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Background:

LightSavers is a project of the Toronto Atmospheric Fund (TAF), in affiliation with The Climate Group, and is
supported by the Ontario Power Authority and Natural Resources Canada. The LightSavers project aims to accelerate
deployment of advanced lighting technologies — Light Emitting Diodes (LEDs) and smart controls — in order to
reduce energy use and greenhouse gas emissions.

The first phase of the LightSavers project focuses on pilot testing advanced lighting technologies in real world
applications. Pilot projects are hosted by municipalities and public sector organizations across the Greater Toronto
Area. TAF coordinates ongoing monitoring and evaluation of pilot projects.

For more information on the LightSavers project, see www.lightsavers.ca.

For more information contact:
Bryan Purcell

Program Manager
bpurcell@tafund.org
416-393-6358

Disclaimer:

Mention of any commercial product, device, measurement instrument or specific lighting engineers/consultants in
this document does not represent an endorsement by TAF or Toronto Community Housing. The report summarizes
data collected on site at this specific pilot site and is not intended to predict the performance of the same or other
products on other sites.
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1.0 Executive Summary

This is a final report on the City of Toronto Community Housing Corporation (TCHC) LightSavers Pilot Project. The
project involved replacement of 140 High Pressure Sodium (HPS) parking garage lights with new Light Emitting
Diode (LED) parking garage lights, with new fluorescent parking garage lights, and with occupancy sensor controls.
The purposes of the project were as follows:

1. To evaluate whether the LED parking garage lights could be a viable and energy efficient alternative to the
conventional HPS lights commonly deployed for parking garage illumination across North America,

2. To evaluate whether the LED parking lights can compete with more conventional replacement technology
such as T8 fluorescent lights, and;

3. To evaluate the costs, savings and installation issues with occupancy sensors in parking garages.

Specific factors considered in this report include illuminance, uniformity, average illuminance over time, temperature
sensitivity, energy consumption, user reaction and economic performance. The pilot locations are two underground
residential building parking garages owned and operated by Toronto Community Housing.

Data was collected over a nine-month period beginning in February 2010. The key findings are summarized below:

e Energy consumption was reduced by over 70%.

e The LED fixtures exceeded the illuminance levels required by the Toronto Municipal Code and recommended
by the Illumination Engineering Society of North America (IESNA)*, without any changes to the number of
fixtures or the fixture spacing.

e Both the LED and fluorescent fixtures were perceived by building residents as providing higher light levels
and improved visibility compared to the baseline HPS lighting system, despite a designed reduction in
illuminance levels of 20-30%.

¢ llluminance uniformity was slightly better than the baseline design and much better than IESNA design
guidelines.

e There was no depreciation in average illuminance in the LED test areas over the nine-month (~6500 hour)
monitoring period.

e Temperature sensitivity (correlation between light output and ambient temperature) was present but within
expected parameters.

e The adaptive controls functioned as intended and were well received by building residents.

e The LED fixtures complete with adaptive controls are expected to pay for themselves within 10 years, while
payback with the motion sensor equipped fluorescent system was even shorter.

2.0 Site Description

The pilot sites are two underground residential parking garages located at 2743 Victoria Park Avenue and 2180
Ellesmere Avenue in the City of Toronto. The buildings are owned by Toronto Community Housing (TCH), Canada’s
largest social housing provider. The parking garages are used exclusively by the building residents as well as TCH
staff.

The Parking garage at 2180 Ellesmere is non-symmetrical and separated into four isolated zones: north, south, east,
and west. The north zone was retrofitted with dimmable LED fixtures; the south zone was retrofitted with dimmable
T8 fluorescent fixtures; and the east and west zones remained as HPS fixtures. Refer to Appendix B for a map of the
garage and the location of the test fixtures.

1 Recommended Practice 20-98, Lighting for Parking Facilities, IESNA
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The parking garage at 2743 Victoria Park is rectangular in shape, with seven rows of lighting fixtures. Two rows on the
east side of the garage were retrofitted with dimmable LED fixtures, half of the three middle rows on the north side
were retrofitted with dimmable T8 fixtures, and the rest of the fixtures remained as HPS fixtures. Refer to Appendix C
for a map of the garage including zone locations.

2.1 Baseline Lighting System

The original lighting system featured McGraw Edison fixtures using 100 Watt High Pressure Sodium (HPS) lamps, and
120 Volt electromagnetic ballasts. This fixture type is commonly found in parking garages in Toronto and elsewhere.
The input wattage is 129 watts per luminaire. There were 107 HPS fixtures at 2180 Ellesmere and 142 fixtures at
2743 Victoria Park. The fixtures are operated 24 hours per day, seven days per week. The luminaires in both parking
garages are spaced approximately 20ft apart.

2.2 Fluorescent Lighting System

The T8 fluorescent fixtures installed in this project are Peerless vapour-proof fiberglass fixtures (DC/DP), equipped
with two General Electric 4 ft T8 fluorescent lamps with a 4100K colour temperature. The ballasts installed are
Osram Sylvania Quicktronic PROStart T8 Quickstep Bi-Level Dimming Electronic ballasts. The rated input wattage of
the fixtures is 54W at the high level and 27W at the low level. Twenty-seven T8 fixtures were installed at the Victoria
Park site and forty-two were installed at the Ellesmere site. Fixture spacing remained identical to the baseline HPS
lighting system. A Leviton PIR fixture-mounted occupancy sensor was added to one side of each fixture. The detection
range for an 8ft mounting height is 20ft. See Appendix D for full fixture and sensor specifications. The fixtures were
set to reduce light output and energy consumption by 50% when no motion was detected for 15 minutes within the
sensor range.

2.3 LED Lighting System

The LED fixtures used in the pilot project were EDGE LED Parking Structure Lights (X-PS) manufactured by Ruud
Lighting. The rated input wattage of the fixtures is 55W for two LED light-bars, with 3400 initial delivered lumens
and 6000K colour temperature.? The luminaire efficacy is 62 lumens per watt. Each fixture has a built-in occupancy
sensor for bi-level dimming, with a specified detection range of 25ft at an 8ft mounting height. Note that a special
order was placed with Ruud Lighting to supply fixtures with bi-level switching between 350mA (55W) and 175mA
(27.5W); the regular factory settings for bi-level dimming for the fixture is 525mA and 175maA (in this case the factory
setting would have resulted in over-lighting the facility when the fixtures were in the high-power state). See Appendix
E for full fixture and sensor specifications. The fixtures were set to reduce drive current by 50% when no motion was
detected for 15 minutes within the sensor range.

3.0 Performance Assessment Methodology

This pilot project was evaluated using the LightSavers Monitoring and Evaluation Protocol, developed by TAF in
collaboration with the Ontario Centre for Environmental Technology Assessment (OCETA). The full protocol is
available at www.lightsavers.ca.

3.1 Illuminance

Prior to any illuminance measurements, the existing HPS parking garage lights were re-lamped with new lamps, and
these were operated for approximately 100 hours to allow the lamps to achieve rated output.

In addition to normal photopic measurements, scotopic data were also collected for comparison purposes at these
sites. Ambient temperature was also recorded at the time of each measurement.

Note that all illuminances were recorded at full fixture output, since the occupancy sensor made it impossible to
collect values when the space was unoccupied.

2+/- 500K
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Each garage was divided into three zones: (1) a baseline zone illuminated by the original (re-lamped) HPS fixtures;
(2) a test zone illuminated by the bi-level Ruud LED fixtures controlled by Passive Infra-Red sensors (PIR); and (3),
a test zone illuminated by bi-level T8 Fluorescent fixtures controlled by PIR sensors. A grid of between 8 and 13
measurement points were marked on the floor of each zone in each garage. Each grid contains an equal number
of measurement points in the centre of one driving lane and one parking row. Locations were selected to minimize
shadowing and interference from parked vehicles. During the data collection cycle, some measurements were
skipped when site conditions made accurate measurement impossible (e.g. due to parked vehicles).

It is to be noted that the measurement grid used does not follow IES recommended practice, which would require
more data points and vertical illuminance measurements. However, the values are real and the purpose of the
measurements, to compare the relative illuminance in different areas and to validate the performance claims for
LED luminaires, has been served.

