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An Experimental Study on the Energy Separation in a Low Pressure Vortex
Tube for Engine
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ABSTRACT

The process of energy separation in a low pressure vortex tube with air as a working medium is studied in
detail. Experimental data of the temperature of the cold and hot air leaving the vortex tube are presented. The
variation of the maximum wall temperature along the inner surface of the vortex tube and the temperature
distribution in the vortex tube provides useful information about the location of the stagnation point of the flow
field at the axis of the vortex tube.

In this study Outer tube is used for the application of Diesel engine exhaust. The hot gas flow is turned 180°
and passes the outside of the vortex tube a second time heating it. From this geometric setup of a vortex tube the
effects of energy separation and the prediction of the ignition of Diesel Soot is presented by experimental data.

Z= Q9 7)4&49] : Vortex tube(E.8)A~%-1), Energy separation(oll 1 2] 2]), Diesel engine exhaust(t] 2 7]
# vl 7)), Nozzle area ratio(:=ZH 4 H]), Outer tube($]5-)

Nomenclature Sy, : nozzle area ratio(nozzle area/tube area)

D : inner diameter of vortex tube, mm H, : the number of nozzle holes

L : tube length, mm Ty : inner wall temperature of vortex tube,C
o, : inner radius of vortex tube, mm x/L : dimensionless length of tube

d, : inner diameter of nozzles, mm t/t, : dimensionless radius of tube

d. : diameter of cold end orifice, mm ye : cold air mass flow ratio(cold air mass
po : pressure of the inlet air, kPa flow/inlet air mass flow)

Q : mean air flow rate, ¢ /min ATy temperature difference between inlet air

and hot air, T
AT, : temperature difference between inlet air

* 39, FEUn ek
wx 3 FEIAATH

wxx B9, SEUNE 7| A TR

and cold air, C
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Subscripts
: hot
: cold

: nozzle or number

o B o =

. inlet
max : maximum
w : inner wall of vortex tube
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Table 1 Dimension of vortex tube( unit : mm )

Tube length (L) 400
Inner diameter of tube(D) 20
Nozzle diameter (d,) 3.0
Cold end oriffice (dc) 12
Nozzle holes (H,) 6
Nozzle arearatio (S.) |0.130]0.142]0.153]0.164]0.176
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1. Vortex Generator 5. Tube

2. Holder 6. Throttle Valve

3. Sleeve 7. Orifice Thermocouples
4. Nozzle 8. Quter Tube

Fig. 2 Cross section of vortex tube and the location of
thermocouples
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Fig. 6 Temp. differences, AT, and AT, as functions of
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