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Notice

This report was prepared by Taitem Engineering, PC in the course of performing work contracted for and
sponsored by the New York State Energy Research and Development Authority (hereafter
“NYSERDA”). The opinions expressed in this report do not necessarily reflect those of NYSERDA or the
State of New York, and reference to any specific product, service, process, or method does not constitute
an implied or expressed recommendation or endorsement of it. Further, NYSERDA, the State of New
York, and the contractor make no warranties or representations, expressed or implied, as to the fitness for
particular purpose or merchantability of any product, apparatus, or service, or the usefulness,
completeness, or accuracy of any processes, methods, or other information contained, described,
disclosed, or referred to in this report. NYSERDA, the State of New York, and the contractor make no
representation that the use of any product, apparatus, process, method, or other information will not
infringe privately owned rights and will assume no liability for any loss, injury, or damage resulting from,
or occurring in connection with, the use of information contained, described, disclosed, or referred to in

this report.

NYSERDA makes every effort to provide accurate information about copyright owners and related
matters in the reports we publish. Contractors are responsible for determining and satisfying copyright or
other use restrictions regarding the content of reports that they write, in compliance with NYSERDA’s
policies and federal law. If you are the copyright owner and believe a NYSERDA report has not properly
attributed your work to you or has used it without permission, please email print@nyserda.ny.gov
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Executive Summary

This research focuses on the use of sensor-controlled lighting in multifamily residential common spaces.
At three apartment complexes in New York State, sensor-controlled lighting was evaluated. All three sites
featured sensor-controlled outdoor lighting; at one of the three sites, sensor-controlled indoor lighting was
also evaluated in hallways and staircases. The luminaires all used light emitting diodes (LEDs). The
luminaires dim to a low set point (understood as the “sleep” set point) when the sensor does not register
activity for a preset period of time. When the sensor registers occupancy, light output increases to a set
level (usually 100%). The outdoor luminaires operate only at night, while the indoor luminaires operate in
this fashion 24 hours a day. Furthermore, lighting measurements at the sites showed suitable light levels
when luminaires operated at full output, and questionnaires given to occupants demonstrated that they

like having sensor-controlled lighting.

Monitoring data of parking lot lights showed considerable energy savings (41-86%) compared to energy
use when lights are operating at full output without the dimming feature. There were three major
contributors to these energy savings. Some circuits had lights programmed with particularly aggressive
(i.e., short) time delays until they dimmed. As expected, a part of these savings was due to sensors
dimming down the lights when the parking lots were vacant late at night. Unexpectedly, a part of these
savings was due to energy use that was apparently less than the maximum rated output when occupied.
Because of inconsistent dimmer and timer settings between lights within monitored circuits, it is difficult
to draw conclusions about the relative impact of these settings on energy savings for the monitored

parking lot lighting.

Hours of use for outdoor lighting were longer in winter than in summer. While subsequent energy
savings were higher in the winter season in absolute terms (kWh), seasonal changes had little impact

in relative (%) terms.

Energy use of sensor-controlled wall packs at one site was evaluated. Because the wall packs are
mounted above infrequently used spaces, energy savings were considerable (82-83%); if the lights
had been mounted above frequently used entrances, the percentages for energy savings would likely
have been lower. At one site, wall packs were mounted adjacent to a busy avenue, which may have
impacted sensor behavior.
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At another site, interior staircase lighting was used to systematically study the impact of sensor timer
settings on energy savings. Staircase lights with longer delay times (15 minutes) resulted in less energy
savings (23-36%) compared to staircase lights with shorter delay times (5 minutes [43-47% savings] and
10 minutes [38-41% savings]).

A lesson learned from this research was the difficulty of characterizing energy use patterns of circuits
with very low power demand (<100 W), especially with short monitoring intervals (e.g., 1 minute). If
future research is intending to measure the impact of short delay times (<5 minutes), greater precision of
short measurement intervals would be needed. Circuit monitoring equipment is available that measures
current (amps) rather than energy (watt-hour) pulses; such monitoring equipment may have the precision
necessary to capture small changes with the necessary precision. Alternatively, newer lighting technology
is now available that allows facility managers (and lighting researchers) to evaluate energy use patterns

for individual luminaires, rather than aggregating across an entire circuit.
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1 Methodology

This research focuses on the use of sensor-controlled lighting in low-rise affordable multifamily
residential common spaces. At three apartment complexes in New York State, sensor-controlled LED
lighting was evaluated. All three sites featured sensor-controlled outdoor lighting; at one of the three sites,

sensor-controlled indoor lighting was evaluated in hallways and staircases.

In 2015-2016, Taitem Engineering contracted the Lighting Research Center (LRC) at Rensselaer
Polytechnic Institute to complete the tasks described in the Monitoring and Evaluation plans shown in
Appendix A of this report. LRC site tasks consisted of measuring photometric conditions and
administering a questionnaire to the residents. LRC also provided the photography shown, and used

monitoring data from Taitem Engineering to perform energy calculations shown in Section 2.3.

1.1 Sites

In 2014, Taitem Engineering kicked off the project with an introduction to the three sites. The developer

of all three properties was Affordable Housing Concepts of Gardiner, NY.

1.1.1 Mason’s Ridge Il, New Windsor, NY

The first site to be completed was Mason’s Ridge Il in New Windsor, NY. The low-rise, three-story
apartment building was newly constructed. The lighting that was evaluated consisted of exterior wall-

mounted and pole-mounted lighting (Figure 1). Lighting plans/specifications are located in Appendix B.

Figure 1. Mason's Ridge Il in New Windsor, NY




1.1.2 197 Lander Street, Newburgh, NY

A small remodeled historic apartment building is located 197 Lander Street in Newburgh, NY (Figure 2).
This site featured wall-mounted LED exterior luminaires as shown in Figure 2. The lighting plan and

specification for the Lander Street site are in Appendix C.

Figure 2. 197 Lander Street, Newburgh, NY

1.1.3 Lion Heart Residences, Cohoes, NY (3 buildings)

Lion Heart Residences is a complex with three apartment buildings surrounding a central parking lot
(Figure 3). In addition to exterior lighting, this site featured interior lighting in staircase landings and
hallways. It should be noted that the architect’s building numbering conventions were changed by the
local fire department; Taitem Engineering’s specifications (shown in Appendix D) follow the architect’s
convention. Occupant questionnaires and the remainder of this report follow the final labeling convention
established by the fire department. The architect’s label for “Building 1” is now referred to as Building 4.
The architect’s label for “Building 2” remained Building 2. The architect’s label for “Building 3” is now

referred to as Building 1.



Figure 3. Lion Heart Residences, Cohoes, NY (with updated building labeling)

Building 2
Building 1

(Building 3,
out of




1.2 Sensor-Controlled LED Lighting

As shown in Appendices B, C, and D, Taitem Engineering created the lighting plans and specifications
for the three sites. Table 1 indicates that all three sites featured wall-mounted lighting (“wall packs™).

Other types of sensor-controlled LED lighting, pole-mounted as well as staircase and hallway lighting,

were installed at two of the sites.

Table 1. Types of sensor-controlled lighting equipment demonstrated at the three sites

Sites

Mason’s Ridge Il
New Windsor

Lander Street
Newburgh

Lion Heart
Cohoes

Exterior Wall Packs J

7

Exterior Pole-mounted/parking J

Interior Staircase Lighting

Interior Hallway Lighting

LAAS

1.2.1 Wall Pack Lighting

Taitem Engineering specified the same wall pack (CREE “XSPW?”) at all three sites. This luminaire uses

an infrared sensor to switch between high- and low-output. Program settings can be found in the lighting

specifications for each site, Appendix B, C, and D.

Figure 4. Wall pack luminaire type




1.2.2 Pole-Mounted Parking Lot Lighting

Two sites had pole-mounted parking lot lighting: Mason’s Ridge 11 and Lion Heart Residences. The
product that was specified for Mason’s Ridge (CREE “XSP1”) was not available at the lighting output
and distribution necessary to achieve industry recommended lighting practice at Lion Heart Residences.
LRC identified a product from another manufacturer that had the necessary output and distribution
(Acuity “DSX1™).12Both luminaire types use an infrared occupancy sensor to switch between high- and

low-output at night. Program settings for parking lot lights can be found in Appendix B, C, and D.

Figure 5. Pole-Mounted Sensor-Controlled Lighting

2 IESNA RP-20 “Lighting for Parking Facilities” (see References)



1.2.3 Staircase Lighting

As shown in Table 1, the Lion Heart Cohoes also demonstrated sensor-controlled interior lighting.

All three buildings at this site featured the same luminaire in the staircase common areas. The luminaire
was built by a New York State manufacturer (Lamar Lighting “VOL”). This product uses an ultrasonic
sensor to dim down the lights when no one is present. To test the impact of delay times on energy
savings, each building demonstrated a different delay time. Building 4 on the north side of the complex
was programmed with 5-minute delay, and Buildings 2 and 1 were set for 10-minute and 15-minute
delays, respectively. In all three buildings, the Lamar “VOL” luminaires were programmed to dim to 20%
of full output when vacant for the assigned delay time.

Figure 6. Staircase Lighting at Lion Heart Cohoes

1.2.4 Hallway Lighting

Only Building 4 at the Cohoes site had an elevator, and therefore common hallways. In Buildings 1 and 2,
apartments had direct access from the stairwell landings. An additional goal of this research was to study
the impact of fixture-mounted sensors versus remotely-mounted sensors in multifamily hallways. It was
also intended that the research incorporate the impact of grouped versus independent operation of
luminaires with integral sensors. LRC identified products that would meet these goals of the project,
which Taitem Engineering included in their specifications (Appendix D).



1.2.4.1 Hallway Lighting with Integral Sensors, Grouped and Individual operation

A product from CREE ("CS14,” Figure 7) was identified that has a sensor integrated in each luminaire,
but that could be wirelessly grouped by floor (“Smartcast™). The ground floor of Building 4 was set for

independent operation, while the third floor was set for grouped operation.

Figure 7. Hallway Lighting with Integral Sensors

1.2.4.2 Hallway Lighting with Remote Sensors, Grouped operation

A product from Lutron Lighting (“FXSW R14S”) was identified that produced bi-level lighting with
remote sensors (“LRF2-OHLB-P”). (See Figure 8.)

Figure 8. Hallway Lighting with Remote Sensors

< Luminaire

Remote sensor




1.3 Photometric Measurements

The llluminating Engineering Society of North America (IESNA) establishes recommended field
measurement procedure for parking lots.® This document recommends that a grid of measurement points
(Figure 9) should be laid out at no more than half the height of the mounting pole. At each measurement
point, LRC recorded illuminance falling on the ground (“horizontal illuminance™), as well as at the eye
(“vertical illuminance™) in up to 4 directions. The illuminance meter (Gigahertz Optik X91 Photometer)

was held in position for vertical illuminance measurements using a tripod adjusted to 5 feet in height.

Due to buildings being occupied during the evaluation, LRC omitted measurement points with vehicles

obstructing or casting shadows.

Figure 9. Measurement Grid in Mason's Ridge Parking Lot

For other outdoor spaces such as sidewalks or lawn areas, IESNA has not established a recommended
measurement point for spacing. Therefore, LRC measured lights landing on relevant surfaces (on the
ground, on garbage can lids, door handles, etc.) at a regular interval as shown above.

3 LM-64-01, see references.



1.4 Questionnaire

LRC developed simple questionnaires for both the exterior and interior components demonstrated in this
research. These were approved by both the project team (Taitem Engineering and NYSERDA) as well as

Rensselaer Polytechnic Institute’s Institutional Review Board# for research with human subjects.

The same questions were asked of both wall pack and parking lot luminaires. The exterior lighting
guestions are shown in Table 2. For the interior lighting demonstrated at the Cohoes site, a separate
guestionnaire was developed (Table 3). All participants answered for staircase lighting; for those in

Building 4 who also had hallway lighting, the same questions were repeated.

Table 2. Exterior Lighting Questionnaire

The (wall-mounted lights/parking lot lights) DIM UP/DOWN automatically. | like this feature. (“Agree/Disagree”)

Based on my experience in this outdoor space, | think the (wall-mounted lights/parking lot lights) are too DIM.
(“Always, Often, Sometimes, Never”)

Based on my experience in this outdoor space, | think the (wall-mounted lights/parking lot lights) are too BRIGHT.
(“Always, Often, Sometimes, Never”)

When | walk through this outdoor space, the output adjusts appropriately. (“Agree/Disagree”)

These fixtures give enough light to find coins or keys | dropped on the ground. (“Agree/Disagree”)

Overall, compared to other outdoor areas/parking lots, the light in this space is... (“Better/Worse”)

Table 3. Interior Lighting Questionnaire Questions (Only applicable to Cohoes site)

This (“stair/landing area” or “hallway”) is... (“Too bright” / “Too dark™)

When | enter the (“stair/landing” or “hallway”) areas, the light levels increase. In my opinion, I... (“Like that the
light levels increase” / “Dislike this”)

Have the lights in the (“stair/landing” or “hallway”) areas ever dimmed down when you were still using the space?
(“Yes” / “No”)

Overall, compared to other multifamily (“stair/landings” or “hallways”), the lighting in this area is... (“Better”/
“Worse”)

4 IRB ruled this protocol (#1449) exempt due to anonymous participant status.



1.5 Energy Monitoring Equipment
Taitem used the following data monitoring equipment at each of the sites:

e Data Loggers: Onset HOBO Model #UX120-017
e  Transducer: Continental Control Systems Wattnode Model #T-WNB-3Y-208 OptP3
e  Current Transformers: Continental Control Systems Model #T-ACT-0750-20

A current transformer (C/T) was installed on each monitored lighting circuit. The C/T was located on the
120V circuit wire at the circuit breaker connection. The C/Ts were connected to the input side of the
Wattnode Transducer; each transducer is capable of monitoring three circuits simultaneously. The

Wattnode outputs were each connected to one of the Onset HOBO inputs.

The C/Ts output a small current that is in direct proportion to the current in the monitored lighting circuit.
The Wattnode transducer reads the C/T current and calculates the power used over time (watt-hours). For
the specific Wattnode model used, each channel outputs a pulse for every 0.1667 watt-hour recorded on

that channel. The Onset HOBO data logger was programmed to record the number of pulses for a specific

time period, that is, every 60 seconds.

Energy savings were calculated by comparing expected maximum energy (if no sensors/dimming) to
actual monitored energy. For most circuits, expected maximum energy was calculated by multiplying
luminaire quantity by maximum rated power for each luminaire, multiplied by the relevant time interval.
However, for two circuits, luminaire quantities on the circuits were uncertain;® therefore, maximum
energy was assumed to be the highest value on the monitoring data. This energy calculation technique
assumes that all lights were operated at maximum output at least once during the monitoring period.

Details about energy calculation methodology are shown in section 2.3 of this report.

5 It is unclear how many staircase lights were on the two circuits that were monitored in Building 4. See section 2.3.8.2
for details.
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2 Results

LRC measured photometric conditions at the three sites and administered questionnaires to the residents.
LRC also used energy monitoring data provided by Taitem Engineering to analyze savings due to sensors

at these sites.

2.1 Photometric Measurements

2.1.1 Mason’s Ridge Il Photometric Measurements

LRC measured the parking lot at Mason’s Ridge 11 in November of 2015. Measurement points were
densely spaced at 6 feet x 6 feet apart. Researchers measured when luminaires were operating at full
output (as opposed to dimmed or “sleep” mode, which is not able to be measured without triggering
sensors). Average illuminance on the ground was 15.7 lux (excluding shaded/blocked parking spaces and
malfunctioning luminaire), as shown in Figure 10. Minimum illuminance measured was 3.9 lux, and
max:min uniformity ratio was: 8:1. This is similar to industry recommendations for a minimum 5 lux,®
and better than max:min uniformity ratio of 15:1. Average illuminance on the sidewalk, as shown in
Figure 11, was 18.2 lux, due to additional contribution from wall pack luminaires. This was slightly
higher than the parking lot, but questionnaires do not rate this area as too bright (see 2.2.4.1). Vertical
illuminances were measured in the directions of the sidewalk (east and west). Vertical illuminances on the

sidewalk are shown in Appendix E and summarized in Figure 12.

6 Per IESNA RP-20-14. (See References.)
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Figure 10. Mason's Ridge Parking Lot Horizontal llluminances (lux)

AlBlc]po]Jelrle[H] i Juk]r]m[nNn]JoJPrJa]JrR][s[TJuJv]w][x]y]z[a]nas]ac
|11]83 13.7 11.3 8.3 5.0 39 43 45
|12 |17.4 14.9 13.1 10.7 Obstructed/excluded 9.1 87 9.0 76 Excluded because one luminaire
| 3]29.2 18.2 16.1 11.5 23.6 19.3 16.5 12.5 was malfunctioning during visit
| 4 |26.8 18.8 16.9 12.4 10.0 9.1 10.0 11.1 12.2 14.5 16.3 20.4 26.0 25.5 23.3 18.9 18.4 14.1
| 5/20.8 16.5 13.9 10.7 9.8 9.9 10.7 11.2 11.9 15.1 21.3 26.2 22.3 21.8 23.1 26.8 21.8 15.1
| 6]18.0 15.1 12.2 9.5 10.3 11.0 10.8 11.0 12.3 16.3 19.3 18.9 19.2 20.5 19.3 18.2 19.1 16.9 13.9 11.6 10.6 10.1 9.8 11.5 14.4 17.0 20.3 22.7 21.6
| 7|17.4 13.1 10.8 10.1 11.8 11.9 16.6 12.5 14.0 15.1 15.1 15.9 17.8 19.5 19.4 18.1 17.2 17.0 16.3 15.0 13.5 13.3 12.9 14.4 14.1 16.0 16.6 18.6 19.4
| 8 113.9 11.3 10.6 10.9 13.5 13.8 14.5 14.9 16.5 16.7 17.7 19.0 20.1 20.6 20.2 19.2 18.0 17.7 17.9 17.7 17.4 17.8 15.7 15.7 14.2 16.0 17.5 19.1 21.1
i 10.7 9.4 9.9 11.3 12.5 13.0 15.9 15.3 16.5 12.4 14.7 15.2 16.3 16.8 16.3 14.9 14.1 14.3 16.3 18.5
| 10] 11.7 13.2 14.7 Obstructed/excluded 12.7 Obstructed/excluded 16.0 17.2 Obstructed/excluded|
| 11} Obstructed/ 12.0 14.8 15.8 16.7 20.9 20.1 25.4]
12 excluded 10.3 12.4 21.9 20.6 19.5 20.4 14.3 19.2 22.5 21.2 17.6 22.5 31.9

Figure 11. Mason's Ridge Sidewalk Horizontal llluminances (lux)

aAlelc]o]le]rlae]u]l i ]alk]iIm[n]Jolrlalr]s]t]ulv]w]x][y[z][a]as]ac
10.2 13.1 16.6 11.9 23.2 26.7 22.5 17.4 16.0 14.0 12.3 11.3 12.6 14.2 15.3 18.3 24.3 25.8 22.9 19.2 19.5 18.0 18.1 20.7 23.3 26.6

Figure 12. Mason'’s Ridge Average Vertical llluminances (lux) at Five Feet Above Grade

Parking Lot Sidewalk
North-facing 9.1

East-facing 12.2 16.2
South-facing 9.0
West-facing 10.1 13.4

2.1.2 Lander Street Photometric Measurements

Compared to the two other sites, the Lander site was small, with diverse surface types: rear entrance
sidewalk, garbage cans, and lawn. Figure 13 shows tabular measurement results; Figure 14 and Figure 15
are annotated photos to illustrate the three areas where measurements were taken. The wall packs provide
plenty of light on the rear entrance sidewalk, garbage cans, and lawn. However, the door handle may be
difficult for residents to see at night, due to the overhang above the door that has created a shaded area; no

residents were available to comment on this concern (see 2.2.4).
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Figure 13. Landers llluminance Measurements

llluminance

(lux) Notes
0.57
19.03
18.62 Horizontal
20.20

measurements taken on
30.89

the rear entrance
28.06 .
sidewalk
20.14
18.06
19.03
20.94
20.34 Horizontal
23.95
53.10 measurements taken on
- lids of trash cans

26.67
25.92
35.06
40.88
41.51
32.65 Horizontal
28.95 measurements at lawn
37.11 area
39.08
29.94
29.65
1.93 Vertical: Door Handle
2.48 Vertical: Buzzer
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Figure 14. Landers Sidewalk Measurement Locations

oy
)
|

Daoor knob (vertical

Figure 15. Landers Lawn Measurements Locations
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2.1.3 Lion Heart Cohoes
2.1.3.1 Exterior

LRC measured exterior lighting in parking lots at Lion Heart Cohoes over several nights in 2016.
Researchers measured when luminaires were operating at full output (as opposed to dimmed “sleep”
mode). Measurement points were spaced at 8 feet x 8 feet apart.” Excluding obstructed/shaded parking
spaces, average illuminance on the ground in the three lots was 32.4 lux (max: 49.0 lux, min: 12.0).

