99HE BRXMET - RT3 BACs =27
2Lt GMUYSIIE 0|28t =495 A|IAHIO| 2 XA
Bt E 8 5 W@ 2 9 5
‘SOITHSHD (Hatel, "sQtHSiD JIHRS, TKIST YSEH0] 9IRNE

Operating Conditons of Hydrogen Liquefaction Systems
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Abstract Thermodynamic cycle analysis
has been performed to maximize the liquid

amount for two hydrogen liquefaction
systems using two-stage
GM(Gifford~-McMahon) refrigerator. The
optimal operating conditions have been

analytically sought with real properties of
normal hydrogen for the two-stage GM
direct contact system and the two-stage

GM  precooled L-H (Linde-Hampson)
system. In the precooled system, there
existed optimal values for compressed
mass flow and compressed pressure to
maximize the liquefied mass, for a given
heat exchanger effectiveness. It was
recommended to use a cryocooler, which

had a large precooling capacity between 70
and 100 K.
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Fig. 1. Schematic diagram of hydrogen

liguefaction system using GM refrigerator

Two-stage GM direct contact system (b)
Two-stage GM precooled L-H system.
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Fig. 2. Maximum liquefied mass flow vs
HX effectivness at 1020CP for various
pressures in system of Fig. 1.(a) (x:In a
good agreement with experimental study
(9.10])
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Table 1.

Optimal conditions and maximum liquefied mass flow for two different cryoco

two different HX €'s in system of Fig. 1(a) and Fig. 1(b)

Direct liquefaction(Fig. 1(a))| L-H liquefaction(Fig. 1(b}))
CTI 1020CP | CTI 1050CP | CTI 1020CP [CTI 1050CP
HX Effectiveness: 093 | 099 | 093 | 099 | 093 099 | 093 | 0.99
) Tra| D1.07 | 6951 | 3724 {4997 | 1314 | 146.8 | 115.0 {139.3
Precooling temperature (K)i= 1m0 018 [ 13.47 | 1939 | 6937 | 96.73 | 71.47 | 1066
Optimal Precooling load (W) G| 1608 [ 3197 1234 | 330 | 6354 | 69.14 | 97.97 | 1125
conditions @yl D45 [ 1085 345 | 835 | 34.74 | 41.36 | 34.14 {4287
High pressure (bar) 135 128 141 | 123
Compressed mass flow (mg/s) 110 278 153 | 539
Maximum liquefied mass flow (mg/s) 51" 10.7 3.7 103 | 2073 | 26.14 27.22 13588
Liquid vield © y . 0.188 | 0.094 | 0.178 | 0.067
* In a good agreement with experimental study (9,10]
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