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A comparative study of turbulence models performance in
predicting the frequency of naturally-excited oscillating
jet flows
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Abstract- This paper presents a comparative study of turbulence models performance in prediction the oscillating
characteristics of naturally excited jet flows. The unsteady averaged Navier-Stoks equations for turbulent
incompressible flow and five variant turbulence closures are used in this study. The software, FLUENT 6.3.26, was
employed for solving the governing equations. Computational results compared with reported experimental data. The
standard k-e¢ and SST k-@ models clearly showed better results than the others. The accuracy of standard k-& model
decreases with decreasing the nozzle inlet velocity and it failed to predict the minimum excitation velocity (kinetic
energy) in the fluidic nozzle.
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1. Coanda effect
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1. Closure problem

¥ 6olais V¥ 593 APAY caduand)l (9 g SE D (omwdiin



OhSed g (5 moiles (pumro

o i 30 S| gl & Sl Juudsi axfllne

4w LS‘)’ )95..\.6 JM as w‘ (W) u.cl.: béﬁj U"‘
SFORehe g SEBs 0 Slee (wiipn laglyz 3l (g
Oleiss o)l ol yo yies Slose 5l oMbl cya il asils

(RSM) (53053 5 sl icd sl Jos ~B-Y-Y
oadz hae laJoe plo 4 Cod (gi0en; slais Jowe
20,5 oo wgwie yugl g SV mhw Jow SGlie ol e
RSM e ;0 .l Bgyme 35 Y,oso A ye Jde a4 Joe oyl
@l S cayl Cila, oy 9550 G Jas ple B,
ol sloailie | K, o (sl Jao cal 52 dpbses Jd
adgl AlBlax el 4y Jlal dolee G ¢ iV )55 slo i
oo Sz v 5 5T S¥ole o b sonran ssb 4 5

Dgei anzle V] oz o 4 g5 oo

oylgo &lgi —Y-Y
ol 2 Sl sbceS Lol S oo 4 Soop 2ly e
St Gz b slp &5 g9k 4 Conl fSeia
oy ke o)les (Soop 0 Slawlre aSll ojlasl ol o3V
S sbe olass L a5 aas oo 0l 0lgs0 ali 51 eolal .ol
S5l Gt 1y (Jg8 B ol et e Slawle

abhii 5 Gl Gl booles onimy slapl,> ol
Ja...uj.' as P 0 Gma)lij o)lﬁo (:ul.u u.l.C‘ R u.uLo.t
RCUWEIEN CUON 21 1 BEARVESR WA N R f P CPRV WO P '
Wi Al gyloez g w5 lawg a5 Jolwi e ojlgs Al
2 ol adls )l Bzl g jles LIS ol 31 ast! s 4
Sl 1 e Sleds Glaca,d ol ool bl ]
oyl b b avglie jo (ol it olg ab [VV]wlea oo
Sl g )Ld L3S 4 (6555 Conliz (pgm o (oot
3Gt ol o [NV]aes oo lis 095 5l Lid,S 0
] 0l solamul dab)& o)|5.3~> é’L’

Sad] i 65, dle jo Jolai g o)l &b
Ll glp a5 g5k a4 oS oo oolatul glaYes pgpan
Jjgo )l—)—h}‘ caliseo )‘..\.‘Lo 9° U] )‘ 9° bl 9 °)‘9'.’.‘> AS)\)).'

2. Second order
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1. Off-equilibrium
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