (y3ee
B8 o 5 b lge S Slaal b g a0 ags ML
S oley 4o asl tul diged) wiles oo Jlo)l w05l Gl el
(Sl Cogy BB o0 p 45 del Cod o dllis

a5 ol slast o(Conflict of Interests) sile o, 1 -

P2 @ gl alS cole) 4 s (gt b o s

Coomd o allie o yloj 50 asl ol diged) atsled oo Jlos)|

Microsoft Word 2013 ,I33le 5 : Sz B9 3> I8l 55 4%
5910 0319 10 5l g ol llis (glgioma B yra Lol oligS 1 ylgis ¥
() ok g3 o

allax bl SO 0 wad oo Ol dlie 0 a5 5y lesa
(OB)odinysi (Bl (aglie ogd oo 0051 JolS j5boay
el OIS 0uSiils w0g)F sale dd e todiun gl S
S 8 PRI E gl gl e 03y LA HeaS
555 5 s S e iass (RIS Sy (5T e
Cony olyondy Bann g slod solul o 09 ools L
b el ol wilols 55 byl olod Sl 5 S 5!
Yo Condg Sty Sl Al Sig 2SI s 4 4z
oS 59 o WS 1M web oo Jlol el sl Losiiecs allis
st 50 2Bl (B)osin s pb a8l Al 4y Jlo )l sla 518
GiBgze ygls sl dlia Jlol o bl ol 2ol b &gy
Dy g0

Ao o

5 wyae ol p Gebie (eSSl g ()b 250 55 At ol
(Dlando (o) S gy 53 75800 (g0 L) Sl o g

glosal, Glhe dlie giluoslel 5l Gy pre (Bay
e alona Sy 25U s 3 (b ok 1 Vi (155
5yl anles oo JWWSELT wyol & Ol 5 Ol cwaige
Ais byt (slo it oS b 5 oah 395 il nio
diles Joyl 1) 59>

il (5970 dlie Jlo)l )0 ) SIS & 4z
SaigrSh el 3 (b b 5 Lpamie alie Jlol -
gd g plowl O 5 Ol cwaige 5 pole alore
Wles oo Alas Jlo 4 pladl pass [ gl a5 Glodiwn g -
oo & S 095 L s amio )b 5l il Loi>
WSS pb o allebe 5o 0,Lgs lgie s g 03505 pludl dllis
30 Banwng ool ol Sledbl g olwl 0,5 o)ly -
3l i S iy Slaseie 45 bgyye Joxe o g ailole
ol
Al Gt 3 lie o) Sl b s iy -
5 poke alme gl Bro dllie &5 Wabioe agaite Sy
e 0 Db L Slr sl g oad angs SIS 5 Ol (cwiigs
JOMPRELPURIPR A
S Jes) b bl Jlo) s o ofaiey -
ol 5ol oo, Baiis i 4o glasl 4 asword Ll
iled oo STy DL § Of (cwiige 5 pole alme o | allis
28,5 walyzs )13 5 )gls W) 4o Alie &joinl e )
Lol S o L) adgl alo o 40 oingsi o5 la b -
b s PAF (LG B onss pb g allieword L1
el bl s pBarms J5 Slarie JB (o
el Aoy 5 )38l basoen 55 Lo S

(Yo b g )5 ol g
Ly sl Ol 4 Ol 5 O (qwaigo 5 psle cale alos
50 g Lol dlis Slmio slas 058 o ola Sl 005
JBasio P U o o8 cblool gasman VY jiSlas (59,0
3 olyee wls Jlojl dllie o col S8 @ o3¥ ol Ol
il gl ot b s ol (6,500 alee

5 Slinios pole & )l55 Sl i aaz dlipml 4 4z
59,00 9929 5 (sEegh DYl Dl HSGl eyl 5l e 558
Al ol z0 ol Y o alas yo g4

(Yo glgl

5 (95) (8 Cllool (Lipgh (5 g0 SYe 4 i oy
..\.vla p e 0dws 9 qufL._v ...\SL.»)GA ul.> a ‘) oL"'?S wloob

Sl b 05,5 Loz e 511, allie go i JLul alfim o

o 5 Of (cwiige 3 pole 4 i



Jlo)l orizpn S5disn £ 2lpe it o 35l Slasia
(sloosls 58 ol oy 5,300 5 Lo 3 Lo IS0 Lol
5 LS oles i pdf L 15 ol (gy9ype 3 5logas
g el Alie e 5o lbags Jma 3 laJpan
o Lol el o ooliiesl S 51 alie o 45 530 o -
e a3l T Lol

