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EXECUTIVE SUMMARY 

his Em erging Technology Assessm ent  project  found that  wall switches with a built - in 
occupancy sensor and night light  significant ly reduces the light ing usage in hotel guest  
room  bathroom s.  For exam ple, the assessment ’s field tests found that  the measure 

reduced the frequency of long bathroom  light ing turn-on periods, greater than 2.5 hours, by 
72 percent .  The data analysis found that  long turn-on periods averaged seven hours before 
the measure installat ion.  After the measure installat ion, the long turn-on periods averaged 
4.3 hours, a reduct ion of 38.7 percent .   

The assessment  established that  the annual energy savings varies with the guest  room ’s 
occupancy rate.  The data analysis found that  the baseline light ing usage decreases as the 
average room occupancy rate increases.  This effect  is mainly due to bathroom lights left  
turned on when the guest  room  is unoccupied.  After m easure implem entat ion, the t rend 
changed to the light ing usage increasing as the room occupancy rate increases.  The annual 
energy savings for the bathroom  light ing fixtures in the assessm ent  project  averaged 163 
kWh per year.  I n addit ion, the assessm ent  generated 24-hour load profiles that  allowed for 
an est imate of the peak demand reduct ion.  The assessment  est imated a 7.3 percent  
reduct ion of peak dem and.  The peak dem and reduct ion for the bathroom light ing fixtures in 
the assessm ent  project  averaged 15.9 wat ts.  Both the annual energy savings and the peak 
demand reduct ion depend on the installed fixture wat tage cont rolled.  This assessm ent  did 
not  at tempt  to ascertain the average installed bathroom light ing wat tage in California that  is 
cont rollable.  Hence, the project ’s averages are not  appropriate deem ed values.  However, 
the m ethodology presented in this report  can be used to establish a set  of deemed values 
after a stat ist ically valid average of the cont rollable installed light ing wat tage is determ ined.   

The project ’s field experience suggests one primary improvement  to the evaluated hardware 
product :   a version that  funct ions as a t rue single-pole, double- throw switch replacem ent .  
This would sim plify the ret rofit  of guest  room  suites with two switches that  cont rol the 
bathroom  lights.  One m anufacturer of occupancy sensor night light  wall switches indicates 
that  a new product  line with this capability would be available in the Fall of 2009. 1   Finally, 
as ret rofits of high-efficiency light ing in bathrooms occur, the energy savings the m easure 
cont r ibutes dim inishes due to the lower connected wat tage.  This creates a situat ion of lost  
energy savings opportunit ies.  Hence, wall switches with integrated occupancy sensors and 
night lights should be packaged and prom oted as an integral part  of high efficiency light ing 
ret rofits for hotel room bathrooms.   

TTT   
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INTRO DUCTIO N 

A hotel is an eclect ic collect ion of different  types of facilit ies under one roof:  guest  room s, 
at r iums, restaurants, conference centers, laundry facilit ies, mechanical rooms, offices, 
exercise and swimming facilit ies, etc.  Guest  rooms include sit t ing and sleeping areas where 
energy is used for space condit ioning, light ing, televisions, internet  access, etc., and 
bathrooms.  Hotel common areas, such as hallways, at r iums, and foyers, use energy for 
light ing and space condit ioning.  Laundry facilit ies use large amounts of hot  water, while 
restaurants and food preparat ion areas require energy for cooking as well as hot  water.  
Many hotels have business centers with computers and internet  access.  The hospitality and 
lodging indust ry consumes close to 69 billion kWh of elect r icity annually in the United States 
according to the Energy I nformat ion Adm inist rat ion (EI A)  2003 Commercial Buildings 
Energy Consum pt ion Survey (CBECS) . 2   With over 52 percent  of that  elect r icity used for 
either indoor or outdoor light ing, light ing improvements and cont rols are among the primary 
areas for energy efficiency in this segm ent .  Figure 1 shows the end use breakdown for 
typical U.S. hotel facilit ies derived from  the 2003 CBECS study.  Since the CBECS basis is a 
nat ionwide sample of hotels, individual facilit ies will differ considerably depending on 
climate, facilit ies, pr imary space heat ing fuel, etc.   

