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Bathroom Smart Light Fixture Specifications

Introduction

For Project 4.1: Hotel and Ingtitutional Bathroom Lighting Project, the concepts are based
on hatd lighting configurations utilizing LED and fluorescent fixtures with integrated
controls. The basic approach philosophy uses the fluorescent lighting component to
provide full task lighting function, while the LED component provides alow light leve,
energy saving night-light function. The controls for the fixture can be handled in

different ways. The badic fixture configurations and control strategies are briefly

described below.

Fixtures

There are four basic physica fixture configurations under consideration.

1) Build-out box fixture - This fixture incorporates the fluorescent and LED portions of
the fixture into a dedicated box unit that is designed specificdly for hotel guesiroom
aoplications. Thisfixtureisintended to replace ahotel bathroom “build-out” where a
grip fixture is surrounded by a custom built wood frame and diffuser.

2) Lenscovered wal mount — Thisfixtureis Smilar to exising bathroom lighting
fixtures that employ a fluorescent lamp covered by adiffusng lens. The LED portion
will be integrated into the fixture and provide proper night light illumination.

3) Direct/indirect wal mount — Thistype of fixture uses afront plate to redirect the
fluorescent lamp flux upwards and downwards. This provides a direct task light
component and an indirect ambient component. The LED portion would be
integrated into thisfixture in such away as to maximize both its utility as a night light
and its aesthetic apped.

4) Dud wal sconce — This fixture combo uses two wall sconces on either side of the
mirror and, as such, is fundamentdly different from thefirgt three concepts. The two
sconces provide horizonta illumination to the relevant task planes. LED units will be
mounted in one or both of the sconces as necessary to provide proper night lighting
function.

LBNL will work with the manufacturer(s) concerning the advantages and disadvantages
of the four basic physica fixture configurations. For each configuration, customer gpped,
cost of materid, ingalation issues, and pricing will be considered.

Controls

There are three basic control configurations for these fixtures. Each configuration
includes awal mount switch receptacle that is located just within the doorway for easy
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user access. Each of these control features can be applied to each of the four fixture
concepts described above for atotal of 12 different fixture/control combinations.

The control options included in this switch, and in the light fixture itsdlf, are asfollows:

1) Switchonly - This gpproach uses only a switch to toggle between the LED nightlight
and the fluorescent light. No occupancy sensing is performed.

2) Wal based occupancy sensing — This gpproach integrates an occupancy sensor into
thewadl mount switch. The sensor controls the L ED/fluorescent functions.

3) Fixture based occupancy sensing — This gpproach places the occupancy sensor into
thefixture. Thewal mount switch is used to manudly turn off the fluorescent.

Option #1 skips the occupancy sensor, which would lessen the potential for daytime
energy savings, though some energy savings may accrue a night if the room occupants
usethe LED ingtead of the fluorescent light for nightlights. Option #3 would be less
expendveto ingdl than option #2, and has the potentia to provide the Sgnificant energy
savings.

The next task is to identify the criticd product attributes for the new bathroom fixture
system(s) including technical, operationa and product design product festures.

Fixture Designs

The designs devel oped to date were established in part based on initia feedback received
from customers and hospitality industry representatives in response to the WN-100
occupancy sensor nightlight system developed in the earlier phase of this project.
Additionaly, design sessons and working groups with industria partners and potentia
hospitaity end users helped to identify specific product needs and potentia product
attributes. Design renderings are unavailable for review a thistime. As discussonswith
the manufacturer(s) progress, information on the fixture design and the selected control
configuration will become available.

Prototype Specifications

The specifications will serve asthe starting point for the next phase of the project in
which researchers will work with the project’ sindustria partnersto develop prototype
systems. Thefollowing key specifications were developed for the hotel guestroom
bathroom luminaire. These are essentidly a“wish lig” of potentid features for the fina
product.

| ntegrated occupancy sensor

In order to capture the percent of energy savings that were verified during the WN-
100 study, the luminaire must have an integrated occupancy sensor. This sensor
should be integrated into the luminaire in amanner that dlows for appropriate sensor
coverage of the bathroom areafor al potentia gpplication scenarios. The occupancy
sensor should dso be integrated into the luminaire in a manner that is trangparent
during ingtdlation (i.e, it should wire exactly like any other luminare).
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It isimportant to emphasize that the amount of energy savings from the bathroom
smart light fixture may be less than were shown in the WN-100 (wal switch LED-
based nightlight with occupancy sensor) study. The reason isthe WN-100 is designed
for use in retrofit applications, which include mostly inefficient incandescent lighting
fixtures. The bathroom smart light fixture is designed for new congruction

aoplications and will use high efficient fluorescent lamps. However, the occupancy
sensor should provide an equivaent percent of savings.

