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Technical Characteristics and Development Trend of Large Helium Compressor
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2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Helium compressor is one of the core equipment of large-scale cryogenic systems. The reliability and econ-
omy of compressor directly determine the reliability and efficiency of cryogenic system. This paper reviewed the develop-
ment history of helium compressor technology in large-scale cryogenic systems, and summarizes the technical characteris-
tics, key technologies and localization process of oil-injected helium screw compressor. The technical defects and prob-
lems of oil-injected helium screw compressor in cryogenic engineering were analyzed. The advantages, disadvantages and
application scope of the measures of helium compressor without oil are compared and analyzed. A new high-efficiency
centrifugal helium compressor technology is proposed, and the key technologies and their solutions in the centrifugal heli-

um compressor technology were introduced. The efficient and reliable helium compressor technology would provide a

strong technical guarantee for the stable operation of the relevant scientific apparatus.
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Tab.1 NIFS cryogenic system failure time statistics
(1998-2011)
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Fig. 1 Large cryocooler and its application
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Tab.2 Comparison of main advantages and

disadvantages of different types of helium compressors
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Tab.3 Comparison between domestic helium screw compressor and international level
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Fig. 2 The main engine of the oil-injected helium screw

compressor developed for the 2.5 kW/4.5 K refrigerator
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Fig. 3 Overhaul of J-PARC cryogenic system due to oil

pollution in Japan
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Fig. 4 Large-scale high-efficiency helium cryogenic refrigeration system based on liquid nitrogen compression
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