Single Building Energy Controllers Can Save Energy $$	
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	Fine tuning a building's heat�ing, ventilating, and air condi�tioning (HVAC) equipment combined with installing single building controllers can save up to 75 per�cent of the energy used for heating and cooling.  These energy savings can be accomplished easily while providing as good or better human comfort conditions than afforded with conventional controls.  Such savings have been demonstrated at the Naval Civil Engineering Labora�tory, Port Hueneme, California, and at the Naval Weapons Center, China Lake, California.





	Energy savings resulted from implementing the following seven step program:





1.  Determine existing conditions





2.  Determine actual building needs





3.  Repair, replace, or modify equipment to meet minimum requirements.





4.  Select appropriate energy conservation strategies.





5.  Design and install single building controller with the cooperation of building occupant.





6.  Provide necessary operation and maintenance.





7.  Monitor operation to determine savings.





	Following these steps in the Thompson Laboratory building at NWC, China Lake resulted in 75 percent overall building heating and cooling energy savings.  Changing the fan pulleys in the four handling units (Figure 1) resulted in a 43 percent electrical energy reduction while still meeting ASHRAE ventilation requirements.  Replacing the existing pneumatic control system with a new one resulted in 54 percent savings in propane for the boiler.  The installation of the single building controller provided optimum start/stop control of the chiller and boiler and a "soft chiller" start.  This gave an additional .40 percent electrical energy reduction and 25 percent propane savings.





	The total energy savings were $38,300 a year, which paid for the installation of the pulleys and the single building controller in about 6 months.  NWC, China Lake was so satisfied with the performance of the single building controller that they have installed additional units resulting in an estimated energy savings of $3 million a year.  Additional information on the China Lake installation is found in NCEL Technical Report R-914 of February


1985.





	Let's examine each of these seven steps in more detail.





STEP 1.  DETERMINE EXISTING CONDITIONS





For a typical activ�ity, this is done in two parts. Part 1 is a preliminary survey of all buildings on the activity to screen unsuitable candidates for single building controller installation.  questions asked during this part are:�


1.	Does the facility consume significant energy?  Buildings with little or no heating and cooling such as warehouses are poor candidate buildings.





2.	 Is the building unoccupied during part of the 24-hour work day or on weekends? Buildings that are occupied 24 hours a day, 7 days a week require the HVAC sys�tem to operate continuously.  HVAC systems operating continuously do not provide may opportunities for a single building controller to save


energy.  However, better HVAC controls may be able to save energy.





3.	Is the building scheduled to remain in use? If the building is scheduled for demolition soon, installing a single building controller may not be cost effective.





Part 2 consists of a detailed physical survey of all feasible buildings identified in Part 1. This field survey obtains all information to perform an energy analysis and install a single building controller.





STEP 2.  DETERMINE ACTUAL BUILDING NEEDS





The information from Step 1, along with criteria from Navy guidance, ASHRAE stan�dards, and other' standards is used to determine actual building needs.  Some of the needs are:  Ventilating requirements, heating and cooling requirements, operating hours, etc.  These needs must be determined before you can decide on any pos�sible changes.





STEP 3.  MODIFY EQUIPMENT TO MEET MINIMUM REQUIREMENTS





The physical survey probably identified inoperative equipment.  Step 3 repairs or replaces the inoperative equipment.  Equipment may also need: to be modified or replaced to pro�vide only minimum requirements.  A fairly typical inoperative piece of equipment is an outside air damper that leaks, with the damper tied open or closed and the damper motor disconnected.





	In addition, most buildings have been conservatively designed, conservatively built, and conserva�tively operated with perhaps a 100 percent safety factor in each phase.  This allows tremendous reduction in energy costs by providing only what is needed.





STEP 4.  ENERGY CONSERVATION STRATEGIES





Typical strategies are:





Scheduled start/stop which allows the equipment to operate only during certain hours.





Optimum start/stop which takes into account present building temperatures and outside tempera�tures and starts the equipment at the latest possible time to meet building occupant needs and turns the equipment off at the earliest possible time.





Day/night temperature set�back that resets the occupied tem�perature setpoint to an unoccupied temperature setpoint for buildings that cannot turn off the HVAC equipment. For example, during the heating season resetting the temperature setpoint from 68oF to 55oF.





Weekend/holiday shutdown is another control strategy that pre�vents the equipment from operating during weekends and holidays.  Im�plementing these strategies can save the majority of energy savings pos�sible, particularly if the controls on the HVAC equipment provide good, tight control.





STEP 5.  DESIGN AND INSTALL THE SINGLE BUILDING CONTROL�LER





Deciding exactly how to control the HVAC equipment, where to place temperature sensors, and determining occupant needs are done in this step.  The design does not have to be elaborate but as a minimum a one-line drawing should be drawn showing the location of the equipment and the modification to the control loops.


The installation must involve the building occupants.  They should be told what the single building controller is going to do for them, and asked to contribute their requirements on proper tem�perature and time settings.  This is the final check for the information obtained in the previous steps.





STEP 6.  PROVIDE NECESSARY OPERATION AND MAINTENANCE





Single building controllers require little maintenance.  Once operating properly the system needs to be checked two to four times a year.  Controllers can be interrogated remotely over phone lines by a personal computer.  Information about the operating condition of the





equipment and energy usage can be gathered at the same time.  Con�trollers can also be interrogated directly by a personal computer, terminal, or on some models by a special operator's device.





STEP 7. MONITOR OPERATION T0 DETERMINE SAVINGS





Either meter�ing or using the single building controller to record equipment operations along with some engi�neering estimates must be don .0 verify actual energy savings and encourage the installation of future controllers.





CONCLUSION





Some reports have been published by NCEL that assist in the installation of single building controllers.





CR 82.030,  Standardization EMCS Energy Savings Calculations, provides a method for calculating the energy savings possible by implementing the various energy savings strategies.





CR  83.037,  Selecting and Implementing of Single Building EMCS, gives 7 methods for doing surveys, selecting the proper control strategies, and in ' stalling single building controllers.





UG-0010,  User Guide for Single Building Controllers, com�bines all the information into one report.





Single building controllers can save significant amounts of building energy.  NAVFAC Code 11 plans to install single building controllers at an activity in each EFD to familiarize EFD and field engineers with the technology.  NAVFAC's long-term goal of installing up to 3,500 single building controllers in the next few years can help the Navy meet its energy reduction goals. 
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