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Figure 1: R-ICLS Power Control Center

5.1. Good System
5.1.1. Ballasts

Existing ballasts were replaced by Osram Sylvania Quicktronic Powersense T8 dimming
ballasts. The ballasts provide 100 percent-5 percent dimming capabilities and featured universal
voltage. Dimming leads were capped off as it was not needed when used with the RF
controllers.

Model #: QTP2x32T8/Unv Dim
5.1.2. Lamps

Existing lamps were replaced to 3100 lumen “Super T8” lamps. The specific brand of lamps was
Osram Sylvania. The Super T8 lamps featured a CRI of 85 and carry a rated lamp life of 36,000
hours at three hours per start and 42,000 hours at 12 hours per start.

Model #: F032/841/XPS/ECO

5.1.3. Teacher Control Center

The Teacher Control Center used was purchased from The Watt Stopper. The Miro Decorator
House Scene Controller - DRD6 Wall mounted is used. Technical sheets are attached in
Appendix A. Labels were printed to capture the specific functions of each button. The small size
of the buttons led to the use of abbreviations which was not desirable from a specificity



standpoint. Note, this manufacturer also offered a hand held device that could be used if
running power from above the ceiling was not possible. Input from educators was that
handheld units were not desirable as they were susceptible to loss. Top to bottom, the smaller
buttons along the right hand side did the following:

e All On - All recessed luminaires in the classroom are turned on.
e Blank — (to be used for whiteboard control in other ranges)

e AV Mode - Recessed luminaires are dimmed to 50 percent.

e Blank - (to be used for whiteboard control in other ranges)

e All Off — All recessed luminaires in the classrooms are turned
off.

e The button along the side provided full range dimming.

" Placement: The Teacher Control Center was placed at the front of the
classroom near the whiteboard. The control required line voltage be brought to it and wiremold
was used to run the power from above ceiling to its position on the wall.

Model #: DRD5-W V2

5.1.4. Wireless Control Center

The Wireless Control Center used a plenum-rated enclosure to
house the control elements of the system, including the Watt
Stopper MR2000 wireless dimming control used to control the
ambient illumination and a simple circuit board to make the
installation of the occupancy sensor plug and play. A Watt
Stopper DRD3 wireless switch was included in each box, which is
used to turn on and off the whiteboard luminaire. The research
team did not use them in the “Good” classrooms, but included
them in all the designs in order to provide the flexibility to add
them later should the teachers desire it. A simple terminal block
was wired into the box to make installation easier from the
contractor’s standpoint. The housing also included the power
pack necessary to power the occupancy sensor.

Enclosure: Finelite custom built
Wireless dimming controller: Watt Stopper MR2000
Wireless Switch: Watt Stopper DRD3 v2
Power Pack: Watt Stopper BZ-100E-P

5.1.5. Occupancy Sensor

The Good classroom design used a wall/ceiling mounted occupancy sensor. Wall mounting the
unit would be necessary if access above ceiling would not be possible. Running the Cat5 cable
through wiremold would be necessary. The sensor manufacture recommended mounting the



occupancy sensor 12 inches from the wireless devices to prevent signal interference. Testing
was conducted at the Finelite facility and found a distance of 12-18 inches was required. Site
conditions, however, make it necessary to have the flexibility to mount the occupancy sensor at
different areas in the classroom for optimum coverage.

The installations had access above ceiling and the contractor suggested mounting the units to
the ceiling to minimize material and labor costs. In hindsight, a ceiling mounted unit offered by
the same sensor manufacturer that can be placed in the center of the classroom would have
been a better solution and will be incorporated into the decision matrix for schools.

Model #: Watt Stopper DT200

5.1.6. Interconnection cables

Plenum rated Cat5 cables were used to make the connection between the Wireless Control
Center and the occupancy sensor.

Cat5 cables were used also to connect between data monitoring equipment and the school
servers.

5.2. Better System
5.2.1. Ballasts

Existing ballasts were replaced by Osram Sylvania Quicktronic Powersense T8 dimming
ballasts. The ballasts provide 100 percent-5 percent dimming capabilities and featured universal
voltage. Dimming leads were capped off as it was not needed when used with the RF
controllers.