Wilowds 4y saass sl lble 5L aS olbologel 9590 ,0 -
il (65978 5 JI3ged oy slrosls SIS L)l

Y oleo

oolaiwl b cawlio ode g Bgy> L Llgs & jgoay S¥olas
a>ly s p asly Wgd o 4y Microsoft Equation ;|
plad g e 6,150 led i ity SYolea g (S1) ladloyes
g By ] g alolidl sl alolas o sl
PP

)lg ) (mgig o 0ged wlulp alome (nl )3 p2lye A
i g) Oygoh @ o 4 0,L0l Holateds alie (e 3 el
gty smgirzye Wlis Skl o g d9l e Jos (Lo
S 00 @z e Sl Gl e JBIS 5o gl ] Ll
e masl () Js5 g 4 b g2le &5 Cosl Oj50 (nlas o
sl 00 0,1 oy T g allie cyze yo 4 azlpo aid aigd o
Ol 50 45 ogdige ST Wigd oo 00yl gzl (Su
ot 5 IS ge LT e o arlye Can g
lo)T syl ol 0y 50 5l 5 09 ge 50 el 50
el o dlae ey 0gd oo (5,l004> (Abbreviation)
Sl gz lye g (o)l Sygoa) o)l gzl Bosny
b B atmg & (5)ge )3 35800 aldgs (eSSl &j900)
25935l G 45 (Sy90 )0 g odiangd 93 o ol il A 9
oolazwl allae oy o etal) b (), Ko 5) ole 5l canils

Dy 50

few )b dlio X

i O con (S g oo olhosm cp (G0
MOl b 160,90 anlllae) oy O Lol asail,
YONE (N + o) o mlio Slicions

L Dol slopiunns S, Joos” (OTAY) o (gyuie
a5 abpbl e slaasis ) sslanal
sBails 8 sleeaSliils woy wol-gles owdige
Olrl ol ol

tsw B g alio %

Tabesh, M., Roozbahani, A., Roghani, B., Rasi Faghihi,

N., and Heydarzadeh, R., (2018), “Risk assessment of

factors influencing Non-Revenue Water using
Bayesian Networks and Fuzzy Logic”, Water

Lo g lolosle daolSisls

PP LRI R

5 Som g @bl (G ) bhsy 5 dlse cenie Jolb
ST 5 10+ 00sSa 5o Sl shaes Jilas ol (5 S A
b aals YO

Al )8 00 ol B w1 omadSl ouuSsy

f eSSl g (w8 guuds’ slaojlg X
2l e o3y i i8> 5 oz o ol 5 oSy il
o oo
WLy LSS Sl alflas L g o alae JolS e
Times L8 g o)l b &l VY o3lsl L B Nazanin 36
O ol by S Ly sl Ve ojlasl L New Roman
LA S s s 5 Sygon etile V0 bk
5 Jo5 e G lioword LB ogs oo &1l pdf cu
L g o5 ©jygoas alae pdf LB jo 0d o &Sl b Jgoe
a5 jebles gl o &l b Jouz g b SE ey sl
Olasin 5 ololpdf gword LB o0 2 0 i o)Ll
g oo B> o5 jsbay (ain s

g, g dlge dodie wiaS> sl jidu Jolis dlio o
Oz ed 9 &2l g G RSAm oy @l (GBS (b))
ST (0,98 ik 53] 590 55 el bn Jar 5 La S
e bihe sl sbies 5 Olxio aes 9 e
g 0 6,180 Lo
kol O oy 4 ks 4 cw b OldS ST Jolas -
Oygpods WNgyee A dlie o JLoddsl ln ($B5 o)
g oo @50 & lpe S pd 5l S g Al sletl jo cdgig
A YL assS j0 e Bo,leds (40))38 Lamis o ol o
g g0 (ATTis Cye ;o dolS 5l 8 >
LbJ&w 9 Jous X
ke o gl (e il an coslie Jome 0 o IS5 5 Lo Jgax
N oo bl ol canlin coa ST L dlde word 1 5o allis
2 ez Ol 5 oad )10 ket LSS 5 b Jgax aea
Olsie 5o wgdioe aiiish o1 3,0 U5 plsie 5 ol YL
e €S 9 S @ (Shy aw wb bajlgel 5 by Jsux
9] & slaplug g alie Slice Dgd At Q] Slgime
VA0 Jlo o gleaal i e ol LL als anar jo s>
4 ool 00l 331 (6,500 @z 0 5l (Jgua b UK S (el 0
5 958 oyl U3 L Jsar olsie ;5T 50 s se g e

Ml g O (oo 9 pole 4wt



Resources Management, 31(9), 2561-2578.

