[ Downloaded from marine-eng.ir on 2026-02-16 ]

[ DOR: 20.1001.1.17357608.1394.11.21.2.6 ]

(YY-ANYAF Gl g 5les 17V o los [o235L JLo L0 (wiigeo il

S i JJ«O ),‘ aal&sw] Lf ‘)‘ °§)'fl'é LSbM ‘5,),;_34\,3‘? st&ti)? LSQ-\-C ‘_S)LWJM
3P O Gy e

%Y

& ] .
Sl 0995 ¢ (gl LS jaeme

rezaamiri95@gmail.com ¢ ush oy dalgd tatio oKl ) yas owiige (5035l ¢ Ol (wntinge 1)) (quolis S gt gal il
HejaziK@KNtU.aC.ir ¢ pwgb oyl yuas sl iniuo oKl ) yos owiige 00Sutil (] puwdigo 09,5 ,blil

RN

o] 5 3g; comn il daazl ;s 53 o8 lagl 2wl ) bse slagh > ooles Lo i
Jpa o 4 ens oY slanl a0 s oo oY 8)lge il js g azas] D)
655 ol ode silodnd s azile pleesl (S2ad] )l iU gl i «gslid (glag
Joo 2)ls (S ol bS5 @y (Suasl Jao po i Gleeal Jlosl sogs 4 gl >
3 b o WISE 05 (s 90 Jaw S gl — o9l Volae o (slys ooliil 5590 Salinsgyoun
qre Joe Suoles @ jlsn, A5 Gz e Joe ol (ST ilede ln e
slaglel jalsn, 55 Gz Joe (i Somo pslaie ay il ond ool ISl L 5
@ by @l 5 oad Gileand J8z 5 550 ol o g glagh,r o Jols —ola]

Ao wleMb|

lie dzsey b
VAN AIYY i cily s o b
VWA AIYO salie b pdy gl

VWRE/ ST allie jLasl o b

Saitl (g3l Joe

gy A S e (ST Joe
JBz 5,50 ol souds oy ol >

S 9t slag
QL.MU dLbu";..;S

@l b ojalsn, 5 g Sasl Joe jl Jels ol ce e g Gliny Codse (528
Jelo g 0525 9 dunlio 390 (5,9l Dlex L K€ Sasl Jow mlis 5 alKiole;T slags ,uSoslul
uw.u S = Ju\-@ wLuo O)S.Lo.c 60MQQL~A (_AS cJl> B 4..3; ﬁl?u‘ L.slbg_f“’))" G 4.&; )|)3

il o Kog  (Soasl Joe b aslio 1o o (cod (555 5 j055,

Numerical Modelling of Non-isotropic Stratified Flows Using an Explicit
Algebraic Reynolds Stress Turbulence Model (EARSM)

Mohammad-Reza Amiri', Kourosh Hejazi*"

Y M Sc. Student, Department of Civil Engineering, K. N. Toosi University of Technology
2 Assistant Professor, Department of Civil Engineering, K. N. Toosi University of Technology

ARTICLE INFO ABSTRACT

Article History:

Received: 16 Feb. 2014
Accepted: 14 Apr. 2015
Available online: 22 Sep. 2015

Flows of natural hydro-environments are usually turbulent and mostly stratified, like
the flows in lakes, reservoirs, estuaries and atmosphere to name a few. In stratified
flows due to the buoyancy forces, the turbulent stresses are usually non-isotropic.
Therefore the accuracy of the numerical simulations for such flows is highly
dependent on the turbulence model and the implementation of non-isotropic stresses.
Turbulence Modelling The hydrodynamic model deployed herein is the 2DV WISE (Width Integrated
Explicit Algebraic Reynolds Stress Stratified Environments) numerical model. In this paper an explicit algebraic
Model Reynolds stress model together with an explicit algebraic scalar flux model have been
Saline and Dense Stratified Flows developed and implemented in the original hydrodynamic model. To validate the
Buoyancy Forces EARSM turbulence model, lock release tests have been simulated for saline and dense
Non-isotropic Stresses stratified flows. The predicted values of the evolution and the front head position of
the stratified flow, and the velocity profiles simulated by EARSM model have been
compared against the measured values reported in the literature and the predicted
results of the buoyant k-& model originally included in the hydrodynamic model. The
comparisons indicated good performance of the EARSM turbulence model and
showed its superiority compared to the k-¢ turbulence model in these regions.
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1- Surrounding fluid

2- Micropropellor

3- Prandtl

4- Large Eddy Simulation
5- Arbitary Lagrangian Eulerian
6- Staggered

7- Curvilinear

8- Structured

9- Projection

10- Chorin

11- Temam

12- Speziale et al.

13- Trace

14- Lock-exchange

15- Slump

16- Kelvin-Helmholtz
17- Simpson

18- Tail

19- Self-similar
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