Do the Advantages of Direct Digital Control Outweigh the Disadvantages?	
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	Direct digital control (DDC) of heating ventilation and air conditioning (HVAC) systems offers several advantages over conventional control systems.  But, do the advantages of direct digital control outweigh the disadvantages? This question needs to be addressed.





	DDC provides control of HVAC systems with signals from a digital controller, as shown in Figure 1. Control logic is determined by the digital controller which may provide simultaneous control to several loops.  Pneumatic control systems require a separate controller and logic hardware for each control �loop.  In Figure 2, the pneumatic control system provides the same operation as the digital controller, but the pneumatic system requires substantial additional logic hardware.





	The advantages of DDC include the following:





Dynamic Control.  Dynamic control optimizes building energy consumption by use of control schemes programmed into the controller.





Demand Limiting.  Demand limiting will slide set points, and/or shut off equipment during the facilities high electrical demand periods.





Remote Access.  Remote access allows central operation, scheduling, and inspection of building conditions





Tighter Environmental Control.  Digital control provides precise control of environmental conditions.





Reduced Control System Complexity.  Control system complexity is reduced by elimination of all the excessive logic hardware required for conventional control systems.





Automatic Alarming and Reporting Capabilities.  Alarms can be generated when equipment fails or requires calibration.  Reporting can track energy consumption, equipment run time, temperature trends, etc.





Reduced Troubleshooting/Maintenance.  Troubleshooting and maintenance time will be reduced through central monitoring, automatic alarming, and reduced control system complexity.





	Normally any device offering these advantages would be far superior to existing controls.  The following are disadvantages of direct digital control experienced by the Department of Navy.





Maintainability. Although failure of digital controllers is uncommon, a failure will result in a loss of a building's environmental control.  Controller replacement will require technical knowledge of the control system.





Base Personnel Are Unfamiliar with Direct Digital Control Systems.  Training will be required for base personnel (management and shop personnel) not familiar with the advantages and operation of DDC.





Increased Quality Control Assurance (QCA).  Tighter QCA is required to avoid the pitfalls of DDC including improper design of the new technology, “fly-by-night” control hardware/ software companies, improper installation of hardware, improper control loop tuning, and lack of verification testing.





	What will it take to maintain a digital control system at naval facilities? Our recommendations to overcome the disadvantages of DDC require the following action:





Command Support.  Top level command support is very important to maintain basewide DDC programs.  Without command support most programs will fail.





QCA. Provide QCA during all phases of the DDC project:��a.	 Design-provide technical design reviews.��b.	Construction-oversee contractor installation and testing.





Maintenance. Provide an in-house DDC operation and maintenance personnel training program or develop facility support contracts to have a qualified contractor maintain the control system.





	The savings achieved from DDC control systems will benefit both the energy manager and the maintenance staff. If maintenance personnel are shown the benefits of DDC, and given proper training, DDC advantages will outweigh the disadvantages.�
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