Model #: QTP2x32T8/Unv Dim
5.2.2. Lamps

Existing lamps were replaced to 3100 lumen “Super T8” lamps. The specific brand of lamps was
Osram Sylvania. The Super T8 lamps featured a CRI of 85 and carry a rated lamp life of 36,000
hours at three hours per start and 42,000 hours at 12 hours per start.

Model #: F032/841/XPS/ECO
5.2.3. Teacher Control Center

The Teacher Control Center used was purchased from Watt Stopper. The Miro Decorator House
Scene Controller - DRD6 Wall mounted is used. Technical sheets are attached in Appendix A.
Labels were printed to capture the specific functions of each button. The small size of the
buttons led to the use of abbreviations which was not desirable from a specificity standpoint.
Note, this manufacturer also offered a hand held device that could be used if running power
from above ceiling was not possible. Input from educators was that handheld units were not
desirable as they were susceptible to loss. Top to bottom, the smaller buttons along the right
hand side did the following:

All On — All recessed luminaires in the classroom are turned on.



Wht Brd On — The whiteboard luminaire is turned on.
AV Mode — Recessed luminaires are dimmed to 50 percent.
Wht Brd Off- The whiteboard luminaire is turned off.

All Off — All recessed luminaires in the classrooms are turned off.

The button along the side provided full range dimming.

Placement: The Teacher Control Center was placed at the front of the classroom near the
whiteboard. The control required line voltage be brought to it and wiremold was used to run
the power from above ceiling to its position on the wall.

Model #: DRD5-W V2

5.2.4. Wireless Control Center

The Wireless Control Center used a plenum rated enclosure to
house the control elements of the system, including the Watt
Stopper MR2000 wireless dimming control used to control the
ambient illumination and a simple circuit board to make the
installation of the occupancy sensor plug and play. A Watt Stopper
DRD3 wireless switch was included in each box, which is used to
turn on and off the whiteboard luminaire. A simple terminal block
was wired into the box to make installation easier from the
contractor’s standpoint. The housing also included the power pack
necessary to power the occupancy sensor.

Enclosure: Finelite custom built.

Wireless dimming controller: Watt Stopper MR2000
Wireless Switch: Watt Stopper DRD3 v2
Power Pack: Watt Stopper BZ-100E-P

5.2.5. Occupancy Sensor

The Better classroom design used a wall/ceiling mounted occupancy sensor. Wall mounting the
unit would be necessary if access above ceiling would not be possible. Running the Cat5 cable
through wiremold would be necessary. The sensor manufacture recommended mounting the
occupancy sensor 12 inches from the wireless devices to prevent signal interference. Testing
was conducted at the Finelite facility and found a distance of 12-18 inches was required. Site
conditions, however, make it necessary to have the flexibility to mount the occupancy sensor at
different areas in the classroom for optimum coverage.

The installations had access above ceiling and the contractor suggested mounting the units to
the ceiling to minimize material and labor costs. In hindsight, a ceiling mounted unit offered by
the same sensor manufacturer that can be placed in the center of the classroom would have
been a better solution and will be incorporated into the decision matrix for schools.



Model #: Watt Stopper DT200

5.2.6. Interconnection Cables

Plenum rated Cat5 cables were used to make the connection between the Wireless Control
Center and the occupancy sensor.

Cat5 cables were used also to connect between data monitoring equipment and the school
servers.

5.2.7. Whiteboard Luminaire

x Whiteboard luminaires were included in each of the Better
classrooms. The units included were the Finelite Series X20 unit and
were specified by classroom to meet the specific length of the
whiteboards on site. The unit uses a 3100 Lumen T8 lamp.

5.3.Best-Recessed System
5.3.1. Ballasts

The high performance luminaires were shipped with Osram Sylvania Powersense T5 dimming
ballasts. The ballasts provide 100 percent-5 percent dimming capabilities and featured universal
voltage. Dimming leads were capped off as it was not needed when used with the RF
controllers.

Model #: QTP2x28T5/UNV Dim TCC

5.3.2. Lamps

The High Performance Luminaires were shipped with Osram Sylvania T5 lamps in the 4100k
color temperature range. T5 lamps featured a CRI of 85 and carry a rated lamp life of 20,000
hours at three hours per start.

