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Theoretical and Numerical Investigations on Refrigeration Performance of
Irreversible Regenerative Magnetic Brayton Cycle

LIU Min, YU Bingfeng
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Abstract; On the basis of magneto-thermo parameters of ferromagnetic material deduced by the
statistic theory, a mathematical model for the irreversible regenerative magnetic Brayton cycle
was established. For the case of paramagnetic material, the analytic solution of heat release Qy ,
refrigeration capacity Q¢, regenerative heat, and coefficient of performance Scop were achieved.
The numerical study on the refrigeration performance in room-temperature regions of the cycle
was conducted for ferromagnetic material, Gadolinium. The influence of dimensionless tempera-
ture @, imbalance regenerative heat Qg, and irreversible degree 5 on effective refrigeration capacity
Q.i.cand dcopwas examined, and maximum temperature span Or.m.under different external mag-
netic field H,of the cycle was obtained. The numerical results show that Q..c increases with the
increase of @, and the cycle has high refrigeration performance when ¢—=0.6 or Qx—=0. In addi-
tion, Scop of the cycle decreases rapidly because of irreversible factors in magnetizing processes.
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