[lluminance data was collected on site for a 9 month period commencing in February, 2010. Since the quantity of
raw data at this site is extensive, the summary data charts are appended to this document (See Appendix F).

For reference, the llluminating Engineering Society of North America Lighting Handbook, Ninth Edition,
Recommended Maintained Illluminance for Parking Garages, was used (see Appendix A). Minimum maintained
horizontal illuminance is 10 Ix. Recommended Maximum/Minimum value is 10:1. Also referenced are the Property
Standards of the Toronto Municipal Code, which require a minimum illuminance of 50 Ix for parking garages.

3.2 Power

Optimum Energy Products Ltd. (OPEL) EML-2000 Energy Loggers were installed on each lighting circuit in the parking
garages to monitor the power demand of each fixture type. The power demands were logged every hour for seven
months from November 26, 2009 to June 26, 2010, and cumulative energy consumption was also logged for each
circuit.

4.0 Results
4.1 Illuminance

Figures 1 and 2 below illustrate the average photopic illuminance after nine months for each pilot zone.

Figure 1: Average Photopic llluminance After 9 Months - Victoria Park
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Figure 2: Average Photopic llluminance After 9 Months - Ellesmere
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The average photopic illuminance measured on site after nine months with the baseline (re-lamped) HPS fixtures
was 130 lux at Victoria Park and 139 lux at Ellesmere.

Average photopic illuminance under the LED fixtures was 106 at Victoria Park and 96 at the Ellesmere site.

Average photopic illuminance under the T8 fluorescent fixtures was 98 lux at Victoria Park and 111 lux at the
Ellesmere site.

Interestingly, although the spacing between fixtures was the same, the LEDs provided higher illuminance levels at
Victoria Park while the T8 fluorescent fixtures provided higher illuminance levels at the Ellesmere site. However the
differences are fairly minor.

Figure 3 illustrates the minimum illuminance values after nine months, with reference to the IES recommended
value for parking garages (RP-20) as well as the City of Toronto’s Property Standards Code requirements.

While the minimum illuminance provided by both the T8 and LED fixtures was 25-50% lower than under the baseline
HPS fixtures, in all cases it was still well in excess of the IES recommended value.

The T8 fixtures at Victoria Park did not meet the Toronto Property Standard of a minimum of 50 lux. The T8 fixtures at
Ellesmere just met the Toronto Property Standard. Both LED fixtures exceeded the Toronto Property Standard.

Photopic illuminance is the standard metric for measuring light levels, however it excludes significant portions of the
visible light spectrum which can contribute to visibility under certain conditions. LED and fluorescent light sources
have a significant proportion of their light output in these excluded wavelengths. Figure 4 and 5 below illustrate and
compare the average photopic illuminance values with the average scotopic illuminance measured on site.
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Figure 3: Minimum Photopic Illuminance After nine Months — Both Sites
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Figure 4: Average Scotopic and Photopic Illuminance After 6 Months - Ellesmere
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Figure 5: Average Scotopic llluminance - Victoria Park
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The scotopic data is included here although there is no current metric to interpret these data. As expected, the white
light sources, T8 fluorescent and LED, have considerably better scotopic values than the HPS light source. However,
these illuminance levels are well outside the range of scotopic vision. Note that only one set of scotopic readings
were taken at Ellesmere, while three dates were collected at Victoria Park. There is no significant difference in the
data collected on the three dates at Victoria Park.

4.2 Uniformity

Uniformity of illuminance levels is critical for human vision since the eye is so sensitive to contrast. The IESNA
recommendation for parking garages is a maximum to minimum ratio of 10:1 or lower. The uniformity of the lighting
products tested was excellent, and well within the IES recommended value. From these values it may be extrapolated
that the uniformity at 50% light level will most likely be within the recommended value.

Table 1: Max:Min Values After 9 Months - Ellesmere

Max:Min After 9 Months

Base HPS fixtures 2.3:11
T8 fixtures 3.4:1
LED fixtures 2.2:1
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Table 2: Max:Min Values After 9 Months - Victoria Park

Max:Min After 9 Months
Base HPS fixtures 2.3:1
T8 fixtures 2.5:1
LED fixtures 2.1:1

4.3 Colour Temperature

Colour temperature readings were taken during the first and last illuminance measurement sessions in order to
verify the product specifications and assess whether there was any shift in colour temperature over the course of the
monitoring period. The data is illustrated below in Table 3.

Table 3: Colour Temperature

Ellesmere Victoria Park Manufacturer

Feb 2010 Oct 2010 Feb 2010 Oct 2010 Specifications
T8 3900K 3845K 3740K 3750K 4100K (+/- 500K)
LED 6090K 6095K 5780K 5760K 6000K (+/- 500K)

The colour temperature of both the LEDs and the fluorescent fixtures was within manufacturer specifications. As the
data above illustrate, there was no significant colour shift over the course of the pilot monitoring period for either of
the tested products.

4.4 Average llluminance Over Time

Uncertainty over the useful lifetime of LED luminaires is one of the key barriers to widespread adoption of the
technology. Therefore one of the objectives of the LightSavers pilots is to monitor average illuminance over time
for LED’s in real site conditions. Unlike conventional lighting technologies, LED light sources generally do not burn
out but rather gradually decline in lumen output. End-of-life for LED luminaires can vary based on site specific
requirements, but is generally considered to be the point when lumen output has declined to 70% of the original
value (referred to as L70).

The manufacturer estimate for the useful life (L70) of the LED fixtures in this trial was 150K hours, corresponding
to approximately 17 years in this application. However, many independent experts recommend a more conservative
estimate of LED lifetimes of 50K hours, given the lack of long-term performance data. The monitoring period for this
pilot corresponds to approximately 6500 hours of operation. If the manufacturer estimated lifespan is accurate,
source lumen depreciation should be less than 1.5% over the trial period.

Note that the data collected is illuminance on the pavement, not source lumens. Other factors than lumen
depreciation can contribute to changes in horizontal illuminance such as ambient temperatures, stray light from
other sources, and dirt depreciation on the luminaires. Additionally, portable light meters such as those used in this
study are only accurate to plus or minus 5%.

The data can be graphed as shown here (see Average illuminance over 6500 hours of operation below).
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Figure 6: Average illuminance over 6500 hours of operation - Ellesmere
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Figure 7: Average illuminance over 6500 hours of operation - Victoria Park
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Table 4, below, illustrates the percentage change in average illuminance from the first measurement session to the
last measurement session.

Table 4: Average llluminance: % Change, first measurement vs. last measurement

% Change % Change
Ellesmere Victoria Park
Base HPS fixtures -1.9% -18.1%
T8 fixtures -2.7% -2.6%
LED fixtures +0.4% +5.6%

The 18% reduction in illuminance for the baseline HPS fixtures at Victoria Park is very high for an HPS source after 9
months. This may indicate an underlying problem with one or more of the HPS luminaires.

The T8 fluorescent values are approximately what is expected. These sources have excellent lamp lumen
depreciation values, typically 0.9 or better.

In the LED test areas, average illuminance actually increased, indicating the measured values after 9 months are
higher than the starting point. This is not entirely unexpected, as some studies have shown a slight appreciation
in LED light output during the first few thousand hours of operation. Although this data cannot be extrapolated to
predict the useful life of the fixtures, the stability of the average illuminance levels over 6500 hours of operation
adds credibility to the manufacturer estimated lifespan of 150K hours.

4.5 Temperature Sensitivity

Another goal of on-site measurement is to track any sensitivity of LED fixtures to climate, in particular temperature.
LEDs are known to be sensitive to ambient temperature, with higher temperatures leading to lower light output and
vice versa. Temperature data is collected at LightSavers sites using digital thermometers (Omega HH308).

Although fluorescent technology is also known to be sensitive to temperature, this relationship is relatively well
understood and was not of interest in this study.

Figure 8 and Figure 9 (see next page) illustrate the average illuminance and ambient temperature for the LED
fixtures for each measurement session, organized from coldest to warmest. The readings are organized from coldest
to warmest in order to illustrate any observed correlation.

