[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

B9 ode gaollad (Cows ) o 9 Cuodlw alxo

Olp! e clilogy (oode (pozsil
FB+ L 5T Slomio VF-T 30l pgm o )lach « o 050

0

&b

Available online: https://ijhe.tums.ac.ir

Bl Sl g0 Alis

(@

"

sevell ¢y
KA
s
(AEH) |

s
U,
o, o™

" Of Environ™

163k 3 oolisinl b o (g 3lwionter 3 Lyd & (ol (GLo0sS ey iy Ol 9 s 3 (s
S0l (5590 anlliae

Tolye plmile e TS bl Ll gl e el Bl L a2

U‘)"‘ ‘U‘J’Q) 5L5A>L~J‘ é‘)i oli.w‘é suLﬂ.,.aJu 9 ‘ag.l.c d..>‘5 gw..i) .Ia.\JLA GMAJ.‘.Q,A 09; '\
U‘)" ‘U‘)’QA 4‘503‘14..:‘ é‘)] o&m‘é LULM.?L} 9 |851.C J..>‘3 [Ta% SOv-) 9 Lg))‘" Gwd.,.era 05; 'Y
U‘Jﬂ‘ ‘Q‘)’ef’ n‘sq)l.w‘ d‘)T olKisls aCJLm 9 r:sl.c J..>‘5 cu)L»..w 9 @b)d 'BsLC 05; -y

oSl i ol M bl

S2b Gl (Bl wlg oo Lo 4 0l ps lanS (e o alp b 455 1 dud g de TR IR T redl s gl
4 1o sl ol Lol aalllae (sl o il 2 5ls ooy e T

s d bl ol S R R L IR 1L iomlng &b

Ol 755 el (Flhb izmen 5 Ljo @ )50 alss (gslwane 6l 5w e slais, V¥ /5T Ca e G
el oty 30 5 (s o ST GalS dns st el gl L IR T

" v TS R ;)i g 56

P R PN I S A S TPy D P S YD U | VIS SRR SR 7

‘GOOgle SChOlal‘ osls oLi_iL: B &JL_A 9 oYl 390 ‘5L.s.~n » 4\_\.124 ‘_ngo)‘AALwl 9 t5>5)'>

ol ol aojly o LS sl eslax i L, Irandoc 5 Civilica .Scopus .Academia

Discharge standards Numerical modeling .Brine/Seawater concentrate discharge

gt anlllas Glanl b 5 5Ls allie $8 ous oo allis VWY 5l.ays,F sl Outlet design o o 3

il oanlia L5 5,50 Lolgd g 4t e 5 0 dns oS oy s ol il ol S1ilmazdly 05 Ot 2l ealyod alss g unls oSl

Joe pnd g adBs Jome 5l dilisee Jolgd (o sa VT edale o i slm so0e jlwdoe 59> b o g5lw Jow (ol
Sg-d oo anls aball )3 (G5LwEd; oyt 4 ;e a0 P gl L 5L

Syl Eyg s el il s ST ablie gl LapS o i O 5l solat il 1 gy doeais

el epgllals S EalS 50 (oo G S e o sz i (> ib 5 (5l

Sldlas 4y 5Ls 5010 (610 0 40 g b slaas o g5lwdige § dn ) oo slaolasbiul

ol j5iS 50 Ao oyl )0 (6 i

t a0 M g5 (g SIS Comny
a.javid@srbiau.ac.ir

Please cite this article as: Shaghaghi Gh, Javid AH, Allahyaribeik S, Mashinchian Moradi A. Effects investigation of seawater concentrate discharge
into the sea and discharge modification by modeling: systematic review. Iranian Journal of Health and Environment. 2024;17(3):631-50.

Copyright © 2024 Iranian Association of Environmental Health, and Tehran University of Medical Sciences. Published by Tehran University of
@ @ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
AT creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted, provided the original work is properly cited.


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

Bl 9,lge ;o g e oo Ve Ml s sgu> folgd
el oanlive BB Sl (29,5 o3le 5l SeskS pais
salS (5,08 cdale (Ol adss oo 5l alols ioldl b
5 o5l by yes o S 4 gyie bl nlple
(V) s el

TS )0 a5 W) yeedY uizmes ,Ses 9 Lattemann
it 2l caSo e gebes Yo BVY o ailis, (o)l
YV Gl oleend jin 50 09000 adgi aljpd g oud
oS ol o 035 (e e byd 50 (Soumd o
Sy & ligy 3o 4 S temd o il ol
OS i 2T YA Glay 30 o (5 055 00 95 & 0
Lo ) cbla> Gl cuasS slelae 5l i cddlaie
o o,Kea 5 Xevgenosa (V) cwl K6l cow;
G0 S op s ol U 5 egdle aF Wi, ass ol
250 il alisd (o5l Grae Jdo 4 (e labe S
whod jeS 4l 5 655l Grae b sl ol
S p 52 g Purnama adlls axs (F) o5, IS
Sog—i Sl 3l e i o as ol s b Jas
& 29 o= el 0 2g S ol e o
Sy e Ol as a0 LS 3 Missimer
4 slpose g (bl g8 (G bame SIS L)
() sy oo Blax a4 Joub LB O j50

Slp b, sl Jas a5 Koges sasliv ol Ken 3 Shao
s onindy ol o 58 OF ooy Jlasl Glie (e
ol 0als eoll 4l ol e (b (gilwaigs (o
O bla b Gl Gble jo a5 wes o lis b Jow

