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sgnoh@dyu.ac.kr Abstract >> In this paper, comparative studies between Linde-Hampson and

_ Claude cycle for the liquefaction of oxygen have been completed. PRO/Il with
:52;3“ ;3A i“g'uysf‘;%i ) PROVISION release 2021. 1 from AVEVA company (Cambridge, UK) was used,
Accepted 18 August, 2022 and Peng-Robinson equation of the state model with Twu’s alpha function was

selected for the modeling of the condensation of oxygen. When using Claude lig-
uefaction cycle, we could reduce the total compression power by 59.51% for the
comparison of Linde-Hampson cycle.
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Table 1. Temperature change due to Joule-Thomson ex-
pansion for several gases from 100 bar to 1 bar

Component Tin (C) Texit (C) Delta (C)
CHs 27 -19.6 -46.6
N 27 9.3 -17.7
He 27 314 4.4
H» 27 29.2 2.2
CHs -23 -99.9 -76.9
N -23 -51.0 -28
He -23 -18.8 42
H» -23 -21.9 1.1
CHs -43 -144.3 -101.3
N -43 -77.1 -34.1
He -43 -38.9 9.1
H» -43 -42.3 0.9
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Table 2. Coefficients in alpha function

Composition C; @) G
3.75506 0.0921875

Oy 1.8858

Table 3. Oxygen feed condition for liquefaction

Temperature 11.5C
Pressure 0.0622 kg/em’G
Flow rate 10,000 Nm’/h
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Fig. 1. Conceptual diagram for oxygen liquefaction using
Linde-Hampson cycle
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Fig. 2. PRO/II flow sheet diagram for a Linde-Hampson cycle
for nitrogen liquefaction
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Table 4. Oxygen liquefaction process using Linde-Hampson
cycle simulation results summary

Item Value Unit
C1 compressor power 45,411.6 kW
C2 compressor power 19,462.3 kW
Total compressor power 64,873.9 kW
EO1 main heat exchanger duty | 18.5758x1 0° kcal/h
ACI1 CI aftercooler duty 39.2603x10° kcal/h
AC2 C2 after cooler duty 17.8508x10° keal/h
COMPBISESore neat exchangers expansion (JT)
1 2 5 6 7 valve
14 13 12 11
10
|
3 4 g
Feed Gaseous Nitrogen (GAN)
Reciprocating Expander 9
liquid nitrogen

Fig. 3. Conceptual diagram for oxygen liquefaction using
Claude cycle
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Fig. 4. PRO/II flow sheet diagram for a Claude cycle for oxygen
liquefaction

Table 5. Claude oxygen cycle simulation results summary

Item Value Unit

EX1 expander power 928.5 kW
C1 compressor power 18,380.9 kW
C2 compressor power 7,897.9 kw
Total compressor power 26,278.8 kW
Total power consumption 25,350.3 kW
EO1 main heat exchanger 1 duty| 0.2734x10° kcal/h
E02 main heat exchanger 1 duty| 3.2956x10° kcal/h
E03 main heat exchanger 1 duty| 3.2522x10° kcal/h
AC1 C1 aftercooler duty 15.8596x10° kcal/h
AC2 C2 aftercooler duty 7.2449x10° kcal/h
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