Numerical and Experimental Analysis of Internal Thermally Active Oscillating Gas Flows of
a Pulse Tube Cryocooler

Zachary Heard, Chung-Cheng Hsiao, and Colin Hughes
Department of Mechanical Engineering

Low temperature refrigeration is used in a variety of industries. One method of creating
low temperature cooling is the pulse tube cryocooler. Currently these systems only operate at 5-
15% of their Carnot efficiency. In order to further the field of optimizing these systems for
improved performance, the goal of this project is to experimentally validate numerical models of
pulse tube cryocoolers.

In order to validate the simulations, it is best practice to use a non-contact base
measurement technique. Contact based techniques mechanically disturb the flow reducing the
reliability and accuracy of the measurement. A suitable non-contact measurement technique for
this validation is Molecular Tagging Velocimetry and Thermometry (MTV-T). This technique
not only allows for the measurement of a flows velocity field, but also its temperature
distribution.

The pulse tube numerical models were created using ANSYS and simulated using Fluent.



