Results of Single Building Controller Pilot Project Presented	
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	In October 1988, personnel from the Naval Energy and Environmental Support Activity (NEESA) completed a 28-point pilot single building controller installation at the Naval Aviation Depot (NAVAVNDEPOT) Alameda.  Site of the project was the Materials Engineering Laboratory, a new building first occupied in 1987.  The building was constructed with a pneumatic controls system.  NAVAVNDEPOT Alameda chose the building for the pilot project because of the large number of complaints received from building occupants concerning lack of building climate control.  In particular, occupants complained of being cold year round.





	A single building controller (SBC) is a microprocessor-based building automation system, commonly used to control heating, ventilating, air air conditioning (HVAC) systems.  SBCs are stand alone, programmable units that make coordinated control decisions based on inputs from sensors located throughout the building.  This allows great flexibility of control.  Control strategies are designed to optimally use energy in providing tight control of the building environment.  Strategies include demand limiting, economizer cycle, optimum start/stop, night purge, night and weekend set-back, and dynamic control.  Dynamic control is a term used to describe the ability of SBCs to provide “just enough” thermal energy to keep the building at set point.  SBCs can provide full alarming capabilities with automatic printout of HVAC and control equipment failures.





	Prior to installing the SBC at the Materials Engineering Laboratory, we performed an “as is” check of the building's pneumatic control system to document how the building was operating and determine the cause of occupant discomfort.  We found most room thermostats were way out of calibration.  In particular, one room thermostat, hidden behind modular furniture, never to be seen again, was so far out of calibration it was still calling for cooling when the room temperature was as low as 62oF.  Worse yet, the thermostat was controlling the supply air temperature set point for the whole building.  Other thermostat miscalibrations forced reheat valves, which are provided to allow reheating of supply air entering each room, to close at room temperatures as low as 63oF and as high as 73oF.





	All the pneumatic receiver/controllers had problems.  The receiver/controller that controlled heating water temperature had no output.  This meant the valve controlling the heating water loop was closed to the heat exchanger.  No heating water was being provided.  At some point during the heating season, the control valve was wired open to provide the building heating systems with hot water.  This quick fix had become permanent, and so maximum temperature hot water was provided at all times, regardless of load.





	Other pneumatic controllers were operative, but required recalibration.  For instance, heating was supposed to be disabled at 70oF and enabled when outside air temperature dropped to 62oF.  Instead, heating was disabled at 60oF and enabled when outside air temperature dropped to 36oF.





	The cumulative effects of pneumatic equipment malfunctions and miscalibrations were to provide cooling when it wasn't needed, to overcool when only moderate cooling was required, and to not provide heating when it was needed.  Building occupants were extremely dissatisfied with conditions.





	The pneumatic control system in this building demonstrates the difficulty, the Navy, has with maintaining such systems.  Pneumatic systems are easy to tamper with, difficult to calibrate, and harder still to keep calibrated.  Furthermore, they are complicated.  Attempts to apply complex control strategies using pneumatic controllers is Like trying to run modern software as one of the early computers that used Sear ratios for decision logic.  Training and manpower levels at facilities maintenance organizations are generally insufficient to provide assurance the systems will not begin to degrade soon after installation.





	Installing the SBC required overriding the existing pneumatic-control system.  The SBC generates 4-20 mA control signals which are converted to pneumatic signals in newly installed electronic to pneumatic transducers.  These signals are then routed to existing actuators for modulating control of valves and dampers.  SBC digital outputs are used to enable and disable fans, pumps, and chillers.





	The SBC has greatly improved climate control in the building.  Table 1 is a control history on a cool day when building set point was maintained entirely with the economizer cycle; i.e. by modulating outside air, return air, and exhaust air dampers to maintain supply air set point.  Building set point is 72oF.  Values in the table are average values over each fifteen minute period.  This table shows the tight control available via the SBC.  Building set point is maintained within a degree, and the supply air temperature closely matches the supply air temperature set point.  Prior to SBC installation, cooling would have been provided by the chiller and reheat of the over chilled air would have been necessary at each zone.  For this instance, the SBC avoids a 20 kW chiller system load and a 300 lbs/hr steam load.





	Table 2 is a control history for a warmer day when cooling cannot be provided .with an economizer cycle.  Building set point is again 72oF.  This time the chiller is required to provide cooling.  The supply air temperature set point is maintained by modulating the air handling unit chilled water valves.  Excellent control of the supply air temperature and the building environment is accomplished.





	The SBC incorporates smart timeclock functions.  The unit determines when the ten yearly federal holidays will occur and keeps HVAC systems off on those days.  Likewise, daylight savings time adjustments are automatic.  Timeclock override buttons on each floor allow building personnel to turn on the HVAC systems for two hours at a time outside of normally scheduled hours.  A simple menu system an the SBC allows authorized building personnel to change HVAC start/stop times and schedule additional operating days.





	The potential reduction in HVAC operating time resulting from SBC timeclock functions is 682 hours per year or 19.8% of the operational hours prior to the SBC installation.  Energy savings resulting from the reduced ontime of fans, pumps, and the reciprocating chiller are estimated to be 25.3 megawatt hours per year and 109,000 pounds of steam per year.  Adding these figures to energy savings resulting from tight control and improved control strategies, estimated yearly savings are 33 megawatt hours and 217,000 pounds of steam.  Total avoided utilities cost is $6,800.  Simple payback for this project is expected to be two years.





	However, as far as building occupants are concerned. the greatest benefit of the SBC is in providing a controlled and comfortable environment for materials study.  This pilot project demonstrates proper control can yield occupant comfort and substantial energy savings.�
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