This is higher than the parking lot at Mason’s Ridge I, but residents did not consider this to be too bright
(see questionnaire results, Figure 24). Horizontal illuminance measurements in the parking lots are shown
in Figure 16, Figure 17, and Figure 18. A summary of parking lot vertical illuminance measurements is

shown in Figure 20, and detailed measurements are shown in Appendix E.

LRC measured horizontal illuminance on the sidewalk on 5-feet spacing, in front of the three buildings.
Average illuminance on the sidewalks was 48.6 lux; this was higher than the parking area due to
additional contribution from wall pack luminaires (Figure 19). For comparison with vertical illuminances
in the parking lots, vertical measurements were collected at several of horizontal measurement locations

along the sidewalk (Figure 20).

7 Luminaires were mounted at a height of 25 feet, and industry’s recommended practice is for measurement-point
spacing of no greater than half a pole height (12.5 feet). Since it is generally expected that the recommended practice
will become stricter in the future, requiring a third of pole height (8.3 feet), LRC measured at an 8-foot spacing.
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Figure 16. Building 4 Parking Lot - Horizontal llluminance (Lux) Measurement Results
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Figure 17. Building 2 Parking Lot - Horizontal llluminance (Lux) Measurement Results
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Figure 18. Building 1 Parking Lot - Horizontal llluminance (Lux) Measurement Results
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Figure 19. Cohoes Average Vertical llluminances (lux) at 5° Above Grade
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Figure 20. Sidewalk Illluminance (Lux) Measurement Results

— \_Building 4
7.._\..83 Building 4 '. Sidewalk
Imeasurement
| i | locations
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N
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Sidewalk Measurements - Building 4
| o | 50 |10 |15 | 20 [ 25 |30 ] 35 | 40' | 45' | 50" | 55' |
Horizontal (lux) 40.5 36.6 32.2 31.3 30.4 33.1 32.4 37.1 39.9 44.2 482 38.7

Vertical, Facing East > 15.9 26.3 32.9 42.1 37.4 29.2
Vertical, Facing West < 15.5 31.2 33.3 32.8 25.7 23.0
Sidewalk Measurements - Building 2
| o | 5 |10 [15] 200 | 25 | 30 [ 35" | 40" | 45' | 50" | 55' | 60" |
Horizontal (lux) 20.7 18.6 21.3 20 22.9 20.5 26 32.3 47.6 69.2 75.6 70.2 82.5
Vertical, Facing East> 4.5 6.7 17.9 30.7 48 110.5 21.9
Vertical, Facing West< 3.5 5.4 9.3 4.7 3.8 13.3 8.5

Sidewalk Measurements - Building 1
| o | 5| 100 [ 15|20 |25 [ 30 | 35 | 40" | 45' |50 55' | 60' |
Horizontal (lux) 62.8 71.8 78.6 79.3 82.4 74.4 64.1 55.9 44.3 48.8 49 45.2 41.2
Vertical, Facing East > 12.4 24.5 35.2 33 30.6 14.9
Vertical, Facing West < 24 42.9 43.9 38.4 30.6 17.5

65 | 70 | 75' | 80' | 85' | 90" | 95' | 100' | 105' [ 110' | 115
Horizontal (lux) 30.6 38.5 39.9 50.6 68.3 80.2 77.7 65.5 49.3 57.8 53
Vertical, Facing East > 14.6 28.3 45.3 38.2 254 14.6
Vertical, Facing West< 24 24.9 22.4 27.9 23.4 20
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2.1.3.2 Cohoes Interior Measurements

LRC also measured illuminance in a typical staircase at Cohoes, with luminaires at full output (as
opposed to dimmed or “sleep” mode). As shown in Figure 21, light levels from the Lamar luminaires
comfortably met requirements for minimum safe egress (10.76 lux).8 Comments from installers are

shown in 2.2.5.3, and from residents in Appendix F 2.4.1.

Figure 21. Measurements on Stair Treads

llluminance (lux) on Stair Treads

200

150

100

llluminance on stair tread (lux)

50 -

7 -<10.76 lux
o required
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 f g

(3rd Floor Stair Treads (2nd Floor or egress

Landing) Landing)

8 National Fire Protection Association (NFPA) 101 Life Safety Code. See References.
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In Building 4 hallways, one luminaire type (CREE) provided more light than the other (Lutron).

However, both lighting systems did a good job of providing smooth, diffuse illumination; the ratio of

light falling directly below luminaires versus between luminaires was 2:1. (See Figure 22.) Because of

this level of uniformity, occupants did not express concerns about dark spots (see 2.2 Questionnaire

Results); one occupant commented that it seemed too bright directly under the CREE luminaires

(Appendix F, 2.4.1). Both systems comfortably met minimum illumination levels (10.76 lux).

Figure 22. Hallway Measurements (Building 4 only)
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2.2 Questionnaire Results

2.2.1 Exterior

LRC collected extensive questionnaire data for wall packs and parking lot lighting at Mason’s Ridge 11

and Lion Heart Cohoes sites. These are large sites with a dozen or more residents.

The Lander Street site, however, only has a few residents. When LRC evaluated the site, there were no
English-speaking residents available to answer the questionnaire. One resident spoke English and
although she did not have time to answer the questionnaire, she mentioned (while rushing to work) that
she had not noticed the wall packs dimming. Following up on her comment, LRC approached passing
neighbors, who also had not observed the lights dimming. LRC researchers sat in a car to observe the
lights from far away for an extended period of time (20+ minutes) at night, but did not observe any of the
lights lessen in intensity. After leaving the site, LRC attempted to follow up with security personnel to
access camera recordings, but those personnel were not able to determine the logistics of providing LRC
access. LRC reviewed Taitem’s monitoring data for the Lander site (section 2.3), but those were
inconclusive as to the condition of the lighting as well. Because it appears that the sensors do not dim the
wall packs at Lander Street, no questionnaires were collected at that site. Taitem contacted the building
representative, and the fixture settings were examined and reset for the specified dimming operation. It

was confirmed that the fixtures and lighting are operating properly.

2.2.1.1 Mason'’s Ridge Exterior Questionnaires

LRC administered the questionnaire to 11 residents at Mason’s Ridge. As shown in Figure 23 and the
comments in Appendix F, residents clearly like their outdoor lighting. More residents agreed with
positive statements about the parking lot lighting than the wall packs lighting the sidewalk. There were no
complaints about lights shining into bedrooms (Appendix F). Even the person who indicated that the
parking lot lights are “sometimes” too bright elaborated, “but it’s a good thing!” Most of the residents

reported that their outdoor lighting was “better” or “much better” than other outdoor areas.

Resident comments (Appendix F) indicate they perceive they are getting more of something desirable
when present, as opposed to feeling as if they are having something taken away when they leave.
("I love that they get brighter when I get closer. | get scared at night; these make me feel better. | think

they should do these everywhere.")
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Figure 23. Mason's Ridge Questionnaire Results

Masons Ridge: Sensor, Visibility Questions (n=11)
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2.2.1.2 Lion Heart Cohoes Exterior Questionnaires

LRC administered the questionnaire to 24 occupants at Lion Heart Cohoes. Overall residents had positive
feedback about the sensor function, the amount of light provided (Figure 24). One resident said, “I love
how the sensors turn the light up” (Appendix F). Overall occupant feedback was similar to Mason’s
Ridge II.

Some occupants at the Cohoes site pointed out that the sensors controlling the wall packs do not sense
them when they walk by; LRC confirmed that one must stand close to the wall packs to get them to turn
up to full output. As shown in Appendix F, some residents were concerned about light from wall packs
entering their windows at night. (I don't like light [shining] in my room. They shine in my window. |
don't like that.” "If I was living in the front apartment [just the pole lights] would be perfect: not shining

through blinds, not glaring in the house all the time.")

Figure 24. Cohoes Exterior Lighting Questionnaire Results

Cohoes: Sensor, Visibility Questions (n=24)
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Cohoes: Bright/Dim Questions
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Almost three-quarters of the residents at the Cohoes site reported their outdoor lighting was “better” or

“much better” than other outdoor areas (Figure 25).

Figure 25. Cohoes Exterior Lighting Overall Comparison

Cohoes: "Overall, compared to other
outdoor areas/parking lots, the light in
this space is..." (n=24)
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2.2.2 Lion Heart Cohoes Interior Questionnaires

2.2.2.1 Stair/Landing Area (All Three Buildings)

The results (Figure 26) indicate that occupants were satisfied with the amount of light provided by the

staircase luminaires. In Buildings 1 and 2 most residents indicated that they “like” or “somewhat like” the

sensor control; in Building 4 residents were more neutral, negative or hadn’t noticed the sensors in the

stairs; this could be due to the fact that Building 4 has an elevator, so residents can avoid the staircases.

Overall, most residents in all three buildings thought the lighting in the staircase/landing area was “better”

than other multifamily residences.

Figure 26. Stair/landing Questionnaire Results
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2.2.2.2 Hallways (Only Building 4, Floor 1, 2, and 3)

A few (seven) residents were available to answer questionnaires in Building 4 hallways after some

adjustment to the controls. The results shown (Figure 27) indicate that occupants were satisfied with

the amount of light provided by the hallway luminaires. On all three floors, residents indicated they

“like” or “somewhat like” the sensor control. On the third floor (with grouped operation) both the

respondents indicated the lights dimmed down while in the space. One of the two respondents from

the third floor indicated they “somewhat dislike” the sensors. Results were mixed on the “overall”

hallway lighting question.

Figure 27. Building 4 Hallway Questionnaire Results
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2.2.2.3 Lion Heart Cohoes — Installer Comments

Installers at the Cohoes site shared comments about ease of installation and programming of the sensor-

controlled lighting.
Exterior Lighting Installer Comments

Installers found that the Acuity parking lot lights were particularly difficult to program, since they require

a lift truck and multiple button presses to adjust.

They pointed out that at the driveway, the lights don’t come up to full brightness quick enough when
driving at a higher rate of speed compared to the typical parking lot driving speed. A respondent stated,
“I was under the impression that they should come up in advance.” LRC confirmed that these lights
sometimes don’t turn up until after the vehicle has passed a pole. Using a motorized lift, the developer
confirmed that the settings on the driveway lights are in fact programmed to come up to full brightness
without delay when they sense occupancy. Therefore, this problem is partly due to narrower sensor

coverage than light coverage and partly due to higher vehicle speeds.
Interior Lighting Installer Comments

Installers preferred programming of one luminaire type (Lamar) over the others (CREE “CS14” and
Lutron “FXSW?) because it uses dip switches, which provides physical, visual proof that the intended
settings have been achieved. “There’s nothing on the fixture (CREE or Lutron) that confirms that you’ve

done the right thing,” reported an installer.

The project manager liked how the Lamar staircase light (with ultrasonic sensor) senses a person in
advance of arrival. “It’s really magical,” was his comment in the interview. The developer also liked how

quickly the Lamar product shipped.

The installers had to devise their own mounting in a few cases. For the Lutron fixture in the hallways, the
remote sensor did not come with a corner mount, so the contractor had to cut a block of wood to hold the
sensor at an angle (see Figure 8). For the CREE fixture, the product did not come with a way to mount to

a junction box behind a gypsum board ceiling; the contractor had to devise his own mounting system.
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2.3 Energy Monitoring Results

Taitem Engineering provided LRC with raw monitoring data sets for Mason’s Ridge, New Windsor;
Lander Street, Newburgh; and Lion Heart, Cohoes sites. These included a three-week sample of summer,
winter, and the intervening shoulder season. The monitoring data consisted of time-stamped counts of
“pulses.” Taitem advised LRC to translate the pulses to watt-hours by multiplying pulse counts by 0.1667
watt-hours. For 208V circuits, pulse counts were multiplied by both 0.1667 and by two.

For outdoor luminaires that turn off during the day, LRC evaluated the data to determine dusk/dawn

times. These nightly hours of use were multiplied by the manufacturer’s rated power for each luminaire,
multiplied by the number of luminaires on the circuit. The resulting maximum rated energy use for each
circuit was compared to actual monitored energy use for each circuit, resulting in percent energy savings

by season.

Indoor luminaires operated 24-hours a day and had a slightly different energy savings calculation
technique. Because of uncertainty about quantity of luminaires on some of the circuits, LRC compared
actual energy use to the maximum demand measured by the monitoring equipment, multiplied by the

monitoring duration.

2.3.1 Mason’s Ridge Il Energy Monitoring Results
The circuits that Taitem monitored are shown in Figure 28.

Figure 28. Mason's Ridge Lighting Circuits

Outer parking lot
luminaires,
programmed to use
sensors/dimming
when vacant

Inner parking lot
luminaires, excluded
because programmed
to not use sensars

. Wallpacks,
programmed to use
sensors/dimming
when vacant

The luminaires shown in red are ones that were programmed to be controlled by sensors, thus they
were included in the energy calculations. (The grey-colored lights on Figure 28 were programmed to

remain at full output from dusk to dawn, so were excluded from the energy analysis.) Three circuits of
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sensor-controlled lighting were evaluated at this site: the upper parking lot lights, the lower parking lot

lights, and the wall packs mounted on the north and south sides of the building.
2.3.1.1 Mason’s Ridge Parking Lot Energy Monitoring Results

Figure 29 shows an example of monitoring data for one circuit (lower parking lot) for one seasonal
sample (winter). The green line indicates energy use for every five-minute monitoring period. The orange

line indicates expected maximum energy.® The area under the orange line indicates energy saved due to
sensor controls.

Figure 29. Typical Energy Use Graph for One Parking Lot Circuit
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Figure 29 and the other energy use graphs (Appendix F) show that the sensors saved considerable energy
every night. As expected, the parking lot lights were more frequently at full output in the early part of the
evening, then settle down to lower output late at night. This graph also implies that when residents use the

lot late at night, some of the lights are not triggered to full output.

There were a few odd results with the Mason’s Ridge parking lot monitoring data. For example, Figure 30
shows occasional higher energy use than expected in the lower lot. There are a few possible explanations.
It is possible that the luminaires have higher power demand than rated. Alternatively, it is possible that
voltage fluctuations on the circuit resulted in temporarily higher current, thus higher pulse counts.
Another explanation could be that other electrical loads could be incorrectly installed on this circuit. The
most likely explanation seems to be that the monitoring equipment only counts integer pulse quantities, so
may round up or down slightly. Therefore, the parking lot energy calculations assume the orange line as a
comparison point for the nightly energy use.

9 Three parking luminaires in the lower lot and five in the upper lot x 52 watts at full output per luminaire x five-

minutes monitoring interval = 13 watt-hours expected maximum in the lower lot, or 21.667 watt-hours in the upper
lot.

30



Figure 30. Occasional Higher Energy Use than Expected
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There were other examples of unusual energy monitoring results. In the Mason’s Ridge upper parking lot,
energy use appears to increase towards the end of the first week of collection, then stays higher for the
remaining nights. This monitoring took place shortly after LRC performed the site evaluation, during
which one light on this circuit did not turn on. LRC assumes the malfunctioning light was repaired during
the day on December 17, 2015. Because the light also appears to have stayed on the next day, December
18, during the day, LRC excluded the first week of data at this location. Energy savings estimates for the

Mason’s Ridge upper parking lot are therefore based on two weeks of data rather than three.

Another unexpected result was that the upper parking lot lights appear to dim down to a higher energy use
level than intended; programming instructions indicated that upper circuits should dim to 27% output
when vacant, but Figure 31 shows minimum dim state of around 43% in the upper lot. The control on
each light is capable of being set to dim to the following steps: OFF, 15%, 19%, 23%, 27%, 31%, and
41%. Therefore, it seems likely that the upper parking lot lights are actually programmed for the 41%

setting. During times of prolonged inactivity, dim settings have an impact on energy savings.
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Figure 31. Malfunctioning Light Repaired, Higher Minimum Dim State than Expected
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Conversely, the lower parking lot at Mason’s Ridge seems to dim to a much lower level than the directed
instructions (19%). Figure 32 shows that the lower parking lot lights dim below 5% output when vacant.
This is especially unexpected because the minimum that the system is capable of should be 15%. It is
possible that two of the three lights on this circuit were inadvertently programmed to turn off entirely
when vacant, with the remaining one programmed to turn down to 15%. Low-level dim state has a large

impact on energy savings results.

Figure 32. Lower Parking Lot Lights, Low Minimum Dim State Than Expected
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There was one other unexpected result from the monitoring data in the Mason’s Ridge parking lots.
Figure 33 shows one instance where a light seems to have stayed on during the day; because this was not

typical of the rest of the monitoring, LRC removed these daytime data from the energy calculations.
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Figure 33. Daytime Use on 3/29/16 Removed from Energy Calculations
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As expected, nightly hours of use were longer in winter than in summer for both upper and lower parking

lots (Figure 34).

Figure 34. Average Nightly Hours Use by Season, Mason’s Ridge Parking Lot Lights
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Overall, use of sensors/dimming saved substantial energy in the Mason’s Ridge parking lots. Energy
savings in the upper lot ranged 41-44% depending on season, whereas savings ranged 86-88% in the
lower lot. There are several possible contributors to the differential energy savings between these two
lots. More residences are accessed from the upper lot than the lower one, so there may be more people
visiting the upper lot at night, resulting in more time at full output. In addition, the directed instructions
were for longer delay times (four minutes) in the upper lot than the lower lot (two minutes), which would
also result in more time at full output. Lastly, and perhaps most importantly, the upper lot circuit appears
to be operating at a higher dim state (around 40%) than the lower lot (around 5%).
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Figure 35. Seasonal Energy Savings Estimates, Masons Ridge Parking Lot Lights
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Figure 35 also shows that although seasonal changes do result in changes to energy use (shown in
orange bars), percent of energy savings relative to maximum rated output (blue bars) did not change

to a great extent.

2.3.1.2 Mason’s Ridge Wall Pack Energy Monitoring Results

Figure 36 shows an example of monitoring data for the wall pack circuit for one seasonal sample (winter).
The blue line indicates energy use for every five-minute monitoring period. The orange line indicates

expected maximum energy.*°

10 [(Two wall packs on the circuit x 42 watts at full output per luminaire) + (one wall pack at 30 watts)] x five-minutes
monitoring interval = 9.5 watt-hours.
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Figure 36. Typical Energy Use Graph for Wall Pack Circuit
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This figure shows two noteworthy results. These wall packs have a two-step dimming program, by which
they dim to a low level after being vacant for a few minutes;* then after 30 minutes, the wall packs turn
off entirely. LRC observed this function at the site visit in November 2015.

The other noteworthy result shown in Figure 36 is the fact that maximum energy is less than expected.
There are two wall packs on the south side, and one wall pack on the north side. These data indicate that
at no time during the three monitoring periods did an occupant walk around the entire building, to cause
all three wall packs to come to full output.

11 North wall pack, 23%, South wall packs 27%.
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As expected, nightly hours of use were longer for wall packs in winter than in summer (Figure 37).
Figure 37. Average Nightly Hours Use by Season, Mason’s Ridge Wall Packs
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Figure 38 shows that the sensors and dimming saved considerable energy on the Mason’s Ridge
wall pack circuit. Even though the nightly hours of use were longer in the winter than in the
summer, the percent energy savings in relative terms (percentage) did not change significantly over
each season (80-81%).

Figure 38. Seasonal Energy Savings Estimates, Masons Ridge Wall Packs
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2.3.2 Landers Energy Monitoring Results

At the Landers site, Taitem Engineering installed separate monitoring equipment for each of the three

wall packs; the three luminaires are shown in Figure 39.

