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ABSTRACT
Chart Industries has developed a small cryocooler for mass production at a cost far less than prior 

state of the art, using a novel external-stator motor and magnetic-piston construction that eliminates 

INTRODUCTION

-

LOW COST CRYOCOOLER COMPOSITION

Basic Cryocooler Components
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Figure 1. Novel magnetic reciprocating piston, external-stator motor used in the low cost cryocooler. 
The motor ‘tube’ is made transparent here to show the relationship between the motors external stator and 
magnet core-piston. Two of these motors comprise the acoustic drive or pressure wave generator portion 
of the cryocooler and drive its coldfinger (acoustic load).

Figure 2. Section view with inset solid model (top right) of the low cost cryocooler. In the sectioned 
view the compliance tank is hidden from view. Neither water nor air heat reject options are shown attached 
to the warm heat exchanger. Space volume is approximately 38 cm x 38 cm x 26 cm.
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EXPERIMENTAL RESULTS TO DATE

Figure 3. A prototype cryocooler in test. Note Lego Man on instrument stack for scale.

Figure 4. Close up of experimental cryocooler prototype. The coldfinger is not visible as it is inserted 
into a vacuum can for testing.
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Figure 5. Load curve for prototype cryocooler.

Figure 6. Cooling capacity of the prototype cryocooler versus electrical input power.
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