[ Downloaded from marine-eng.ir on 2026-02-03 ]

[ DOR: 20.1001.1.17357608.1400.17.33.12.2 ]

OFEATO)VF+ bl o ks /FY oo [pain Jlo

Lo (owiigeo 4y pul

SLOL > B R a5 4> aiudl by (Sl Ol 9 Cgld (38,5 (o, 2

&

BL ad

Tmle 5256 T Gwos Gagn ¢ ygul Topud

shiva692014@gmail.com . Ll il s sixieo olSiils ¢yl pos suwiigee oSl i) ol S s gol iy
hamidi@nit.ac.ir « bl Sls i ao sl ¢yl joe wdige 0aSuiily ¢y luiily *
0abessi@Nit.ac.ir . bl lgyuds dxo oKl ¢yl yoe awiige 00l ) boliwl ¥

RN

Gl 53 ol 53 S o s 5 o (sloe Sy 33 550 slacly 4l 3] (slaams o
—ol 50 sadg Heh ool Gk alss o atidl by B8, ) ke GRegR 5O aslazil
Sdwdw Gmli.i.il.aﬂ ey oS 4y (3 A Cond 4z 0 TO alss asly b ol oSl
R g bl Sl 1 Gy Csldid )T 8 ) 0550 St ol 4 el bz (5 (g3l ]
Slog yons pam i b psh 4 o 5l g, JEl o aadl b b, a5 ASCH gla bl < Lyl
Clale lag o Bl e, JU ol o 45 aias oo oLt s calonss s MATLAB l33le 5
o ambg anlioe Gl Ol Dol polie il oo ol G904z g 30 (swsS @i b eSle

Ao SleMb!

llio dzesiy )b
VEeofov/-8 allan cdl o o)l
VL ENY tallie B pdy ol

s olals

SOt 2l O alss
B

pok

e Sk

wasl ol

b oo Gl 6 pSeiir jsbas (b > b

Investigation of Dilution, Frequency, and Intensity of Turbulent Flow in
Submerged Disposal of Brine

Shiva Ghayour?!, Mehdi Hamidi?*, Ozeair Abessi®

1 MSc., Faculty of Civil Engineering, Babol Noshirvani University of Technology; shiva692014@gmail.com
2" Associate Professor, Faculty of Civil Engineering, Babol Noshirvani University of Technology; hamidi@nit.ac.ir
3 Assistant Professor, Faculty of Civil Engineering, Babol Noshirvani University of Technology; oabessi@nit.ac.ir

ARTICLE INFO

ABSTRACT

Article History:
Received: 26 Apr. 2021
Accepted: 04 Jun. 2021

Keywords:

Desalination Wastewater Discharge
Submerged Jet

Plume

Negative Buoyancy

Turbulent Flow

In recent decades, brine discharge into the water bodies and desalination plants have
increased dramatically all over the world. In this research, behavior of turbulent flow in
submerged disposal of saline wastewater produced by coastal desalination with a nozzle
oriented upwards at 45° to the horizontal was investigated by employing a three-
dimensional laser-induced fluorescent (3DLIF) system. After obtaining experimental
pictures and converting them to ASCI files, change of turbulent flow in jet-to-plume
transition was analyzed through cross-sectional profiles of concentration, turbulent
intensity and flow intermittency in different distances from the discharge nozzle with
code development in MATLAB software. The results show that in this regime
transition, agreement with Gaussian distribution in mean concentration profiles
decreases for the inner side of discharged flow in the plume region, Concentration
intensity increases and zero-intermittency zone decreases. Also, changes in slope of
mean concentration, concentration fluctuation intensity and intermittency along the
centerline increase dramatically.
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