100 e AJlito %
Foladori, P., Tamburini, S. and Bruni, L., (2017),
“Bacteria permeabilisation and disruption caused by
sludge reduction technologies evaluated by flow

cytometry”, Journal of Water Research, in press.
:gL}‘S X8
Briere, F.G., (2014), Drinking-water  distribution,

sewage, and rainfall  collection,  Presses
Internationales Polytechnique, Paris.

:ols 5l Sy DX

Meltzer, P.S., Kallioniemi, A., and Trent, J.M., (2002),
“Chromosome alterations in human solid tumors”, In:

B. Vogelstein and K.W. Kinzler (eds.), The genetic

basis of human cancer, McGraw-Hill, New York, pp.
93-113.

10l o Sl A ducwgo X
WHO, (2011), Nitrate and nitrite in drinking-water-
background document for development of WHO

guidelines for drinking-water quality, World Health
Organization, Geneva.

e oS Y Lo o

Murphy, L.J., Dandy, G.C. and Simpson, A.R., (1994),

“Optimum design and operation of pumped water

distribution systems”, Proceeding Conference on

Hydraulics in Civil Engineering, Institution of
Engineers, Brishane, Australia, pp. 149-155.

ol %

de Schaetzen, W., (2000), “Optimal calibration and
sampling design for hydraulic network models”,
Doctoral Dissertation, University of Exeter, Exeter,
UK.

teH sl ol
Burka, L.P., (2003), “A hypertext history of multiuser

dimensions”, Viewed 5 Dec. 2015,

http://www.ccs.neu.edu./

POPRUR IS
2 s ladl g bl sleas e ol il 4 axg b
Chp ol 5 o Chd dgas eluly 3l glale
Jlo gzl 5145 SVlie alS ) Lol 5 T cyazsil 0 poke
sl 3 Goobon Sy dan 355 oo Jl alne 43 VF)
sl Jby Ogeles a &heo g adgl 3lo 5 4z sl JU, 52
ALy BABA-ATY « —+ - \Y-FYBF 2 15 o Lo a4y Lal aiyjm
0S) gy dn &l 3L o oyl LB 5 T e
0 b5 Alie slo bl olyomas 1, 5T i 5 32f5 A

LS 5yl b

1P 3l oF o)leds e JLw

YA

Ml g O (oo 9 pole 4 5t


http://www/
http://www/

Concessionaire:

Vol. 7, No. 3, Autumn 2022

License from Ministry of Science, Research and Technology of
Iran: No. 3/18/290129 on 6 March 2017.

License from Ministry of Culture and Islamic Guidance: No.
86092 on 20 January 2020.

Iran Water and Wastewater Association (IWWA)

Director-in-Charge: Tabesh, M. (Ph.D.)

Editor-in-Chief:

Editorial Board:

ISC

Flambe Wor M Schence Cltathon Center

(0

CIVILICA

Industrial Water
and Wastewater
Policy Council:

Editorial Staff:
Graphic Designer:
Page Setting:
English Editor:
Publisher:

No. of Prints:
Address:

Tel:

Fax:

Print ISSN:
Online ISSM:
E-Mail:

Print:

Safavi, H.R. (Ph.D.)

Farmani, R. (Ph.D.): Associate Professor, University of Exeter (UK)

Giustolisi, O. (Ph.D.): Professor, University of Bari (Italy)

Jalili Ghazizadeh, M.R. (Ph.D.): Associate Professor, University of Shahid Beheshti

Nazif, S. (Ph.D.): Associate Professor, University of Tehran

Rashidi Mehrabadi, A. (Ph.D.): Associate Professor, University of Shahid Beheshti

Safavi, H.R. (Ph.D.): Professor, Isfahan University of Technology

Sajadifar, S.H. (Ph.D.): Tehran Water and Wastewater Engineering Company and Assistant
Professor, Islamic Azad University

Sarrafzadeh, M.H. (Ph.D.): Associate Professor, University of Tehran and Chairholder of

UNESCO Chair on Water Reuse

Savic, D. (Ph.D.): Professor, University of Exeter (UK)

Tabesh, M. (Ph.D.): Professor, University of Tehran

Takdastan, A. (Ph.D.): Professor, Ahwaz Jundishapur University of Medical Science

Talebbeydokhti, N. (Ph.D.): Professor, Shiraz University

Tanyimboh, T. (Ph.D.): Associate Professor, University of the Witwatersrand, Johannesburg,
South Africa

Torabian, A. (Ph.D.): Professor, University of Tehran

Vosoghi, M. (Ph.D.): Professor, Sharif University of Technology

Ghane, A.A. (M.Sc.): Advisor of Managing Director, Iran National Water and Wastewater Engineering Company

Ghannadi, M. (M.Sc.): Advisor of Deputy of Engineering and Development, Iran National Water and Wastewater
Engineering Company

Honari, H. (M.Sc.): Retired Faculty Member, Tehran University of Medical Science

Tabatabaei, A. (M.Sc.): Director General of Operational Supervising Office, Iran Water and Wastewater Engineering
Company

Akhtari, N.