Model #: FP28/841PM/ECO
5.3.3. Teacher Control Center

The Teacher Control Center used was purchased from Watt Stopper. The Miro Decorator House
Scene Controller - DRD6 Wall mounted is used. Technical sheets are attached in Appendix A.
Labels were printed to capture the specific functions of each button. The small size of the
buttons led to the use of abbreviations which was not desirable from a specificity standpoint.
Note, this manufacturer also offered a hand held device could be used if running power from
above ceiling was not possible. Input from educators was that handheld units were not
desirable as they were susceptible to loss. Top to bottom, the smaller buttons along the right
hand side did the following:

e All On — All recessed luminaires in the classroom are turned on.

e  Wht Brd On — The whiteboard luminaire is turned on.



¢ AV Mode - Recessed luminaires are dimmed to 50 percent.

e  Wht Brd Off- The whiteboard luminaire is turned off.

e All Off — All recessed luminaires in the classrooms are turned off.
e The button along the side provided full range dimming.

Placement: The Teacher Control Center was placed at the front of the
classroom near the whiteboard. The control required line voltage be
brought to it and wiremold was used to run the power from above

ceiling to its position on the wall.
Model #: DRD5-W V2
5.3.4. Wireless Control Center

The Wireless Control Center used a plenum rated enclosure to house the control elements of the
system, including the Watt Stopper MR2000 wireless dimming
control used to control the ambient illumination and a simple circuit
board to make the installation of the occupancy sensor plug and play.
A Watt Stopper DRD3 wireless switch was included in each box,
which is used to turn on and off the whiteboard luminaire. A simple
terminal block was wired into the box to make installation easier
from the contractor’s standpoint. The housing also included the
power pack necessary to power the occupancy sensor.

Enclosure: Finelite custom built.

Wireless dimming controller: Watt Stopper MR2000
Wireless Switch: Watt Stopper DRD3 v2
Power Pack: Watt Stopper BZ-100E-P

5.3.5. Occupancy Sensor

The Best-Recessed classroom design used a wall/ceiling mounted occupancy sensor. Wall
mounting the unit would be necessary if access above ceiling would not be possible. Running
the Cat5 cable through wiremold would be necessary. The sensor manufacture recommended
mounting the occupancy sensor 12 inches from the wireless devices to prevent signal
interference. Testing was conducted at the Finelite facility and found a distance of 12-18 inches
was required. Site conditions, however, make it necessary to have the flexibility to mount the
occupancy sensor at different areas in the classroom for optimum coverage.

The installations had access above ceiling and the contractor suggested mounting the units to
the ceiling to minimize material and labor costs. In hindsight, a ceiling mounted unit offered by
the same sensor manufacturer that can be placed in the center of the classroom would have
been a better solution and will be incorporated into the decision matrix for schools.

Model #: Watt Stopper DT200



5.3.6. Interconnection Cables

Plenum rated Cat5 cables were used to make the connection between the Wireless Control
Center and the occupancy sensor.

Cat5 cables were used also to connect between data monitoring equipment and the school
servers.

5.3.7. Whiteboard Luminaire

Whiteboard luminaires were included in each of the Best-
& Recessed classrooms. The units included were the Finelite Series
X20 unit and were specified by classroom to meet the specific
~ .. length of the whiteboards on site. The unit uses a 3100 Lumen T8
lamp.

5.3.8. High Performance Recessed Luminaire

l

The High Performance Recessed Luminaire provided by
Finelite used a T5 configuration due to product
development timelines. The unit featured a highly
reflective 96 percent matte white painted upper reflector
and a center white cross blade shielding element that
included a lens.

5.4. Best-Pendant System

The Best-Pendant system used the latest version of ICLS that uses two rows of suspended
indirect/direct luminaires, a whiteboard luminaire, a Teacher Control Center at the front of the
classroom, an occupancy sensor, and master on/off controls at each entrance. This system was
developed during PIER Lighting Research Program (Project 4.5) and altered to use a 2-T8
switching methodology in order to be as cost effective as possible. The switching methodology
is pictured in the below figure.
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Figure 2: Room Layout and Switching Methodology for Best-Pendant System

The Best-Pendant system featured a 2-T8 cross section suspended indirect/direct luminaire.
During General Mode, all lamps are turned on. During AV Mode, the first 4 foot of luminaire
near the AV screen is turned off as well as a row of lamps in each luminaire row.

