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(57) Abstract: The present invention comprises: at least two compressors, including a low-stage compressor (C1) and
a high-stage compressor (C3); an expander (T); a cooling unit (2) for cooling an article (R2) being cooled by using a
refrigerant (R1) expanded by the expander (T); a refrigerant circulation line (8) for allowing the refrigerant to circulate; a
bypass line (31) that is connected to a high-pressure line and a low-pressure line of the refrigerant circulation line (8); a
bypass valve (32); a first temperature sensor (33) that detects the temperature of inlet-side refrigerant (R1) in the expander
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(T), or a second temperature sensor (34) that detects the temperature of outlet-side refrigerant (R1) in the expander (T);
and a controller (40) for controlling the opening degree of the bypass valve (32) and the rotation speed of a refrigerator
(1) on the basis of the result of detection by the first temperature sensor (33) or the second temperature sensor (34).

67 EX - EBRERE (C1) RUSKRERE (C3) b 200FE e, WRE (T) & B
g (T) TRARSERMAE (R1) ICL>THIINGR (R2) 2R/ 57H0RME (2) & A%
BRIEDODABBEBERS M > (8) & AREBWRZ1> (8) ODEESAVEEES A VICERLE
NWANRZRZA4Y (31) & NARZNILT (32) &, BRE (T) OAORORE (R1) OEREER
HIBE1REEYY (33) XEEiEE (T) oROAIORE (R1) OREZRHNTZH2EEEVY
(34) &, BIEREEYY (33) XIZE2REEVY (34) OMHBERICEDWT, N4 RZNLT
(32) OFE, ROwEE (1) OOEREHET Z72H0aY hO—F (40) &, %2HEZ 2,