Shahangian, S.A.

Akhtari, N.

Ostadrahimi, A.

Iran Water and Wastewater Association (IWWA)

500

No. 7, 4" Floor, 429 Taleghani Street, Tehran, Iran

+98 21 88956097

+98 21 88391390

2588-3941

2588-396X

info@jwwse.ir

Farshiveh



SNOL g T (wigo g pole -

1Po) 5mly o 05l cpiid Jlus

Ol el OMelé g Ol ozl

Journal of ISSN 2588-3941

Water and Wastewater
Science and Engineering
Volume 7, No. 3, Autumn 2022

Preface

Papers

Using Multi-Criteria Decision Making Methods in Selecting the Appropriate Location of a

Wastewater Treatment Plant, Case Study: Farouj City Wastewater Treatment Plant
Seyyed Amir Saeedi, Farhad Khamchin Moghaddam and Seyyed Naser Bashi Azghadi

Investigating the Effects of Management Scenarios Against Climate Change on River-Aquifer
Interaction, Case Study: Lenjanat Sub-Basin
Mohammad Alizadeh, Mohammad Hossein Gol Mohammadi and Hamid Reza Safavi

Developing a Model of Estimating the Failure Rate for Main Urban Water Pipes Using Gene

Expression Programming
Seyed Azim Hosseini and Hossein Maleki Toulabi

Investigation of Effective Parameters in the Combined System of Microstrainer and Ozonation

in the Removal of Algae from Raw Water
Mohsen Sattari and Daryoush Yousefi Kebria

Numerical Study of Input of Primary Settling Tanks in Circular Wastewater Treatment Plants

with Flow-3D
Ramtin Sobhkhiz Foumani, Alireza Mardookhpour and Sadegh Hosseini

Evaluation of Submereged Membrane Bioreactor (SMBR) in Municipal and Textile

Wastewater Treatment of Shahinshahr, Isfahan
Farzad Hashemzadeh and Abbas Akbarzadeh

General Section

Interview
Round-Table

Best Thesis

Book Presentation
Congress Report
TWWA News

16

28

44

53

72

85
920
106
108
110
122



	JWWSE-7(3)-Autumn1401
	JWWSE-7(3)-Autumn1401
	Vol. 7-No-front
	Temp. 7 (Shenasnameh-fa)

	0 - Fehrest-mt-28-9-01-new
	JWWSE-7(3)-Autumn1401
	Binder1
	1 - Pishgoftar-mt-28-9-01-new
	2 - Farhad Khamchinmoghadam-mt-28-9-01-new
	3 - Hamidreza Safavi-mt-28-9-01-new
	4 - Seyed Azim Hosseini-mt-28-9-01-new



	5 - Daryoush Yousefi Kebria-mt-28-9-01-new-2
	JWWSE-7(3)-Autumn1401
	JWWSE-7(3)-Autumn1401
	Binder1
	6 - Ramtin Sobhkhiz Foumani-MT-28-9-01-new
	7 - Farzad Hashemzadeh-MT-28-9-01-new
	8 - Mosahebeh-mt-28-9-01-new
	9 - Mizgerd-mt-28-9-01-new
	10 - Payannameh bartar-mt-hoseini-28-9-01-new
	11 - Moarefi ketab-mt-28-9-01-new
	12 - Moarefi ketab-mt-28-9-01-new
	13- Congress Report-mt-4-10-01-new
	14 - Akhbar-mt-28-09-01-new
	15 - Moarefi namayandegan-mt-28-9-01-new
	16 - Moarefi Aaza-mt-28-9-01-new
	17 - Aparat-mt-28-9-01-new
	18 - Taghvim_Conferancha-mt-28-9-01-new
	19 -poster-mt-28-9-01-new
	20 - Azaa-mt-3-10-01-new
	21 - Ravand -mt-28-9-01-new
	22 - Rahnama-mt-28-9-01-new

	Temp. 7 (Shenasnameh-en 2)
	Vol. 7-No-back



