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Dry Compact 1 kW Compressor for 
GM and Pulse Tube Cryocoolers
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ABSTRACT
Pressure Wave Systems GmbH has developed a dry and compact 1 kW compressor system for 

the operation with Gifford-McMahon and pulse tube cold heads. 
The compression unit consists of two metal bellow based “cylinders” of 500 cm3 driven by 

frequency between 0.5 and 2 Hz. The compressor is air-cooled, low-vibration, orientation-inde-

compressor system will be discussed.

INTRODUCTION

-

are currently run with no thermal load at the cold head base temperature of around 2.5K or actively 
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COMPRESSOR DESIGN

of the hydraulic oil can be ruled out.

PERFORMANCE / TEST RESULTS

Figure 1a. Compression of the metal bellow 
and resulting compression of the gas volume

Figure 1b. Relaxation of the metal bellow and 
resulting relaxation of the gas volume

Figure 2.  Compressor set-up
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the no-load temperatures for the three cases. 

with increased 1st

Figure 4b.

Figure 3a.  Compression unit Figure 3b.

Figure 4a.
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A dry and compact 1 kW compressor has successfully been built and tested with a commercially 

available GM cold head. Desired base temperatures of around 2.5K could be reached with reduced 

the acceptance of cryocoolers in daily use applications.
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