U.S. Lodging Electricity End Use Breakdown
Source: Energy Information Administration, CBECS 2003
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FIGURE 1. ELECTRICITY END USE BREAKDOWN FOR TYPICAL U.S. HOTELS 
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As Figure 1 shows, light ing is the largest  elect r ical end use in the segment .  I n an E Source 
mult i- client  study, hotel general managers stated that  they could cut  their energy costs 
through cost -effect ive energy efficiency upgrades, 3  and at  hotels where steps towards 
im proving energy efficiency occurred, light ing upgrades were the m ost  comm on act ion. 4    

I n 1998, researchers from  the Lawrence Berkeley Nat ional Laboratory (LBNL)  undertook a 
scoping study to ident ify specific energy savings opportunit ies in hotel guest  rooms. 5   The 
most  significant  finding was the high usage of bathroom light ing as shown in Figure 2.  The 
study found that  bathroom  lights burning for fours hours or m ore represented only eight  
percent  of the total number of t im es the lights were turned on.  Yet , those long periods 
accounted for close to 63%  of the total energy usage, as shown in Figure 3, of the 
bathroom  light ing fixtures. 6   Based on these findings, the study concluded that  bathroom  
occupancy sensors could provide significant  savings.  Both the LBNL research study and the 
E Source mult i- client  study caut ion that  hotels are reluctant  to implement  energy efficiency 
improvements, even if they save m oney, if they believe the improvements may affect  the 
quality of the guest  room environm ent  and adversely affect  guest  sat isfact ion.   

 

FIGURE 2. GUEST ROOM AVERAGE OPERATING HOURS FOR VARIOUS FIXTURES 

 

FIGURE 3. DISTRIBUTION OF BATHROOM FIXTURE ENERGY USAGE AND LENGTH OF TURN-ON  
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BACKG RO UND 

I n 2003, LBNL together with the Sacramento Municipal Ut ilit y Dist r ict  (SMUD) , Double Tree 
Hotels, and Wat t  Stopper/ Legrand, form ed a partnership to study the impacts of a new light  
switch with an integrated passive infrared occupancy sensor and a Light  Em it t ing Diode 
(LED)  night light . 7   The new product  targets the potent ial energy savings in hotel room 
bathroom s ident ified in the 1998 LBNL scoping study.  The product  developm ent  effort  and 
field impact  study received funding from the California Energy Commission’s (CEC)  Public 
I nterest  Energy Research (PI ER)  Program.   

The LED night light  occupancy sensor light ing switch was aimed at  reducing the bathroom 
fixtures “…infrequent  periods when they are left  on for very long periods of t ime… ut ilizing 
longer [ occupancy sensor ]  t im eout  setpoints…”   The built - in LED night light  autom at ically 
turns on when the light  switch is off.   This feature aims to elim inate the need for guests to 
use bathroom  lights as a night light .  The PIER sponsored field study m easured the light ing 
usage in 15 guest  room  bathroom s in the Double Tree Hotel in Sacramento, California, over 
an eight -month period. 8   The LBNL researchers selected the specific guest  room s to cover 
the different  condit ions present  at  the hotel.  HOBO®  light  loggers recorded the on/ off state 
of the bathroom  fixtures in the 15 guest  rooms.  I n five guest  room s, two addit ional loggers 
were installed for four m onths to allow for data crosschecking.  Due to clear data errors in 
the room s with single loggers, the PI ER study based their findings on only the five room s 
with redundant  loggers.   

I n addit ion, the researchers requested that  the hotel m aintain 100 percent  occupancy of the 
five room s with redundant  loggers during the study period.  Four of the room s were very 
near 100 percent  occupancy and one had an occupancy rate near 80 percent . 9   The study 
observed that  the room  with the lower occupancy rate had a larger baseline usage and a 
lower measure usage, yielding close to 70 percent  energy savings compared to the 46.5 
percent  overall average of the five room s.  The study states that  either after a guest  or 
housekeeper visit  the bathroom  lights m ay rem ain turned on unt il the next  room  visit .   With 
the ret rofit ted Energy Efficiency Measure (EEM) , that  condit ion would not  occur and hence 
the higher savings.  The PI ER study states that  the effect  of occupancy rate “…rem ains a 
very important  open quest ion that  m erits further invest igat ion.”    

The PIER study corroborated the findings of the LBNL scoping study that  m ost  of the guest  
bathroom energy usage is from  the infrequent  periods when the lights are left  turned on for 
very long t im e periods. 10   Figure 4 illust rates the PIER study savings results.   

 

FIGURE 4. PIER STUDY AVERAGE ROOM SAVINGS RESULTS 
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ASSESSMENT O BJECTIVES 

This Emerging Technology Assessment  project  expands the field- test ing of the PIER-
sponsored Occupancy Sensor LED Night light  (OSNL)  wall switch.  The PIER study results are 
based on only five room s in one hotel.  This project  expands upon the num ber of hotels and 
rooms tested to increase the stat ist ical significance of the results.  Also, the project  aim s to 
determ ine the relat ionship between the energy savings and the room  occupancy rate.   