Figure 39. Landers Monitoring Plan
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While LRC site observations did not reveal dimming activity, the monitoring data do suggest these lights
may have dimmed late at night. The challenge with the data set is that the loads are very small (<50W)
and the monitoring interval was especially short (30 seconds). As shown in Figure 40, monitoring data

appear to be alternating between integer pulses.
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Figure 40. Landers Monitoring Data for One Night in Winter
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Looking at the spring data, the northeast and northwest wall packs alternate for some reason between 2
and 4 pulses, while the east wall pack oscillates between 1 and 2 pulses. It is not clear why the monitoring
equipment would record pulse counts in greater increments than one pulse, and why winter (and summer)

data sets for both north-facing wall packs have a different pattern from spring.
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Figure 41. Landers Monitoring Data for One Night in Spring
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Despite this curious inconsistency about how differently the monitoring equipment records the loads of
the three circuits between seasons, Figures 40 and 41 do imply that the lights are operating at a lower

output late at night.

To investigate whether the lights are in fact dimming in response to vacancy, LRC sampled a one-hour
period early in the evening (9:00 p.m. to 10:00 p.m.) and just before morning (4:00 a.m. to 5:00 a.m.) for
all three seasons (see blue windows in Figure 41 above). As shown in Figure 42, the spring data seem to
support the conclusion that the lights are operating at the programmed high output early in the evening

and occasionally dim down or off late at night. The winter and summer data however are less conclusive.
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Figure 42. Indirect Evidence that Landers Wall Packs May Be Dimming
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For the east-facing wall pack for all three seasons, the cumulative energy (32.5 watt-hours) early in the
evening appears slightly higher than expected (30.2 watt-hours); it was intended that this luminaire should

operate at 72% of full output when occupied.

For the northeast and northwest wall packs, the sample of spring data indicates the lights are operating at
the full, expected output early in the evening. Late in the evening, cumulative energy use indicates all
three lights spent some time dimmed in response to vacancy. The dashed bar indicates what the energy
use would have been if the light operated for the full hour at the intended “low” output. While the spring
data appear to match expectations for lights at full output and for intermittent dimming in response to

vacancy, the winter and summer data on the north side of the building are less certain.

For northeast and northwest wall packs—because the winter and summer pulse counts are half that of
spring—the maximum cumulative energy use in winter and summer are also about half compared to
spring. Figure 43 shows the data from the northeast wall pack as an example. Assuming the lights were
not reprogrammed multiple times during the monitoring period, it appears there may be a problem with

the monitoring data for the northeast and northwest wall packs in winter and summer.
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Figure 43. Lower Maximum Energy Use in Summer and Winter Does Not Seem Likely
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While the pulse magnitudes seem inconsistent between seasons, the three wall packs do show virtually the

same on/off times and subsequent nightly hours of use (Figure 44).

Figure 44. Average Nightly Hours of Use by Season, Landers Wall Packs
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As discussed above, cumulative data for winter and summer seem problematic in winter and summer.
Figure 45 shows that the “Energy Use During Monitoring Periods” for winter and summer seasons seem
artificially low for the north-facing wall packs, even though the maximum pulse counts in Figure 43 are
lower than in spring. As a result of unexpectedly low cumulative totals, energy savings estimates are

artificially high for the northwest and northeast wall packs in both winter and summer.
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Figure 45. Seasonal Energy Use and Savings Estimates, Landers Wall Packs
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While the data seem to indicate that the Landers wall packs are dimming in response to vacancy late at
night, LRC hesitates to confirm the Landers wall pack energy results without further confirmation that the
monitoring equipment is working properly, since re-monitoring with a longer measurement interval
would enable researchers to differentiate actual off times from fractional pulses at low output.

Note, too, that the Landers site is located adjacent to a fast-moving road, which may prevent the lights
from dimming more frequently as vehicles on Gidney Avenue activate the lighting (Figure 46).

Figure 46. Traffic from Gidney Avenue May Impact Sensors (Shown in Red)




2.3.3 Lionheart Cohoes Energy Monitoring Results
2.3.3.1 Outdoor Lighting Results
Parking Lot Lighting

The parking lot circuits that Taitem Engineering monitored at the Cohoes site are shown in Figure 47.

Figure 47. Parking Lot Luminaires, Circuit Groups
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Taitem Engineering successfully monitored five of the six parking lot circuits at the Cohoes site. Their
monitoring data showed the sensors/dimming saved considerable energy used by the parking lot lights at
this site. Not all of the savings came from dimming the lights when vacant; part of the energy savings

came from lower than maximum rated output when occupied.
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For example, in Figure 48, the lights at the driveway operated at 90% of expected output when
occupied.12 However, the instructions were that the lights should step up to 100% output when
occupied. As shown in Figure 48, this circuit dimmed to 33% of expected when vacant. This seems
reasonable when considering that control voltage results in unknown light output and energy use.*3
The instructions were to program one of the lights on the driveway circuit to dim down to 4V and
six lights to 2V. Assuming this corresponds to approximately 40% output and assuming 2V/10V
corresponds to approximately 20% output, that would mean the minimum on the circuit should be
approximately 23%; this is reasonably close to the 33% shown in the monitoring data (Figure 48).
It appears therefore that the driveway lights are programmed reasonably close to what the researchers
had intended. If the lights operated at 100% of maximum rated output when occupied, less energy

savings would have been realized.

Figure 48. Driveway Monitoring, Summer Monitoring
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12 (Seven luminaires) x (105 W each) x (one-minute monitoring interval) = 12.25 watt-hours.
Maximum control voltage is 10 V, which can be stepped down in 1 V increments to achieve dimming and energy
savings. For simplicity, LRC has assumed that a reduction in control voltage resulted in an equivalent reduction of
both light output and power demand. Laboratory testing with the luminaires and internal drivers would be necessary
to confirm the exact relationship between control voltage and both light output and power.

13
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The parking lights surrounding the central clubhouse operated at only 80% of the expected output when
fully occupied, and dimmed down to approximately 10% when fully vacant (Figure 49).14 It was intended
that five of the lights on this circuit would dim to 1 V (presumably 10%), one at 3 V (presumably 30%),
and another to 2 V (presumably 20%). Since that would result in a weighted average of 13%, the 10%
shown here is reasonably close to expectations. It appears therefore that the lights on the clubhouse circuit
are programmed to dim as intended, but the maximum light output may be lower than intended; therefore,
part of the energy savings is due not to dimming lights when vacant but rather to program settings at

maximum output.

Figure 49. Clubhouse Lot, Summer Monitoring

Cohoes - Summer Monitoring 8/2-8/23/16
Watt-hours per monitoring interval (1 minute) 20% o; Ratej Max
/ 10% of Rated Max

15 Clubhouse Lot-Summer Max Rated Power x Monitoring Interval  /
| i
./; |
|
¥ |
ElO 1
[=] |
:|.: |
£ .
[

25 '
|
|
|
|
|
0 \
" \

o 2o 2 0L L2 2 9 =5 949 9 F 5 82 5 3 3 2 3 8 38 =

00 [+5) 00 [+5) 00 [+5) 00 00 —~ ~ ~ — S —~ ~ —~ S ~ — e ~

[+4] oo =] [+4] =] [+4] =] [+4] oo [+4] oo =] oo [+4] oo

14 [(Five luminaires) x (105W each) + (two luminaires) x (138W)] x one-minute interval = 13.35 watt-hours.
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The west hillside parking lot circuit appears to be operating at much lower light output than intended
(Figure 50). While the dimmed output appears to be exactly as expected, the maximum output appears
to be only about 30% of expected.t> Because the residents do not often use this side lot, there are

no questionnaire results nor photometric measurements to confirm or refute this conclusion. The
combination of low-occupancy patterns and low-maximum light output resulted in greater energy

savings in this lot than the other Cohoes parking lot circuits.

Figure 50. West Hillside Lot, Summer Monitoring

Summer Monitoring 8/2-8/23/16
Watt-hours per monitoring interval (1 minute)

Max Rated Power x Monitoring Interval

West Hillside Lot - Summer
14
12 A
w 10
3 3 - 30% of Rated Max
1:“-: . 1§%ofRated Max
(]
= 4 A/A//
2 i
0 T T T T T T T T T T T T T T T T T T T T T 1
o~ m =t w [{s] I~ 2] (=] (=] — ('] m =t ) Vs ™~ 00 [#)] (=) i ~ m <t
¥ ¥ ¥ § © & o o o9 oS Lo d o d d 4J 4o o o a4
(2] (=] [+ (=] (=] (=] (=] o0 (=] o0 (=] [+ (=] [+ (=]

15 One luminaire at 105 W and 5 luminaires at 138 W x 1-minute monitoring interval = 13.25 watt-hours.
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The parking lots in front of the Cohoes apartment buildings show frequent usage patterns early in the
evening, but still considerable energy savings due to sensors/dimming late at night. In the Building 4
parking lot (Figure 51), the minimum output (32%) is reasonably similar to what was intended (3 V for
four lights, 1 V for the sport court light). However, the maximum light output was only 74% of the rated
maximum; 26 it is possible that the maximum light setting on one or more of the lights is set lower than

full output. The lower-than-expected maximum output contributed to energy savings.

Figure 51. Building 4 Parking Lot, Summer Monitoring
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Taitem Engineering attempted to monitor the parking lights at Building 2; however, there was apparently
a problem with the equipment monitoring that circuit; although LRC confirmed those lights were on at
night, the monitoring data indicated “0” output at all times. Therefore, no data for Building 2 parking lot

are available for analysis.

16 (Four luminaires) x (105W) + (one luminaire) x (138W) x five-minute interval = 46.5 watt-hours.
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The Building 1 parking lot showed the same pattern as the other buildings: high output early in the

evening, then low use overnight, returning to higher output in the morning. As shown in Figure 52, the
parking lights dimmed to about 19% of expected—reasonably similar to what would be expected from
following instructed directions (one luminaire at 1 V, one at 2 V, and three at 3 V, expected average of

~24%).17 Lower than expected maximum output contributed to energy savings.

Figure 52. Building 1 Lot, Summer Monitoring
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Overall, Figure 53 shows that nightly hours of use in the Cohoes parking lots were longer for winter (~16

hours) than in summer (~11 hours).

Figure 53. Average Nightly Hours Use by Season, Cohoes Parking Lots
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17 Five luminaires at 105W x 5-minute interval = 8.75 watt-hours.
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Figure 54 shows that the sensors and dimming saved considerable energy on the Cohoes parking lot
circuits. Even though the nightly hours of use were longer in the winter than in the summer, the relative
(%) energy savings overall did not change significantly over each season. The circuit with the greatest
savings (West Hillside Lot: 82-83%) was partly due to low occupancy patterns, and partly due to
apparent reduced maximum output settings. For parking lots in front of the apartment buildings,
sensors/dimming saved 46-53% compared to maximum rated output. The clubhouse circuit showed good

savings (75-76%). The driveway circuit had similar energy savings (52-53%) as the apartment buildings.

Figure 54. Seasonal Energy Use and Savings Estimates, Cohoes Parking Lots
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Wall Packs

Taitem Engineering attempted to monitor the Cohoes wall packs shown in Figure 55.

Figure 55. Wall Pack Locations

However, the results of the monitoring showed circuits that were on during the day and off at night
(Figure 56). Data from all three buildings and all three seasons showed only daytime use. Taitem
Engineering confirmed that the time stamps on the data are correct. During site visits, LRC confirmed that
the wall packs are in fact on at night and off during the day. Therefore, LRC and Taitem Engineering
conclude that the circuits are erroneously labeled in the electrical panels as “wall packs” and are probably
other electrical loads that are only operated during the day. Apparently, no monitoring of actual wall

packs was completed for this site.

Figure 56. Circuits Labeled as "Wall Packs," Seven-day Sample, Daytime-only Use
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Also, difficult to explain is the fact that the “wall pack” circuits were not continuously on, but rather,
alternated between on and off at a regular interval (Figure 57). It is possible that whatever loads were

measured were too small and/or time interval too short (one minute) for the monitoring equipment to

collect an entire “pulse” per monitoring interval. Especially strange is that the circuit for Building 4

“wall packs” oscillates by two-pulse increments, rather than one-pulse increments.

Figure 57. Circuits Labeled as "Wall Packs," Monitoring Sample from Noon to 1:00 p.m.

For this report, Cohoes “wall packs” have been eliminated from analysis.
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2.3.3.2 Indoor Lighting Results

Examples of the indoor, sensor-controlled lighting types and locations are shown in Figure 58.

Figure 58. Typical Indoor Lighting Plans
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Staircase Lighting

Taitem Engineering performed energy monitoring for the two staircase circuits in Building 4. The circuit
referred to as the “east” staircase has higher (50%) maximum energy use than the circuit referred to as
“west” staircase circuit. This would make sense if the east circuit included some, but not all of the lights
in the elevator lobbies; the elevator lobbies have more lights than either the east or the west staircases,
thus two and a half times the expected energy use. It is unclear how many staircase lights are on the two
staircase circuits that were monitored in Building 4. Therefore, for the following interior energy
calculations, LRC used maximum pulse count on the monitoring circuit, rather than multiplying

maximum rated power of each luminaire by the (uncertain) quantity of luminaires.

Despite the fact that it is unclear which and how many staircase luminaires were monitored, the data show

that the sensors succeeded in dimming down the staircase lights, thus contributing to energy savings.
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Figure 59 shows an example for both staircase lighting circuits in Building 4. Figure 60 shows that the
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Figure 59. Monitoring Example of Two Staircase Circuits in Building 4
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As shown in Figure 58, Buildings 1 and 2 have staircases on the east and west sides of the buildings; the
east and west circuits were monitored separately. In the case of Buildings 1 and 2, the measured
maximum energy closely matches what would be expected. For both buildings, the maximum output in
the east staircases was 99% of expected, and the west staircases was 93%. However, to enable
comparison with Building 4 staircase monitoring, the energy savings calculations for Buildings 1 and 2
use the same calculation methodology as Building 4: maximum measured pulse, rather than maximum

rated output and luminaire quantity.

As shown in Figure 61 and Appendix F, staircase lighting in Buildings 1 and 2 also operated at reduced
output at night. However, Building 1 stair lights seem to spend longer time durations at full output
compared to those in Building 2. This is exactly as expected because Building 1 lights were deliberately

set to a longer delay time (15 minutes) than Building 2 (10 minutes) or Building 4 (5 minutes).

Figure 61. Detail Showing Typical Nightly Usage Patterns in Buildings 1 and 2
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Overall, Building 1 staircase lights had less energy savings than the two other buildings at the Cohoes site

(Figure 62). This supports the research hypothesis that longer delay times lead to lower energy savings.

Figure 62. Energy Savings in Staircases
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Building 4 Hallway Lighting

Monitoring of the first floor hallway lights showed a clear day/night occupancy cycle. However, the
hallways on the second and third floors do not show a clear pattern of dimming when vacant. It is
possible that the hallway lights on the second and third floors do not in fact dim in response to vacancy.
Before this monitoring started, LRC noted that the second and third floor lights were not dimming as
expected. The property management team sent personnel to recommission those lights. However, these
data still do not support the assumption that these second and third floor hallway lights are dimming.

Alternatively, there may have been a problem with the monitoring data.

Figure 63. Building 4 Hallway Lights Monitoring Comparison
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It is also strange that the first and third floor hallways do not have the same maximum energy use,
despite having the same luminaire types and quantities, and the same monitoring frequency (one minute)

Figure 64 shows that both the maximum and minimum energy use are different for the first and third

floor hallways.

Figure 64. Comparing Maximum and Minimum Energy Use by Floor for Same Luminaire Type
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It is also strange that programming for these lights was intended to operate at 80% output when occupied,
and 20% when vacant. Figure 65 shows that the lights in the first floor hallway appear to be operating at
about 87% of expected output when occupied, and about 65% output when vacant. However, these do not

correspond to the available settings from this manufacturer, making the cause for the data is unclear

Figure 65. Maximum and Minimum Levels Inconsistent with Expectations
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As a result of these curious inconsistencies, LRC did not attempt to draw conclusions about energy

savings between types of hallway lights or attempt to compare the lights to the other sensor-controlled

lighting on the site.
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2.3.4 Energy Discussion

The results of the energy monitoring at the three sites show that program settings for bi-level,
sensor-controlled lighting has a significant impact on energy savings. The systems demonstrated on
this project have the ability to adjust both the maximum output (when occupied) and minimum dim
level (when vacant), as well as time delay. Many of the parking lot lights at the Cohoes site appear to
be operating at less than 100% output when occupied; energy savings percentages would have been

lower if the circuits had operated at 100% of expected output when occupied.

As expected, the parking lot lights dimmed late at night when fewer residents use the space;
late-night dimming was another contributor to energy savings. Wall packs at the Mason’s Ridge site
saved considerable energy (80-81%) due to the fact that they illuminate spaces that are infrequently
visited by pedestrians (on the far side of the building); if the wall packs had been positioned on the
front of the building where the entrances are located, savings percentages would likely have been
lower. It is unfortunate that wall pack data from the Cohoes site were not available to quantify this
comparison. Spring wall pack data at the Landers site could be used for comparison, but this site is
adjacent to a busy boulevard. Since the traffic triggered the sensors to illuminate the area, there was
little sensor-controlled dimming. Wall Packs at the Landers site seem to have lower energy savings
percentages, perhaps due to the adjacent busy roadway. Nearby, extraneous activity is a consideration

when locating occupancy-sensor controlled lights.

Although hours of use for outdoor lighting were longer in winter than summer, the percent of maximum
energy used or saved did not change significantly between seasons. Interior lighting also showed energy
benefits from sensors and dimming. Staircase lights programmed with longer delay times (15 minutes)
resulted in less energy savings (23-36%) compared to staircase lights with shorter delay times. A delay
time of 5 minutes resulted in 43-47% savings, and a delay time of 10 minutes resulted in 38-41% savings.

It would be interesting in future studies to systematically evaluate the impact of dim settings and timer
delays on energy savings. There were several different dim settings specified for the parking lot
luminaires at both Cohoes and Masons Ridge sites. Parking lot lights at the Mason’s Ridge site had two
different timer-delay settings, and some lights were not programmed to dim at all when vacant. Parking
lights at the Cohoes site had four different timer-delay settings. Because of all of these different settings
mixed within circuits, it is difficult to draw conclusions about the relative impact of these settings on
energy savings. Theoretically, the lights at these sites could be used for a follow-up study; they could be

reprogrammed for consistent dim settings and delay times, as was done with the staircase lights.
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However, feedback from installation personnel about difficulty of programming may preclude such

inquiries. Also, more robust monitoring strategies should be employed to study these smaller differences.

Another lesson learned from this research was the difficulty of characterizing energy use patterns

of circuits with very low power demand (<100 W), especially with short monitoring intervals

(e.g., <1 minute). The monitoring equipment used at these sites was able to record circuit energy use
with a precision of 0.1667 watt-hours per measurement “pulse.” At a 30-second monitoring interval18,

a circuit would have to vary by 20W in order to register a change of one measurement “pulse.” At a
one-minute measurement intervall19, a circuit would have to vary by 10W. At a five-minute measurement
interval 20, circuit use would only have to vary by 2W to record a change. If future research intends to
measure the impact of delay times <five minutes for low power sources, greater precision of short
measurement intervals would be needed. Other circuit monitoring equipment is available that measures
current (amps) rather than energy (watt-hour) pulses; such monitoring equipment may have the precision
necessary to capture small changes in power demand with short measurement intervals. Alternatively,
newer lighting technology is now available that allows facility managers (and lighting researchers) to

evaluate energy use patterns for individual luminaires, rather than aggregating across an entire circuit.

18 Thirty-second monitoring interval was attempted at the Landers site.
19 One-minute interval was used at Mason’s Ridge and most of the Cohoes monitoring.

20 Five-minute interval was used for some circuits at Building 4 in Cohoes, for winter and half of shoulder season.
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Appendix A. Monitoring and Verification Plan

Energy Monitoring: Taitem Engineering will measure lighting energy use (measured in kWh) by use

of dataloggers connected to the lighting circuits at the circuit breaker panel. Current transformers will
be installed inside the breaker panel, and sensor wiring will be pulled outside the breaker panel, to an
adjacent locked instrumentation panel, mounted on the wall. The dataloggers will be installed in the
instrumentation panel, for purpose of secure but easy access to download data. Circuits will be
dedicated to one type of lighting only, for example, wall packs will be on one circuit, lighting poles
will be on a separate circuit, and no other loads will be on either circuit. Data will be downloaded once
a month to a laptop computer, and transported to the Taitem Engineering home office. Data will then be
copied to our server, which is located in a locked and temperature-controlled server room. The data is
automatically backed up offsite daily along with our regular data backups. Raw data will be available for
review by NYSERDA.

