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	NEESA recently completed a 80 point single building controller (SBC) installation at Building A-81 for the Public Works Center (PWC), Norfolk, Virginia.  Building A-81 was selected for this direct digital control pilot project because of its energy consumption profile, potential for demand limiting, and failure of some existing heating, ventilating, and air-conditioning (HVAC) controls.



	Building A-81 is a PWC Norfolk administration building.  The facility is occupied during weekday work hours, and generally is not occupied during evenings and weekends.



	A survey of conditions identified several operational problems with the existing HVAC controls and components.  The table lists these problems.  Most of these problems are related to existing controls being bypassed.  The mechanics' solution to a space temperature problem is often the "quick fix" and does not address the real problem (i.e., calibration or a total understanding of the control loop).





As-Is Condition of Existing HVAC Controls



1.	One air-conditioning unit was on 100% of the time.



2.	All air-handling unit fans were on 100% of the time.



3.	Timeclock functions for air handling units (AHUs) and lighting were bypassed.



4.	Outside air dampers were closed during building occupancy.



5.	Freeze protection switch for one unit was bypassed.



	Four “stand alone” digital controllers were installed to control the second floor's six AHUs and common area lighting.  “Stand alone” controllers provide all HVAC control functions within each module and do not require external information from a “master" controller.  The following functions are controlled at each AHU:



	1.	 Ventilation requirements - fan start/stop.



	2.	Space temperature control:



		a.  Economizer damper - modulating control.

		b.  Direct expansion unit - start/stop.

		c.  Steam valve - modulating control.



	Lighting control is achieved with three contactors.  HVAC equipment is shut down at the close of business, but the controller leaves the lighting on until the janitors are finished.  After-hour lighting control override is achieved with hand-off-auto switches.



	Personnel working after hours and on weekends may start the HVAC equipment associated with their zone by pushing timed local override (TLO) switches.  The TLO allows personnel to turn on equipment for up to four hours and to turn the equipment off.



	A personal computer (central site) can access the control modules through modems and a phone line.  Although the digital controllers are “stand alone”, fans and air-conditioning units may be turned off and on, and operational schedules may be changed from the personal computer.  Remote access allows the building operator to troubleshoot HVAC problems from the office.  Field personnel are then sent to fix the problem, not to determine the problem.  The DDC system monitors zone temperatures, fans, and DX units for proper control and operation.  Alarm conditions and daily status reports are generated at the digital controllers and phoned in to the central site computer.



	Graphics of the building's HVAC equipment allow the central site operator to easily evaluate the operational performance of the building.  An example of one of the graphics displays is shown in Figure 1.



	Annual energy savings are estimated to be 295.4 MWH in electricity and 648.8 MBtu in steam.  At current prices of 2.165 cents/kWh and 5.24 $/MBtu, this translates into annual savings of $9,800.  Potential load shedding at $1O.78/kW will save an additional $7,900.  Total energy and demand savings are estimated at $17,700.  Simple payback, based on energy savings only, will he 3.2 years.



	Additional savings will be achieved through reduced maintenance and troubleshooting time.  Although maintenance time has initially increased, due to increased awareness in existing operational problems with the HVAC components, long-term maintenance expenditures are expected to decrease.  Remote access with the personnel computer has reduced troubleshooting time. 
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