Yy

o alyed adss SIS g

4o Ao
Caio 555l ab) b leyelS i )0 Comex O,
Sl G578 O ool sl el olen i
ol gl Glp ez (Bras 0 oz de slagb
Bl ol Sa 5 OMB 5l sasme oolaiwl o bl
L sd o e g rhaw ol mle s by Hei O
@ azg bl ang o) S slag,sld ool
5l asle @l olbis,sld Sen 3 Razeghi adllas
b gl gSae el Sla by Sl eslinnl b alsjSes
wile )l @l 5l oolinl b 1o 5eSas 5 ulliog 2SIl
((Multi effect) Distillation lal> e wis ol &
o515 (Multi Stage Flush) (slal> 1o si> SWSU s
S99 mhais ¢ (Vapor Compression) ol b
al,s5 .(Solar Distillation) >45 slawbie sl
I eas Bis bSKal sl o et ol Slaguls
g ol bjo ead ablol olewd olge jed Ol
b jo bal)es alss .cwl (5o, ol OYsaxe
sroly 5 (el Slllae 5l pate A S
e g Lattemann .(V) el oS op s o) Slacsls
429 p Cwl (Sen alyed 4l anie o5 wsl o
ol 9,58 53U o Gipd ol Glaelsn goladl
St Lpd 4 05 i T alysd Al i e
Ol ey @0 adss gy wile il Lelse w
S3dsroe by ok e e SlSas
Sl el cble bys bme (SKjglan cundy (>l
aloygls 0 olr,edS oyls alsd e uizes
Sgazme mlie 4 4z b (o)l mds 4l sla,gis)
pladl ccwad G5l @56l Oogr o 00 5 o O
Slaialy o] 4 g 0005 S, el o o Sed 4y
o ol w68 5l oS sl s LSes 4 Safrai (Y)

G ) o aliis ol 51 alex 51 Gl blas 51 6 )Ly

50 alen ol ghcwl ools j18 a6l coglgl jo 1y Sbje

g{fﬁ yﬂy
VE ol sty /ogan 0 ladhs /a3 0593 o

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

Desalination plant Numerical modeling
sl Slee L Outlet design y Discahrge standards
Jols adllas 4 89,9 slo,lxe 0T g and sl Jg
e @ wlyed SIS-Y raiie b3 0)lse b og Jag e
Lk Vb e aled jlasl gleas oY ab)o
s lulisl F s 4 oS s ol wlay s>

Ly a alyel aldss

meta-analyses(PRISMA) i, 5l adllas ol o

items for systenmatic reviews and
ol g adlas b sl preferred reporting
ool ololis OVl 0uuS> g Glgie .0us 5 solanwl Ll
adlle opl Slaal L 6,550 5l (Ban g lawy
glrl Gl w8 S 13 s 35 Wl 50
GOl Awd gz 50 o) 9550 &2l e ol Laools
00sSa addllae b ates Ll opl b L e Yl 5 o

L ey 52 58 3 9y3m SB35 i

ol alyed Copae 0gos &S dsdlas Bua 4 4y

C‘J_?u_.w‘ Jl i LJ‘" B oola il 6‘)_) cja_.\.}').c

PRISMA ;50! Loluly olilae Glsl Jlsged VS
30 6L 8)lge Bds g adllas 3l e aes o plas
ol e aile (BL ol WYY alise sode oL
W8S LI ein S50 Yl plsie 5 oniSe al> e
B gl anlae ol Glaal b &S Sl
s (AR owiledl gloallie slas) ab 4zlES LS
] Glaal b oS SVl «olsie 330wy b
e 50wl wad ol izl JelS  Slskan
aadllae & (G Bjgo 4 s 9—dga b Ly

S aslsl

J’ﬂ’
% é 1E ol jauly /gun 6l /mavsda 693
. 2l /g o 19

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

YY

V) 3,18 09y Jolo slasel jo yei slaesy ol Jex
2 ek >lib sgmu wisls oylis ol 5ea g Roberts
CA) oyl 55l adss ddadi o s e DLl cole,
Silwd, 45 Woges osaliv ,Ke» 4 Shrivastava
FB sk 4 Wil oo s 51 S cslie LIS 450
L gble ;o 9w als 1) s glaan s slal>dle
Sl (2o v b el eolitul o5 ot

Q) cwl Fowla co (252
Sl 5l 6,10 o e Do 0 a5 axdl e Ko 4 Sanja
w1y oo camdly pleol slas,ld b plys sbooS s
slge g5l ol ogaz jo pelszr Gl ag, lasls
Ol sgaze mlbie b gble jo oy @ 1) 138 5 (Sone
et 5 Guealil gl ryed Sl alo) S b ooiss
alpd 51655l SObl izmen 090 0 (el (55 )9laS
by Ll Gl 2ol 50 ndy waad 550 Ol @
S e K00 By 5l il Jige Wiy o glaillS
25 b0 o5 gll alyed 5, (Gans sle nlu s
b oablie ly )55 )0 oS s ol arey 4 5L &
ol Bae et Ol mlie 95005 5 (oodlil i ol
4 Gildinn Slp sae g d0aie plie (o) addllas
sy b OIS pals sbly s by a alyes

A xwgd dloalay gL ws g loeai 5o

ROW RN

L bg) g olgo
o9 bl 2 ToVY Lo ) sispllas (65950 anlllae
S yS op i Ol wlygd adss sl ead pll Glalas
arle s oVlie adllae ol o ol el bys 4y Lo
«GoogleScholar slasols oL o asl Lol jae
I8 e,y 8,9 Irandoc 4 Scopus (Academia
Wog Oyl g sl i) SIS0 slaosly 0S8 S

Brine/Seawater concentrate Discharge :;


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

v atlg agls S

o bl Y lie

OYY)
o .:"’w‘ *V}:“ ~ | ead gy w¥lie
o ) ™ "l .
WA (FF)axilba 31
oud Ll WY o o) wYlie
o ilom [ > addllo 5l onds
(FY) gz (Fo)
e — — — — _| @ g e b 4Ll
(V) Gwd & )90
A4
bl g2y g5
(FO)ouls
L 4 Y Y A 4 A\ 4
(1) it () 5295 o> b 03k Joo 08) 4ly5 (1+) douia
" &oae g3l Je 9889 sl by, St g S
[£54] =
Do OVl Oldls g | | OF) alygd ol 51 1)l yod

PRISMA 59, (whol s clafllae bl o g0d -) S5

Qc=Q*((1-R)/R) M

5 s alygd (00 i 4 Qp 3 Qe icidll as e R

Aild (Jgame) odds o5 S g—l N
Sl pope blph 4 az g5 b slosgp ,a «2dl s Razeghi
Sy e sbagl Gl bl e sla S s
5 S olid Slaeals i) base sla i1 el glie
poblie clile 5l Slawals ,3 1) cel > Slawls
ol ala>Me BB IS (izmen 5 (Soy03 5l (26 3
S)ls azgi a5l oo laelind gty 5l AL OO 4l
oy A ()pd M wisly ylis en 9 Mickly (V)