Photometric Measurements: The LRC will take photometric measurements of the lighted exterior areas of
each site. Calibrated illuminance and luminance meters shall be used. Measurements shall be collected
after dark. Exterior photometric measurements shall be taken in accordance with recommendations of the

Illuminating Engineering Society of North America (IESNA), as follows:

The LRC will confirm the luminaire placement and design to confirm that lighting was installed as

designed and inspect and record the condition of the luminaires at each location.

The LRC will take horizontal illuminance/luminance measurements on the ground; and vertical
illuminance/luminance measurements at five feet above ground level on a regular grid around each
wall-mounted luminaire and between each pole-mounted luminaire. The measurements will be collected

shortly after installation, and repeated at the end of the monitoring period.

At each measurement location, geometric relationships shall be noted using a tape measure. Photos shall
be taken using a high-resolution digital camera (minimum 10 megapixels), without flash. Observation of
Lighting Controls: The LRC will observe the lighting to assess the actual operation of lighting controls
(i.e., whether exterior lights are mistakenly on at conditions of moderate light, such as late dawn, early
dusk, or passing clouds; and to assess how the lighting controls respond to occupancy/vacancy at each
location). These observations will occur at the beginning and end of monitoring period. Review an
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Analysis of Energy and Light Logger Data: The LRC will review and analyze the light logger and energy

data collected at each location, which will be supplied by Taitem Engineering.

Human Factors Assessment: The LRC will administer a questionnaire at each site to assess the exterior
lighting. The questionnaire will be administered to visitors and residents of the sites. Respondents will
also be given the opportunity to add comments about the lighting. The questionnaire will be provided for
comment by NYSERDA before administration at the sites. The LRC will submit the proposed
questionnaires for approval to the Rensselaer Polytechnic Institute’s Institutional Review Board (IRB)
for research with human subjects. The IRB shall confirm that questionnaire data collection is performed
in an acceptable and equitable manner. Questionnaires will be administered at least once at each of the
sites, since the new lighting has already been installed. If any equipment settings are changed to
optimize for energy efficiency or in response to feedback from the questionnaire, the questionnaire

will be re-administered a second time at that location(s). The questionnaires will be administered in
person. A nominal nonmonetary incentive may be offered for each survey completed in order to

encourage participation.
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Appendix B. Lighting Plans and Specifications,
Mason’s Ridge, New Windsor, NY

MASON RIDGE Il INITIAL SETTINGS 8/19/2015
PARKING LOT AND ROADWAY LIGHTING CONTROL SETTINGS

FIXTURE NUMBER & TYPE
1 2 3 4 5 6 7 3 9 10 11 12

A A A A A A A A A A A A

SENSOR SETTINGS (CREE OPTION K SENSOR)
FUNCTION A 7 7 2 2 2 2 2 7 7 2 2 2
FUNCTION D 3 3 3 3 3 3 3 3 3 2 2 2
FUNCTION L 0 0 4 4 4 4 4 0 0 2 2 2
FUNCTION H 7 7 7 4 7 7 7 7 7 4 7 7

EXTERIOR BUILDING MOUNTED LIGHTING (TYPE WP)

SENSOR SETTINGS (CREE OPTION K SENSOR)
FUNCTION A SETTING: 2
FUNCTION D SETTING: 2
FUNCTION L SETTING: 5
FUNCTION H SETTING: 7
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K Option Occupancy Control

For use with XSPT™ and XSP2™

Description:

The Cree occupancy control option allows multiple operating input power options for high and low modes. These input power mutlplers
are comveniently selected to balance LED e, lumen output and energy savings. Ocoupancy control options are designed to hawve
integrated and remoctely located sensors. Oocupancy control function is designed with all LEDs operating at the same input power for
maximum and uniform LED life.

The ccoupancy sensor used in the Cree K option uses passive infrared technology that reacts to changes in infrared energy (moving
heat) within the coverage area. During operation if motion is detected within the sensor’s coverage area, the relay in the sensor closes
and the lighting load is automatically turned on. When motion is no longer detected for the duration of the time settings, the relay
opens and the lighting load is turned off, or set to low level depending on the settings of the sensor. The occupancy sensor includes
independent field adjustable settings for Ambéent Light, Time Delay, High and Low Dimming.

The Ambient Light feature (4] is factory set at “disabled” which eliminates any daylight harvesting management and allows the fixture
to operabe only on ccocupancy. The Ambient Light feabure has eight possible settings and can be adusted from 20-1900 L {2-175FC)
When activated, the Ambient Light feature will only prevent the lights from turning on or going into high mode (depending on the
setting of the sensor) when ambient Bght exceeds the selected level. In the event ccoupancy switches a luminaire to high mode and
shortly thereafter ambient light levels increase abowve the selected ambient level, the unit will not immediately retum to low mode, ather
it must complete the set time cycle (Time Delay Feabture) prior to retuming to low mode. Settings will vary based on application. Please
b= aware that light fromn different sources may disrupt the amibient light feature. Testing and adjusting the Ambient Light feature is
recommended before adjusting settings for all other installed luminaires for the specific application.

The Time Delay feature (0 can be adjusted from 0.5 minutes to 30 minutes and is factory set at 4 minutes. Once motion is detected,
the lighting load will remnain unchanged until the set time cyde is completed.

The Low Dimming feature (L) can be adjusted from an off position to a maximum input power of £1%. This feature is factory set at 23%.

The High Dimming feature (H) can be adpsted from a 46% input power to a maximum input power of 100% and is factory set at 100%.

SENSOR FEATURES
:Time Delay A:Ambient Ligh
Pos : Min Pos @ Lux
0:08 0: 050

11

1
2

o
=

6:20

T30

H : High
Dimming
Fos! Fovwer
multi plier
0:0.48
1:0.58
2:084
3:072

Pos: Fower
multiplier
0 Off
1:0.18

2:049

3:022

4:082 4:027

5:0.50 5:0.1

6:1.00 6:0.35

T:1.00 T 0.4

CZB3IEX05

o ‘—‘_F.
E rBrEHDLDGT i B B0 b IEEQ

WHW.Cres.com/Eghting T (BOO) 236-6800 F (262) 504-5415



For use with XSPT™ and XSP2™

Sansor Settings
Time Delay Feature (D7 Ambilent Lewal Faature (&) Lo Damming Feature (L) High Damiming Feature (H)
Posttion Tima (Miry Postion L'%’SJ;“]“' Paostion '"ﬁjﬂm‘r Paostion '"ﬂ‘:up;:'r“
o oL a Test Mode a oFF a Ods
1 20 1 o1 1 1=
2 z 2 T 2 on 2 O
3 4 z 215 3 023 z o7z
4 [ 4 SED 4 oz7 4 gz
[ 15 [ oo [ 031 [ 0.0
[ 0 [ 1800 [ 03t & 100
7 0 T Disabia 7 0.1 T LOO
Motes
Sansor feature setings can ba ndepandently selected for dasred parforma
Factory Settings: Time (D 4min; Ambiant Light: (4 Disable; Low Dimming (L) 75mdd; High Dimming (Hr 525mA

K5P Saries Docupancy Control Option Output Multipliers
gt Powse Lurmen S Hour Coeuited Lumen
Muiltipliar Muiltiplicr (E0°F) :

(#1149 o

oe oM

023 022

027

oam

025

a4

045 0532 4%

Q.55 os aT%

0z4 Q70 9%

[+ ] o077 aT%

QB2 08e 9%

L= oo a9

1.00 100 a9

Mot Mutipliars are fior astimating purposas ony. Check actual spec sheet data where avalabia

Figure 1 - X5P Series Street Lights

Cowsrags Top View

Tempsnaturs 25° C
Cowsrags Sids Vies

-0
jpm—
400 30 wnr w =] o o) o
T3m 20m &m Z0m 10m Gim om
Sensor Details
Application Lens

Lens coverage: 207 (3.1m} optimal mownting helght and &0° (18.2m) diametar coverage with a 360° circular pattern. The minimum
X5P Sarles Street Light | and maximum mownting heights are 20° (E1m} and 40" (12.3m) respactively. Lens mounting hedght to coverage radius Is 1:1. Sea
Figure L Mate: When mounting helghts are abava 307 (9.m), the sensor only detacts large abjects such as forik Ift trucks or cars

Copyright & 2012 Ruud Lighting, Inc. - A Cree Company. A8 ights reserved. For Informational purposas only. See A— =
www.crea.com/lighting/product sfwarranty for warranty terms Crea, the Crea logo, and the BetaLED Techniology
logo ana reqgistered trademarks, and X5F1 and X5P2 ara trademarks of Cree, Inc. or oneof its subsidianies. b Y T

www.creg.com/Bghting T (600) 236-6600 F (262) 504-5415
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Appendix C. Lighting Plans and Specifications,
Lander Street, Newburgh, NY

LANDERS STREET INITIAL SETTINGS 8/19/2015
EXTERIOR BUILDING MOUNTED LIGHTING (TYPE WP)

SENSOR SETTINGS (CREE OPTION K SENSOR)

FUNCTION A SETTING: 2
FUNCTION D SETTING: 2
FUNCTION L SETTING: 5

FUNCTION H SETTING: 7
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K Option Occupancy Control

For use with XSPT™ and XSP2™

Description:

The Cree occupancy control option allows multiple operating input power options for high and low modes. These input power mutlplers
are comveniently selected to balance LED e, lumen output and energy savings. Ocoupancy control options are designed to hawve
integrated and remoctely located sensors. Oocupancy control function is designed with all LEDs operating at the same input power for
maximum and uniform LED life.

The ccoupancy sensor used in the Cree K option uses passive infrared technology that reacts to changes in infrared energy (moving
heat) within the coverage area. During operation if motion is detected within the sensor’s coverage area, the relay in the sensor closes
and the lighting load is automatically turned on. When motion is no longer detected for the duration of the time settings, the relay
opens and the lighting load is turned off, or set to low level depending on the settings of the sensor. The occupancy sensor includes
independent field adjustable settings for Ambéent Light, Time Delay, High and Low Dimming.

The Ambient Light feature (4] is factory set at “disabled” which eliminates any daylight harvesting management and allows the fixture
to operabe only on ccocupancy. The Ambient Light feabure has eight possible settings and can be adusted from 20-1900 L {2-175FC)
When activated, the Ambient Light feature will only prevent the lights from turning on or going into high mode (depending on the
setting of the sensor) when ambient Bght exceeds the selected level. In the event ccoupancy switches a luminaire to high mode and
shortly thereafter ambient light levels increase abowve the selected ambient level, the unit will not immediately retum to low mode, ather
it must complete the set time cycle (Time Delay Feabture) prior to retuming to low mode. Settings will vary based on application. Please
b= aware that light fromn different sources may disrupt the amibient light feature. Testing and adjusting the Ambient Light feature is
recommended before adjusting settings for all other installed luminaires for the specific application.

The Time Delay feature (0 can be adjusted from 0.5 minutes to 30 minutes and is factory set at 4 minutes. Once motion is detected,
the lighting load will remnain unchanged until the set time cyde is completed.

The Low Dimming feature (L) can be adjusted from an off position to a maximum input power of £1%. This feature is factory set at 23%.

The High Dimming feature (H) can be adpsted from a 46% input power to a maximum input power of 100% and is factory set at 100%.

SENSOR FEATURES
:Time Delay A:Ambient Ligh
Pos : Min Pos @ Lux
0:08 0: 050

11

1
2

o
=

6:20

T30

H : High
Dimming
Fos! Fovwer
multi plier
0:0.48
1:0.58
2:084
3:072

Pos: Fower
multiplier
0 Off
1:0.18

2:049

3:022

4:082 4:027

5:0.50 5:0.1

6:1.00 6:0.35

T:1.00 T 0.4
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For use with XSPT™ and XSP2™

Sansor Settings
Time Delay Feature (D7 Ambilent Lewal Faature (&) Lo Damming Feature (L) High Damiming Feature (H)
Posttion Tima (Miry Postion L'%’SJ;“]“' Paostion '"ﬁjﬂm‘r Paostion '"ﬂ‘:up;:'r“
o oL a Test Mode a oFF a Ods
1 20 1 o1 1 1=
2 z 2 T 2 on 2 O
3 4 z 215 3 023 z o7z
4 [ 4 SED 4 oz7 4 gz
[ 15 [ oo [ 031 [ 0.0
[ 0 [ 1800 [ 03t & 100
7 0 T Disabia 7 0.1 T LOO
Motes
Sansor feature setings can ba ndepandently selected for dasred parforma
Factory Settings: Time (D 4min; Ambiant Light: (4 Disable; Low Dimming (L) 75mdd; High Dimming (Hr 525mA

K5P Saries Docupancy Control Option Output Multipliers
gt Powse Lurmen S Hour Coeuited Lumen
Muiltipliar Muiltiplicr (E0°F) :

(#1149 o

oe oM

023 022

027

oam

025

a4

045 0532 4%

Q.55 os aT%

0z4 Q70 9%

[+ ] o077 aT%

QB2 08e 9%

L= oo a9

1.00 100 a9

Mot Mutipliars are fior astimating purposas ony. Check actual spec sheet data where avalabia

Figure 1 - X5P Series Street Lights

Cowsrags Top View

Tempsnaturs 25° C
Cowsrags Sids Vies

-0
jpm—
400 30 wnr w =] o o) o
T3m 20m &m Z0m 10m Gim om
Sensor Details
Application Lens

Lens coverage: 207 (3.1m} optimal mownting helght and &0° (18.2m) diametar coverage with a 360° circular pattern. The minimum
X5P Sarles Street Light | and maximum mownting heights are 20° (E1m} and 40" (12.3m) respactively. Lens mounting hedght to coverage radius Is 1:1. Sea
Figure L Mate: When mounting helghts are abava 307 (9.m), the sensor only detacts large abjects such as forik Ift trucks or cars

Copyright & 2012 Ruud Lighting, Inc. - A Cree Company. A8 ights reserved. For Informational purposas only. See A— =
www.crea.com/lighting/product sfwarranty for warranty terms Crea, the Crea logo, and the BetaLED Techniology
logo ana reqgistered trademarks, and X5F1 and X5P2 ara trademarks of Cree, Inc. or oneof its subsidianies. b Y T

www.creg.com/Bghting T (600) 236-6600 F (262) 504-5415
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Appendix D. Lighting Plans and Specifications, Lion
Heart Residences, Cohoes, NY
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COHOES LION HEART Il
PARKING LOT AND ROADWAY LIGHTING CONTROL SETTINGS
* Denotes Factory Setting =" Denotes Mo Satting

INITLAL SETTINGS £/18/2045

FIXTURE NUMBER & TYPE
1 z 5 | s 3 s | 7]es[s|w e[| lov|s|[v|vs|v|w|[a|[a|s 23 | 26 | 27 | 28| 25 | 30 | 31 | 32| 33 | 38 | 33
E-HI B-HS S-HS S-HE EHI B-HS £ © | € 8 | alalec|lalecle | a|lalecla  ale]lc AHS A-HS AHD AHS) A | A A A A | A A

SENIOR SETTINGS [SEMSOR SWITCH S8GR-5-0DF]
2| a | a | a| 8 a| a 3 : 3 3 3 3 3 a 3 3 3 3 3 3 a 3 3 Fl 2] &8 a1 1 1] 1 1 1 1
Bia] = . . . . . . . . . . . . . . . . . . . . . . B . . . B . . . B . .
x| - . . - . . - . . . - . . . - . . . - . . . - . . . . . . . . . . .
R R R N R B T B B o i i T B A B R SR O T BT T T T O AR B A
z 7| . . . - . . - . . . - . . . - . . . - . . . - . . . . . . . . . . .
=

Blel - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Zls| . B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
£y - . B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
21| . B . . . . . . . . . . . . . . . . . . . . . . . N 1 1| N 1 1
> 13| & 6 5 5 € 6 3 : : : = : 3 : = : = : 3 : = * 3 6 5 5 E * z 2 2 z z z
| v . B . . . . . . . . . . . . . . . . . . . . B . . . . . . . B . .
Bl a a & & a a 3 : | 2 2 1 3 3 2 a2 z ER 2 2 3 a 4 & | a3 3 3 3 El 3 £l
S| o0 0w M P P I I N A T PR I R B B o e ||| A
- 22 | . - - - . - - . . - - . . - - . - . - . - . - - . - . - 2 2 2 2 2 2

EXTERIOR BUILDING MOUNTED LIGHTING (TYPE WF)

SENSOR SETTINGS (CREE OPTION K SENSOR)
FUNCTION & SETTING:2
FUNCTION D SETTING: 2
FUNCTION L SETTING:3
FuNCTION B SETTING: 7

INTERIOR LIGHTING - BUILDING 1-FLOORS 1 & 3

SENSOR SETTINGS [LAMAR OCCU-SMART SENSOR)

FIXTURE TIME DELAY DCCURIED MODE UNOCCUPIED MODE
TYPE AL 3 MINUTES HESH QUTPUT 20% QUTPUT
| TePE A2 3 MINUTES HISH DUTPUT 20% QUTPUT
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INTERIOR LIGHTING - BUILDING 1 - FLOOR 1

SENSOR SETTIMNGS (CREE SMARTCAST SEMSOR)

FIXTURE

TIME DELAY OCCUPIED MODE UNDCCUPIED MODE

MODE

TYPE 24

3 MINUTES HESH OUTPUT 20% OUTPUT

GROUP MODE

INTERIOR LIGHTING - BUILDING 1 - FLOOR 2

SEMNSOR SETTIMGS (CREE SMARTCAST SEMSOR)

FIXTURE

TIME DELAY OCCUPIED MODE UNDCCUPIED MODE

MODE

TYPE A4

3 MINUTES HESH QUTPLUT 20% OUTPUT

INDEPENDENT MODE

INTERIOR LIGHTIMNG - BUILDING 1 - FLOOR 2

SEMNSOR SETTIMNGS (LAMAR OCCU-SMART SENSOR)

FIXTURE TIME DELAY OCCURIED MODE UNOCCUPIED MODE
TYPE AL 3 MINUTES HESH QUTPLUT 20% OUTPUT
TYPE A2 3 MINUTES HESH QUTPUT 20% QUTPUT

INTERIOR LIGHTIMNG - BUILDING 1 - FLOOR 2

SENSOR SETTIMNGS (LUTROM SENSOR)

FIXTURE

TIME DELAY OCCUPIED MODE UNOCCUPIED MODE

TYPE A3

3 MINUTES 0% OUTPUT 20% OUTPUT

INTERIOR LIGHTING - BUILDING 2

SENSOR SETTINGS (LAMAR OCCU-SMART SENSOR)

FIXTURE

TIME DELAY OCCUPIED MODE UNOCCUPIED MODE

TYPE AL

10 MINUTES HESH QUTPLUT 20% OUTPUT

INTERIOR LUGHTIMNG - BUILDING 3

SEMNSOR SETTIMNGS (LAMAR OCCU-SMART SENSOR)

FIXTURE

TIME DELAY OCCUPIED MODE UNDCCUPIED MODE

TYPE AL

13 MINUTES HESH QUTPLUT 20% OUTPUT




diseries

D-Series Size 1
LED Area Luminaire

rasng
Ky
Nl
COHOES SITE LIGHTING
™A
Introduction

The modern styling of the D-5eries is striking
yet unobtrusive - making a bold, progressive
statement even as it blends seamlessly with its

