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Executive summary

This report provides a detailed outline and discussion of all work and analysis performed during the AE 897G
senior thesis. In short, included are lighting and electrical designs for four spaces, two electrical depth topics,
two breadth topics, and one MAE breath topic. The redesigns and this report in general, is not indentured to
suggest that there are any problems with the existing designs of the lighting and electrical system; and all other
disciplines for that matter. This senior thesis project was, however, intended to research and investigate
alternative design solutions, budget-free.

The redesign of the electrical and lighting systems was performed for the following four spaces; The fagade,
auditorium, high school art room, and intermediate school café. See the appropriate sections for specific details
on the goals and strategies of the lighting designs. The lighting redesign in general aimed to achieve a sense of
connection with the building, and with the people in the surrounding neighborhood. See specific sections for
elaborations.

Electrical depth 1 conducted an analysis of the distribution method with which the rooftop mechanical
equipment is fed. The current method, which is to feed each piece of equipment individually from the first floor,
is inefficient and cost-ineffective. In an attempt to save money, a rooftop switchboard is added to that a single
feed may be routed to the roof, as opposed to the 6 previously. The redesign of the distribution system amounts
to a savings of $205,540.83.

The MAE breadth conducted an analysis of the available daylight in the space using the software DAYSIM 3.0.
The results from DAYSIM were used to design a skylight system that supplements the shading system that was
designed to block direct sun throughout the year. The addition of the skylight increased the daylight and spatial
daylight autonomy of the space so that most of the points in the room met the target illuminance of 250 lux
during 90 percent of the occupancy schedule.

The addition of the skylights into the high school art room introduce addition load onto the heating and cooling
systems. As such, a mechanical analysis of had to be done to determine the cost implications, if any, of
increasing the mechanical systems due to the increase in load. It was found that the heating system was
adequate to combat the addition load, but the cooling system was not. An additional diffuser had to be added
and selective ductwork upsized. The total cost increase due to the skylighting loads is $246.50

Removing the drop ceiling to implement the skylights into the system required coordination of the MEP systems
located in the ceiling space. The systems were modeled and coordinated in REVIT MEP 2012. It was shown that
reorganizing the layout of the systems in the space decreased the obstruction of the skylights by approximately
37%. In addition, the increase of open area of skylight amounted to an approximately 40% increase in
illuminance into the space.
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Building statistics

General Building Data

Hunters Point South Intermediate School and High School
Queens, NY
1-50 51st Avenue, Long Island City
NYC Department of Education (PS287 Queens)
(E) Education: Combined Intermediate School High School
154,000 ft*
5 Stories
January 10th, 2011 — October 2013
$61, 098, 000

Guaranteed Maximum Price (GMP)

Project Team

NYC Construction Authority
FXFOWLE Architects, PC
Kallen & Lamelson, LLP
Cerami & Associates, LLP
Skanska
Ysreale A. Seinuk, PD
Tillotson Design Associates

Langan Engineering

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

Architecture
The Hunter’s Point South Intermediate School & High School is a new, 5 story public school for grades 5 through

12. Located in the PS 287 Queens School District, Hunter’s Point will house roughly 1,000 students. The building
will contain 26 classrooms, 8 special education classrooms, several laboratories, library, full size gymnasium,
cafeteria, kitchen, auditorium, and most architecturally significant, a nearly 4000sf roof terrace.

As part of the Hunters Point South Project (a redevelopment of the Queens area) this building will be
architecturally modern, as to blend in with the new developing community. A large cantilever hovering over the
roof terrace, polygonal depressions in the building, and trapezoidal shaped windows make this building
architecturally interesting. Blending grey brick, slate veneer, perforated steel panels, orange aluminum
composite panels, and glass curtain walls adds to the aesthetics of the building.

Zoning

Hunter’s Point South School is located in zone M1-4. This zone is designated as a light manufacturing zone,
which allows light industrial and public access structures. Hunter’s Point South School does not have any
historical significance, and thus has no special zoning requirements.

Major Codes

e New York State codes:

2008 New York City Building Code
2007 Building Code

2007 Mechanical Code

2007 Plumbing Code

2007 Fire Code

2007 Conservation Construction Code
2007 Fuel Gas Code

O O O 0 O O O

e 2005 National Electric Code (NEC2005)

Facade
The building facade consists of multiple materials. On the upper floors, grey Manganese Ironspot smooth

modular brick over 6” lightweight CMU was used. The first floor, with a 2” honed finished slate stone veneer, is
supported by a 6” CMU wall along the north, south, and west facades.

Curtain wall glazing and windows are aluminum framed with a 1” preassembled clear annealed float glass
system (comprised of a 1/8” annealed exterior sheet, 60mil polyvinyl Butyral interlayer, and 1/8” interior sheet
with low-e coating). On the first and second floors, an Insulated Translucent Sandwich Panel System (ISTSPS) was
used. This system allows for 15% light transmission, and has a NFRC certified U factor of 0.28. Surrounding the
curtain walls are 4mm thick aluminum composite panels with cupral 913 fluoropolymer finish.
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Roofing
The roof structure for this building consists of concrete on metal deck (preformed aluminum deck in some

places), finished with 24”x24”x2"” thick concrete paver with 4” rigid insulation. For weather resistant covering,
there is a 215mil fabric reinforced, rubberized asphalt membrane.

Sustainability
Hunter’s Point South School, a LEED Silver building, follows the NYC Green Schools Guide in lieu of the USGBC
approach. Some notable sustainability features of this building include (but not limited to) the following:

e Occupancy Sensor controlled lighting

e Self-adjusting ventilation systems

e Solar shading

e Use of local materials (within 500 mile radius)
e Use of recycled materials

Primary Engineering Systems

Lighting

The typical lighting system in this building consists of primarily fluorescent lighting. This is a combination of 32W
linear fluorescents and 32W compact fluorescents (CFL’s). In addition to these, there are a few other sources
which include: incandescent, halogen, metal halide, ceramic metal halide, and LED.

There are multiple control zones used in this building, most of which are organized by space type/classification.
All instruction spaces, which include IS/HS classrooms, art rooms and project rooms, are all to be controlled by a
timer/occupancy sensor with manual override switch. The gym, library, auxiliary exercise, IS/HS café and student
locker rooms, are all to be controlled by a timer with key override switch. The general/principal office and
custodian office are to be controlled by occupancy sensor with manual override switch. All public toilets and
restrooms are a timer, with no manual override switch. The lighting in the stair wells are given two zones — one
for normal lights, and one for emergency lights. The emergency lights are on a timer with key override switch,
whereas the normal lights are operated solely on a timer with no manual override switch. All mechanical,
electrical and plumbing spaces are to be operated by a wall switch. All other interior spaces that do not fall into
the previously mentioned categories are controlled with a timer/occupancy sensor or a wall switch. The
following areas are all controlled by a timer/photo sensor: main entrance exterior (emergency lights), exit door
exterior (emergency lights), exterior sidewalk lights and exterior roof terrace lights. The roof exterior lighting is
controlled simply by a wall switch. The fire rescue area, which includes the emergency lighting, is controlled by a
timer/occupancy sensor with override switch. All of the exit signs located throughout the building remains on at
all times.

Electrical
This buildings electrical distribution system is a simple radial system in that there is a single entry point into the

building, and everything else branches out radially from there. The main service entry point for this building is in
the main electric closet located on the (plan) North wall of the building. “Main Switchboard #1 (MS1)” is the
center point of this radial system. It is from MS1 that all other loads in the building are connected. The two side-
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by-side electric rooms on each floor serve as the main means of routing conduit and wire. One room is
dedicated to panelboards that only connect to normal power, and the other contains panelboards connected to
the emergency generator. Each room contains its own riser shaft for wire and conduit. This keeps the normal
power and emergency power wiring separate. The generator, located on the roof of the building in the
emergency generator room, provides power to the critical building loads in the event of a power outage. Some
of these loads include: emergency/egress lighting, two (2) elevators, telecom equipment, and the fire and jockey
pump which are critical to the operation of the schools sprinkler system.

Structural
A geotecnical survey performed by Langan Engineering shows soil types ranging from silty sand to clay. Bedrock,

consisting of Gneiss, starts at 40 feet below grade. The base floor of the building is a 12-inch, 4000 psi reinforced
concrete slab on grade which is supported by grade and strap beams, steel H-piles, and 14" caissons.

The floor system in this building is 3 1/4" thick 3500 psi lightweight conrete on a 3" deep composite galvanized
metal deck (18 gauge). All cast-in-place concrete slabs are reinforced with #4 gauge rebar, spaced 12" on-center.

Mechanical

Conditioned air is delivered via six air handling units (AHU's) located on the roof of the building. The first 3 units
(1, 2, and 3), are variable air volume (VAV) AHU's that service the corridors, non-public spaces, office, and
classrooms. The additional 3 units (3, 4, and 5), are constant air volume (CAV) AHU's that serve the gymnasium,
cafeteria/kitchen, and auditorium. All of the air handling units utilize preheat coils and cooling coils with a 35%
and 30% propylene glycol-water mixture, respectively.

Additional Systems

Tele/Data
There are vertically stacked telecommunication closets on each floor. These rooms are located at the rear of the

elevators on each floor, and hold the primary ladder trays allowing for the vertical circulation of the system
through the building. An “LON data enclose,” “LDF data rack,” and “IDF system backboard” in each floors
telecom closet serves as the main termination point for horizontal tele/data runs. The main radial point for
these is the “LON Cabinet,” “Main Data Rack,” and “MFD,” all located in the first floor telecommunication closet.

Video Surveillance
Located in the main telecom closet on the first floor is the “Video Surveillance Equipment cabinet” and the

“Main Data Rack (MDR)” that serve as the main radial point for the video security system. Located in the other
telecom closets on the 2-5th floors serve as the main horizontal termination points for the dome enclosed PTZ
surveillance cameras. These cameras are strategically located at the interior and exterior of all entrances to the
building, as well as in the main corridors of the building.
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Auxiliary Alarm
Stacked panels in the telecom closets on each floor serve the auxiliary indicator panels, low voltage push

buttons, the general office auxiliary momentary program signal push buttons, and remote A/V signaling devices
for the auxiliary alarm system.

Intrusion Alarm
Stacked panels in the telecom closets on each floor serve the intrusion alarm control panels, wide angle passive

infrared motion detectors, long range passive infrared motion detectors, intrusion alarm siren/strobes, magnetic
door contacts, and remote keypads.

Fire Rescue Intercom
The stacked electrical closets serve as the vertical circulation for the fire rescue intercom system. There are

three (3) master intercom stations located in the 3rd and 4th floor principal’s office, as well as the custodian’s
office on the first floor. Staff intercom stations are located in rooms 213, 317, 417/419, and 517.

Audiovisual
Junction boxes located in each telecom closet provides connections to the building’s clock and sound system.

This system serves the administrative control stations, microphone cables, loudspeaker/clock cables,
privacy/call-in switches, AM/FM antennas, analog clocks, and the local sound system (which includes 2
loudspeakers and 1 microphone).

Fire Protection
This system contains both upright and concealed sprinkler heads, with a wet standpipe. Two 8" pipes leading

into the building serve as the main water feed, and terminate in the Fire Pump/Plumbing/Lab Support Room on
the first floor - all piping for this system is served from this room. The 1000 gpm split case pump initially
pressures the system, while multiple centrifugal jockey pumps sustain the pressure in the system.

Transportation
The vertical circulation needs of this building are accomplished with four stairwells and two elevators. There is

one stairwell located at the North entrance, one at the South entrance vestibule, and another in the East of the
building. The North stairwell extends to the roof where the mechanical penthouse is located. There is another
(smaller) stairwell that connects only the gymnasium on the first floor, and the excercise facility on the second
floor. The two elevators are located in the center of the building at the intersection of the two major hallways.
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Lighting

It was the original design intent of the architect to combine the two individual programs (Intermediate and High
school) and the students contained within these two programs. As such, it is a main goal of my lighting design to
connect the people + programs within this building. Such a goal is achieved by my choice of spaces, which are
the spaces the architect designed specifically to be connecting points of the two programs

Second, as this building is part of a redevelopment of the Hunters Point area of Queens, it is a goal to connect
the building + community. This can be achieved by two things: designing the facade such that neighborhood
residents can freely and safely navigate the base of the building, and allowing the diverse culture of NY to
influence my design.

It is the last overall goal of my lighting design to connect lighting + architecture. Any good lighting design is
reflective of the architecture of the space. My designs aim to consider not only the physical architecture, but
also the main usage, and occupant makeup of each space.

| building + community

| people + programs | lighting + architecture

A’_.'»: J‘
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This section, dedicated to the documentation of the lighting design solution for the Facade, contains all

information pertinent to fully describing the space and lighting design. Included are the design goals and criteria,

utilized fixtures and equipment schedules, control description, calculation summary as quantitative evaluation

of the design, renderings of appropriate views, and an evaluation comparing the design solution against the

design goals set at the outset of the design. This section is outlined as follows:

Description
Location
Finishes
Landscape
Tasks/Activities
Overall Design Goals
Design Criteria/Considerations
Illumination Recommendations
Design Considerations
Fixtures and Equipment
Controls
Calculation summary
Renderings
Evaluation
Summary
ASHRAE/IESNA 90.1
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Description

Area: 14,000 ft* + 10,300 ft* = 24,300 ft*

Facade faces designed: Plan South, and Plan East (Highlighted in the location section below)
Facade length =350 ft.

The building is located in the square created by the intersection of four streets; Second Street to the north,
Center Boulevard to the south, Borden Avenue to the east, and 51st avenue to the west. The two main (and
most important) faces of the building, deemed so as they are the main entry and exit points of the building,
are that which will be considered in the presented redesign. The plan below highlights the two facades—the
plan south and plan east facades—that will be addressed in the redesign:

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

Finishes

The facade of the Hunters Point School is comprised of multiple finish materials. The largest (by area) is the
utility brick, highlighted in brown on the figure below. The utility brick is approximately 4”x4”x12” and is
dark grey in color. The 2” exterior cut stone, highlighted in green below, wraps around the base of the
building. The grey shading on the figures below represents aluminum composite panels, which comprise the
overhang the sits about the large, 4500 square foot roof terrace on the fifth floor. The black area highlighted
below represents the metal security screen that lines the perimeter of the fifth floor roof terrace. This
security screen is grey in color, and stands approximately ten feet above finished floor (AFF). Lastly,
highlighted in blue, is the glazing component of the fagade. A small portion of the glazing, located on the
fifth floor behind the metal security screen, is hidden from this point of view.
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ngr:at:::]/ Description Style/Color Reflectance
3-5/8" x 3-5/8" x 11-5/8" Utility Brick Dark Grey 0.10
2" Thick Exterior Cut Stone Grey 0.15
Aluminum Composite Panel Aluminum 0.50
. Metal Security Screen Grey -
Glazing Glass/Transparent -

Located near the entrance of the building, short raised brick walls—approximately 1’8” high on the entrance
walkway side and 4” high on the public walkway side—enclose a small area of plants and small shrubs. The
enclosure is trapezoidal, and mimics the shape of the triangular overhang directly above the public walkway.

Entrance
Doors

N

Entrance
Walkway

Public Walkway

£ % Planting Box:
Filled with small
'ﬁ shrubs and plants
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Entrance
Doors

Entrance
Walkway

Public Walkway

Planting Box:
Filled with small
shrubs and
plants

The exterior area of the building has no real tasks or activities besides walking around it. The building sits
flush with the property line, and as such, the public walkway is directly against the fagade. The small
landscape planter box, which is an attempt to break up the public walkway, separates the entrance way of
the building from the public walkway. Navigating around the building should be easy and engaging.
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Overall Design Goals

As this building is along the riverfront, and is part of a redevelopment project of the Long Island City portion of
New York, the facade and building will be very prevalent. The facade lighting should be welcoming, facilitate
navigation around the building, and direct the public towards the building entrance. The design should achieve
the overall design goal of connecting the building + community. The design goals for the facade are as follows:

- - -" .l— T -?'.,.
| Minimalistic ntrance: Focal Point :

| Visible From River

& SRS

7

Minimalistic: The design should not aim to be be minimalistic in the sense that it is unimportant. Minimalistic, in
terms of sustainability, means to achieve the maximum aesthetic or psychological effect with as little energy as
possible.

High Visibility from River: As the building directly fronts the river, it should be easily seen from the water. It
should be designed as so it is easily seen driving down the river.

Vandal Proof: As thebuilding is located is a possible vandal zone, the lighting should be designed in such a way
that it is vandal proof.

Focal Point at entrance: the entrance of the building is very small and tucked away. The lighting design should
not only direct the user to the entrance, but the entrance should be a focal point of the building.
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Design Criteria/Considerations

Horizontal llluminance — Important

Entrance

e |ES Classification: Common Applications — Building Entries — Paths to curb — Low Activity — LZ3
o Category C: 2 lux (0.2 fc)
o Avg/Min: 3:1

Horizontal illuminance is importance for walking the site and entering the building at night. Although there
will not be heavy traffic into this building at night, it may be possible to have a few sporting events take
place at this school at night. Also, where there are dances or proms, there will be a large number of
students back at the building at night.

Vertical llluminance — Very Important

Entrance

e |ES Classification: Common Applications — Building Entries — Paths to curb — Low Activity — LZ3
o Category C: 2 lux (0.2 fc),
o Avg/Min: 3:1

The vertical illuminance at night is listed here as more important than horizontal illuminance due to the
importance of facial recognition. With this building being located (possibly) in an area of mid to high crime
rate, facial recognition is important.

Facade

e |ES Classification: Exteriors — Facades —High Activity — LZ3
o Category O: 100 lux (10 fc)
o Gauge: Max

The illuminance values stated here are allotted values for key elements or details of the building. These
apply to less than 25% of the building fagade.
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Color Appearance and Color Contrast — Somewhat Important

As the lighting on the facade is primarily used at night, and is mostly functional, color rendering, and color in
general, is of little importance. With that being said, this may depend on the weight color is put on the
original lighting design. For this design, color is of little importance.

Flicker - Somewhat Important

Flicker itself is an important design consideration and should be avoided whenever possible. However, there
is no added importance of flicker for the facade than normal. That is, there are no critical tasks that require
additional attention to flicker.

Light Distribution on Task Plane — Somewhat Important

Sufficient illuminance should be provided on the sidewalk as to permit passer-by to walk comfortably and
safely. Meeting the IES recommendations for both vertical and horizontal illuminance should be sufficient.

Modeling of Faces or Objects — Very important

Due to the area the building is in, vandal and crime are a possibility. The lighting should model faces very
well to facility easy facial recognition.

Shadows — Somewhat Important

The fagade lighting will be active primarily at night. As such, shadows are of little concern. However, facial
modeling is very important. See previous section.

Special Considerations —Very important

As mentioned in the overall design goals of the fagade, the building may be subject to vandals. The lighting,
and any other system installed on the exterior of the building within reach of the public, should consider the
possibility of vandalism; graffiti more specifically. The lighting shall be resistant and graffiti and impact rated.

Daylighting Integration and Controls — Somewhat Important

As the facade lighting will be used at night, daylight integration is not applicable. However, the lighting will
be attached to the buildings time clock which is controlled by a rooftop photocell.

Glare — Important

Glare is important as the lighting should be unobtrusive to the buildings passers-by. Luminaires should be
positioned or designed in a way as to not impose direct glare on the public.

Hunter’s Point South Intermediate School and High School | Queens, NY
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Fixtures and Equipment

Tony Esposito
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Description Manufacturer

Recessed linear LED strip. Stainless steel luminaire housing with

Al sealed enclosure - wet listed for exterior. 6500k white LED's. HessAmerica
Various fixure lengths, 4W/foot.
Surface mounted, F32T8 direct linear fluorescent. High impact Prudential
B1 radial lense (outdoor appropriate) with tamper resistant screws. Lighti
ighting

4foot, die-formed, gloss white (YGW) 20-gauge steel housing
1 S Surface mounted, flexible LED strip. Super bright, white (3500K),| Cooper- RSA
LED's. 2.4W/ft for LED of white output. Lighting

Acrylic, 0.3 inch, surface-mounted LED lighting panel. Ellipse RosCo
D1 O shaped: long radius 4'6", short radius 2'10". White (3500k) LED's. .
Architectural
Z
L

Reflective opaue white backing to maximize optical brightness

Cooper

F1
Lighting

die-cast aluminum housing, with white premium polyester
powder coat paint for protection. Include top visor.

i Recessed, in-ground rated, 150W PSMH floodlight. One-piece,

MATERIAL FINISH KEY

LI 3.5/8" x 3-5/8" X 11-5/8"
C T T UTILITY BRICK SET IN
T ONE—THIRD RUNNING BOND

' I 2" THICK EXTERIOR CUT STONE

ALUMINUM COMPOSITE
PANEL
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The tables below provide information regarding the energy consumption, assumed light loss factors, and load
for the lamp-ballast combinations used for each of the luminaires used in the fagade lighting (which includes the

exterior roof terrace). The facade contains 1 linear fluorescent fixture near the exit and 242 linear feet of LED’s
throughout. The fagade lighting consumes a total of 938 Watts (see ASHRAE/IESNA 90.1 under evaluation
section).. The roof terrace, although technically considered a separate space, was included in the facade design,
and utilizes 7 pulse-start metal halides. The roof terrace lighting consumes a total of 1,148 Watts.

FACADE VA CALCULATION

LED 4 W/ft 5.7 VA/ft
Bl | (1)F32T8 1 38 38 0.9 4 42
c1 LED 50t | 2.4W/ft 120 07 | 39va/ft | 171
D1 LED 24ft | 4.5W/ft 108 07 | 6.4wW/ft 154
F1 | (1) PSMH 7 164 1312 0.9 182 1458

FACADE LIGHT LOSS FACTORS

Al - - 0.70 0.90 - 0.63
B1 3000 2850 0.95 0.90 1.20 1.0
C1 - - 0.70 0.90 - 0.7
D1 14500 11600 0.80 0.90 1.00 0.7

ROOF TERRACE LIGHT LOSS FACTORS

F1 14500 11600 0.80 0.90 1.00 0.7

Controls

None of the fagade lighting is controlled via occupancy sensors. All fagade lighting, with a few exceptions, are
connected to the buildings photocell time clock. The lighting attached to the time clock comes on at night, and
shuts off in the morning. The exceptions are the fixtures located at the entrance and exit of the building. That is,
the linear fluorescent over the exit of the building, and the signage at the entrance door. These fixtures are
attached to the buildings emergency generator, and as such, are always on.
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Calculation summary

The table below shows the calculation summary for the walkway around the building. Included in this
table is the summary for 5 different calculation scenarios. The first is the vertical illuminance on the
pavement. This is to ensure there is adequate illuminance for walking. The following 4 are vertical
illuminance calculation to see if the vertical illuminance meets the IES requirements. There are two
columns within each section (horizontal and vertical) labeled recommended and achieved. This shows
the values recommended by the Illluminating Engineering Society, and the value actually achieved by
design.

Facade illuminance criteria: Recommended vs. Achieved

Category Horizontal [lluminance (fc) Vertical Illuminance (fc)
Set Quantity | Recommended Achieved Recommended | Achieved
Average 0.2 0.33 n/a n/a
Maximum - 14.8 n/a n/a
Minimum - 0.1 n/a n/a
Avg/Min 3:1 3.3 n/a n/a
Max/Min - 148 n/a n/a
Average n/a n/a 0.2 0.18
‘:_'U Maximum n/a n/a - 1.0
-fc—’ Minimum n/a n/a - 0.1
L Avg/Min n/a n/a 3.0 1.8
Max/Min n/a n/a - 10
Average n/a n/a 0.2 0.32
Maximum n/a n/a - 2.1
Minimum n/a n/a - 0.1
Avg/Min n/a n/a 3.0 3.2
Max/Min n/a n/a - 21
Average n/a n/a 0.2 0.19
Maximum n/a n/a - 0.3
Minimum n/a n/a - 0.1
Avg/Min n/a n/a 3.0 1.9
Max/Min n/a n/a - 3
Average n/a n/a 0.2 0.19
f_; Maximum n/a n/a - 0.4
-:E’ Minimum n/a n/a - 0.1
2 Avg/Min n/a n/a 3.0 1.9
Max/Min n/a n/a - 4
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The images below show the location (or area of coverage) of the sets of calculation points presented in
the table on the previous page. Highlighted in red in the figure directly below is the area that was
included in the Ground/Walkway calculation. This calculation was taken on the ground plane and was
aimed at guaranteeing adequate illuminance levels for walking at night. The second image, with
colored arrows, shows the location
of the vertical calculation grids.
Each arrow has a color that
corresponds to the vertical
calculation that it represents. The
path (or line) of the arrow indicated
the line along which the calculation
was performed. The arrow, or
direction in which it points,
indicated the direction the light
meter faces for the calculation. All
vertical illuminance calculations
were taken at 5 foot above finished
grade ( 5" AFG).
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Evaluation

The lighting of the exterior facade successfully achieves most of the design goals designated at the outset of
design. The entrance of the building, which is small and hidden, has been highlighted with two forms of
signage; the first, an LED backlit sign representing the name of the school; the second, a backlit sign showing
the school’s mascot. This creates a high illuminance ratio (>10:1) between the entrance and the surrounding
area, which in turn, achieves the original design goal of forcing the entrance to be a focal point.

That most of the fixtures are either out of reach of the public, or are specified vandal-grade fixtures,
achieves the design goal of a vandal-proof design. This was important not only for inherent cleaning cost
implications of graffiti, but also because damaged or vandalized fixtures hurts the aesthetics and appearance
of the building in general. The metal halide spotlights uplighting the large trapezoidal overhang on the fifth
floor exterior roof terrace aims to make the building dominant on the riverfront. Persons docking boats
nearby, or merely passing by on the river, should easily notice and locate the building. It may be used as a
wayfinding device or landmark, and achieves the overall design goal of being visible from the river.

In general, as the facade goes over power density, the minimalistic design goal has not been achieved. Due
to tradability of power densities of exterior surfaces, this is not against ASHRAE code, but it does not achieve
the design goals as efficiently as maybe it could.

As mentioned in the previous paragraph, the design of the “fagade” lighting does exceed the allotted power
density specified by ASHRAE 90.1. The word fagade is quoted because the roof terrace was included in the
“facade” design, although according to ASHRAE, is a separate space. The actual facade and path-to-curb
areas meet the allotted power densities as provided in the code; it is the roof terrace that exceeds its
allowable power consumption. That is, because the roof terrace is an exterior space, it is considered
tradable. That is, power consumption from the exterior roof terrace can be moved to the facade
classification. As shown on the tables on the next page, The original
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The table below shows the total input wattage for the actual fagade portion of the lighting design.
FACADE TOTAL INPUT WATTS

Al LED 168 ft 4 W/ft 672
B1 (1) F32T8 1 38 38
C1 LED 50 ft 2.4 W/ft 120
D1 LED 24 ft 4.5 W/ft 108

Total:

E

The table below shows the total input wattage for the fifth floor exterior roof terrace.
ROOF TERRACE TOTAL INPUT WATTS

F1 PSMH 7 164 1148
Total:

i

The table below shows a comparison of the actual power consumption of the fagade lighting design against the
allowable consumption as designated by ASHRAE/IESNA 90.1.

Facade ASHRAE/IESNA 90.1

Perimeter (Linear Ft.) - 350
Input Watts (W) 1750 938

Power Density (W/ft) 5.0 _

The table below shows a comparison of the actual power consumption of the roof terrace lighting design against
the allowable consumption as designated by ASHRAE/IESNA 90.1. As shown (highlighted in white) the roof
terrace exceed allowable power density.

Roof Terrace ASHRAE/IESNA 90.1

Area (sq.ft.) - 4300
Input Watts (W) 688 1148

Power Density (W/sqft) 0.16

The table below shows that, although the roof terrace goes over allowable power density, it meets code when
combined with the extra facade wattage.

Facade 1750 938
Roof Terrace 688 1148
Total: 2438 2086
% Under: 14.44

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

2 | Auditorium

This section, dedicated to the documentation of the lighting design solution for the auditorium, contains all
information pertinent to fully describing the space and lighting design. Included are the design goals and criteria,
utilized fixtures and equipment schedules, control description, calculation summary as quantitative evaluation
of the design, renderings of appropriate views, and an evaluation comparing the design solution against the
design goals set at the outset of the design. This section is outlined as follows:

Description
Space Location
Finishes
Furnishings
Tasks/Activities
Overall Design Goals
Design Criteria/Considerations
Illumination Recommendations
Design Considerations
Fixtures and Equipment
Controls
Calculation summary
Renderings
Evaluation
Summary
ASHRAE/IESNA 90.1
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Description

Location (in building)

The auditorium, which is two stories high, in the center-point that connects the third and fourth floor of the
building. It is accessible from both floors and is the point at which the two schooling types are connected.
That is, the third floor houses the intermediate school students, and the fourth is dedicated to the high
school students.

3rd Floor
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Finishes

The auditorium is comprised of wood paneling and painted gypsum wall board (GWB). Highlighted in orange
in the figure below are the beech wood panels that are tilted at 11 degrees into the space, and are tuned
acoustically so sound quality in the space is desirable. Both shades of gray in the image below represents
painted GWB. The light grey is painted “evening dove” whereas the black highlight is a painted a similar
shade but had a wooden baseboard. The stage and back-of-house area is also GWB painted white. Overhead
panels (i.e. the ceiling) are beech wood panels as well.

The image below shows a section rendering of the auditorium space. This figure shows the color choice of
the architect. You can get a feeling of how the architect imagined the space to feel.

l
MOITAVII3 ROIRITW
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Furnishings

Center of the space has general auditorium seating that holds approximately 300 people, a handful being
handicapped. In the front of the space, there is a piano and area for an orchestra. There is few other
furniture in the space.
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Tasks/activities

The space will house multiple types of activities. General town meeting will be a large collection of students
with the goal of providing information to large numbers of students. These can be about upcoming events,
current happening, or information about things such as graduation. In addition, the space can support
performances, plays, and/or talent shows. Because of the dedicated orchestra space and piano in the front,
the space is equipped to hold musical performances and choir events. Because the space is acoustically
tuned, musical events in the space should be a great experience for all.
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Overall design goals

The goal in the auditorium is to achieve a flexible lighting design that can be changed depending on the event
that is happening in the space. As this is an intermediate school and high school auditorium, it inherently needs
to be flexible. The lighting should have the ability to be altered depending on the function of the space, and
from a designers point of view, these can be labeled via the opposing Flynn impressions public and private. The
public scenario needs to have high brightness with uniform light levels and have little to no peripheral emphasis.
The public scenario should have little emphasis of particular points in general. The public scene would typically
be used for large public meetings with the students. The private scenario, opposing the public scenario, should
have non-uniform lighting, with emphasis on the area of importance. The private Flynn impression is typically
defined by non-uniform lighting with high peripheral wall emphasis. Warm tones tend to enhance private
feelings, which are further enhanced by the orange/brown word panels lining the auditorium.

The images below graphically represent (and list) the opposing Flynn impressions.

Public Private

- Uniform Light levels - Non-Uniform Lighting

- High brightness - High Brightness Remote

- Small to no Peripheral From User

Emphasis - Peripheral (Wall) Emphasis
- Warm Tones
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Design Criteria/Considerations

Horizontal llluminance — Important

- Audience

e |ES Classification: Hospitality and Entertainment —Theatres, Stages —House
o During Production
= Category R: 1 lux (0.1 fc)
= Avg/Min: 2:1
e |ES Classification: Hospitality and Entertainment —Theatres, Stages —House
o Pre/Post-Show, Intermisssion
= Category R: 50 lux (5 fc)
= Avg/Min: 2:1

- Circulation

e |ES Classification: Hospitality and Entertainment —Theatres, Stages —House
o During Production
= Category R: 2 lux (0.2 fc)
= Avg/Min: 2:1
e |ES Classification: Hospitality and Entertainment —Theatres, Stages —House
o Pre/Post-Show, Intermisssion
= Category R: 50 lux (5 fc)
=  Avg/Min: 2:1
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Horizontal llluminance — Important

- Audience

e |ES Classification: Hospitality and Entertainment —Theatres, Stages —House
o During Production
= Category R: .5 lux (0.05 fc)
= Avg/Min: 2:1
e |ES Classification: Hospitality and Entertainment —Theatres, Stages —House
o Pre/Post-Show, Intermisssion
= Category R: 15 lux (1.5 fc)
= Avg/Min: 2:1

- Circulation

e |ES Classification: Hospitality and Entertainment —Theatres, Stages —House
o During Production
= Category R: 2 lux (0.2 fc)
= Avg/Min: 2:1
e |ES Classification: Hospitality and Entertainment —Theatres, Stages —House
o Pre/Post-Show, Intermisssion
= Category R: 15 lux (1.5 fc)
=  Avg/Min: 2:1
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Appearance of Space and Luminaires — Very Important

Appearance of space has been more or less dictated by the architect. However, the luminaires should be
chosen so that they not only achieve the overall design goal of the space, but also that they do not conflict
with the architecture.

Color Appearance and Color Contrast — Very Important

The surfaces in the space vary in color, and contain oranges and blues. The luminaires and lamps should be
chosen with high rendering so as not to take away from the architecture.

Daylighting Integration and Controls — Not applicable

The space has no windows to the exterior. As such, daylighting integration and controls is not applicable to
this space.

Direct and Reflected Glare — Important

Direct and reflected glare are important in this space especially for performance venues. The performers on
the stage should not experience glare, either direct or reflected. Glare can be distracting and irritating, but
in the case of an auditorium with a stage, can present safety hazards.

Flicker — Somewhat Important

Flicker itself is an important design consideration and should be avoided whenever possible. However, there
is no added importance of flicker in this space than normal. That is, there are no critical tasks in this space
that require additional attention to flicker.

Light Distribution on Task Plane — Somewhat Important

As long as the illuminance levels and uniformity meets the IES recommendations, no real problems should
happen.

Shadows — Somewhat Important

Shadows are of little importance especially that there are few tasks in the auditorium that it could hinder.
The theatrical lighting system should be designed so that shadows are implemented and extracted when
desired and/or when appropriate for a performance. The general lighting in the seating area needs little
regard to shadow problems.
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Fixtures and equipment
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Type Description Manufacturer

Recessed linear fluorescent with flush .07" thick acrylic lens

A2 - with opal satin finish. 22 ga. steel reflectors with high Focal Point
‘ reflectance white powder coat. Matte White finish

Recessed linear fluorescent wall-washer with flush .07" thick
acryliclens with opal satin finish. 22 ga. steel reflectors with Focal Point
high reflectance white powder coat. Matte White finish

B2

Single-lamp, recessed compact fluorescent downlight with 7
C2 Wwy S 3/8" aperture. Matte white finished flange with 16 ga. Lightolier

CTLs
aluminum, wide distribution refelctor.
Single-lamp, suspended linear T8 linear fluorescent downlight.
D2 ' 4'length bosy of formed and welded die-formed 20-gauge Prudential
N steel. Gloss white (YGW) polyester power paint finish.
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The tables below provide information regarding the energy consumption, assumed light loss factors, and load
for the lamp-ballast combinations used for each of the luminaires used in the auditorium lighting. The
auditorium contains a total of 57 lighting fixtures (including the exit signs). The lighting solution in the
auditorium consumes a total of 1,993 Watts (see ASHRAE/IESNA 90.1 under evaluation section). A light loss
factor was not included for the exit sign (fixture ‘EX’) as is does not provide useful illumination to the room, and
was not considered in any lighting calculations. It was, however, included in the energy consumption calculation
of the space.

