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Air separation units and Industry 4.0 

What is an ASU? 

Air separation units (ASUs) are used widely to generate Nitrogen or Oxygen for 

use in petroleum refining, steelmaking, chemicals manufacturing, float glass 

manufacturing, semiconductor fabrication and many more industries. 

ASUs separate air into its constituent parts and in the case of a cryogenic 

nitrogen plant produce gaseous nitrogen (GAN) and liquid nitrogen (LIN) which 

is stored in a local tanks as a reserve. The liquid can be vaporised to cover peaks 

in demand and for periods when the ASU is off-line (e.g. breakdown, 

maintenance, etc.). 

The main components of an ASU are an air compressor, a cold box (where the 

air is cooled and separated) and a backup system. 

An ASU has a control system that combines a PLC (or PLCs) and usually some 

form of local HMI (human machine interface). 

Performance issues 

ASUs can be procured, installed and operated by the end user organisation or 

they can be supplied on a lease-type basis where the ASU manufacturer owns, 

operates and maintains the asset in accordance with an agreed contract. 

In the latter scenario it is of particular importance that the service provider is 

able to demonstrate that the ASU is operating in accordance with the contract 

and that any issues are detected and corrected, preferably before they affect 

performance. 

Furthermore, whilst an ASU will be designed and commissioned to meet a 

particular level of purity and demand, these requirements, e.g. demand, may 

vary over time. 

For example, demand will vary in the short term and to accommodate these 

variations the plant may vent gas to atmosphere. It’s possible to turn down the 
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plant but this does not occur instantaneously and by the time it’s been turned 

down, demand may already have picked up. 

Industry 4.0 opportunity 

It’s usually the case that these ASUs do not have specialists’ on-hand to assess 

the real-time performance of the plant and make the adjustments described 

above. Industrial gas companies however, that operate their own fleet of ASUs 

have developed remote operating centres where specialists are able to monitor 

the performance and adjust the operation of remotely located ASUs. 

By leveraging the features of Industry 4.0 (in particular the Industrial Internet of 

Things and expert systems), the benefits of a remote operating centre, as 

described above, could be made available to independent ASU operators but at 

a lower cost.  