Figure 8 shows the Illuminance and Temperature data for the Ellesmere site. As expected, there is a statistically
significant, inverse correlation between temperature and illuminance®. There is approximately 7% variation in light
levels across a range of 23 degrees celsius. It is notable that the five lowest average illuminance readings were all
recorded at times when the ambient temperature was above 20 degrees celsius. However, it should be noted that
the differences are within the error margin of the illuminance meter.

Figure 9 shows the Illuminance and Temperature data for the Victoria Part site. On this site there is a very slight,
inverse correlation between average illuminance and abmient temperatures, however the relationship is not
statistically significant®. The differences are within the error margin of the illuminance meter.

3 R?=-504, significant at the .05 level.
4 R? = -.087, significance is .362.
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Figure 8: Illuminance and Temperature - Ellesmere
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4.6 Power & Energy

Power use and energy consumption were tracked over a seven month period using data loggers connected to each
of the lighting circuits. Figures 10 and 11 below illustrate the power consumption of each fixture-type on full power
as well as the average power consumption over seven months for the T8 and LED fixtures.

Figure 10: Ellesmere Power Usage (watts per fixture)
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Figure 11: Victoria Park Power Usage (watts per fixture)
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Actual energy savings compared to the baseline design were nearly identical for both the fluorescent and LED
fixtures, ranging from 70-73% (see Tables 5 and 6 below). The majority of the savings were due to the reduced
wattage of the new LED and T8 fixtures. The adaptive control systems accounted for approximately 20% of the total

energy savings.

Table 5: Ellesmere Calculated Savings

Power Savings

Percent Savings

T8 fixtures

129W-35W=94W

73%

LED fixtures

129 W-37W=92W

71%

Table 6: Victoria Park Calculated Savings

Power Savings

Percent Savings

T8 fixtures

130 W -39 W =91W

70%

LED fixtures

130W-38W=92W

71%

4.7 Economic Performance

The economic performance of the LED and fluorescent luminaires was assessed under two scenarios. The first is an
early replacement scenario, where the costs and benefits of installing the LED fixtures are compared against leaving
the existing HPS fixtures installed, over a fifteen year period. This scenario assumes that the HPS fixtures would last
for an additional fifteen years with only replacement of minor components (in this case that would be unlikely).

The second scenario is an end of life or new construction scenario, where the costs/benefits of the LED fixtures are
compared against the costs of purchasing new HPS fixtures assumed to be equivalent to those already installed at
the site. This scenario assumes that the lights need to be replaced within the near term future, and could also be
extrapolated to new construction situations where project managers are faced with a choice between HPS and LED
fixtures.

The installed cost of the LED fixtures was $1,066 per fixture. The installed cost of the T8 fixtures was $307 per
fixture. The assumed installed cost of a new HPS luminaire is $260. Average annual maintenance savings are based
on information provided by TCH staff.

The results of each scenario are illustrated below (on a per-fixture basis).

Table 7: Economic Performance for Early Replacement Scenario

Fixture Cost Annual Energy Avg. Annual Simple Payback** | 15 Year Return on
Savings* Maintenance Investment
Savings
LED $1,066 $81 $17.50 10 years 71%
T8 $307 S81 SO 4 years 443%

* At $0.10/kWh

** Assuming 3.5% annual inflation in energy prices
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Table 8: Economic Performance for End of Life or New Construction Scenario

Fixture Incremental Cost Annual Energy Avg. Annual Simple Payback** Total Cost of
Savings* Maintenance Ownership
Savings (15 years)**
LED $806 s81 $17.50 8 years $1,706
T8 S47 S8l SO 1 year $974
HPS N/A N/A N/A N/A $2,470

* At $0.10/kWh

** Assuming 3.5% annual inflation in energy prices

The payback for the LED fixtures under the early replacement scenario is relatively long, although still well within
the expected lifetime of the fixtures. Under the end of life or new construction scenario, the LED fixtures offer a

considerably lower Total Cost of Ownership compared to the HPS lighting system. However, realizing this benefit
depends on the products meeting the manufacturer claimed lifetimes of over 15 years.

It should be noted that the actual costs incurred in this pilot project are probably not representative of what the

costs would be on future installations. First, the price of LED luminaires is falling relatively rapidly. Second, a larger
purchase order would result in a lower price point. Figure 12 below illustrates the estimated payback of the LED
fixtures in an end of life scenario at a variety of installed costs which might be achievable in the near-term future for
larger scale projects. To achieve a five year payback, the installed cost of the LED fixtures would need to fall to below

$600 per fixture.

Figure 12: Installed Costs vs. Payback (scenario one)
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4.8 Public Perception Summary

LightSavers contracted EKOS Research Associates to test resident reaction to the new lighting in these two buildings.
Four focus group sessions were held in the buildings across two nights. Each participant was also asked to complete
a short questionnaire in order to better allow results to be compared across groups.

Residents in both buildings had strongly positive reactions to the new lighting and saw the new lighting as a vast
improvement over the old lighting.

Safety was, by far, the top concern for a large majority of residents.
Most felt that the new lighting had positively impacted their sense of personal safety; several also mentioned that
incidences of vandalism had been reduced following the installation of the new lights.

All residents perceived the new lights to be brighter than the old lighting. This was notable given that average
illuminance levels were actually decreased. Though most felt the new lights were the right level of brightness some
felt that the LEDs were too bright and others felt the Fluorescents were not bright enough.

The motion sensors were viewed very favourably by most residents. Many noted that their sense of personal safety
was positively impacted by fact that motion sensors were being used and no one expressed concern at the lower
levels of light when motion had not been detected.

While there were some differences in opinion on which of the new lights was preferred, there was a slight lean
towards the LED lighting (which was perceived to be brighter).

Residents clearly would not support a return to the old lighting and the new lights have raised their expectations for
garage lighting in their buildings.

The full survey report can be accessed at www.lightsavers.ca/public.php

5.0 Conclusions

The project has successfully proven that LED parking garage lighting, equipped with adaptive control technology, can
be used to replace conventional High Pressure Sodium technology with excellent energy savings.

Average illuminance in the LED test area was very stable over 6500 hours of operation, indicating excellent lumen
maintenance. This adds credibility to the manufacturer estimated lifespan of 150,000 hours for this application.
Temperature sensitivity was present but within expected parameters.

The LED system was able to greatly exceed the minimum illuminance levels recommended by the IES (RP-20), and
also exceeded the much stricter requirements of the Toronto Municipal Code, without requiring any changes to
fixture spacing or the number of fixtures. Uniformity was excellent.

The LED lighting system, complete with adaptive controls, is expected to pay for itself within 10 years, which is
well within the manufacturer estimated lifespan. However, the T8 fluorescent lighting system tested in parallel at
these sites has a payback of under 4 years. This indicates that LEDs require further performance improvements,
and/or price reductions, in order to be competitive with high-efficiency fluorescent technology from an economic
perspective.

LightSavers - Toronto Community Housing Final Report | April 2011 () O (O 15



Residents strongly preferred both the LED and fluorescent lighting over the baseline HPS lighting. The new lighting is
perceived to be brighter and makes the residents feel safer while in the garages — despite the fact that illuminance
levels were reduced. This effect is presumed to result from the superior colour rendering of both the LED and
fluorescent system. The adaptive control system was also well received by residents, with several noting that the
system enhanced their feeling of safety by alerting them to the presence of other individuals in other parts of the
garage.