AUDITOR A CA ATIO

Location Type Lamp Qty W/Fixture Total Watts PF [ VA/Fixture | Total VA
A2 (1) F3218 20 38 760 0.9 42 844
B2 (1) F32T8 12 38 456 0.9 42 507
Auditorium C2 (1) 32CFTR 4 36 144 0.9 40 160
D2 (1) F3218 16 38 608 0.9 42 676
EX LED 5 5 25 0.7 7 36

LIGHT LOSS FACTORS

Lamp Lumens Light Loss Factors
Type Initial Mean LLD LDD BF Total
A2 3000 2850 0.95 0.90 1.20 1.0
B2 3000 2850 0.95 0.90 1.20 1.0
C2 2400 2065 0.86 0.90 1.00 0.8
D2 3000 2850 0.95 0.90 1.20 1.0

EX - - - - - -

The auditorium is split into multiple zones, all with dimming capabilities. The fixtures in the space that are
deemed emergency fixtures are dimmable as well and are fed from a dimming panel connected to the
emergency system. These fixtures may be dimmed as desired—in the event of a power outage the control
system will force them back to full output. The stage lighting is split into two zones; 4 of the 16 fixtures
dedicated to emergency, the rest dimmable, general illumination stage lighting. The recessed downlights located
near the entrance and exits of the space, zoned separately, are connected to the emergency system and are set
to be always on at full output. The lighting over the general seating area, is split into four zone, with each row of
lighting being its own zone. This gives large flexibility in the lighting in the space, allowing the lighting and
illuminance levels to be altered depending on the event.
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Calculation summary

The pseudo diagrams below represent the illuminance distribution in the space under the two lighting scenarios:
public and private. The top, the public scenario, has a much more uniform distribution of light throughout the
space than does the private scenario. High illuminance levels throughout the space create no particular
emphasis at any point, which is desirable for public town meetings or general addresses to the students. The
second diagram, the private scenario, has a much less uniform design. The main emphasis is on the stage, with
peripheral wall emphasis due to fixtures wall-washing the wood panels
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Renderings
Public
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Private
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To be, or not to be...

a lighting designer?
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Evaluation

The auditorium lighting design effectively creates public and private scenes via flexible lighting controls. In
the private scene recessed linear fluorescent wall washers line the perimeter wall creating large peripheral
emphasis. The theatrical spot lights aimed at the stage not highlight the actors, but it also creates a focal
point; it creates emphasis distant to the seated audience. The public scenario, which has all luminaire
turned on, creates high levels of illumination that are more uniform than that of the private scenario. There
is no emphasis on any particular area. The lighting successfully achieves these two opposing Flynn
impressions without infringing on the architecture.

The tables below show the power consumption and ASHRAE/IESNA 90.1 code requirements for the
Intermediate school cafeteria. The space consumed a total of 1,993 watts which is lower than the calculated
allowable 2,907 watts. At this power consumption, the space has a total power density of 0.54 watts/ft?,
which is lower than the 0.79 alloted by ASHRAE. Please note that because the theatrical lighting was not part
of my scope of design, it has not been included in either the illuminance (with the exception of the stage
spotlight) or the power density.

Auditorium ASHRAE/IESNA 90.1
Category| Allowable | Actual

Area (sq.ft.) - 3680
Input Watts (W)  2907.2 1993
Power Density (W/ft) 0.79 0.54

AUDITORIUM TOTAL INPUT WATTS

Type Lamp Qty Input W | Total W
A2 (1) F32T8 20 38 760
B2 (1) F32T8 12 38 456
Cc2 (1) 32CFTR 4 36 144
D2 (1) F32T8 16 38 608
EX LED 5 5 25

Total:[ 1993
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3 | Intermediate School Cafeteria

This section, dedicated to the documentation of the lighting design solution for the Intermediate School
cafeteria, contains all information pertinent to fully describing the space and lighting design. Included are the
design goals and criteria, utilized fixtures and equipment schedules, control descriptions with appropriate
diagrams, calculation summary as quantitative evaluation of the design, renderings of appropriate views, and an
evaluation comparing the design solution against the design goals set at the outset of the design. This section is
outlined as follows:

Description
Space Location
Finishes
Furnishings
Tasks/Activities
Overall Design Goals
Design Criteria/Considerations
Illumination Recommendations
Design Considerations
Daylighting
June 21 — Overcast Sky — Noon
June 21 — Clear Sky — Noon
March 21 — Clear Sky — Noon
December 21 — Clear Sky — Noon
Fixtures and Equipment
Controls
Calculation summary
Electric Light Only
Electric Light and Daylight
Renderings
Electric Light Only
Electric Light and Daylight
Evaluation
Summary
ASHRAE/IESNA 90.1
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Description
Area: 2115 ft’
Length: 73 ft.
Width: 40 ft.

Ceiling Height: 10 ft (table eating area), 7 ft (bench eating area)

The Intermediate School (IS) cafeteria is located on the 5 floor directly (plan) north of the High School (HS)
Art Room. There is no direct circulation between these two rooms, but like the High School Art room, the
cafeteria has direct access to the exterior roof terrace. The two doors, located on the western side of the
North wall, lead to the lunch line, which is linked directly to the kitchen.
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The floor of the IS Cafeteria is a pewter vinyl composite tile. The walls, which are a semi-gloss white paint,
aid in the distribution of light throughout the space. Also on the walls, are matte white tiles, semi-gloss
white tiles, and a tri-color blend of mosaic tiles. These mosaic tiles may be arranged in any configuration
desirable, and can be used as a tool to achieve a desired feeling in the space.

IS Cafeteria Materials

Surface  Material Description Style/Color Reflectance
Floor VcT 12" x 12" Vinyl Composition tile 112 Pewter 0.30
Walls SG-P Semi-Gloss Paint Simply White OC-117 0.85
Wall GCT-1 Glazed Ceramic Trim Tile irr?:(:: \\l/vv:liiee __ ';Aear;ﬁ? 0.85
Panels GCT-2 Glazed Ceramic Trim Tile Gloss 0.85

GCT-5 2"x2" Glazed Ceramic Mosaic Tile 1:1:1 Three color Blend 0.70

Ceiling GWB Gypsum Wall Board Painted White White 0.75

In the main eating area of the cafeteria there are 24 cafeteria tables with benches. The East wall contains 3
vending machines, while the recessed portion of the north wall contains six trash cans. The south wall
contains additional seating with booths on the wall.

L IL- el m \m;u/o-—al
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The primary task in this space is eating (more specifically — lunch). Light levels should be adequate enough
that eating is not difficult. One additional consideration for this space is security. Lunch rooms in schools
may lend themselves to behavioral problems especially in a large, culturally diverse area such as Queens,
New York.

Overall design goals

The intermediate school cafeteria is attached indirectly to the HS cafeteria and HS art room via the outdoor roof
terrace. This space was chosen to achieve my overall design goal of connectivity of people + program, as it was
the original design goal of the architect to physically connect the IS and HS cafeterias. My design goals for the
space are represented by the pictures below:

| Reflective of Space Usage | Suitable Eating llluminance | Fun + Creative

Fun and creative: the main occupants of this space will be middle school students, and as such, the design
should be fun and interesting to look at. It’s very easy for this space to fall victim to a standard, boring lighting
design, which is my goal to avoid.

Reflective of space usage: when you walk in the doors to the cafeteria, it should be immediately evident that
this space is used for eating purposes.

Provide illuminance suitable for eating: as this space is a cafeteria, the main task in the space is eating. The
lighting in the space should provide suitable illuminance for eating purposes.
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Design Criteria/Considerations

Horizontal llluminance — Important

e |ES Classification: Common Applications — Food Service — Cafeterias
o Category N: 75 lux (7.5 fc)
o Avg/Min: 3:1

Horizontal illuminance in this space is important because there needs to be adequate light for the students
to eat, and is not a critical task. As long as the luminaires in the room are maintained, there should be no
problems achieving adequate illumination levels.

Vertical llluminance - Very Important

e |ES Classification: Common Applications — Food Service — Cafeterias
o Category K: 25 lux (2.5 fc)
o Avg/Min: 3:1

As the cafeteria could be a source of mischievous behavior, vertical illuminance is essential for face
recognition. The adequate illumination for facial recognition of the students is essential for both the school
faculty and the security system (cameras).

Appearance of Space and Luminaires — Somewhat Important

The main task in this space is eating, which for the purpose of a middle school cafeteria is not an
aesthetically demanding experience. The emphasis tends to be on getting the students in, fed, and out of
the space quickly and smoothly. However, the lack of typicality with these types of spaces should not deter
from a good lighting design. Although not critical to the space function, the appearance of the space and
luminaires should be carefully considered to achieve a quality lighting design solution.

Color Appearance and Color Contrast — Very Important

School cafeteria food typically has problems with appearance and quality — the lighting solution should be
conscious of this and be designed to optimize color. The chosen light source should have high CRI, with
minimal to no color shift over the life of the source. Acceptable light sources might include fluorescent
(linear and compact), metal halide, and induction. Unacceptable sources may include high pressure sodium,
and some LED’s (depending on the quality, trustworthiness, and dependability of the manufacturer).

Daylighting Integration and Controls — Important

The west wall of the space—which happens to be the smallest in the room—has floor to ceiling glazing.
Although the percent of wall area of glazing in the space is low, and the (only) wall with glazing is facing
west, daylight penetration should still be considered in the design. Cost analyses may be performed to
determine the feasibility of photosensor dimming, with payback period being the main criteria for
determination of system feasibility and practicality.
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Direct and Reflected Glare — Somewhat Important

Glare itself is an important design consideration and should be avoided whenever possible. However, there
is no added importance of glare in this space than normal. That is, there are no critical tasks in this space
that require additional attention to glare.

Flicker - Somewhat Important

Flicker itself is an important design consideration and should be avoided whenever possible. However, there
is no added importance of flicker in this space than normal. That is, there are no critical tasks in this space
that require additional attention to flicker.

Light Distribution on Task Plane — Somewhat Important

Uniformity on the eating surface is important in that there needs to be sufficient illuminance to eat. This
holds true for uniformity as well. llluminance and uniformity levels should meet the recommended levels.
There are no special light distribution criteria to be considered.

Modeling of Faces or Objects — Important

Public school cafeterias tend to be areas of high horseplay especially when intended for younger students.
With these security concerns, monitoring staff should be able to easily identify a student if need be.

Shadows — Somewhat Important

A uniform lighting solution is desired in this space, but high uniformity can make the space feel boring and
flat. Surfaces lit non-uniformly create reliefs in the visual field of the eye. However, lighting should not be so
non-uniform that shadows are distracting and uncomfortable. Shadows are important to avoid, but not so
much that it requires additional attention.

Special Considerations —Very Important

Because this is a public school building and this space will primarily contain middle school students, there
are inherent security issues that have to be addressed. Lighting control devices such as switches and
touchpads must be either out-of-reach of the students, or have restricted access by key or code.
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An approximate daylighting analysis was performed on this space to get a general idea of the available

daylight illuminance in the space. This space is not the subject of my M.A.E. daylighting breadth. This

analysis is an extra effort to have a full understanding of the factors that may affect the lighting design in

this space.

Below is a graph of the daylight penetration (Daylight illuminance of the space as a function of distance from

the window) for the Intermediate School Cafeteria. This graph includes multiple times of year (Spring,

Summer, Winter) and two sky conditions (Clear, Overcast). The shape of the graph is as expected — the

daylight illuminance decreases as the distance from the window increases. An interesting find is that the

daylight illuminance values fluctuate very little over the different times of year and sky conditions. Although

it would be expected that the overcast sky would produce a lower illuminance level overall — and is

confirmed in the below graph — we can see that it does not vary significantly. This is most likely due to the

orientation of the space, which has the glazing facing predominantly north.

160

IS Cafeteria Daylight Penetration
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The illuminance results for the space under four daylighting conditions are presented on the following

pages. These conditions (all conducted at Noon) are as follows: June 21st with an overcast sky, and June

21st, March 21st, and December 21st with a clear sky. The results on the following page include an isoline

diagram showing daylight penetration as well as renderings and luminance pseudo diagrams (with and

without meshing).
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June 21 - Overcast Sky — Noon
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L_Diffuse (Cd/Sq.m) L_Diffuse (CdiSa.m).
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June 21 - Clear Sky — Noon
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Fixtures and equipment

The plan and fixture schedule presented below are intended to give a complete representation of the fixture
specifications and placement within the space. Luminaires overhead—represented in blue—are recessed, four-
foot, linear fluorescent fixtures that illuminate the hanging sculpture. The luminaires along the south wall—

represented in green—are recessed linear fluorescent wall washers placed to uniformly wash the mosaic wall.

p
{ C3 c3
] ! S
¢ © SkJGSkaSIdc "?
C3 %; |/
A3 A3 A3 A3 A3 A3 A3 A3 N
| me—— N N
c C a a a a a a A
A3 A3 A3 A3 A3 A3 A3 A3
C C a a a a a Q
A3 A3 A3 A3 A3 A3 A3 A3
C C a a a a a a
|{:F|. NG HEIGHT: 10 AFF|
e SiSaeamoad ——
CEILING HEIGHT: 7' AFF | F—
B3 €3 ex/|

B3

B3

B3 ® <

Type Description Manufacturer

Recessed linear fluorescent with flush .07" thick acrylic lens
A3 — with opal satin finish. 22 ga. steel reflectors with high Focal Point
reflectance white powder coat. Matte White finish

Recessed linear fluorescent wall washer. Housing and flange
B3 trim are die-formed, 20 ga. Steel, with gloss white finish. Semi- Peerless
specular reflector

M Recess 4.5"x4.5" square LED downlight. Matte white flange and

Lightoli
reflector finish. iIghtolier

C3

_— Wall Mounted, single-sided exit sign. AC only operation with
EX \:\;\\ 9 RED lettering on clear panel. Matte white finish on housing. 8" [ Mule Lighting
letters, 1" stroke
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The tables below provide information regarding the energy consumption, assumed light loss factors, and load
for the lamp-ballast combinations used for each of the luminaires used in the lighting of the Intermediate Schol
Cafeteria. The IS Cafeteria contains a total of 42 lighting fixtures (including the exit signs). The lighting solution in
consumes a total of 1,356 Watts (see ASHRAE/IESNA 90.1 under evaluation section). A light loss factor was not
included for the exit sign (fixture ‘EX’) as is does not provide useful illumination to the room, and was not
considered in any lighting calculations. It was, however, included in the energy consumption calculation of the
space.

IS CAFETERIA VA CALCULATION

(1) F32T8
B3 (1) F32T8 10 38 380 0.9 42 422
c3 LED 6 9 54 0.7 13 77
EX LED 2 5 10 0.7 7 14

LIGHT LOSS FACTORS

A3 3000 2850 0.95 0.90 1.20 1.0

B3 3000 2850 0.95 0.90 1.20 1.0

c3 500 - 0.80 0.90 - 0.7

EX - - - - - -
Controls

The luminaires in this space are grouped into 3 separate zones, all of which are connected to line-voltage
occupancy sensors. Each zone has an override switch located at each of the two entrance doors to the space. All
switches in the space are key-locked, meaning that they are only accessible via a physical key given the lunch
aids or building maintenance staff.

Zone A controls the recessed linear fluorescent fixates over the main table eating area. These are the fixtures
that are recessed into the ceiling above the suspended sculpture, and are controllable so that they may be
switch off when daylighting in the space is sufficient.

Zone B controls the recessed linear fluorescents wall-washers along the south wall atop the booth eating area.
This zone may be switched if enough illuminance is provided on the eating surface via daylight or the lighting
fixtures from zone A. Zone C controls the accent lights over the trash bin area. These may be switched as desired
by the staff.
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Calculation summary
Electric Light only
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Electric Light and Daylight
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Renderings
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Electric Light and Daylight
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Electric Light and daylight
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Electric Light and daylight
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Evaluation

The design of the Intermediate School Cafeteria creates a more interesting environment than that of a
standard middle school cafeteria. The addition of daylight, especially because the facade is predominantly
north facing, should create a more natural feeling environment. Because the facade is north-facing, the
daylight in the space will be mostly diffuse, which helps with creating a space with no glare. Daylight, being
a natural light source, should help with the inherent problem of color rending of cafeteria food. The fixtures
in the space, which mimic the flow of the river that is in view out of the window, should make the space fun
and interesting for the students. From a purely quantitative point-of-view, both IES illuminance
recommendation and ASHRAE power densities were met (See next section). The primary concern may be
the quality of light after is has passes through the hanging transparent-blue sculpture hanging from the
ceiling. A further study should be conducted to verify the color rending quality of the light passed through
the sculpture.

As shown in the table below, the lighting solution for the Intermediate School Cafeteria consumes a total of
1,356 Watts which amounts to a power density of 0.64 watts/square foot.

IS CAFETERIA TOTAL INPUT WATTS

Type Lamp Qty Input W | Total W
A (1) F32T8 24 38 912
B (1) F32T8 10 38 380
C LED 6 9 54
EX LED 2 5 10
| Total:| 1356 |

ASHRAE/IESNA 90.1 2011
Category| Allowable Actual

Area (sq.ft.) - 2115
Input Watts (W) 1375 1356
Power Density (W/sqft) 0.65 0.64
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4 | High School Art Room

This section, dedicated to the documentation of the lighting design solution for the High School Art Room,
contains all information pertinent to fully describing the space and lighting design. Included are the design goals
and criteria, utilized fixtures and equipment schedules, control descriptions with appropriate diagrams,
calculation summary as quantitative description of the design, renderings of appropriate views, and an
evaluation comparing the design solution against the design goals set at the outset of the design. The daylighting
analysis for this space is not included in this section. As the High School Art Room was the subject of the MAE
daylighting analysis, the analysis and results are outlined in that section. This section is outlined as follows:

Description

Space Location
Finishes
Furnishings
Tasks/Activities
Overall Design Goals

Design Criteria/Considerations

Illumination Recommendations
Design Considerations
Daylighting
See MAE Breadth
Fixtures and Equipment
Controls
Calculation summary
Renderings
Evaluation
Summary
ASHRAE/IESNA 90.1
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Description
Area: 1250 ft’
Length: 33 ft.
Width: 54 ft.

Ceiling Height: 10 ft.

The Intermediate School (IS) cafeteria is located on the 5 floor directly (plan) north of the High School (HS)
Art Room. There is no direct circulation between these two rooms, but like the High School Art room, the
cafeteria has direct access to the exterior roof terrace. The two doors, located on the western side of the
North wall, lead to the lunch line, which is linked directly to the kitchen.

]
n |
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The floor of the High School Art Room is comprised of 12”x12” composite vinyl tile that is pewter in color.
The walls, finished with high-reflectance white semi-gloss paint, are ideal for light distribution in the space.
The ceiling, which was originally an acoustical drop ceiling, has been removed to expose the systems in the
ceiling. See MAE and CM breadth.

Surface  Material Description Style/Color Reflectance
Floor VcT 12" x 12" Vinyl Composition tile 112 Pewter 0.30
Walls SG-P Semi-Gloss Paint Simply White OC-117 0.85

Ceiling None No drop ceiling. Open to above N/A N/A

The HS Art Room has seating for 34 students (1 handicap). The front wall of the room has a 2-seat computer
desk, a large storage cabinet, and a marker-board and tack-board. For cleaning purposes, there are 2 large
trough sinks and a wash fountain located on the west wall. Located on the back wall of the room (from left
to right), are the following: etching press, jewelry kiln, cabinet/plan file drawer, flat file drawer, and a 3-
drawer lateral file cabinet. Also located towards the back of the room in the South-West corner is a large
work bench.
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N

Tasks/activities

The primary tasks in this space consist of the creation of (and possibly the critique and appreciation of) art.
This room is equipped with a substantial amount of equipment as to facilitate the creation of art in many
different forms (painting, drawing, sculpture, etc.).

Although secondary in importance to the actual art creation taking place at the students’ desk, formal
lectures and “pin-ups” will also be taking place in this room. The marker-board and tack-board on the front
wall of the room supports these tasks.
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Overall design goals
The High School Art Room is a great space to design as it has limitless possibilities. Its location and orientation
within the building and orientation allow for interesting possibilities with daylight. As this is a space that will be
used to study and create art, the space itself should be a work of art. The intrinsic artistic nature of the use of
this space opens the door to trying things that may not be appropriate in other spaces. This space, if any, should
work towards achieving the overall design goal of lighting + architecture.

A
\ - :

Promote Creativity: The space is an art room. Nothing about the space itself should be bland or boring. An art
room itself should be a work of art. It should inspire. It should lead by example, if you will.

Decrease Distraction: The focus should be on creating art. Not glaring or inappropriate lighting.

Utilize Daylight: The location and orientation of the space, as well as the floor to ceiling glazing on two facades,
floods the space with lighting. This should be utilized as much as possible.

Lighting as a tool for education: what defines art? If this space is to be used to teach art, why couldn’t it be used
to educate students about the affects lighting has on people and object?

Hunter’s Point South Intermediate School and High School | Queens, NY
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Design Criteria/Considerations

Horizontal llluminance — Important

e |ES Classification: Education — Classrooms — Art Studios
o Category R: 250 lux (25.0 fc)
o Avg/Min: 3:1

Horizontal illuminance in the High School Art Room is important for artwork that will be created on a
horizontal work surface (i.e. the students’ desks). These types of works include, but art not limited to, the
following: pencil/colored pencil/marker/charcoal/pastel drawings and watercolor/acrylic/oil paintings.

Vertical llluminance — Important

e |ES Classification: Education — Classrooms — Art Studios
o Category P: 150 lux (15.0 fc)
o Avg/Min: 3:1

The vertical levels in the art room are important, but not necessarily for the typical reason of face
recognition. Although facial recognition is important, especially for a classroom, clear viewing of artwork is
the primary concern here. These illuminance levels are critical to the production of artwork that is not
necessarily produced on a two-dimensional surface. These types of work include, but are not limited to, the
following: watercolor/acrylic/oil paintings, paper mache/plaster of paris/clay sculpture.

Appearance of Space and Luminaires — Very Important

The lighting in this space is aimed to inspire; to motivate to create great works of art. The space, which
should be a work of art itself, requires a creative lighting design. The luminaires should complement the
design.

Color Appearance and Color Contrast — Very Important

Color rendering and contrast is extremely important especially when it comes to painting and drawing with
color. Qil painting, which has very deep saturated colors, requires high color rendering capabilities of
luminaires.

Daylighting Integration and Controls — Very Important

Besides the fact that daylight integration is one of the main design goals of the lighting design in this space,
daylight integration in general is an important factor to consider in any space that has a large percentage of
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wall area dedicated to glazing. Daylight integration is a requirement of this space. The controls, depending
on the results of a daylighting analysis (see MAE breadth) may or may not be required.

Direct Glare — Very Important

As this space is aimed at utilizing daylight as much as possible, and in oriented in such a way that direct sun
falls on the fagade very often, direct glare is of high important and needs to be thoroughly investigated. In
addition to being irritating, direct glare from the sun can be distracting and may affect the process of
creating great pieces of art.

Flicker - Somewhat Important

Flicker itself is an important design consideration and should be avoided whenever possible. However, there
is no added importance of flicker in this space than normal. That is, there are no critical tasks in this space
that require additional attention to flicker.

Light Distribution on Task Plane — Important

The task plane should be uniform enough so as to not distract from the task at hand—which is creating art.
However, the task plane should not be overly uniform, as to wash out the detail in paintings and drawings.

Modeling of Faces or Objects — Somewhat Important

Modeling of faces is important, but that of objects is extremely important. Sculpture and pottery are two
forms of art that require a large physical object. Lighting needs to provide illuminance as to properly model
the fine detail required when sculpting.

Reflected Glare — Very Important

Glare reflected from surfaces in the space is a very important problem, especially as the ceiling will be
removed, exposing the systems in the ceiling. They must be finished with matte white paint to reduce the
possibility of reflected glare.

Shadows — Important

Shadows, although desirable in some situations, should be avoided in this space—at least for the most part.
Direct lighting overhead can cast shadows on the work surface and distract from the task at hand. Wherever
possibly, shadows from the general lighting in the space should be avoided. Shadows shall only be
introduced into the space where important for artistic demonstration.

See M.A.E Daylighting Breadth
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Fixtures and equipment

Manufacturer

Description

pendant with die-formed specular reflector. Reflector 95% Peerless

|:| Single-lamp, Suspended linear fluorescent semi-indirect
A4

reflective. Aluminum semispecular parabolic louver.
Single-lamp, recessed linear fluorescent semi-indirect pendant
with die-formed specular reflector. Reflector 95% reflective. Peerless
Aluminum semispecular parabolic louver.

“ Suspended, 26W 3500k compact fluorescent, downlight. 14 ga.
)

B4

Single-piece precision-spun aluminum. 14 ga. Anodized Focal Point

aluminum reflector with diffuse satin matte surface.
Ceiling-Mounted, single-sided exit sign. AC only operation with
® RED lettering on clear panel. Matte white finish on housing. 8" [ Mule Lighting
letters, 1" stroke

c4

EX
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The tables below provide information regarding the energy consumption and assumed light loss factors for each
of the luminaires used in the space. The room contains 27 fixtures, consuming a total of 969 Watts. A light loss
factor was not included for the exit sign (fixture ‘EX’) as is does not provide useful illumination to the room, and
was not considered in any lighting calculations.

ART ROO A CA ATIO
Location Type Lamp Qty W/Fixture Total Watts PF [ VA/Fixture | Total VA
Ad (1) F3218 14 38 532 0.9 42 591
HS Art B4 (1) F32T8 4 38 152 0.9 42 169
Room c4 (1) 32CFTR 8 35 280 0.9 39 311
EX LED 1 5 5 0.7 7 7

LIGHT LOSS FACTORS

Lamp Lumens Light Loss Factors
Type Initial Mean LLD LDD BF Total
A4 3000 2850 0.95 0.90 0.88 0.8
B4 3000 2850 0.95 0.90 1.20 1.0
ca - - 0.70 0.90 - 0.7
EX - - - - - -

The High School Art Room has a three-zone configuration with switches at two locations; a set at the entrance
door to the space, and another to the rear of the teacher’s desk by the whiteboard. The suspended compact
fluorescent fixtures at the front of the space are on their own zone in the event that daylight provides sufficient
illuminance to the rear and middle area of the space, but emphasis is desired in the front of the class; for a
lecture, perhaps. The suspended linear fluorescents over the students seating area is broken into two zones. The
run of fixtures nearest the east wall are zone separately as this tends to be the area that receives the least
daylight and is the location of the sinks and cleaning equipment. There luminaires may be switched on if daylight
does not provide sufficient illuminance levels in this area. Luminaires in this space do not have dimming
capabilities and are not controlled by photosensors. The daylight and skylights were designed (See MAE
Breadth) as to provide sufficient illuminance through most of the occupancy schedule. Therefore, it was deemed
redundant to put automatic controls in as the space is design to not need electric light. As such, all lighting is
manually operated.
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Calculation summary
The figures below show the calculation summary for the High School Art Room. The image in the top row to the
left shows the distribution of light in the space. The image to the right shows the space with the calculation

mesh. The bottom image shows the calculation points and isolines with corresponding values.
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Renderings

This section shows interior renderings of the space that are intended to help give a better understanding of the

feeling of the interior environment. These renderings include only electric lighting and no daylight. They are

intended to show the space under the times electric light would be utilized, which would most likely be the at

night. The image on the left shows the rendering; the image on the right shows the calculation mesh.
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Evaluation

The high school art room design strived to integrate electric lighting, architecture, and daylighting all with
the goal of creating a space that is not only efficient in design, but creates the stimulating and creative
environment demanded by the tasks evident in an art room. We can conclude that the space achieves a high
level of daylight integrate (see MAE breadth) and creates a stimulating and creative environment (shown in
the renderings—See CM breadth for further justification). The removal of the standard acoustical ceiling grid
creates an interesting environment to be in, and because of the shading system implanted (MAE breadth)
glare and distraction is avoided. In general, the overall design goals for this space have been met via daylight
integration to both effectively utilize daylight illuminance and also to reduce glare and distraction. The space
creates an atmosphere different than the rest of the building. This room is the creative “get-away.”

Looking at the tables below, we see that the High School Art Room consumes a total of 969 Watts, which
equates to a space power density of 0.80. This is significantly lower than the allowed 1.24 Watts/ft> allowed
by ASHRAE 90.1.

HS ART ROOM TOTAL INPUT WATTS

Type Lamp Qty Input W | Total W
A4 (1) F32T8 14 38 532
B4 (1) F32T8 4 38 152
ca LED 8 35 280
EX LED 1 5 5
| Total:| 969 |

ASHRAE/IESNA 90.1 2011
Category| Allowable | Actual

Area (sq.ft.) - 1208
Input Watts (W) 1498 969
Power Density (W/sqft) 1.24 0.80
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Electrical

This section is dedicated to the electrical portion of the design work. Included in this section are the electrical
requirements for the four lighting spaces, a coordination study and short circuit analysis, and two electrical
depth topics. The first depth topic is an analysis of the electrical distribution method of the rooftop mechanical
equipment which is aimed at finding a more cost effective method. The second depth topic, is an SKM analysis
of the electrical distribution system which aimed to compare the AIC rating of the existing panelboards against
the available short-circuit current calculated by SKM. This section of the report is organized according to the
following hierarchy:

1 | Four Lighting Spaces

a. Introduction
b. Panelboards
c. Electrical Information
i Control Description
ii. Luminaire Layout and controls
iii. Existing Panelboard Schedules
iv. Existing Dimmer Schedules
V. Panelboard Worksheets

vi. Revised Panelboard Schedule
vii. New Dimming and wiring diagram

viii. Resized Panelboard feeder
iX. Manufacturer information

2 | Coordination Study / Short Circuit

a. Coordination Study
b. Short Circuit Calculations

3 | Depth Topic 1

3 | Depth Topic 2
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1 | Four lighting spaces

a. Introduction

The lighting and electrical redesign will occur for the following four spaces: the Facade, Auditorium,
Intermediate School (IS) Café, and High School (HS) Art room. The lighting redesign of these four spaces focuses
on achieving the original design goals with as little energy consumption as possible. The goals of the faced are
to be minimalistic (unobtrusive to the architecture), have a high visibility from the river, have a vandal-proof
installation as it is in an urban area, and last to create a focal point at the entrance of the building as it is very
small and hidden.

The auditorium, which is located in the center of the building, acts as the heart and connection point of the third
floor (dedicated to the Intermediate School students) and the fourth floor (dedicated to the High School
students). The goals of the lighting design in this space is to accent the architecture as a lot of time has gone into
beautifully designing this space, but the lighting in this space also needs to be flexible. The space may be used
for large class meetings or for performances, talent shows, or musical events — the lighting needs to be suitable
for all of these uses.

The Intermediate School Café, which is the main lunchroom for the Intermediate School kids, needs to be
reflective of the space usage. Analyzing the age of the students that will be using this space, it is obvious that the
lighting should be fun and creative, but provide sufficient illuminance for eating.

The last space in the redesign project, the High School Art Room, is located on the fifth floor, and large potential
to utilize daylighting. The space is blanketed on two walls with glazing, and faces mostly north. This means that
daylighting can be utilized with minimal worries of glare. Utilizing daylight to the maximum is the main design
goal of this space, but the lighting should also promote creativity and individuality, decrease distraction, and —
because of my personal interest in education — have the ability to be used as a tool for lighting education.

b. panelboards

PANELBOARDS
PANEL TAG VOLTAGE SYSTEM AUDITORIUM HS ART ROOM
1LP-A | 208Y/120V, 3P, 4W N
1ELP-LS |208Y/120V, 3P, 4W N/E
5LP-A  |208Y/120V, 3P, 4W N
SELP-LS |208Y/120V, 3P, 4W N/E
3LP-DIM 1 | 208Y/120V, 3P, 4W N
3LP-DIM 2 | 208Y/120V, 3P, 4AW N
3ELP-DIM | 208Y/120V, 3P, 4AW N/E
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c. electrical information

Facade

The facade lighting for the Hunters Point South Intermediate School and High School is connected into the
buildings time clock control system. All lighting comes on at night and comes on in the morning. No manual
switching devices have been included for the fagade lighting. In addition, the lighting fixtures serving the
entrance and exits of the building are connected to the emergency power system, meaning that they are
always on.

Auditorium

The auditorium is split into multiple zones, all with dimming capabilities. The fixtures in the space that are
deemed emergency fixtures are dimmable as well and are fed from a dimming panel connected to the
emergency system. These fixtures may be dimmed as desired—in the event of a power outage the control
system will force them back to full output. The stage lighting is split into two zones; 4 of the 16 fixtures
dedicated to emergency, the rest dimmable, general illumination stage lighting. The recessed downlights
located near the entrance and exits of the space, zoned separately, are connected to the emergency system
and are set to be always on at full output. The lighting over the general seating area, is split into four zone,
with each row of lighting being its own zone. This gives large flexibility in the lighting in the space, allowing
the lighting and illuminance levels to be altered depending on the event.

Intermediate School Cafeteria

The Intermediate School Cafeteria has a three-zone configuration with two switches per zone (one located at
each door), all connected to a line-voltage occupancy sensor. All override switches are key switches, as to
prevent the students from tampering with the lighting. The recessed linear fluorescent over the main eating
tables are split into two zones, with the luminaires closest to the exterior glazing controlled separately. This
allows those lights to be (manually) turned off when daylight in the space is sufficient. The recessed
fluorescent wall washers over the eating benches comprise the third zone. This zone of lights (uniformly)
washes the wall, while providing sufficient illuminance for eating at the benches along the wall.