The average room occupancy rate is one of the primary measures of financial health in the 
hospitality sector.  Room occupancy rate is defined as the percentage of room s occupied by 
a guest  in any given t ime period.  One of the main goals for any hotel is to maxim ize 
occupancy.  From  1988 through 1998, nat ional hotel occupancy rates fluctuated between 61 
and 73 percent . 11   However, in the two major California lodging markets, Los Angeles and 
San Francisco, occupancy rates t rended higher than the nat ional averages, 77.0 and 90.9 
percent  respect ively in 1997, and 75.2 and 87.5 percent  in 1998. 12   Thus, given the 
im portance of occupancy to the hospitality sector, the higher California occupancy rates, 
and the dependence of the energy savings on room  occupancy as observed in the PI ER 
study, this assessment  project  establishes the relat ionship between the energy savings and 
room  occupancy.   

I n addit ion, the assessm ent  seeks to determ ine param eters that  are important  to both 
Dem and Side Management  (DSM)  forecast ing and Energy Efficiency (EE)  Program  planning 
such as the:  

 Average Hourly Baseline and Measure Usage Profiles,  

 Average Peak Dem and Reduct ion,  

 Average Ret rofit  Costs, and an 

 Est im ated Measure Life.   

Last ly, this assessment  report  discusses the project ’s field experiences as it  relates to the 
market  barr iers the measure faces.   

 

PRO DUCT EVALUATED 

 

This assessment  project  evaluated the commercial 
version of the product  that  was the subject  of the PI ER 
study:  Wat t  Stopper’s Passive I nfrared Night light  Wall 
Switch Sensor shown in Figure 5.  At  the t ime of the 
assessm ents field tests, there was another commercial 
product  available, also shown in Figure 5, from  
Sensorswitch™:  the SensorLite™ switch.  The basic 
features and funct ions of the two products are sim ilar.  
Aesthet ics and custom er choice were not  part  of the 
assessm ent .  Hence, a single commercial product  in 
the field tests sufficed, and the energy savings and 
dem and reduct ion results apply to all products with the 
sam e basic funct ions. 

FIGURE 5. AVAILABLE COMMERCIAL PRODUCTS 
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The Passive I nfrared Night light  Wall Switch Sensor, Model WN-100, is an occupancy sensing 
wall switch with an integrated LED night light .  The built - in passive infrared occupancy 
sensor detects the difference between the infrared energy, i.e., heat , from  a human being in 
m ot ion, and the background space.  The occupancy sensor enables the switch to turn off the 
connected light ing fixtures after a preset  am ount  of t im e after the sensor ceases to detect  
m ot ion within the space.  The LED night light  provides am ple night t im e illum inat ion and 
turns on when the switch turns off the cont rolled fixtures.  I n-house measurem ents 
determ ined that  the wall switch draws about  0.5 wat ts on average.   

The wall switch design is primarily for use in hotel room bathrooms to replace exist ing light  
switches.  The occupancy sensor has a coverage range of 180°  and a maximum coverage 
area of 300 square feet .  The wall switch is rated to serve up to 500 wat ts of incandescent , 
linear fluorescent , and com pact  fluorescent  loads, i.e., it  is compat ible with elect ronic 
ballasts.  The wall switch may be field set  for either Manual-ON or Automat ic-ON operat ion 
of the cont rolled light ing fixtures.  The occupancy sensor t im e delay is field adjustable to 15 
m inutes, 30 m inutes, one hour, and two hours.  The factory default  set t ings are Manual-ON 
with a t ime delay of one hour.  The LED night light  is available in one of three colors:  white, 
blue, and amber.  The wall switch is Underwriter Laboratories (UL)  listed for both the U.S. 
and Canada, and warranted for five years.   

 

FIELD MO NITO RING  AND TESTING  

One object ive of the assessment  was to increase the total num ber and diversity of hotel 
types, com pared to the PI ER study, in the field tests.  The lodging indust ry m ay be classified 
into segm ents13  as summarized in Table 1.  Based on this classificat ion, the hotel in the 
PI ER study could be part  of the Luxury segm ent .  This assessment  project  enlisted four 
hotels to part icipate:  one Luxury site, two Upscale sites, and one Midscale site.  Two of the 
hotels were near major airports:  one in I rvine close to the John Wayne-Orange County 
Airport  (SNA) , and another in El Segundo near the Los Angeles I nternat ional Airport  (LAX) .  
Another hotel was close to sports and entertainm ent  venues (Honda Center, Angel Stadium , 
Disneyland, etc.)  in the city of Orange.  The fourth hotel was located in Costa Mesa near 
major retail,  perform ing arts, and large business offices, i.e., South Coast  Plaza, Orange 
County Perform ing Arts Center, South Coast  Repertory Theat re, etc.   

