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Review on Shroud Cooling Temperature Control Process of Space Environment Simulator

YANG Jianbin
(Lanzhou Institute of Physics,Lanzhou 730000, China)

Abstract: In this paper, the research, application and development of temperature cooling and heating control system
of in space environment simulator are summarized. Various cooling processes using liquid nitrogen, liquid helium, helium
expansion refrigeration system, cryogenic gas cryocooler and steam compression cycle refrigeration are classified and their
principles are expounded in detail, their advantages and disadvantages are compared. Some opinions and suggestions are
put forward on the design, application suitability and economy of various cooling and heating control processes, especially

the open liquid nitrogen process, gravity liquid supply process, liquid nitrogen vacuum evaporation process and heat regen-

erative gas nitrogen cooling and heating process.
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Fig. 1 Liquid nitrogen open boiling cycle process
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Fig. 3 Mechanical automatic exhaust valve and application
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Fig. 8 Cycle process of liquid nitrogen single-phase closed

supercooler with back pressure dewar
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Fig. 9 Cycle process of liquid nitrogen single-phase closed

supercooler with Venturi tube
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single-phase closed supercooler with back pressure dewar
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Fig. 11 Liquid nitrogen vacuum evaporation process with

pump cycle
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Fig. 13 Vapor-liquid mixture gas-nitrogen cycle temperature regulation process
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Fig. 14 Vapor-liquid heat transfer gas-nitrogen cycle temperature regulation process
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Fig. 16 Liquid nitrogen pre-cooling two-stage expansion

helium gas cooling cycle process
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Fig. 17 Liquid nitrogen pre-cooling two-stage expansion liquid helium cooling cycle process
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