High School Art Room

The High School Art Room has a three-zone configuration with switches at two locations; a set at the
entrance door to the space, and another to the rear of the teacher’s desk by the whiteboard. The suspended
compact fluorescent fixtures at the front of the space are on their own zone in the event that daylight
provides sufficient illuminance to the rear and middle area of the space, but emphasis is desired in the front
of the class; for a lecture, perhaps. The suspended linear fluorescents over the students seating area is
broken into two zones. The run of fixtures nearest the east wall are zone separately as this tends to be the
area that receives the least daylight and is the location of the sinks and cleaning equipment. There luminaires
may be switched on if daylight does not provide sufficient illuminance levels in this area.
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Layout and Controls

inaire

Lum

The elevations below show the layout of the luminaires for the facade lighting system. Reference the lighting
fixture schedule following the elevations for information about the lighting fixtures used on the facade. To view

the view the plan to scale, reference the appendices at the end of this report.

Tony Esposito
Facade
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powder coat paint for protection. Include top visor.

Description Manufacturer
Recessed linear LED strip. Stainless steel luminaire housing with
Al sealed enclosure - wet listed for exterior. 6500k white LED's. HessAmerica
Various fixure lengths, 4W/foot.
Surface mounted, F32T8 direct linear fluorescent. High impact Prudential
B1 radial lense (outdoor appropriate) with tamper resistant screws. Liehtin
4foot, die-formed, gloss white (YGW) 20-gauge steel housing ghting
1 S Surface mounted, flexible LED strip. Super bright, white (3500K),| Cooper- RSA
LED's. 2.4W/ft for LED of white output. Lighting
Acrylic, 0.3 inch, surface-mounted LED lighting panel. Ellipse RosCo
D1 O shaped: long radius 4'6", short radius 2'10". White (3500k) LED's. .
. . . - . . Architectural
Reflective opaue white backing to maximize optical brightness
g\ Recessed, in-ground rated, 150W PSMH floodlight. One-piece, Cooper
F1 s Q die-cast aluminum housing, with white premium polyester Ligh’:)ing

MATERIAL FINISH KEY

3-5/8" X 3-5/8" X 11-5/8"
UTILITY BRICK SET IN
ONE—THIRD RUNNING BOND

2" THICK EXTERIOR CUT STONE

ALUMINUM COMPOSITE

PANEL
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Auditorium

The plan below shows the layout of the luminaires as well as the locations of the switches. Reference the
lighting fixture schedule following the plan for information about the lighting fixtures used in the space. To view
the plan to scale, reference Appendix D at the end of this report. Following the fixture schedule is the occupancy
coverage pattern for the space.
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Fixture Schedule
Type Description Manufacturer
Recessed linear fluorescent with flush .07" thick acryliclens
A2 with opal satin finish. 22 ga. steel reflectors with high Focal Point
‘ reflectance white powder coat. Matte White finish
Recessed linear fluorescent wall-washer with flush .07" thick
B2 4 acrylic lens with opal satin finish. 22 ga. steel reflectors with Focal Point
high reflectance white powder coat. Matte White finish
Single-lamp, recessed compact fluorescent downlight with 7
c2 3/8" aperture. Matte white finished flange with 16 ga. Lightolier
aluminum, wide distribution refelctor.
Single-lamp, suspended linear T8 linear fluorescent downlight.
D2 4'length bosy of formed and welded die-formed 20-gauge Prudential
N steel. Gloss white (YGW) polyester power paint finish.
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IS Cafeteria

The plan below shows the layout of the luminaires as well as the locations of the switches. Reference the
lighting fixture schedule following the plan for information about the lighting fixtures used in the space. To view
the plan to scale, reference Appendix D at the end of this report. Following the fixture schedule is the occupancy
coverage pattern for the space.
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Type Description Manufacturer

Recessed linear fluorescent with flush .07" thick acryliclens
A3 — with opal satin finish. 22 ga. steel reflectors with high Focal Point
reflectance white powder coat. Matte White finish

Recessed linear fluorescent wall washer. Housing and flange
B3 trim are die-formed, 20 ga. Steel, with gloss white finish. Semi- Peerless
specular reflector

3 M Recess 4.5"x4.5" square LED downlight. Matte white flange and

Lightoli
reflector finish. ightolier

— Wall Mounted, single-sided exit sign. AC only operation with
EX V{\K\‘\\ 9 RED lettering on clear panel. Matte white finish on housing. 8" | Mule Lighting
letters, 1" stroke
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The transparent red boxes on the plan below indicate the emergency lighting fixture in the space. All of these
fixtures are on a Normal/Emergency system, and as such, are on all the time. They are not connected to the
occupancy sensors in the space, not the wall switches. The emergency lighting performance meets the average
and minimum values as required by IBC. It does not, however, meet the uniformity ratio of 40. This is easily fixed
by adding an additional luminaire where the values are a bit low, or removing one where the values are a bit
high (i.e. the south wall). An interior rendering and pseudo diagrams (illuminance and luminance) of the space
during the emergency lighting condition are presented on the next page.
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The images below show the interior environment under emergency lighting conditions (furniture removed)
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High School Art Room
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The plan below shows the layout of the luminaires as well as the locations of the switches for the High School
Art Room. Reference the lighting fixture schedule following the plan for information about the lighting fixtures
used in the space. To view the view the plan to scale, reference the Appendix D at the end of this report.

oLP-A-27

Description Manufacturer

Al

Single-lamp, Suspended linear fluorescent semi-indirect
pendant with die-formed specular reflector. Reflector 95% Peerless
reflective. Aluminum semispecular parabolic louver.

B4

Single-lamp, recessed linear fluorescent semi-indirect pendant
with die-formed specular reflector. Reflector 95% reflective. Peerless
Aluminum semispecular parabolic louver.

Cc4

Suspended, 26W 3500k compact fluorescent, downlight. 14 ga.
Single-piece precision-spun aluminum. 14 ga. Anodized Focal Point
aluminum reflector with diffuse satin matte surface.

EX

Ceiling-Mounted, single-sided exit sign. AC only operation with
RED lettering on clear panel. Matte white finish on housing. 8" | Mule Lighting
letters, 1" stroke
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Below are the existing panelboards (Normal and Normal/Emergency) that serve the Intermediate School Café.
They have been recreated in excel for clarity, and are presented on the next two pages. Circuits serving each
space are appropriately colored with each spaces assigned color (see table in section 1b).

JOB: PANEL CODE- 1(120/208V)
PANEL: 5LP-A 2(277/480V)
PANEL CODE: 1 3(265/460V)
PHASE: 3 LOCATION 5th I Elec Closet
WIRE: 4 MID: Surface
MAINS  AMP: 100 MAIN CB AMP: AC: 22000
CIRCUT L0AD LOAD PHASES LOAD LOAD CIRCUIT
NO BKR |  DESIGNATION VA A 8 ¢ VA  DESIGNATION BKR | NO
1 RM 505, 511, Lig 1200 2100 900 Corridor , Itg 20 2
3 RM 513, Ltg 700 1100 400 | RM 539,541,545, Lig 20 4
5 20 Spare 400 400 Tolets, Ltg 20 6
7| RM 526, Ltg 1100 2000 900 RM 519, itg 20 8
9 20 RM 519, Lig 1300 1900 600 RM 523, Ity 20 10
1 | 20 RM 521,523, Lig 1300 1900 600 RM 525, tg 2 12
13 | 20 RM 525, Ltg 1200 1200 Spare 2 14
15 | 20 |RM 518522, 524ltg 1100 1100 Spare 2 16
17 | 20 |Rm 50650853, Lig 800 800 Spare 2 18
19 | 20 |RM 534,536,538, Ltg 800 800 Spare 20 2
2 | 2 RM 541,545, Ltg 800 1700 900 Roof MER, ftg 20 2
2% | 2 RM 534, Lig 400 1000 600 Roof Exterior, tg 2 %
%5 | 2 Kitchen 534, Ltg 800 1400 600 Roof Exterior, ftg 20 2
7 | 2 RM 552, Ltg 1300 1900 600 Roof Exterior, Itg 2 2
29 | 20 |RM 547,549,551, Ltg 1000 100u Spare 20 30
3| Spare 0 Spare 2 3
3| 2 Spare 0 Spare 2 34
» | 2 Spare 0 Spare 20 36
TOTAL 7500 7700 5100 |TOT. KVA 2
TOT. AMP 56
DEM. DECIMAL 1 DEMAVA 2
SPARE.  DECIMAL 01 [oEmawp 62
JOB: . PANEL CODE- 1(120/208v)
PANEL: 5ELP-LS _ 2(277/480V)
PANEL CODE: 1 ' 3(265,/460)
PHASE: 3 LOCATION: 5th FI Elec Closet
WIRE: 4 MTD: Surface
MAINS _ ANP: 100 - MAIN CB AVP: AC: 22000
CIRCUIT LOAD LOAD PHASES LOAD LOAD CIRCUIT
NO BKR |  DESIGNATION VA A B c VA DESIGNATION BKR | Mo
1 2 5th ] exit signs 300 900 600 RM 601, 603, 604 2 2
3 20 | 5th fl Kitchen em itg 700 700 Spare 20
5 20 | 5th fl HS Cofe em Htg 800 800 Spare 2
7 20 Sth fl IS Cafe em Itg 500 500 Spare 20
9 20 |  RM 514,53 300 300 Spare 2 10
11 | 20 | 5th fi comidor em Itg 800 800 Spare 2 12
13 ] 2. Terrace It 1200 1200 Spare 20 14
15| 2 RM 517 400 400 Spare 20 16
17 20 Spare 0 Spare 2 18
TOTAL 2600 1400 1600 [TOT. KVA 6
TOT. AMP 16
DEM.  DECIMAL 1 DEMKVA 14
SPARE _ DECIMAL 15 |oEMAwP 39
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The panelboard below is that which serves normal power to the lighting in the Intermediate School Cafeteria
and High School Art Room. All existing lighting for the Intermediate school cafeteria are located on circuit 21
(highlighted in blue below), and all lighting fixtures for the High School Art Room are located on circuit 27
(highlighted in ).

PANELBOARD SCHEDULE

Panel: 5LP-A BUS:  100A Voltage: 208/120
Location: 5TH FLR. ELEC. CLOSET MCB: _ 100A Phase: 3p
Mounting: SURFACE AIC: 22,000 Wire: aw
T\IK(; CB | LOAD DESCRIPTION Load VA LOAD DESCRIPTION | CB T\JK;
1 | 201 | RMS505,511, LTG CORRIDOR, LTG | 20/1 | 2
3 | 201 RM 513, LTG RM 539, 541, 545, LTG | 20/1 | 4
5 | 201 SPARE [ 0 [400|  TOILETS, TG 20/1 | 6
7 | 201 RM526,LTG | 1100| 900 | RM 519, LTG 20/1 | 8
9 | 20n RM 519, LTG 1300 600 | RM 523, LTG 201 | 10
11 | 201 | RM521,523 176G RM 535, LTG 20/1 | 12
13 | 201 RMS25,LTG | 1200| * | SPARE 20/1 | 14
15 | 20/1 | RM518, 522, 524, LTG SPARE 20/1 | 16
17 | 20/1 | RM 506, 508, 534, LTG SPARE 20/1 | 18
SPARE 201 | 20
ROOF MER, LTG | 20/1 | 22
23 | 201 RM 543, LTG | 400 | 600 | ROOF EXTERIOR, LTG | 20/1 | 24
25 | 20/1 | KITCHEN 534, LTG ROOF EXTERIOR, LTG | 20/1 | 26
27 | 201 RM 552, LTG ROOF EXTERIOR, LTG | 20/1 | 28
29 | 20/1 | RM 547, 549, 551, LTG SPARE 20/1 | 30
31 | 201 SPARE SPARE 201 | 2
33 | 201 SPARE SPARE 20/1 | 34
35 | 2071 SPARE SPARE 20/1 | 36
VA/PHASE
TOTAL [VA]
TOTAL[A]
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The panelboard below is that which serves all emergency fixtures for the 5" floor, which includes both the
Intermediate School Cafeteria, and the High School Art Room. Circuit 7 — highlighted in blue—contains all
emergency lighting fixture in the IS Cafeteria. Circuit 1 — highlighted with a gradient that represents both the
Intermediate School Café and the High School Art Room — contains all exit signs for the fifth floor. All exit signs
are considered existing to remain, and as such, this circuit will remain unchanged. It is highlighted here for the
purposes of showing its consideration. Circuit 13, highlighted in red, contains all lighting on the outdoor roof
terrace on the fifth floor.

PANELBOARD SCHEDULE

Panel: SELP-LS BUS:  100A Voltage: 208/120
Location:  5TH FLR. ELEC. CLOSET MCB:  60A Phase: 3p
Mounting: SURFACE AIC: 22,000 Wire: aw
KT 8 | LoAD DESCRIPTION Load VA LOAD DESCRIPTION | CB %Kg
RM 601, 603, 604 20/1| 2
5TH FLKITCHEN EMLTG SPARE 20/1| 4
5TH FL HS CAFE EMLTG SPARE 20/1| 6
SPARE 20/1| 8
RM 514, 535 SPARE 20/1 | 10
5TH FL CORRIDOR EM LTG SPARE 20/1 | 12
SPARE 20/1 | 14
RM 517 SPARE 20/1| 16
17 | 2011 SPARE SPARE 20/1 | 18
VA/PHASE 1400
TOTAL[VA] 5600
TOTAL[A] 15.56

The following panelboards, 1LP-A and 1ELP-LS, contain all exterior fagade lighting. Circuit 21 and 23 of
panelboard 1LP-A serves the existing lighting solution which includes step lights recessed into the stone around
the perimeter of the building. Circuits 28 and 30 of panelboard 1ELP-LS contain the lighting on the facade of the
building near the entrance door and (two) exits of the building.

The first two panelboards shown were snapshotted from my drawings. The second two are reproductions using
my own excel panelboard template.
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Tony Esposito
JOB: PANEL CODE- 1(120/208Y)
PANEL: 1LP-A 2(277/480V)
PANEL CODE: 1 3(265/460V)
PHASE: 3 LOCATION: 1st F Elec Closet
WIRE: 4 . MTD: Surface
MAINS  AMP: 100 MAIN CB AMP: 100 AC: 22000
CIRCUIT LOAD LOAD PHASES LOAD LOAD CIRCUIT
NO BKR DESIGNATION VA A B c VA DESIGNATION BKR NO
i 20 RM 101, 103, Lig 800 1900 1100 Corridor, Ltg 20 2
3 20 RM 101, 103, Lig 800 1900 1100 Corridor, Ltg 20 4
5 20 RM 105, Lig 1200 2300 1100 Stair A 20 6
7 20 |RM 102, 134, 106, Ltg 900 2000 1100 Stair B 20 8
9 20 RM 107-109, Lig 700 1500 800 2nd fl stair C 20 10
1 20 RM 134, 144, Lig 800 1200 400 Toilets 133 20 12
13 20 RM 145, 141, ltg 800 800 Spare 20 14
15 20 RM 113-115, Lig 900 900 Spare 20 16
17 20 | RM 121,123,126, Ltg 800 800 Spare 20 18
19 | 2 RM 118-122, Lig 900 900 Spare 20 20
7| » Exterior itg 900 900 Spare 20 | »
23 20 Exterior itg 900 900 Spare 20 24
%5.] 2 Spare ‘ 0 ; Spare 20 | 2%
27| Spare 0 Spare 20 | »
29 20 Spare 0 Spare 20 30
TOTAL 5600 5200 5200 TOT. KVA 16
TOT. AMP 4
DEM.  DECIMAL 1 DEM.KVA 18
SPARE  DECIMAL 0.1 DEM.AMP 49
JOB: PANEL CODE- 1(120/208Y)
PANEL: 1ELP-LS 2(277/480V)
PANEL CODE: ! 3(265/460v)
PHASE: 3 LOCATION: 1st Al Blec Closet
WIRE: 4 MTD: Surface
MAINS  AMP: 100 MAIN CB AMP: 100 AC: 22000
CIRCUT LOAD LOAD PHASES LOAD LOAD CIRCUT
NO BKR DESIGNATION VA A B c VA DESIGNATION BKR NO
1 20 ist fl corridor em Mg 1100 1400 300 2nd fl exit signs 20 2
3 20 1st fl corridor em ltg 600 140G 800 2nd fI corridor em Itg 20 4
5 20 1st fl exit signs 300 1300 1000 Library 205 2 6
7 20 ist fl gym em Itg 600 1100 500 RM 230,240 20 8
9 20 m113,14,17,23,19.33 1100 130G 200 RM 212, 233° 20 10
" 2 RM 134, 144 600 1100 500 RM 213 20 12
13 20 Stoir A em Itg 1500 1500 - Spare 20 14
15 20 Stair B em Itg 1500 1504 Spare 20 16
17 20 Stair C em ltg 800 800 Spare 20 18
19 20 Gym ceiling em Itg 1000 1000 Spare 20 2
2 20 | Gym ceing em ltg 1000 100G Spare 2 »
23 20 Gym ceiling em Itg 1000 1000 Spare 20 2%
%5 | 20 | Gym celing em Htg 1000 1000 Sare 2 |
27 20 1st fl gym em ltg 600 800 200 Exit door 20 2%
2] % Spare 300 300 Entrace 20 | %
TOTAL 6000 6004 4500 |TOT. KVA 17
2 TOT. AMP 46
DEM. DECWAL 1 |DEMKVA 23
[SPARE DECIMAL 04 [DEMAWP 64
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PANELBOARD SCHEDULE

Panel: 1LP-A BUS: 100A Voltage: 208/120
Location: 1STFLR ELEC CLOSET MCB: 100A Phase: 3P
Mounting: SURFACE AIC: 22,000 Wire: aw

(:\IK; cB LOAD DESCRIPTION Load VA LOAD DESCRIPTION cB cl:\:g

1 20/1 RM 101, 103, LTG CORRIDOR, LTG 20/1 2

3 20/1 RM 101, 103, LTG CORRIDOR, LTG 20/1 4

5 | 201 RM 105, LTG STAIRA 20/1| 6

7 20/1 | RM 102, 134, 106, LTG m STAIR B 20/1 8
9 20/1 RM 107-109 LTG 2ND FLSTAIRC 20/1 | 10
11 | 20/1 RM 134, 144, LTG TOILETS 133 20/1 | 12
13 | 20/1 RM 145, 141, LTG SPARE 20/1 | 14
15 | 20/1 RM 113-115LTG SPARE 20/1 | 16
17 | 20/1 | RM 121,123,126, LTG SPARE 20/1 18
RM 118-122, LTG SPARE 20/1 | 20

SPARE 20/1 | 22
SPARE 20/1 | 24
SPARE SPARE 20/1 | 26
27 | 20/1 SPARE SPARE 20/1 | 28
29 | 20/1 SPARE SPARE 20/1 | 30

VA/PHASE
TOTAL [VA] 16000
TOTAL [A] 44.44
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PANELBOARD SCHEDULE

Panel: 1ERP-LS BUS:  100A Voltage: 208/120
Location: 1ST FLR ELEC CLOSET MCB:  100A Phase: 3p

Mounting: SURFACE AIC: 22,000 Wire: aw

i:g CB | LOAD DESCRIPTION Load VA LOAD DESCRIPTION | CB i:g
1 | 20/1 |1STFLCORRDREMLTG INDFLEXITSIGNS | 20/1 | 2
3 | 20/1 |1ST FLCORRDR EMLTG m 2ND FLCORRDREMLTG| 20/1 | 4
5 | 20/1| 1STFLEXITSIGNS LIBRARY 205 20/1| 6
7 | 20/1| 1STFLGYMEMLTG m RM 230,240 20/1| 8
9 | 20/1 |RM133,14,17,23,19,33 RM 212,233 20/1 | 10
11 | 201 RM 134,144 m RM 213 20/1 | 12
13 | 20/1 | STAIRAEMLTG SPARE 20/1 | 14
15 | 20/1 | STAIRBEMLTG - SPARE 20/1 | 16
17 | 201 | STAIRCEMLTG SPARE 20/1 | 18
19 | 20/1 | GYMCEILNG EMLTG “ SPARE 20/1 | 20
21 | 20/1 | GYMCEILING EMLTG SPARE 20/1 | 22
23 | 20/1 | GYMCEILNG EMLTG - SPARE 20/1 | 24
25 | 20/1 | GYMCEILNGEMLTG SPARE 20/1 | 26
27 | 20/1 | 1STFLGYMEMLTG
29 | 20/1 SPARE

VA/PHASE
TOTAL [VA] 16500
TOTAL[A] 45.83
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The existing lighting design for the Fagade does not have dimming capabilities.
The existing lighting design for the IS Cafeteria does not have dimming capabilities.

The existing lighting design for the High School Art Room does not have dimming capabilities.

The panels following on the previous pages are that which feed the lighting in the auditorium. These panels, all
with dimming capabilities, are connected to a control system that allows lighting to be zoned and dimmed as
desired by the lighting consultant. Panel 3ELP-LS is the emergency dimming lighting panel for the space and is
the panel that all auditorium emergency lighting is connected to. This panel does not include emergency lighting
for other spaces in the building. 3LP-DIM-1 and 3LP-DIM-2 are normal power dimming panels, and power all
lighting fixtures in the auditorium that are not deemed emergency. These panels do not include lighting outside
of the auditorium space. Panel 3LP-DIM-2 is dedicated entirely to theatrical lighting, which for the sake of
complexity and knowledge, has been left existing-to-remain. As such, panel 3LP-DIM-2 has not been altered or
changed in any way, and is only shown in this section for the purpose of noting its use in the space. The circuits
highlighted on the following panelboards (in green) are that of general purpose lighting only, i.e. non-theatrical
lighting fixtures.

PANEL: 3ELP-DIM DIMMING PANEL
VOLTAGE 208
PHASE: 3 Location: Auditorium
WIRE: 6 MTD: Surface
MAINS  AMP: 100 MAN  CB. None AC: 22000
CIRCUT [ CONTROL FIXTURE | LAWP VAL PHASE (W)
v | Rl 7o [ oy av [ W [eE | Stmon a 8 o S
1 20 | MNote2 | TN 48 1 5 | LED Sd/Skd 240 Step Lits Vi Drivers
2 | 2 On Bit | 5 1 | 20 | 100 -
3 | 20 | Note2 | ™ 22 | 2 | 35 | Fue So/Ska 840
4 | 20 | Note2 | ™™ 8 2 | 32 | Fure Sb/Skb 512
5 20 Note 2 TF-1 1 50 Flure St/Skf 250
6 20 Note 2 1L 18 1 35 | Flure Sq/Skg 630 Stage
7 20 Note 2 ™ 12 1 5 LED 'se/gw 60 Step Lits Via Drivers
8 | 2 N m 2 2 | 35 | Fure Se 140
9 | 20 | MNte2 | N 15 1 5 | 75
10 20 Spare )
1| 20 | Spure 0
12 | 20 | Spare 0
NOTES: %/ PHASE 812 490 1545
1. REFER TO FIXTURE SPECIFICATION FOR LAMP TYPE. AMP_/ PHASE 2 1 4
2. T0 BE DETERMINED BT THE LIGHTING CONSULTANT. TOTAL kA 3
' . TOA. AP 8
Lig 1 *
[SPARE 4
[DEM kva 14
DEM  amp 40
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The panels to follow are simply recreations in excel of the existing panelboards. They are shown for clarity as
they are more easily readable than those taken from the drawings.

DIMMER PANELBOARD SCHEDULE

Panel: 3ELP-DIM BUS: 200A Voltage: 208/120
Location: AUDITORIUM MCB: - Phase: 3P
Mounting: SURFACE AlC: 22,000 Wire: 4w
CIRCUIT CC;I\CI)LREOL FIXTURE LAMP PHASE (W) REMARKS

20/1 SPARE
11 | 20/1 SPARE
12 | 20/1 SPARE

NOTE 1: TO BE DETERMINED VA/PHASE

TOTAL [A] 8
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DIMMER PANELBOARD SCHEDULE

Panel: 3LP-DIM-1 BUS: 200A Voltage: 208/120
Location: AUDITORIUM/ STAGE MCB: - Phase: 3P
Mounting: SURFACE AIC: 22,000 Wire: 4w
CIRCUIT COZNOTNREOL FIXTURE LAMP n PHASE (W) REMARKS
1
2
3 20/1 TTE 1 1 [ 1500
4 20/1 TTE 1 1 [ 1500
5 20/1 TTE 1 1 [ 1500
6 20/1 TTE 1 1 [ 1500
7 20/1 TTE 1 1 | 1500
8 20/1 TTE 1 1 [ 1500
9 20/1 TTE 1 1 [ 1500
10 | 20/1 TTE 1 1 [ 1500
11 | 20/1 TTE 1 1 | 1500
12 | 20/1 TTE | 1 | 1 |1500
13 | 20/1 TTE 1 1 | 1500
14 | 20/1 TTE 1 1 [ 1500
15 | 20/1 TTE 1 1 [ 1500
16 | 20/1 TTE 1 1 | 1500
17 | 20/1 TTE 1 1 | 1500
18 | 20/1 TTE 1 1 | 1500
19 | 20/1 TTH 2 1 750
20 | 20/1 TTH 2 1 750
21 | 20/1 TTH 2 1 750
22 | 20/1 TTH 2 1 750
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25 | 20/1 TAA | 16 | 1 | 50

26 | 20/1 ™ | 1 | 1 |[1500

27 | 2011 T | 1 | 1 |1500
28 | 20/1 ™ | 1 | 1 |[1500

29 | 20/1 ™ | 1 | 1 |[1500

30 | 20/1 ™ | 1 | 1 |[1500
31 | 20/1 T | 1 | 1 |1500

32 | 20/1 ™ | 1 | 1 |[1500

33 | 20/1 ™ | 1 | 1 |[1500

VA/PHASE| 15500 | 14420 | 15800
TOTAL[VA] 45720
TOTAL[A] 127

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

The panel below, 3LP-DIM-2, is the panel that contains only theatrical fixtures. As such, it is not being redesigned
or altered in any way. Note that is contains no green highlights as it contains no normal lighting fixtures.

DIMMER PANELBOARD SCHEDULE

Panel: 3LP-DIM-2 BUS: 200A Voltage: 208/120
Location: AUDITORIUM/ STAGE MCB: - Phase: 3P
Mounting: SURFACE AlC: 22,000 Wire: 4w
T o e e IR
1 20/1 TTA 1 1 1500 STAGE
2 20/1 TTA 1 1 1500 STAGE
3 20/1 TTA 1 1 1500 STAGE
4 20/1 TTA 1 1 1500 STAGE
5 20/1 TTA 1 1 1500 STAGE
6 20/1 TTA 1 1 1500 STAGE
7 20/1 TTA 1 1 1500 STAGE
8 20/1 TTA 1 1 1500 STAGE
9 20/1 TTA 1 1 1500 STAGE
10 20/1 TTA 1 1 1500 STAGE
11 20/1 TTA 1 1 1500 STAGE
12 20/1 TTA 1 1 1500 STAGE
13 20/1 TTA 1 1 1500 STAGE
14 20/1 TTA 1 1 1500 STAGE
15 20/1 TTA 1 1 1500 STAGE
16 20/1 TTA 1 1 1500 STAGE
17 20/1 TTA 1 1 1500 STAGE
18 20/1 TTA 1 1 1500 STAGE
19 20/1 TTA 1 1 1500 STAGE
20 20/1 TTA 1 1 1500 STAGE
21 20/1 TTA 1 1 1500 STAGE
22 20/1 TTA 1 1 1500 STAGE
23 20/1 TTA 1 1 1500 STAGE
24 20/1 TTA 1 1 1500 STAGE
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25 | 20/1 TTA | 1 | 1 |1500 STAGE
26 | 20/1 TTA | 1 | 1 |1500 STAGE
27 | 20/1 TTA | 1 | 1 |1500 STAGE
28 | 20/1 TTA | 1 | 1 |1500 STAGE
29 | 20/1 TTA | 1 | 1 |1500 STAGE
30 | 20/1 TTA | 1 | 1 |1500 STAGE
31 | 20/1 TTA | 1 | 1 |1500 STAGE
32 | 20/1 TTA | 1 | 1 |1500 STAGE
33 | 20/1 TTc | 1 | 3 | 500 STAGE FLOOR
34 | 20/1 TTc | 1 | 3 | 500 STAGE FLOOR
35 | 20/1 TTc | 1 | 3 | 500 STAGE FLOOR
36 | 20/1 TTc | 1 | 3 | 500 STAGE FLOOR
37 | 20/1 TTc | 1 | 3 | 500 STAGE FLOOR
38 | 20/1 TTc | 1 | 3 | 500 STAGE FLOOR
39 | 20/1 TTc | 1 | 3 | 500 STAGE FLOOR
40 | 20/1 TTc | 1 | 3 | 500 STAGE FLOOR
41 | 20/1 SPARE
42 | 20/1 SPARE
43 | 20/1 SPARE
44 | 20/1 SPARE
45 | 20/1 SPARE
46 | 20/1 SPARE
47 | 20/1 SPARE
48 | 20/1 SPARE

VA/PHASE

TOTAL [VA]
TOTAL [A]
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1LP-A
PANELBOARD SIZING WORKSHEET
Panel Tag > 1LP-A Panel Location: 1ST FLR ELEC CLOSET
Nominal Phase to Neutral Voltage------- > 120 Phase: 3
Nominal Phase to Phase Voltage-------- > 208 Wires: 4
Pos| Ph. Load Type |Cat. Location Load Units| I.PF Watts VA Remarks

1] A LIGHTING 3 RM 101,103 800 VA 0.90 720 800
2 A LIGHTING 3 CORRIDOR 1100 VA 0.90 990 1100
3B LIGHTING 3 RM 101, 103 800 VA 0.90 720 800
41 B LIGHTING 3 CORRIDOR 1100 VA 0.90 990 1100
5(C LIGHTING 3 RM 105 1200 VA 0.90 1080 1200
6| C LIGHTING 3 STAIR A 1100 VA 0.90 990 1100
71 A LIGHTING 3 RM 102,134,106 900 VA 0.90 810 900
8| A LIGHTING 3 STAIR B 1100 VA 0.90 990 1100
9 B LIGHTING 3 RM 107-109 700 VA 0.90 630 700
10| B LIGHTING 3 [ 2ND FLRSTAIRC 800 VA 0.90 720 800
11| C LIGHTING 3 RM 134,144 800 VA 0.90 720 800
12| C LIGHTING 3 TOILETS 133 400 VA 0.90 360 400
13| A LIGHTING 3 RM 145, 141 800 VA 0.90 720 800
14| A SPARE - 0 VA 0.90 0 0
15| B LIGHTING 3 RM 113-115 900 VA 0.90 810 900
16| B SPARE - 0 VA 0.90 0 0
17| C LIGHTING 3 RM121,123,126 800 VA 0.90 720 800
18| C SPARE - 0 VA 0.90 0 0
19| A LIGHTING 3 RM 118-122 900 VA 0.90 810 900
20| A SPARE - 0 VA 0.90 0 0
21| B 3 EXTERIOR 960 VA 0.70 672 960 FACADE EXTERIOR
2|8 - 0 VA | 0.90 0 0
23| C 3 - 0 VA 0.90 0 0 PREVIOUSLY FACADE
24 | C SPARE - 0 VA 0.90 0 0
25| A SPARE - 0 VA 0.90 0 0
26| A SPARE - 0 VA 0.90 0 0
27| B SPARE - 0 VA 0.90 0 0
28| B SPARE - 0 VA 0.90 0 0
29| C SPARE - 0 VA 0.90 0 0
30| C SPARE - 0 VA 0.90 0 0

PANEL TOTAL 13.5 15.2 Amps= 42.1
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PHASE LOADING kW kVA % Amps
PHASE TOTAL A 5.0 5.6 37% 46.7
PHASE TOTAL B 4.5 5.3 35% 43.8
PHASE TOTAL C 3.9 4.3 28% 35.8

LOAD CATAGORIES Connected Demand Ver. 104

kW kVA DF kW kVA PF
1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0
3 | fluorescent lighting 13.5 15.2 1.00 | 135 15.2 0.89
4 HID lighting 0.0 0.0 0.0 0.0
5 lincandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 | kitchen equipment 0.0 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 13.5 15.2
Spare Capacity 20% 2.7 3.0
Total Design Loads 16.1 18.2 0.89 Amps= 50.5
Default Power Factor = 0.80
Default Demand Factor = 100 %
VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: 1LP-A MIN. C/B AIC: 10K
SIZE/TYPE BUS: 225A PANEL LOCATION: 1ST FLR ELEC CLOSET OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 225A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION | LOCATION |LOAD (WATTS)| C/B SIZE [POS. NO.| A | B | C [POS. NO. | C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
LIGHTING RM 101,103 720 20A/1P 1 * 2 20A/1P 990 CORRIDOR LIGHTING
LIGHTING RM 101, 103 720 20A/1P 3 * 4 20A/1P 990 CORRIDOR LIGHTING
LIGHTING RM 105 1080 20A/1P 5 * 6 20A/1P 990 STAR A LIGHTING
LIGHTING __RM 102,134,10 810 20A/1P 7 * 8 20A/1P 990 STAR B LIGHTING
LIGHTING RM 107-109 630 20A/1P 9 * 10 20A/1P 720 ND FLR STAIR LIGHTING
LIGHTING RM 134,144 720 20A/1P 11 * 12 20A/1P 360 TOILETS 133 LIGHTING
LIGHTING RM 145, 141 720 20A/1P 13 * 14 20A/1P 0 - SPARE
LIGHTING RM 113-115 810 20A/1P 15 * 16 20A/1P 0 - SPARE
LIGHTING __|RM121,123,126 720 20A/1P 17 * 18 20A/1P 0 - SPARE
LIGHTING RM 118-122 810 20A/1P 19 * 20 20A/1P 0 - SPARE
LTG EXTERIOR 672 20A/1P 21 * 22 20A/1P 0 - SPARE
SPARE - 0 20A/1P 23 * 24 20A/1P 0 - SPARE
SPARE - 0 20A/1P 25 * 26 20A/1P 0 - SPARE
SPARE - 0 20A/1P 27 * 28 20A/1P 0 - SPARE
SPARE - 0 20A/1P 29 * 30 20A/1P 0 - SPARE

0 0 0 20A/1P 31 * 32 20A/1P 0 0 0

0 0 0 20A/1P 33 * 34 20A/1P 0 0 0

0 0 0 20A/1P 35 * 36 20A/1P 0 0 0

0 0 20A/1P 37 * 38 20A/1P 0 -

- 0 20A/1P 39 * 40 20A/1P 0 -

- 0 20A/1P a1 * 42 20A/1P 0 -
CONNECTED LOAD (KW) - A Ph. 5.04 TOTAL DESIGN LOAD (KW) 16.14
CONNECTED LOAD (KW) - B Ph. 454 POWER FACTOR 0.89)
CONNECTED LOAD (KW) - C Ph. 3.87 TOTAL DESIGN LOAD (AMPS) 51
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1ERP-LS
PANELBOARD SIZING WORKSHEET
Panel Tag > 1ERP-LS Panel Location: 5TH FLR ELEC. CLOSET
Nominal Phase to Neutral Voltage------- > 120 Phase: 3
Nominal Phase to Phase Voltage-------- > 208 Wires:

Pos| Ph. Load Type [Cat. Location Load Units| I. PF Watts VA Remarks
1| A | EMLIGHTING 3 1ST FLR CORRDR 1100 VA 0.90 990 1100 |HS Art Room/IS CAFE
2| A EM LIGHTING 3 2ND FLR EXIT SIGNS 300 VA 0.90 270 300
3 | B | EMLIGHTING 3 1ST FLR CORRDR 600 VA 0.90 540 600
4 | B | EMLIGHTING 3 2ND FLR CORRDR 800 VA 0.90 720 800
5 | C | EMLIGHTING 3 1ST FLR EXIT SIGNS 300 VA 0.90 270 300
6 | C | EMLIGHTING 3 LIBRARY 205 1000 VA 0.90 900 1000
7 | A | EMLIGHTING 3 1ST FLR GYM 600 VA 0.90 540 600
8 | A | EMLIGHTING 3 RM 230,240 500 VA 0.90 450 500
9 | B | EMLIGHTING 3 |RM133,14,17,23,19,33 1100 VA 0.90 990 1100
10| B | EMLIGHTING 3 RM 212,233 200 VA 0.90 180 200

11| C | EMLIGHTING 3 RM 134,144 600 VA 0.90 540 600

12| C | EMLIGHTING 3 RM 213 500 VA 0.90 450 500

13| A | EMLIGHTING 3 STAIRA 1500 VA 0.90 1350 1500

14| A SPARE - 0 VA 0.90 0 0

15| B | EMLIGHTING 3 STAIRB 1500 VA 0.90 1350 1500

16| B SPARE - 0 VA 0.90 0 0

17| C | EMLIGHTING 3 STAIRC 800 VA 0.90 720 800

18| C SPARE - 0 VA 0.90 0 0

19| A | EMLIGHTING 3 GYM CEILING 1000 VA 0.90 900 1000

20| A SPARE - 0 VA 0.90 0 0

21| B | EMLIGHTING 3 GYM CEILING 1000 VA 0.70 700 1000

22| B SPARE - 0 VA 0.90 0 0

23| C | EMLIGHTING 3 GYM CEILING 1000 VA 0.90 900 1000

24 1 C SPARE - 0 VA 0.90 0 0

25| A | EMLIGHTING 3 GYM CEILING 1000 VA 0.90 900 1000

26| A SPARE - 0 VA [ 0.90 0 0

27 | B | EMLIGHTING 3 1ST FLR GYM 600 VA 0.90 540 600

28| B EXIT DOOR 42 0.90 38 FACADE

29| C - 0 0.90 0

30| C ENTRANCE 0.90 FACADE

PANELTOTAL

14.6

16.4

Amps= 45.5
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PHASE LOADING kw kVA % Amps
PHASE TOTAL 5.4 6.0 37% 50.0
PHASE TOTAL B 5.1 5.8 36% 48.7
PHASE TOTAL C 4.1 4.6 28% 37.9

LOAD CATAGORIES Connected Demand Ver. 104
kw kVA DF kw kVA PF
1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0
3 | fluorescent lighting 14.6 16.4 1.00 | 14.6 16.4 0.89
4 HID lighting 0.0 0.0 0.0 0.0
5 lincandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 | kitchen equipment 0.0 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 14.6 16.4
Spare Capacity 20% 2.9 33
Total Design Loads 17.5 19.7 0.89 Amps= 54.6
Default Power Factor = 0.80
Default Demand Factor = 100 %

PANELBOARD SCHEDULE
VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: 1ERP-LS MIN. C/B AIC: 10K
SIZE/TYPE BUS: 225A PANEL LOCATION: 5TH FLR ELEC. CLOSET OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 225A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B

DESCRIPTION LOCATION [LOAD (WATTS)| C/B SIZE [POS. NO.|[ A | B | C|POS. NO. | C/B SIZE |LOAD (WATTS LOCATION DESCRIPTION
EM LIGHTING BT FLR CORRD 990 20A/1P 1 * 2 20A/1P 270 D FLR EXIT SIG EM LIGHTING
EM LIGHTING BT FLR CORRD 540 20A/1P 3 * 4 20A/1P 720 ND FLR CORRD| EM LIGHTING
EM LIGHTING [T FLR EXIT SIG 270 20A/1P 5 * 6 20A/1P 900 LIBRARY 205 EM LIGHTING
EM LIGHTING 1ST FLR GYM 540 20A/1P 7 * 8 20A/1P 450 RM 230,240 EM LIGHTING
EM LIGHTING  |133,14,17,23,19 990 20A/1P 9 * 10 20A/1P 180 RM 212,233 EM LIGHTING
EM LIGHTING RM 134,144 540 20A/1P 11 * 12 20A/1P 450 RM 213 EM LIGHTING
EM LIGHTING STARR A 1350 20A/1P 13 * 14 20A/1P 0 - SPARE
EM LIGHTING STAIR B 1350 20A/1P 15 * 16 20A/1P 0 - SPARE
EM LIGHTING STAIRR C 720 20A/1P 17 * 18 20A/1P 0 - SPARE
EM LIGHTING |GYM CEILING 900 20A/1P 19 * 20 20A/1P 0 - SPARE
EM LIGHTING |GYM CEILING 700 20A/1P 21 * 22 20A/1P 0 - SPARE
EM LIGHTING |GYM CEILING 900 20A/1P 23 * 24 20A/1P 0 - SPARE
EM LIGHTING GYM CEILING 900 20A/1P 25 * 26 20A/1P 0 - SPARE
EM LIGHTING 1STFLR GYM 540 20A/1P 27 * 28 20A/1P 38 EXT DOOR EM LIGHTING

SPARE - 0 20A/1P 29 * 30 20A/1P 315 ENTRANCE EM LIGHTING

0 0 0 20A/1P 31 * 32 20A/1P 0 0 0

0 0 0 20A/1P 33 * 34 20A/1P 0 0 0

0 0 0 20A/1P 35 * 36 20A/1P 0 0 0

0 0 20A/1P 37 * 38 20A/1P 0 -

- 0 20A/1P 39 * 40 20A/1P 0 -

- 0 20A/1P 41 * 42 20A/1P 0 -
CONNECTED LOAD (KW) - A Ph. 5.40 TOTAL DESIGN LOAD (KW) 17.46|
CONNECTED LOAD (KW) - B Ph. 5.06 POWER FACTOR 0.89
CONNECTED LOAD (KW) - C Ph. 4.10 TOTAL DESIGN LOAD (AMPS) 55|
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S5LP-A
PANELBOARD SIZING WORKSHEET
Panel Tag > 5LP-A Panel Location: 5TH FLR ELEC. CLOSET
Nominal Phase to Neutral Voltage------- > 120 Phase: 3
Nominal Phase to Phase Voltage-------- > 208 Wires: 4
Pos| Ph. Load Type Cat. Location Load Units| I|. PF Watts VA Remarks

1] A LIGHTING 3 RM 505 1200 VA | 0.90 1080 1200
2 | A LIGHTING 3 Corridor 900 VA | 0.90 810 900
3| 8B LIGHTING 3 RM 513 700 VA | 0.90 630 700
4| B LIGHTING 3 | RM,539,541,545 400 VA | 0.90 360 400
5|C LIGHTING 3 - 0 VA | 0.90 0 0
6 | C LIGHTING 3 TOILETS 400 VA | 0.90 360 400
7| A LIGHTING 3 RM 526 1100 VA | 0.90 990 1100
8| A LIGHTING 3 RM 519 900 VA | 0.90 810 900
9 B LIGHTING 3 RM 519 1300 VA 0.90 1170 1300
10| B LIGHTING 3 RM 523 600 VA | 0.90 540 600
11| C LIGHTING 3 RM 521,523 1300 VA | 0.90 1170 1300
12| C LIGHTING 3 RM 535 600 VA | 0.90 540 600
13| A LIGHTING 3 RM 525 1200 VA | 0.90 1080 1200
141 A LIGHTING 3 - 0 VA | 0.90 0 0
15| B LIGHTING 3 | RM 518, 522, 524 1100 VA | 0.90 990 1100
16| B LIGHTING 3 - 0 VA 0.90 0 0
17| C LIGHTING 3 | RM 506, 508, 534 800 VA | 0.90 720 800
18| C LIGHTING 3 - 0 VA | 0.90 0 0
19| A LIGHTING 3 | RM 534,536,538 800 VA | 0.90 720 800
20| A LIGHTING 3 - 0 VA | 0.90 0 0
21| B LIGHTING 3 RM 546 1082 VA | 0.70 757 1082 IS Cafeteria
22| B LIGHTING 3 ROOF MER 900 VA | 0.90 810 900
23| C LIGHTING 3 RM 543 400 VA | 0.90 360 400
24| C LIGHTING 3 ROOF EXTERIOR 600 VA 0.90 540 600
25| A LIGHTING 3 KITCHEN 534 800 VA | 0.90 720 800
26| A
27| B LIGHTING 3 RM 552 1073 VA | 0.90 966 1073 HS Art Room
28| B LIGHTING 3 ROOF EXT. 600 VA | 0.90 540 600
29| C LIGHTING 3 | RM 547,549,551 1000 VA | 0.90 900 1000
30| C SPARE - 0 VA | 0.90 0 0
31| A SPARE - 0 VA | 0.90 0 0
32| A SPARE - 0 VA | 0.90 0 0
33| B SPARE - 0 VA | 0.90 0 0
34| B SPARE - 0 VA | 0.90 0 0
35| C SPARE - 0 VA | 0.90 0 0
36| C SPARE - 0 VA | 0.90 0 0

PANEL TOTAL 18.1 20.4 Amps= 56.5
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PHASE LOADING kW kVA % Amps
PHASE TOTAL A 6.8 7.5 39% 62.5
PHASE TOTAL B 5.8 6.7 35% 55.7
PHASE TOTAL C 4.6 5.1 26% 42.5

LOAD CATAGORIES Connected Demand Ver. 104

kW kVA DF kW kVA PF
1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0
3 | fluorescent lighting 17.1 19.3 1.00 | 171 19.3 0.89
4 HID lighting 0.0 0.0 0.0 0.0
5 lincandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 | kitchen equipment 0.0 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0
Total Demand Loads 17.1 19.3
Spare Capacity 20% 3.4 3.9
Total Design Loads 20.6 23.1 0.89 Amps= 64.3
Default Power Factor = 0.80
Default Demand Factor = 100 %

PANELBOARD SCHEDULE
VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: 5LP-A MIN. C/B AIC: 10K
SIZE/TYPE BUS: 225A PANEL LOCATION: 5TH FLR ELEC. CLOSET OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 225A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B
DESCRIPTION LOCATION |LOAD (WATTS)| C/B SIZE [POS. NO.| A | B [ C|POS. NO. | C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION

LIGHTING RM 505 1080 20A/1P 1 * 2 20A/1P 810 Corridor LIGHTING
LIGHTING RM 513 630 20A/1P 3 * 4 20A/1P 360 RM, 539,541,545 LIGHTING
LIGHTING B 0 20A/1P 5 * 6 20A/1P 360 TOILETS LIGHTING
LIGHTING RM 526 990 20A/1P 7 * 8 20A/1P 810 RM 519 LIGHTING
LIGHTING RM 519 1170 20A/1P 9 * 10 20A/1P 540 RM 523 LIGHTING
LIGHTING RM 521,523 1170 20A/1P 11 * 12 20A/1P 540 RM 535 LIGHTING
LIGHTING RM 525 1080 20A/1P 13 * 14 20A/1P 0 - LIGHTING
LIGHTING M 518, 522, 52 990 20A/1P 15 * 16 20A/1P 0 - LIGHTING
LIGHTING M 506, 508, 53 720 20A/1P 17 * 18 20A/1P 0 - LIGHTING
LIGHTING RM 534,536,534 720 20A/1P 19 * 20 20A/1P 0 - LIGHTING
LIGHTING RM 546 757 20A/1P 21 * 22 20A/1P 810 ROOF MER LIGHTING
LIGHTING RM 543 360 20A/1P 23 * 24 20A/1P 540 ROOF EXTERIOH LIGHTING
LIGHTING KITCHEN 534 720 20A/1P 25 * 26 20A/1P
LIGHTING RM 552 966 20A/1P 27 * 28 20A/1P 540 ROOF EXT. LIGHTING
LIGHTING RM 547,549,55] 900 20A/1P 29 * 30 20A/1P 0 - SPARE

SPARE - 0 20A/1P 31 * 32 20A/1P 0 - SPARE

SPARE - 0 20A/1P 33 * 34 20A/1P 0 - SPARE

SPARE - 0 20A/1P 35 * 36 20A/1P 0 - SPARE

0 0 20A/1P 37 * 38 20A/1P 0 -

- 0 20A/1P 39 * 40 20A/1P 0 -

- 0 20A/1P 41 * 42 20A/1P 0 -
CONNECTED LOAD (KW) - A Ph. 6.75 TOTAL DESIGN LOAD (KW) 21.72
CONNECTED LOAD (KW) - B Ph. 6.76 POWER FACTOR 0.89
CONNECTED LOAD (KW) - C Ph. 4.59 TOTAL DESIGN LOAD (AMPS) 68

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

S5ELP-LS
PANELBOARD SIZING WORKSHEET
Panel Tag > 5ELP-LS Panel Location: 5TH FLR ELEC. CLOSET
Nominal Phase to Neutral Voltage------- > 120 Phase: 3
Nominal Phase to Phase Voltage-------- > 208 Wires: 4
Pos| Ph. Load Type Cat. Location Load Units| |.PF Watts VA Remarks
1| A | EMLIGHTING | 3 5TH FLR 300 VA 0.90 270 300 HS Art Room/IS CAFE
2 | A | EMLGHTING | 3 | RM®601,603,604 600 VA | 0.90 540 600
3 | B | EMLIGHTING 3 | 5THFLR KITCHEN 700 VA 0.90 630 700
4| B SPARE - 0 VA | 0.90 0 0
5 | C | EMLIGHTING 3 | 5THFLR HS CAFE 800 VA 0.90 720 800
6| C SPARE - 0 VA 0.90 0 0
7 | A | EMUGHTING | 3 | 5THFLRIS CAFE 360 VA 0.90 324 360 IS CAFE
8| A SPARE - 0 VA | 0.90 0 0
9 | B | EMLIGHTING 3 RM 514,535 300 VA 0.90 270 300
10| B SPARE - 0 VA 0.90 0 0
11| C | EMLIGHTING 3 | 5TH FLR CORRDR 800 VA 0.90 720 800
12| C SPARE - 0 VA 0.90 0 0
13| A [JEMUIGHTINGY| 3 TERRACE 1458 | vA | 090 | 1312 | 1458 TERRACE
14| A SPARE - 0 VA 0.90 0 0
15| B | EMLIGHTING 3 RM 517 400 VA 0.90 360 400
16| B SPARE - 0 VA | 0.90 0 0
17| C SPARE - 0 VA 0.90 0 0
18| C SPARE - 0 VA 0.90 0 0

PANEL TOTAL 5.1 5.7 Amps= 15.9
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PHASE LOADING kW kVA % Amps
PHASE TOTAL A 2.4 2.7 48% 22.7
PHASE TOTAL B 13 1.4 24% 11.7
PHASE TOTAL C 1.4 1.6 28% 13.3

LOAD CATAGORIES Connected Demand Ver. 104
kW kVA DF kW kVA PF

1 receptacles 0.0 0.0 0.0 0.0
2 computers 0.0 0.0 0.0 0.0
3 | fluorescent lighting 5.1 5.7 1.00| 51 5.7 0.90
4 HID lighting 0.0 0.0 0.0 0.0
5 lincandescent lighting 0.0 0.0 0.0 0.0
6 HVAC fans 0.0 0.0 0.0 0.0
7 heating 0.0 0.0 0.0 0.0
8 | kitchen equipment 0.0 0.0 0.0 0.0
9 unassigned 0.0 0.0 0.0 0.0

Total Demand Loads 5.1 5.7

Spare Capacity 20% 1.0 1.1
Total Design Loads 6.2 6.9 0.90 Amps= 19.1

Default Power Factor =  0.80

Default Demand Factor = 100 %
VOLTAGE: 208Y/120V,3PH,4W PANEL TAG: 5ELP-LS MIN. C/B AIC: 10K
SIZE/TYPE BUS: 225A PANEL LOCATION: 5TH FLR ELEC. CLOSET OPTIONS: PROVIDE FEED THROUGH LUGS
SIZE/TYPE MAIN: 225A/3P C/B PANEL MOUNTING: SURFACE FOR PANELBOARD 1L1B

DESCRIPTION | LOCATION |LOAD (WATTS)| C/B SIZE [POS. NO.| A | B | C [POS. NO. | C/B SIZE |LOAD (WATTS) LOCATION DESCRIPTION
EM LIGHTING 5TH FLR 270 20A/1P 1 * 2 20A/1P 540 RM 601,603,604] EM LIGHTING
EM LIGHTING _JH FLR KITCHE 630 20A/1P 3 * 4 20A/1P 0 - SPARE
EM LIGHTING _[H FLR HS CAF 720 20A/1P 5 * 6 20A/1P 0 SPARE
EM LIGHTING _[TH FLR IS CAF 324 20A/1P 7 * 8 20A/1P 0 SPARE
EM LIGHTING | RM 514,535 270 20A/1P 9 * 10 20A/1P 0 SPARE
EM LIGHTING _JH FLR CORR(Q] 720 20A/1P 11 * 12 20A/1P 0 SPARE
EM LIGHTING | TERRACE 1312 20A/1P 13 * 14 20A/1P 0 SPARE
EM LIGHTING RM 517 360 20A/1P 15 * 16 20A/1P 0 SPARE

SPARE - 0 20A/1P 17 * 18 20A/1P 0 - SPARE
0 0 0 20A/1P 19 * 20 20A/1P 0 0 0
0 0 0 20A/1P 21 * 22 20A/1P 0 0 0
0 0 0 20A/1P 23 * 24 20A/1P 0 0 0
0 0 0 20A/1P 25 * 26 20A/1P 0 0 0
0 0 0 20A/1P 27 * 28 20A/1P 0 0 0
0 0 0 20A/1P 29 * 30 20A/1P 0 0 0
0 0 0 20A/1P 31 * 32 20A/1P 0 0 0
0 0 0 20A/1P 33 * 34 20A/1P 0 0 0
0 0 0 20A/1P 35 * 36 20A/1P 0 0 0
0 0 20A/1P 37 * 38 20A/1P 0 -

- 0 20A/1P 39 * 40 20A/1P 0

0 20A/1P a1 * 42 20A/1P 0
CONNECTED LOAD (KW) - A Ph. 2.45 TOTAL DESIGN LOAD (KW) 6.18
CONNECTED LOAD (KW) - B Ph. 1.26 POWER FACTOR 0.90)
CONNECTED LOAD (KW) - C Ph. 1.44 TOTAL DESIGN LOAD (AMPS) 19
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This section shows the changes made to the existing electrical panelboards to accommodate the new lighting
design. Each affected circuit is highlighted, in color, according to the space that it feeds. The color of the
highlight corresponds to the color assigned to each space under the electrical section “1b. Panelboards.” Before
each panelboard, the electrical calculation for each circuit is presented. This is to show how the load for each
circuit was calculated. The tables below (4 in total, 1 for each space), show information regarding the luminaire
which includes: type, lamp, quantity, watts per fixture, total consumed wattage (for all fixtures of that type in
the space), power factor, volt-amps per fixture, and total consumed volt-amps (for all fixtures of that type in the
space). The values presented in this table those which were used to calculate branch circuit load. See individual

panelboards for details.

FACADE VA CALCULATION

LED 4 W/ft 5.7 VA/ft
B1 (1) F32T8 1 38 38 0.9 42 42
C1 LED 50 ft 2.4 W/ft 120 0.7 3.9VA/ft 171
D1 LED 24 ft 4.5 W/ft 108 0.7 6.4 W/ft 154
F1 (1) PSMH 7 164 1312 0.9 182 1458
AUDITOR A CA ATIO
Location Type Lamp Qty W/Fixture Total Watts PF | VA/Fixture | Total VA
A2 (1) F32T8 20 38 760 0.9 42 844
B2 (1) F32T8 12 38 456 0.9 42 507
Auditorium c2 (1) 32CFTR 4 36 144 0.9 40 160
D2 (1) F32T8 16 38 608 0.9 42 676
EX LED 2 5 10 0.7 7 14
A RIA VA CA ATIO
Location Type Lamp Qty W/Fixture | Total Watts PF [ VA/Fixture | Total VA
A3 (1) F32T8 24 38 912 0.9 42 1013
p B3 (1) F32T8 10 38 380 0.9 42 422
IS Café
C3 LED 6 9 54 0.7 13 77
EX LED 2 5 10 0.7 7 14
ART ROO A CA ATIO
Location Type Lamp Qty W/Fixture | Total Watts PF [ VA/Fixture | Total VA
Ad (1) F3218 14 38 532 0.9 42 591
HS Art B4 (1) F32T8 4 38 152 0.9 42 169
Room Ca (1) 32CFTR 8 35 280 0.9 39 311
EX LED 1 5 5 0.7 7 7
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PNL 5LP-A, CKT. 21
Total VA = (# Type A Luminaires)*(VA / Luminaire) + (# Type B luminaires)*(VA/luminaires) + (# Type C
luminaires)*(VA/Luminaire)
Total VA = (20)(38)+(8)(38)+ (2)(9) = 1082VA

PNL 5LP-A, CKT. 27
Total VA = (# Type Al Luminaires)*(VA / Luminaire) + (# Type A2 luminaires)*(VA/luminaires) + (# Type B
luminaires)*(VA/Luminaire)

Total VA = (14)(42)+(4)(42)+ (8)(39) = 1078VA

PANELBOARD SCHEDULE

Panel: 5LP-A BUS: 100A Voltage: 208/120
Location: 5TH FLR. ELEC. CLOSET MCB: 100A Phase: 3P
Mounting: SURFACE AIC: 22,000 Wire: 4w
CKT Load VA CKT

LOAD DESCRIPTION CcB

CB LOAD DESCRIPTION
NO A

NO

1 20/1 RM 505,511, LTG 1200 | 900 CORRIDOR, LTG 20/1 2
3 20/1 RM 513, LTG RM 539, 541, 545, LTG | 20/1 4
5 20/1 SPARE n TOILETS, LTG 20/1 6
7 20/1 RM 526, LTG m RM 519, LTG 20/1 8
9 20/1 RM 519, LTG m RM 523, LTG 20/1 | 10
11 | 20/1 RM 521,523, LTG m RM 535, LTG 20/1 | 12
13 | 20/1 RM 525, LTG SPARE 20/1 | 14
15 | 20/1 | RM 518, 522, 524, LTG SPARE 20/1 | 16
RM 506, 508, 534, LTG SPARE 20/1 | 18
SPARE 20/1 | 20

ROOF MER, LTG 20/1 | 22

RM 543, LTG mm ROOF EXTERIOR, LTG | 20/1 | 24

25 | 20/1 KITCHEN 534, LTG ROOF EXTERIOR, LTG | 20/1 | 26

27 | 20/1 RM 552, LTG ROOF EXTERIOR, LTG | 20/1 | 28
29 | 20/1 | RM 547,549, 551, LTG SPARE 20/1 | 30
31 | 20/1 SPARE SPARE 20/1 | 32
33 | 20/1 SPARE SPARE 20/1 | 34
35 | 20/1 SPARE SPARE 20/1 | 36
VA/PHASE
TOTAL[VA] 20360
TOTAL [A] 56.56
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PNL 5ELP-LS, CKT. 1
Load and wiring for circuit 1 is existing-to-remain. It is highlighted here to show that is has been considered.
Locations and quantity of exit signs will remain unchanged, and as such, the circuit that contains them will
remain unchanged. Notice that this circuit is highlighted with a gradient of two colors as it supplies the exit
signs for two of my spaces—IS Cafeteria and HS Art Room.

PNL 5ELP-LS, CKT. 7
Total VA = (# Type A Luminaires)*(VA / Luminaire) + (# Type B luminaires)*(VA/luminaires) + (# Type C
luminaires)*(VA/Luminaire)
Total VA = (2)(42)+(2)(42)+(4)(13) = 220 VA

PNL 5ELP-LS, CKT. 13
Total VA = (# Type F1 Luminaires)*(VA / Luminaire) = (# Type D1 Luminaires)*[(Watts/Fixture) / PF]
Total VA = (8)*(164 / 0.9) = (8) * (193)
Total VA = 1458 VA

PANELBOARD SCHEDULE

Panel: SELP-LS BUS: 100A Voltage: 208/120
Location:  5TH FLR. ELEC. CLOSET MCB:  60A Phase: 3p
Mounting: SURFACE AIC: 22,000 Wire: 4w
KT g LOAD DESCRIPTION Load VA LOAD DESCRIPTION CB T\IKJ
RM 601, 603, 604 20/1| 2
STH FLKITCHEN EM LTG SPARE 20/1| 4
5TH FL HS CAFE EMLTG SPARE 20/1| 6
SPARE 20/1| 8
RM 514, 535 SPARE 20/1 | 10
5TH FL CORRIDOR EM LTG SPARE 20/1 | 12
SPARE 20/1 | 14
RM 517 SPARE 20/1 | 16
17 | 2011 SPARE SPARE 20/1 | 18
VA/PHASE
TOTAL [VA] 5720
TOTAL[A] 15.89
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PNL 1LP-A, CKT. 21
Total VA = (Length of A1 fixture)*(VA / ft)
Total VA = (168 ft)(5.7 VA/ft) = 960 VA

PNL 1LP-A, CKT. 23
This circuit, which was originally occupied by exterior lighting, is no longer being used. It is highlighted to show
that is has had the lighting load removed from it, and converted to a spare circuit. A single circuit, circuit 21 in
this case, is sufficient enough to contain my exterior lighting design.

PANELBOARD SCHEDULE

Panel: 1LP-A BUS: 100A Voltage: 208/120
Location: 1ST FLR ELEC CLOSET MCB: 100A Phase: 3P
Mounting: SURFACE AIC: 22,000 Wire: 4w

(I:\IK(: cB LOAD DESCRIPTION A Load VA LOAD DESCRIPTION cB (I:\IKJ

1 20/1 RM 101, 103, LTG 800 | 1100 CORRIDOR, LTG 20/1 2

3 20/1 RM 101, 103, LTG CORRIDOR, LTG 20/1 4

5 20/1 RM 105, LTG STAIR A 20/1 6

7 20/1 | RM 102, 134, 106, LTG m STAIRB 20/1 8
9 20/1 RM 107-109 LTG 2ND FLSTAIRC 20/1 10
11 | 20/1 RM 134, 144, LTG TOILETS 133 20/1 12
13 | 20/1 RM 145, 141, LTG SPARE 20/1 14
15 | 20/1 RM 113-115LTG SPARE 20/1 16
17 | 20/1 | RM 121,123,126, LTG SPARE 20/1 | 18
RM 118-122, LTG SPARE 20/1 | 20

SPARE 20/1 | 22

SPARE 20/1 | 24

SPARE SPARE 20/1 | 26

27 | 20/1 SPARE SPARE 20/1 | 28
29 | 20/1 SPARE SPARE 20/1 | 30

VA/PHASE
TOTAL [VA] 15160
TOTAL[A] 42.11
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PNL 1ERP-LS, CKT. 28
Total VA = (# B1 Fixtures)*(VA / Fixture)
Total VA = (1 fixture)(42 VA/fixture) = 42 VA.

PNL 1ERP-LS, CKT. 30

Total VA = (Length of C1 fixture)* (VA / ft) + (Length of D1 fixture)*(VA / ft) VA / Fixture)

Total VA = (50 ft)(3.9 VA/ft) + (24 ft)*(6.4 VA/ft) = 350 VA

PANELBOARD SCHEDULE

27 | 20/1 ISTFLGYMEMLTG

29 | 20/1 SPARE
VA/PHASE
TOTAL [VA] 16392
TOTAL[A] 4553

Panel: 1ERP-LS BUS: 100A Voltage: 208/120
Location: 1ST FLR ELEC CLOSET MCB:  100A Phase: 3p
Mounting: SURFACE AIC: 22,000 Wire: 4w
(I:\IK; CB | LOAD DESCRIPTION Load VA LOAD DESCRIPTION | CB f\chI
1 | 20/1 |1STFLCORRDREMLTG INDFLEXITSIGNS | 20/1 | 2
3 | 20/1 |1STFLCORRDR EMLTG m 2ND FLCORRDREMLTG| 20/1 | 4
5 | 20/1 | 1STFLEXITSIGNS LIBRARY 205 20/1| 6
7 | 20/1 | 1STFLGYMEMLTG m RM 230,240 20/1| 8
9 | 20/1 |RM133,14,17,23,19,33 RM 212,233 20/1 | 10
11 | 20/1 RM 134,144 m RM 213 20/1 | 12
13 | 20/1 | STAIRAEMLTG SPARE 20/1 | 14
15 | 20/1 | STAIRBEMLTG SPARE 20/1 | 16
17 | 20/1 | STAIRCEMLTG SPARE 20/1 | 18
19 | 20/1 | GYMCEILING EMLTG SPARE 20/1 | 20
21 | 20/1 | GYMCEILING EMLTG SPARE 20/1 | 22
23 | 20/1 | GYMCEILING EMLTG SPARE 20/1 | 24
25 | 20/1 | GYMCEILING EMLTG SPARE 20/1 | 26
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PNL 3ELP-DIM, CKT. 1
Total VA = (# D2 Fixtures)*(VA / Fixture)
Total VA = (4 fixture)(42 VA/fixture) = 169 VA.

PNL 3ELP-DIM, CKT. 3
Total VA = (# B2 Fixtures)*(VA / Fixture)
Total VA = (12 fixture)(42 VA/fixture) = 504 VA.

PNL 3ELP-DIM, CKT. 4
Total VA = (# C2 Fixtures)*(VA / Fixture)
Total VA = (4 fixture)(40 VA/fixture) = 160 VA.

DIMMER PANELBOARD SCHEDULE

Panel: 3ELP-DIM BUS: 200A Voltage: 208/120
Location: AUDITORIUM MCB: - Phase: 3p
Mounting: SURFACE AlC: 22,000 Wire: 4w
R ] oo [ [ T A ] s
1 | 20/1 ae D2 4 1 38 | FL 169
2 20/1 ON EXIT 5 1 5 LED 25
3 20/1 be B2 12 1 38 FL 507
4 | 20/1 ON c2 4 1 36 | FL 160
5 20/1 SPARE 0
6 20/1 SPARE 0
7 20/1 SPARE 0
8 20/1 SPARE 0
9 20/1 SPARE 0
10 | 20/1 SPARE 0
11 | 20/1 SPARE 0
12 | 20/1 SPARE 0
VA/PHASE| 328.89 | 25 |506.67
TOTAL [VA] 860.5555556
TOTAL [A] 2
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PNL 3LP-DIM-1, CKT. 1
Total VA = (# D2 Fixtures)*(VA / Fixture)
Total VA = (12 fixture)(42 VA/fixture) = 507 VA.

PNL 3LP-DIM-1, CKT. 2
Total VA = (# A2 Fixtures)*(VA / Fixture)
Total VA = (5 fixture)(42 VA/fixture) = 211 VA.

PNL 3LP-DIM-1, CKT. 23
Total VA = (# A2 Fixtures)*(VA / Fixture)
Total VA = (5 fixture)(42 VA/fixture) = 211 VA.

PNL 3LP-DIM-1, CKT. 34
Total VA = (# A2 Fixtures)*(VA / Fixture)
Total VA = (5 fixture)(42 VA/fixture) = 211 VA.

PNL 3LP-DIM-1, CKT. 35
Total VA = (# A2 Fixtures)*(VA / Fixture)
Total VA = (5 fixture)(42 VA/fixture) = 211 VA.

DIMMER PANELBOARD SCHEDULE

Panel: 3LP-DIM-1 BUS: 200A Voltage: 208/120
Location: AUDITORIUM/ STAGE MCB: - Phase: 3P
Mounting: SURFACE AlC: 22,000 Wire: 4w
R e L .
1 20/1 a D2 12 1 38 FL
2 20/1 c A2 5 1 38 FL
3 20/1 TTE 1 1 1500
4 20/1 TTE 1 1 1500
5 20/1 TTE 1 1 1500
6 20/1 TTE 1 1 1500
7 20/1 TTE 1 1 1500
8 20/1 TTE 1 1 1500
9 20/1 TTE 1 1 1500
10 20/1 TTE 1 1 1500
11 20/1 TTE 1 1 1500
12 20/1 TTE 1 1 1500
13 20/1 TTE 1 1 1500
14 20/1 TTE 1 1 1500
15 20/1 TTE 1 1 1500
16 20/1 TTE 1 1 1500
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17 | 20/1 TTE | 1 | 1 |1500

18 | 20/1 TTE | 1 | 1 |1500

19 | 20/1 TTH| 2 | 1 | 750

20 | 20/1 TTH| 2 | 1 |75

21 | 20/1 TH| 2 | 1 | 750
20/1 2 |1

2% | 201 TaA | 16 | 1 | s0

25 | 201 TAA | 16 | 1 | s0

26 | 20/1 o | 1 | 1 1500

27 | 2011 o | 1 | 1 [1500
28 | 201 m | 1 | 1 {1500

29 | 2011 ™ | 1 | 1 {1500

30 | 20/1 o | 1 | 1 1500
31 | 20/1 o | 1 | 1 |1500

32 | 201 m | 1 | 1 {1500

33 | 20/1 m | 1 | 1 {1500

VA/PHASE| 15018 | 14133 | 15800
TOTAL [VA] 44951.11111
TOTAL[A] 124.9
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The facade luminaires do not have dimming capabilities.
The Intermediate School Cafeteria luminaires do not have dimming capabilities

The High School Art Room does not have dimming capabilities.

The diagram below shows the dimming wiring diagram for the auditorium. Panels 3LP-DIM-1 and 3LP-DIM-2 are
fed from MS2 which is a normal power feed. Panel 3ELP-LS-DIM is fed from 3EDP-LS and is a normal/emergency
power feed. The diagram below indicates the fixtures to be fed.

s —

SEVEN KEY ) .
SWITCHES Fixtures D2
Sk PROJECTION
ROOM
& [
NOTES 45,7 5100 Ft.
TYPICAL
DIMMING DIMMING e .
ey oy > Fixtures A2
3ELP-LS 3LP-DIM | >
. '[' I ‘ Fixtures D2
pe DIMMING .
PANEL - <50 Ft.
3LP-DIM
-2
L
& |[HIITHT
STAGE
&)
STAGE : SEVEN
SWITCHES
STAGE
AUDITORIUM
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The table below shows the method with which the spares and spaces were calculated into the feeder sizing.

