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ABSTRACT

The vortex ltube is basically a simple device us?d for

either heating or cooling with no moving parts. It consists
of a tube in which the air cnters tangentially with high
speed. The air leaves at a higher temperature from an outlet

on the far side of the compressed air entrance and on the

near side the air leaves at lower tewperature.

The wvortex Ltube is used in a number of industrial
applications, especially in Lhe tield ol aviation where it is
used Lo cocl the Lurbine blades in the aivcratt engine in
addition to cooling or healing inside the aircralt cabin.

In this thesis a stuady is made of the effect of varying
the divergent angle of the vovrtex lube on the performance.
The divergent angle was chosen to vary between (00— 167)
under pressures  of (2-5 bar)  abt cold air mass fractions of
(0.0833 - 0D.961).

A laboratory device was constracted to carry oul Lhe
experiments in  order to study Lhe change in the temperature
of bLoth the hot and cold strems with a change in the mass
fraction of Lthe cold air at a constant pressure and a
constant divergent angle. Also the change in Lhe difference
between the lemperature of Lhe entering air with both the hot
and cold streams willh increase in the divergenl angle atl
constanl pressure was also studied. A study was also made on
the change of difference in  the temperatures caused by a
variation in the applicd pressure al a constant divergent

Cangle.
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From the resulls that have been obtained,
concluded that an increase in the divergent angle had a
negative effect on the performance of the vortex

especially at Thigh pressures. A malhematical model has alsg

been achievec that gives i prediction of

temperatures of the cold and hot air streams- for different
vortex tube diameters (I}  and cold air outlet diameter ip

addition to the compressed aiv  entrance diameter

constant  wvortex tube lenpth of (200 - 22.5D).

obtained by the model match exactly with Lhe experimental

results,

DF created with pdfFactory trial version www.pdffactory.com

or a

The results

it jg !

tube

the



http://www.pdffactory.com