While the majority of the energy savings were accounted for by the luminaires themselves, the adaptive control
system accounted for approximately 20% of the total energy savings. The additional savings were more than
adequate to justify the small incremental cost of the adaptive controls. However, the most significant benefit of the
adaptive controls may be their expected impact on the LED luminaire lifetimes. The LED luminaires operate at a
lower drive current in the low-power state, which reduces the temperature inside the luminaire. Heat is the primary
cause of lumen depreciation in LEDs. This effect should extend the lifespan of the LED fixtures by up to 50%.
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Appendix A: IESNA Parking Garage llluminance Recommendations

Basic Enhanced Sacurity
Min Horizontal 21x,0.2fc 5Ix,05fc
llluminance
Uriformity ratio (meax- 20:1 15:1
min}
Min Verfical llminance 11x,0.1fc 2.51x, 0.25fc
PARKING LOT LIGHTING
Basic Ramps: | Ramps: | Enfrance: | Enfrance: | Stars
Day Night Day Night
Min. 10 Ix 201x 101x 500 b 10k 20Ix
Horiz'l 10fc 20% 1.0fc 50 fo 1.01c 207
Max:Min 101 10:1 10:1 10:1
Min. 5lx 10Ix Sk 250 x ] 101x
Vertical D5fc i0k 05fc 251c 051 1.0#
PARKING GARAGE LIGHTING
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Appendix B: Fixture locations at 2180 Ellesmere

ILegend

Red: LED
Green: T8
Blue: HPS

o B

_UNDE_H:_BHQLIjD GARAGE AND BASEMENT

METROMOLITAN TOMONTD HOUDING  AUTHORITY
TECHNICAL SERVICEES BRANCH C

e [l':chPtEULND FADC NG LIGHTING %
o IPASKIHG GARAGE PLAK

LT Eﬁﬁ ELLESWERE AVE., MARKHAM RDL &
- " JELLESMERE, SCARBORCUGH, ONTARID
—— -

E1 kST T
o ——
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Appendix C: Fixture locations at 2743 Victoria Park
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Appendix D: T8 Fixture and Occupancy Sensor Specifications

FIBERGLASS FLUORESCENT LUMINAIRES

n fme WET ~« NMAMD | ACATIANC DC/DP
\ 4 107 vwwel OF ANE LUUVALIVINDG

‘ FLUORESCENT LAMPS 32 W/T8

Date:

Project Name:
Fixture type:
Cat. No:

Volts:

Ballast type:

- ___________________________________________________o=
Variants:

Specifications:

GENERAL: A fluorescent lighting strip totally enclosed within a sealed fiberglass body. Continuous
neoprene gasket around perimeter of acrylic diffuser. The diffuser is supported with tension
latches that hinge on either side.

Weather, moisture, corrosion and dust resistant. Suitable for commercial and industrial
applications such as packing houses, food processing, kitchens, etc.. Available for surface or
stem mounting.

SHIELDING: DCC and DPC series, supplied with a crepe pattern clear acrylic diffuser.
*DCO and **DPO series, supplied with a white opal acrylic diffuser.

HOUSING: Interior housing die-formed from code gauge steel. Finish white polyester powder coating.
Steel parts are chemically cleaned and phosphatized ensuring maximum paint adhesion.
Exterior enclosure is moulded fiberglass. Note: all perforations made and installation hardware
must be sealed by installer.

ELECTRICAL: Units are equipped with certified electronic instant start ballasts 120 vac. 60Hz. Other ballasts
and voltages are available upon request. Lampholders medium bi-pin.

CERTIFIED: CSA and/or UL.

CAT. NO. —
LENGTH | LAMPS SURFACE | PENDANT WEIGHT w=az@d 1§
®)= 534} O O | l
e
2-32 WIT8 “DCO-4-232- | *DP0O-4-232-
52" BKg(13)
2-32 W/T8 DCC4-232- DPC-4.232- ORDERING GUIDE:

CAT. NO. + VOLTS + BALLAST

; 120 ‘
102 4-32 W/T8* DCC-8-432- DPGC-8-432- 12 Kg (26 Ibs) 277 EL = Electronic
347

*LAMFS IN TANDEM
" WHITE OPAL DIFFUSER supplied

Exampie: DCC-4-232-120-EL

PEERLESS ELECTRIC CO_ LTD ISSUED JAM. 4, 2003 REV.........ccoce. SPEC SHEET Mo DC-02E
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Details: ALL PERFORATIONS IN FIBERGLASS

48" ({TTER trmr) BODY AND INSTALLATION HARDWARE
II—34" (864 mm) —DI | MUST BE SEALED BY INSTALLER

= o = O A
| (4] e
“= o [ “_r f‘loimm
T
SURFACE
MOUNTING W Rammm
|l- A (2124 o]
|
T L
T:' = s -7 T T e
(] = — fa] = L ' y
I REMOVABLE PLUG EACH END
© FOR WIRE ENTRY.
32" (813 mm——#
F:; o] = <
.o [4f] .
't‘ » L) . o L}
STEM (4= 41r2° .
MOUNTING t—— &riszdmm) —+ (8')= 534" |

- - - -
|K_P L " L L] L= K_PI'

L - o o ) J
"'P- = - = 2 - = -D-’-
Top view of Luminaires Cross-section View

Photometric Data:

NTAL RESEARC

P E. HELW DRIVE] THUMDERBIGD INDUETRIAL AIRMARK, SEOTTRIAL

ABORATORIES

CERTIFIED TEST REPORT NO. ERL 4067
COMPUTED BY ERL BROGAAM EH*TNDOORY ¥

S8 SEALED WEAPAROUND LUMIMAIRE, CAT. MO. FOCZIE@ DR FPORAE
D RCRYLIC LENG, FIGRERGLASS WOUBING, CANADA G.E. BALLAST §L7A240F
LYANIA F40T120W FLUORESCENT LAMPS, RATED 3150 LUMENS BEACH

CANDLEPOMER SUMMARY

RMOLE ACROSS 67.5 45 22.5 ALONC COEFFICIENTS OF UTILIZATION
o 2685 OEL 885 985 =1:19
983 98l 9¥a 975 973 94
1016 1013 1004 992 ga7
997 992 475 955 94a 378 ZONAL CAVITY METHOD
1024 B0 Us0 931
LT az27 BEZ 857 FEY] EFFECTIVE FLOOR CAVITY REFLECTANCE = 20%:
003 916 BG 415
1039 8zl B2E 785 BGE
1013 #7%  yiz o 709 A, a0 i 50
894 BT 705 638 641 Well 70 %0 30 1o 70 S0 30 10 50 30 10
254 796 641 561 -
201 715 567 474 638 RCR
Ba4 BEE 485 igd : ’
774 5o 405 304 558 SSTE LT LeE W63 LT W67 .64 L6Y .63 .60 .58
5539 509 320 209 REPT I
638 156 256 143 - 447 % .66 .50 .55 .50 .64 .58 .53 .43 54 .00 .46
565 401 198 84 -
453 116 140 35 315 4L G0 .52 46 L4l L3538 .30 .45 .40 4T .4z .39
384 52 104 1z -
£085 46 139 .34 .53 .44 3B .34 4% 36 ,32
ZONAL LUMENS AMD PERCENTAGES 5450 .30 .34 .28 .40 .39 .33 .28 .37 .31 .37
ZONE LUMENS & LAMP % FIXTURE G Blad6.L36 128 .24 44 136 .28 L34 L33 .27 .23
B30 £06 12,60 18.12 i
019 Lima 30 88 T .42 032 .25 L20 .40 .31 L35 .21 .29 ,34 .20
D=60 2653 59 .6 . ,
s 2593 ae gg 8 .39 .20 2% A8 .37 .28 _R% 18,36 .23 .17
40-90 2598 58,39 . .
60~40 1118 20058 9. .36 .26 20 .15 34 .25 .19 .15 .23 .18 .15
G- 1B0 476 10.72 .
B-180 2450 100 00 0 <33 .23..17 .13 .33 .23 .17 .13 .21 .16 .13
*%  EFFICTENCY =~ T0.648 @0

PEERARED POA: LUMINANCE SUMMARY ~ FOOTLAMBERTS
BEERLESS LIGHTING ACROSS ALOHG
HMONTREAL, QUEBED ARGLE
L _ VG HMAN MR VG MAR RAA
REFLECTANCE OF PAINT: 881 45 1411 2ES51 0 1.8 1180 2017 1.7
CEC(ALDNG)=1.3, SCIACHDSS)=1.6 55 L4EE 448 1.7 L0OSY 1745 1.8
&'.I{.m_ = 1.6 65 1404 2266 1.8 64 L3854 1.6
CERTIFIED BY: .,:rm) 15 1416 2330 1.8 _639 953 1.5
el »'-.-.(Q;rm. 85 1366 2319 1.7 360 368 1.0
=

DATE: MAR 36, K980
TESTED IR RCCORDAMCE WITH IES PROCEDUS

- TEST DISTANCE EHCEEDS 35 FEET.