  

TABLE 1. LODGING INDUSTRY SEGMENTS 

SEGMENT EXAMPLE BRAND 

Deluxe Ritz-Carlton 

Luxury Marr iot t  

Upscale Em bassy Suites 

Midscale (with food and beverage service)  Courtyard by Marr iot t  

Midscale (without  food and beverage service)  Ham pton I nn 

Econom y Fairfield I nn 

Budget  Microtel I nn and Suites 

Extended Stay, upper Residence I nn 

Extended Stay, lower Extended Stay Am erica 

Each hotel assigned 10 guest  rooms, selected by hotel staff, to take part  in the project  for 
40 rooms total.  Several of the guest  rooms were suites (sit t ing room , bedroom , and 
bathroom )  with ent rances to the bathroom  from both the sit t ing room and bedroom .  Ten of 
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the guest  room bathrooms had single-pole, double- throw (SPDT)  light  switches, i.e., three-
way switches that  allow cont rolling the light  fixtures from two locat ions.  One guest  room 
was for wheelchair access and the bathroom  had two light ing circuits.  Table 2 summarizes 
the light ing and fixture types as well as the total wat tage targeted for cont rol.   

 

TABLE 2.  SUMMARY OF GUEST ROOM BATHROOM LIGHTING 

N UMBER OF 

ROOMS 
LI GHTI NG TYPE AND FI XTURE 

CONTROLLED 

W ATTAGE 

9 Linear Fluorescent , Ceiling Mounted 198 

1 Linear Fluorescent , Ceiling Mounted (Second circuit  had 130 wat ts)  34 

10 I ncandescent , Wall Mounted Fixture 380 

1 Modular Compact  Fluorescent , Two Wall Mounted Fixtures 100 

2 Modular Compact  Fluorescent , Two Wall Mount  Fixtures 104 

7 Modular Compact  Fluorescent , Two Wall Mount  Fixtures 52 

10 Linear Fluorescent , Ceiling Mounted 244 

HOBO®  light  loggers, model H06-002-02, recorded the usage both before, i.e., the Baseline 
period, and after the measure installat ion, i.e., the EEM period.  These small,  bat tery-
powered loggers check every half a second with their built - in light  sensor for the light  to be 
either on or off, and record in m em ory the t ime it  changes state.  I nit ially, the project  
replaced the loggers every two weeks;  downloaded, reviewed, cleansed, and synchronized 
the data;  and imported it  into a Microsoft  Access database.  The short  replacem ent  schedule 
m inim ized, as much as possible, data loss and corrupt ion due to inadvertent ly placing a 
logger too close to the ballast  in a fluorescent  fixture.  The project  used a longer 
replacem ent  schedule after some confidence in the logger locat ion for each fixture was 
established.  Overall data collect ion was over a nine-m onth period, March through 
Decem ber.  Although the data collect ion at  the hotel sites began within a few days of each 
other, the data collect ion at  each site ended on widely different  dates.   

 

TABLE 3. DATA COLLECTION SUMMARY 

HOTEL SI TE 
AVERAGE 

OCCUPANCY 
PERCENT OF TI ME LI GHTS ARE 

TURNED ON  

HOURS 

MONI TORED 
TOTAL ENERGY 

USAGE 

BASELI NE CASE 

Costa Mesa 82.2%  19.9%  13,248 986 kWh 

El Segundo 83.1%  23.4%  49,464 730 kWh 

I rvine 74.8%  26.7%  15,720 729 kWh 

Orange 84.2%  20.8%  44,424 2,194 kWh 

ENERGY EFFI CI ENCY MEASURE CASE 

Costa Mesa 74.7%  13.3%  20,400 1,029 kWh 

El Segundo 75.9%  14.7%  14,112 151 kWh 

I rvine 71.6%  14.4%  18,168 476 kWh 

Orange 94.4%  9.3%  864 20 kWh 

The main reason behind the different  data collect ion lengths, as summarized in Table 3, is 
that  each hotel site installed the OSNL wall switches on different  dates.  Som e sites stayed 
close to the requested project  schedule, while others lagged behind.  As part  of the project , 
each hotel’s onsite engineering staff was to install the OSNL wall switches.  The experiences 
related to this aspect  of the project  are in the Market  Barr iers discussion.  The Baseline data 
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collect ion encompassed 40 rooms, while the EEM period collected data from  29 room s.  The 
Costa Mesa and I rvine sites installed the OSNL wall switch in all of their test  rooms.  The El 
Segundo site installed eight  and the Orange site installed only one.  All the installed OSNL 
wall switches used the default  factory set t ings of Manual-ON and one-hour delay.   

