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The objective of this research is to study three dimensional flow and heat
transfer in a vortex tube. A finite volume method has been used with standard & - ¢

and RNG % — ¢ models.

The research is divided into two parts. The first part focuses on CFD code
validation by comparing the results with the previous researches, backward-facing
step flow problem and flow in vortex combustor problems. For the backward-facing
step case, the calculation agrees well with the experiment. For the vortex combustor
case, the result is in general agreement with experiment but velocity prediction in air

inlet region is not good.

In the second part of the thesis, computation has been done for the flows in
the counter-flow and uni-flow vortex tubes. When calculation has been compared
with the experiment, it is found that the tangential velocity from both turbulence
model cannot predict free vortex. The temperature is higher than that of experiment

because of limitation of enthalpy calculation in the CFD code.

Finally, it can be see from the result, that the cooliﬁg performance of a

counter flow vortex tube is better than uni-flow type as expected.