Each spare was taken at 65% of its rating, which came to 13 amps for all of the 20 amp branch circuits. No

panelboards had any spaces, so it had no contribution to the overall load.

FEEDER CONNECTED SPARES SPACES TOTAL
TAG PNL LOAD # BKR [A] |LOAD [A] # LOAD [A]| LOAD
1 1ELP-LS 45.53 8 20 13 0 10 149.53
2 1LP-A 42.11 13 20 13 0 10 211.11
3 3LP-DIM1 124.9 13 20 13 0 10 293.9
4 3ELP-DIM 2 8 20 13 0 10 106
5 5LP-A 56.56 11 20 13 0 10 199.56
6 S5ELP-LS 15.89 9 20 13 0 10 132.89
The table below shows the feeder schedule for all of the feeders resized feeders.
FEEDER SCHEDULE
FEEDER INFO CONDUIT CONDUCTORS (PER SET)
(PER SET) PHASE CONDUCTORS NEUTRAL CONDUCTORS GROUND CONDUCTORS
TAG | FROM TO | #SETS SIZE TYPE No. SIZE TYPE | No. SIZE TYPE | No. SIZE TYPE
1 |1EDP-LS| 1ELP-LS 1 2" EMT 3 1/0 |cuTHwN| 1 1/0  |cUTHWN| 1 6 |CUTHWN
2 MS2 1LP-A 1 21/2" EMT 3 4/0 [CUTHWN] 1 4/0  |cuTHWN| 1 4 |CUTHWN
3 MS2 |3LP-DIM1| 1 3" EMT 3 350 |CUTHWN| 1 350 |CUTHWN| 1 4 |CUTHWN
4 | 1epp-Ls|3eLP-DIM| 1 11/2" EMT 3 2 |cuthwn| 1 2 CUTHWN| 1 6 |CUTHWN
5 MS2 5LP-A 1 2" EMT 3 3/0 [cutHWN| 1 3/0 [cutHwN| 1 6 |CUTHWN
6 | 1EDP-LS| SELP-LS 1 2" EMT 3 1/0  |cuTHwN| 1 1/0  |CUTHWN| 1 6 |CUTHWN

The table below is a continuation of the feeder schedule above.

FEEDER INFO SIZE OF FRAME OR
OVERCURRENT| SWITCH
TAG FROM TO #SETS | PROTECTION SIZE REMARKS
1 1EDP-LS| 1ELP-LS 1 200 225
2 MS2 1LP-A 1 225 400
3 MS2 3LP-DIM1 1 300 400
4 1EDP-LS | 3ELP-DIM 1 110 225
5 MS2 5LP-A 1 200 225
6 1EDP-LS| S5ELP-LS 1 150 225

Refer to appendix for manufacturer specification sheets.
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2 | Coordination Study / Short Circuit

a. coordination study
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We see here that the 60A time-current curve, represented in orange, is to the left of the time-current curve of
the 100A breaker, represented in blue. This means the 60A breaker will trip first. Breakers are properly
coordinated.
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b. Short circuit calculations

Short-Circuit Calculations

The following calculations are based on the "Point-by Point" method where:

Isc =1Isc x M M= 1/(1+f) f=1732x Lx|I XFMR:  IP(sca)= IP(sca)x Vp x%Z  1S(sca)=Vp x M x IS(sca)
CxE 100,000x KVA Vs
Source

Fault Panel (Fault | Source | |Conduit Wire/Bus X'FMR | X'FMR

Point Transformer Point) (amps) | Type Wire/Bus Size Type 'C' value | E (volts) | L (length)[ KVA z f M Isc
1 [Senice - 42,000 42000
2 [ms1 1 42000 M 12 Set(s) of 500 KCML CuU 22185| 208 20 0.026 [ 0.97 | 40925
3 [mMs2 2 40925| M 6 Set(s) of 500 KCML CcuU 22185| 208 20 0.051 [ 0.95 | 38931
4 [5AP-A 3 38931 M 1 Set(s)of 3 CcuU 4760| 208 100 6.810 [ 0.13 4985
5 |5AP-Al 4 4985 M 1 Set(s) of 3 CuU 4760| 208 30 0.262 [ 0.79 3951

The previous table shows the short circuit current rating for the path through the electrical system as indicated
below.

0

M :
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3 | depth topic 1 | Electrical Distribution

This depth topic will analyze the (assumed) cost savings incurred by altering the method with which the rooftop
mechanical equipment is served. The existing rooftop mechanical equipment is served, individually, from the
main service switchboard, which is located on the first floor. The goal of this depth is to show that money can be
saved by running a single feed to the roof (as opposed to the seven that are currently in place) feeding a
distribution panel. It is from this distribution panel that each piece of mechanical equipment will be served.
Savings are assumed to come from the use of less material (wire and conduit) as well as the (reduced) amount
of labor-hours required to install the system. In addition, the single feed running to the roof (from the first floor)
will hit a transformer before feeding the rooftop distribution panel. The reason for this is that the entire
electrical system is currently operating at 208/120V. Additional savings can be produced by increasing the
voltage, and thus, decreasing the size of the wire feeding the mechanical equipment.

Below is a list of assumptions that have been made during this analysis:

= All existing wire is stranded copper, THWN

= All proposed wire is stranded aluminum, THWN

= All electrical cost fate was take from RS Means 2010

= RS Means Conduit prices include 2 terminations, 2 elbows, 11 beam clamps, and 11 couplings per 100 LF
= |t was assumed that these inclusion were sufficient, and none were added in addition

= Pull boxes are NEMA 1, sheet metal, 12”x12"”x6”

= Hanger price includes, hanger, bolt, and 12" rod

= Hanger estimates include only standard hangers, no specialty hangers included
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Below is a schematic diagram showing the EXISTING distribution method:

AHU-1  AHU-2  AHU-3 AHU-4  AHU-5 AHU-6 ACH-1 ACH-2

HiEIRIR

Fifth Floor

Fourth Floor

Third Floor

Second Floor

M31

First Floor
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Below is a schematic diagram showing the PROPOSED distribution method:

XFMR SWEBD-R
AHU-1 AHU-Z AHU-3 AHU-4 AHU-S AHU-6 ACH-1 ACH-2
GAAAY
Roof il Ml
Fifth Floor
Fourth Floar
Third Floor
Second Floar
MS1
N

First Floor
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Existing System

The first step to calculating the total cost of the existing electrical distribution of the rooftop mechanical
equipment is to calculate to total run length of the existing wire and conduit. This includes:

1. The horizontal run on the first floor from the main distribution panel MS1 to the conduit riser near the
first floor electrical closet

2. The vertical distance travelled up the conduit riser to the fifth floor

3. The horizontal run on the fifth floor to the respective mechanical equipment poke-thru’s

The plan below shows the horizontal run from the main distribution panel, MS1, to the electrical riser near the
first floor electrical closet. This corresponds to the bullet-point 1.
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The plan below shows the horizontal conduit runs to each piece of mechanical equipment in the ceiling of the
5th floor. The runs start at the 5th floor electric closet and terminate at the poke-thru up to each piece of
equipment. The calculated horizontal runs shown in the large plan below corresponds to bullet point 3 from the
previous page. The small plan shows the location of the blown up portion relative to the entire floor plan.
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The tables below show important information for which the electrical cost estimate was based. This information

includes, but is not limited to, the following:

Lighting / Electrical Summary Book | April 4, 2012

e Total run length, including vertical and horizontal runs

e Required installation equipment, including elbows, couplings, pull boxes, and conduit hangers

QUANTITIES

RUN LENGTH EQUIPMENT
EQ
HORIZ VERT | TOTAL PULL
(FT) (FT) (FT) | ELBOW |COUPLING| BOX |HANGER
AHU-1 146 80 226 5 10 1 75
AHU-2 201 80 281 6 12 2 94
AHU-3 180 80 260 6 12 1 87
AHU-4 240 80 320 6 12 0 107
AHU-5 255 80 335 6 12 0 112
AHU-6 141 80 221 6 12 1 74
ACH-1/A 200 80 280 5 10 1 93
ACH-1/B 200 80 280 5 10 0 93
ACH-2/A 238 80 318 6 12 1 106
ACH-2/B 238 80 318 6 12 1 106

The table below includes information regarding the feeder and protective device (all fused switches) for each
piece of rooftop mechanical equipment. Cost information taken from RS Means 2010 were based on the feeder

and protective device information shown below.

FEEDER AND PROCTIVE DEVICE

PROTECTIVE DEVICE FEEDER
EQ

WIRE/ WIRE | COND [NUETR| GND
AF AT SET | SETS | SIZE SIZE SIZE SIZE

AHU-1 | 400 | 350 3 1 500 3" - 3

AHU-2 | 400 | 350 3 1 500 3" - 3

AHU-3 | 400 | 300 3 1 350 21/2 - 3

AHU-4 | 400 | 225 3 1 4/0 2 - 4

AHU-5 | 400 | 225 3 1 4/0 2 - 4

AHU-6 | 200 | 150 3 1 1/0 11/2 - 6
ACH-1/A| 800 | 800 4 1 500 |31/2" | 500 2/0
ACH-1/B| 800 | 800 4 1 500 | 31/2" | 500 2/0
ACH-2/A| 800 | 800 4 1 500 |31/2" | 500 2/0
ACH-2/B| 800 | 800 4 1 500 |31/2" | 500 2/0

Hunter’s Point South Intermediate School and High School | Queens, NY

140



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

MATERIAL COST CALCULATION

FEEDER MATERIAL PRICE
(Q PULL
WIRE | COND GND WIRE | COND | NUETR | GND BOX | HANGER
SETS SIZE SIZE |NUETRSIZE| SIZE ($/Ft) ($/Ft) | ($/Ft) | ($/Ft) | ($/EA) | (S/EA)) TOTAL

AHU-1 1 500 3" - 3 9.6 13.25 0 1.07 | 37.00 10.15 | $10,546.75
AHU-2 1 500 3" - 3 9.6 13.25 0 1.07 | 37.00 10.15 | $13,141.44

AHU-3 1 350 21/2 - 3 6.95 11.15 0 1.07 | 37.00 9.55 $9,462.87

AHU-4 1 4/0 2 - 4 4.2 4.67 0 0.87 | 37.00 8.75 $6,736.53

AHU-5 1 4/0 2 - 4 4.2 4.67 0 0.87 | 37.00 8.75 $7,052.31

AHU-6 1 1/0 11/2 - 6 2.11 3.59 0 0.55 | 37.00 6.50 $2,828.60
ACH-1/A| 2 500 | 31/2" 500 2/0 9.6 16.80 | 9.60 2.65 | 37.00 12.10 | $34,728.67
ACH-1/B| 2 500 | 31/2" 500 2/0 9.6 16.80 | 9.60 2.65 | 37.00 12.10 | $34,654.67
ACH-2/A| 2 500 | 31/2" 500 2/0 9.6 16.80 | 9.60 2.65 | 37.00 12.10 | $39,431.80
ACH-2/B| 2 500 | 31/2" 500 2/0 9.6 16.80 | 9.60 2.65 | 37.00 12.10 | $39,431.80
TOTAL |$198,015.43

The previous table shows the material prices (taken from RS Means 2010 Electrical Cost Data), and calculated
price of feeding each piece of equipment.

The formula used to calculate the cost of feeding the equipment is as follows:
Total Cost (S) = (Number of wire sets) * [(3*Wire Cost*Run Length) + (Conduit Cost*Run Length) + (Neutral
Cost*Run Length) + (Ground Cost*Run Length) + (Pullbox Cost*QTY) + (Hanger Cost*QTY)]

The total material cost for the rooftop mechanical equipment is $198,015.43.

LABOR COST CALCULATION

FEEDER LABOR PRICE
EQ
WIRE COND | NUETR PULL BOX | HANGER
SETS | WIRE SIZE | COND SIZE [NUETR SIZE| GNDSIZE |  ($/Ft) ($/Ft) | ($/Ft)  |GND(S/Ft)| (S/EA.) | ($/EA) |  TOTAL

AHU-1 1 500 3" - 3 2.45 7.85 0 0.79 75.50 6.55 | $4,181.54
AHU-2 1 500 3" - 3 2.45 7.85 0 0.79 75.50 6.55 | $5,256.30
AHU-3 1 350 21/2 - 3 2.18 6.55 0 0.79 75.50 490 | $4107.67
AHU-4 1 4/0 2 - 4 1.78 4.90 0 0.74 75.50 3.92 | $3,931.73
AHU-5 1 4/0 2 - 4 1.78 4.90 0 0.74 75.50 3.92 | $4,116.03
AHU-6 1 1/0 11/2 - 6 1.19 4.36 0 0.61 75.50 3.56 | $2,223.99
ACH-1/A 2 500 31/2" 500 2/0 2.45 8.70 2.45 1.35 75.50 8.70 | $12,891.00
ACH-1/B 2 500 31/2" 500 2/0 2.45 8.70 2.45 1.35 75.50 8.70 | $12,740.00
ACH-2/A 2 500 31/2" 500 2/0 2.45 8.70 2.45 1.35 75.50 870 | $14,620.00
ACH-2/B 2 500 31/2" 500 2/0 2.45 8.70 2.45 1.35 75.50 870 | $14,620.00
TOTAL | $78,688.27

The below table shows the labor prices (taken from RS Means 2010 Electrical Cost Data), and the calculated
labor cost of feeding each piece of equipment. The total labor cost for the existing rooftop mechanical
equipment is $78,688.27.

Total Cost = (Material Cost) + (Labor Cost) = $198,015.43+ $78,688.27= $276,703.70

The total cost for the EXISTING service of the rooftop mechanical equipment is $276,703.70.
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Proposed System

The goal, obviously aimed at reducing the cost of the system, will feed a single switchboard located on the roof.
This will reduce the number of feeds to the roof (from 8 to 1) where savings will be incurred through material
and labor. It is then from this switchboard that all mechanical equipment on the roof will be fed.

Steps to calculating the cost of the proposed system:

Convert the mechanical equipment load from a voltage of 208/120 to 480/277
Determine the feasibility of using a transformer to step up the voltage from 208/120 to 480/277
a. Calculate the total cost (material + labor) for the feeds from the rooftop switchboard (tag:
SWDB-R) to each piece of mechanical equipment.
b. Do the cost savings incurred from the reduced wire sizes (as a result of raising the voltage) cover
the cost of the transformer?
3. Calculate the total cost (material and labor) for the (single) feed from the main switchboard on the first
floor, to the rooftop transformer or switchboard (depending on the outcome of step 2).
4. Determine the cost of the rooftop switchboard (material + labor)
5. Add all cost data together to calculate the total cost

Step 1: Calculate load 480/277 volts

The table below shows the calculation of the mechanical equipment loads at a voltage of 480/277 volts. The HP
for the motors of the air handling units, taken from the switchboard MS1 that feeds them, was used to calculate
the equipment load using table 430.250 in NFPA70 NEC 2011. For the chillers, the load was given in kVA. Using
this, the load, in amps, was found for a voltage of 480/277V. The loads for both voltages are highlighted in blue

below.
LOAD FEEDER (208V) FEEDER (480V)

EQ kvA | HP | A(208v) | A (480v) | sETs | wire | conD [NEUTR| GRD | seTs | wire [conD|NEUTR] GRD
AHU-1 - 100 273 124 1 500 3 - 2 1 20 2 - 4
AHU-2 - 100 273 124 1 500 3 - 2 1 20 2 - 4
AHU-3 - 75 211 9 1 300 21/2 - 2 1 1 114 - 6
AHU-4 - 60 169 77 1 4/0 2 - 4 1 2 11/4 - 6
AHU-5 - 60 169 77 1 4/0 2 - 4 1 2 11/4 - 6
AHU-6 - 40 114 52 1 4 1 - 4 1 4 1 - 8
ACH-1/A 210 - 583 253 2 500 3 500 2/0 1 400 3 40 1
ACH-1/B 220 - 611 265 2 500 3 500 3/0 1 400 3 40 1
ACH-2/A 210 - 583 253 2 500 3 500 2/0 1 400 3 400 1
ACH-2/B 220 - 611 265 2 500 3 500 3/0 1 400 3 400 1

208/120V 480/277V
Total A:| 3598 1585
Total kVA:| 2990 1317
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Step 2: Determine the feasibility of including a transformer

To determine the feasibility of using a transformer, the run length from the switchboard to the mechanical
equipment must be calculated. This includes both horizontal and vertical runs. In addition the quantity of
additions items, such as elbows, couplings, pullboxes, and hangers needs to be determined. The figure below
shows this information for the feed from the rooftop switchboard SWBD-R to each piece of rooftop mechanical

equipment.

QUANTITIES

FEEDER RUN LENGTH EQUIPMENT
HORIZ | VERT | TOTAL PULL

FROM TO (FT) (FT) (FT) | ELBOW | COUPLING | BOX |HANGER
SWBD-R | AHU-1 48 20 68 3 6 1 23
SWBD-R | AHU-2 125 20 145 3 6 1 48
SWBD-R | AHU-3 75 20 95 3 6 1 32
SWBD-R | AHU-4 72 20 92 3 6 1 31
SWBD-R | AHU-5 100 20 120 3 6 1 40
SWBD-R | AHU-6 28 20 48 3 6 1 16
SWBD-R | ACH-1/A| 50 20 70 3 6 1 23
SWBD-R | ACH-1/B| 50 20 70 3 6 1 23
SWBD-R | ACH-2/A| 60 20 80 3 6 1 27
SWBD-R | ACH-2/B| 60 20 80 3 6 1 27

MATERIAL COST CALCULATION: 480/277 V

The previous table shows the total MATERIAL cost for the feeds to the mechanical equipment from the rooftop

switchboard SWBD-R at a voltage of 480/277 volts. The total cost for these feeds is $10,933.21.

Hunter’s Point South Intermediate School and High School | Queens, NY

RUN FEEDER (480V) MATERIAL PRICE
NUMBER PULL
OF WIRE | COND |NUETR| GRD | WIRE | COND [NUETR| GND | BOX |HANGER
FROM TO SETS SIZE | SIZE SIZE SIZE | (S/Ft) | (S/Ft) | (S/Ft) | (S/Ft) |(S/EA.)| (S/EA.) TOTAL
SWBD-R | AHU-1 1 2/0 2 4 0.775 | 4.67 0 0.275 | 37.00 3.07 $600.95
SWBD-R | AHU-2 1 2/0 2 4 0.775 | 4.67 0 0.275 | 37.00 3.07 $1,239.53
SWBD-R | AHU-3 1 1 11/4 6 0.545 | 2.77 0 0.22 | 37.00 2.33 $550.16
SWBD-R| AHU-4 1 2 11/4 6 0.375 | 2.77 0 0.22 | 37.00 2.33 $487.03
SWBD-R | AHU-5 1 2 11/4 6 0.375 | 2.77 0 0.22 | 37.00 2.33 $624.00
SWBD-R | AHU-6 1 4 1 - 8 0.275 | 1.70 0 0.22 | 37.00 2.08 $202.04
SWBD-R | ACH-1/A 1 400 3 400 1 2.14 | 13.25 | 2.14 | 0.545 | 37.00 3.75 $1,689.35
SWBD-R | ACH-1/B 1 400 3 400 1 214 | 13.25 | 2.14 | 0.545 | 37.00 3.75 $1,689.35
SWBD-R | ACH-2/A 1 400 3 400 1 214 | 13.25 | 2.14 | 0.545 | 37.00 3.75 $1,925.40
SWBD-R | ACH-2/B 1 400 3 400 1 2.14 | 13.25 | 2.14 | 0.545 | 37.00 3.75 $1,925.40
TOTAL | $10,933.21
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LABOR COST CALCULATION: 480/277 V

Lighting / Electrical Summary Book | April 4, 2012

The previous table shows the total LABOR cost for the feeds to the mechanical equipment from the rooftop

switchboard SWBD-R at a voltage of 480/277 volts. The total cost for these feeds is $9,739.67.

MATERIAL COST CALCULATION: 208/120 V

RUN FEEDER LABOR PRICE
PULL
NUMBER | WIRE [ COND |NUETR| GRD | WIRE | COND |NUETR| GND | BOX | HANGER
FROM TO OF SETS | SIZE | SIZE SIZE SIZE [ (S/Ft) | (S/Ft) | (S/Ft) | (S/Ft) |(S/EA.)| (S/EA.) TOTAL

SWBD-R [ AHU-1 1 2/0 2 - 4 1.09 | 4.90 0 0.61 | 37.00 1.47 $667.02
SWBD-R [ AHU-2 1 2/0 2 - 4 1.09 | 4.90 0 0.61 | 37.00 1.47 $1,380.43
SWBD-R [ AHU-3 1 1 11/4 - 6 0.87 3.92 0 0.49 | 37.00 0.98 $734.93
SWBD-R [ AHU-4 1 2 11/4 - 6 0.74 3.92 0 0.49 | 37.00 0.98 $677.01
SWBD-R [ AHU-5 1 2 11/4 - 6 0.74 3.92 0 0.49 | 37.00 0.98 $871.80
SWBD-R [ AHU-6 1 4 1 - 8 0.61 3.41 0 0.49 | 37.00 3.01 $359.48
SWBD-R | ACH-1/A 1 400 3 400 1 1.70 | 7.85 1.70 | 0.87 | 37.00 2.45 $1,180.57
SWBD-R | ACH-1/B 1 400 3 400 1 1.70 | 7.85 1.70 | 0.87 | 37.00 2.45 $1,180.57
SWBD-R | ACH-2/A 1 400 3 400 1 1.70 7.85 1.70 | 0.87 | 37.00 2.45 $1,343.93
SWBD-R | ACH-2/B 1 400 3 400 1 1.70 7.85 1.70 | 0.87 | 37.00 2.45 $1,343.93

TOTAL | $9,739.67

RUN FEEDER MATERIAL PRICE
NUMBER PULL
OF WIRE | COND |NUETR| GRD | WIRE [ COND [NUETR| GND | BOX |HANGER
FROM TO SETS SIZE | SIZE SIZE SIZE | (S/Ft) | (S/Ft) | (S/Ft) | (S/Ft) |(S/EA.)| (S/EA.) TOTAL
SWBD-R| AHU-1 1 500 3 - 2 2.36 | 13.25 0 0.375 | 37.00 3.75 $1,529.94
SWBD-R | AHU-2 1 500 3 - 2 2.36 | 13.25 0 0.375 | 37.00 3.75 $3,220.48
SWBD-R| AHU-3 1 300 | 21/2 - 2 1.8 11.15 0 0.375 | 37.00 3.51 $1,756.03
SWBD-R | AHU-4 1 4/0 2 - 4 1.07 4.67 0 0.275 | 37.00 3.07 $881.41
SWBD-R | AHU-5 1 4/0 2 - 4 1.07 4.67 0 0.275 | 37.00 3.07 $1,138.40
SWBD-R | AHU-6 1 4 1 - 4 0.275 | 1.70 0 0.275 | 37.00 2.08 $204.68
SWBD-R | ACH-1/A 2 500 3 500 2/0 2.36 | 13.25 | 2.36 | 0.775 | 37.00 3.75 $3,534.10
SWBD-R | ACH-1/B 2 500 3 500 3/0 2.36 | 13.25 | 2.36 | 0.960 | 37.00 3.75 $3,560.00
SWBD-R | ACH-2/A 2 500 3 500 2/0 236 | 13.25 | 2.36 [ 0.775 | 37.00 3.75 $4,028.40
SWBD-R | ACH-2/B 2 500 3 500 3/0 2.36 | 13.25 | 2.36 | 0.960 | 37.00 3.75 $4,058.00
TOTAL |$23,911.43

The previous table shows the total MATERIAL cost for the feeds to the mechanical equipment from the rooftop
switchboard SWBD-R at a voltage of 208/120 volts. The total cost for these feeds is $23,911.43.
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LABOR COST CALCULATION: 208/120 V

RUN FEEDER (208V) LABOR PRICE
PULL
NUMBER| WIRE [ COND [NUETR| GRD | WIRE | COND |NUETR| GND | BOX [ HANGER
FROM TO OF SETS | SIZE | SIZE SIZE SIZE [ (S/Ft) | (S/Ft) | (S/Ft) | (S/Ft) |(S/EA.)| (S/EA.) TOTAL

SWBD-R [ AHU-1 1 500 3 - 2 1.96 7.85 0 0.74 | 37.00 2.45 $1,076.49
SWBD-R [ AHU-2 1 500 3 - 2 1.96 7.85 0 0.74 | 37.00 2.45 $2,253.57
SWBD-R [ AHU-3 1 300 | 21/2 - 2 1.45 6.55 0 0.74 | 37.00 1.47 $1,189.35
SWBD-R [ AHU-4 1 4/0 2 - 4 1.26 | 4.90 0 0.61 | 37.00 1.47 $936.30
SWBD-R [ AHU-5 1 4/0 2 - 4 1.26 | 4.90 0 0.61 | 37.00 1.47 $1,210.00
SWBD-R [ AHU-6 1 4 1 - 4 0.61 3.41 0 0.61 | 37.00 3.01 $365.00
SWBD-R | ACH-1/A 2 500 3 500 2/0 1.96 7.85 1.96 1.09 | 37.00 2.45 $2,537.53
SWBD-R | ACH-1/B 2 500 3 500 3/0 1.96 7.85 1.96 1.19 | 37.00 2.45 $2,551.53
SWBD-R | ACH-2/A 2 500 3 500 2/0 1.96 7.85 1.96 1.09 | 37.00 2.45 $2,889.47
SWBD-R | ACH-2/B 2 500 3 500 3/0 1.96 7.85 1.96 1.19 | 37.00 2.45 $2,905.47

TOTAL |S$17,914.71

The previous table shows the total LABOR cost for the feeds to the mechanical equipment from the rooftop
switchboard SWBD-R at a voltage of 208/120 volts. The total cost for these feeds is $7,914.71.

All cost calculations presented in the previous four tables were performed based on the following formula:

Total Cost (S) = (Number of wire sets) * [(3*Wire Cost*Run Length) + (Conduit Cost*Run Length) +
(Neutral Cost*Run Length) + (Ground Cost*Run Length) + (Pullbox Cost*QTY) + (Hanger Cost*QTY)]

The table below summarizes the data from the previous four cost calculation tables. As shown, a savings of
$21,153.26 (541,826.14 — $20,672.88) is produced by serving the mechanical equipment at a voltage of
480/277V as opposed to the original voltage of 208/120V. However, because the total price (material + labor +
equipment) for an appropriately sized transformer is $42,055.00, using a transformer would ultimately produce
a loss of $20,901.74 (521,153.26 - $42,055.00).

As such, the use of the transformer has been eliminated. The proposed system will consist of a single feed
running to the rooftop switchboard SWBD-R, which will supply the feeds to all of the mechanical equipment. No
transformer is included.

208/120V 480/277V

Material $23,911.43 | $10,933.21

Labor $17,914.71 $9,739.67

Total:| $41,826.14 | $20,672.88
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Step 3: cost for feed from MS1 to rooftop switchboard SWBD-R

The next step in calculating the total cost of the proposed system is to determine the cost of the feed from the
main switchboard MS1 located on the first floor, up to the rooftop switchboard SWBD-R. It is important to note
that this is a single feed up to the roof, where the existing system has multiple feeds—one for each piece of

mechanical equipment.

To do this, quantity information is needed. The table below shows the total run length, vertical an horizontal, for
the feed from MS1 to SWBD-R. The vertical run includes the height through the five floors of electrical raceway

space, as well as extra length for terminations and poke-thru distances.

QUANTITIES
FEEDER RUN LENGTH EQUIPMENT
HORIZ | VERT | TOTAL PULL
FROM TO (FT) (FT) (FT) | ELBOW | COUPLING | BOX |HANGER
MS1 | SWBD-R| 60 80 140 5 10 1 47

MATERIAL COST CALCULATION

RUN FEEDER (480V) MATERIAL PRICE
NUMBER PULL
OF | WIRE | COND |NUETR| GRD | WIRE | COND |NUETR| GND | BOX |HANGER
FROM TO SETS | SIZE | SIZE | SIZE | SIZE | ($/Ft) | ($/Ft) | ($/Ft) | ($/Ft) [(S/EA.) | ($/EA.) | TOTAL
MS1 | SWBD-R 4 500 3 500 | 1/0 | 2.36 | 13.25 | 2.36 | 0.655 | 37 3.75 |$13,921.20

The previous table shows the total MATERIAL cost for the feed to the rooftop switchboard SWBD-R from MS1
on the first floor. The total cost for this feed is $13,921.20.

LABOR COST CALCULATION

RUN FEEDER LABOR PRICE
PULL
NUMBER | WIRE | COND |NUETR| GRD | WIRE | COND |NUETR| GND | BOX | HANGER
FROM TO |OFSETS| SIZE | SIZE | SIZE | SIZE | ($/Ft) | ($/Ft) | (S/Ft) | ($/Ft) [(S/EA.)| (S/EA.) | TOTAL
MS1 | SWBD-R 4 500 3 500 | 1/0 | 1.96 | 7.85 | 1.96 0.98| 37.00 | 2.45 | $9,940.53

The previous table shows the total LABOR cost for the feed to the rooftop switchboard SWBD-R from MS1 on
the first floor. The total cost for this feed is $9,940.53.
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Step 4: Determine the price of rooftop switchboard SWBD-R

The image below is a tabulation of cost information taken from RS Means 2010 for a 1600A, aluminum bus
switchboard. The total cost (material + labor) for the switchboard is $5,475.00.

SWBD-R

TAG SWBD-R
INFO BUS ALUMINUM
RATING 1600A
MATERIAL| $4,275.00
COST LABOR $1,200.00
TOTAL $5,475.00

Step 5: Calculate the total cost savings

The last step in calculating the total cost of the proposed system is to add the cost of the individual components
of the (proposed) system.

The table below shows a tabulated summary of each individual component of the proposed system. The prices
for each component are broken into material and labor costs.

PROPOSED SYSTEM PRICE CALCULATION

FEED FROM | MATERIAL | $ 13,921.20
MS1TO
SWBD-R LABOR | S 9,940.53

FEED FROM | MATERIAL | $ 23,911.43
SWBD-RTO
EQUIP. LABOR | $ 17,914.71

PROPOSED

1600A MATERIAL| S  4,275.00
SWBD PRICE

LABOR | $ 1,200.00

TOTAL: $ 71,162.87

The total cost can be calculated via the following formula:

Total Cost = (Total Material Cost) + ( Total Labor Cost) = $42,107.63 + $29,055.24 = $71,162.87

The total cost for the PROPOSED service of the rooftop mechanical equipment is $71,162.87.
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Conclusion

The table below shows a summary comparison for both the existing system as well as the proposed system, split
into material and labor prices. The existing system, costing $276,703.70, cost significantly more than the
proposed system costing $71,162.87.

COMPARISON

FEED FROM | MATERIAL | $198,015.43
EXISTING MS1TO
EQUIP. LABOR | $ 78,688.27
TOTAL: $276,703.70
FEED FROM | MATERIAL | $ 13,921.20
MS1TO
SWBD-R LABOR | $ 9,940.53
FEED FROM | MATERIAL | $ 23,911.43
proPOSED| °VBD-RTO
EQUIP. LABOR S 17,914.71
1600A SWBD | MATERIAL | $  4,275.00
PRICE LABOR |$ 1,200.00
TOTAL: $ 71,162.87

SAVINGS:| $205,540.83

The total cost savings can be calculated using the following formula:
Total Savings (S) = (Total Cost of Existing system) — ( Total cost of Proposed System) .
Total Savings (S) = $276,703.70 — 571,162.87

Total Savings (S) = $205,540.83
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Because it has been determined during the cost calculations that a rooftop transformer is not practical from a
cost standpoint, an updated schematic diagram of the proposed system is needed. The figure below shows the
updated schematic riser diagram with the rooftop transformer eliminated.

SWBD-G
AHU-1 AHU-2 AHU-3 AHU-4 AHU-5 AHU-6 ACH-1 ACH-2

Roof

Fifth Floor

Fourth Floar

Third Floor

Second Floar

MS1
. ]

First Floor
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4 | depth topic 2 | SKM Study

Introduction

This section is dedicated to presenting the results an purpose of the electrical depth topic 2. For electrical depth
2, a short circuit and arc flash analysis was performed on the existing electrical system. Both of these
calculations were performed in the software program SKM.

Short Circuit Analysis

A short circuit is a condition that occurs when a connection experiences zero voltage between two nodes that
- . . v .
would, under normal conditions, be at different voltages. As per the equation, ] = 7 as the resistance

approaches zero, the current approaches infinity. The resulting (excessive) electrical current is limited only by
the circuits’ thévenin equivalent resistance. These high currents can cause overheating, damage to the wire
insulation and fire, explosion, and damage to the circuit. The table that follows shows the calculated available
short circuit current at each panelboard in the electrical distribution system.