5.4.1. Ballasts

Standard instant-start non-dimming ballasts were used in the pendant luminaires. Ballasts used
for the research project were made by Osram Sylvania.

5.4.2. Lamps

Luminaires were shipped with 3100 lumen “Super T8” lamps. The specific brand of lamps was
Osram Sylvania. The Super T8 lamps featured a CRI of 85 and carry a rated lamp life of 36,000
hours at three hours per start and 42,000 hours at 12 hours per start.

Model #: F032/841/XPS/ECO
5.4.3. Teacher Control Center

11



The Teacher Control Center (TCC) places simple effective
control at the front of the classroom. The TCC provided the
Ty () ability to switch between General and AV Mode, the ability to
turn on the whiteboard luminaire, and have control over the
E occupancy sensor through the use of a “Quiet Time” switch.

. 3 The TCC was connected to the system through the use of Cat5
cables that reduce the need for contractor-supplied materials,
labor, and the potential for wiring errors. The TCC was placed
at the front of the classroom near the whiteboard.

5.4.4. Power Control Center

The Power Control Center is pre-wired at the factory and
reduces labor and material requirements for contractors. The
PCC takes line voltage in from building power, then carries
power to and communicates with ICLS components.

I
5.4.5. Occupancy Sensor
The system used a ceiling-mounted dual technology occupancy with

| Quiet Time override control. The sensor was mounted between the
@) two rows in the center of the classroom. It was connected to the PCC
via low voltage plug and play wiring. The Quiet Time override on
the Teacher Control Center provides 60-minute occupancy sensor
override for use in periods of limited movement. This ensures the
lights will not turn off unexpectedly and cause disruption.

5.4.6. Interconnection Cables

Plenum-rated plug and play Cat5 cables were supplied by Finelite in the lengths necessary. The
interconnection cables connected the TCC and occupancy sensor to the PCC minimizing labor
and materials.

5.4.7. Whiteboard luminaire

l Whiteboard luminaires were included in each of the Best-Pendant
classrooms. The units included were the Finelite Series X20 unit and
were specified by classroom to meet the specific length of the
whiteboards on site. The unit uses a 3100 Lumen T8 lamp.
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5.4.8. Pendant Luminaires

The ambient luminaires used in this installation were Series
T (1O by Finelite. These Indirect/Direct luminaires provide the

appropriate balance of uplight and downlight with excellent

glare control. The unique feature required for the retrofit

installation is the ability to have adjustable mounting points.
This unit has an optional adjustable bracket that made it easy to accommodate existing
mounting points. The design team specified this option to accommodate installations where
above ceiling access was not feasible. The Franklin Elementary site required the use of
adjustable mounting points. At Franklin, ductwork above ceiling and other obstructions made
this feature important.

5.4.9. Master On/Off Controls

Existing master on/off controls were used to provide control for each individual luminaire row.

5.4.10. Switching convention to achieve AV

The original ICLS, from the PIER Lighting Research Program, that established this type of
classroom lighting used a 2-T8/1-T8 cross section. The center lamp was isolated using a highly
reflective optical element to achieve the AV Mode. For the R-ICLS project, the research team
focused on a 2-T8 cross-section luminaire and a different switching strategy. This luminaire
strategy minimized lamps and ballasts, making it more economical. AV Mode is achieved by
switching the first four-feet of luminaire off (near the AV Screen) as well as one entire row of
lamps in each luminaire row (see the below figure).

Energy consumption for the Franklin installation was 0.892 watts per square foot in General
Mode and 0.327 watts per square foot in AV Mode. This represented nearly 80 percent demand
savings.
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Appendix A

Technical sheets as referenced provided on next page.