PEERLESS EIECTRIC CO.LTD

9145 BOIVIN, LASALLE, QUE. HBR ZE5 TEL. {514) 585-16T1
161 BARTLEY DRIVE, TORONTO, ONT. M4A 1E6 TEL. (416) 751-5644

SPEC SHEET No. DC-02E
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QUICKTRONIC® PROStart® T8 QUICKSTEP® Bi-Level Dimming

High Efficiency Series

Lamp/Ballast Guide

Primary Systems
32W T8 - OCTRON®
2-lamp QHES2¢3Z2Ta/UNV PSN-5C

Also operates:
FBO22, FBO31, FO25, FBO24,
FO17 & FBO16

NOTE: NOT FOR USE WITH
ENERGY SAVING T8 LAMPS,
(operation in bi-level mode will
cause lamp instability and lamps
may not start)

Key System Features

+« QUICKSTEP Stepped
Switching, bi-level dimming
{0.87 BF to 0.234BF)

* High Efficiency Systems -
over 90% efficient

« NEMA Premium Ballast
compliant

-

Gallifornia Title 24 compliant

PROStart Programmed Rapid
Start

-

SYLVANIA QUICKTRONIC High
Efficiency PROStart QUICKSTEP
iz a programmed rapid start
electronic T8 ballasts that will
operate the family of linear and U-
bend equivalent T8 lamps at high
efficiency. QUICKSTEP bi-level
step dim ballasts are specifically
designed to meet California’'s
Energy Efficiency Standards (Title
24) for multiHlevel lighting controls,
(Section 131). The combined lamp
and ballast system offers a high
efficiency systemn for T8 luminaires
along with high performance
features that are standard on
SYLVANIA HIGH EFFICIENCY
Series ballasts.

QUICKTRONIC QHE PROStart
delivers an optimized programmed
rapid start technology which
extends T8 lamp life and allows
over 50,000 switching cycles for
occupancy sensor and building
contral systems applications.

Setting the standard for quality,
QUICKTRONIC PROStart
QUICKSTEP systems are covered
by our QUICK B0+® warranty, the

Normal Ballast Factor

first and most comprehensive
system warranty in the industry.

The QUICKTRONIC PROStart
QUICKSTER ballasts also mests
the requirements for the NEMA
Premiurn Ballast, (NPB) program.
The NPB program promates the

use of high efficiency T8 electronic
ballasts by meeting or exceeding
the Ballast Efficiency Factors, (BEF)
established by the CEE,
(Consortium for Energy Efficiency).
For additional information on this
program go to: www.ceel.org or
www.nema.org

* Extends lamp life System Information Mean Relative u
* Universal input voltage System  Light Lamp
{120 - 277v) SYLVANIA QUICKTRONIC Lumens Output % % Life
- . PROStart QUICKSTEP High Lamp & Input Initial @ 8000 @ 8000 System Energy @3hrs/
[ — A Efficiency (QHES) ballasts Ballast Type BF Watts LPW  Hours Hours Watts Savings Start
|I |."'r ﬂ operate from 120V through 277V, 2_FD32/700
| 45 eliminatindg "\.;rong v:;ltage" ‘.;iring TP S 088 50 84 4435 100%  100% 0%  100%
errors and reducing the number
L.,—.J o 2-FO32/%P
| At e e of models in inventory by 50%6. OHES2:G2PSN 087 54 7 4950 112%  G2% 8%  150%
with Qccupancy Sensors
— QUICKSTEP QHES PROStart Full Power
systemn has two AG fine inputs in 2-FO32(P
addition to the neutral wire. These OHES2x32 PSN 0.34 27 76 1,838 4% 46%  54%  150%
Application Information AC line inputs must be connected 50% Power
to the same phase of the line
SYLVANIA voltage. The two line inputs can be % Relative Light Output
configured to provide a bi-ievei i % System Waitage
ggé}%ﬁgrl:tl?g IC light output system by wiring I - Lamp Life
QUICKSTEP with two switches. When both
is ideall ted for: switches are on, the lamps operate
Is ideally suited for: at full light output. When either
+ Office switch is off, the lamps operate in
« Schools a dimmed mode and the ballast -

wattane ie racucad e BDOL
WRLNAGS 1S reQuced 2y 2V

+ Commercial

+ Retail Alternatively, QUICKSTEP ballasts

can be controlled by occupancy
sensors allowing for custoemized
= am mmdrale sl ario e s s

¥
ZoNe CONINGS and vanous encrgy

saving configurations.

* Occupancy sensor usage
# Building control systems
* Institutional

ECS089 - 3/2008

(4 "4 |
SEE THE WORLD IN A NEW LIGHT &5 & SwBf i us W ass
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High Efficiency QUICKSTEP® (Bi-Level) T8 DIMMING SYSTEMS (120-277V) il

it Raei Banast it SisEm

Item OSRAM SYLVANIA Gurrent  Lamp Lumens Mo.of Factor System Mean Wattage Efficacy
Number Description {AMPS) Type (Im) Lamps (BF) Lumens Lumens (W) (Im/W) BEF'
QHES2x32T8ANV PSN-SCHEA 00%) 0.456/0.20 i 2800 2 0.87 | 4870 4385 ~ B&5/54 8990 161
40157 Banded Pack (@50%) 0.23/0.10 FO32/700 2800 2 0.34 | 1905 1810 7 7 1.26
40156 Pallet Pack (@100%) 0.46/0.20 FO3DP 3000 i 087 5220 4960 5554 0507 161
(@50%) 0.23/010 FO3ZHP 3000 2 034 2040 1940 27 76 126
(@100%) 0.34/0416 FO2SNP 275 2 088 3830 /5 424 HMH3 245
(@50%) 0.18/0.09 FO28XP 2175 2 034 1480 1405 22 67 1.5
(@100%) 0.23/011 FOITHP 1375 2 088 2420 2300 28 86 314
(@50%) 015/0.07 FOITEP 1375 2 0.34 935 840 18 52 1.89

Banced Fack contains 10 pleces, (a0d *-8” toDescripton. Paliet Pack containg 840 pleces, (a0 *-PAL" to Destption).
- Ballast EFCiency Factor (BEF shown = (Bailest Factor ¥ 700) avioed by nput wattge (Note: calcuiation besed on lowest ot wattige).

Installation Notes

» Install in accordance with National & Local Electric Code

*» Ground Ballast Case

* The AC line inputs must be connected to the same phase of the line voltage

» D0 NOT CONNECT two separate phases of line voltage to the input of QUICKSTEP ballasts,
the ballast will be damaged and not covered by warranty

- Y | )
l—' Luvi ‘
Yellow
Bl
| Yellow ST |
Line 51 Black BALLAST Red
82 Black Red
MNeutral White
L

2-Lamp QHES (QUICKSTEP)
51 & 52 closed (on)
51 or 52 open (off)

Full light output full power)
Bi-level mode (50% power)

Dimensions Small Can Enclosure:
Overall: 95" Lx 1.68"Wx 118" H
Mounting: 8.90"

Weight: 1.6 Ibs ea. (approx.)

Item Number 49157 QHES 2 x 32T8 / UNV PSN SC——Enclosure Size: Small Can

QUICKTRONIC High Efficiency Starting Type, PROStart, Normal Ballast Factor
Step Dim, QUICKSTEP (bi-level) Line Voltage (120-277)

Mumber of Lamps (2) Primary Lamp Wattage & Type

Al regystered trademarks property of OSRAM SYLVAMIA, unless othenvss noted. SYLVANIA 13 3 registerad tradamark of OSRAKM SYLVANIA.
QUICKTRONIC I5 & registerad frademark of GSRAM GmbH. NEMA 15 a ragisterad trademan of National Electrical Manufactures Association.
OSRAM SYLVANIA National Gustomer Service and Sales Center
1-800-LIGHTBULB (1-800-544-4828)

[ P i —
WWWL.SYIVania. com

Normal Ballast Factor

Data based upon SYLVANIA
OCTRON® lamps shown, QUICK-
TRONIC QHE QUICKSTEP PROStart
ballasts are also compatible with other
lamp manufacturers equivalent lamp
typas that meet ANSI specifications.
MNOTE: WOT FOR USE WITH ENERGY
SAVING T8 LAMPS, {operation in bi-
level mode will cause lamp instability
and lamps may not start).

