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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 
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California's Title 24 Energy Efficiency Building Standard requires multiple lighting level control in all 
individual offices. Usually, this requirement is fulfilled using hi-level switching. With hi-level switching, 
each office occupant is provided with two wall switches near the doorway to control their lights. In a 
typical installation, one switch would controll/3 ofthe fluorescent lamps in the ceiling lighting system, 
while the other switch would control the remaining 2/3 of the lamps. This allows four possible light 
levels: OFF, 113, 2/3 and FULL lighting. 

Because it has been required by building code since 1983, hi-level switching is common in California 
office buildings. However, there is no published evidence showing that occupants sometimes use just one 
switch rather than just switching on both switches when entering the room. Consequently, some have 
questioned whether hi-level switching is a necessary or desirable requirement for typical office buildings. 
In fact, the draft national standard, ASHRAE Standard 90.1-1989R, apparently does not require hi-level 
switching at all. 
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Each Column Represents a Different Room 

In this research note, we analyze the wall switch usage patterns for 30 private offices at the San Francisco 
Federal Building at 450 Golden Gate Avenue to determine whether these occupants use their hi-level wall 
switches effectively. At this installation, the ceiling lighting power for each office is collected at 15-min 
intervals. Seven months of data (June 1998 - December 1998) were analyzed for this initial data analysis. 
All these offices are perimeter offices so daylight is available. However, apart from two manual wall 
switches, there are no other lighting controls in these offices. ·The occupants were not instructed in the 
use of the switches. 
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We used the measured energy data for each of the 30 offices to compute the average number of hours a 
day that the occupants set their lights to 113, 2/3 and FULL light level. Only weekdays in which the · 
offices were substantially occupied are included in the sample. The data for the seven month period 
between May and December, 1998 is presented in the figure below. Note that while most occupants use 
full lighting, four (13%) use mostly 2/3 lighting and seven (23%) use only 113. Thus the hi-level switches 
are used effectively (i.e., the occupant call for less-than-full lighting) by a significant number of 
occupants of this sample. Even those occupants who primarily use full lighting sometimes use only one 
switch for the entire day. 

The inset pie chart shows the percentage of total lighting hours in this sample that the lighting was at the 
different light levels. 45% of the lighting hours were at less than full lighting with 28% using only 113 
lighting. 

Finally, we estimate the energy savings attributable to the use of hi-level switching for this office sample. 
The mean number of lighting hours per day is 9.1 hr/day. But there are only 6.9 hr/day of "full­
equivalent" lighting because a significant fraction of the total lighting hours is at reduced level. This 
represents energy savings of 24%. 

For more information, contact FMRubinstein@lbl.gov: 

Francis Rubinstein 

Lawrence Berkeley National Laboratory 

Mail Stop 90-3111 

Berkeley, CA 94 720 
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