FYF

Awd CL..' B ol él.» dws YO )‘.)3_0_, £V 4;,.9_, [_,
Cowl oo oolaiwl Aedie iSu )0 az e Vg Ceend SO

Sy S Oygo 4 lbadl v 0 a6 YO cplpl g
s 5 )5 eslia

oS o s O il ygd alsti @l i1 4y bga yo lslllae
Lo

Sy gl oS g CoaS

oS om i ol jo by ol cébsb as s 1S s Mickly
B ¥ I oges el dojo Ye-fe dga 1) 10gSan ol
el cdale g 0gi 0 alyed 4 Jas pls Ol oo Ve
el ol ogdle 09y walgs ol ol plp YIO GV ]

30 G plod a4 pB OT [0 39290 slacuS 5 g yolie

%ﬁ yﬂy
VE ol sty /ogan 0 ladhs /a3 0593 o

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

™)

TDSc = TDSs * [1 — (1 — R)] — R * (TDSp)/(1 — R)
wlygd &85 slo g, _

Ol alygs g8 Jsemo slosg, (V) ,Kes 5 Blinger
21y @8 sbgisy 5l S e calee 5 Ll 5 (S et

leols las V Jgas

el Gl Jale SO LT i sl

(Total Dissolved Solids) Jsloe ssl> slge JS 1500
ol Ol (6,95 Olime oaums ylis a5 (TDSC) wlyeis ,o
(TDSs) Lo ol yo Jslms aalx slse IS 30 5 (s
S (R) T il lyoe 5 (TDSP) o lsesis o
(1)) 355 o0 dmmsloee ¥ aloles 3,k 5l 5

() &5 ey T Sl a1lyai 280 5l g dmsliia ) Jgur

ém{j.lacm;ycﬂjﬂb&\ju\iﬂ;\ihfméjwqﬁ
W5 s Setlnpn Tl 2 51 s 5l 35

oy O il 5 S5 S5 5l

b sla pzem (gl enlizd Ol

Sile G

b o 4 s

D s S
o850 Sl b Bl 5 (g5l 33,5 OISl

Sy Slaaal j3au3e ol
T 035 sl 5 Ol Sl 4 (S
erins ol Sl e

S S PYPWESRCH i RE SR
Ko 8 Sl 51 s 55

Geos ol @ Guuy

S bk el gl
LS sy o otV 5 plasd o s ol 31 OISl
s Pl s S (Sl s

EIF 50D e 4 5B

S SV PR EL I IRR SN
polie sls 658 LT sl Sl O e

aly 5 31 sdoee eslinal

® ﬂ%
y%y Q__//f 1Ol jusly /g o jlosis /padsda )95

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

o oMbl gan 5 555 Ol aas [0l a4y o i codipdy
(Sl y 5 Sl slaansa el o jLasil ogon (i
5l oo, Yo aS Woges sdaline o 5en 9 Banihashemi
Lo oy 1 Ll gl conlie paisle olo g
clie (b by Goyb 5l ksl alysd Sy e g ol
RS 3550 Ol Cunae (ngh slaghs, 5l eslial
OF) col a2 5

byo @ oS s ool ol s Sl31

byo @ oS en e ol a0 aldss I 3IL o po dllia VY
@ls 4o g jLasil Jlo oy ¥ Jguzr )3 a5 0l (o)

el oo @3l Slallas oy

e 4SS s Joe Sl 5l Lys 4 alyed aldss
oeds (Offshore) L, seoc ;o adss 3 (Onshore)

ol 4 4l (ag; n Fase o8 (b 4050 Kisd o
O sy b Sl Gl sl Js ol (b
D0 18 e o )0 5 Gl o5 LWST Sl 5 0
IS el g lysd adss sly calie Jore Sl
Wlgise a5 Cl (Sinseiol (Hhb s (ol (e
ol hre Sl 5 ol (S e OF canslio 9 Slos esly
Jelse g 005 ooz digy aldsy bls Ol .aws jualS
o ST aimman g a4l o adss bl Gl o goanis

Ol sty e Ll sl wisjle Lot o yegee a5 W5l

byo & alyed anlod Wl 518590 50 4385 Oyg0 Wladllao -Y Jgur

Sl i bl Cel bs (S o i O Wl s

(\¢)
Sy Sl Do se 50 S35

S e ol gladsls Oley o

Jhd olos sy las 4 0l s
ARAA \
Sl 5 SAlsl 5 el

sl Sk S =

DAL 655 5 Lo SRl b oS et o Oy

OV

Ll a.;:l.lfol)l:ﬂ s Ajjfcjj S L;y_,.UmU

R P
Yove v

Fol juoly /pgu o lods /masds 6,95 .

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

byo & alyeds andod Wl i1 5590 50 418 )5 & jgo Wlalllao Y Jguor aclol

Ay By el o8y 5 O Lol b lss il 52

S r byt S35 e w55 eiS ine lags S A s e DA L5
A) YaYY 0
Lh))yjl.«ﬁji;})ﬂé}('/'i mg/La;L,.:SL,;I,TJlS) usu._"ﬂ;ui
S e

dwﬁ\'\ﬁt}étcﬁ;l{ﬁ]@g)ngbﬁ%

QJ;'JJN)’\&}LAY" MUJ)L@J@&MC.&L&
S Gl R i A o
&‘ﬁukaw%j‘nu@\a)yJJAS{,J@
(¥+) T Al S s e s Sl v
YIA Gos 53 (s 2 ) Sledi b g aom o Ve a4 lsk
fshes 53 S ot
s Joee Sl Yov ol s Jhw S chale (g

Al e Ll Bl Lo s VA Ol 4 L

R P R
383 e et e S
ol a3 cany e s g Dl 5 s S
o) Yoxy Slaphdl 5 b [l — al 5 sl q
by S oot dlse Lol pon w53 oS 5 Ul o
sl ablas

adeal gl

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Yy


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

(Y$)

v

by @ alyods anlod ol 1890 50 4385 W0 Gl =Y Jguer asls

RS S U TP U PVUCIUE L AR P S SR CE I |
Sw‘ql)ﬁééa}"’q;\i)égi‘;"J,:A))'le:u‘w‘

A 2l il 38, 5 boetl il L Wl e

Lo SSU ks sla oS et ol 1S s Ol

S el gla S op ot Ol s Sy L3 o8 YWY (gl al> e
Wl 0 3551 gl el 53 505 53 5 V0 (gl s e