" - o
Specifications e [ environment.
EPA: 1:%3 o w The D-5eries distills the benefits of the latest in
- | e— l LED technology into a high performance, high
Length: i efficacy, long-life luminaire. The outstanding
) 13- L photometric performance results in sites with
Width: rel excellent uniformity, greater pole spacing and
Height: 71/ H lower power delmit_:,'. ltis idea_l for repl;u:ing! 'IEI.'_] -
: e 4A00W metal halide in pedestrian and area lighting
:""‘“-'Ef“ 7 lbs applicatiors with typical energy savings of 65%
Ak e and expected service life of over 100,000 hours.
Ordering Information EXAMPLE: D5X1 LED 60C 1000 40K T3M MVOLT 5PA DDBXD
S 3C
000K (30 Tapelshart || MWVOLT® Shipped installed JIF
'l"“ & (@ min us hpelgm | 120 sm :m:da PER  HEMA pwis-fack e :Iﬂ' e
EEETTN O T (T 08" metnting EEpaienly Nz | HS o DBLXD  Black
- o i min) medm | g1 | WA Boundpde B dEe | DAD  Manra
L E 000 000 | 50K SDORTD | 135 ol - manmg | MG Si0iammig | Juminum
* Th | g sy || g | W W | L Em | DNOD e
engines] m;nr medum apt | SPUMER S pok podbliiy bock™ | DOETHD Testured
g0 60l emered | Tl Bl m e I o
[1x um malr :
e M et A0 g Dot suting X “iu"i" W e
Rotated RPUMBA  Round pol: -
pi irel e | 2, | AT Tenured
&0l 6Lk n rn:mrn_; . —
o Rl o st
englnes] T Tpelshon ﬂmdsepanlelj' height 1 itz DWHCED Testured
s " Mzt zm BL3D E-evel switched optis ™ il
Tipe IIGII]U metnting dimming, 309 ™" N
redum oo Mgit
. boadetadip- | Blso B-level swiiched mied
TEW Tipewice qu'éﬁer.v dimming, 508 ™ optcs
e
NOTES
Termplate £2 Top of Pole 05T shwes i il e it e AEFESFay,Speciy ; mmﬁm rﬂnwﬁ&g’_
St ek | * RS e e R
g 05 DNIS  Segewit  DMIMS  Zaare + I::H:“a m‘;m B0C 530, & 40 53005 hist
E 135 . DMIRAS  Zat 16T DMIMS  Jaare 5 s s ae mrun:unmq-mmamu
e 1| 'éﬂ]m DR43RS  4ax50r* DMAME  JarTArC* & wﬁ;muammmmm For usm
arm m
Ensmple DMI9kS Ehotocal o ans shigead I from Acuty Brands
2L L. ! Controk. 5ea acoassks. ﬂ.ﬁ"" “;“m Aoy
1 CINTRA sTrIman
. g h:ﬂ:“mn-lwgrr':irgq)ﬁtr PER opfion
BUTIFLSN  Polool- S5 stk (8- 770 i — . Col 300242
MEOFISCA N ook - 550 el ik N ™ Vo ok matey (P - “ =, 0, pﬁunm&
ﬂ I DILEDF 150 Poaooo] - 55 fwesd -ack PEEOW) 'WTE, FIR, ﬂﬁm
= 2 Seringn ™ n
} EIHSRE U -m:mnnuuul Tenon Mounting Slipfitter ** b “© comtrok 59 M-t E:.'s:'P-?‘lJ hn:hﬁﬂ';
i B s s e i sar aw saw QB “”“mn;l"""“’““ T
} ESUHSGN s shickd lor G LD s 1T M0N0 ST TR ATNDD AT AT :; Ao ava ﬂnalmmmy: o0 Aommonies nformaton.
<% rmumzr vt g ey M KIS SIS TSN 0 IS0 STEE |18 ?:Ej fsques 120,207 or 247 votaga picn. Doubl s (F) s
NWLAR [OEST I g;‘_nll"qmm r BSTS- W TS 0B ESTEE N0 EOTEE N MSTIS-FED ASTE-4N 17 swailabla 'A’I:h-&l'l LEDs [S0C OdE
ottt 8 L] hqmlmmmhnmm mumm:hmdmdﬁppndu:
LT ONTA ‘Ona LithonlaWay = Conyars, Gaorgia 30012 » Phona: B00 2798041 » Fax: FTF18.1209 » www ithons com
LIGHTING. & 3011-2014 Aculty Brands Lighting, Inc. All dights resaned.

D-10



CREE®

Cree Configuration Tool With SmartCast™ Technology

Wireless Configuration Tool
Ircucies COT= W Ol

IMPORTANT SAFEGUARDS

When using electrical equipment, basic safety precautions should always be followed

nchuing the following:

READ AND FOLLOW ALL SAFETY INSTRUCTIONS

1. Caution: The batberes used n this davice may prasent a fire or chemical bum hazand §
mislraated. Do nol recharge, disassemble, heat above 1007°C (212°F) or dispose of in fire.
Replace battorias with CRTZ3A type orly Usa of another battery may present a risk of fire

or axplosion.
nat dispose of in fire.

Awvoid direct eye exposure to forward facing LED.
Indaar usa only and suitable for damp becations.

Ml pa

cauld vald your guthority to operate this equ pmeant,

Replace batteries at the same time using fresh cells only.

Dispose of used batteries propery. Keep away from children. Do not disassemble and do

Amy changes or modifications to these davices not explicidy approvad by mamufacturer

SAVE THESE INSTRUCTIONS FOR FUTURE REFEREMCE
+ LUUSH cable | part number; LAHO0206X0001A0 ) can be used to power tha davica in tha

absence of working batteries,

INSTALLATION INSTRUCTIONS

T

-

LED D suh:.-__ —

Eattery Compariment

LIS (Mini )
Port

Bettam
Wiew

I":-n:nl,."_ Salect
Eack |||¢S§/)

Teld
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UNIT DESCRIPTION= FIGURE 1

The Cree Corfiguration Tool is used to sel up and
conflgure Cree SmartCast™ Technoloay enabled devices,
Revelutionary OneButton™ Setup enables automated
satup of luminaires and dirmmers with little 1o no installer
intervention, With the press of a sinale button, SmartCast™
Technology enabled Juminaires and dimmers creabe their
own secure nelwork, learn about the spaces they're
installed in and form logical groups.

BATTERY INSTALLATION

STEP1:

Remove battery cover and install the two included CRIZ3A
batteries in the orlentation indicated by label on the
device.

STEP 2:

Replace battery cover,

SET UP NEW INSTALLATION

STEP1:
Turn Configuration Toel on using power button, Cree kogo
Iz displayad whan tool starts up, Sas Flgure 2,

STEP 2:

Cnce ready. the Configuration Tool will prampt to begin
CneButlon™ Setup. Be sure to have all devices powered
on before beainning COneButtan™ Setup, If other lighting
netwarks are found, select Set Up New Lo setup a new
installation,

STEP 3:

CneButton™ Setup will create a secure lighting network,
calizrate daylighting, and form luminaires and dimmers
into groups. The Configuration Tocl will display prograss
throughout this process,

Step 4:
CneButton™ Setup is complete and vour installation is

ready to use. Changes to groups and other settings can he
e from the Main Menw,

LPMOOZI ZH000EA]



Modify Groups

Sensor Settings
Test Ococupancy

Advanced

MAIN MENU

After starting the Conliguration Tool and setling up a new installation
or joining an existing installation, you will be brought to the Main
Mernu, See Figure 3,

Modify Groups
Create new groups by selecting devices
Merge axisting groups togaether
Add devices to an existing group
Ungroup an existing aroun

Sensor Settings
Make changes to motlon sensor settings, including tmeout
and cooupied/unoccupied levels
Repeat calipration of ambilent ekt sepsor,

Test Occupancy
Place molion sensors into a lest maode where they will have a
short timeout and operate individually to wverify operation and
placement,

Advanced
= Setting/Changing a PIN for the Configuration Toal
*  Device replacemeant
Add new devices to the existing liahting network
+  Joining a Fahting network
*  Resetting devices ar the lighting network

CLEANING

Cean using & cloth dampened only with water and a litthe mild
detergent, Use of solvents or hydrocarbon=based clearers may cause
permanent damage,

FCC NOTICE

This device complies with Fart 15 of the FCC Rules, Operation

i% subject to the following two conditions: (1) this device may

not cause harmful interference, and (2) this device must accept
any Interference received, Including interference that may cadse
undesired operation. Any chanaes or modifications not expressly
approved by the party responsible for complance could vold the
user's authority to operate the device.

This devics has been tested and found ta comply with the limits

for a Class A digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reascnable protection against
harmful interfererce when the device is operated in a commercial
erviranment, This device generates, uses, and can radiate racio
frequency energy and. if not installed and used in accordance with
the instruction manual, may cause harmful interference to radic
communications, Operation of this device in a residential area is likely
ta cause harmiul interference in which case the user will be regquired
to correct the interference at his own expense.

In addition, this device comples with ICES=003 of the Industny
Canada (IC) Regulations.

The LED in the front of this device operates within Risk Group 1 levels
per [EC 62477,

#2012 Croe, Ine, A vights recnrvad, Far mlermatianal pursees arky Cantent i wibieet e change, Sea iy, N, NN
wwworeecamylightirgipraducts/warranty for waranty ard moecifications Cree” ard the Cree logo are . _Hh h
-—

registered traoemarks, and SmartCast ™ and OneButton™ ane tragemark of Croe, Inc.

ZofZz

S ———
wwwcreecom/Bghting

LPROOII2EO006A]
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K Option Occupancy Control

For use with X5PT™ and X5P2™

Description:

The Cree cocupancy contrl option allows mulbiiple operating input power options for high and low modes. These input power mutiiplers
are conveniently selected to balance LED life, lumen output and energy savings. Occupancy control options are designed to hawe
integrated and remotely located sensors. Occupancy control function is designed with all LEDs operating at the same input power for
maximum and uniform LED [ife.

The occupancy sensor used in the Cree K option uses passive infrared technology that reacts to changes in infrared energy (maoving
heat) within the coverage area. During operation if motion is detected within the sensor's coverage area, the relay in the sensor closes
and the lighting load is automatically tumed on. When motion is no longer detected for the duration of the time settings, the relay
opens and the lighting load is tumed off, or set to low level depending on the settings of the sensor. The occupancy sensor includes
independent field adjustable settings for Amibient Light, Time Delay, High and Low Dimming.

The Ambient Light feature (A) is factory s=t at “disabled™ which eliminates any daylight harvesting management and allows the fixbure
to operate only on ccoupancy. The Amibient Light feabure has eight possible settings and can be adjusted from 20-1900 Lux (2-T7SFC)
When activated, the Ambient Light feature will only prevent the lights from turning on or going into high mode (depending on the
setting of the sensor) when ambient light exceeds the selected level. In the event cccupancy switches a luminaire to high mode and
shortly thereafter ambient light levels increase above the selected ambient bewvel, the unit will not immediately return to low mode, ather
it must complete the set time cycle (Time Delay Feature) prior to reburning to low mode. Settings will vary based on application. Please
be aware that light from different sources may disrupt the ambient light feature. Testing and adjusting the Ambient Light feature is
recommended before adjusting settings for all other installed luminaires for the specific application.

The Time Delay feature (0 can be adjusted from 0.5 minutes to 30 minutes and is factory set at 4 minutes. Onoe motion is detected,
the lighting load will remain unchanged until the set tme cycle is completed.

The Low Dimming feature (L) can be adjusted from an off position to a maximum input power of 41%. This feature is factory set at 23%.

The High Dimming fieature (H) can be adjusted from a 46% input power to a masdmum input power of 100% and is factory set at ¥D0%

SENSOR FEATURES
:Time Delay A:Ambient Light
Pas : Min Pas : Lux
0:05

i1

0:080
1:08TQ
2:03LA
3 :OSHA

Betal ED B
!rncr-umocw e e A LEEEQ

www.orescomdighting T (BOO) 236-6800 F (262) 504-5415
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For use with XSP1T™ and X5P2™

Sensor Settings
Tima Dalay Featura () Amblent Level Featura (A0 Low Dimming Faatune (L) High Dirming Feature (H}
Desibon Time: (M Pstion "'?'Lt,_,;‘]“' Bostion "'ﬁ":ﬁ:'r“ pastion "m;;:r"
o o5 o Test Mode o OFF o 045
20 015 1 53
z 2 o 2 ol 2 OE4
4 3 s 3 023 ] 07z
= 4 550 E oa7 4 ful=ry
5 = = o0 5 o5 5 =l
g 0 E 1900 £ 035 & 130
7 30 7 Disabia ] 0.1 7 100
Mates
Sarsor Teatura satt NEs Son 04 ndepandently Jakectad far desired [pearfarmance
Factory Sattings: Tima {I0c 4ming; Amblant Light (&) Disabla; Low Dimming (Lx 75me; High Dimming (H): 525ma,
XSP Sarles Occupancy Conkral Option Cutput Multipliors
Inpt Powar Luman Mairtenance Facter 8 15.¢
st picr Huttipliar =
s o5
o o1
037
o=
O35
L]
045 [ 1-+] Q4%
055 sl 3%
DE4 oro 3%
o7z aFT 5K
oEz2 oBes I
000 om o
100 100 am
Hate: Muttipliers ane for estimating purpasas only. Check achusl spec shaot data whore availiabia.
Flgure 1 - XSP Serles Street Lights
Temperstue 23°C
Coversga Skis VW
a
L h‘.
pr—
L w 00 wr o wr o 00
am am Gl Eidm pi= (4] awm

Sensor Detalls

Application

Lens

XEP Saorles Stroat Light

Lens covaragae: 30° (90m) optimal mounting hesght and 60' (1B.3m) damatar coverage with 3 360° cincular pattern. Tha minsmum
and masxsmum mounting hasghts are 30° (EAm) and 40° (12 2m} respectivaly. Lens mounting height to coverage radius is 1. Sea
Figura 1. Note: Whan mounting hkeights are above 30' (9.0m), the sersor only detects Brge objects such as fark Bt Erucks ar cars.

Copyright & 2012 Ruud Lighbing, Inc. - A Crea Companty. Al ights reservec. For informmiational purposas anty. Sea
WWW.C re.coemy ighbing fproducts/warranty for wanranty terms Cree, S Cree iogo, and the Betal BD Technalkogy
loga are rogisterod trademarks, and XEM and X552 aro trademarks of Cree, Inc. or one af ks subsdancs

www.creacom/lighting T (BOO0) 236-6800 F (262) 504-5415
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Radio Powr Savirm Wireless Wall-Mount Occupancy and Vacancy Sensors

3EO4B1g 1 O7.0B.14
Wireless Wall-Mount Sensor

Lutrons wall-mounted occupancy and vacancy sensors
are wireless, battery-powered, passive infrared (FIF)
sensors that automatically control lights via RF
communication to compatible dimming or switching
devices. Thess sensors detect the heat from people
maoving within an area to determine when the space is
occupied. The sensors then wirelessly transmit the
approprate commands to the associated dimming aor
switching devices to turn the lights on or off automatically.
They combine both convenience and exceptional energy
savings along with ease of installabon.

Features

Wireless occupancy/vacancy sensor has 2 settings
available: Auto-OndAuto-Off, and Manual-Cn/Auto-Off

Vacancy model mests CA Title 24 requirements

Passive infrared motion detection with exclusive Lutrons
¥ZTw Technology for ine motion detection

180" field of wew model:

— Minor motion = 1500 ft2 (130.4 m3)

— Maijor motion = 3000 fi2 (278.7 m2)

407 figdd of view modal: Models Available

— Major motion = 2600 #2 (2323 m®) Coverage Type

Hallway model with long, namrow figld of vew: Sensor Type

- Maijor motion = coverage of up to 150 ft (45.7 m) Frequency/Channel Code
Simple and intuitive adjustments available for Timeout,
Activity, and Auto-On settings

Accessible test buttons make setup easy

Lens iluminates during test mode to venfy ideal locations
Multiple sensors can be added for extended coverage; Frequency/Channel Code

Example:
LRF2-VHLE-P-WH
(434 MHz White Hallway Vacancy Sensor)

refer to product specification submittal of receiving device 2 = 431.0 - 4370 MHz (US, Canada, Mexico, Brazil)*
to determine system mits 3 = BBB.125 - BeD.850 MHz (Europe and UAE)
10-year battery life design 4 = B6B.125 — BEB. 475 MHz (China and Singapore)
AoHS compliant 6 = BB5.5 — BB6.5 MHz (India)

For use with Lutrone products only Sensor Type

Communicates to vanous wireless Lutrone Clear Connects 0 = Cccupancy™Macancy [Auto-OndAuto-Off)
systems” V = Vacancy (Manual-On/futo- O™

Contact Lutron Customer Senvice st www lutron.com for fregquency/ Coverage Type

R R P e I vy

K = 90° Cormner-Mount
W = 180° Wal-Maount

*  BAA complant models availsble for LRF2 cangaursﬁuns. Add &Ll prefic
to yowr chosen model number. Exampla: ULRFZ-OWLE-P

** Vecancy sensor type for LAF2 models only

SLUTRON. SPECIFICATION SUBMITTAL Page 1 |
Job Name: Maodel Numbers:
Lions Heart Cohoes | LRF2-OHLB-P \ |

JobNumber: || | I |
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Radio Powr Savrna

Wireless Wall-Mount Occupancy and Vacancy Sensors

Specifications

Regulatory
Lutron Quality Systems Registered to 150 9001 :2008

Regulatory Approvals

LRF2-

cULus listed

FCC certified

IC certified

COFETEL certified

AMATEL certified

SUTEL ceriified

Meets CA (U.S.A) Energy Commission Title 24
requirements

LRF3-

CE marked (European Union)

TRA type approved (United Arab Emirates)
CITC type approved (Saudi Arabia)

LRF4-

SRRC type approved (Mainland China)

iDA reqgistered (Singapore)

LRF5-

WPC type approved (India) [expected 1 2014]

Power/Performance

Operating voltage: 3 V=

Operating current: 14 pd nominal

Requires one CR 123 lithium battery

10-year battery-life design

Mon-volatile memory (saved changes are stored dunng
power |oss)

Environment

Temperature: 32 °F to 104 °F (0 °C to 40 C)

For indoor use only

SLUTRON. SPECIFICATION SUEMITTAL

3684819 2 070614

RF Range

Distance between local load controls and sensor should
not exceed B0 ft (18 m) line-of-sight or 30 ft (9 m) through
walls.

Sensor Coverage Test

Dedicated test button

Lens iluminates crange in response to motion dunng test
mode

Wireless Communication Test
Dedicated test button
Turn associated loads on and off

Timeout Options

1 minute”

5 minutes

15 minutes (default setting)
30 minutes

Auto-On Options (Occupancy Versions Only)
Enabled: Sensor turns lights ON and OFF automatically
(default ==tting)

Disabled™: Lights must be tumed OM manualhly from
dimming ar switching device. Sensor turns ights OFF
automaticaly

Sensitivity Options

Low Activity: # (default setting)

Medium Activity: §

High Activity: &

Intended for use in high-aciivity, brefly-ocoupied areas only

* There s a 15-second grace period that begins when the lights are

sutomaticaly tumed off, during which the lights will sutomatically fum
back on in response to motion. This grace penod is provided as 8 saiety
and convenience featune in the event the ights furn off while the room is
sfil oocupied, so that ﬂ'euserduearmrﬁedmma'ual:}[,' turn the lights
back on. After 15 seconds, the grace period expires and the ights must
be manuslly turned on.

Page |2

Job Name:
Licns Heart Cohoes

Job Number:

LRF2-OHLB-P

Model Numbers:
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Radio Powr Savrns

Wireless Wall-Mount Occupancy and Vacancy Sensors

Installation Overview

Sensor Placement

The mounting height of the sensor should be between & ft
and 8 ft (1.6 m and 2.4 m).

For smaller rooms less than 12 ft < 12 & (3.7 m = 3.7 m),
detection may be improved by mounting the sensor at & ft
(1.8 m) from the floor.

The ability to detect motion requires that the sensor have
line-of-zight of all room occupants. The sensor must have
an unobstructed view of the room. DO NOT mount behind
or near tall cabinets, shebves, hanging fidtures, etc. The
sensor cannot detect occupants through glass obiects
such as patio- or shower doors.

Hot objects and moving air curents can affect the
performance of the sensor. To ensure proper operation,
the sensor should be mounted at least 4 f (1.2 m) away
from light bulbs and HWAC vents.

The performance of the sensor depends on a temperature
differential between the ambient room temperature and
that of room occupants, Warmer rooms may reduce the
sensor's ability to detect occupants.

Oistance between local load controls and sensor should
not exceed B0 ft (18 m) line-of-sight or 30 ft (9 m) through
walls.

SLUTRON: SPECIFICATION SUBMITTAL

368481 3 O7.0B.14

Page |3

Job Mame: Model Numbers:
Lions Heart Cohoes LRF2-CHLB-P
Job Number:
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Radio Powr Savrna

Wireless Wall-Mount Occupancy and Vacancy Sensors

Mounting

1807 and hallway sensors mount directhy to wall with

mounting bracket (ncluded). See Figure Al

007 sensors mount directly in cormer ar on wall offset

away from comer with mouniing bracket (included). See

Figure B.

