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ABSTRACT 

A small split-type Stirling cryocooler, CryoTel® DT, has been developed for small and 
portable systems, where small size, light weight and low vibration signature become important. 
The split cold head equipped with a small passive balancer is coupled to a dual-opposed pressure 
wave generator in which two opposing twin pistons cancel the vibration of each other. The heat 
lift measured in the lab tests was 2.3 W at 77 K with 30 We of input power and 2.7 W at 77 K 
with 40 We, and the COP achieved a new record, 15% higher than that of the previous best 
efficiency CryoTel® CT. Three hermetically-sealed DT cryocoolers were built and tested in a 
certain customer’s facility for the qualification. The test results confirmed that the DT 
cryocoolers were qualified by exceeding the performance specifications and satisfying all of the 
other requirements. The vibration acceleration of the cold head was also measured at less than 40 
mG. This paper presents the features and the performance test data of the new cryocooler. 

INTRODUCTION 

The CryoTel® DT is a small split-type Stirling cryocooler driven by a dual-opposed 
pressure wave generator that is a new addition to Sunpower’s commercial product line-up. The 
current CryoTel® models: the MT, CT, and GT are integral-type Stirling cryocoolers provide 
high performance, low cost and long life operation1,2. The CryoTel® family of cryocoolers, 
based on Sunpower’s innovative technologies of free piston, linear motor, and non-contact gas 
bearing, offers unique solutions to various applications in the market and builds a solid 
reputation for unrivaled performance and quality.  

The new cryocooler DT is an extension of the CryoTel® family that is designed to satisfy 
the following major requirements as requested by a specific customer: cooling capacity (heat lift, 
greater than 1.5 W at 77 K), light weight (total mass, lighter than 1.5 kg), small size (outside 
diameter, less than 3”), and low vibration. As shown in Figure 1, a split configuration along with 
a dual-opposed pressure wave generator was chosen for the inherent reduction of the vibration 
signature. The remaining vibration of the cold head is attenuated by a small passive balancer. 
Subsequently, another application for higher cooling power was added by the customer, which 
eventually resulted in two different CryoTel® DT cryocoolers, the DT55 and the DT60.  

Sunpower launched the development program in 2011 and shipped three hermetically-sealed 
DT cryocoolers to a customer for the qualification test in early 2012. All of them passed the test 
and exceeded the requirements. The hermetically-sealed CryoTel® DT55 consists of a cold head  
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