3OV 5w b b 3 sy A 3lse ks Ol
G GSU i gls oS e Ol 5 dle 3 o5 0/A
A5G Ol el 0 3551 e s el 5 (gl 0
Wil 0 033 e Ao 3 Y/ 5V ;.,.“JJJ«...J-,:}&:;T
Lo LS ki sle oS (et STl s S Ul

syl YA kg/day 5o laaul S 5l 50 ol al>

AKARY

aﬁ}&\.ﬁ)é.lacaﬁﬁybﬁd)\;\
Al

R

S e e Baee (655 b
\Y

b oS et ol Ay sd s Sy e

FYA

Fol il /oguw 6 lods /ma i 6,95 2 g é
e/ / % N— m

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

olis gilwdoae 5l oslawl bl wlei o o 5 eolaul &
V) el iy Sl 5 Sy gla S ey T o5 am o
Sl sladslas o Jos opl auzdl o en 3 Malcangio
Ol 59 5 A0S > aiilgi o dm d po |, 28 > o5lail 5 0 >
3 655§ ool S (Unesco) sSuisy alad, ol
5 Les gl Jlit sl gl aaslas.enl Jomo sled
FoVYoYola o Oy wa s i, a5 5,00

(YA) oz

0T = ouT |, ovT A owT

ot | out LA Y
at ' ax  dy 0z (DVaz)+H+TSS R

TSI TR+ (DS 458 ()
slocg> o e w4 W oVl SYolee ol jo
T sl ccand il o p oy t gM/S o> pZ 9V X
Spp—o e 555 S O e e leo
Jlesil cays Dy igoses (Siasl jlasil oo D /L
S, 5T coyls yanaasl byl > Jols a5 xie slos H (sl
ol b a8 ozt (isy 8l slo o5 Bl g e (550 5 Leo

((YA) W oo drmlona O

(Fr,Fg) =

[5(on5) + 550

2 G g Lo slp JEsl aYolee pléol L DHI aige

haiy)] (T,s)

s oo 55 S¥oles &y |y JUl o¥olses o bl
YV o5

Jdo olzl

o5 b il sloJas sl s ol Sen 5 Tuo
Sg—=rglipd 4 ailye—d a5 g5l ol ogline
R VORI g3 IOV V- P BN SURNP'L U A
>3y (Cornell mixing zone expert system)

(Mike) Sl (Delft3D) _ozs aw cils (Visjet)

A}?DQ me 1E P by /gen 0 jlosis /v i 6 )93

ul_).:l hazo Cudlagy ole o2l Gladg jy sole solibad
ijhe.tums.ac.ir

FYA

LR P ol wlygl adss aS aes oo ol Sldlas guls
€55 9 Lyd mwsST b yo 0ni) Slog>ge (59, 2 by @
Al oo SGop o SISl o e SIS o
5 SIS e i g Sl comlin LB J 399 Jelss U
LQU{UJJ&.A&J u—l uLv..) a .‘05.:)./: 6medu.:y1 | d.;.L?u alads
(o> SooS s o) Lo (ul33l b )98 p opdle
5 ablo ulm @‘5;- 9 d)ﬁfgsbL" “53.[5.)0 oniy Olog>ge
sl ol axwgs Blawl gl sy

alygs HLEG! (5 5lw Je

byo 0 alad Jlidl goue silo o _

s ol a5 sl lis o Ses 3 Sadaghi axlae

S 50 oo Sl el adss oo 5 ST (sl e

Y8 o 1o o oy s ;.j alole S
ok Sl ol CudS (glaJae wizily o o \Sen 5 Zhao
3l il e 5l il Lolgh 1o alises claoasy¥T il
Jolgd jo 1y lmoan VT clale ailgi oo alize slaJowe a5 ks
5 (Intermediate-Field) lawgie (Near-Field) s
sl Jow oS gjlwacs Laasl (Far-Field ) o 5l 90
oo 3 i &S g sledil e Wl > sl soue
G5 S o b aS Ly wiee canlie a3 Joe 5l 90
wlgi oo (Sealidgynen Lull o Yok Gloy slaeygs
s plsl sz 5 Syp cliebie o 1) Sl
12,10 3529 3,509, 95 35800 4B )0 4 Sl & S
2 Pl 885 oy &5 Canl ki e 03 84, (s
20,59, (ed Sl (2l s slagl xSl e e )
oy o5 o9 oe 1 Sloj 5 ol aglss Joxs 5l 550 Jome
o3l Zewd 51y 093 LIU a3 Jome jo Olay gl (oS >
Copanl gyt sl g sy gl Il ol o
555 5| g oguge 4 (gile Jow .5yls Sl jlaasl o,
WS o SaS oS ek o 50 Ol adsw @l Julow

Geis 1) Olpyhe (BauS wal 5 ol jgldee (ol e o g


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

o alyed adss SIS g

Slodas Conl (Gan 4o (P g Sin 90 Djge 4 oo g S3lud; Soter Sl s oo 228 e (S
g oo o3l 4SS Joe o035 )0 sl sl e Slasl com i Sl e g )l 0 )5 adss e o
(F0) we3e0 GLis 1) Jao Ll ogoni ol Sho ¥ S5 bl gy o0 )5 A ads ore 5l a0 e jo ail 0l

\

058 sla Jube
/\
olasl Olaal pen | Jde gla =g > Je 5L 3,50 sla esls | g Lo osls @y (g s
L osls 3 g

l

05l pbie “p Jdou g a5
v
Jde ol
Jowo bl ol ,Sho -Y Sl
Sorwlie o s Jae ool wl (alize sladiss) S s slasy 4y S g aw b (gom 90 Joo bl
el L Gos oS slol o Jie gloe 4 .o)ls oo oolatul
byo 4 4l58 4l silo Jto 4 by po Slelllas Gl gz ool BYWS gl 0l g 00 5 )32 slapl >
o 0550 bys a aulyeds s (g5leJae b s e allis ) - 2 25 ooliinl (gum 90 slaJus 5l Les 5 (5,90 il
NG PRV I S PRESPUSGCI g It So5edes T Jdo s b s ds @ onls ganaY e

ggjﬁg yﬂy
VE ol sty /ogan 0 ladhs /a3 0593 o

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir

£¥.-


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

Lo & alyeuh ads (g 3lw e 390 yo 48,5 O yg0 Slalllae -F Jguor

S s s bl 3l eslinad eols 0L (53le Jus b s wbs gde 3l Jke
) ’