The Baseline period collected valid data for 122,856 room -hours, i.e., an average of about  
128 days for 40 rooms.  Based on an assert ion in the PI ER study that  each hotel stay is 
between one to two days, 14  the Baseline period potent ially had about  3,413 guest -stays in 
the test  rooms.  Likewise, the EEM period collected valid data for 53,544 room -hours.  The 
EEM period potent ially had close to 1,487 guests-stays.  Thus, the data collected over the 
complete length of the project  represents the usage pat tern of about  4,900 guests, and 
taken together, port rays well the average usage pat tern of hotel guests.   

The project  inst ructed each hotel’s staff not  to alter their guest  room  assignm ent  procedure 
to allow capture of normal occupancy pat terns.  The Engineering Manager at  each site was 
the onsite contact  for the project  during the data collect ion period.  At  three sites, the 
Engineering Manager and staff obtained the occupancy data for each room  from  their hotel 
back offices.  At  the fourth site, front  desk personnel provided the occupancy data.  Most  of 
the data provided was the total num ber of days a room was occupied during the logger 
monitoring period, i.e., between the install and removal dates of the logger for each guest  
room .  However, the Costa Mesa site t racked the daily occupancy of each guest  room and 
provided this detailed data to the assessm ent  project .  This m ade the comparison of the 
daily on/ off t rends to the occupancy data possible.  A pat tern of late-night  and early-
morning lights-on correlated well with the daily occupancy data.  The pat tern allowed the 
assessment  to verify and correct  the occupancy data of all the hotel sites.   

 

BASELINE AND MEASURE PRO FILES 

Load profiles are an important  part  of the life-cycle cost  analysis of energy efficiency 
measures.  They are also essent ial for calculat ing the measure’s peak demand reduct ion.    
Since light ing energy usage is direct ly proport ional to the operat ing hours, using the 
percentage of lights that  are turned on allows for a generalized usage profile independent  of 
wat tage.  To generate the necessary hourly profiles, the analysis grouped the Baseline and 
EEM logger data into hourly bins for each day of the week.  The result ing 7-day, 24-hour 
profiles represent ing the percentage of lights turned on are shown in Figure 6 for the 
Baseline case and Figure 7 for the EEM case.   

Both the Baseline and EEM load profiles show peak usage during the morning and a smaller 
peak in the late evening.  Each day of the week is slight ly different .  However, the morning 
peaks for Tuesday, Wednesday, and Thursday are the highest  and occur at  7: 00 A.M.  The 
m orning peaks for Sunday, Monday, Friday, and Saturday are lower and occur one hour 
later at  8: 00 A.M.  The late evening peaks all occur at  9: 00 P.M.   

Figure 8 shows only the average Baseline and EEM load profiles in a single chart .  This chart  
clearly shows that  the OSNL wall switch saves energy throughout  the day, and reduces both 
the morning and late evening peak dem ands.  For com parison purposes, Figure 9 
reproduces the average profiles created by the PI ER study. 15   The assessment ’s profiles are 
smooth because they are hourly averages derived from  a large set  of data.  The PI ER study 
profiles are jagged because they represent  10-m inute averages derived from  a smaller 
dataset .   
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Hotel Guest Room Bathroom Lights Baseline Case
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FIGURE 6. BASELINE 24-HOUR LIGHTING LOAD PROFILES 

Hotel Guest Room Bathroom Lights EEM Case
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FIGURE 7. EEM 24-HOUR LIGHTING LOAD PROFILES 
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Hotel Guest Room Bathroom Lights  Average Hourly Profiles
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FIGURE 8. AVERAGE 24-HOUR LIGHTING PROFILES 

 

 

FIGURE 9. PIER STUDY AVERAGE 24-HOUR LIGHTING PROFILES 
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ANNUAL ENERG Y SAVING S 

The OSNL wall switch saves energy by reducing the am ount  of t im e the cont rolled bathroom 
light ing fixtures are on, i.e., an energy conservat ion effect .  The 24-hour profiles in Figure 8 
show the reduct ion in usage, but  the plots do not  convey the dependence on the room ’s 
occupancy rate.  Figure 10 shows a scat ter plot  of each bathroom ’s average percent  of t im e 
that  lights are on, both Baseline and EEM cases, against  the room ’s average occupancy rate.  
Linear t rendlines drawn through the data points represent  the best  stat ist ical curve fits.   