QUICKSTEP PROStart ballasts will
also operate F32, F25, F17 & U-bend
equivalert T8 lamps. Complete
performance data is available in the
QUICKSYSTEMS section of the
SYLWVANIA Ballast Technology &
Specification Guide.

Spagifications

Starting Method: Programmed
Rapid-Start
Ballast Factor: 0.87/0.34
Circuit Type: Series
Lamp Frequency: >40 kHz
Lamp CCF: Less than 1.7
Starting Temp:*
0°F/-18°C for OCTRON T3 lamps;,
32°F0°C in dimmed mode
Input Frequency: 50/60 Hz
THD: <10% {full power)
<20% (@50% power)
Power Factor: =07% {full power)
Voltage Range: +/~10%
UL Listed Class F Type 1 Qutdoor

MCA Markifiad
L R

T0°C Max. Case Temp. (5 yr warranty)
FCC 47CFR Part 18 Non-Consumer
Class A Sound Rating

ANSI C62.41 Cat A Transient Protection
Rernote Mounting up to 7 feet

{keep blue wires short, ie. lamp(s)
attached to the blue leads to remain
in the fixture that houses the ballast).

2 Operation below S0°F/10°C may afect gt
QUERLE OF 1AM DpEFTon — Sae *Low Tamp.
Starting” definttion.

System Life / Warranty

QUICKTRONIC products are covered
by our QUICK B0+* wamranty, a
comprehenswe lamp and ballast
system warranty. For additional
details, refer to our QUICK 60+
warranty bulletin.

Ordering Guide

Specifications subject to change
without notice.

1~ the system solution®

W

CE008 OSRAM SYLVANIA
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PRODUCT DATA T@
prooveroara [T

OSFHU Fixture-Mounted
Infrared High-Bay Occupancy Sensor

The OSFHJ self-contained sensor mounts directly to a luminaire or elec-
trical b to provide local oooupancy control for either general area or
aisle way pattern detection using PIR technology with a microprocessor
based digital architecture that minimizes false triggsring. The OSFHU
provides a trouble-free SSnstall and forget™ solution for high-bay lighting
control.
» Passive infrared Technology [PIR]
s Interchangeable lenses for 3627 high-bay, 360° low-bay, and

aisle way patterns
» lse in warehouses, manufacturing, and other high ceilings
» Cold storage application model available
= Simple, fast installation
» Mounts drectly to industnal style fluorescent luminaires
» § ft-40 ft mourting heights

e 1205277347 VAL
« AB0WAC 0SFHU
DESCRIPTION FEATURES
The CSFHJ high-bay occupancy sensor is specifically designed Fast, Simple Installation: Thes OSFHU sensor
for high mounted arsas such as warehouses, manufactuning ard is @ self-contained, line voltage sensor that
other high ceiling applications. The CSFHU installs directhy to an easily installs on individual fetures using
industrial fluorescent luminaire or an electrical junction box. s a standard 1/ 2" knockouts, Simply make the -
self-contained sensor and relay that tums individual light fctures electrical connections inside the ballast E
on or off based on occupancy in the detection zone. It comes compartment, install the appropriate, adjust- wn
with three interchangeable lenses for use in either a 3627 high- able lens assembly included and the sensor o
bay or 3607 low-bay general area or an aisle way. The OSFHU is ready. For deep body fictures, the OSFOA ™
provides reliable coverage up to 4o ft. mounting heights. The positizns the OSFHU sensor flush or below the =
T5FH is also available in @ model for cold storage applications bottom of the reflzctor giving the sensor full ]
with termperatures as low as -40° F. field-ofview. (3]
Zero Crossing Circuitry: Relay uses azero ='.
To improve the field-of-view for deep body fixtures, a separats crossing circuitry to provide reliable, long-life T
offset adapter accessory [DSFO4-00W) can be used to position operation. w
the sensor below the ficture body. The adapter simply snaps into Range and Coverage: The 360° high-bay PIR T3]
a1/2" knockout on the end of the industrial fecture to attach the lens provides a =1 spacing to mounting height =]
SEns0r, coverags under 25 ft mounting and a1.511 .
for heights up to 4o ft mounting. The 360°
OPERATION low-bay lens provides =11 spacing to mounting
Passive Infrared Technology [PIR] 15 used to sense ocoupancy height coverage for 8 ft. to 2o ft. mounting,
by comparing the infrared energy from an object in motion and The aisle l=ns is designed to provide detection
the background space. PIR sensors minimize false OM from back- of 6o ft. long by 2o ft. wide for heights up to
ground ervironmental conditions such as ar movement to pro- 4o ft. mounting.
vide reliable detection of line-of-sight motion. LED: Green LED indicates occupancy detec
tion.
INSTALLATION

The C&FHJ installs directly to an industrial flucrescent fiture
or an electrical junction box through a standard 1427 knockout
using provided lock-nut. Wiring is connected inside the fictures
body. For deep body fictures, the accessory OSFOAIS 3 two
piece plastic offset that installs into the fature 142" knockout
using the provided lock-nut. Then the OSFHU sensor is installed
in one of three, 172" punch-outs positioning the OSFHU at the
correct field-of-view position flush or below the fiture reflec-
tor assembly. Wiring is routed through the OSFO& to the foture
body for wiring.

Leviton Mfg. Co., Inc. Lighting Management Systems

20407 W Teton Avenue, Portland, OR orofz 1-Boo-736-6682 Tech Line: 1-800-Qo-6o04 Faol Co3-404-5504 wasw lavitoncomslms
& 2008 Levwiton Manufacturing Co., Inc. AL ights resarsad. Subject to change without rotics.
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PRODUCT DATA Tm
LEVI .

High-Bay 360" FOV Low-Bay 360 FOV Alisle FOV

AN

¥

SPECIFICATIONS

Electrical

Imput Voltage: 120/277/347 VAC OSFOA
Input Voltags: 480 WAL

Cperational Frequencies. so/BoHz

Wire Designation: Line-Black, Load-Red, Meutral-W hite

Load Rating: T
Fluorescent Ballasts: Boova @ 120 VAC h,____.-:‘?
1zo0vA @ 277 VAC M
1500VA @ 347 VAC
2000VA @ 480 VAL OSFHU Wiring Diagram
Motor: 1¥ AHF Load @ 120V
Environmental Het{Blaok)
Operating Temperature Range: E
CSFHLFEW: 14°F to 160°F ]
DSFHU-CW: -40°F to +40°F 1mm$g;mml

Storage Temperature Range: -14°F to 160°F
Relatve Hurmidity: =o% to go% non-condensing

HTESiCd eI al e i
OSFHUHx WA OSFHU-CxW

SEe; 3.50"Hx 350" Wx1zes™ D

Color White — O5FHU {480V) Wiring Diagram
Construction: High-impact, injgction molded plastic housing.

Color coded WiZIE leads arEd.a,z' long T

Listings: L anad cUL Lists Line
OSFOA-o0W ‘S

Size: s Hxzo"Wxaood'D 1

Color, Whits .
Construction: High-impact, injection malded plastic housing. iRk
Warranty

Limited 5-Year Warranty COMTROLS

Tirmer Setting: 30 seconds-2o minutes

ORDERING INFORMATION

CAT. NO. DESCRIPTION

OSFHLHITW Fizture-M ounted PIR High-Bay Sensor with g Interchangeable Lenses, White

DSFHLU-CTW Fixture-M ourted PIR High-Bay Sensor with 3 Interchangesble Lenses for Cold Storage, White

OSFHLH W Fizture-M ounted PIR High-Bay Sensor with 3 Interchangeable Lensss, 480, Mo Meutral, Whits

OSFHLEC AW Fixture-M ounited PIR High-Bay Sensor with 3 Interchangeable Lenses for Cold Storage, 480%, Mo Meutral, White
DESF0A-ooW Fizture-M ounted Offset Adapter Accessory for DGFHL, g Position, Whits

Leviton Manufacturing Co., Inc. Lighting Management Systems
20407 W Tetan svenue, Portland, OR grabz
Telephone: 1800 F3E-6662 « FAX: £03-4045504+ TechLing [6:o0aM-4:00PM P.ET. Monday-Friday]: 1-Boo-g5gBoog.