))\)blﬂ)))éﬁ).}aﬁmQ‘j‘w‘ﬁs(f)fvi) °f‘6)5f@\-1)>u5w;:~3

Ll s s
. - e T . 2 [T S o
o s e DL 5 5l 535 Sl O 3 s

xY) YevY Gl Jbe sl b oyl 5 sp5d T

La! Ol pes s 8 e Ol s 5 s
B e 03 e O S 9 55 -
356 oS e s (Selusssden

3ol bl

b 0l i o Jole Lo Sllee 4 g

Lot A m ol 5 Lpd e i oS S sl b 5 03 (5,8 eIl
(D)l Oy adsw 6l O oy i (P ML Gos) J Lo AR al)yi g3de il Jde 5 Ly O 0
0L S 5 Pl A o 3 £0 w5 e S e S et s

.w\%aﬁwﬁf}f

2 o555 7S Sl e e Sl o3 G

Loy oy Los s alysd i 535 e bys ol Ol Ol SLas! gsae asllle
R < T S YovY T v

AL ails bys Jases

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad £
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

by @ dlyod 4o’ g5lw Joo 8590 )0 485 Ojgo Glalllas Y Jgaor aclsl

S e S Gied 2l st o e s s Ol

@Jﬁ@)ﬁnghﬁdyLﬁﬁzbbw

(¥A)

.%g@ogﬁrﬁ@,ﬁ‘@zwﬂp

B e T

Sk 5 ol

L (Adaptation) @lss lp asles oo yS o s Ol
ool & g0 50 g 9l ceslin 4y 35 S o8l Ol s
ool 5o sl 5l sl adg pdyaass slegssyl sl
asls i pe glulS slels (Mitigation) Lesl
b igred caidly a2l Lo)glS dangi 0 (oot (BB
bome Sl Glgise (St &1 (25 el (S0
Cank o Ol 1325l 4 g wile; Bl 4 ) G
Sl sd, sl axdl o Ken g Blinger .(FY) o 5 S
alols Ll canlio Goas o adss 4 5Lo Loy el
b sl s Wie 4l S b U5 (b
5 Golopese g Sl sbanie izmes Bl NS LS
alsd (79> (b Slnosdee ysliie ane syl 5
s o lailinl g culie (5le @S, 4 oliws p ogdle
Jsere jsb ar oy Blos a4 baje el o3V o @
LW jshaie 4 Cor D90 a0k Sy b asl 9l 455
alaii 205 oo plil oan VT clile (2al8 5 byo OTL g5
b e g W)l g axsls JI3 Lys G5 (Seap pe adss
Ol 6ol Liali8l el g adl iul38l il ol Lawgs o
GRlBl izen g cdile a5 el g9o9e (nl09d oo

o3l s ol s S g oo bye S a ol Oy oo

FEY

aS aes oo l-is gilw Joe 4 by o Slelllas gl
SSogll iz g ,Latil o st 5o Wilgioe 53lw e
oolitul 390 (e 9 )32 Sl by Al Laulpn o
2GSl g alss (oo Ll )0 £9050 (al 95,18
Slr @l dose o by (S ised o (b al>
Lo Sl malS gz )0 oSl b aglss alais ool
ST NS KRNIV B PUWERE T XS V] L0V R UON i S
O Lo Dyge d glme w4 By a5 weo e Ll
el S yiee o laslinl culey g (s ) Lasme Sl 31 ralS

Lo & alyed (29,5 >hb
Ol sl Bas pnd a5 il o o Ken 5 Ardalan
WJobe Seop bl jo S (295 50 Gl S g
lolsale anlllas (F+) wlai oo olmyl gzrss bl LSkt
T S 5 s iy 85, 5 Sen 5 Amokrane
e Ll ol flias pliadl jo eeSas el S 0y s
56 S5l @) 5 Gos o bl jo wlyed (i3 »
o3l by oS e 2l il (55 (b a5k s ol
Pistocchi adllas (V) 50 3459 500 slopin ;|
3l g fame Ol e yde ol plas e

(09 Cred G5 imed (65l Bras g alyed adss

% ) 2 ﬂ&
1E ol july /g o lodh /mad i 695 -

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

09.2.; )...sl.\v J&w(}\m‘ wl...n ‘34:_ ‘1,5 g5.‘0L..‘c) ‘5‘)9 d.?)é
s o plid 1y gile@d) lie p aljsl (g5 (b
S8 aled ool (b pie (i JSG (pl bl

2,0 P gl b (2 &5 Col (ol i b les
28 b

WS (003 9,95 2 o gl b (25,5 alyel cadly ol S
Sl el ot U550 (295 alisd Bes o Bblie o
Al 4 Caxsg pl a8 oo lag LIS Yol célus o
9O o (_ng&_:T 30wl ol (_g)l.:\fr:ls GOges O

Vooagly 0gd o plnil (g5le g, (p yin axy0 Froal;

0°C

30 °C

45 °C

60 °C

(V) 3k &by slime 3 ailysd (2955 (2 1yb il -Y Sl

Ole Sl (L sln 92 ge laan S Gizen Gl

sl lulivl 5 Slyyde Gululy 5l 3550 (55l

aolee 5l (55l@d) 5LS 0590 (lrae 0gd o0 attive HeiS

S = (Cp_Co)/C;

® ﬂy
_‘/%y J VE o s /ogas o louis /[oad > 093

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

*

FEY

S o o) 5gins a5 ols oLis o) Sen g RoOberts axllas
oS Gl )5 aiee S Sjpe 4 e Silse 79
QLS oo Iy GRS o8 ;00 b iy 10 (g Bes
Lo (295 o Om abold sl o olml jiiy LS
=95 b ileag .l O Gee b ol Koo c

