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Abstract: Heating, Ventilation and Air Conditioning (HVAC) systems are most essential for smooth operation of any 
enterprise.  HVAC system failure can cause significant financial loss and/or collateral damage.  In order to avoid catastrophic 
failures and to maintain appropriate environment for equipment and personnel, a predictive maintenance strategy is required.  
Such strategy can also reduce overall cost of maintenance and extend infrastructure life.  This paper presents an approach to 
predictive maintenance of a HVAC system.  It includes continuous data collection, database development, system 
components identification, fault tree construction, risk assessment, and predictive maintenance plan development.   
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1. Background 
 
Maintenance is defined as activities associated with enabling a system to perform its intended functions at the 

desired level of performance.  A system is a collection sub-systems (hardware, software, policies and procedures) or 
individual components organized to meet a specific need.  A fault is defined as an anomaly that may or may not result in 
system failure.  Maintenance activities are needed not only to ensure system operation but also to protect enterprise capital 
investment, infrastructure, profitability, and to protect individuals from injury or death. 

Maintenance activities can be unplanned or planned.  Unplanned maintenance is reactive, typically, in response to 
system breakdown or in response to emergency situations.  They can also result in significant financial loss.  Unplanned 
maintenance activities have to be swift in order to avoid human injury or equipment damage.  Unplanned maintenance can 
also be opportunistic, that is, it is carried out during unrelated work stoppage or unscheduled shut down (Levitt, 2003, Fuchs, 
1982, Housley, 1997). 

Planned maintenance activities are carried out in a systematic manner with forethought and advanced planning.  
Records of maintenance actions are maintained, along with an inventory of spare parts.  Planned maintenance can be routine, 
such as cleaning, oil change, lubrication etc., or preventive, such as system overhaul.  Planned maintenance can be predictive, 
that is, maintenance is carried out prior to a failure.  Goal of predictive maintenance to is to avoid catastrophic harm to 
humans, environment, and equipment.  Visual inspection, vibration analysis, thermography, tribology, and ultrasonic are 
ccommonly utilized for predictive maintenance (Mearig, 1999, Kraal, 2003).  Figure 1 shows various maintenance 
techniques, along with their overall efficiency levels. 

 
 

 
 
 
 
 
 
 
 
 

 
 
 

Figure 1. Efficiency of maintenance activities 
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