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A Study on the Development of a Cryogenic Air Separation Unit

to Produce High Purity Nitrogen
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Abstract For developing the cryogenic air A 9 $80] 247}t 1ppm |8l 24 1600Nm’/h &
separation unit, it requires some technology Aakslz] 918 3 diste] 2EEA 2 Ax A
such as basic process design, equipment < AXNBIE Y. BHAAANE I aE 2 ol Euky
design and manufacturing based on the g Al on, ol & 7|22 st ARE Azt
cryogenic physical properties and separation w3 A B5k] AEFL AL g, ESAAE
theory. In this study, we developed a process 71EAR R AA ?49} Hlw, ot Bt}

and equipment for producing high purity

nitrogen which has the production capacity of

1600Nm®/h under lppm O: and H20. Also we 2. 2 =

found that the number of theoretical

plate(NTP) of distillation column was 44 and 2.1 Jgrilgj e

maximum nitrogen recovery ratio of this B oAgpoA] MEstax g 221323 e 19 1
process was 42% from the process simulation. o) L}E}LHS&I:} B o Zae 2r)e Axy dAz B4
The performance test was also carried out for 2 A A 7@}7(]31 TFARE Ao Axald F
the nitrogen recovery ratio and equipment N8 2ALoZ AP Al7]|s AR = nyo
efficiency. The results showed that the vrolzth AR s 28 B "o
optimum nitrogen recovery was 41% and the JHAAR] &A= EANYEYS =279 o=

maximum equipment efficiency was attained. 01] 9] 189 ex &
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Table 1. Results of Process Design
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Temp(C) |Press{atm] Mole frac.tlon Flow(Nm®’/h)| Remarks
(N2 basis)

Feed Air +20 6.7 0.78 3600 vap.
Product gas +17 6.2 02 lppm 1500 vap.
Nitrogen liguid -175 6.3 O2 lppm 50 lig.

Expansion | inlet -156 3.0 0.61 1950 vap.
Turbine outlet -176 1.3 0.61 1950 vap.
Expansion | inlet ~-171 6.4 0.61 2050 lig
valve outlet -180 3.2 0.58(1).0.80(v) 2050 lig+vap
bottom -171 6.6 0.61(1) - lig+vap
Column top -175 6.4 0.9995(v) - liq +vap
waste gas 1 +17 1.2 0.61 2030 vap _4
waste gas 2 +16 1.2 0.61 20 1 vap

1n¢,-:—%;§_11 B+ 2V2 ﬁ;;;y,yk w—InZ (13)
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Table 2. Comparison of design and operating

Item DESIGN EXP.

Column Pressure bottom 5.78 5.6
top 5.74 5.58

AP 0.04 0.02
GN2 1550 1550 |
Product Nitrogen LN2 50 50
total 1600 1600
Purity of Nitrogen 02 1 0.1
(ppm) H20 1 0.1
N2 Reflux Ratio(GN2/AIR) 40.5 41.3
Reflux Ratio(1% L/V) 0.62 0.61
Power(KW) 385.17 367.13
Unit Power(kW/Nm3) 0.24 0.23
Power Saving 5%
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