330 3l Olie ol slaanse (alolid el a5


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

Sk slaanTs 5 ahas 3,k 5l ooVl e J S
855 0 b ol CeiS i pas Ban L pos £55 5 ol
sl 00 s ] Jre 5 456 0956 (LM wsle  Lalge
5 i gl 555 5 el sl sl 35 slos ki
cbli> sl (Jy ogdon (b Sl (29> abais Laid
S 45 | s IS Sl b T S
Sly o i L @3 b (2 ol Sl
il ol G sl L o S8 ol Lame o5,
el ey 3 o e S5y o 55 55 8 i
aolosl o)l il Jos 9 it 4 3l g 00e Sk
5 o0l Gy lame Bl uilsT 5 Sler SOL )|
ES .slosges solaswl las lastie! s gl Sl 98 4o 5
L AS 5 col a5 ol Sl 51 cdabloe Gon
ol ] Gae GYsb 0 eie Ol 6K Bos
an 13 3ok 5l a3Y (s3ledy Gliee eaind HLAS Cud
U 5 GilS e e 1 5 ol LSS, il
Sty 53 52 5o 1588 10 (0F) )00, @ ol (o]
el o aslial e 5 g sloo i ek
5 k55 o e bl 5 o 555 5 il ¥ Sy

oo e plas o 4

Oliee Gy el 5L 0 )50 3ol Olie S alsles Gl )
G5 (1,0 oindy bme (5508 (e G calysds (558
Goe oS sl jo el e (s)y5d Sl 1S las e
Sl gt wales i oollae (3lesd,; Gl it Jsb
FoS a5 aysly Ol s b aly5d 0055 9,55 2 51 (6,055l
adbaie o3l eadly ity jjeees Job jadz ja .0l el
b aslys i (Brine Mixing Zone) il gi LYz
30 0 b Sige w4 ek Gy &S (Fige
oS e sl 3 LD adlate o3hal caztly b o
o, Kea g Hosseini  alfisle;l cladllas .(A) 0l salgs
CHPSs pf Dhgo 4 a5 oleyieas a5 cl eoly ol
Gl aoys YY-VO 1) (53le3ad) Glime cisd o b
(FY) s o

LogsS (s ol 4y Al (5l ol

Lme gl Jailin] e by 4 gldlas plie adss
o lasbinl o llinl ian oed oo JyS S
Jlesl e o> g 00 (Effluent Standards)  >g,5
oo lailiwl o laslinl Koo g9 oS oo s |y oY1
sylailbl a8 cowl (Ambient Standards) e
Jsl g5 8 lailiwl Baa oS o s |y OT L lame coaS

(V7)) iz (6l y S’ ) by 50 4 4yl ygud Al o jlilis! -F Jgur

- § PPt 5l xS 1ol 3 amme b lis Glosle

0+-Vo0 Voppt ) S Al JEER SN Y

Lot adlae VPPt 51 aS il ol L)

RN Y PPt sl b zeS ol oles

FEF

ijhe.tums.ac.ir

% ) 2 ﬂ&
1E ol july /g o lodh /mad i 695 -

Ol buzo Cublsgy pale ozl g s ol soliliad


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

sloanse Bl 85 55 50 b gpSl 5 alss e
Qo dw 90 b a0 | &8 1> o3lail 5 0 > sl sladdoles
Godxie Jolge Jow olil jo.0usS o b pxie Slows @
b Joe 5 Sledbl 4 pw s 5 g3l o Slaal 3 5
36 ez b yieao leslainl g 2l ais 105 50
aels alas )5 (63l 3 G yiden 4 e 4z )0 P agli L
@ ez babiee Sl ) bame Sl 0900
s ol 0 sy e cbla> losle e o laile]
hos alss Ve m/day 5l e cldil b glagS
o3gaze ;3 (5,50 Glalidl g 0,8 Ojse b

Ol ccaml oolo Ll Sladss asb Foppt 5l o wls

Sy Voo

9 sl pdyasass slagss il 5l eolanwl 5 alyel 51 (65,
53 Slgoe 3 LS enmd Ol 655 el 6lp 9 yo5
o8l Sl b 685k 5 sy lae SIS1 alS
as) el 5o i Oldlas 4 5L aS wi il Fge

il e

M ol
Sl ool Cdyw pas Jolis WS OIS als” (B ass
Sole, Alie cpl o1, gilwesls g eools o0 il g0

._\.i‘oo;

S1oyu8 g )S&S

Sl U 1iSs wb bl J ity Jols Al ol
Lol slys onpmd <! alyed alss g5leacy”
3 waas gl S alais (0" so0e (gile Joe 3l eslal
ol Blaiss g pgle oy oDl ol T oKl

J’ﬂ’
% é 1E ol jauly /gun 6l /mavsda 693
. 2l /g o 19

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

Y0

cllis gble 4 olay a5 oyl s lulesl ulol
Jgd VU 515 5 ggiee 2byo XL S 5 ob)d ends
adss wme Sl &5 Ll (ned Ol aljed adss
S S PBlas b el Ve e e e mP/day )l i Ll
wtS ae b s ol mhe 4Vl 5l Blas 5 5omb
P omb b o)l mds g olee b, 5o (Spring tide)
(FF) sl 35 by yo ol zlhw Yl sl el 5l
Coley g bys o cuiS p olay adss 156 ) p lp
Silwands Sldlas 4 5L (F0) Lo ol Jasa o laile]
Sl o g alye—t a3l o Lo e olea s

=

ol plie CeaS 5 ConS p enldl s Sl 4 a2y L
Jowl sy b oois 4 2lyd oS umd Ol BB g
5 e ol ool g )9aS 5o Sl Axeg 55 sSae
Jo 5o (o Ol 5 xio g5,5l8) iz la i
Bl 4 ()] ey Jaeme 131 el 5o connyT 5 ol
ks oS s Ol 4 639)9 ol woyo Ve bawp
9 byo Ol ool Ladss jolie gol> as Sgd oo aljed 4
Ol il adss ol O] adhal j8 ead eolaiwl slge
sl by, 5l (rhaw g e Djge @ b)d 4 St
Sl ol S i Ol alyed a8 gly 5 Jolaie
Jolgs 5 adss e jo byo 4 lapS ped Ol aldss
3,00 756 byo pgr Gy 2 5 Cenl oaalive JB T 51 590
Silwdae a5 a1y (b)s Slogrge (S Wl o s
5l calie Jolgd yo moan VT clale e G Sl goue

s g Gb..m ‘L5‘~>5):” (_gLa:o)‘..le’;..J @.Lc) cadss Jm


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

References

2.

