DOI: 10.22034/jmeut.2025.62768.3445 JalS' idg} — F5-BY axiuo VF+F «ybiamts ¥ oyleds BB alix I sgles 0 oy 31 paF oL Sl smstiien 41y

gt Gl 2 lise Sy S Clasie g adgl (Hlal sublido live 55T oy
LT o,i,w

Olpl ol e swsl il yeal axlos  caio ol8uils dadlss cwaige 0aSliils (g ,2Ss
mchitsaz@mail kntu.ac.ir

Olpl ol cswgb il eal axles aio oKl dadlge swiige 0aSiils (g 258 (ggzmiily
skhoei@email kntu.ac.ir

Ol ol ool pallial axles Saio oBails Ladlge cwaige caSlaily ( cwlils IS gezisls
mohammadaminhoshyari@email.kntu.ac.ir

Ol (ol (emob palleal axlss sais oRidls Ladlga pwdige caSiasls ¢ Loasls
mfathali@kntu.ac.ir

ez Slja
&9 ple
Sobigd ol dozxo

#* l Y eu

oSz

3 o y9e ST BT b amgs 0 Slaas igie ol e S (bS] Slasie » adyl (Folad publie ol il o 2ag nl 5
0550 oy yskiiedy Cawl 00l ooliinl adbal 0,Sys, b el (g33e (gilwand 3l il pwablingaue ol SVl Jo sl 0,8 o0
e 3 Fslite slacad 13l cov lr hwe 6 il Slaseine 5 63, aog Ol st b,z O] Slasie bl lase 5,35
Sl Kanl g aalidl i 63 ol Sl amsbline lose Gt (530 L a5 dms e lis gl ol oot addllas adyl olas oeublie
Wl G2 sl el ,See 5 Bl,m JKl aasie Job ad, Koal o penbline phive s (il b sed oo o coy) Sl 36 650
05a> lge 205 S SsS slaals S 516551 JUl ¢ punbline lage Dol (8L oS sms oo (LS Gl 2 Glae §551 LS (o) 2 rizres
e il co M Y Culbs Olis Eadge ol (oS owyp Slp e 2B 5 1) lz olawe LS Sl ¢ ommbline ol
lon 2l CeS cpl iy Kaal ¢ bliie loge Sud (aal3El b a8 0l ools (i 5 28,5 18 Judos 390 ecilizes slacins b punbliie
M Y ol (Jlab it JISl (55,3 Sl Saal oo Silaed bz Glare (Seolindgaud b > ¢ oanblineg aue o > 1 gadS aojly

Impact of an initial random magnetic field on the mixing characteristics of a two-
dimensional turbulent isotropic flow field
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Abstract

The effect of an initial random magnetic field on mixing characteristics of free-decaying two-dimensional incompressible isotropic
turbulence is investigated using direct numerical simulation. To explore the impact of magnetic field on mixing characteristics of
turbulent flow, different intensities of the initial magnetic field are imposed on an identical flow field, and its effect on energy budget
and structural characteristics of the flow field are examined. The results indicate that the rate of kinetic energy loss increases, while
the viscous energy dissipation rate decreases with increasing the initial magnetic field intensity. Furthermore, increasing the
magnetic field intensity leads to a decrease in the rate of changes in integral length-scale and Taylor micro-scale of the flow field.
Moreover, the analysis of the energy flux of flow field reveals that the energy transfer from small eddies to large eddies is hampered
as the intensity of the magnetic field increases. This results in a reduction in mixing ability of the flow field. The evolution of the
mixing-layer thickness indicates that the growth rate of this quantity decreases with an increase in magnetic field intensity.
Keywords: Magnetohydrodynamic flow, Hydrodynamic flow, Isotropic flow field, Energy dissipation rate, Passive scalars,
Mixing-layer thickness.
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