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Abstract TE 1 45 5 4 8

This thesis presents a simple one-dimensional numerical model of low frequency
oscillating gas He' flow inside the Single-stage Orifice Pulse Tube refrigerator in every
component of the cooler: such as aftercooler, regenerator, cold end heat exchanger, pulse
tube, hot end heat exchanger and reservoir. The continuity, the momentum, the energy and
the state equations together with the ideal gas properties are used to analyze the heat
transfer and the refrigeration mechanisms.

Data from the experiment such as the sizes of the main components, the wall
temperatures at the aftercoolers, hot end heat exchangers, the cold end heat exchangers, and
the pressure profiles in pulse tubes and reservoirs, are used as the input into the program.
In the pulse tubes, the comparisons are mainly focused on the cooling power, the gas
temperature profiles, the gas velocity profiles and the gas displacements. For the other
components, the results of simulation data are shown.

In the pulse tubes, the predictions of the simulation data compared with that of the
experimental data give good results, that can prove the validity of the model and again
can predict the fluid mechanisms of the other parts especially inside the regenerator.
The computed time is only a few minutes. The model is the fundamental concept and easy

to use and understand.
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