3.

4.

5.

6.

7.

8.

9.

Razeghi N, Mansouri R. Desalination from
Sea and Brakish Water. Iran: Narvan Ara company;

2012 (in Persian).

Lattemann S, Hdopner T. Environmental

impact and assessment of seawater

desalination. Desalination. 2008;220(1-3):1-15.

impact

Safrai I, Zask A. Reverse osmosis

desalination plants—marine environmentalist
regulator point of view. Desalination. 2008;220(1-

3):72-84.

Xevgenos D, Marcou M, Louca V, Avramidi
E, loannou G, Argyrou M, et al. Aspects of
environmental impacts of seawater desalination:
Cyprus as a case study. Desalination and Water

Treatment. 2021.

Purnama A, Al Barwani H. Spreading of
brine waste discharges into the Gulf of Oman.

Desalination. 2006;195(1-3):26-31.

Missimer TM, Maliva RG. Environmental
issues in seawater reverse osmosis desalination:
Intakes and outfalls. Desalination. 2018 (434):198-
215.

Shao D, Law AW, Li H. Brine discharges
into shallow coastal waters with mean and
oscillatory tidal currents. Journal of Hydro-

environment Research. 2008;2(2):91-97.

Roberts PJ, Taplin J, Zigas E, editors.
Design of seawater desalination brine diffusers.

38th JAHR World Congress; 2019.

Shrivastava I, Adams EE. Desalination

aig

o alyed adss SIS g

Brine Management: Effect on Outfall Design.

Pathways and  Challenges for Efficient

Desalination. London: IntechOpen; 2018.

10. Sajna M, Elmakki T, Schipper K, Thm S,
Yoo Y, Park B, et al. Integrated seawater hub: A
nexus of sustainable water, energy, and resource

generation. Desalination. 2023:117065.

11. Mickley M, Voutchkov N. Database of
permitting practices for seawater concentrate

disposal. IWA Publishing, 2016 178040848X.

12. Bleninger T, Jirka G, Lattemann S.

Environmental  planning,  prediction  and
management of brine discharges from desalination
plants. Middle East Desalination Research Center

(MEDRC): Muscat, Sultanate of Oman. 2010;5.

13. Banihashemi SM, Solaimani K, Yousefi
Kebria D. Investigation of desalination plant
construction based on environmental potential in
the southern coasts of the Caspian Sea. Irrigation
and Water Engineering. 2021;12(2):430-48 (in

Persian).

14. Gheshlaghi P, Kamrani E, Naji A, Daliri
M. Impacts of the seawater desalination plants'
discharges on survival and ionic balance of blue
swimmer crab, Portunus segnis (Forskal, 1775), in
the northern Persian gulf. Iranian Journal of Health

and Environment. 2022:245-60 (in Persian).

15. Mihandoost M FM, editor The effect

of wastewater discharge from Kish Island
desalination plants on the macrobenthos of the
area under the effect of wastewater. The 10th
International Conference on Coasts, Ports and

Marine Structures; 2012 (in Persian).

g{fﬁ yﬂy
VE ol sty /ogan 0 ladhs /a3 0593 o

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

16. Gafari S, Nabavi SMB, Doustshenas B,
Sakhaei N, Ranjbar S. Study of diversity and
distribution of Polychaetes (Annelida: Polychaeta)
in Qeshm Island and the effect of desalination plant
effluent on them. Experimental Animal Biology.

2020;9(2):97-106 (in Persian).

17. Miri M, Nabavi S, Doustshenas B, Safahich
A, Loghmani M. Effect of Salinity and Temprature
Canges from Brine Discharged of Desalination
Plant on Polychaeta assemblage in The Chabahar
Bay. Journal of Marine science and Technolgy.

2014 (13(3)).

18. Saeced MO, Ershath MM, Barnawi AM.
Assessing the toxic effects of brine discharge from
the world’s largest desalination plant, Gulf Coast

of Saudi Arabia. Membrane Science International.

2022;1(1):3-11-3-11.

19. Movahed E, Abedi Z. Determination of
water pollution damage caused by desalinators in
the South Pars special zone (case study: Noor Vijeh
disalinator). Journal of Water and Sustainable

Development. 2017;3(2):1-8 (in Persian).

20. Khorsandi B. Investigating the best method
for saline wastewater discharge: A case study of
one of Assaluyeh desalination plants. Journal of

Hydraulics. 2021;16(3):1-15 (in Persian).

21. Abbaspour M, Javid A, Moghimi P, Kayhan
K. Modeling of thermal pollution in coastal area
and its economical and environmental assessment.
International Journal of Environmental Science &

Technology. 2005;2:13-26.

22. Panagopoulos A, Haralambous KI.

Environmental impacts of desalination and brine

Jﬂ’
% é 1E ol jauly /gun 6l /mavsda 693
. 2l /g o 19

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

FYV

treatment-Challenges and mitigation measures.

Marine Pollution Bulletin. 2020;161:111773.

23. Aljohani NS, Kavil YN, Al Farawati RK,
Aljohani NH, Orif MI, Ghandourah MA, et al.
The assessment of environmental parameter along
the desalination plants in the Kingdom of Saudi

Arabia. Open Chemistry. 2023;21(1):20220274.

24. Fernandez Torquemada Y, Carratala
A, Lizaso JLS. Impact of brine on the marine
environment and how it can be reduced.
Desalination and water treatment. 2019;167:27-

37.

25. Lee W, Kaihatu JM. Effects of desalination
on hydrodynamic process in Persian Gulf. Coastal

Engineering Proceedings. 2018 (36):3-3.

26. Sadaghi SM, Fakher A, Toorang Z,
Shafieefar A. Pipeline route selection effects on
seawater intakes efficiency (case study: Bandar
Abbas Sako desalination plant). Journal of Coastal

and Marine Engineering. 2018;1(1):19-24.

27. Zhao L, Chen Z, Lee K. Modelling the
dispersion of wastewater discharges from offshore
Reviews.

outfalls: a review. Environmental

2011;19(NA):107-20.

28. Malcangio D, Petrillo A. Modeling of brine
outfall at the planning stage of desalination plants.

Desalination. 2010;254(1-3):114-25.

