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Abstract 

The concept of using an aspiration efficiency reducer (AER) in building heating ventilation and 

air conditioning (HVAC) systems to control particulate air pollution concentrations was 

previously demonstrated using a 1:4 scale experimental device. The AER acted as a passive form 

of air pollution control and reduced the particulate loading rate on filters in HVAC systems, thus 

reducing fan energy consumption. This paper discusses the design considerations that were 

accounted for in developing a full-scale AER device during a long-term performance assessment. 

A field assessment of a new full-scale AER device was performed at an urban commercial 

building in Dublin, Ireland. The results from two air handling units (AHUs), one Control-AHU 

and one AER-AHU (with an attached AER device), allowed for a comparison of energy 

consumption and filter lifespans. Particulate matter (PM) and energy consumption in both AHUs 

were monitored over time for each AER design. The full-scale AER device reduced PM 

concentration entering the HVAC system by 34% over the operational life cycle of a filter, 

reducing energy consumption by up to 14%. Alternatively the AER could be used to extend the 

lifespan of a filter by 75%. The size distribution of PM deposited on the AER and Control filters 

established that the device was more effective for coarser particles. Energy and filter savings can 
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