The following table, created from data extracted from the program SKM, shows the available short-circuit
current as well as the actual AIC rating (taken from the drawings). The last column, labeled “OK?”, compares the
actual rating against the SKM available short-circuit current. If the actual rating is higher than the SKM value, the
result is “Yes,” which says the criteria has been met; if not, the result is “No,” meaning the actual AIC rating is
too low.
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AVAILABLE FAULT CURRENT AIC RATING

BUS VOLTAGE

NAME (L-L) THREE X/R LINE/ X/R SKM ACTUAL OK?
PHASE GRD

1AP-MER 208 2224.4 0.1 0.1 1 2224.4 22000 Yes
1DP-MER 208 35794.1 1.1 0.1 1 35794.1 22000 No
1EDP-EQ 208 10851.5 1.1 0.1 1 10851.5 42000 Yes
1EDP-LS 208 22443.6 1.3 0.1 1 22443.6 42000 Yes
2AP-A 208 21370.2 | 0.4 0.1 1 21370.2 22000 Yes
2AP-B 208 23820.4 | 0.6 0.1 1 23820.4 22000 No
3LP-A 208 20909.5 | 0.4 0.1 1 20909.5 22000 Yes
3LP-DIM-1 208 23820.4 | 0.6 0.1 1 23820.4 22000 No
3LP-DIM-2 208 13429 0.3 0.1 1 13429 22000 Yes
4AP-B 208 23820.4 | 0.6 0.1 1 23820.4 22000 No
5AP-A 208 14694 0.7 0.1 1 14694 22000 Yes
5AP-Al 208 8475 0.5 0.1 1 8475 22000 Yes
5AP-A2 208 8475 0.5 0.1 1 8475 22000 Yes
5AP-A3 208 8475 0.5 0.1 1 8475 22000 Yes
5AP-K1 208 4786 0.4 0.1 1 4786 22000 Yes
5AP-K2 208 3364.9 0.3 0.1 1 3364.9 22000 Yes
5AP-K3 208 1413.2 0.1 0.1 1 1413.2 22000 Yes
5DP-K1 208 22443.6 1.3 0.1 1 22443.6 22000 No
5LP-A 208 21370.2 | 0.4 0.1 1 21370.2 22000 Yes
MCC-MER 208 13741.8 1.1 0.1 1 13741.8 65000 Yes
MS1 208 181105.1 1 0.1 1 181105.1 | 200000 Yes
MS1_Service 208 200000 1 0.1 1 200000 200000 Yes
MS2 208 167867.7 1 0.1 1 167867.7 | 200000 Yes
RAP-MER 208 7466 0.8 0.1 1 7466 42000 Yes
SUP-RAP 208 6835.9 0.8 0.1 1 6835.9 22000 Yes
SWBD-EM 208 7497.2 85 |[7185.7| 7.9 7497.2 65000 Yes
SWBD-G 208 8214.1 20 [8214.1] 20 8214.1 100000 Yes
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Arc Flash Analysis

An arc flash is an electrical explosion that has sufficient electrical energy to cause, injury, fire, or substantial
damage. These are the result of a low impedance connection to ground or phase in the electrical system. SKM,
the software used to conduct the analysis, performs its calculation based on the following steps:

1. Range of the model
Apply 3 Phase Fault to each bus in the power system, calculate the Bolted Fault Current at the bus (IB)
and the Bolted Fault Current through each protective device (IB br).
3. Calculate the Arcing Fault Current at the bus (la) and through each protective device (la br).
» |g(la)=K+0.662 Ig (IB) + 0.0966 V + 0.000526 G + 0.5588 V Ig (IB) — 0.00304 G Ig (IB)
= Variables defined as following:

Ig log10

la arcing fault current at the bus

K —0.153 for open configuration and
—0.097 for box configuratio

I8 bolted fault current —3phase sym rms kA
at the bus

Vv bus voltage in kV

G bus bar gap between conductors in mm

4. Determine the Trip/Delay time for fuses from the Time Current Coordination Curve (TCC).

= Conditions as defined as following:

Trip/Delay Time Condition
Read from clearing curve la<lIL
1/2 cycles IL=la>2IL
1/4 cycles la>2IL

5. Determine the Arcing duration by adding the Trip/Delay time and Breaker Opening time
6. Determine the Equipment Type:

Equipment Type kV
Panel <1
Switchgear <35
Air >35
7. Determine the bus bar gap
Classes of Equipment Gap (mm)
< 1kV Switchgear 32
< 1kV MCCs and Panelboards 25
1-5kV Switchgear 104
>5 kV Switchgear 152
All Cable 13
1-5kV Open Air 104
>5kV Open Air 152
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8. Determine the Working Distance (Default the working distance based on the voltage level and

equipment type.

Working Distance Equipment Type kv

24 inches (610mm) Switchgear <=1
18 inches (455mm) Panel <=1
36inches (910mm) Switchgear |>1&<35
72 inches (1829mm) Switchgear >35
18 inches (455mm) all others

9. Calculate the Incident Energy
= |g(En)=K1+K2+1.081lg(la)+0.0011G

En isincident energy (J/cm2) normalized for a arcing duration of 0.2s
and working distance of 610mm

K1 is —0.792 for open configuration and
is —0.555 for box configuration (switchgear, panel, cable)

K2 is 0for ungrounded and high resistance grounded systems and
is—0.113 for grounded systems

G |isthe gap between bus bar conductors in mm

10. Calculate the Arc Flash Boundary DB
= DB=[4.184 CfEn (t/0.2) (610~X /EB)] " 1/X
DB is the arc flash boundary in mm at incident energy of EB
EB is the limit for a second-degree bare skin burn. EB=5.0(J/cm?2)
11. Determine the PPE Clothing Category by a simple table look-up from the PPE table Personnel

Protection Equipment Table.
12. Determine the Glove Class based on the voltage level. The following Glove Class table comes from

ASTM D 120-95.

Glove Class|Voltage
00 500V
1000V
7500V
17,000V
26,500V
36,000 V

PIWIN|FR|O
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Panel Bus Name Protective Device Bus KV Bus Bolted Bus Arcing B;Z;?:Z\th

Number Name Fault (kA) Fault (kA) (KA)
1 1AP-MER BKR_1AP-MER 0.208 2.22 151 2.22
2 1DP-MER BKR_1DP-MER 0.208 35.79 10.65 35.79
3 1EDP-EQ FUSE_MS1 0.208 10.85 4.61 10.85
4 1EDP-LS FUSE _ATS-LS 0.208 22.44 7.67 22.44
5 2AP-A BKR_2AP-A 0.208 21.37 6.3 21.37
6 2AP-B BKR_2AP-B 0.208 23.82 8 23.82
7 3LP-A BKR_3LP-A 0.208 20.91 7.3 20.91
8 3LP-DIM-1 FUSE_3LP-DIM-1 0.208 23.82 8 23.82
9 3LP-DIM-2 FUSE_3LP-DIM-2 0.208 13.43 4.55 13.43
10 4AP-B BKR_4AP-B 0.208 23.82 6.8 23.82
11 5AP-A BKR 5AP-A 0.208 14.69 4.84 14.69
12 5AP-Al BKR 5AP-A 0.208 8.47 3.87 8.47
13 5AP-A2 BKR 5AP-A 0.208 8.47 3.87 8.47
14 5AP-A3 BKR 5AP-A 0.208 8.47 3.87 8.47
15 5AP-K1 BKR 5AP-K 1 0.208 4.79 2.59 4.79
16 5AP-K2 BKR_5AP-K 2 0.208 3.36 2.02 3.36
17 5AP-K3 BKR_5AP-K 3 0.208 141 1.1 1.41
18 5DP-K1 FUSE _5DP-K1 0.208 22.44 7.67 22.44
19 5LP-A BKR _5LP-A 0.208 21.37 7.41 21.37
20 MCC-MER FUSE_MCC-MER 0.208 13.74 5.44 13.74
21 MS1 FUSE_MS1 0.208 181.11 181.11 181.11
22 MS1_ Service | MaxTripTime @2.0s 0.208 200 200 200
23 MS2 FUSE_MS2 0.208 167.87 167.87 167.87
24 RAP-MER BKR_RAP-MER 0.208 7.47 3.54 7.47
25 SUP-RAP BKR_SUP-R AP 0.208 6.84 3.33 6.84
26 SWBD-EM BKR_SWBD-EM 0.208 7.5 3.02 7.5
27 SWBD-G | MaxTripTime @2.0s 0.208 8.21 3.79 8.21
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Panel Protective Device Pr.ot Dev Trip/ Delay Breal.<er
Number Bus Name Name Bus kV Arcing Fault Time (sec.) 'Openlng
(kA) Time (sec.)
1 1AP-MER BKR_1AP-M ER 0.208 151 0.065 0
2 1DP-MER BKR_1DP-M ER 0.208 10.65 0.01 0
3 1EDP-EQ FUSE_MS1 0.208 4.61 2 0
4 1EDP-LS FUSE_ATS-LS 0.208 7.67 2 0
5 2AP-A BKR_2AP-A 0.208 6.3 0.032 0
6 2AP-B BKR_2AP-B 0.208 8 0.01 0
7 3LP-A BKR_3LP-A 0.208 7.3 0.01 0
8 3LP-DIV-1 FUSE 3LP-DIM-1 0.208 8 0.01 0
9 3LP-DIM-2 FUSE _3LP-DIM-2 0.208 4.55 0.1 0
10 4AP-B BKR_4AP-B 0.208 6.8 0.032 0
11 5AP-A BKR_5AP-A 0.208 4.84 0.024 0
12 5AP-Al BKR_5AP-A 0.208 3.87 0.09 0
13 5AP-A2 BKR_5AP-A 0.208 3.87 0.09 0
14 5AP-A3 BKR_5AP-A 0.208 3.87 0.09 0
15 5AP-K1 BKR 5AP-K 1 0.208 2.59 0.1 0
16 5AP-K2 BKR_5AP-K 2 0.208 2.02 0.1 0
17 5AP-K3 BKR_5AP-K 3 0.208 11 0.1 0
18 5DP-K1 FUSE_5DP-K1 0.208 7.67 0.1 0
19 S5LP-A BKR_5LP-A 0.208 7.41 0.01 0
20 MCC-MER FUSE_MCC-MER 0.208 5.44 2 0
21 MS1 FUSE_MS1 0.208 181.11 0.008 0
22 MS1_ Service | MaxTripTime @2.0s 0.208 200 2 0
23 MS2 FUSE_MS2 0.208 167.87 0.004 0
24 RAP-MER BKR_RAP-M ER 0.208 3.54 0.09 0
25 SUP-RAP BKR_SUP-R AP 0.208 3.33 0.1 0
26 SWBD-EM BKR_SWBD-EM 0.208 3.02 0.309 0
27 SWBD-G | MaxTripTime @2.0s 0.208 3.79 2 0
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Nz?:beelr Bus Name Protecl'i:\;fneDevice Bus kV Ground Equip Type | Gap (mm)
1 1AP-MER BKR _1AP-MER 0.208 No PNL 25
2 1DP-MER BKR _1DP-M ER 0.208 No PNL 25
3 1EDP-EQ FUSE MS1 0.208 No PNL 25
4 1EDP-LS FUSE ATS-LS 0.208 No PNL 25
5 2AP-A BKR_2AP-A 0.208 No PNL 25
6 2AP-B BKR_2AP-B 0.208 No PNL 25
7 3LP-A BKR_3LP-A 0.208 No PNL 25
8 3LP-DIM-1 FUSE_3LP-DIM-1 0.208 No PNL 25
9 3LP-DIM-2 FUSE_3LP-DIM-2 0.208 No PNL 25
10 4AP-B BKR_4AP-B 0.208 No PNL 25
11 5AP-A BKR_5AP-A 0.208 No PNL 25
12 5AP-A1l BKR_5AP-A 0.208 No PNL 25
13 5AP-A2 BKR_5AP-A 0.208 No PNL 25
14 5AP-A3 BKR_5AP-A 0.208 No PNL 25
15 5AP-K1 BKR _5AP-K 1 0.208 No PNL 25
16 5AP-K2 BKR_5AP-K 2 0.208 No PNL 25
17 5AP-K3 BKR_5AP-K 3 0.208 No PNL 25
18 5DP-K1 FUSE _5DP-K1 0.208 No PNL 25
19 5LP-A BKR _5LP-A 0.208 No PNL 25
20 MCC-MER FUSE_MCC-MER 0.208 No PNL 25
21 MS1 FUSE_MS1 0.208 No PNL 25
22 MS1_Service | MaxTripTime @2.0s 0.208 No PNL 25
23 MS2 FUSE_MS2 0.208 No PNL 25
24 RAP-MER BKR_RAP-MER 0.208 No PNL 25
25 SUP-RAP BKR_SUP-R AP 0.208 No PNL 25
26 SWBD-EM BKR_SWBD-EM 0.208 Yes PNL 25
27 SWBD-G MaxTripTime @2.0s 0.208 Yes PNL 25
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Panel Bus Name Protective Device Bus KV Arc Flash . Working. Igiedrzr;t
Number Name Boundary (in) | Distance (in) (callcm2)
1 1AP-MER BKR_1AP-MER 0.208 9 18 0.36
2 1DP-MER BKR_1DP-MER 0.208 10 18 0.46
3 1EDP-EQ FUSE_MS1 0.208 146 18 37
4 1EDP-LS FUSE _ATS-LS 0.208 205 18 65
5 2AP-A BKR_2AP-A 0.208 14 18 0.84
6 2AP-B BKR_2AP-B 0.208 8 18 0.34
7 3LP-A BKR_3LP-A 0.208 8 18 0.31
8 3LP-DIM-1 FUSE_3LP-DIM-1 0.208 8 18 0.34
9 3LP-DIM-2 FUSE_3LP-DIM-2 0.208 23 18 1.8
10 4AP-B BKR_4AP-B 0.208 15 18 0.91
11 5AP-A BKR 5AP-A 0.208 10 18 0.47
12 5AP-Al BKR 5AP-A 0.208 20 18 14
13 5AP-A2 BKR 5AP-A 0.208 20 18 14
14 5AP-A3 BKR 5AP-A 0.208 20 18 14

15 5AP-K1 BKR_5AP-K 1 0.208 16 18 1
16 5AP-K2 BKR_5AP-K 2 0.208 14 18 0.77
17 5AP-K3 BKR_5AP-K 3 0.208 9 18 0.4
18 5DP-K1 FUSE_5DP-K1 0.208 33 18 3.2
19 5LP-A BKR_5LP-A 0.208 8 18 0.31
20 MCC-MER FUSE_MCC-MER 0.208 163 18 45
21 MS1 FUSE_MS1 0.208 14 18 0.77
22 MS1_ Service | MaxTripTime @2.0s 0.208 235 18 204
23 MS2 FUSE_MS2 0.208 10 18 0.36
24 RAP-MER BKR_RAP-MER 0.208 19 18 1.3
25 SUP-RAP BKR_SUP-R AP 0.208 19 18 1.3
26 SWBD-EM BKR_SWBD-EM 0.208 30 18 2.8
27 SWBD-G | MaxTripTime @2.0s 0.208 110 18 23
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Panel Bus Name Protective Device Bus kv Requireq Protective FR L abel #
Number Name Clothing Category
1 1AP-MER BKR_1AP-M ER 0.208 Category 0 # 0001
2 1DP-MER BKR_1DP-M ER 0.208 Category O #0002
3 1EDP-EQ FUSE_MS1 0.208 Category 4 (*N9) # 0003
4 1EDP-LS FUSE ATS-LS 0.208 Dangerous! (*N9) # 0004
5 2AP-A BKR_2AP-A 0.208 Category 0 (*N3) # 0005
6 2AP-B BKR_2AP-B 0.208 Category 0 # 0006
7 3LP-A BKR_3LP-A 0.208 Category O # 0007
8 3LP-DIM-1 | FUSE 3LP-DIM-1 0.208 Category 0 # 0008
9 3LP-DIM-2 | FUSE 3LP-DIM-2 0.208 Category 1 (*N3) # 0009
10 AAP-B BKR_4AP-B 0.208 Category 0 (*N3) # 0010
11 5AP-A BKR_5AP-A 0.208 Category 0 (*N3) #0011
12 5AP-Al BKR_5AP-A 0.208 Category 1 #0012
13 5AP-A2 BKR_5AP-A 0.208 Category 1 # 0013
14 5AP-A3 BKR_5AP-A 0.208 Category 1 #0014
15 5AP-K1 BKR_5AP-K 1 0.208 Category 0 # 0015
16 5AP-K2 BKR_5AP-K 2 0.208 Category 0 # 0016
17 5AP-K3 BKR 5AP-K 3 0.208 Category O #0017
18 5DP-K1 FUSE 5DP-K1 0.208 Category 1 #0018
19 S5LP-A BKR_5LP-A 0.208 Category O # 0019
20 MCC-MER FUSE _MCC-MER 0.208 Dangerous! (*N9) # 0020
21 MS1 FUSE_MS1 0.208 Category 0 (*N11) #0021
22 MS1 Service | MaxTripTime @2.0s 0.208 Dangerous! #0022
23 MS2 FUSE_MS2 0.208 Category 0 (*N11) # 0023
24 RAP-MER BKR_RAP-MER 0.208 Category 1 # 0024
25 SUP-RAP BKR_SUP-R AP 0.208 Category 1 # 0025
26 SWBD-EM BKR_SWBD-EM 0.208 Category 1 (*N3) # 0026
27 SWBD-G | MaxTripTime @2.0s 0.208 | Category 3 (*N2) (*N9) #0027
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Load Flow Analysis

| BRANCH NAME | FROM NAME TO NAME TYPE VD % AMPS KVA RATING %
WIRE_MS1 MS1_Service MS1 FDR 0 3667.61 | 1293.76 87.74
WIRE_MS2 MS1_Service MS2 FDR 0.12 1620.52 | 571.64 71.08
WIRE_5DPK1 MS2 5DP-K1 FDR 0.48 206.64 72.8 54.38
WIRE_5APK1 5DP-K1 5AP-K1 FDR 1.71 101.62 35.63 88.36
WIRE_5APK2 5DP-K1 5AP-K2 FDR 2.36 90.62 31.77 106.61
WIRE_5APK3 5DP-K1 5AP-K3 FDR 0.97 14.41 5.05 28.81
CBL-0007 MS2 3LP-DIM-1 FDR 0.42 131.13 46.2 65.56
WIRE_2AP-B MS2 2AP-B FDR 0 0 0 0
WIRE_5AP-A1l 5AP-A 5AP-A1l FDR 0.16 31.4 11.02 27.3
WIRE_5AP-A2 5AP-A 5AP-A2 FDR 0.1 19.97 7.01 17.36
WIRE_5AP-A3 5AP-A 5AP-A3 FDR 0.12 22.83 8.01 19.85
WIRE_5AP-A MS2 5AP-A FDR 0.39 74.19 26.14 32.26
WIRE_4AP-B MS2 4AP-B FDR 0.49 154.05 54.27 77.02
WIRE_2AP-A MS2 2AP-A FDR 0.66 165.75 58.4 127.5
WIRE_3LP-A MS2 3LP-A FDR 0.28 71.17 25.07 54.74
WIRE_5LP-A MS2 5LP-A FDR 0.23 56.9 20.05 43.77
WIRE_3LP-DIM-2 MS2 3LP-DIM-2 FDR 1.15 172.33 60.71 132.56
WIRE_1DP-MER MS1 1DP-MER FDR 0.51 332.06 | 117.14 107.12
WIRE_1AP-MER 1DP-MER 1AP-MER FDR 2.49 58.49 20.52 89.98
WIRE_AHU-1 MS1 BUS-0031 FDR 1.32 284.71 100.43 74.92
WIRE_ACH-1/A MS1 BUS-0033 FDR 2.14 608.62 | 214.69 80.08
WIRE_ACH-1/B MS1 BUS-0035 FDR 2.25 638.31 | 225.16 83.99
WIRE_AHU-2 MS1 BUS-0037 FDR 1.32 284.71 100.43 74.92
WIRE_AHU-3 MS1 BUS-0039 FDR 1.62 219.13 77.3 57.67
WIRE_AHU-4 MS1 BUS-0040 FDR 2.35 499.56 | 176.22 131.46
WIRE_AHU_5 MS1 BUS-0041 FDR 2.35 499.56 | 176.22 131.46
WIRE_AHU-6 MS1 BUS-0042 FDR 1.59 340.02 119.94 89.48
WIRE_MCC-MER MS1 MCC-MER FDR 0 0 0 0
WIRE_RAP-MER MCC-MER RAP-MER FDR 0 0 0 0
WIRE_SUP-RAP RAP-MER SUP-RAP FDR 0 0 0 0
WIRE_SWBD-EM SWBD-G SWBD-EM FDR 0 0 0 0
WIRE_LOADBANK SWBD-G BUS-0048 FDR 1.3 566.39 | 202.66 169.07
ATS-EQ BUS-0054 BUS-0049 FDR 0 0 0 UNKOWN
WIRE_ATS-EQ2 MS1 BUS-0049 FDR 0 0 0 0
WIRE_1EDP-EQ BUS-0055 1EDP-EQ FDR 0 0 0 0
WIRE_ATS-EQ BUS-0054 SWBD-EM FDR 0 0 0 0
ATS-LS BUS-0059 BUS-0058 FDR 0 672.83 | 234.02 UNKOWN
WIRE_1EDP-LS BUS-0057 1EDP-LS FDR 1.25 672.83 | 234.02 88.53
WIRE_ATS-LS MS2 BUS-0058 FDR 1.25 672.83 | 237.04 88.53
WIRE_ATS-LS1 SWBD-EM BUS-0059 FDR 0 0 0 0
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Conclusion

The available short circuit current for the panelboards, as expected, decreases as you go further downstream of
the service entrance (as well as downstream of the generator). The main discrepancy that arises with my SKM
short-circuit calculation is that the available short circuit current at the different panelboards changes drastically
with the input for service entrance current. Not knowing what to input, | decided to make the available short
circuit current from the utility 200,000 amps. This decision was made because my two main service entrance
switchboards, MS1 and MS2, are both rated as 200kAIC. That is, if we make the available utility current 200,000
amps, we can then compare whether or not the rest of the panelboards in the system have adequate AIC ratings
as the main service switchboards approach inadequacy (i.e. what the available current would be above 200,000
amps).

Most of AIC rating of the panelboards proved to be sufficient enough in the event that a short-circuit current of
200,000 amps becomes available at the service entrance. Some panelboards, five of them to be exact, did not
meet the requirement. The table below shows the SKM calculated available short-circuit current, as well as the
actual AIC rating taken from the drawings. The actual value and SKM calculation are so close for panel’s 2AP-B,
3LP-DIM-1, 4AP-B, and 5DP-K1, that it is hard to say with confidence that they aren’t sufficient. This is because,
especially since | am a beginner with the SKM software, that the small difference is due to a mistake in the
model. Panel 1DP-MER, roughly 13,000 amps over the required value, would mostly likely be insufficient in the
event that 200,000 amps of short-circuit current becomes available at the main distribution panel.

BUS NAME| SKM ACTUAL OK?
1DP-MER | 35794.1 | 22000 No

2AP-B 23820.4 | 22000 No
3LP-DIM-1| 23820.4 | 22000 No
4AP-B 23820.4 | 22000 No
5DP-K1 [ 22443.6 | 22000 No
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Breadth one (MAE): Daylighting

Introduction

This section is dedicated to describing, in detail, the procedure and results for the MAE daylighting analysis. The
High School Art Room, located on the south-west corner of fifth floor, was the basis for the analysis. For the
existing space, no daylight penetration or shading devices were considered. As such, the goal of this breadth is
to analyze the daylight distribution in the space, design a shading system to prevent direct sunlight penetration
into the space, and implement a skylighting layout into the space that supplements the shading system. The
steps to performing the MAE daylighting analysis, and the hierarchy of organization of this section of the report,
are as follows:

- Step 1: Design shading system

- Step 2: Design skylight system to supplement shading system

- Step 3: Compare daylight distribution in space: shades only vs. skylights and shades
- Step 4: Analyze Cost Implications

The layout of the space, as well as the two facades under consideration in this breadth analysis, are show via the
plan below. The plan south facade ( ) and the plan west fagade (facade 2) are those for which shading

devices will be designed. The arrow indicates the elevation view for the figures on the next page.

Facade?2
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The figures below show, in elevation, the location of and shade 2:

Shade 2
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Step 1: Design shading system

The first step in designing an effective skylight and shading system is to determine the profile angle at which
direct sun would penetrate the space on both facades. The figure below shows a plan of the High School Art
Room indicating the location of on the plan south facade. The line and arrow through the plan
indicates the section plane and viewing direction of the section on the next page.

The section on the next page shows how the profile angle at which the shades come down was calculated. The
rear desk in the space is located roughly 6 feet from the windows on . To prevent direct sunlight on
those desks, we calculate the profile angle via the following equation:

(Height of Window)
(Distance from window)

(97’)1 = tan_1<

tan(Hp) =

Height of Window )
Distance from window

!

9.5
= tan—l( < >= tan~1(1.583) = 58°

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

1 .

I

9.5

N
VY

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

The figure below shows a plan of the High School Art Room indicating the location of shade2 on the plan west
facade. The line and arrow through the plan indicate the section plane and viewing direction of the

section on the next page.

The section on the next page shows how the profile angle at which the shades come down was calculated. The
rear desk in the space is located roughly 6 feet from the windows on facade 2. To prevent direct sunlight on
those desks, we calculate the profile angle via the following equation:

(Height of Window)

tan(0,) =
an(6,) (Distance from window)

X _1< Height of Window )
an Distance from window

(9,,)2 =

10’
(6,), = tan—1< < ) =tan"1(1.583) = 59°
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Now that the profile angles for both facades are known, we need to determine how often the sun falls on each
facade below the calculated profile angle. To summarize, the calculated profile angles for and facade 2
are as follows:

= 58°
(611)2 = 59°

To determine how often the sun falls on the facade below the calculated profile angle, the elevation azimuth for
each facade needs to be calculated. The plan on the left, in the figure below, represents how the space was
presented on the drawings. Plan north is straight up ( ’I\), with true north being represented by the dark bar on
the compass ( N ). Rotating the plan and the compass so that true north faces up ( /I\ ), we reveal the true
orientation of the building. From the new plan, the elevation azimuth—which is the angle between south and
the normal of the building face—can be calculated. The profile angles were calculated by hand, and verified is

AutoCAD 2012. The profile angles calculated for and facade 2 are as follows:
= 33.5°
(a,), =111°

Now that the elevation azimuths for both facades are known, the duration of the year for which the sun falls on
each facade below the calculated profile angle, can be shown. If we overlay the graph of solar profile angles
(Figure 14.41 from the 10th Edition IES Handbook) over top of the solar position graph for 40°N latitude (Figure
7.8 from the 10th Edition IES Handbook), the overlap of the two graphs will show the total portion of the year
which the sun falls on the facade below the profile angle. This overlap, for facade 1 and facade 2, are shown on
the next page. The first figure, for , shows the variability across the year with which the sun falls on the
facade under 58°. The second figure, for facade 2, shows that the sun falls below a profile angle of 59° all year
round after 2pm.
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The table below shows the numerical calculation of the total hours each shade comes down, which in turn, can
be translated to the total number of occupancy hours the sun falls on each facade below the specified profile
angle. This table is inclusive, meaning that, the calculated value for when shade 1 and shade 2 do not include
overlap in shade conditions. For example column 5 gives the number of occupancy hours that shade 2 comes
down; this number includes the hours that shade 2 is down that shade 1 is also down.

Percent (inclusive) Occupancy hours of shade conditions

Total Both
No shades shadel shade?2
Occupancy Shades
down down? down?
Hours Down
Occupancy
2727 1185 1531 556 545
hours
% of
occupancy 100% 43.45% 56.14% 20.39% 19.99%
hours

The table below is the exclusive version of the table previous. That is, each calculated shade condition ONLY
includes the occupancy hours when that specific shade is down. For example, column 5 gives the number of
occupancy hours that shade 2 comes down; this number excludes the occupancy hours that shade 2 is down
that shade 1 is also down.

Percent (exclusive) Occupancy hours of shade conditions

Total Both
OccUbanc No shades shadel shade?2 Shades
pancy down down? down?
Hours Down
Occupancy
2727 1185 986 11 545
hours
% of
occupancy 100% 43.45% 36.16% 0.40% 19.99%
hours
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Step 2: Design skylight system to supplement shading system

Once the profile angles are known, DAYSIM can be used to analyze the distribution of daylight in the space
across the year. The goal, once the daylight distribution in the space under the shading condition is known, is to
design a skylight layout that supplements the shading system. The figure below shows the daylight autonomy
and spatial daylight autonomy for the High School Art Room with operable shades according to the profile
angles calculated in the previous step. Utilizing operable shades, the space has a Spatial Daylight Autonomy of
80.95 (SDA3s501ux,50% = 80.95). This means that 80.65% of the points in the room meet the target illuminance
of 250 lux 50 percent of occupancy schedule.

Dayiight Autonomy v | Target Tium. |250.0 [ cal ]

|
d e W |

Percent of points above 50%: 80.95 (SDAZSOI 500 = 80 95)
ux, 0 "

We see from the daylight autonomy plot below the distribution of percentage values of the points that meet the
target illuminance across the year. As expected, the points closest to the window meet the target illuminance
more times throughout the year than do points further from the window.

1.0

0.8
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The plan below highlights the portion of the space that reaches the target illuminance only a small portion of the
year. This area shall be deemed the critical zone. The skylights should be designed so as to provide illuminance
to the critical zone to supplement to supplement the shading system.

Considering both the need for illuminance in the critical zone, and the layout of the structural system in the
space, the following skylighting design is implemented:
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The figures below show, both graphically and mathematically, the calculation of daylight autonomy of the
complete system (shades and skylights). Please note that the formula below should not be taken literally—i.e.
the daylight autonomy values are not linearly additive due to overlap in percentages. The formula is merely a
way to quantitatively represent the addition shown via the images.

(DA2501ux,50%) ¢ patos and skylights — (DA2501ux,50%) ¢ os onty T (DAzs01ux,50%)

(DAZSOqu'SO%)shades and skylights =

skylights only

Percent of points above 50%: 80.95

Shades only

Percent of points above 50%: 60

Skylights only

Percent of points above 50%: 94.6

Shades and Skylights
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Step 3: Compare daylight distribution in space

500 : 0 Step 3 is more of an analysis rather than a step that needs to be carried out. The
previous step has shown the performance of the complete system—which
includes both shades and skylights—via the daylighting metric Daylight
autonomy. Daylight autonomy alone isn’t sufficient information to determine if
a system is performing preferably. In addition we shall look to analyze the
distribution and penetration of daylight in the space.

This analysis is broken into two separate sections. Each section represents a
—"20000 different time of year, and thus, different sun and sky conditions. Within each
section there are two images per row. Each row represents a single hour; the
left image represents the space with just the shading system, and the right
image shows the space with both the shades and skylights. They are organized
this way so that a side-by-side comparison may be made, easily, at each hour of
the day. This layout allows for easy comparison and as such, easy determination
if the addition of the skylights is effective. The two sections, each representing a
different time of year, are as follows:

1. Equinox: March 21, 2012
2. Winter Solstice: December 21, 2012

The summer solstice is not presented as it is likely that the high school art room
will be unoccupied during the summer.
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Equinox, March 21: Shades Only vs. Shades and Skylights
Shades Only Shades and Skylights
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Shades Only Shades and Skylights
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Winter Solstice, December 21: Shades Only vs. Shades and Skylight

Shades Only Shades and Skylights
g e g&llﬂkmnm&mwm : Bl:‘;ﬁ;
e e o AR T R E E ™

e e A3 ol W Uiy

8:00am 8:00am
Shadel: Off Shadel: Off
Shade2: Off Shade2: Off
e ST ———— R —
e Ste Buiding Luminsees Senvlstion Anelyss Help Eh&"‘*"""ﬁ‘m"“"m” 77777777 :chéﬁi

Hluminance Contours (Daylight) ~ £xatz==:
Soae 1o =y
urrt ayout i -0 e chee e
= S 20N

9:00am 9:00am

Shadel: On Shadel: On
Shade2: Off Shade2: Off
EBlasm N o s ==
Fle §te Bukding Lumineres Snolstion Anelyss Help rﬂk@l“‘*"“"?"’"“‘mm&:’m S —soremg Vm"”" — :'Ehhﬁ;
TR ; ’ e S5 e B

10:00am 10:00am

Shadel: On Shadel: On
Shade2: Off Shade2: Off
Eeas . e Bl = e =

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

Shades Only Shades and Skylights
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Shades Only Shades and Skylights
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Step 4: Analyze Cost Implications
The table below shows the total cost of the lighting system based on the percentage of occupancy hours that
the lighting is switched on. For example:

- % Occupancy Hours = 1, Lighting is on 100% of the occupancy schedule, and the lighting system is at
full price

- % Occupancy Hours = 0.5, Lighting is on 50% of the occupancy schedule, and the annual lighting system
saves 50% of the annual price

- % Occupancy Hours = 0, Lighting is always turned off, and the annual cost of the lighting system is
$0.00

The graph on the next page represents the data from the table below, graphically. The graph alone has little
significance until the electrical lighting savings can be compared against the mechanical equipment operating
energy costs. This analysis and break-even point are presented in the Mechanical Breadth section.

Lighting Energy Cost by Percent Occupancy hour

Total
% Occupancy InputkW | Occupancy | $/kWh | Total kWh S
Hours Hours
1 0.964 2727 0.2 2628.828 525.7656
0.95 0.964 2727 0.2 2497.3866 499.47732
0.9 0.964 2727 0.2 2365.9452 473.18904
0.85 0.964 2727 0.2 2234.5038 446.90076
0.8 0.964 2727 0.2 2103.0624 420.61248
0.75 0.964 2727 0.2 1971.621 394.3242
0.7 0.964 2727 0.2 1840.1796 368.03592
0.65 0.964 2727 0.2 1708.7382 341.74764
0.6 0.964 2727 0.2 1577.2968 315.45936
0.55 0.964 2727 0.2 1445.8554 289.17108
0.5 0.964 2727 0.2 1314.414 262.8828
0.45 0.964 2727 0.2 1182.9726 236.59452
0.4 0.964 2727 0.2 1051.5312 210.30624
0.35 0.964 2727 0.2 920.0898 184.01796
0.3 0.964 2727 0.2 788.6484 157.72968
0.25 0.964 2727 0.2 657.207 131.4414
0.2 0.964 2727 0.2 525.7656 105.15312
0.15 0.964 2727 0.2 394.3242 78.86484
0.1 0.964 2727 0.2 262.8828 52.57656
0.05 0.964 2727 0.2 131.4414 26.28828
0 0.964 2727 0.2 0 0
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Annual Lighting System Energy Cost
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Conclusion

Evaluating all presented information, it is reasonable to say that the skylighting system and layout has been
effective. Looking at daylight autonomy we see that the number of points across the year that meet the target
illuminance of 250 lux, which is between 80-90% for all points, is very reasonable for a daylit space. Comparing
the illuminance distribution of the skylighting and shades combination system against the base case of just
shades (Step 3), we see the over parts of the year the skylights are effective and sometimes they are not.
However, more times than not, they supplement the shading system in not only reaching the target illuminance
of the space, but also creating a more uniform illuminance distribution.

The cost payback, as will be discussed in the price implications section of the mechanical breadth, will show that
the electric lighting system needs to be shut off approximately 40% of the occupancy schedule to break even.
This is reasonable. The tables at the end of Step 1 show that no shades are down approximately 40% of the
occupancy schedule. As the system is designed no electric light during time of open shades, it is likely that the
space will produce (at minimum) break-even energy costs.
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Breadth two | Mechanical load

Introduction

The previously presented breadth, the MAE daylighting analysis of the High School Art Room, poses a slight
problem that needs to be addressed. The skylights that were installed to provide useful daylight will also
produce additional, undesirable, load on the heating and cooling systems. In the winter, heat loss through the
skylights must be replaced by the heating system, which for the High School Art Room, is comprised of fin tube
radiators lining the perimeter of the space. In the summer, heat gain through the skylights must be combatted
by the cooling system, which for this building, is by overhead ductwork and diffusers. This breadth topic will
present the findings of analyses that were aimed to answer the following two questions:

1. Heating: Are the fin tube radiators large enough to replenish the heat lost through the skylights?
2. Cooling: Is the existing cooling system (ductwork) capable of cooling the addition heat introduced into
the space by the skylights?

