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Exergy Analysis of Nitrogen Distillation Column in the Cryogenic Air
Separation Process
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Abstract: The distillation columh is one of large
energy consumable unils in the cryogenic air
separation process and the accurate cnergy analysis
of this unit is necessary for choice of energy saving
process. In this work, the exergy method was
adopted for energy analysis of a erypgenic nitrogen
distillation column. In order to designing the energy
saving distillation column, the exergy distribution of
feed air, exergy efficiency and exergy loss for
process condition was investigated and the optimal
process condition to minimize the exergy loss was
found. The result from this work can be used as a
guideline for the choice of tht process design
conditions and efficiency improvement of cryogenic
distillation column.

Key Words: exergy, exergy loss, nitrogen,
cryogenic distillation
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Table 1. The exergy calculation conditions and results of distillation column
Exergy Exergy
. .| Press |Flow Rate - - T
Stream Temp(TC| (atm) | (Nm®/h) Physical |Chemical Total Distribution
. (kW) (kW) (kW) (%)
Feed Air -171 | b4 3.514 319.7 66.6 386.3 100
Product GN2 -175 | 6.3 1.500 154.2 13.6 167.8 43.5
Product LN2 -175 | 6.3 50 11.1 0.5 11.6 3.0
Waste Gas -180 | 3.1 1,946 125.3 52.0 117.3 45.9
Waste liquid -180 | 3.1 | 18 4.2 0.5 4.7 1.2
Exergy Loss - 24.9 6.4
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