Occupancy Sensor LED Nightlight Switch in Hotel Guest Room Bathrooms
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FIGURE 10.  BATHROOM LIGHTING USAGE AS A FUNCTION OF GUEST ROOM OCCUPANCY 

The Baseline data, the t r iangles in Figure 10, show a large degree of scat ter about  the best -
fit  linear t rendline.  The scat ter is an indicat ion of the randomness inherent  in the light ing 
usage.  The OSNL wall switch lowers the t rendline and the EEM data, the circles in Figure 
10, exhibit  less scat ter.  This is an indicat ion that  the OSNL wall switch reduced, in a small 
degree, the random ness of the light ing usage.   

The percent  light -on data in Table 3 cannot  be used to est im ate the annual energy savings 
due to the differences in the room occupancy rates.  For example, the Costa Mesa site 
Baseline lights-on percentage is 19.9 percent  and the EEM lights-on percentage is 13.3 
percent .  At  first  glance, this appears to be a 33.3 percent  usage reduct ion, but  the 
occupancy for the two periods is different , 82.2 and 74.7 percent  respect ively.  The 
occupancy rate m ust  be the sam e value in both cases.  The average of the Baseline and 
EEM occupancy rates provides a com m on basis:  78.4 percent .  The linear t rendline plots in 
Figure 10 at  78.4 percent  occupancy rate yields 23 percent  for the Baseline and 14.5 
percent  for the EEM, result ing in the correct  usage reduct ion est im ate of 37 percent .   
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Figure 11 presents a more comprehensive chart  of the percent  usage reduct ion.  Using this 
chart  and Equat ion 1, the annual energy savings est im ates for each hotel site were 
calculated.  Table 4 summarizes the data and results.   
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where, AES is the annual energy savings, 
 CW is the total wat tage of the cont rolled light ing fixtures:  Costa Mesa 380 wat ts,          

El Segundo 67.2 wat ts, I rvine 181.6 wat ts, Orange 244 wat ts, and Average 218.2,  
 WS is the OSNL wall switch power draw:  0.5 wat ts, 
 BDOH are the Baseline daily operat ing hours, and 
 PUR is the percent  usage reduct ion. 
 

TABLE 4. ESTIMATED ANNUAL ENERGY SAVINGS PER ROOM 

HOTEL SI TE 
AVERAGE 

OCCUPANCY 

PERCENT USAGE 

REDUCTI ON  

BASELI NE AVERAGE DAI LY 

OPERATI NG HOURS 

ANNUAL ENERGY SAVI NGS 

( KW H / YEAR)  

Costa Mesa 78.4%  37.0%  4.8 245 

El Segundo 79.5%  36.0%  5.6 49 

I rvine 73.2%  41.9%  6.4 177 

Orange 89.3%  26.1%  5.0 116 

Overall 77.8%  37.6%  5.4 163 
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FIGURE 11. PERCENT USAGE REDUCTION AS A FUNCTION OF GUEST ROOM OCCUPANCY 
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PEAK DEMAND REDUCTIO N 

I nter im  Order 1 in the California Public Ut ilit ies Com m ission (CPUC)  Decision 06-06-063 
adopted the Database for Energy Efficiency Resources (DEER)  definit ion of peak dem and for 
Energy Efficiency purposes in California: 16    

“…the average grid level impact  for a measure between 2 p.m . and 5 p.m . during the 
three consecut ive weekday period containing the weekday temperature with the 
hot test  temperature of the year.”  

The average peak demand for the Baseline and EEM cases are est imated using the 24-hour 
profiles in Figure 6 and Figure 7 and applying the DEER peak dem and definit ion.  Figure 12 
shows the results for the Baseline case along with a sam ple chart  of one of the three-day 
heat  wave periods.  The est im at ion procedure is as follows:    

 The 7-day hourly profiles are spread across a 365-day calendar year in an Excel 
workbook using 1991 as the base year;  

 The DEER assigns a start -day for the three-day heat  wave to each of the 16 
California Thermal Zones (CTZ) . 17   Only 12 of these dates are unique with four dates 
repeated twice.  The start  days are along the top of Figure 12.  The Excel workbook 
averages the 2: 00 P.M. to 5: 00 P.M. hours for three consecut ive days, to produce a 
nine-hour average for each of the unique t ime periods;  and 

 The 12 three-day heat  wave values are averaged, with double weight ing for the four 
repeated start -days highlighted in green to produce the final est im ated peak dem and 
for the test  case.   

