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DESIGN RESULT OF CASCADE MR JT REFRIGERATOR
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Table 1. Design results of cascade type non-flammable MR JT refrigerator for 100 K cooling tem-
perature

Figure 1. Schematics of (a) single stage configuration and (b) cascade type MR JT refrigerator con-
figuration with calculation point or measurement position.
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Compression system

 

Cold box
-
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(a)                                                                      (b)
Figure 2. Photographs of compression system (a) the complete view and (b) the detailed compression 

system.
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EXPERIMENTAL RESULT AND DISCUSSION 

1.5 m capillary tube experimental result

2

                                 (a)    (b)
Figure 3. Photographs of experimental apparatus for non-flammable cascade MR JT refrigerator; (a) 

the detailed view and (b) the covered view with MLI
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3.0 m capillary tube experimental result
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                              (a)      (b)

                              (c)      (d)

Figure 4. Cool down characteristics of the cascade type non-flammable MR JT refrigerator 
(N2:Ar:R14:R218 = 0.2:0.3:0.3:0.2) using the capillary tube length of 1.5 m; (a) temperature profile, (b) 
pressure and mass flow rate profile, (c) heat exchanger effectiveness profile and (d) quality profile at each 
location.
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Characteristics of capillary tube
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                                 (a)    (b)

                                (c)       (d)

Figure 5. Cool down characteristics of the cascade type non-flammable MR JT refrigerator 
(N2:Ar:R14:R218 = 0.2:0.30.3:0.2)  using the capillary tube length of 3.0 m; (a) temperature profile, (b) 
pressure and mass flow rate profile, (c) heat exchanger effectiveness profile and (d) quality profile at each 
location.
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Cold end characteristics
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CONCLUSION
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                                (c)          (d)

Figure 6. Mass flow rate, quality and pressure profile at the start of subcooled state before the ex-
pansion part; (a) mass flow rate and quality profile of 1.5 m capillary tube, (b) mass flow rate and quality 
profile of 3.0 m capillary tube, (c) pressure profile between the inlet and the outlet of the 1.5 m capillary 
tube and (d) pressure profile between the inlet and the outlet of the 3.0 m capillary tube (N2:Ar:R14:R218 
= 0.2:0.3:0.3:0.2).
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Figure 7. Temperature and quality profiles after heating for 3.0 m capillary tube; (a) temperature 
profile ,(b) quality profile of 3.0 m capillary tube, (c) saturated liquid pressure, capillary inlet pressure (P4) 
and mass flow rate profile (N2:Ar:R14:R218 = 0.2:0.3:0.3:0.2)
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