— Temporary mounting is recommended to test sensor
coverage and wireless communication befors
permanently installing the senszor.

«  Temporary mounting: A 36me Commandw adhesive
strip is provided for temporanly mounting and
testing the sensor. This strip is designed for easy,
damapge-free removal and is not reusable.

* Pemanent mounting: Mounting bracket, screws,
and anchors are prowided to mount sensor.

The Fexible Mounting Armature, LRF-ARM-WH

[purchaszed separately), alows senzors to be mounted at

greater heights on a ceiling, wall, or other flat surface.

— The ball-and-clamp design expands the coverage
area for Lutrons standard wall-, comer-, or hall-mount
sensars. See Figure C.

— Common mounting areas: warehouse asles, loading
docks, long hallways.

Figure C. Flexible Mounting Armature

Me=surerments are: in [mmj)
3.625
R —
182

3EB4810 4 O070EA4

Figure A_ 180° Wall-Mount Sensor and Hallway Sensor

_Es

Mounting Brachst

5_._-——-—_-:5'

0
’

{

Figure B. 90° Corner-Mount Sensor

Mounting Bracket
{fior wall or ceiling)

h X

CLUTRON: SPECIFICATION SUBMITTAL

Mounting Bracket

3m and Command are trademarks of 3M Company.
Pags |4

Job Mame: Model Numbers:
Lions Heart Cohoes LRF2-OHLB-P
Job Mumber:
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Radio Powr Savrna Wireless Wall-Mount Occupancy and Vacancy Sensors

3684819 5 070614

Dimensions

4.35in j
(140 mm)

L.8in 1.35n

e @Emm T e EAmm T
LHUTRON: SPECIFICATION SUBMITTAL Pags |5
Job Name: Model Numbers:
Lions Heart Cohoes LRF2-OHLB-P
Job Number:
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Radio Powr Savrns

Wireless Wall-Mount Occupancy and Vacancy Sensors

Coverage Diagrams

180° Wall-Mount Sensors
Models: LRFX-OWLB-P-WH and LRFX-VWLEB-P-WH

Horizontal Beam Diagram

251 _
(7.6 m)

20t K
BimHU HY S A8 A S '

8.1 m) '
25ft _
(7.6 m)
| | | | |
0 10ft 20 ft 30 ft 40 ft
(3.0 mj (8.1 m) B4 m) 2.2 m)

Vertical Beam Diagram®

Tt

T i

. A

3EB4B1Q 6 070614

Tested Coverage Area
[ | Msaior motion coverage: 3000 1 (2787 )

:l Minor motion coverage: 1500 f# (139.4 m?)
Compiant to MEMA WDT test grid (shown below)

|-’-Em|

=

=g
mch

3=

T I I
13 ft 20 ft 30 ft 40 ft
(3.0 mj (8.1 m) B4 m) 2.2 m)

50 ft o
N [15.2 m) |
. B0 ft -
{1B.3m) *
I |
50 ft B0 ft
2 mj (8.3 m)
I 1
50 ft B0 ft
{M52m  (1B3m)

Sensor mounting shown at T ft (2.1 m). Mounting height should be bebween & ft and 8 it (1.6 m and 2.4 m).

OLUTRON:. SPECIFICATION SUBMITTAL

Page |6

Job Mame: Model Numbers:
Licns Heart Cohoes LRF2-OHLB-P
Job Number:
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Radio Powr Savrm Wireless Wall-Mount Occupancy and Vacancy Sensors

3684819 7 O7.0B.14

Coverage Diagrams

90° Corner-Mount Sensors
Models: LRFX-0KLE-P-WH and LRFX-VELB-P-WH

Horizontal Beam Diagram Tested Coverage Area
:l Major motion coverage: 2500 i (2323 m7)

[ | Minor motion coverage: 1225 2 (113.8 m?)
Caompliant to NEMA WOT fest grid (shown below)

<
i,
5
B
v
1
|
T
7 /
’ L3 )
s oy
i f&;" -?}.::lf
" %
e
Vertical Beam Diagram®
T it .
g
| | | | | |
0 10t 20t 30 ft A0 fit BOft
(3.0m &1 mi B4 mj {22m  (152m)
Sensor mounting shown at 7 ft (2.1 m). Mounting height should be between & fi and 8 f (1.6 m and 2.4 m).
SLUTRON. SPECIFICATION SUBMITTAL Pags |7
Job Name: Model Numbers:
Lions Heart Cohoes LRF2-OHLB-P
Job Number:
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Radio Powr Savrna

Wireless Wall-Mount Occupancy and Vacancy Sensors

Coverage Diagrams

Hallway Sensors

3E8481g B O7.0B14

Models: | RFX-0OHLB-P-WH and LEFX-VHLB-P-WH

v Designed to mount at the end of a halhway with a clear
view down the length of a hall.

v Detection at longer distances is best when motion occurs
at right angles to the sensor.

v Multiple sensors can be used to extend coverage.

Maximum Recommended Hallway Length

Hall Width Hall Length
Gft(l.8mjorkess |50 {152 m)
Lt (24 morless 100 ft (30.5 m)
10 ft (3.0 m) or more | 150 ft @457 m)
Top View
5t
(1.5 mi
0 —fE= -
5 ft
(1.5 m)
T s B Tt e
a 25 fi 50 ft 75 ft 100 ft 125 ft 150 ft
(7.6 m) (152 m) 220m {30.5 mj {38.1 m| (457 mi
Side View"
Tt )
21 m ‘rc .
S i T T T T T |
a 25 fi 50 ft 75 ft 100 ft 125 ft 150 ft
(75 mi) (152 m) @2am {30.5m) {381 m {457 i

Sensor mounting shown at 7 ft (2.1 m). Mounting height should be between B ft and 8 ft (1.6 m and 2.4 m) and centered within halway

LLUTRON. SPECIFICATION SUEMITTAL Pags |8

Job Mame:

Job Number:

Liong Heart Cohoes

Model Numbers:
LRF2-OHLB-P
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LLUTRON.

Stairwell Fixture Solution
Installation Instructions

Important Motes

. Install and wire in accordance with national and local
alactrical codes, by a gualified profassional familiar with the
construction and operation of uminaie dectrical systems
and the hazards involwed.

. Fixtures are shipped with preset occupied and unoccupiad

light levets, Light levels may nead to be field adjusted to

mest local coda (seo Programming).

. Compatible with Lutron. Radio Powr Savr., wircless

occupancy sensors (not included). At a minimum, one

sansor per enfryway is requirad.

Note: Mot compatible with Radio Powr Savrs daylight
sansors or Ficoe. wireless controls,

. Emergency Ballast/Driver Options:

Tha amargency ballast/driver fdure provides a test button
with an LED for identification and to verify power. Pressing
the button will mimic an emergency power loss situation
{illurninate cne lamp for fluorescent only), werifying that the
emeargancy ballast/driver is properly wired and chargad.

Fluorescent Only

. Pre-wired Lutron. 1% dimming ballast. Reduced-wattage
T8 lamps are able to dim o a minimurm of 10% with an
EcoSystam. reducad-wattage dimming balast. 32 W T8
ballasts will not oparate with reduced-wattage lamps.

. Lamps are nct included with this fodure. For optimal

parformance, install new lamps with instaliation. Use

only with lamps conforming to the IEC 60081/80901

specification. Lutron recommends GE, Syhvania, or

Philips lamps that are certified for dimming.

Note: Consult lamp manufacturer for lamp bum-in
requirements. To bum-in, see Figure D.

. 0 to 90% humidity. Non-condensing, indoon/dry location
usa only. Ambiant operating temperatura 50 to 104 °F
{10to 40 °C)

LED Only

. LEDs are integrated info the fixdure. To ensure propar
parformance, avoid making contact with the LEDs.

. O to 90% humidity. Mon-condensing, indoon'dry location
usa only. Ambiant operating temperatura 32 to 104 °F
{0 to 40 °C)

www.lutron.com

IMPORTANT INFORMATION

Please Read Before Installing

Figure A: Installation Components
T/8in (22 mmj
dameier power
—— knockout (&)

Cc'lrc,ealed
ritegrated |
wiralass I."I
control )

device -

Remove cover
plate screws
{dx for 2 f)
(B for 4 f)

Installation

WARNING! Shock Hazard. May result in sericus injury or

death. Switch off power o all power feeds via circult breaker
or eolator before wirng or sanacing.

. Turmn off power to the fixture location.

. Hemove the axisting fodune {if applicable), presarving the powear wiring.

. Carefully remove the lans:

A, For vandal resistant option, loosen capture plate screws with
sacurty bit and shide capiure plate to rear of fictuna.

B. Apply prassure to the canter of the lens, removing one kens edge
off tha lip of the fodure.

C. Lt edge of lons and rotate away from the fodure to remove.

. Hemove cover plate screws, and remove cover plate from fixdure

(zac Figure A).
Nota: To bypass the end caps, the cover plate can flax shightly to sase
its ramawal from the foduna.
Continued an next page...

PN 0414020 Bt
082014

Technical Support: 1.800.523.9466

D-23



Installation (continued)

. Datarmine the appropriate mounting method for the now 9. Restora power.
fixture. Llsa appropriate mounting hardwans to support 2 20 b
(4.54 kg) fodure; M4 (#8) screw recommended. Secure the fixdure fo

the wall or ceiling. BEl
Note: If using top or bottom knockouts with vandal resistant option,
th cakgiﬁre plate can ba ramoved and fipped to utiize all Mote: Fixtura will default to occupied light level fhigh-end).
nockouts.

. : 10. Datermmina the locafions of the wirsless occupancy sensors
. Connect tha Load Wires to the Ballast/Driver Conneclor {see Figure B). . ! - . 5
Con Power S0 to the Mains Di _ that will be associated with the wireless control devica (_see
Figure C). Ba sure to mount the sensors where they wil
Nofte: Ensure al components are property grounded and chack: that all datect occupancy, not just movernent of the door apening.
wires are securaly connected,

MNote:
Fluorescant Lamps Only: Emergency Balast — Al @ minimum, one sensor par eniryway is required.
— For input power winng, connect aithar tha Black wire for 120 V-, or — Compatitle with all Lutren. Fadio Powr Savr. wirsless

the Oranga wire for 277 W~ on the emergency balast to the linahot

inout tor of the pows . Cap off the power wi d ooCupancy sensors (not included). Mot compatible with
::gt usc;nnec = U, ¢ e yeuEe Radic Powr Savr. daylight sansors or Pico. windess

conirols. Sea the instruction sheet included with your

~ Connect Emergency Ballast Battery Disconnect priar to restaring sansor for more information, or at www.lutron.com/rps.

power to anable the emargency output.

. Replace the cover plate using the four scrows (seo Figure A). . cila sa to fodures (see ation}.

Mote: To bypass the end caps, the cover plate can flax sightly o ease 12, If desired, change the default factory settings (sensor
instalation into the fixiure body. timeout, cocupied light level, uncocupied ight laval).
Sea Programming.

13. Raplace the lens onto the fidure.

14. For vandal resistant option, slide captura p_late fo front D‘f )
Figure B: nput P Wiring fixture and secure capture plate screws using the sacurity bit.

For lamp wiring, consult the wiring diagram on the ballast/driver. — —

T
i — It
_— "* 5 Dirtvar L -
QFL::i - = = S
Load wires Ballastf L = 0
ipre-wirad) Drbver d
Comect 7/ 1
Ly Linetot
po—y
Power Souwrce
Frormi distributio
o ractor provGed]
T& Flucrescent Lamps with Emergency Ballast?
¢ % Emargancy Balast
- / .‘::,ﬁ:" Battery Disconnect
=
= Wira Black [120V~] of ) ) )
Orange (277 V-4 and csp 1 Ballast Disconnect is pre-wired to
(_ HBlack !___,‘_('"’ off fhe wira not used. components.
e, Crange [ v | Lina/Hot 2 Emargency Balast instaliation is
| ({%}/ optional.
1 , Mauiral fwhite wirs) 3T8 Emergancy Ballasts contain a
I univarsal input wire and ane pre-wired
at the factory.

www.lutron.com Technical Support: 1.800.523.9466
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Association

Lutron. Radic Powr Savr. Wireless
Occupancy Sensors Only

1. Idantify which fixturas will have the same sensor associated
o tham. Typically, this will include al ficturas within the floor
aoove and the floor below the entryway (202 Figure CJ.
Mote: Up to nine fiiiures can have the samea sensor

associated to them, and up 1o rine 2ensaors can
ba azzociated to a fixture within RF rangs.

2. Preas and hold @ on the wirsless control devics for
approvimately B saconds unfil the ILs (Indicator Lights)
flazh (gea Figure D). Repeat this atep for all fidures
identified in step .

Associate only orne sersor at a tima,

Wireless control devices wil automatically retum to nommal
operation after 10 minutas of inactivity.

3. Preas and hold the "9 or *Lights Off" button on the sensor
for approximately & seconds until the lenz on the sensor
flashes crange (see Figure E) to complete Association.

Programming (Opticnal)

1. To adjust the desired ocoupied (high-and) and uncccupied
{low-end) light levals of the fixtura, antar programming moda
on the wirsless control device by prassing and holdng the
0 and & buttons for approdirmataly 3 seconds untd an IL
ztarts flashing (see Figure D).

2, Uszo a /o to adjust the desired occupied (high-and) light
lewel. Preas 00 once 1o continus. Use &/ w to adjust to
the desired unoccupiad (low-end) light leval. Figure F
zhows the approximata light level incrementz, as displayad
by the IL=.

3. Press 0 to save the light level sattings and retum the
wirsless control denica to nomnal operation.

* The wiraless control device will automatically exit
programming mode after 30 seconds if no buttons are
prassed, The new sattings will be saved only if all stepa
are complated.

# Dwring nomnal oparation, the ILs on the wiraless contral
davice will not match Figure F.

Motes:

- Default settings for occupied/unocccupied light levals are
depandent uoon model purchasad (504 0 or 80720),

- Timeout iz the tima delay until lights go to low-and aftar
no cocupancy is detacted. To change the timeout of the
Radio Powr Savrw ocoupancy senson, sae instruction
sheet provided with senscr.

www.lutron.com

Figure C: Typical Layout

Example below shows associated occupancy sensors uming
fetures on to occupied light level fhigh end).

Fltura ‘Wireless sansor

FF range [sarecr fo fodura):
- BO 1t {16 mi Ire of sight

- 30 1t {3 m) through nommal
coretrucon materals

Figure D: Wirsless
Control Device

Figure E: Lights Off Button

Fress and hold g or "Lights O button,

Tap
- Eutton O

+l Raice 4

*
* Lower

——
FASSm

[Front-Accassible Senvice Switch)

For burn-in ar emarngency mada, pul
cut to zand fura ta 100% Ight level,

L reficatar Lights (IL)

Figura F: Wirelezs Control Device Display Chart

*IL Display

(J=on
i@ = off

5/ 0000000
5| g eee0eCe

2 00O 00

Occupied
[High-end)

Unoccupied | 13:™
[Loww-gnd)
**To echieve 10% Lnocoupled Ight level on a raducad wataga T8, ihe wirskass

control dewice requires Teid adLEtment o 1% unoccupiad light level, LED dms
10 5% rallably.

g/ gleceeeee

10% | 208 | 30%

Technical Support: 1.800.523.9466
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Return to Factory Settings

Performing theso steps will disassociate all sensors that wera
previously aszociated to the fictura and return the ocoupied and
unoccupied light levels to their factory settings.

. On the wiraleas control device, quickly press @ 3 fimes., Hold @ on
the 2rd prass for goproximately 3 sacondz until the lights cydle up
and clown,

. Release @, then immediately tap @ 3 timas quickly,

1. Tha lights will cycle up and down 3 timas to verify that the device has
besan retumed to factory settings.

1

Troubleshooting

Symptoms Solution(s)

The light is fickering, = Check al wires, lamp connectionz, and sockets to ensure that they are propery conrected
flsshing, dropping out, | = Engure that 120-277 V- power iz presant and propery connected to the fistures
ardaoes not um an. Ermurs ambient tempsrature is within the spechied mros

Lights remain &t one = Varify that all sensors ars presant and within BF rangs®
level and do nat * Prasz the 'Q' or "Lightz Of* button on the senacr to verify that associstion is =til sctive and that fixburs is functioning property
change. » Ensurs that the FASS. is pushad in
= Pul the FASSw out to verify that the fixturs proceeds to occupied thigh-end) ight level within 10 ssconds
Senzor cannct be » Ermurs that 120-277 W power iz present and property connectsd o the ficures
sasociatad. » Ermurs the wireless control devics i2 in programming mode snd al ILa are flashing

Caonault troubleshooting section of sersor instruction =heet for more solutions, or visit www itron.comlps

Wirslags control device | » The wireless control devics does not respond to manusl control once a sansor s associated to it (except for re-ssscciation
does ot reapond ta and programming)

button pressss, Ersure that 120-277 V- power iz present and proparty connectsd to the fistures

Varify that ILe are iluminated on the wirsless control devics

Press the 'Q' or "Lights Off" button on the ssnsor to verify that ssscciation i stil active and that fedurs is functioning propserty

Wirslaes control device | » Varify that all sangors are presant and within FF rangs”
has t_'Z'F‘ ard baottom ILs Pul out and push in FASS.w then press the 'Q' or "Lightz Off* button on sach associsted sereor to venfy ssnsor battery e
flsshing. and asaccistion

Sensorkers iz flashing | » Sensor battery requires replacament
arsrge. = Sarmor may be in test mods for coverage detection, prees "Test” button on sensor to exit test mods

*  Was=anzor is mizsing or out of AF range for twa houre, the ficturss wil tum an to the cccupied Ight level and the top ard bottomn 1L on the winsless contral
devices wil flash. f 2 2ensor requires replacement, all fichures that it was szscciated to wil nesd to be retumed to factory ssttings. The new sensor and any
owerlapping 2anzors wil nead o be ssscciated /re-associated to the sppropriste fixtures.

Worldwide Headguarters Eurcpean Head ars Asian Headguarters

USA United Kingdom Singapore

Lutron Electronics Co, Inc. Lutron BA Ltd Lutron GL Lid

T200 Suter Road B Soversign Closa 15 Hoe Chiang Road
Coopersburg, PA 18036-1200 Lendon, E1W 3JF LK Towser Fiftean

LisA TEL: +44.(0020,7702.0857 Singapore, 083316

TEL: +1.610.282,3200 FAX: +44. (0020, 74580.6200 TEL: +85.6220 4666

Fap: +1.610.282.1242 Techrical support: +44.(020.7680.4481 R 485 62204333

Technical support: 1.800.623.0485 FREEPHOME: 0800282 107 Technica aupport: 200.120.4404

or +1.610.282.6701
Toll-fres: 1.888.LUTROMNA

Warranty:
www lutron.com/TechnicalDocurmentLibraryWamranty_CommarcialSystems, pdf

Lutron, €%, and Pico are registered trademarks and Radio Powr Sawr and
FASS are frademarks of Lutron Electronics Co., Inc.