29. Danish Hydraulic Institute. Mike21&Mike3
flow model FM, Hydrodynamic and transport
module 2017.

30. Tuo 'Y, Chiogna G, Disse M. A multi-criteria
model selection protocol for practical applications

to nutrient transport at the catchment scale. Water.


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

2015;7(6):2851-80.

31. Abualtayef M, Al Najjar H, Mogheir Y, Seif
AK. Numerical modeling of brine disposal from
Gaza central seawater desalination plant. Arabian

Journal of Geosciences. 2016;9:1-18.

32. Aljohani NS, Kavil YN, Shanas PR, Al
Farawati RK, Shabbaj II, Aljohani NH, et al.
Environmental impacts of thermal and brine
dispersion using hydrodynamic modelling for
Yanbu desalination plant, on the Eastern Coast of

the Red Sea. Sustainability. 2022;14(8):4389.

33. Purnama A, Al Barwani H, Bleninger
T, Doneker R. CORMIX simulations of brine
discharges from Barka plants, Oman. Desalination

and Water Treatment. 2011;32(1-3):329-38.

34, Yari S, Hosseini S, Farjami H. Field
measurement of flow and physical parameters of
sea water and numerical modeling of super saline
desalination effluent on the southeast coast of Kish
Island. Journal of Oceanography. 2021;11(41):11-
24 (in Persian).

35. Mohmmadi S, Bakhtiari A, Vafai F, editor
Modeling the spread of pollution caused by the
effluent of desalination plants in the sea. The 10th
International Conference on Coasts, Ports and
Marine Structures; 2012; Tehran. https://civilica.
com/doc/184335.(in Persian).

36. Azizi Z, Rezapour M, Azhdary Moghaddam
M. Numerical Study of Effluent Distribution from
Konarak Desalination Plant Using Cormix. Journal

Of Marine Engineering. 2022;18(36):1-13.

37. Baloochi S MM, Farmanara M. Modeling
the spread of pollution caused by Bandar Abbas

o alyed adss SIS g

desalination plant effluent [dissertation]. Sciences

Faculty of Hormozghan University; 2013 (in Persian).

38. Vaselali A, Vaselali M. Modeling brine
waste discharges spreading under tidal currents.
Journal of Applied Sciences. 2009 (9(19)):3454-
68.

39. Mahdieh Najafabadi M, Mohammadnezhad
BA, Karimi A. Validation of CORMIX model
in simulation of single port brine discharge into
seawater. Journal of Hydraulics. 2021;16(4):93-
108 (in Persian).

40. Ardalan H NA, Babai M, Faghihi SH.
Numerical simulation of desalination brine
distribution and existing challenges, case study:
Seko desalination brine distribution system. 20th

Iranian Hydraulic Conference 2022 (in Persian).

41. Amokranea M, Salmic A. Surface spreading
of the brine discharge from the seawater reverse
osmosis plants: Hamma Water Desalination plant
in Algeria. Desalination and Water Treatment.

2021;222:81-91.

42. Pistocchi A, Bleninger T, Breyer C, Caldera
U, Dorati C, Ganora D, et al. Can seawater
desalination be a win-win fix to our water cycle?

Water Research. 2020;182:115906.

43, Hosseini SS, Taherian M, Mohammadian
A, Ferrari S, Roberts PJ. Mixing behavior
of multiport diffusers with non-uniform port

orientation. Desalination. 2023;567:116962.

44. Department of environment Domawe.
Discharge Standard to Iran Seas (Persian golf,
Oman sea, Caspian sea). In: editor.”editors. ed.:

2021. p (in Persian).

ﬁfg yﬂy
VE ol sty /ogan 0 ladhs /a3 0593 o

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

45. Department of environment Domawe.
Water Quality Standard of Iran Seas (Persian golf
and Oman sea). In: editor.”editors. ed.: 2021. p

(in Persian).

me’
% é 1E ol jauly /gun 6l /mavsda 693
- 2l /g o 19

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£¥4


https://ijhe.tums.ac.ir/article-1-6902-en.html

[ Downloaded from ijhe.tums.ac.ir on 2026-03-20 ]

£
£

AN
@ ;
£
(lAER) \"‘dc

ot e (¥7)
7
oy o

&
&

o, o
" of Environ™

Available online: https://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2024, Vol. 17, No.3

&

)

HETH AND EXVIRONMENT

Systematic Review Article

Effects investigation of seawater concentrate discharge into the sea and discharge
modification by modeling: systematic review

Gholamreza Shaghaghi', Amir Hossein Javid'”, Sara Allahyaribeik?, Ali Mashinchian Moradi?

1- Department of Environmental Engineering, Science and Research Branch, Islamic Azad University, Tehran, Iran
2- Department of Energy and Industrial Engineering, Science and Research Branch, Islamic Azad University, Tehran, Iran
3- Department of Fisheries and Marine Sciences, Science and Research Branch, Islamic Azad University, Tehran, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 18 June 2024

Revised: 07 September 2024
Accepted: 11 September 2024
Published: 11 December 2024

Keywords: Seawater concentrate
discharge, Coastal desalination
plant, Numerical modeling, Outlet
design, Discharge standards

*Corresponding Author:
a.javid@srbiau.ac.ir

Background and Objective: The discharge of seawater concentrate from desalination
plants into the sea causes irreparable effects on the environment. The purpose of this study
is to identify the effects of this discharge, model methods for optimizing it, and design an
effective outlet that minimizes environmental impacts and costs.

Materials and Methods: This study discusses impacts of seawater concentrate discharged
into the sea, numerical modeling of diffusion, and outlet design based on discharge standards. A
review of articles and sources from databases such as Google Scholar, Academia, Scopus,
Civilica and Irandak was conducted using keywords such as “brine discharge”, “numerical
modeling”, and “outlet design.” Out of 132 reviewed articles, 45 articles were consistent
with the objectives of the study.

Results: The effects of seawater discharge can be observed in the discharge area and at
greater distances. Numerical modeling is employed to predict pollutant concentrations at
various distances and to determine the optimal discharge point while considering established
standards. The design of the diffuser and the use of multiple nozzles at an angle of 60 degrees
result in the greatest dilution at the discharge point.

Conclusion: The use of desalination systems necessitates addressing the effects of climate
change. Appropriate modeling and design of the outlet are essential for complying with
environmental standards and optimizing costs. Further research in this field is needed.
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