15



Wireless Miro™ Decorator Room Scene Controllers

Decorator styling compatible
with screwless or standard

wall plates

Product

Program or recall room scenes,
adjust on/off settings and
proportionally raise/lower light levels

[®°ee., Access five of up to 15

stored room scenes

Seek button coooo000c?®

Description

In-wall Controller

PROJECT

LOCATION/TYPE

Additional Scene Ranges

Overview

As components of a Wireless Miro lighting control
system, Wireless Miro Decorator Room Scene
Controllers provide seamless, coordinated control
of numerous loads.

Operation

Features

Vel
5 WattStopper |dliegrand

www.wattstopper.com
800.879.8585

A Room Scene Controller provides fingertip control
of up to five ‘'scenes’ (a set of light levels and fade
time information for every Miro device bound to the
Controller]. A number of Wireless Miro devices
(except House-level devices or Repeaters) can be
bound to a room scene, which has a default fade
time of two seconds. The paddle activates the user-
defined on/off function and will proportionally raise
or lower room light levels. Remote Room Scene
Controllers operate exactly like In-wall Room
Scene Controllers, with the added ability to adjust
individual circuits remotely using the seek function.

¢ No control wiring necessary

e Topdog™ RF communication protocol; 900MHz
bidirectional radio

e Recalls scene information stored in the
dimmers and switches

e Configuration lock prevents unwanted tamper-
ing with programmed scenes

A Wireless Miro Room Scene Controller supports
up to 15 scenes per room, and can access sets or
ranges of five at a time. Control options may be
expanded by adding additional Room Scene
Controllers to enable access to the second and
third sets of scenes. In-wall Controllers can access
all three scene ranges while Remote Controllers
can access two.

Applications

Room Scene Controllers are an integral part of
most Miro projects whenever multiple preset
scenes (which usually include multiple dimmers)
are required. Room Scene Controllers provide acti-
vation of different lighting senarios at the touch of
a single button. In-wall Room Scene Controllers
are designed for placement at room entrances,
whereas a Remote Room Scene Controller pro-
vides the convenience of portable control.

e Remote Controller’s seek button provides indi-
vidual control of all connected loads in the room

¢ Remote Controller includes wall holder for con-
venient, secure storage

¢ Preprinted scene labels included with In-wall
Room Scene Controller

e |n-wall Room Scene Controller fits within stan-
dard wall box



Specifications « MRHs: Battery (three alkaline AAA included); « Dimensions:
DRD6 V2: 120/277 VAC MRH6: 5.09" x 2.63" x .78" (129.3mm x 66.8mm x
¢ Neutral required for DRDé6 V2 19.8mm) L x W x D; Wall Holder 3.54" x 2.65" x
e Operating Conditions: 1.0” (89.9mm x 67.3mm x 25.4mm] L x W x D
Temperature: 32-104°F (0-40° C) DRD6 V2: 2.64" x 1.75" x 1.76” (67.Tmm x
Humidity: 0-80%, noncondensing 44.45mm x 44.7mm) L x W x D; depth in wall 1.5”
e UL, CUL listed; five-year warranty (38.1mm)

Application Application

Wiring Diagram

and Wiring

A
I
g

Room Scene Controllers at each doorway provide access to preset scenes,
allowing convenient control of all the Miro Wireless dimmers and switches in
the room from both locations.

Operation

Product Controls and Operation

Wire Legend
Ground s
Neutral ——
Line  —

Supply
Wires

In-wall Room Scene Controller

In-wall Room Scene Controller
(with optional screwless face plate)

Scenes

Remote Room Scene Controller

Scene Buttons

Tap any button to recall scene

Room on (top of paddle)

Tap to bring room lights on full

Press and hold to raise current scene
(or raise previous scene from off)
Room off (bottom of paddle)

Tap to fade off

Press and hold to lower current scene
Seek Button (Remote Controller only)
Press and hold to cycle room lights
Release to select light

Raise/lower paddle to adjust level

Ordering Catalog No. Color Product Description Voltage/Power
Info rmation |:| MRH6-G Charcoal Gray Remote Room Scene Controller Battery, three AAA alkaline
[] DRDé-AV2 | Light Almond
D DRD6-B V2 | Black In-wall Room Scene Controller 120/277 VAC
[J pbrDé-1V2 | Ivory
[] prD6-W V2 | White

Pub. No. 24103

www.wattstopper.com
800.879.8585
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