The average peak demand est imates for each three-day heat  wave are shown along the top 
of Figure 12 for the Baseline case with the overall average, 18.1 percent , listed under the 
“Average”  heading.  The EEM case average peak demand, 10.8 percent , is shown in Figure 
13.  Thus, the peak demand reduct ion percentage is the difference between the Baseline 
and EEM peak dem and percentages, i.e., 7.3 percent .  Using Equat ion 2, the peak dem and 
reduct ion for each site and the overall project  were est im ated.  Table 5 summarizes the 
results.   
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where, 

 PDR is the peak dem and reduct ion per room , 
 CW is the total wat tage of the cont rolled light ing fixtures,  
 WS is the OSNL wall switch power draw:  0.5 wat ts. 

 

TABLE 5. ESTIMATED PEAK DEMAND REDUCTION PER ROOM 

HOTEL SI TE CONTROLLED W ATTAGE 
PEAK DEMAND REDUCTI ON  

( W ATTS REDUCED/ ROOM)  

Costa Mesa 380 27.7 

El Segundo 67.2 4.9 

I rvine 181.6 13.2 

Orange 244 17.8 

Overall 218.2 15.9 
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FIGURE 12. BASELINE AVERAGE PEAK DEMAND 

EEM Profile Monday Wednesday Monday Monday Wednesday Monday Tuesday Monday Tuesday Monday Tuesday Monday

DEER 3-day heat wave begin dates: Average 12-Aug 21-Aug 26-Aug 22-Jul 17-Jul 15-Jul 30-Jul 9-Sep 3-Sep 23-Sep 24-Sep 30-Sep

Average Watts: 10.8% 10.4% 11.9% 10.4% 10.4% 11.9% 10.4% 11.0% 10.4% 11.0% 10.4% 11.0% 10.4%
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FIGURE 13. EEM AVERAGE PEAK DEMAND 
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MEASURE C O STS 

The Wat t  Stopper WN-100 Passive I nfrared Night light  Wall Switch Sensor has a retail list  
pr ice of $58 and volume orders may retail as low as $38.  I nstallat ion is st raight forward for 
replacing a single-pole, single- throw light  switch, requir ing about  15 to 30-m inutes of labor.  
I f either neut ral wir ing is not  present , or SPDT wall switches are present , then the measure 
installat ion incurs addit ional t ime, material, and labor costs.  

 

MEASURE LIFE 

The OSNL wall switch is a new product .  There is no study of the m easure’s Effect ive Useful 
Life (EUL) .  Therefore, a recommended EUL value may be based on either exist ing m easures 
of sim ilar funct ion, or the most  lim it ing service life component  in the new product .  The 
OSNL wall switch is a composite of a light  switch, occupancy sensor cont rol, and a LED light  
source.  The service life of light  switches exceeds the maximum 20-year EUL lim it  set  
through CPUC EE policy.  The DEER assigns an eight -year EUL to occupancy sensor 
m easures (Measure I D-D03-003)  and a 16-year EUL to LED Exit  Signs (Measure I Ds D03-
860 through D03-863) .  Hence, based on the m ost  lim it ing component , occupancy sensors, 
this assessment  study recommends an eight -year EUL.   

 

MARKET BARRIERS 

The hospitalit y indust ry, principally the luxury segment , places the guest  experience above 
all other considerat ions.  One hotel execut ive put  it  m ost  succinct ly:  “Anything that  saves 
m oney and sacrifices com fort  is totally unacceptable.” 18   Another hotel m anager stated:   

“There are m any engineers and managers who get  really irr itated when 
som ebody com es in and talks about  their wonderful widget  and how much 
money it  will save, without  demonst rat ing any comprehension of how it  will 
affect  guest  comfort  or the aesthet ic appeal of the property.  That ’s a good 
way to get  weeded out .” 19    

I f the hotel manager believes that  the OSNL wall switch will inconvenience guests by turning 
off the bathroom lights prematurely, the measure will not  be installed.  I t  is paramount  that  
the sensor delay t im e is long enough to avoid guest  inconvenience.  The PI ER study 
concluded that  a sensor delay t im e less than one-hour would not  increase savings 
significant ly. 20   None of this assessment ’s hotel test  sites conveyed any guest  complaints 
about  bathroom  lights turned off prem aturely with the default  one-hour delay.  Thus, the 
sensor delay should not  be set  lower than one-hour.  I n addit ion, if the bathroom  aesthet ics 
is neither preserved nor enhanced, or the elect r ical installat ion is too problemat ic, the hotel 
staff will oppose the measure and not  install it .      