The image below shows the ceiling plan of the High School Art Room with the skylights shown. The table shown
with the plan gives the area of each skylight, as well as the percentage of the roof it occupies.

OOT Area

Surface |Area [ft?]| % of roof
Roof 1260 100
Drop Ceiling Skylight 1| 40.4 3.2
8'—0" AFF skylight 2| 67.6 5.4
Skylight 3| 38.89 3.1
Total: 147 11.66
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Heating | Fin Tube Radiator

The HS Art Room is heated with a fin tube radiator system which lines the two exterior perimeter walls. In
addition to the fin tube radiators, a unit heater located near the door provides additional heating. The goal is
thus to determine if the fin tubes and unit heater are sufficiently sized to handle the additional (heating) load
resulting from the introduction of the skylight system. The following steps to determine this are as follows:

- Step 1: Calculate total space heating capacity

- Step 2: Determine air supply induced heating load

- Step 3: Calculate skylight heat loss.

- Step 4: Determine if existing fin tubes are sufficient for new load

Step 1: Calculate total space heating capacity

Total space heating capacity = Fin tube heater capacity + Cabinet Unit heater capacity

To find the capacity of the fin tube heater we first have to find the total length of the fin tubes in the room.

Adding the length of the fin tubes counter-clockwise on the plan below we have:
Total Fin tube length = 2’-0” + 7°-0” + 10’-0” + 12’-0” = 31’-0”
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With the total length of the fin tubes known, we can calculate the total heating capacity of the fin tubes. The
table below shows that the fin tube of type FTR-1 (that which serves this particular space) produces 690 BTU/ft.
Thus, the total heating capacity of the fin tube radiators in this space is:

Total fin tube heating capacity = (31 feet) * (690 BTU/feet) = 21, 390 BTU’s

FIN TUBE RADIATION SCHEDULE "™ &S

"VULCAN AS STANDARD, EXCEPT NOTED"

ENCLOSURE
ELEMENT MG HT. -N.
TYFE MANFACTURER]  MODEL AVERAGE|  EAT BUH | DAPER
MATERIAL FNTHOQESS | of Fe o SZE No cF ¥ * L:.B;L FLOOR TO| BOTTOM
FERFT. N N ROWS BOTIOM | TO TOP
¥ D8 COPPER- - SEENOTE | 54
FIR VILCAN ‘b 000" de | 4axdy 4 20 cc e ” 6% NO i
FIR-2 VILCAN D& COPPER- 4 ] NO 24
- o010 o | | m | B0 50 |
FIR-3 RNT, ) COLD ROLLED 386
AL RC- - Be ”

The second step in finding the total heating capacity of the system in the HS Art Room is to find the heating
capacity of the unit heater CH-34 located in the space. The plan below shows the location of the unit heater near
the door. The placement of the heater near the door helps prevent drafts in the space.
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The schedule below shows the total heating capacity of the space unit heater, which is 7.9 MBH.

CABINET & UNIT HEATER SCHEDULE
GENERAL INIT DATA MOTOR DATA

UNIT SERVICE ¢ MODEL TYPE caP.MBH| cm1  |ROOM| No. HW VOLTAGE

NO. LOCATION NO EacH | EAcH |TEMe| oF | aem | WP | RFM | PHASE

e HiGH SPEED) + |cols| Eac | BACH [ATHGH) HZ
CH-142 mu";':g“m |Rc-2o2-04 % ne |4eznee | 17 [2row| 23 ve Bs2 | BYED
cH-3 14 e ) [Rc-noo-0d FLNS. M3 |4sopeo [ m pTAD] 1 ve | ss0 | BUER
cH-5 el re-voo-02 % 18 Bome | . PTAND o83 ve | p2o | Breo
CH-6 m)m BN |ec.-noo-22 % 18 Bome | PTAND o83 ve s52 | Breo
CH-1 ol F-1000-22 | FREE STANDING 12 2ome | 12 FMND 223 e | =20 | e
CH-8 g re-n-03 | CELNG 22 3360 | 12 PTAND| ose ve | ss0 | IBIBD
C i s = I e B I R R A
atis ) wmg kec-veo-23 N e 11 33200 | 12 [2row| 12 ve 52 | Breo
cH-ll (9;3';;‘ VESTBULE |- 1000.03 | FREE STANDING 124 325260 | 1 PTAD] 2 ve B52 | 1B/Ned
CH-12 136 R R tTFL | RU-120-02 | WAL RecesseD 12 2ome | 1 Fmo = w | sio | wine
CH-13 ?;mgn%om F-looo-02 | FREE STANDING 12 2omo | 1 Fm»o. o83 e B52 | IBNV/eo
f;;:;}’;’f;; BOTS 4 GIRL'S TOLET | Ru-1120-02 | WALL RECESSED 12 2ome | 1 F”'D‘ o83 e | ss0 | Breo
CH-IB 1 16 m;‘g:‘m RW-120-22 | WALL RECESSED 12 2ome | 1 Fuw o83 e B52 | IB//GO
cH-8 ?fuﬁ'ﬁw"‘ [re-00-02 % 19 2ome | 1 Fmo 283 e 50 | e
CH-21 oo o lrc-12o0-02 oo 12 2ome | 1 Pmoq oe3 s | meo | mreo
CH-24 125 t A Lok Lo T [ 55 e Max. | 12 |smc 2 e | var | Bree
CH-28 ol [re-02-02 N 12 2ome | 1 F‘rﬂp o83 e | me2 | mreo
cH-2s 433 | SHouEme Inc-lzw-m o 12 2omo | 1 lptab] o3 ve | sso | wBeo
CH-30 + 32 m | :‘&";"@ 12 2ome | 1 P’w o83 ve Bs2 | mBrees
CH-34 Lol Re-noo-22| CELIG 18 zome | 1 knwp 283 v | =30 | IBNEO
cH-36 138 | SARACE RW-120-03 | WALL RECESEED 20 1060 | M2 kuuo o2 e | =30 | Bree
CH-31 fg‘:”:‘j RC-1200-22 % 19 wome | 1 F‘I’AND o83 ve ss0 | Breo
CH-39 '&%‘mm RC-1200-22 glc;gm 12 230M0 ” FTAND 283 ) ez | Breo
CH-40 mf‘f}* RE-131 %W 55 momax | 12 praw]| 12 e | var | Bree
U1 wngg"‘:‘ﬂ“ Hv-1084 m& 50 245 2| - | esz |owarrs]| sse | Baee

Now that the heating capacity for the fin tube radiators and space unit heater are known, we can calculate the

total heating capacity of the space. Thus, we have:

Total space heating capacity = Fin tube heater capacity + Cabinet Unit heater capacity

Total space heating capacity = (21,290 BTU/hr) + (7.9 MBH)*( 1000

BTU/hr

MBH

) =29,290 BTUs/hr.
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Step 2: Air supply induced heating load

Now that we know the load capacity of the mechanical heating system for the High School Art Room, we have to
calculate the total heating load required for the space. In the winter months, the supply air from the ductwork
system is at a temperature below that of the desire room set-point temperature. As a result, ironically, the
cooling system introduces an additional load on the heating system. To calculate this load, we first need to
calculate the total air flow the system is providing. The six supply diffusers are highlighted in on the
mechanical plan below. Each of these provides 325 CFM to the space. Thus, we have:

Total air flow to space = (325 CFM/Diffuser) * (6 Diffusers) = 1950 CFMsygp1y

| OPENEND
———HWAMS
| em—
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The next step is to determine the change in temperature. We know from good mechanical design practice that
the winder set point temperature is 72 degrees. The mystery in finding the change in temperature is finding the
temperature the air is supplied at. The mechanical system in this building utilized a wrap-around heat pump,
schematic heat pump diagram show below.

oRE COOLING
— ) ooLne colL €) REHEAT —
(Dehumidify)

The wrap-around heat pumps works are follows:

the air enters pre-cooling section of the heat pipe at a high temperature.

the air leaves the pre-cooling coil, and goes through the cooling coil for dehumidification
At point 3: the air enters the reheat cool where it is heated with the pre-cooling exhaust heat

the air leaves the reheat coil and is ready to be delivered to the space

The table below shows the wet bulb and dry bulb temperature for the air at each point in this process. Matching
up the colors, it can be seen that the air to be delivered to the space is 64.1°. This is the air delivery temperature
that is needed to calculate the change in temperature for our load calculation.
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= NON-| ic A
PUBL 1200 11945 2200 02| o016 | S50| B84
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AHU-2 | \on-RUBLIC UF-RBHREG2 OF 200 14845 2 5o2 s | “es2| Bas| Be3
OFFICES, AD 21200 | 13210 2200 865 Te 552 &4l
- CLASSROOMS, , CORRIDORS o 4 5
AHU-3 | (o RruBLIC UFSRPRES ROF 4200 050 24300 %7 e 02| 618 | Bas | bes
20202 | 13360 20862 839 141 520 el8
AHU-4 | GYMNASIUM WF-RBHRE4Se ROCF 512 423
252 2e2 18562 13 684 513 559
187102 | 1240 18100 815 e 551 042
AHU-5 | CAFEKITCHEN WF-RBHRE32 ROCF 368 508
2500 Se40 12500 s | ee2| Bas| Fea
Ao - » 20 | &325 600 - 842 ®A 538 o2l
b AUDITORIUM -REHRE ROC
200 5925 200 25 (2= 53.1 512
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The diagram below shows the location of each during the wrap-around heat pump cycle on a psychometric
chart. The air is first cooled in the pre-cooling phase. It is then cooled to the dew point line with the cooling coil
where the air is dehumidified. Once the air leaves the cooling coil, it is heated to the desired air delivery
temperature of 64.1° with the waste heat from the pre-cooling coil. Notice that distance 1 and distance two are
approximately the same length as the air is being reheated with the same amount of heat as was originally

extracted.
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APPENDIX II.1 Psychrometric Chart.
Based on ASHRAE Psychrometric Chart No. 1. Reprinted with permission from ASHRAE Inc.
Sensible heat ratio (SHR), humidity ratio scale in grains/Ib, and two cooling and dehumidifying curves were added by author.

With all unknowns found, we can calculate the total heat load introduced by the cooling system:

Q =1.08«CFM * AT (Tsetpoint - Tsupply)
Q = 1.08 * (1950) * (72° — 64.1°)
Q = 1.08 x (1950) * (7.9°)

Q@ =16,637.4 BTU/hr
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Step 3: Calculate skylight heating load

In addition to the cooling system, the skylights add a load on the heating system. During the winter, heat that
escapes through the skylights has to be replenished by the fin tube radiators. The mechanical load calculation
program TRACE700 was used to calculate the total heating load introduced in the space. Highlighted in the
figures below are the total heating load in the space as a result of heat loss through the roof, exterior wall, and
facade for the base case of no skylights (on the left), and the skylight case (on the right). The negative sign in
front of the values designates the load as a heating load.

HEATING COIL PEAK HEATING COIL PEAK
Mo/Hr: Heating Design Mo/Hr: Heating Design
OADB: 15 OADB: 15
Space Peak Coil Peak Percent Space Peak Coil Peak Percent
Space Sens Tot Sens Of Total Space Sens Tot Sens Of Total
Biumh Biuh (%) Btuh Biumn (%)
Envelope Loads Envelope Loads
Skylite Solar 0 0 0.00 Skylite Solar 0 0 0.00
Skylite Cond 0 0 0.00 Skylite Cond 0 -4,031 563
Roof Cond 0 -3,470 503 Reef Cond 0 -3,066 428
Glass Solar 0 0 0.00 Glass Solar 0 0 0.00
Glass/Door Cond -39 -39 0.06 Glass/Door Cond -39 -39 0.06
Wall Cond 567 1,523 221 Wall Cond -567 -1,523 213
Partiticn/Door 0 0 0.00 Partition/Door 0 0 0.00
Floor 0 0 0.00 Fioor 0 0 0.00
Adjacent Floor 0 0 0.00 Adjacent Floor 0 0 0.00
Infiltration -2.938 -2.938 426 Infiltration -2,938 -2,938 410
Sub Total ==> -3,544 7971 1156 Sub Total === -3,544 -11,598 16.20
Internal Loads Internal Loads
Lights 0 0 0.00 Lights 0 0 0.00
People 0 0 0.00 People 0 0 0.00
Misc 0 0 0.00 Misc 0 0 0.00
Sub Total ==> 0 0 0.00 Sub Total ==> 0 0 0.00
Ceiling Load -764 0 0.00| |Ceiling Load -764 0 0.00
Ventilation Load 0 0 0.00| [Ventilation Load 0 0 0.00
Adj Air Trans Heat 0 0 0| |Adj Air Trans Heat 0 0 0
Ov/Undr Sizing 0 0 000| |Ov/Undr Sizing 0 0 000
Exhaust Heat 683 -1.00| |Exhaust Heat 945 132
OA Preheat Diff. -53,584 84.96| |OA Preheat Diff. -58,584 81383
RA Preheat Diff. 0 0.00| |RA Preheat Diff. 0 0.00
Additional Reheat -6,061 3.79| |Additional Reheat -8,698 1215
System Plenum Heat 2975 431 System Plenum Heat 6345 -3.86
Underfir Sup Ht Pkup 0 0.00| |YUnderfir Sup Ht Pkup 0 0.00
Supply Air Leakage 0 0.00| |Supply Air Leakage 0 0.00
Grand Total ==> 4308 -68,353 100.00| |Grand Total ==> -4.308 -71,583 100.00

To calculate the load introduced by the skylights, the following formula is applied:

Skylight heating load = (Skylight scenario heating load) — (Base case heating load)
Skylight heating load = (11,598 BTUs/hr) — (7,971 BTUs/hr)

Skylight heating load = 3,627 BTUs/hr
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Step 4: Determine if existing fin tubes are sufficient for new load

Now that all load calculations have been performed a comparison can be made. The load capacity comparison
calculations are as follows:

Base Case:
e Total load =(16,637.40 + 7,971.00) = 24,608.40 BTUs/hr
e % Under capacity = [(29,290.00 — 24,608.40) / (29,290.00)] = 16.0 %

Skylight Case:
e Total load = (16,637.40 + 11,598.00.00) = 28,235.40 BTUs/hr
e % Under capacity = [(29,290.00 — 24,608.40) / (29,290.00)] =3.6 %

The table below shows the total load for each space compared to the capacity of the system, which is 29,290.00.
The load capacity calculations are as follows:

Scenario Comparison The graph below shows a graphical representation of the system capacity of the
Base | Skylights | comparison in the table to the left. The height of the bars is equal to the total
Csa;’):ac?:y 29,290.00 | 29,290.00 | load capacity of the heating system, and as such, the black bar represents how

Space system capacity is available in excess of the heating load.
16,637.40 | 16,637.40

Load
Cooling | o oo | 11 508,00 In conclusion, as the total heating load in the skylighting scenario is still 3.6%
System - - below the capacity of the system, NO ADDITION FIN TUBE RADIATORS NEED

% under 16.0%
Capacity -0% TO BE ADDED INTO THE SPACE.

29,290.00 -
System
Capacit
P y 24,409.00 -
Vs. _
<
Load F  19,528.00 -
P
2
. k:
W L oad Capacity S 14,647.00 -
(29,290 BTU/HR) 5
£
 Space Load & 9,766.00 -
(Trace Calc) ]
® Cooling System Load 4,885.00 -
(Air Supply)
0 - T
Base Case Skylights
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Cooling | Mechanical Duct work

The HS Art Room is cooled via the overhead duct system. With the addition of the skylights, additional load will
be put onto the mechanical cooling system. The goal is thus to determine if the existing ductwork are sufficiently
sized to handle the additional (cooling) load resulting from the introduction of the skylight system. The following
steps to determine this are as follows:

- Step 1: Calculate total space heating capacity

- Step 2: Determine the occupant total sensible load

- Step 3: Determine the total equipment cooling load

- Step 4: Calculate total heat gain through room surfaces
- Step 5: Calculate CFM needed and compare

Step 1: Calculate total space heating capacity

The space has a total of 6 diffusers each supplying 325 CFM. Refer to Step 2 under Heating | Fin Tube Radiator
for diffuser locations. The total air supply to the space is calculated as follows:

Total air flow to space = (325 CFM/Diffuser) * (6 Diffusers) = 1950 CFMgypp1y

Step 2: Determine the occupant total sensible

250 BTU/hT‘

e = (36 Peopl
Qsenszble ( eop e) * ( Person

)

Qsensivte = 9,000 BTU/hr

Step 3: Determine the total equipment cooling load

QEquipment = (QLighting + Qmisc. equipment) * (Room Area)

w w
QEquipment = (1.24 ]? + 1.0 ]?> * (1260 ftz)
QEequipment = 2822.4 Watts
3.412 BTU/,
QEquipment = (2822.4 Watts) = (W

QEquipment = 9630 BTU/hr

)

Step 4: Calculate total heat gain through room surfaces

Not that the total load from the occupants and the space are known, the total heat gain through the surfaces in
the room can be calculated. To calculate the conductive heat gain through the room surfaces, the following
equation is used:
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Q _ kA(Thot - Tcold)

t d

The table below shows the application of this conductive heat transfer equation to all surfaces for which heat
gain will occur. It is assumed that interior walls that are shared with another interior space will have no net heat
transfer as both spaces will have (approximately) the same room temperature. As such, the only room surfaces
considered are those that are shared with the exterior. These surfaces are as follows: the roof, exterior walls,
skylights, and fagade (glazing).

Total gain loss through room surfaces

u d k Thot Tcold q
Surface | [BTU/hr*FtA2*F] [Ft] [BTU/hr*Ft*F] | A [Ft/2] [°F] [°F] [BTU/hr]
Roof 0.05 1.5 0.075 1113 89.5 75 806.925
Wall 0.056 1.5 0.084 173.8 89.5 75 141.1256
Skylight 0.495 0.08333 | 0.04124835 147 89.5 75 1055.093
Facade 0.3 0.2 0.06 415 89.5 75 1805.25
Total:| 3808.393

From the calculation in the previous table, using the conductive heat transfer equation, the total heat gain
through the room surfaces is computed. This heat transfer totals 3,808.39 BTUs/hr.

Step 5: Calculate CFM needed and compare

Qnet = X0 = Zqupply — 2Qi0aa

Qnet = (CIcapacity) - (QOccupant + Qmisc equipment + dcond room surfaces)

Qnee = (22,955) BTU/, ~ — (13,000 + 9630 +3,808) BTU/, = — 3,483 BTUs/,

Q,e, as visible in the previous calculation, is -3,483 BTUs/hr. The fact that it is negative means that the capacity
of the cooling system is not sufficient to handle the load of the space with the skylight included. As the system is
not capable of cooling the full load in the space, the ductwork needs to be upsized. The next step is to determine
the additional CFM needed to meet the load requirements of the space.

Q = 1.08 « CFM = AT

Q
CFM =
1.08 * (Tt point — Tsupply)
3,483 BTUs
CEM Ihr_ _ 296 crm

= 1.08+ (75 — 64.1)°F
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Sizing Comparison The table to the left and the plan below are intended to graphically represent

- . the ductwork and piping that has been affected by the additional load
Color | Existing | Resized

introduced in the space. Because of the extra CFM needed, an additional
diffuser has been added to the space, as shown in blue. The duct is connected

14" ¢ 16" & to the main supply duct (shown in ) as to avoid resizing all other

ductwork downstream. The main supply pipe, the 14” diameter pipe shown in
, has to be upsized to account for the additional CFM needed in the
space. From 14 inches in diameter, it is upsized to 16 inches. Although the

28"x10" | 30"x10"

changes are minor in comparison to the magnitude of the original duct sizes,

10"x10" | they are changes that must be made to meet the load. All sizes were

calculated using a ductulator.
[ OPENEND [ COR —~——_]
WAMS [ (135 |
! (1920 “"l\~ I

1]

. 5 “’\‘\\ —
S0 VvAv-Bu3z | L] e
- "'51?5 M g o
- 4xe [ [N, - |

—
k Ny

‘ | 26Xi14 _~GT-5-2

xzq' H I/54x22 e
! | =

] TJH.'"“""""M-

i
]
]
|
i

//ﬂ

2

Hunter’s Point South Intermediate School and High School | Queens, NY




Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

Conclusion

Adequacy calculations for both the heating and cooling systems have been presented. It has been shown that
the existing heating system, which utilizes fin tube radiators, is sufficiently sized to handle the additional load
introduce by the skylighting system. With the additional load from the skylights, the system is still oversized by
3.6% with a remaining (available) capacity of 1,055 BTUs/hr. No upsizing of the fin tube radiators is needed, and
thus there are no (heating system) material cost implications with the introduction of the skylights. However,
there will be cost increases in energy use as the system will be combatting a higher load than previously, which
is inherent with any load increase.

The cooling system on the other hand, has been shown to be inadequate to handle the additional load
associated with the introduction of the skylights. The cooling system, which is predominantly the overhead
ductwork, provides too few CFM to the space. As such, appropriate resizing has been done. The tables below
show the cost implications of the mechanical ductwork resizing. The existing ductwork is estimated to have cost
$104.05. The new ductwork, which includes the change from 14” diameter circular ductwork to 16” diameter
and change from 28x10 duct to 30x10, is estimated to cost $125.55. The new system, due to an increase in
supple CFM needed, requires an addition 10”x10” diffuser. The cost of a 10”"x10” duct with appropriate supply
duct is estimated to cost $224.00.

The total cost of increasing the ductwork is as follows:

Total cost ($) = New System Cost ($) — Existing System Cost ($)
Total cost ($) = ($126.55 + $224.00) — ($104.05)
Total cost ($) = $246.50

a al D 0 2 o CO
Category Existing New
Baseline Duct Size 14" 28x10 16" 30x10
Total [If] 15 10 15 10
Weight [Ib/If] 9.18 9.65
Total Weight [Ib] 91.8 96.5
RS Means 0100 0100
Material (S/Lb) 3.58 3.58
Round Material [$/LF] | 4.55 6.05
Total Material /LF or LB 4,55 3.58 6.05 3.58 Material | $162.00
Total Cost 68.25 35.8 90.75 35.8 Labor S 30.00
Total: 104.05 126.55 Overhead | $ 32.00
Cost Difference: $22.50 Total:| $224.00

Note: All cost data was taken from RS Means 2010.
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In addition to material cost implication of upsizing the ductwork, there is going to be operating energy cost
implications due to the introduction of the skylights. During the summer, when the cooling system is in effect,
heat gain through the skylights is going to increase the load on the system. In the winter, when the heating
system is in effect, solar heat gain through the skylights will reduce the load on the heating system. The table
below presents the cost associated with each of these scenarios. The total net operating energy cost of the
skylight system is -$214.32.

Cost of heating and Cooling due to Skylighting load

% Occupanc Occupanc
Load Type | = cupancy PaNYY | grushr | w KW KWh | $/kWh $
Hours Hours
Cooling 0.4 2727 -5400 -1578.95 -1.58 -1722 0.2 -344.46
Heating 0.6 2727 4533.75 | 1325.658 1.33 2169 0.2 130.14
Savings: | -214.32

Plotting a line of total cost implications of the skylights on the lighting system energy cost plot (presented in the
MAE breadth section) we see that if the lighting system is switched off approximately 40% of the occupancy
hours, the lighting system will save as much energy costs as the mechanical energy costs. This is the break-even
point. For every occupancy hour over this that the lighting is switched off, net energy savings are incurred.

Annual Energy Cost Break-even Point
$600.00
$500.00 et
_ $400.00
v
8
5 $300.00
£
$200.00 ® = _J
$100.00
S0.00 T T T T T T T T T 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Percent of Occupancy Hours (%)
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Breadth three | BIM

Introduction

The previous two depths, which were based upon the introduction of skylights into the High School Art Room,
assume that the skylights introduced into the space are free from obstruction. Although this is a rational
assumption for the simplification of analysis, it is the ideal case and is likely without consideration of the systems
in the ceiling space. The main goal of this depth is thus to analyze the existing coordination of the systems in the
ceiling space of the High School Art Room, and to redesign the ceiling space to accommodate the skylighting
system.

Most of the deliverables for a coordination analysis would typically include renderings, sections, and conflict
reports demonstrating that no conflicts or crashes exist within the ceiling space redesign. However, the
coordination analysis will also consider the effects of the ceiling space layout on the skylight layout. This
consideration will facilitate two calculations:

1. What percentage are the skylights covered for the original design as opposed to the new design?
2. What change in illuminance does the change in skylight coverage area amount to?

The systems included in the coordination analysis are as follows:

- Mechanical System (including supply and return duct)

- Sprinkler System (including supply piping and sprinkler heads)

- Plumbing (Include Hot and Cold water supply and return)

- Lighting (Suspended linear fluorescent and suspended CFL pendants)
- Wire and conduit were NOT modeled

The content of this breath is thus organized as follows:
- Step 1: Model existing ceiling layout
- Step 2: Redesign ceiling layout to accommodate skylights
- Step 3: Compare two scenarios, performing appropriate calculations

- Step 4: Prove ceiling space is organized and conflict-free

= Sections / 3d Interior Views
=  Renderings
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Step 1: Model existing ceiling layout

The first step in this breadth is modeling the existing High School Art Room ceiling space to analyze the conflicts
and clashes. The existing ceiling space layout, which was taken from the drawings provided to me by SKANSKA,
were only represented in 2D. It was the goal of this step to take the 2D plans, and create a 3D BIM model to
analyze the clashes of the system that may have not been caught originally in the 2D plans. A 3D BIM model of
the space was created in REVIT MEP 2012, and the existing systems modeled. The two figures below represent
the existing mechanical system. The left image represents the plan layout of the ceiling space, where the right
image shows a section cut of the 3D model. The image on the right shows the layout of the ceiling space system
below the structural members. The plan layout on the left does not show the structural system.

Although best effort was given to model the existing system without conflicts, it proved difficult to do so. The
previous plan layout of the ceiling space highlights (in red) the area which conflicts could not be avoided—
staying true to the existing design that is. A few diffusers conflicted with the air return duct, and a return grille,
located directly under the return duct, was unable to be fed directly to the return due to lack of space above it.
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Step 2: Redesign ceiling layout to accommodate skylights

After analyzing the existing layout, the system must next be coordinated as to minimally affect the skylighting
layout. The first image below shows the skylight layout of the room as proposed in the MAE breadth section.
The second image (on the right of the first row) shows how the skylights sit in relation to the systems in the
ceiling. As you can see, the supply and return ducts have been rotated and moved so they do not obstruct the
skylights. A direct comparison will be made in the next step.

The left image in the second row represents the plan layout of the redesigned ceiling space, where the right
image shows a section cut of the 3D model. The image on the right shows the layout of the ceiling space system
below the structural members. The plan layout on the left does not show the structural system.
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Step 3: Compare two scenarios

Now that the existing system has be redesigned and coordinated as best possible, it is time to analyze them
side-by-side. Additionally, two calculations will be performed so that a quantitative comparison may be made
between the two. These two calculations are:

1. What percentage are the skylights covered for the original design as opposed to the new design?
2. What change in illuminance does the change in skylight coverage area amount to?

The images below show a visual comparison of the existing layout versus the proposed layout. The images in the
left column represent the existing design as taken from the buildings’ drawings. The images to right are for that
of the redesigned system. The top images represent the plan layout of the ceiling space, where the top images
shows a section cut of the 3D model. The bottom images show the layout of the ceiling space system below the
structural members. The plan layouts on top do not show the structural system.

EXISTING ceiling space layout PROPOSED ceiling space layout
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Overlaying the skylight layout on the layout of the ceiling space equipment, a side-by-side comparison can be
made of how covered the skylights are. The figured on the left represent the existing ceiling layout, whereas the
figures to the right show the proposed, or redesigned system. The top images show the overlap of the skylights
and MEP equipment in wireframe view. This enables a quick determination of the equipment that runs through
the skylight. The bottom images show the coverage areas of the skylights, via two colors. Orange shows the
portion of the skylight that is unobstructed. Grey represents the area that is occupied by some portion of
equipment.

EXISTING ceiling space layout PROPOSED ceiling space layout

.

U
)

Skylight 1 Skylight 1
Skylight 2 Skylight 2

Skylight 3 Skylight 3
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Using the previous figures, the total percentage of area that is covered can be calculated. The figures below
show the tabular calculation for each individual skylight, under both the existing and redesigned conditions. The
skylights with the existing ceiling coordination design are obstructed 46.47% (by area). Under the new design,
the skylight obstruction area was reduced to 9.10%.

The total reduction in area coverage = (Existing Design coverage) — (Proposed Design Coverage)
The total reduction in area coverage = (46.47%) — (9.10%) = 37.57%

Covered Skylight Area: Existing Design

Existing Design

Skylight 1 Skylight 2 Skylight 3
Open | Covered| Open | Covered| Open | Covered
0.489 - 9.57 - 0.205 -
6.258 - 0.267 - 5.92 -
1.697 - 0.169 - 19.21 -
Area 10.08 - 3.24 - 0.381 -
5.42 - 1.38 - - 11.95
- 20.9 10.6 - - -
- - 0.527 - - -
- - - 7.8 - -
- - - 24.82 - -
Total Area: | 23.944 20.9 25.753 | 32.62 25.716 11.95
% Covered 46.61 55.88 31.73
% Covered 46.47%

Covered Skylight Area: Proposed Design

Proposed Design

Skylight 1 Skylight 2 Skylight 3
Open | Covered| Open |[Covered| Open [ Covered
6.83 0.99 0.254 - 11.22 -
3.34 1.15 17.29 - 21.61 -
37.23 4.95 0.169 - - 0.83
Area - 0.38 3.24 - - -
- - 3.45 - - -
- - 26.17 - - -
- - - 4.8 - -
Total Area: | 47.4 747 | 50573 | 48 3283 | 0.83
% Covered 13.61 8.67 2.47
% Covered 9.10%
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The graph below shows a visual representation of the coverage area percentages presented in the tables on the
previous page. Comparing the existing and proposed scenario, you can see the reduction in area per skylight.

Skylight Coverage Percentage

100.00 + e
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Existing

Proposed

As calculated on the previous page, approximately 36% of the skylight area has been opened up with the
redesign of the systems in the ceiling space. The next useful calculation will be to translate the skylight coverage
area to illuminance values. The table below does just this. With the existing system, an average illuminance of
14.55 FC was achieved in the space. With the new system, an average illuminance of 20.31 FC was achieved. This
equates to an approximate increase in illuminance of 40%.

Lighting / Electrical Summary Book | April 4, 2012 _

Category| Existing | Proposed | % Better
Average 14.55 20.31 39.6%
Avg/Min 29.1 11.28 61.2%
Max/Min 77.8 30.17 61.2%

This calculation was performed under an overcast sky, at noon, on March 21st, 2012.
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Step 4: Prove ceiling space is organized and conflict-free

This section is dedicated to showing views and section cuts of the space as to provide evidence of a clash-free
design. This section is split into two sections: the first includes sections and 3d cuts of the space; the second
consists entirely of interior renderings of the space.

This portion of step 4 is dedicated to showing section cuts (both 2d and 3d) of the space to help provide a better
understanding of the configuration of the systems in the ceiling space of the High School Art room. The plan
below shows the layout of the art room, with 4 separate (colored) lines across it. These colored lines represent
the section plane for the four sections on the following pages. The arrow represents the viewing direction. The
colors are assigned to the following sections:

- Section 1:

- Section 2:

- Section 3: PURPLE
- Section 4: BLUE
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The two figures below show 3D section cuts to help better understand the coordination of the ceiling space in
the High School Art Room.
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The two images below are intended to help give a better understanding of the coordination of the system in the
ceiling space of the High School Art Room. The figure at the bottom is a section cut at the floor plane looking at
the ceiling.
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This section shows interior renderings of the space that are intended to help give a better understanding of the
coordination of the systems in the space. These renderings include only electric lighting and no daylight. They

are intended to show the space under the times electric light would be utilized, which would most likely be the

at night. The image on the left shows the rendering; the image on the right shows the calculation mesh.
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Conclusion

Based upon the material presented in this section, it is a fair assumption to say that the redesign and
coordination of the MEP systems in the ceiling space of the High School Art Room has been effective. The
systems have been coordinated such that a reduction in skylight obstruction of 38% has been achieved. In
addition, the reduction of skylight obstruction has resulted in an increase of 40% in workplane (average)

illuminance.
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Conclusion

Summary

The work presented in this report will help better increase the overall design aesthetic and community feel of
the Hunters Point School. The building design overall will contribute to its connection with the neighborhood,
and hopefully become a large part of the community. The building may serve as a wayfinding device and
landmark for those traveling along the river. Becoming part of the neighborhood, the design goal of connection
the building + community will be achieved.

The designs of the spaces, especially that of the auditorium, will hopefully encourage student from both
programs, the intermediate school program and the high school program, to interact with one another. The goal
in choosing the auditorium to design was because it is a literal connection point between the two floors that
house these separate programs. Encouraging the students to interact in the space via plays, musicals, talent
shows, and other events will achieve the overall design goal of connecting people + programs.

All designs were mindful of the architecture, especially that of the auditorium. However, it is the high school art
room that truly integrates lighting and architecture. The removal of the drop-ceiling, exposing the MEP systems
in the ceiling space, and adding skylights in the roof all truly merge lighting and architecture. Combining both
lighting and architecture, in harmony, to create a pleasant, beautiful indoor built enviorment achieves the
overall design goal of connecting lighting + architecture.

In general, this building will become a more interesting, occupant friendly building. The fagade will invite people.
The auditorium will intrigue them. The high school art room will fascinate and inspire them. The intermediate
school cafeteria will provide them nourishment in an interested and beautifully lit space.
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Appendix A:
Lighting cut sheets
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LEDIALLCD 38" LED llluminating Strip Project Mame
Address
City
State
ZIP

Dimensions

1.1"
5.8 . . e
4.7
- oA
LEDIALL 0D 2" LED NMuminatng SEngp Lurninaire Weght = 14 ks WA eEEEA MENCA COm
Type Maodel Length Valt Calor Option
LEDIA-LL-CD 35 12-12 Vel DC R - Red CIM - Dimming
B - Blus Module
G - Green M - Mone
A - Amber
W - White
(G500K)

Crdering Information

[LEDIA-LL-0D =] 36 = 12 = - -|

Comment ﬂ
Specifications are subject to change without nofification
HessAmenca . P.O. Box 28 | Gaffney SC 28342 | Phone: 804-487-3530 . Fax BE4-287-2175 . wwaw hessamerica.com hess
+
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Specifications

DESCRIPTION  LED illuminating strip for exterior recessed inground uss.

HOUSING Machined tempered glass lens is 0.75" thick and bonded to the stainless steel luminaire housing
providing a sealed enclosure. Exterior surface of lens is polished with chamfered adges. Underside
of lens is diffused. LED light engine housing is constructed of stainless stesl. All intermal
compaonents are sealed to prevent maisture entry. Luminaire mounts into stainless stesl sub-frame
where electrical conmections are made. Luminaire is supplied with removable extruded aluminum
form for rough-in installation. Recessed frame and removable farm may be preshipped upon
request.

