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INTRODUCTION

» Single stage Stirling type pulse tube cooler configuration
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INTRODUCTION

» Two-stage Stirling type pulse tube cooler configuration
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» Completely co-axial two-stage configuration is the most
compact configuration




INTRODUCTION

» Co-axial configuration for two stage G-M type pulse tube cooler
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‘ INTRODUCTION

» Co-axial configuration for two stage Stirling type pulse tube
cooler
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INTRODUCTION

Annular pulse tube is inevitable in
the completely two stage co-axial
configuration

Comparison of Circular pulse tube
and Annular pulse tube is present in
this paper based on a single stage in-
line type pulse tube cooler working in
liquid nitrogen temperature.
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PHYSICAL MODEL

» Configuration and details of the model.
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PHYSICAL MODEL

» Two dimensional axisymmetric model
» Grids and Boundary condition
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Pressure amplitude (Pa)

SIMULATION RESULTS

» Influence of the pulse tube shape on the pulse tube impedance is

small
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Axial velocity (m/s)

SIMULATION RESULTS

» The skin effect influencing area occupies a larger fraction of the

total flow area in the annular pulse tube
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SIMULATION RESULTS

» The skin effect influencing area occupies a larger fraction of the
total flow area in the annular pulse tube
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SIMULATION RESULTS

» The enthalpy flow in the annular pulse tube is lower by about 1.6 W
(11%) compared to that in the circular pulse tube.

» The expansion efficiency of the circular pulse tube is 88%

» The expansion efficiency of the annular pulse tube is 78%
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EXPERIMENTAL SETUP

» Schematic of the experimental setup
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EXPERIMENTAL RESULTS

» The no-load temperature increases by about 5.5 K when the pulse
tube changes from circular shape to annular shape.
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EXPERIMENTAL RESULTS
» Cooling power difference is about 0.9 W (11.4%).
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CONCLUSIONS

> Simulation results show that inhomogeneity of the velocity
and temperature are stronger in the annular pulse tube.

> Simulation results show that the expansion efficiency:
Annular pulse tube 78% vs. Circular pulse tube 88%.

> EXxperimental results show that the cooling power at 77 K:
Annular pulse tube 7.0 W vs. Circular pulse tube 7.9 W.

> Set the basis for building a completely co-axial two-stage
pulse tube cooler system




CONCLUSIONS

A Two stage completely co-axial
pulse tube system has been set

up.
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