Leviton Manufacturing of Canada, Ltd.
15¢ Hymus Baukevard, Pointe Claie, Quebsc HoR 1Eg « Telephone: 1-Bo0-460-7800 « FAX: 1-800-CE3-1A53

Leviton S. de R.L. de C.V.
Lago Tana 43, Mexico OF, Maioo CF 11200 « Tel [+52] £5-CoAz-1040 « FAX: (+52] 5386-1707 « Wiwe |y iton. com.me

Visit our Website at: www leviton.com/lms

& 2008 Laviton Manufscturing Co, Inc. AL fights resarsed. Subject ta change without rotica G73EeT/ DEcds
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Appendix E: LED Fixture Specifications

THE EDGE™

LED PARKING STRUCTURE LIGHT

wls
SERIES

Direct Mouni

K I

Slim, low profile design. Fixture is constructed
from rugged extruded aluminum and stamped
metal camponents. LED driver is mounted in
extruded aluminum fixture ends and ssaled for
weather-tight operation. High performancs
aliirninuim heatsinks specificaily designed for
LED parking structure application. Mickel-
chrome plated wire guard provides anti-fouling
pratection from leaf/debris and animal nesting to
azsure cool LED operation. Maunt brackat
designed to mount directly over exdsting junction
baxes. Optional pendant mount. 5 year limited
warranty on ficture, Optional intermal battery
emergency backup available.

LABELS
UL and UL listed for wet locations
Pending

Pendant Mount

I

Modular degign accommodates varied lighting
output from high brightness, white, G000K, 75
CRI, long life LED sources operated at 350mA.
120-277V 50/80 Hz, Class 1 LED drivers are
standard. 247V input iz optional. LED drivers
fave power fTactor =590% and THD <20% at Tull
Ioad. Integral weather-tight electrical box with
terminal strip for easy power hook-up.

|_ - 7 - | L - Holes:
432 ram) T |
[k il t ]
OPTIGAL HOMINAL DELIVERED
X=58L/LED PRODUCT MOUNTINGS  SYSTEMS  LUMENS IN (00°S) LED GEMERATION VOLTAGE OPTIONS COLOUR
£ P5 = Farking 0 = 5uraca G=TypV 034 12 light bars) B = 110k0 118 Lm/W 1= 120N E=Emementy 5= Sliver
Siniciura 9 = Pendant A = Flood 051 3 light bars) 2= 2TV F = Fuza T=Blak
[Mema Ge) 068 (4 light bars) 120-2TN W= "White
085 (5 Iight bars) “347W coreuhl Bhiy P =Photocel |l 7 =Brange
E = Pldinum
Brorze

I N
I

Exclusive Colorfast DeltaGuard™ finish features
an E-Coat epoxy primer with an ultra-durable
silver powder topeoat, providing excellent
resistance to corrosion, ultraviolet degradation
and abragion. Bronze, black, whitz and platinum
bronze powder topooate are also available. The
finish is coverad by our 10 year limited warranty.

LED CLASS SPECIFIGATIONS: GENERATIN B

Light Initial Delivered Lumens System Watls
Bars Type V HEMA Gxb 120-277V 347-4300 Dim. A" fin.
2 3,400 3,840 55 58 11.75
3 5,100 5,780 70 [E] 12,75
4 fi,800 7,680 104 ] 15.75
5 4,500 9,600 128 133 17.75

6880 Raxwood Rd., Unlt3 | Miszlssauga, ON | L4V 1R2 | P 800/473-1234 | F. 8007890-7507 | Infod@ruud.ca
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2 Ruud Lighting Canada
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X-P5 THE EDGE™

SERIES LED PARKING STRUCTURE LIGHT
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SPECE# OPTION DESCRIPTION SPEC® OPTION  DESCRIPTION

BRED Raxwood Rd., UnIt 3 |

Mlzslssauga, ON

| L4V 1RZ |

P. 800/473-1234

| F.800/890-T507 | Inforuud.ca

i Ruud Lighting Canada

weare . ruud.ca

2009_08

G 175/350/525mA HLow Drlve Current, Dual Glrcutt Input L Q550mA 2-Laval w! |nbagrated Sansor Gontrol
K 175/525mA 2-Lavel w/ Intagratad Sersar Control [ 525mA 2-Laval w! nbgrated Sansor Gontrol
DK 350700 2-Lavel Wi Intagrated Sersor Contral oL Q7 00MmA 2-Lavel w! nbagrated Sansor Gontrol
Products
Area
Optlon | Valtage canopy DA, DL, AA Mounts | B3, R4, RS Mounis | SA Mounts |Round Area’?| Securlly | Parking Paiiveay’ LEDvway
-6 -6 -6 , -6 1-2° 75 )
- 1202771yt gars Light Bars Light Bars = Light Bars | Light Bars | Ligntgars | % | 20— 120Leds
T—% -6 -6 . - . - - -
BAT 480 || ant Bars Light Bars Light Ears i ! b b e e
2-5 1-6 2-5 1-3 -6 . 2—5 | ves WiAon |
‘ 1202771 | ot gars Light Bars Light Ears gt Bars | vant gars | M| gt gars | Pomount | 20 120 L8
. -8 . , - , ] Yas, WA on -
BT -480 | N Light Bars M hiA M M Hit e Hi&
T-3 -6 E-3 1-3 . . 7-3 .
DK 120 -277 Llght Bars Light Bars Llght Bars Light Bars Ni& hiA Lighit Bears Wi 20-100 Leds
.. -6 ] ] - - ] ; -
BT -480 | N Light Bars M ([T M hiA Hi R4 Hi&
T o o o o = Es ag 20- 120 Lads
) ' Light Ears Light Barz Light Bars Light Bars | Llght Bars | Light Bars | Lignt Bars ~
7-6 1-12 Z-6 . -6 . ] Yas, MR on -
347 480 Light Bars Light Bars Light Bars A Light Bars hiA Ni& P rmaunt Nia
T-5 -6 2-5 -3 -6 . Z-5 | vas,MWACH
oL 120 =277 |\t gars Light Bars Light Bars Light Bars | Llght Bars WA | |yt pars | Po'maunt | 20— 120 Leds
P - . : P 0 . oz, NI on .
BT -480 | NiA Light Bars M (i Nk (I Nt Lo Nt
-3 -6 Z-3 -3 . , 7-3 ,
oL 120 =277 1 | jgnt Ears Light Bars Light Ears Light Bars N N/ Light ars | A [ 20100 Lads
. -6 . . - . - . -
BT -480 | A Light Bars M hiA Mk hiA Hik (T Hi&
T Aoung a2 spEer mounf mainun paie I'IEEI'I'II' = 10
ZAN mung maa &ﬂl]',l]-ﬂ'l'IHE_l-' FifuTes agquipped WER micmwae sanger 2m 12RETTAC
J8m G gpfion gy corent chat
4120 - 240V E raguiray gng for Fwg Tgne bare.
Additional Options Available with Multi-Level
Area
Opilon 1.I'|]I1aga BHI’IU[I']' DA, DL, A& Mounis R3, Rd, RS Mounts | SA Mounis | Round &mea SEBHTH'I' Farltlng Fath'n'af LEUI‘E'I'
¢ |-z me A hIA hA F M A F FER
T -d80| WA ) FUA [T WA HA T F HiA
v m-zir| EF FER® FF hA F M FF F FER
MT-480| WA TA FA [T WA M T F HiA
ok 120207 FP FFER FF hUA hi HiA FF WA FER
MT-480| WA TA FA [T WA M T WA HiA
L e-ar F F F hUA F F F F FER
AT —d80 | WA TR FUA FUA F Ha T F i
P T F F F hA F HA F F FER
T -d80| WA WA TR A WA A W& F Hia
I T F F F hA HiA HiA F HiA FER
W7 —d80| WA T FUA FUA WA M T WA HiA
5 Ave fght ber maxmum. Sensar moves fo gide castihg.
NOTES: F-Aisa; P-Phiofocal: A-NERA Piofocal Aecapiess. if Tiiure & aguipned wih phofocal, Kefure is wireg 22 o, iow mode &g A mogs
Multi-Level Options || LEDway™ Output Multipliers || THE EDGE™ Output Multipliers|| G Option Drive Current
Option | 71 B R oo | Lumen | Power | Liite || DN | Lumen | pomer | L Lire Configurations
G | 17550505 Wi mA) Mutiplier | Multipller | (hoursy ima) Multipiier | Multipller | (hoursy Laads Drive Currant
K| el | v || 1 175 | o 05 |>1sn000] 175mA | 35oma | Oulput
DK | 30 s 50 ] 100 10 |= 15000 | 9N OFF 175
L /350 [T 505 A5 134 15 To,om || OFF OH 350
TL Wa25 s 0 70 ] 71 iy | ML OH 525
DL 7o g * Basag on Auud LEOWay™ Saries & 15°C (55%) * Basag an Auud EDGE Sarias 2f 15°C (55%F)
Emiiant fampaeiors. Julpol moipias & not i ambimi fampas fore. Jul ool muiipliars & nof fo
o wzad A ﬂ:lﬂ.fl.ll'lﬂﬂ'lill'l WD LD e 28 wzag in EIJ"IJ'I.IH'.TE"'I WD LD . RUU D
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ACC-LED