OPTICS Low wattage LED's provide even illuminafion across the entire lens surface.

ELECTRICAL Remote S0w LED driver is sold separately and may be usad to power multiple luminaires. Universal
voltage LED driver accepts 100v through 277w, 50080 Hz input and provides 12v DC to luminaire.
Driver shall have a high power factor rating greater than 25%. Maximum power consumption is 71
watts. UL Recognized driver has a minimum start temperature is -25%C{-12°F) and maximum
ambient rating of 38%C (100°F).

Luminaire is supplied with pigtail conneciors and waterproof wire nuts. Wiring from LED power
supply to luminaire and wiring betwsen luminaires shall be supplied by others. Optional dimming
module, suitable for dry locations, is available and requires a 10v DC voltage contraller {by others).

LAMPING Total power consumption is 12 wafts. Colors are available in red, blue, green, amber, and whit
(8500K)

NOTE : Due fo rapid and continugus advances in LED technology, LED luminaire data is subject to
change without notice and at the discretion of HessAmerica. Consult faciory for more current
technical daia.

WARRANTY Limited product warranty period is three years. LED driver (ordered separately) and optional
dimming madule shall camy the respective manufacturer's limited warranty.

CERTIFICATION ‘@' Listed 1838, Low Voliage Landscape Lighting Systems

Specifications are subject to change without notfication

HessAmenca . P.O. Box 28 - Gaffney,5C 28342, Phone: B54-467-3535 | Fan: 204-487-3173 | wanw hessamerica.com hess
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Typa
Job Nama
Catalog Mumbsr

P51 ﬁ{] Special Applications

5" —|

ordering
Series lamp rows nominal length shiglding colorfinish wvoltage options
P5100  damp 1T8 o WA white acrylic TMWN  tesctured matte | 420 AL
PEE0H  wel T8 o difussr whits— b EML-DL:
usdder cveeed eclivgs o’ H&A \I":I ithgjra.‘-ﬁlc GV gbs-a-whma 7 EMH-OL:
==l o6 diffusar ¥ premium cokor NS oM
o trtandard CC  custom color R RSE
premded 10THD
B_
FH
TRS
tresanle
factary for
fciyez
lemptha « 4

Applications Stairaslls, undar canapies, locksr momes, wanshousaes,
parking garagss.

Features A hesvy-duty, surface-mountsd radisl lens luminaire suit-
abla for both indoor or cutdoor undsr-canopy spplications. It offars
an available slumirumm housing aswell as tampsr-resistant screws.

Construction The housing, availabls in 2-, 3-, 4-, & or 8-foot stan-
dard langths, is made of de-formmed, 20-gauge steel finish platas.
An aluminum body is albo oplional.

Finish The sandard axterior body color is gloss white (YGW) or
optional texturad mate whit (TMW) using polyestar powdar painl.
Rafar to the Coler Salecter for paint colors.

Electrical T8 fictures have instant-start alsctronic ballasts with less
than 20/ THOD. P5100is U.L. Damp labalad; PS1600s LLL. Wet
labslad for under coverad cailing applications and | B.E.W. manufac-
tured. Mawirnum ballast size available: 2.4" width x 1.5" height.

Mounting Fixturs is to bs surfacs- or walkmounbsd.

QOptions AL: aluminum bidy; EML: emergency hatbany

{RO0-700 lumans); EMH: emergsney batary (1100-1400 lumans);
OM: dimming {spacify manufaciurer, volBos and other raquirements )
RSE: rapid-start ekctronic; 10THD: halast with < 108 total harmonic
digkzrion; B_: specific ballast, specify menufacturer and cataksg
number (consult factony ); FH: fixture fusing (skow BHow); TRS: tamper-
rasistant scraws.

mer40 PE100

090 8
Prudentlal Ltg. 1737 East 22nd Streel, Los Angeles, CA SOO5E 7H11
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viz

Eeatures

- LED Type: .25 Watt Surface Mounted Diode

- Construction: Optical Grade Clear Acrylic

- Panel Thickness: Bmm (0.3 in)

- Weight: 900g (2 lbs) / foot?

- Operational Temperature: -30°C min to 70°C max

- Estimated Lifespan: 50,000+ hours
- Dperating Voltage: 12 Violt DC c @ us
- Warranty: 2 Years

LISTED

CUSTOM LITEPAD

A low-voltage light source providing even, indirect
illumination. LitePad consists of an acrylic sheet
with white LEDs directed through a patented
system of amplifying light channels.
LitePad's solid-state construction enables
fabrication of virtually any shape or size. At
a slim 8mm thick, designers can integrate
LitePad into a multitude of applications where
illumination is desired.

Available in DL or HO (33% brighter) configurations.

Rosco Project Consultants are available to help
you determine your project needs.

p ical P -

- Single Panel Size:
Meao: 48"W x 96"L (1219mm x 243Bmm) (tileable)
Min: 1.5"W x 1.5°L (38mm x 38mm)

- Shaping:
LitePads can be factory cut into just about any fat shape
imaginable. As wall, thay can be drilled or toolad anywhara
across the interior surface within 1 inch of it's edge.

- Heat Control:
An integral aluminum heat sink i mountad on the rear
of the panel to disparse hest build-up, reducing the need
for external cooling and prolonging service life.

- Thin Film Reflector-
LitePads include a reflective opague white backing to
maximize optical brightness and distribution of light.

Optical Properties - IP Rating:
- LED Spacing Options: - IPEL
DL: 18 LED's per linear foot
HO: 24 LED's per linear foot
- LED Positioning Options: LED ribbon may be located
on 1, 2 or 4 sides of panel depending on the desired
level of brightness.
- Color Temperature Options:
53009K 37000K 2B00°K
Ordering Information
LED Spacing | Color Temperature | Size | | LED Placement |
oL S300K Length x Width gnetesms) L1 -1 Long Edge
HO 3T00K Diamater L2 - 2 Long Edges
2800K C5 - Custom shape 51 - 1 Short Edge
idrsswing may e requinad) 52 - 2 Short Edges
[ Example: HO - 5300K - 3x3- 11 A4 - All 4 Sides
DiA - Diamieter
Contact customlitepad®rosco.com for specification guestions C1 - Custom lllumination
Date: Type:
Firm Mame:
WWW.reSCO.COM  rrjece
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Electrical Properties
- Power Consumption: 25 watts per LED

- Coordination: Panels may be wired together in parallel — [Py | M- Iy | R——
not series. Each panel must have direct connection PiSCDrLﬂI'h-”ﬂ LRI
to & power supply.

- Power Supply: Rosco has a complete range of approved
power supplies to meet your project requirements.

- . . !!- _L-
- Dimming/Control: Rosco can provide a full swite of Acrylic Properties

dimming and control ries to compl your - Flammability Clasification: 94HE
custom LitePsd. - Smoke Density (D2843) 4-10%
- Wire Placement: The point of wire entry is customizeable - Deflection: LitsPad may bow if the panel area is too largs.
o date your proj tiling requi . Broad sheets should be supported every 30 inches in
- Cord Length: LiteFad comes standard with a 4' power any direction.

cable with barral connector. This is customizable based
upon the needs of your project.

Typical LitePad
Front View
—
Typical LitePad
Back View
e
Typical LitePad —J; *
WWW.resco.com
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DES CRIPTION

INVUE"

PHOCUS #afinat the uitimats Naoiyhting e0utiin; powarmul # Type
parformanss, 2aslly eoncaalable size and 8 Stunningly baautiiul shapa, Catalog

Avallabls In wattagess up b 150 watt Fa Metal Hallda. PHOCUS |2 versatlle

In application. Ground, wall, c2llng. burlal snd remoie mounting Project

eonfigurations offer awide varlety of appllestion aitarnstives to

assomplish spasifie dazlgn raquiremeants. Offaring 2aven |7) unlqualy Com - Data
shaped optesl distrbutions, plus an areay of HID and Ouarz Halogen

PAR lamps, PHOCUS i& unrivaled In it's optizal versatliity. An avallabie

Tamily of light aentrol accessories provides custom culnfl sodutions in Prepared by

maat epasie Al IGUtion RquireMents.

SPECIACATION FEATURES

Construction BASE ASSEMELY. Dde-cast Qptical

HOUSING: One-plecs, dis-cast aluminum bate astambly grounds OPTICAL SYSTEMS: Chaleaof

sluminum housing malntaing a yoia arms and allows for 357 saven |7) high aficlency optical

ndiMinal 125" weall 1 andura the dagraas of horlantsl rotation. Base  syetams eonstruciad of highly

nughast envirenmants while
maintalning precies toderancs
conirol Cast Indicainr mark on
baskeide 0f houting refetensa 2.5
dagraa Intarnal alming Marks &n
yoka AFm Tor praciss yartizal
alming otntrol. DDOR: De-cast
Aluminum doar maintslne 8
ndMinal 125 wall thisnaet, Door
s sacurad with twen (2] tampar
razlstant resess od stalnkess steal
tastenars. Lans i Impact rasistant
20 Bmpernad slear shntouned
glace, sanlad to tha door with 8
one-place moldad sllioone gasket.
WOKE ARMS: Heavy-duty dle-cast
aluminum yoke utlizes a tapard ok
Adjus mant mashaniem for both
=0lid stiachmant and Infinita
alming. Verteal adjustimant s
mada via ane {1] capthve stalnless
cipal Tastanar eonsictant with
donrframa fastanare. Tastad In all
planas 1o sustaln 3G of vibrathon.

DIMENSIONS

assambly Insludas angle Insfameant
markars spacad a1 2.5 dagras
Intervale Tor st of alming. and an
Intanal eastEmp m pronibi
rotaion beyond ana full revedution.
Continuous slilanne gasia
pravent watar intrusion Inin bass.

El=ctrical

INTEGRAL BALLAST BOX: Die-cast
aluminum ballast ensiosune
attaches 1o mounting surface with
Twndi (7] 38" 2tlndase etaallag
bodte. Wirlng eompartmant fasturas
a remivable oovar and 13
compleEly saaked from elactr cal
enmpanants to pravent watar or
WAPDE antiy Inth tha fixtuna.,
Siandard sillenna-fillad wire nuts
pravent witking of watar through
wiire leads. Contlnunus slillonne
gasksting throughout basa
aesamibly Torbdde soniamilnant
entry. ELECTRICAL COMPONENTS:
Chadoa of high powear Tactor {HPF
magnatie, or suparior parforming
alazronlz HID Dalaste,

teflacthe anodized aluminum
shaat of brlght anodizad polishad
£pun sluminum. Avallable
AMETADUTIONE |nd Wisa AR 0w SDOT
Jaclal, Horlnntal Marsmw Floos,
Horluntal Madlum Fioad,

Hor ntal Wi da Finod, Vartizal
Marrow Flood, Vartlen] Masim
FIOOM, And VErTealW 5a Fnos.
Fulza Start Matal Hallda avallabis
In 8 vasiaty of baam sprands, Pulsa
Start Matal HalldaTs lamps faaturs
G172 IAmphoigare. Puita SR Matal
Hallda BAR-20 lamps faatusa
madium &2raw hasa Iamphnklers.

Finish

Flxturae mnd Aosasenriat ar
finlzhad In 8 premium 5 stage TGIC
polyastar povedar enat palnt, 25
mill naminal thickness for suparkor
prodection agsainet Tade and waar.
Standard andnre Insluda bl ask,
bronae, gray, white, dark platinum,
and graphite metalllz. RAL and
eusinm onlor matches avallable.
Conult your INVUE Lighting
Systame Raprasantathe for moss
Informatien.

[
1012
[2ETmm]
o —
Fy -
ﬁ 1NoTmm] T"ﬁ.
E 3 | E 8 O
e 14t mmi— v rzoemm ——
WATTAGE TABLE
LampType Wattag

Fulsa Stan MatalHalda Te

3%, 70, 100, 1504

Fulsa Bfar Maial Halda PARZD 36w

GGEI Lighting

www esopedighling.com

PHH
PHOCUS FLOOD

. 160w
Pulsa Start Maotsl Halida
——

ARCHITECTURAL
ALOCD LUMINAIRE

CERTIFICATION pATA
1788 Rated

UL 9552 Liwad

BE Wizeraon Taatad

TR AL

FTT e Dl T a hos Rating
50 9001

BHIFPFING DATA

8 e B
Mat\Walght fmar 10

HEMIT pe
20010828 o433
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PHHFHDCUS FLODD
ORDERING INFORMATION
Sarmgls Numesr PEH. 150ME 1T B HNPLG 885
I [ [ I
uct Family (Veltage " Ballaze Calar ™ Accszzosniez 7

A20=130 MIE =Adagg natic Balast EK=Elasi WASID 3K Coler Fillar Aduzar wch Nad Gal
20B=208Y EB-Elacronic Balasts BTy vmq—acx.—;brflllulrrummh
240=240% EZ-Ercnm WA 008-K = Cokor Fillnr Aduzer wih Dusg
277=2TTW Dptical Syztem WH=#tite Carsar Gl
347: 347y P G Flatinus WAIOB-KIN Color Fllnr Adugier wih Warm

5 et a it Warkali =
m.m...r.pm.-dzrw au.u...&.’ nlic I m:"
AT = Ml T wi el J7T VR: Vards Green Ty e —
T Teple-Taz wirad 3&7a» WAIQT-KN: Wins Gamd
= 120-277V Universa Dpticnz 1!

Electrene Balust VBIF- Vit F= Single Fuse (120, 277 ar 37TV
WM F- Vbl Masdium Fleed Epmeily Volags
VWE: Victieal Wids Flesd FF= Dt b Fusss {208, 240 o 480013
Spacily Volags
FR = Froited it s L
L= Lz e

|drownd Mogni

@B8: Dirazt In-Grousd Moo (suppfisd wi n-groond boe and balas)s
@B ey ! Balas Bes

QAR -Femcin Moon! (sugpied w m=ute ngroond box and ballst}s
GMB-Flh:uh Whzust [rguises rmcte poted bl and Balas? bex by "

ibsara)

@sA=Seike Moust [mipsled s remot ingreusd Son s ol

WL aling Mzurd

WIE = ritag | Bale Box

HHHB-FT:'unM.-u-l [reguices remote poted ballast asd Salew b by
alivers)

| Prodeets sl swakahie 0 oo U5 soiages and Bk ine imiecrarias] markei Otk dsemey for wes Bnbliy ared oedriag ke
1 Mgz halses atky

3 Dewbesp b VST wisnd 2776,

4 Mo e I EIILBEITTY wivd 1TV

£ Triphetap b I3RETTIATY wined WV,

B 1Mtheeugs FTTV aeky. Metavalishis wih 180 WP lemg, or GO, GANL G5B grund mour oxiee

T AN T MF o weslisbe s EW ok

¢ GOB,GHD, GER mouring aztion
b Por cas whan greend maansag b ra
16 Camam mnd MAL avee maizving mawlnzis upen mguae. Corault yoar (RVLE Lighiing Sywiera Nazmasresive dor fariar e e aine.
11 s e afi b the ordar akown,

j2  Tesing maslssie oo GID srd W masesisg spare crly

13 Crder ssparsmly, mplscs X3 with ezler s

wels & = grvasz ez [regraa e bl bk snsinaurs. Mersvalashs by 1EOW WP Masinur B rameiing diisees Som feurs hasd
ik o inearior marlnze sevimnTeri

_ FIOTES: 5 st o s f f v o i et v g w ki
&l Lighting '\.l'rs?l our web shemwvm.v:uonel.ﬁgmﬁng.cam mnﬁ-:?'lﬂf-a;;
wwwaioapelightingsom Cumomar Fratfanter 121 Highaey 2 South Peachima Oy, GA 30283 770454200 R 7700488 480

D102 vinde
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TYPE: A2

recessed wall mount |

seeme® 4 —

FTOCAL PO|NTS

features

Narrow 4" aperture slot fluorescent
luminaire that integrates with wall for
aclean uncktrusive assthetic,

Frosted acrylic flush lens provides even
illumination.

Allows for individual and continuous row
maount in trimless deywall applications.

Availablz in 1 lamp Ts or Ta configurations,
Seem 4 provides continuows illumination by
combining 3 and 4° staggered lamps.

campanion luminaires

)

dimensional data

recasted wall 10 czlling
b= comar
't
- =
2la Ao
g= E|E
El El
2 m
a 4 el
v H
i o
] E
a.88"
124.0mm L
e
noEs: designed for FeE” comriection -~
2. 375" min - 2.125"max mamrial thickness
pe rformance
1-Lamp Ts
s& 4 EFency
5@
|
: A A

www. Fecalpeimilghis.com | 1. 773.247.9404
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neaes: deskgnd for 2'wa” conssrucdon
BITETNA - 2,378 Max orywall ihickness

CONSLRUCE on

Oe pleca, 7" BIICK hausing of s0&3-T5 axiruoed aluminum.
16 Ga. Imarnal bulkhead. Zo Ga. steal end caps.

Luminalres Inclugz trimiess alminum flange.

Langins &' and l0nger configurad wieh s1agaered lamps:

1damp Te:  4.47" werlap
L-lamp TSTSHD:  4.35" verlap

Z'mhwelght 1= 5.
3 nkweight 24 105
4" mhweght 32 I0s.
S mhwaght 32 IS,

optlc
Reflectors fabricaed of 22 Ga. sweal finished In High Reflectance Whie

POWRF C0aL
FIEN 53tIn eNs: eXerudad 3rylic 12ns 07" khick wiih opal satin finish,

electrical

Luminalres a'elgra_mrmwlm faoory Insealled branch circuh wiring and
ver-malkdad quick connects.

Electronic fluorescant bal l2es are tharmally proterted and hawe a Class " P* ratng.

Cpelonal dimming Ellases avaliable.
UL and cUL lise2d.

finish
PoOIyester powdEr COat 3pRIIEd OVEF 3 551309 Pre—traaumiant.

luminaire serles FS i
Saem4  FIMa
shizlding _FL

Flush Satin Lams  FL

lamping
One Lamp Te  1Tg
one Lamp Ts  1Ts

circulis .

Sl ke Clroule 10

wolage

1Z0 Vol 120
77 Vole 277
47 Vole  3a7

ballast
Elaceronic [nsant 51.3?11'.20!@1 THO
Ta m:r
ERxron K Program 513?1.-'10"21
Ekcironk Dimming ﬂ-\l"JSI'

m

(=Tt

mounting
Mud-in Trimiass, pra-iet for 12" Drywall  XF1
Mud-in Trimiass, pra-iet for 58" Drywall  XF2
Muth Trlmles‘i s2tthkimess nfield  XFF
Imvaured ulpmene amerabied In Aeid
£2.125" ma!. 372" min cellinpwal thicines.
Euhabie Far bah wal and czling applicadons. )
factory options
Emergency Clroule* EC
Emergency Bawsry Pack* EM
Flex Whip* F'%
HLR/GLR Fuzz FU
Incuide 3000K lamp  Lesn
Inchde 3500K lamp  Le3ss
Inchde A120K lamp  Led

finish _WH

Wate Whha  WH

luminaire length
lengifs are maminal?
Specify wall and celling lengeis X'
In 1' Incramencs
Inenghse' :nd mwoﬂnﬁwmj

Il:multimm hrs dimm HT;:

* formare Indarmizilon se2 Rzierena secikin

brpmdcii

Facal Paini LL L mcrewike ngriia

Ferd Poine LLC | v 5 Pubski B, Chioge L scksd) T: raa s [F: rv S | i
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TYPE: A2

- -
seem™ 4
CANDLEPOWER DISTRIBUTION LUMEN SUMMARY LUMINANCE DATA (CD/M?)
[ il e afEYR o G T L Ly Pl Y s om
w I wav ww wvE W e 3¢ 70 Is2  m E p91  ETEL 5470
5 AT US4 ORE LTI =40 113% 4020 =17 EE= smmes =212T AN
150 B4 M4l RIT B3 M1 BaB Ele 1853 &35 p2E BEr ATI4 TITE  4maT
25 =31 @l mIF B4 B A Tosal R 2220 Tea 10D TE= xm0 reli  amL
3 opal  pEr BTO B4 BB 4L Lawirais  [nJED- 2220 ToE 100 BE® 3pos  ITLY ITLN
A ELD 500 AB4 Sb4 4B ITS
O ERE TC R TR L T
oo I ez e im CO-EFFICIENTS OF UTILIZATION
TEOLLE 114 111 108 103 LT Flaer B
Catleg 0 ™ 5 ] X m
@ om E L I Ia L Wal O ED 1D MWEW 1) @m F g =] m
L] o b a @ MAD %1 51 %1 51 a5 A Aw s ax m1 A1 L] L
oA ] [ -] ] a 1 &= =L7BTE LES L T TE T TR 7L a8 E7 i
W 2 L] [ L] L] a 7 TATI B &4 TE T1 &Y &8 el [ 44 19 L] T
s a o b a @ a 3 7les a5 s 70 A4 54 &1 2% 5% 5 ELREH 1] E
125 a ] [ -] ] a 4 a4 =8 52 4T A% ST &7 =5 A8 =4 A S a5 L] 2
13 a @ L3 @ @ a E a1 =7 a4 41 2% =1 41 43 a0 A A 4T m ]
JEELI] L] v e e a B T4 4T 40 2 LT 45 25 a4 3n FHEET] E1]
b 18 2 L] [ L] L] a T =2 42 33 32 =1 A4Z 37 41 31 & 3] ELIE S i3 H
WE @ L3 @ @ a B 42 2832 94 a7 3w Ie 7 IT 7 35 Ir » E
Spacing 1.1 1w a o [ o o L] T 4= 25l 23 &3 34 D4 13 Ja a2 Is 2 Ia 22 i
Crherdon: 1.1 18 a L] [ L] L] 10 41 = le 22 40 71 I M 3 I n Za
. 5o wmvmcFecalp i hemca m-or ki nml phazmcric daa |
o
seem™ 4 .
CANDLEPOWER DISTRIBUTION LUMEN SUMMARY LUMINANCE DATA (CDVM?)
et aod d aad et b P e PR I lewn L P b= Y
b I ozax = 5w W aes 3 dze 157 DAl LA HEERE - L L
LTRCELIE R T I I ) (VT TR PO SEr RE41 4281 ai70
15+ 24P S84 SE8 S 548 JAL e 17T 482 AR EE* 3BET  3SET 3WT
35 =1r 513 51= 515 213 2o Taaal [t T 1] TE= asla x=sT  3aAT
35 4mr 4mm amE aEm B3 FAA Lawirais  [RIEC 1617 552 100 B 3T13 FTLT PmO
o5 3sr 3mm oam= 33 33 ERS
M A CO-EFFICIENTS OF UTILIZATION
T WA R 1 199 I1s Flace =
Cailmg L= ™ 50 ] X m
& s L L o Ia i Wal O OED H 1D mEn 1) @AM W B m
WMo ] [ -] ] RCAD  ws s o6 6 L el af T ST 87 =
LEL | @ L3 @ @ a 1 a1 =9 28 24 40 =T & 2= =3 =3 53 LR L) 4 i
W A o b a @ a PR TR LT 43 4% a7 al FERFE) @ T
15 2 Ll v & @ A 3 5l 4a 41 ELE LT 43 27 al s LN ] E
1 a @ L3 @ @ a 4 47 41 e 2 ELRE L K LE = ¥ 1 3 AL ] 2
1 a o b a @ a 5 41 % W 3T a2 3m PT u T L] 2z I =
14 a @ L3 @ @ a B 41 32 I7 24 2% 3T D4 1 23 33 B In I3 22
e 185 a4 o [ o o a T mlnlaln 2 1w I1 s I o s In 13 .H
s a2 -] [ -] ] L] B s llm ax e 1p Is 1. 4 18 1a 18 i E
Sparing 1.7 1w a @ L3 @ @ a 9 23 19 18 o ¥ 1e 11 15 22 1= 1113 18 i
crheron: 1.2 W oa o b a @ W 29317 1A FLIFCRETY 2018 o 14 19 14 1
L ot s Facalpa lichtncam for sddiamal phatmncric |
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TYPE: A2

- -
seem™ 4
CANDLEPOWER DISTRIBUTION LUMEN SUMMARY LUMINANCE DATA (CLIVMZ)
o iy il il “k“:‘h PTY - T Tww Lomm Law Pl h:;j e & w
O 38 wla win wla wla Or3le e3m 17 Lp g unll EeOT  EIAL
B e %8 wio Wia win wio =B Cedpe L1a3 374 =lD EE= mren  =o9s ATAT
2] 16= =oc  ese  med  peL 7T Isp il L74% 402 =0T 5 s42R  samr 3Rl
m M 7ol TET T TaT  Ta@ A Tesal Onfe P14 TLT 10D TEr 371 Ol 3mAE
o osaT  pI8 mdS e BID S0 Lewrawn QB 2114 717 100 EE= Ipad  Z4s1  Z7ss
a8 HEro49p sEL dp8 d4B 48D maD
’ H P 33 a3 dR A0 MP 0_EFFICIENTS OF UTILIZATION
135 = 222 I1m 7 Zoo 1as Jar
Flaer n
m T olr 108 183 100 1aA 111 Culbm = - = @ o ®
551 BEs v i iz 2 Ir e Well O OED 30 XD ™= W 1) 0 W %X
L @ L] @ a BCRD == =3 ax ax ax AT A =0 =a T TE 3 TE 71 "
™ ®E 0 -] [ -] a a 1 79 Te Ta Tl TT TR T T em [Ty 4 aé &l -5
a - 0 Ll v = A a 2 73 4B 43 40 T1 BE 5% ] 82 27 40 =2 .
: e o o b a A ] 36T &1 5A 51 B2 8D 51 (L] LA LTt a3
o —— v LE o @ L3 @ a a LI T LT b1 53 &4 L= L3 A% &L 4L 'i
g'_'_" B o L] 3 L] a a £ £7 49 &3 38 5p ap 38 48 4e 7 a8 37 L1} E
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Spaing 1.1 = o o [ o a a R & 22 7 ln 41 3% I n = L 21 _E
Crhaden: 1 e o o b a A M 2@ 39 23 In LU FLIF ] 8 20 7 I 1w 2
L e vmvme Facalpa i him o1 o adeioral phosaetri daea |
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seem™ 4
CANDLEPOWER DISTRIBUTION LUMEN SUMMARY LUMINANCE DATA (CD/ME)
e e e 1d b= Y s TR - Tone Lnw Live P Il - s w
O pip = g =¥y Sy =m Or30F aZs 184 Imp &5 40Zs spla moma
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a oy ¥Lap &y ¥lamp ¥amp

=  P—  — Py e |
[F— 10w srm sasmnap—| | asmmia— | azsmng—] | saspmrop—| | Lok ans— |
4 lames & lamgs 4 G ¥ lamgs
2.3 unih end 2.00 ovar kg 200w 200 aweriap 23 wik ed

Imay exhibh novkceabla socket shadows]

' am 'amm ¥ arg 7 by I em

= e ——— e ——————p _——————— |

| F—2 wit e LT —| | taTowrbp — | 147 mrap—| | LT — | 2 wihene—] |
& Lamps 8 lamgs 4 lamgs 7 o

}t—ua:mm 835 WW-:_T '?.!5whp-‘r_|- 035 wnp—T_T 23 ,m..d_il

[may exniit noic2able sockee Shadows)

= |amp awerlap is corsistent throughaut Fun.
= unlit =nds vary to provide even light throughout run.
= standard conbgurations listed, consule factory for additicnal options.
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TYPE: A2

seeme 4 & 6 run information

nominal 1-TSTSHO (435" ouerlap) 2-TSITSHO (2,007 verlap) 1-T2 (a.47" awerlap) 2-T8 (935" owetlap)

run length . larnp quartity

)
[
7 1 1 XY 2 ] o3 1 1 1E 4 LE]
E 3 [1h.] 1 og 2 1e z 2 os
L] 2 1 0.8 [ 11 ! a0 a 0e
10 1 2 0.8 3 2 1.2 2 1 a1 & 0.8
11 0.8 2 4 1.3 a 0.3 a 2 LE]
12 3 1 a7 [ 1.3 3 1 03 2 4 L]
13 5 o7 -] 2 21 2 2 0.3 L] o8
14 4 1 0.8 3 4 1 3 03 & 2 L]
13 3 2 0.8 2 @ 4 0.3 a a LE]
14 2 3 1.0 a 23 3 2 20 2 & LE]
17 1 a 11 & 4 EX] ) 3 e a ng
13 a 11 4 [ 31 1 4 e & 4 ng
13 & 1 0.8 B 32 7 10 a & L]
20 5 2 0.8 10 33 & 1 10 2 a LE]
21 4 L0 [ [ 40 L 2 11 10 0.8
22 3 El 11 A B 41 4 3 11 & & ng
23 ] 11 2 10 a2 ] 4 11 a a L]
24 1 & o3 12 43 2 5 1.1 2 10 LE]
25 ¥ z 1.3 -] B 49 1 ] 11 2 o8
2e & 3 1.2 1e 03 7 12 & a 0.E
27 5 a 1.3 18 2 03 10 1E a 10 ng
28 11 L0 14 4 04 = 1 1E 2 12 L]
29 10 1 11 12 & o6 B 2 1e 14 o8
an L] 2 1.2 10 ] o7 7 3 1E [ 10 0.8
E3 B 3 1.3 1 0.2 & 4 1.3 a 12 0.E
az 7 a 1.4 & 12 0.E 5 5 1.8 2 14 0.B
az 13 1.2 4 14 0.9 a4 [ 1.8 16 0.E
ERY 12 1 1.2 2 18 1.1 3 ¥ 1.9 ] 12 0.B
as 11 2 1.3 13 1.1 2 B 1.9 a 14 0.8
£ 10 3 1.4 & 14 1.8 1 ] 1.9 2 18 0.8
a7 ] a L a 16 1.3 7 L 0.3 18 0.3
ag 15 1.3 2 1E 2o & & 0.3 & 14 0.8
EL] 14 1 1.3 2o 21 5 7 0.4 4 18 0.8
a0 13 2 1.4 & 16 e 4 B 0.4 2 1e 0.8
a1 12 1 a 1E e k] ] 0.4 20 0.3
az 4 11 1.7 2 20 i3 ? 10 0.4 & 16 0.8
43 L 10 1.3 22 a1l 1 11 0.4 4 1e 0.3
a4 ] & 1.9 & 18 ER 12 0.4 2 2o 0.3
as E 7 19 4 2o EN-] E] 10 2T 22 0.9
an ¥ a 21 z 22 ER- 2 11 2.7 =] 1B 0.9
a7 13 4 1.8 24 4.0 1 12 27 4 20 0.3
a3 13 15 & 2o a6 7 B 1.1 2 22 0.3

A
rfarence
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TYPE: B2

drywall

seem= 4 asymmetric

FTOCAL PO|NT

features

Narrow 4" asymmetric slot wall wash
fluorescent that integrates luminaire with
ceiling for clean unobtrusive aesthetic,

Precision micro-optic delivers shadow free
illumination from ceiling to floor,

Allows for individual or continuaus row
maount in trimless drywall applications.

Available in 1 lamp Ta, Ts or TsHO
configurations.

Delivers high levels of vertical illumination

o highlight artwork, white boards or
displays.

shielding cptions

VvV,

opn opic ClEar lers raffle

dimensional data

companion luminaires

_ (1]
— - o
- E
o~ F
recaszed pacessad wall 1 celing H
wall moun comer
shallding options
cpenoptic  lens baffe
m Q E performance
1-Lamp TSHX - Ko Shieking
534 EHIcincy
1690 (0 @ I0° i
il L
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trim flange trimless mud-In

Mot2: Mew consgucion only. Luminalrs muse b2 nzealled prior oo dywall.

construction
One place, .07 " ik Nousing of £063-T= exerudad alumnum.

16 Ga. Imernal bulkhead. 20 Ga. sl and caps.
Mud-h Luminaires include erimiess aluminum Flange.

T unle welghe: 12 Ibs.
2 unle weighe: 24 It
4" unle 'Aﬂ']hl:l 30 k.
= unle 'AEI']HI:Z e It
&' unic “H']h(l 43 b,
2 unle welghe: 55 Ibs.

Upﬂ(

220" specular alminum upper refleceor and o.20® seml-spRcular lower reflecior.
Mare black excruded aluminum diffuser.

24 3. Se2el Radlal cue off baffle.

electrical

Luminaires are pra-wired whh factory Installed branch clrcule wiring and
ovarmolded quick connecis.

Elactronkc fluorescem ballass are tharmally proccead and have a Class "F* raiing.

Optkenal Amming ballzsts avaliak.
UL and cliL Iksted

finish
Polyasear powdar coa applied over @ S-Se3ge pra-AFeaiment.

luminalre s2res FSMAL
Saem 4 Aymmetrlc FSMaA

shielding
No Shiaiging, Opan Optlc NG
Snapdn Clear Lems  CL
Radial Cue-04f Baffle AL
{Batle aways palreed whhs)

larnping
omeLampTe 178
omLampTs  1Ts

One Lamp TSHO  1T5HD

clrcubts L
Shgle Clreule 18

12a
77
347 Volt 347
ballast
Eleceronic [me1ant Seart <Z0% THD  E
iTe aniyk
Elecironlc Program Seart <10% THD 5
Eleceronic Dimming Ballase* O

maurting
Muddn Trimiless, pragetfor 12" Deywall  XF1
Muddn Trimiess, praset for sf2” Drywall  XFZ2
Muddn Trimiesz, et hickness In flekd - XFF
Imeamiing equipniens aisambizd in Aeid)
factory optlons
Chicago Plenum  CP
Emergercy Clrcuit*  EC
Emergency Baciery Pack* EM
Flex Whip*  FW
HLRGLR Fuse  FU
[ncluge 3000k lamp  Le3o
[ncluge 3sook lamp  Le3s
[ncluge 4102k lamp  Lzal

finish __WH
Mare Whhe  'WH

lumiraire Ienath
liengehs are naminaly

SpecHy luminalretow lergeh X'
In1' Incremenc
Yconsuh Facaary far s' dimming!

* formare Irdanmzion s2e Referena sectian

£ mereaike nghi i chage px dcatom brpede i ingrercnieibon miliaion.

ra e |Froovnsaeana |

E
&

]
§
s
z
:
4
H
'
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TYPE: B2

recessed asymmetric - drywallfgrid
seem™

CAMDLEPOWER DISTRIBUTION LUMEN SUMMARY
- Yl e 2R o O i lum LRy Al
ﬁ I Zmw  I=d fed D=9 Dew 3 2oe D2 190
g taF 813 5D &) tA 3 i~ %20 10& %
15+ 145% 1343 1o a3 Pex asm [ril- