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Analysis of Helium Cryogenic Cycle for the Cooling of Cold Neutron Source

Yu Feng, Li Yanzhong, Wang Simin, Pu Liang
(School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; A reverse Brayton cycle with advance refrigeration of liquid nitrogen and four cycles
with advance expander refrigeration were designed to provide 17. 5 K cold source for H, system of
cold neutron source (CNS) project. Based on thermodynamic and exergetic computation for the
different cycle modes, thermodynamic parameters, exergy loss, exergy efficiency and cycle capa-
bility were obtained and analysed respectively. The results show that the capabilities and exergy
efficiencies of the cycles with liquid nitrogen and with prepositive parallel connected expander are
greater than those of others; for the cycle modes with advance expander refrigeration, parallel
connection mode is superior to series connection mode, and prepositive mode is superior to post-
positive mode. The main exergy loss of cycle occurs in the compressor, the expander and the ex-
changer, so there are three ways to improve exergy efficiency of cycle: (1) reducing the mass rate
of helium by improving cycle; (2) improving isoenthopic efficiency of the expander and isothermal
efficiency of the compressor; (3) improving distribution of temperature, pressure, temperature
difference and refrigerant in the exchanger. These results provide numerical basis of the design of
helium cryogenic cooling system of CNS for China advanced research reactor (CARR).
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