The original assessment  project  plan called for installing the OSNL wall switch in 40 room s, 
but  only 29 installat ions took place.  Some of the issues related above either canceled or 
delayed the installat ion of OSNL wall switches for the project :   

 At  one hotel site, higher prior ity items kept  the small engineering staff from  
installing the EEM for several months and lost  two of the OSNL wall switches, 
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 Another site required three-way wir ing to replace SPDT switches which proved 
difficult  for the onsite hotel staff and their elect r ical cont ractor, and 

 Also at  the same site, custom ized m irrored faceplates for the OSNL wall 
switch were required, and hotel staff could not  alter the m irrored wall without  
breakage.  

 

C O NCLUSIO NS AND RECO MMENDATIO NS 

This Em erging Technology Assessment  confirm ed the prim ary finding of the PIER study:  the 
OSNL wall switch significant ly reduces the light ing usage in hotel room bathrooms.  The 
PI ER study report  states that  close to 65 percent  of bathroom light ing energy usage is 
at t r ibutable to instances where the lights are turned on for long periods of t ime, i.e., greater 
than 2.5 hours. 21   The PIER field tests reduced those instances by 80 percent .  This 
project ’s field tests reduced the frequency of long turn-on periods by 72 percent .   

The assessm ent  data analysis found that  long turn-on periods averaged seven hours before 
the measure installat ion.  After the measure installat ion, the long turn-on periods averaged 
4.3 hours, a reduct ion of 38.7 percent .  I n addit ion, the assessm ent  found that  super- long 
turn-on periods, i.e., several days in length, persisted.  The maximum turn-on length before 
the m easure ret rofit  was 3.8 days.  After the ret rofit ,  it  was 2.3 days.  Possibly, the super-
long periods with the OSNL wall switch installed are due to pets kept  in the bathroom during 
long guest  stays.  The assessm ent  project  confirms the PIER study observat ion that  their 
recorded average baseline operat ing hours of 4.4 hours per day was low. 22   This 
assessment ’s hotel sites averaged 5.4 hours per day as summarized in Table 4.   

The assessm ent  found that  the annual energy savings varies with the guest  room ’s 
occupancy rate as shown in Figure 11.  The data analysis found that  the baseline light ing 
usage decreases as the average room  occupancy rate increases.  This effect  is mainly due 
to the bathroom  lights left  turned on when the guest  room  is unoccupied.  After the OSNL 
wall switch installat ions, the t rend changed to the light ing usage increasing as the average 
room  occupancy increased.  The annual energy savings for the bathroom light ing fixtures in 
the assessment  averaged 163 kWh per year.  The data analysis created averaged 7-day, 
24-hour load profiles that  allow for an est imated peak demand reduct ion.  Based on the 
DEER peak demand definit ion, the analysis est im ated a 7.3 percent  reduct ion.  The peak 
dem and reduct ion for the bathroom  light ing fixtures in the assessment  averaged 15.9 wat ts.   

The project ’s field experience suggests two possible improvements to the OSNL wall switch:    

 Provide capabilit y to funct ion as a t rue SPDT light  switch replacem ent  and sim plify 
the ret rofit  of hotel guest  room  suites with two switches that  cont rol the bathroom  
lights,1 and 

 Provide the capabilit y to adjust  both the sensit iv ity and coverage of the built - in 
occupancy sensor.  This capabilit y would have solved a problem observed at  one 
site:  the bedroom  ent rance to the bathroom  allowed the occupancy sensor to 
detect  the bedroom  occupants, and cont r ibuted to the lower savings recorded for 
these part icular guest  room suites.    

Finally, when high-efficiency light ing ret rofits of exist ing guest  room  bathroom s occur, the 
savings from an OSNL wall switch dim inishes due to the reduced fixture wat tage.  This 
represents a lost  energy savings opportunity.  Hence, the OSNL wall switch should be 
packaged and prom oted as an integral part  of ongoing high-efficiency light ing ret rofits for 
hotel room bathrooms.   
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