[ Downloaded from mme.modares.ac.ir on 2024-05-14 ]

[ DOR: 20.1001.1.10275940.1392.13.7.13.7 ]

http://mme.modares.ac.ir

b9y sele Ao
Jols' g 33 alliio

i 59y S5l | i

QY/E/ e glan 3 adlyl

T‘{lj"

!
&y

YY-5E goue Y oolasis \Y 0,93 AYAY jie A

G193 comi caol JS O w39 38 (S5l ulas Soue wyy
Sy $lejB -] v ) S I9%0

T 693 Ld yale s ool (pun yaol  Sisel piKilga IS o gane g3 Hals

Aol cdng )l olSsls (Sl e HLoiils -

Aoyl cdung )l olKisls (SolSle pwaige wu )l ol IS (ggmiils Y
4.:.405)| ‘4.:.45)| oKidls Sl (SN L_gl/;;fa L_gg.gcﬁdlo -y
n.pormahmod@urmia.ac.ir (A0 i ssiio cees,l s

Soaliys S5 51 ool b ol JLid g eS3,5 S oz SbSle  GyF Gladil syeme asly 8l lie cal 5o —odS
Cowd 4 K-8 5 lailinl Ve, Joe ) solanl b STy g aasl glagl > Gl gous b ul 0ol oy p o Slowle YL
wor BUb Gl Gl ymme agly £ con olKiws o Sles g 039 eSS Lo Jow pled sl 0l Jon slacigs wSS g sl Lailodl
J36 g5 ol 5l eolatl a5 s s ylis Lo o) el (g00e Badon pl ol Bas 0w 29,5 10 e sles Blas 4y o) 098 0
3 S s 5 b G5 € plsie b oo sl Sy 0leyz JS L8 185 Sl 5 b amo e 5eeiS | ol STy 5 855 Gl
L goae )5 5l ol gl 5l 50 coles 0 a0 18 )...>L ot 1) S 29y oo puiis Hgbay xly‘@f):.al)li oS &S Sl oyl

5,10 0925 sl sy Jgu8 BB Gollas a5 Wiloads aulie oy25 glis

csoue (ilwancd « & (5,0l Gl (g 97 augly cogs (S g :ob’3|5‘¥?15

Numerical investigation of energy separation in a low pressure
vortex tube under different axial angles of injection nozzles
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Abstract- In this article, effect of axial angle of injection nozzles on the flow field structure in a Low-Pressure vortex
tube has been investigated by computational fluid dynamics (CFD) techniques. Numerical results of compressible and
turbulent flows are derived by using the standard k-¢ turbulence model. The dimensions of studied vortex tubes are kept
the same for all models and the performance of machine is studied under 6 different axial angles (8) of nozzles.
Achieving to a minimum cold exit temperature is the main goal of this numerical research. Our investigation shows that
utilizing this kind of nozzle changes the energy separation and flow characteristic. Considering total pressure of cold
flow, a new parameter, ¢ is defined and results shows that changing the amount of & can affect the cold exit temperature
directly. Finally, some results of the CFD models are validated by the available experimental data which show
reasonable agreement.

Keywords: Vortex Tube, Axial Angle, Energy Separation, &, Numerical Simulation.
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