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Simulation and Sensitivity Analysis of the Air Separation Unit for SNG
Production Relative to Air Boosting Ratios
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Abstract

Cryogenic air separation unit produces various gases such as Nz, Oz, and Ar by liquefying air. The process also varies with
diverse production conditions. The one for SNG production among them has lower efficiency compared to other air separation
unit because it requires ultrapure Oz with purity not lower than 99.5%. Among factors that reduce the efficiency of air separation
unit, power consumption due to compress air and heat duty of double column were representatives. In this study, simulation of
the air separation unit for SNG production was carry out by using ASEPN PLUS. In the results of the simulation, 18.21 kg/s of at
least 99.5% pure 02 was produced and 33.26 MW of power was consumed. To improve the energy efficiency of air separation
unit for SNG production, the sensitivity analysis for power consumption, purities and flow rate of N2, Oz production in the air
separation unit was performed by change of air boosting ratios. The simulated model has three types of air with different
pressure levels and two air boosting ratio. The air boosting ratio means flow rate ratio of air by recompressing in the process.
As increasing the first air boosting ratio, N2 flow rate which has purity of 99.9 mol% over increase and O: flow rate and purity
decrease. As increasing the second air boosting ratio, N2 flow rate which has purity of 99.9 mol% over decreases and Oz flow
rate increases but the purity of Oz decreases. In addition, power consumption of compressing to increase in the two cases but
results of heat duty in double column were different. The heat duty in double column decreases as increasing the first air
boosting ratio but increases as increasing the second air boosting ratio. According to the results of the sensitivity analysis, the
optimum air boosting ratios were 0.48 and 0.50 respectively and after adjusting the air boosting ratios, power consumption
decreased by approximately 7% from 0.51 kWh/Ozkg to 0.47 kWh/Ozkg.
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Table 1
Unit Operation of ASU Process
Components ASPEN PLUS Units
Main Air Compressor MAC C-100
(MAC) MAC cooler H-100
Chiller T-100
Pre-purification Cooling Tower T-200
Molecular Sieve V-100 /200
1st Air booster C-200
2nd Air booster C-300
Liquefaction Air booster H-200(1st)
Cooler H-300(2nd)
Expander Turbine X-100
Multi-Heat Exchanger MHX
Low Pressure Column LPC
Distillation High Pressure Column HPC
Sub cooler SUBC
Table 2
Results for the Simulation
Parameter Feed Product
Air HPN2 LPO2 LPN2
Temperature (°C) 20 20 20 50
Pressure (bar) 1 6.213 1.373 1.303
Mole fraction
N2 0.780 0.990 Trace 0.902
02 0.210 0.007 0.997 0.086
Ar 0.010 0.002 0.003 0.012
Mass flow (kg/s)
N2 87.531 7.991 Trace 46.184
02 26919 0.067 18.143 5.056
Ar 1.600 0.028 0.073 0.870
Total flow 116.050 8.086 18.212 52.110
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