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	Electronic occupancy sensors save electricity by automatically turning off lights after a room has been vacated.  The best applications are in public spaces - areas where responsibility for turning off lights is not easily assigned.





	Detailed economic studies of trade-offs between fluorescent lamp replacement and electric costs have shown that any time a room is vacated for more than a couple of minutes, the fluorescent lights should be turned off.  It is, therefore, a good habit to turn off the lights upon exiting a room.





	There are times, however, when even those individuals who habitually rum off lights do not do so.  These situations arise when exiting the public areas of a building.





PUBLIC VERSUS PRIVATE AREAS





	Public areas include such spaces as conference rooms, reproduction rooms, rest�rooms, and corridors.  Because no one usually knows who will be the last individual to leave a public area, the responsibility for turning off lights is not easily assigned.





	On the other hand, people think of their offices or work stations as their own private areas.  Management can make them responsible for turning off the lights because it can hold them accountable.  This works best when light switches are conveniently located, and ideally where there is one light switch for each work station.  This is the most economical way to control lights for occupancy.





	For those spaces where light switches are not providing adequate control of the lights, an alternative is available - electronic occu�pancy sensors that automatically, turn off the lights after a room has been vacated.  The most favorable applications are in the public areas of a building.











OCCUPANCY SENSORS





	Most occupancy sensors sense the presence of persons in a space by detecting motion.  The two common detection tech�niques employed are ultrasonic and passive infrared.





	Ultrasonic occupancy sensors generate a low level ultrasonic tone.  A detector on the occupancy sensor receives the echo of the ultrasonic tone.  A Doppler frequency shift in the received tone indicates motion in the space.  The Army Environmental Health Agency his reported that the low level of sound used for this application and generated from property mounted units presents no hazard to health or hearing.





	Every object radiates hear.  Passive infrared occupancy detectors sense the radiant hear patterns within a room.  Since people also generate and radiate heat, their movement within a space changes the heat patterns detected.





	Ultrasonic occupancy sensors are most sensitive to motion towards the sensor or away from it.  Motion lateral to the sensors produces little Doppler shift and thus is often undetected.  Passive infrared occupancy sensors, on the other hand, arc most sensitive to lateral motion and relatively insensitive to motion towards or away from the sensor.  If a person moves towards or away from a passive infrared sensor, the hear pattern generated appears to the sensor to have increased or decreased only slightly in size and is thus often undetected.





	Occupancy sensors usually have two adjustments.  The sensitivity control setting depends on the size and shape of the room.  A small light emitting diode, which lights up when the unit is detecting motion, allows the sensitivity to be easily adjusted during installation.  The time delay is the other adjustment provided.  It is required since occupants sometimes perform work with efficient movement to keep lights on.





	Manufacturer’s literature should be studied for guidance on p: per mounting and sensor location.  Ultrasonic sensors may be sensitive to air movement and passive infrared sensors may be sensitive to heat from radia�tors, diffusers, and lights.  These considerations may reduce the number of possible sensor locations in a room.





	The last area of consideration is the failure mode of the occupancy sensor.  If the sensor is designed to fail leaving the lights on, it is only necessary wire the occupancy sensor in series with a light switch.  If the sensor is designed to fail leaving the lights off, then a manual override should be installed to bypass the sensor.





RECOMMENDATIONS





	Occupancy sensors should be used in rooms where ordinary light switches have been ineffective.  These usually arc the more public areas, such as conference rooms, rec rooms, reproduction rooms, and circulation areas.  In the more private areas, convenient�ly located light switches arc generally more economical.





	Payback periods will vary greatly depending on load and occupancy.  An occupancy sensor might control 15 fixtures in a conference room, but only two fixtures in a reproduction room. Installed cost will be approxi�mately $1 to S2 per square foot.  Even if applications in some public areas result in a poor payback, installation of occupancy sensors is still highly beneficial since they help remind per�sonnel to turn off the lights.  This is particularly true for those applications which have short time delay settings.





	In active areas, such as a reproduction room, time delays can be set at about 5 minutes.  For other less active areas, time delays will need to be set at 15 minutes minimum.  These are initial settings; further adjustments may be necessary in some spaces in order to obtain desired operation.





	NCEL tests have not detected any clear-cut performance differences between the ultrasonic and passive infrared units tested.  It is important to understand the basic motion detection principles for best application to a specific space.  Also, manufacturers provide guidance for proper mounting and location of sensors, which help in making the decision as to which units to specify.





	 Since even the best automatic control may fail, consider what type of manual override control should be used in conjunction with the occu�pancy sensors. 
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