LED MULTI-LEVEL OPTION

Sensor Defails

Application

Lens

20" maximum mourding Relgnt, 40 coverags ard, 260
Canopy

Lare with 40° madrum diamestar covarage area at 20° maximum helght, Coverage distributlon has a cona of S0° apartura,
Datacting lans tlers are unformiy distributad o covarags area.
Sea Tiura 1. Consull taciony Tor speclal configurations.

T rmaslmum mouring HElgnt, B8 oy arange are, S
#raa | LEDwsy

Lare with 68" madmum diamstar covarade area &l 40" maximum nelght, Covarage distribution has a cona of &P apertura,
Doateling lons tars are mara dansa In he Inner 24 diamatar araa With absant tlers from 26 — 50,
Sea Tlgure 2. Gonsult factony for spaclal configurations.

B TV TOLINEING WATgnE, S0 C0va e ared, Jo0r
Parking /
Securty

Lare with 50° madrum diamstar covarage areaal & madmuom hakghl. Coverags distribuion has a cone of 145" apartura,
Datacting lans tlers are mora danse In he Innar 22° diametar area Wwith absant tlers mom 24 - 48,
Sea Tlgure 3. Consull taciony Tor special configurations.

12" maximum mourting halght, 360° pattem
Pathway ¢ Round Area

Mo lans raquired. 12° maximom ha kgt at the bottom of e Sansor Hal sphare covaraga paitsrn with 11" radius,
S Tlure 4. Consult tactory for mounting halghts greater than 12° or spectal mounting canmgurations abaw 12,

Figure 1 Canopy Light

Coverage Top View

L I

Figure 2 Area Light

Coversge Side View
T ITTT 1

e

II’:S\I-"I"\I'I’ U N N BERT Rl E -]

1
i

Figure 3 Security/Parking Light

L3
L]

GENERAL DESCRIPTION

The EDGE™ series multi-level options allow multiple operating drive
currents for high and low modes. These drive currents are convenienty
selectad 0 balance LED life, lumen output and enengy savings. Multi-level
options are designed to have integrated and remotely located sensors.
Multi-level function is designed with all LEDs operating at the same
current for maximum and unifarm LED life,

The recommended combination (175/525mA drive currents) provides
approvimately 45% of the delivered lumens while consuming only 23% of
the energy in low (175mA) versus high (525mA) mode. Assuming an 80%
vacancy rate in aspace italso has a similar [ife expectancy to that of our
standard 350mA product The result is a system that provides energy
savings and/or a lower initial cost without compromising quality or
perfarmancs.

The & option will be wired such that four power leads will exit the fixture:
two hots (line 1 and line 2), one common and one ground. The two hot
leads will be labeled identifying the drive current, 175mA (line 1) and
350mA (line 2). See chart for G aption drive currents far high low
configurations. All other options will have three power leads: hot, common
and ground.

RUUD

LED
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Figure 4 Pathway/Round Area Light
Microserss Senser Side View
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GEMERAL DESCRIPTION CONTTD

The cccupancy sensor used in Area, Canopy, LEDway, Parking and
Security fistures use 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 lighting loads are autornatically turned on. When motion
is no longer detected for the duration of the time setting, the relay opens
and the lighting load is turned off, or set to low level depending on the two
level option. The occupancy sensor bas customer adjustable light level and
time delay features. Light levels can be adjusted from <10FC to »120FC.
This feature is factory set at 20FC. The light level feature will only prevent
the lights from tuming on or going to high made (depending on the two
level option selected) when ambient light exceeds salected level. The light
level feature does not switch the fixure.

Time delay can be adjusted from 20 seconds to 30 minutes and is factory
set at 15 minutes. Once motion is detected the light level will remain
unchanged until the settime cycle is completed.

The microwave sensor used in Pathweay and Round Area fistures utilizes
3HF (Super High Frequency) technology to control lighting basad on
occupancy. It sends out electrormagnetic waves that bounce off nearby
surfaces, and uses the Doppler principle to analyze changes in the return
waves to detect motion in the coverage area. This sersor is factory set to
10 minutes. This sensor operates at 120 or 277 VAC.

L4V IRE | P B0O/4T73-1234 | F BOO/BOOD-TSOT | InfodRruud.ca

Raud Lgsdeg g myud Lightlng Canaca
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Appendix F: Summary Data Chart

LIGHTSAVERS TCHC SUMMARY DATA

ELLESMERE
BASE-HPS T8 LED Temperature
February 9, 2010 142.0 114.5 95.2

February 24, 2010 139.4 114.0 95.7 2

March 10, 2010 143.3 112.9 97.0 8

March 24, 2010 139.5 113.3 95.0 9
April 7, 2010 142.9 113.4 97.2 14

April 21, 2010 141.3 112.6 96.4 14
May 3, 2010 139.5 111.6 97.0 19

May 18, 2010 137.3 110.9 97.4 17
June 1, 2010 139.1 112.4 90.1 23
June 18, 2010 129.6 112.3 94.2 21
June 29, 2010 136.7 111.8 96.7 22
July 14, 2010 132.5 106.4 93.3 25

July 27, 2010 132.4 108.6 92.4 25
August 12, 2010 133.0 107.0 93.3 25
August 25, 2010 135.1 117.0 96.2 22
September 7, 2010 133.4 112.0 92.4 22
September 21, 2010 133.6 111.4 97.3 16
October 5, 2010 138.4 118.0 93.9 16
October 19, 2010 139.3 111.4 95.6 14.5
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LIGHTSAVERS TCHC SUMMARY DATA

VICTORIA PARK
Average Photopic

Measured Date Base - HPS T8 LED Temperature
February 11, 2010 159 101 100 0
February 24, 2010 142 1M1 104 0
March 10, 2010 140 113 105 9
March 24, 2010 147 108 105 8
April 7, 2010 145 111 111 15
April 21, 2010 141 107 107 13.5
May 3, 2010 146 110 113 19
May 18, 2010 145 1M1 111 16.5
April 1, 1900 137 101 104 23.5
June 18, 2010 138 96 103 20
June 29, 2010 138 105 103 21
July 14, 2010 133 97 100 25
July 27, 2010 136 100 101 26
August 12, 2010 137 102 100 25
August 25, 2010 133 103 103 22
September 7, 2010 126 98 105 23
September 21, 2010 141 110 110 18
October 5, 2010 126 99 106 16
October 19, 2010 130 98 106 15.7
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