@ 2014 Lutron Electronics Co., Inc.

www. lutron. com Technical Support: 1.800.523.9466
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LEDLAMP

SPECIFICATIONS

Ideal For

5-6 Inch Retrofit Tnm

Features
+ High Output Bright LEDs

* Instant On fo Full Brightness

* 50,000 Hour Life
* RoHS Compliant
= 5 Year Warranty

* Indoor / Switable for Wet Locations

= UL Listed
= Energy Star®

Housing Compatability
= Suitable for type IC, type Mon-IC

and Air Tight Housings

Specifications
Item Mumber
LEDRS&/827
Base Type
E2& Adapter
CRI
=80

Feit Electric Company

Input Power [watis)
20.5

Lumens

1245

Houwsing

Fits 57 & &" housings

Type B

.'\.
]
>
A
»
-
-
-
.
Standord base
odapter included.
s =
i
Incandescent Equiv. (waotts) Input Line Voltage
100 120
Lumen Efficiency rw) CCT
&0 2700K

Life Hours
50,000

4901 Gregg Rd. Pico Rivera, Ca 904860

D-27

1-800-543-Feit www fait.com



TYPE WP
XSP Series XSPWAOFC-1ZK

XSPW™ Wall Mount Luminaire

Product Description

The XEPW™ wall mount hemmnasre has a shm, low profile design intended for outdoor weall mounted
apglications. The rugged bghtessght alemenum housng and mountng box are designesd for
mstallaton over standard and mud mng single gang J-Boxes. The lummare allows for throogh-eined
or ponduit eriry from the top, bottom, sides and rear. The howsng design is imended specitically for
LED technology mchudng a weathertight LED dever compartment and thermal managesmsent. Optic

dezsign fextures industry-leading NanoOptic® Frecision Deldresry Orid™ system in multple distnbubans
Applications: Beneral area and secunty lighting

Performance Summary

Utilizes Detal ED® Technology

Hanophc® Precison Delreery Grid™ optic

Made inthe WS A of LS. and impaorted pars

CRI: k4mimum 70 Crl
CCT: 4000K (#/- 300K, 5TDOK (+/- S00K)

Limite:d Warrarty': 10 years on lumenare/ 10 years on Colorfast Deltatsard® finish

Orcering Information
Example: XEPWADFC-UZ

=L 0 2 F C - |1 'z K
; . = Input Fower | _ Color ;
Product ‘Version Mourting Optic Modukes o . Volage Dok Dptions
XEPW A 1] E - u A ¥ D-1III'
wal Type I Mefum | S000K ATH 1. Unwersl Braree m:gu:
3 ] [ . 1T 5 nﬂk-hrwpmnuguwcuﬂ
Type B Meiom | GFOOK N Caabr | 1 Sabvr Pdumil'mq:pac o details
ki T P
H Hack -Nolmhﬂemx
Ha-2T B umq!ﬂﬂ1?:r5whg
-] Fatinum Erone K
M w thﬂ"hll sheet o details
while ~ Awaiable weihi inpet Poser Desanalon C ooy
i wewwcros oo ey b Ty v
= Sainbie in Cart cnly

l%ﬁ% E@ll! @ - e Dt V3 1200972014 CRE

Us: www.cree.com/fighting T (000) 236-G300 F (262) 504-5415 Canada: wemw.cree.comicanada T (200) 473-1234 F (D00) 3007507
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X5PW™ Wall Mount Luminaire

Product Specifications
COMETRUCTION & MATERIALS
«  chm, low profile design

=0 I q speodically d
thermal management and dereer

r—

il fon LED applications with advanced LED

§ Fow imestall

L 0 0 o stamdard and mud ring
=mgle gang J-Doxes

+  Lummaire can also be direct mounted 1o a wall 2od ssface wired

+  Senmes o wall weth four 37167 (Smm) socrews (by others)

+  Condat entry fsom top, bofiom, sides, and e

+  Designed and UL apgeoved for easy through-winng

+  Designed for downlight applicabons only

+  Exclusive Colorfast Deltafazed® finish features an E-ooat epoxy primes with
an witra-durable powder topooal, proveding exoel lend resistance 1o conosion,
ulirnolet degradation and abrasion. Bronee, sibeer, black, whate, and platinum
brosce are available

+ Weight: 1 5lbs (4 kg

ELECTRICAL SYSTEM

*  Input Velinge: 120-277% or 347V, 5I/GO0NE, Class 2 diver

*  Power Factor = 0.9 at fulll lnad

*  Total Ikarmonic Distortionc < 0% at full boad

*  Integral 10kV S@ge supperssion proischon standasd

*  Toaddress innush curen, slow biow fuse o type CD reaier shoald be used
*  Searce Cument 015 ma

REGUILATORY & WVOLUMNTAMNY OUALIFICATIONS
+ clilus Listed

+  Saitable for wet locatons

+  Enchosure raled GG per IEC GOSFD

+ DL qualified. Please refer to hitp:/ fwens desigalights.omgOrL for most curment
information

+ 10&Y sge suppression profection bested m aocordance with EEE/ANSI CG2.41.2
*  Meets FCC Pt 15 standarnds for condected and rodabed emssons

«  Lummaire and firesh enducance tesied o wathstand 5000 bours of elevaiesd
amhbient sah fog corditons a5 defined m ASTM Standard 2 117

= Meets [y Amenican requirements within ANRs
*  RolisS compliant. Consult factery for addsional detmls

Us: wwscree.comyJlighting T (D00) 236-G000 F (26Z) 504~-5415

Electrical Data=
Tetal Cunent
stem
Impul Power =
. Haltz Wiatls
Ei T 120v oY 240¥ e MW
C o 25 0% F] (3] nis 014
' =3 = (-] oz (3] o .08
o Mrrienl dam = 25 C{TT T Actesl wertxr oy difier by + T sion cperaiong Someen 120 M0V 1%
. 26K hr 50K hr 5K be 100K ke
Ambient | P l.H"njF Projected® | Projecte | Progeciedt | Cakeubieds
fhe=g LMF LWF LNE LMF
c
et ™ 1m 1m 100 110
KR &
e c
; 103 1m 100 (L] L]
= g
C
15 102 100 0% 038 .58
|59°F) a
e c
. 101 ow LT oar nay
W [
T c
100 e oar 0% 0%
rH [g

"L vohr o TS (TT T e
i o wih A T 31 11, Fojer

TH 71 bord s LN 53 e amd o 2o il oTeg
oot o orw Ui s $ei 3 sethn s e

P e A Ll B0 0 ol v Bt b b e she dowes angioe g (DT e she packoaed LED-chigh
Uy erorrtweer wsh AL TM 31 11, Caloubeed Wahars speseTe 10T ArTEe B reeresl mm mnes (L0 dhe IESHA LW ED D8 ol

i i i s o i chesior urcler st [T} Lz B praciaged LED chiph
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XSPW™ Wall Mount Luminaire

Photometry

all published hminaire phatometric testing pedommesd 1o IESHA LM-79-02 standards by a svLAFP certified laboratary. To obtam an 1E5 file speoric to yow project

oonsult hittp: e cres ooy lighting

CEETL Text Roport & 2014 0017
CNSPWAITE US
irstial Delwercd Lemens: 2720

CEETL Texi Ropor & 2014 0318
CHSPEA=ID S
Irwtizl Do bwrerd Lomene 4087

%

7
s

i,

N

CEETL Tesi Mopon & 2004 0319
CNSPWARING US
Irstial Dolwercd Lomens: 2632

A M G 18 B 18 S e
- I == - Type || bbed jum Distritation
ar l
e ik ADIOK 5T00K
& e .U; £l .
R N e = Inpu Poser
1w | r{.__ an Cesignatar Iratial Diedremied EUE Ratwgz™ nitial Delvered BUAS Ealings™
- I _._l_ 7 o Lumens Per TH-15-11 Lumens: Pex TH-15-11
!
e C 3819 ST T 430 B Gl
o T =T
|m| G 252 ElUDEN TR BRG]

EXEPWAATD US

Mouming licsght: 107 (20m}A TG
Infsl Dolvened Lumons: 1ETS
Il N0 ot grade

-

4
(s

= i

E

ar| |
)

COCEPWATE UE

Moursing licighi: 10° {3 0m} &G
Inmal Bolvered Lumone: L5327
Inmal M ai grads

vl A |
,"—r.{: f s e kl. an
e -
il _f-” el
EEPWAITT IS

Mouring licsghic 10° (3 0m}A TG
Infind Dilvered Lumone: LETS
Infmal M ai grade
===ty
il E==nN0N
LI P
| s e e ey N
AEEN = AR

PR

EEEPWATE LS

Moursing licighi: 10° {3 0m} &G
Inmal Dokvered Lumome: 2537
Infmal M ai grade

+ el dcimeryod barrero 3 24 G {7 T Acraal produrson yicd ro e Bawem . 4 and 417% 2 il deinord urere
o ['op e ko 3a e 1S DU [ Tocieighs Upkghe [Qared Foeng e

s P st 15 11 gl

Type: Il bedim Distribation
A00OK 5T00K
Input Poses
Cesignatar Irchial Dedremied EUE Rabngs— il Dalvered BIAG Falings
Lumers” Pt TR-15-11 Lumens Per TH-15-11
C B9 ETUE 4 WF B1LG]
<] 255 EluDEl EXE B1U3 Gl

* il <dcimecyd e 3 25 C{TT T Acieal prochicson yicks roy sy Soweon 4 and 497 2l sl doivered lurers
o ' mcer Mk 29 e 115 06 Tockioh Upkgi: [darei fmng wn

wem s oI rsend T 15 11l gttt

& 204 Cree ino andior one of s subsidones. Al nghis eseved For niomatonal purposes only. Conlent & subject o change

Gt Wiee DI OO

Cobnriast Deltai

Farinershups, Inc
s www.cree.com/lighting

= for palents that cover these products. Cree®, the Cree logo, Betal FD®, HanoDphbc® y 3
are iegstered trdemarks, and X5PW™ and Frecson Defivery Gnd™ are rademarie of Cee, Ino. The UL logo is 2 regestened
rademark of UL LLE The Designlights Consortram logo and the DL OPL Listed logo are regstered tademarks of Northeast Energy Efiency

T (DO0) 23G-G200  F (202) 504-5415

e Betal HD Techrology logo, and

CREE&

Canada: wew.cree.comytanada T (200) 473-1234 F (DO0) D00-7507
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Appendix E. Photometric Measurements

E.1 Mason’s Ridge Il, New Windsor, NY

LRC used a tripod to hold the illuminance meter at five feet above the ground. The meter probe was
rotated to face the four nominal directions, as shown. Per recommended practice, measurements

were excluded in locations “facing” away from lighting, especially at the edge of the property. Also
excluded were points that were blocked or shaded by cars, and an area that would have been lighted
by a malfunctioning luminaire. These vertical illuminance measurements show that light is contributed

on the face from many angles.

Masons Ridge - Vertical llluminance Measurements, facing NORTH ﬁ

Data excluded because facing off-site

09 10 1.0
Cars 09 10 10 08 038 Cars 1.0 1.2 11 11
55 39 20 35 17 23 1.3 27 104 68 6.1 46

171 130 96 71 69 55 28 49 56 78 11.8 187 187 18.0 180 18.4 124

235 15.0 12.8 141 104 74 69 7.6 11.0 152 159 20.1 24.2 26.6 254 203 16.9 luminaire
184 12.8 136 130 30 78 29 9.6 12.0 11.2 13.3 148 16.2 159 145 13.0 10.8
149 119 132 113 85 77 74 75 76 76 77 84 89 84 76 76 68

9.2 73 6.0 Car 5.0 Car 4.4 4.7 Cars 46 41 46 50
74 6.0 438 3.7 35 33 3.1 28 36 4.0
6.3 49 4.1 3.3 3.2 26 25 21 19 3.6

253 16.3 119 114 106 6.8 59 6.6 82 119 153 182 188 27.8 19.1 17.7 16.1 Data excluded due to malfunctioning

Masons Ridge - Vertical llluminance Measurements, facing EAST <:|

21 21 22 22 38 41 34 27 26 29 59 69
24 24 25 26 44 6.8 5.0 31 31 33 8.5 10.7
28 28 47 32 79 16.8 16.5 36 45 39 12.7 185
36 39 30 33 60 40 99 139 17.7 220 246 220 201 47 38 41 44 32 34 58 69 86 105 141 169 183 23.7 224 212
30 46 34 35 62 73 102 136 176 213 270 309 178 73 39 47 48 34 37 62 73 91 119 147 16.7 21.7 260 272 16.7
40 50 41 42 65 82 103 138 11.1 216 242 179 126 91 50 67 60 46 36 71 81 101 124 159 19.2 221 22.6 188 13.3
58 68 57 71 76 93 111 136 176 20.2 202 19.2 169 123 7.7 82 72 63 45 85 92 11.8 146 179 20.1 209 201 18.2 114
76 84 91 106 83 11.6 135 149 15.0 148 147 142 144 114 114 125 11.7 9.7 6.8 11.2 113 140 16.0 19.1 20.8 21.7 209 16.7 10.6
7.5 105 129 16.1 126 172 162 142 95 9.7 99 109 115 13.0 13.0 169 165 153 10.7 144 128 149 165 17.4 176 17.2 16.7 148 838
19.1 165 16.8 73 79 12.8 13.3 18.2 19.0 16.8 18.1 17.3 17.1 119
18.5 21.7 23.0 55 7.2 12.5 13.6 19.4 24.2 19.9 23.1 27.0 215 16.0
19.0 21.2 26.2 18.7 6.1 7.1 12.7 149 19.6 23.1 15.1 18.2 20.8 24.5 19.7 19.2
Masons Ridge - Vertical llluminance Measurements, facing South u
163 131 9.0 75 71 41 438 48 47 48 43 35 28 3.1 36 45
16.7 125 93 6.2 6.2 6.6 7.0 79 81 80 57 46 34 38 46 59
98 76 36 22 36 79 35 12.2 102 84 61 45 33 40 41 55
21 20 18 18 20 20 22 23 24 26 246 29 32 37 34 34 34 33 32 31 33 33 35 40 43 48 57 63 75
22 20 21 22 24 27 25 29 31 38 270 40 44 45 45 45 46 46 46 44 43 47 47 52 55 63 75 86 108
30 28 30 30 31 35 38 41 44 51 242 59 65 67 62 64 67 65 60 62 61 61 62 67 73 85 103 124 140
44 43 46 43 52 47 58 68 67 73 207 85 92 101 100 49 97 92 84 89 88 87 86 90 101 12.0 148 179 175
54 55 73 75 71 87 97 105 116 11.2 116 11.2 126 139 147 145 13.8 13.2 128 139 136 13.0 13.1 129 140 16.1 175 18.0 113
42 6.3 108 10.6 12.8 13.7 18.8 19.5 19.4 185 17.2 149 163 158 16.2 16.7 175 20.1 21.3 214 20.2 19.1 16.8 16.0 158 16.4 17.5 18.6
10.6 11.7 125 21.0 19.8 16.1 13.7 13.0 13.8 14.4 13.4 13.6 15.0 16.1 184
7.8 132 145 17.9 18.2 149 9.9 9.7 106 12.7 12.4 108 11.7 13.0 13.0
59 7.6 17.6 18.2 19.0 18.2 76 7.1 73 84 13.8 66 58 48 4.2 338
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Masons Ridge - Vertical llluminance Measurements, facing West -

15.6
12.7
5.6
5.4
5.5
3.0

13.0
17.9
24.3
18.8
14.3
10.4
7.6
6.2
5.4

14.2
18.6
22.0
15.5
14.2
14.0
121
8.6
6.2
39
29
2.3

133
11.2
16.2
14.3
16.2
13.7
9.9
7.1
5.1
33
2.2
1.5

12.2
15.1
14.3
15.1
13.9
10.7
7.7
5.8
4.0
2.4
2.6
2.3

12.2

13.7

13.4
11.7 7.6
9.1 59
6.8 4.6
49 39
3.7 28
3.1 23
2.1

1.6

1.8

11

51 40 33 14

41 32 26 16

33 30 22 21

31 40 19 39

30 40 53 53

1.8 6.7 10.1 10.6
104 938
109 139
13.5 25.7

1.8
21
5.7
9.8
8.2
15.6
13.9
14.7
15.2

3.2

15.0
15.1
16.4
12.0
12.5
113
12.7
12.3
12.0
12.4

3.7
8.6
21.0

5.0
11.2
23.2

26.3 225.9

29.2
17.2
17.3
13.3
11.5
10.1

9.9

9.2

27.9
23.0
19.5
133
9.8
7.6
7.0
7.0

5.5
10.2
19.7
22,5
221
243
21.0
13.0

8.4

4.3 27 23 19 18
8.1 49 38 28 25
15.0 87 57 3.7 31
175 119 87 66 50 41 37
180 13.0 98 74 60 46 41
196 142 104 82 6.7 58 3.2
185 152 113 93 73 77 44
123 117 104 101 94 95 6.4
7.7 7.5 73 105 123 135 121
14.4

18.8

26.3 15.5

3.3

4.5
6.0
9.0
13.0
14.5
15.0
15.7

3.1

4.4
5.8
9.3
12.1
12.0
12.9
13.5

3.2

4.2
6.1
9.0
10.6
10.6
10.1
10.4

3.2

4.4
6.1
7.8
8.3
8.2
8.1
8.5

E.2 Lion Heart Residences, Cohoes, NY

E.2.1 Cohoes Exterior Parking Lots — Vertical Measurements

Measurement points in the three Cohoes parking lots are shown. These vertical illuminance measurements

show that light is contributed on the face from many angles.
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Cohoes - Vertical llluminance Measurements, facing NORTH ﬁ

Parking Lot at Building 1

44.9
33.8
19.5

24.7
24.4
23.0
20.7

29.9
37.8
42.7
38.8
22.2
13.5

6.3

253
23.9
20.1

20.7
28.0
37.4
38.4
24.6
13.6

6.1

3.8
10.6
20.5
24.6
25.3
24.1
18.4
1.1

24.7
32.6
32.6
37.5
351
219
12.3

7.0

7.9
13.6
22.2
23.2
24.2
20.4
13.8

Parking Lot at Building 2

39.5
40.9
35.9
30.0

38.8 37.4
40.9 37.4
344 324

25.1

26.4

49.1
44.3
36.0
27.0

Parking Lot at Building 4

28.0
25.6
12.7
5.1

19.1
32.7
31.1 30.3
31.3 30.2
15.1 16.4
6.6 6.0
3.4
2.7

20.2
333
36.6
333
18.2

7.5

23.7
334
35.2
29.4
21.3
13.6

6.7

4.7
113
18.2
22.5
20.7
21.9

28.9
28.8
34.1
39.9
39.9

39.4
34.4
28.4

43.5
38.7
22.3
7.9
4.4
3.1

25.3
32.0
339
30.3
22.0
14.1

8.5

24.3
28.0
26.4

18.6
33.0
42.5
41.6
40.9

45.0
42.7
37.9
28.5
20.3

41.5

40.0

24.6
9.3

23.1 26.0
30.7 30.7
324 313
29.6 29.0
22.2 245
15.6 15.6
9.3 115
7.6

32.0 356
33.6 36.5
31.8 37.0
324
19.4

21.1 17.6
33.6 30.7
45.9 43.2
48.1 46.4
43.7 483

51.0 43.6
40.6 41.8
41.2 37.6
340 332
23.0

39.1 413
40.8 41.9
28.1 29.8
103 103
4.1
3.5

28.3
25.8
23.9

40.0
39.9
29.3

24.8
29.0
40.9
33.2
46.5

30.0
29.8
28.1

42.3
44.8
29.0
10.5

37.5
39.0
42.0
39.0

28.2
38.7
43.5
46.1
45.7

22.6
23.8
23.6
20.2

22.8
36.2
43.2
41.2
25.6
10.2

5.8

3.9

24.7
37.5
37.7
34.5

34.2
48.1
53.7
50.5
45.5
35.8
26.3
17.9
12.1
13.8
17.7
12.6
17.5

28.1
36.2
41.7
40.5
26.1
9.4
4.1
33

28.2
31.8
32.8
30.8

43.2
54.5
59.3
51.4
41.2
32.1
23.2
15.2
12.0
11.4
14.2
13.7
11.4

6.5

4.1

36.2
23.5
8.8
4.3
3.4

315 29.1 23.1
31.3 31.8 27.9
341 30.6 245
322 293

41.5
46.1
54.5
48.1
37.8
30.0

36.4 32.1
49.7 50.0
513 611
49.4 56.4
42.8 4838
33.5 36.7

222 252 27.1

9.5 83

10.1 96 80
107 87 79
99 89 78

24.7
329
44.1

34.0 449 476
229 30.0 335

8.5
6.0
4.4

10.6 10.7
6.0
4.7
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18.0
20.7
20.2
20.0