| ntegrated nightlight

The LED nightlight will be integrated into the luminaire and function in a manner
gmilar to the WN-100 unit. That is, the nightlight will be on whenever the generd
luminaire lighting is off and viceversa. The LEDs on the WN-100 draw
approximately one Watt and it is fdt that the WN-100 package provides an
acceptable levd of nighttime illumination; thus the LED package for the luminaire
will likely bein the same range. Proper placement of the LEDs in the luminaire
should yidd amore uniform levd of illuminaion than the illumination level provided
by the WN-100.

Easy inddlation

A key feature of the newly developed system isthe need for itsingtdlation to be as
easy or easer to ingall than current systems. Reducing the labor associated with the
ingalation will make the sysem more desirable to hotel facility managers and help to
judtify the higher overdl luminaire cost that the indusion of the occupancy sensor

and nightlight will require.

Broadly applicable

The newly developed system needs to be broadly applicable to awide variety of
aoplications. The more flexible the luminaire is to both potentia geometric and
mounting congraints, as well as aesthetic condderations, the greater its potentia
apped. It isconcevable that auniversa “backbone’ of a system can be developed
that will fit in awide cross-section of hotel and potentialy dormitory bathroom
goplications. The universa backbone would alow for alarge number of “faceplates’
to be attached that would be appropriate to the specific geometric and aesthetic
requirements of awide variety of gpplications. Such an gpproach would have the
additiond potentid benefit of alowing the hotel or dormitory to change the
gppearance of the luminaire rdatively inexpensively during renovation by changing
the faceplate while maintaining the backbone.

Power outage lighting

Hospitdity industry representatives reveded that it would be of greet value to them if
the luminaire had a function that operated the LEDs — either at their standard
nightlight level or a an increased output level — during power outages. Typicaly
hotds have emergency lighting in the hdlways, but none in the guestrooms
themsdves. It wasfdt that this cgpability would be a safety feature they coud tout
when negotiating contracts with large customers, such as airlines.
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Compatible with any wall switch

It would be desrable if the newly developed luminaire could be fully functiond
regardless of what type of wall switch operated it, rather than requiring aspecid
switch dso to be ingaled with the luminaire. Thiswould dlow the luminaire to be an
dl-in-one solution for hotel facility managers, reducing both the materia costs and
the ingtdlation cost of the system. This specification may affect the ability to sdlect
control option #1, which toggled between the LED and fluorescent lamp.

Improved maintenance

Dueto the nature of their occupancy, hotels are unable to perform group rdamping.
In fact, when lampsfall, thereis a critical need to perform an immediate spot
replacement. Thisis an expensive, labor intensve process that dso has obvious
implications on guest comfort. It was determined that it would be desirable to have a
luminare thet ether sgnificantly increased lamp life, or was sill substantidly
functiond after alamp failed (for example, it switches to a*backup lamp” when the
primary lamp fails) so it could be relamped during a convenient period of vacancy. A
backup lamp and proper switching could be designed into the new product, though it
would more than likely increase the overal codt.

Conclusion

Over the next several months, designs and prototypes will be developed to meet these
specifications. While meeting some of these specifications will be rdetively
graightforward (such as integrating the occupancy sensor and LEDS), others will be more
complicated. In certain cases, the specifications might prove to be mutualy exclusve, in
which case a decison will have to be made on which specification is of grester vaue to
the overdl design. For example, it would not be possible to develop a system that hasa
power outage feature without including a specidized switch for the luminaire (otherwise
the luminaire would not be able to tell the difference between when the power goes out
and when it issmply turned off). Every attempt will be made to work with the industria
partner(s) to find economically feasible solutions in integrating these fegtures into the
ultimate prototype designs.

Findly, it may beimportant to note that many hotelsin the East and Midwest design new
hotels with incandescent bathroom lights. While the focus of this project is primarily
Cdifornia, the impact on the nationa picture is dso a congderaion. Many hotel chains
may find the bathroom smart fixture desirable for future hotel projects across the nation.
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