29.0
45.2
53.2
50.9
44.3
33.6
26.2

8.1
7.5
73
6.4
4.9

48.3

31.4

10.6
6.5
4.7

11.0
15.4
16.7
17.0

24.5
34.8
49.1
50.5
39.8
28.2
22.0

7.3
8.1
8.2
7.7
6.2
4.2

27.5
389
44.4
47.7
30.8
11.4

6.7

5.0

10.0
11.4
1.1

27.6
36.8
46.4
47.3
22.4

9.4
14.4

15.0
13.6

11.2
8.9
6.3

4.3

32,6
44.9
48.1
46.9
29.3
10.8

4.8
5.1
6.3
6.2

25.6
17.9
19.5
38.8
26.4
18.0
123

13.9
12.8
10.7

5.7

47.5
30.6
12,5
7.3
4.9

3.9
3.5
3.2
3.2

28.6
35.4
36.5
33.1
20.1
12.4
4.4

1.1
10.0
10.0

6.2

32.0
49.7
49.9
49.7
315
14.4

7.6

5.0

3.7 35
32 28
2.7 26
24 24
30.8
441
51.3
53.2 513
353 38.0
159 155
7.4
4.9

3.5
2.7
25
21

235
353
44.0
43.9
324
14.6

3.0
23
21
1.9

23.8
35.4
41.1
36.7
26.8
133

2.7
2.0
21
1.6

23.8
35.4
371
32.2
24.5
133

35.1
314
23.0
12.8



Cohoes - Vertical llluminance Measurements, facing EAST :>

Parking Lot at Building 1
309 16.4 28.0 229 17.3 114 12.8
26.7 19.0 23.8 23.1 19.8 16.4 222
23.5 228 21.6 26.2 20.5 23.1 26.6 29.3 26.0
18,5 21.0 21.1 23.8 173 229 299 350 312
143 157 135 183 141 199 341 363 42.0
19.9 9.2 126 13.6 223 323 37.7
53 49 89 10.0 229 332 40.7

45 7.4 9.4 37.7
52 6.3 110
53 73 7.0 136 248 103 88 80 71 45 32 34 42 62 65 61 36 23 12 13

53 86 121 10.0 233 315 374 320 31.1 250 191 154 17.1 138 7.7 42 61 89 113 150 139 94 41 09 12
5.6 10.8 17.6 16.2 283 36.6 37.1 26.2 259 27.0 22.6 20.2 21.2 17.0 125 48 7.4 129 179 190 193 181 36 1.0 15

6.4 9.2 194 27.4 337 359 329 22.0 229 237 218 26.0 284 226 59 7.0 13.8 219 264 295 186 9.2 12 13
17.0 253 17.8
17.9 247 17.7

Parking Lot at Building 2

6.8 13.4 223 283 358 323 372 314 66 7.2 237 256 27.6 33.1 243 154
85 179 263 389 390 421 288 319 66 7.6 229 243 36.7 262 36.7 16.2
8.7 186 30.2 339 341 364 337 281 67 71 214 226 261 261 39.0 10.1
103 59 269 273 196 324 299 213 68 74 208 221 235 226 168 9.9
11.6 151 214 228 223 259 213 182 6.5 87 164 17.8 19.0 184 140 9.2

142 163 57 7.5 109 126 140 154 139 105

101 75 53 6.7 85 11.1 13.4 216 19.0 12.7

54 58
3.6
49.9 35.1 223 13.1 99 109 98 90 104 43 11.0 107 81 11.2 136 219 164 117

38.1 32.7 23.8 188 20.1 199 16.6 12.0 14.2 169 204 20.3 158 12,5 13.2 173 24.0 23.0 149
27.2 259 26.2 254 28.7 244 206 142 189 221 26.0 26.7 21.8 148 129 199 27.0 27.2 22.2
21.1 189 26.7 29.8 340 30.2 217 13.6 21.1 273 30.8 304 252 163 114 17.8 293 315 253

29.7 14.9
29.0 15.6 22.5
Parking Lot at Building 4
25.8 16.7 30.3 254 35.5 57.6 35.3 27.1 30.7 29.4 279 18.0
21.7 18.0 285 221 34.5 35.5 29.7 285 249 17.1
254 21.8 20.8 18.2 22.4 252 289 288 238 259 187 9.8 113 36.6 37.6 32.8 352 287 31.2 312 269 252 20.8 107

19.1 19.1 145 128 18.6 20.2 23.6 251 27.5 23.6 20.7 144 109 36.8 40.0 395 37.6 34.8 30.4 31.8 326 284 237 163 85
9.7 67 74 78 110 125 145 153 19.2 20.8 21.2 188 23.0 333 37.0 333 332 319 293 31.2 319 297 21.0 94 5.0
48 38 43 47 63 63 83 82 148 190 21.7 225 242 316 329 294 260 278 289 304 311 270 171 79 3.7
3.6 6.4 6.2 20.2 239 25.8 279 32.0 30.1 30.0 30.6
5.4 6.9 48 87 17.5 23.0 26.8 29.5 33.7 29.3 26.8 30.2 32.1 30.9
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Cohoes - Vertical llluminance Measurements, facing SOUTH @

Parking Lot at Building 1
9.2 10.7 10.5 14.7 19.6 243 27.5
148 16.7 9.3 21.1 245 279 328
21.2 19.6 24.6 194 251 275 30.8 34 373
245 254 273 229 241 245 314 339 394
26.2 259 265 22 19.8 189 27.7 269 37.8
214 219 174 169 17.1 19.1 243
13.9 15.4 18.7 11.2 12 114 136

74 143 78 6.15

107 7.8 121
16.3 203 121 221 20.6 23.2 24 234 219 186 17.8 189 21.7 219 211 20 17.6 145 12.2 116
31 34 37.8 22.6 439 418 40.4 355 255 39 40.9 40.7 40.4 40.6 356 32.6 34 373 359 37.7 394 39 315 27.1 255
41.6 443 453 39.2 445 479 44.7 40.6 47.6 44.9 43 439 473 43.8 395 415 429 414 424 37 51 45.1 41.2 418
43.2 421 405 413 43.3 39.4 40.7 419 403 45.8 39.2 39.2 42.8 50.2 48.5 449 44

29 314 31.8

27.5 26.8 27.4

Parking Lot at Building 2
11.0 12.7 13.8 146 128 141 125 58 83 70 61 62 62 55 50 4.6
226 21.0 223 249 150 185 155 75 94 79 64 73 80 72 240 6.5
29.0 27.2 309 314 151 206 173 9.7 113 85 67 79 91 93 202 83
33.1 326 356 354 260 210 182 10.2 108 88 83 81 96 11.1 11.1 10.9
354 375 422 369 257 19.2 151 11.2 103 82 78 80 94 123 128 124
123 103 180 55 71 71 86 193 13.8 13.7
107 87 59 63 69 73 77 107 11.2 129
9.2 89
13.3 134
33 49 69 102 17.9 19.2 19.7 214 26.0 283 27.7 246 21.2 21.2 227 23.6 23.6 208 21.2
43 6.9 11.2 17.0 26.0 33.7 37.9 37.5 40.5 46.4 50.6 43.3 451 40.1 40.7 42.8 42.7 40.0 38.8 384
3.8 83 140 21.2 293 3386 456 47.3 50.5 53.2 53.0 55.6 54.2 49.7 488 51.6 47.8 456 458 43.7

7.0 55 21.9 38.6 43.4 47.5 499 50.2 50.2 51.1 50.2 44.8 44.1 425 42.1
38.1 329 35.6 353 334 318
30.4 26.8 313 28.2 21.0

Parking Lot at Building 4

45 5.8 50 43 6.7 59 6.8 76 6.6 54 51 5.2

7.0 8.1 6.4 5.0 9.0 115 141 12.8 10.8 109 11.0
19.5 16.0 154 156 18.1 184 17.7 13.1 104 102 83 66 89 109 12.0 133 147 17.3 202 22.0 23.1 19.7 183 180 17.4 16.6
246 23.7 23.0 235 27.6 253 21.8 139 144 144 132 112 17.1 241 238 269 29.6 31.6 33.8 37.1 39.1 33.6 29.2 27.6 25.6 23.8
27.4 284 27.1 298 29.4 242 212 17.0 160 16.4 157 152 21.4 31.1 33.7 342 37.0 419 42.7 441 433 385 333 33.0 289 186

50.6 31.6 31.1 30.6 25.0 22.1 175 16.2 153 16.0 22.1 30.6 31.0 37.3 37.8 42,5 39.5 37.6 30.2 30.8
26.8 30.1 28.7 17.9 20.2 133 152 215 213 36.2 34.9 39.1 33.8 320
23.6 25.2 26.5 16.8 16.0 10.7 125 219 134 25.7 30.2 369 252 19.8
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Cohoes - Vertical llluminance Measurements, facing WEST

Parking Lot at Building 1

22.1
16.3
13.2

11.2
10.9

9.9
12.4

37.4
31.4
29.7
26.0
22.3
24.0
26.3

24.9
24.0
24.8

37.4
331
35.2
34.7
30.8
32.6
36.0
33.4
34.0
35.0
36.8
37.0
34.8

324
28.2
343
35.6
325
27.8
371
40.3
39.2
40.1
41.3
41.5
39.5
353
30.8

Parking Lot at Building 2

3.5
1.2
1.2
2.4

Parking Lot at Building 4

2.7
2.2
1.2
0.9

4.5
2.3
3.0
5.8

3.6
3.7
6.2
7.8
11.8
13.9
21.0
33.9

4.1
43
7.7
12.1
19.4
28.8

29.8
321
35.2
34.1
30.9
34.1
33.8
33.0
34.3
383
39.6
36.9
35.4

324
20.3
18.7
16.7
16.7

4.1
7.1
5.0

20.8
27.3
30.5
34.7
429
47.8

26.2
29.3
30.9
30.6
28.8
29.9
27.9

36.9
35.4
32.8

40.7
40.3
35.2
28.5
353

25.5
22.5
14.7
11.0

34.0
355
33.9
344

23.5
23.7
27.5
26.7
26.7
24.6
22.2

32,6
32.4
27.8

40.9
48.9
49.9
47.4
50.5

45.6
329
21.8
18.7
12.5

34.4
37.1
335
322
36.1
38.0

27.5
30.0
29.4
26.8
24.5
21.0
18.2
17.0

25.5
24.4
21.8

37.9
37.7
48.9
55.3
59.3

48.8
38.5
29.8
24.1

33.2
339
322
29.4
30.2
28.8

28.9
24.8
21.8

22.7
24.2
25.0

32.6
335
326
49.7
53.7

48.8
42.0
37.0
31.7

315
30.6
29.8
24.4

16.2
323
28.5
28.0

28.2
22.5
28.0
33.6
40.7

42.9
45.6
41.9
34.9

239
25.4
26.7
27.1
25.7
21.8
18.5
16.8

14.6
23.2
27.0
30.9

21.6
24.0
26.6
30.9
39.0
36.5
35.5
32,6
31.8
37.3
43.4
42.7
42.0

19.6
20.8
22.2
22.6
20.2
143
12.0
10.2

14.8
22.6
25.4
27.6

15.4
10.7
13.2
16.6
20.3
21.9
22.1
22,5
23.2
31.2
37.0
34.1
33.9

25.1

22.8
193
15.4
115
8.3
6.0

=

243 324
27.3 344
26.1 323
27.7 29.2

16.7
14.8

315
28.9

16.4 25.8

18.5

19.3
8.5

16.2

23.6
21.6
16.4
13.5

21.2 141
27.7 21.2
30.6 24.8
29.6 24.7

27.6 28.6
23.6 26.8
125 17.8
104 9.8

8.3
9.5

4.9
3.6
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34.5
34.2
31.4

38.6
4.4

32.8
29.4
23.7
17.8
12.9

123
13.8
15.6
21.0

34.0

27.2

28.1

18.9
6.8

30.6
30.6
26.7
26.5

39.2
43.6
37.9
29.1
23.4
17.3
14.6

10.6
14.9
13.9
19.5
26.5
25.0

24.1

21.9

16.7
8.0
6.8
8.3

24.6
30.7
31.4
29.9

345
36.2
37.5
24.6
23.2
18.4
14.2

11.2
17.9
23.5
27.5
25.4
26.3

29.1

23.7
19.8
14.3
7.4
3.8
4.0

12.7
29.4
311
34.2

25.7
28.3
30.5
27.2

9.3
12.9
10.3

11.9
18.5
21.3
27.3
27.2
27.5

24.9
24.0
22.5
22.4
18.7
15.7

16.0
219
27.1
313

12.3
6.7
8.6

20.1

16.8

13.1
9.5

9.5
15.2
20.5
20.8

18.7
20.5
22.7
22.7
21.8
26.2

12.6
20.0
22.3
25.7

8.1
9.5
10.3
10.8
11.6
9.8
8.3

8.4
11.0
11.7

9.3

321

26.9
29.8
29.1
26.1
28.5
317

11.2 9.2
16.6 14.2
19.9 15.6
21.5 14.7

45.0
39.0
35.1 40.8
40.0 46.2
33.1 319
26.5 24.9
28.8
311

79 6.0 66
9.1 6.2 125
84 89 17.4
8.1 13.5 245

44.8 36.8 29.1

355 281
37.2 315 281
329 284 26.0
29.4 26.0 24.7
24.0 21.6 20.8

21.3
223
23.9
25.8



Appendix F. Questionnaire Comments

F.1 Mason’s Ridge Il, New Windsor, NY
F.1.1 Wall Packs

e “The sensor goes on. It gets brighter. It's very bright here now. And you don't notice it,
even on the top floor.”

F.1.2 Parking Lots
¢ "Sometimes" too bright, elaborating "But, it's a good thing!"
F.1.3 Overall

¢ "l love the way they get brighter when | get closer. | get scared at night; these make me
feel better. | think they should do these everywhere."

o "Very safe!"

e "l do like the lights a lot"

o "l think the lights are really nice!"

F.2 Lion Heart Residences, Cohoes, NY
F.2.1 Wall Packs

o “l don't like light (shining) in my room. They shine in my window. | don't like that.”

e “l just notice when they go on and off.”

¢ Regarding sensor-controlled dimming: "It's pretty neat!" Walkways are "pretty well lit"

o Slightly disagreed about liking sensors: "Sometimes it's nice if you're by yourself.
Sometimes it's an aggravation."

e "When | take out the garbage, it does work perfectly." (However, concern about light
trespass from wall packs, prefers just parking lot lights.) "If | was living in the front
apartment (just the pole lights) would be perfect: not shining through blinds, not glaring
in the house all the time."

¢ Lots of negative comments from this subject, who expressed other negative emotions
about other topics. "A leaf will set it off" "I don't like the LED factor." (Person declined to
elaborate what aspect of LEDs were objectionable). "You have to be right under the
sensor in order for it to trip" (LRC experimenter also noticed this point)

e Interms of brightness: "They're perfect!"

e Sensor/dimmers "Love it!"

e Too dim: "as soon as you come out, they brighten right up."

e “Not bad at all.”

e ‘| love it just the way they (are).”

e ‘“Lights are on good timer.”
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F.2.2 Parking Lots

“Parking lot lights need more, or brighter.”

(Unlike the wall packs) “I don't see the ones on the pole.”

“If | dropped coin/keys close to Building 4 (=apartment building with elevators) | would
see them, but not if it was close to Building 3 (=central laundry/office).”

“Timing could use some help.”

Repeating "If | was living in the front apartment (just the pole lights) would be perfect: not
shining through blinds, not glaring in the house all the time."

Light output: "They got them adjusted well"

Regarding visibility of dropped items, agrees: "...because | (have) done it!"

"They should be brighter"

"(It seems like) they only brighten for like 3 seconds."

“It's perfect!”

Brightness: "Just right"

Safety: "l was one of the first to move in. | used to come out with my (late) dog. | love
how the sensors turn the light up."

“The lights are very relaxing and nice”

“Nice”

Regarding driveway lights "They are perfect timers. The driveway lights are perfect. You
can see stray animals, skunks. At a walking pace it works good."

F.2.3 Exterior Overall

Overall "much better" because "l do a lot of walking at night."
Overall: "It's good. I live on the third floor; they don't shine in my house."

F.2.4 Cohoes Interior

F.2.4.1 Stairway/Landing

“Shines under my door, a weather strip might help”

“Good”

"Like it to be just bright white 5000K"

"It's hard for my eyes to adjust.”

"l love them"

"Stay bright enough to unlock the door"

Doesn't think these need dimmers: "l think they should stay on in main hallway and
stairs when you come in." (Unlike hallway here in building 4)

“Very lit [sic] enough”

Overall “same” because sensors "Need adjustments”

F-2



F.2.4.2 Building 4 Hallway

o "Keepitup."
e Overall "About the same."
o "They are a little bright when you are under them." (referring to the CREE lights)
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Appendix G. Energy Data

G.1 Mason’s Ridge Il, New Windsor, NY

Masons Ridge - Lower Far Parking Lot - Winter

Max Rated Power x Monitoring Interval

Lower Far Parking Lot-WINTER
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Masons Ridge - Upper Far Parking Lot - Winter

Max Rated Power x Monitoring Interval

—— Upper Far Parking Lot-WINTER
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Masons Ridge - Upper Far Parking Lot - Summer

Max Rated Power x Monitoring Interval
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Masons Ridge - (Non-diming) Upper Near Parking Lot Monitoring - Winter

——Upper Near Parking Lot-WINTER

Max Rated Power x Monitoring Interval
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Masons Ridge - Wallpack Monitoring - Winter

Max Rated Power x Monitoring Interval
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G.2 Lander Street, Newburgh, NY

Landers Wallpacks Winter Monitoring
— NW Wallpack
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— NE Wallpack

Landers Wallpacks Winter Monitoring
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Landers Wallpacks Winter Monitoring
—— East Wallpack
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G.3 Lion Heart Residences, Cohoes, NY

Cohoes - Summer Monitoring 8/2-8/23/16
Watt-hours per monitoring interval (1 minute)

Max Rated Power x Monitoring Interval
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Cohoes - Summer Monitoring 8/2-8/23/16
Watt-hours per monitoring interval (1 minute)

West Hillside Lot - Summer

Max Rated Power x Monitoring Interval
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Cohoes - Summer Monitoring 8/2-8/23/16

Watt-hours per monitoring interval (1 minute) s0%of Rated viax
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——Clubhouse Lot-Summer

Max Rated Power x Monitoring Interval
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Cohoes - Summer Monitoring 8/2-8/23/16
Watt-hours per monitoring interval (1 minute) sss of Rated Max

Building1-Parking-Summer Max Rated Power x Monitoring Interval 19% of Rater Max
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Cohoes - Summer Monitoring 8/2-8/23/16
74% of Rated Max

Watt-hours per monitoring interval (5 minutes) /... . >~ "*
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Building 4 - Stair 1 ("West") - Summer Monitoring
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Building 4 - Stair 2 ("East") - Summer Monitoring

Buildingd-East Stairs-Summer
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Building 4 - Stair 2 ("East") - Winter Monitoring
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Building 1 - West Stairs - Summer Monitoring

Buildingl-West Stairs-Summer

Building 1 - West Stairs - Fall Monitoring
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Building 1 - West Stairs - Winter Monitoring
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Building 1 - East Stairs - Winter Monitoring
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East Stairs - Summer Monitoring

Building 2

Building2-East Stairs-Summer

-Se/8
- ¥2/3
- €e/8
- 2z/8
- 12/8

- 0Z/8

- 6T/8
- 81/8
- L1/8
- 91/8
- ST/8
- v1/8
- €L/8
- I/8
- 11/8
- ot/8
- 6/8
- 8/8
- L/8
- 9/8
-5/8
- v/8
- €/8

-z/8

N

SINOY-NEeM

1/8

Building 2 - East Stairs - Fall Monitoring
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Building 2 - East Stairs - Winter Monitoring
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Building4-1stFloorHall-Summer

Building 4 - 1st Floor Hall - Summer Monitoring
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Building4-2ndFloorHall-Summer
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Building 4 - 3rd Floor Hall - Summer Monitoring
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Building 4 - 3rd Floor Hall - Fall Monitoring
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NYSERDA, a public benefit corporation, offers objective
information and analysis, innovative programs,
technical expertise, and support to help New Yorkers
increase energy efficiency, save money, use renewable
energy, and reduce reliance on fossil fuels. NYSERDA
professionals work to protect the environment

and create clean-energy jobs. NYSERDA has been
developing partnerships to advance innovative energy
solutions in New York State since 1975.

To learn more about NYSERDA's programs and funding opportunities,
visit nyserda.ny.gov or follow us on Twitter, Facebook, YouTube, or

Instagram.

New York State toll free: 866-NYSERDA
Energy Research and local: 518-862-1090
Development Authority fax: 518-862-1091
17 Columbia Circle info@nyserda.ny.gov

Albany, NY 12203-6399 nyserda.ny.gov
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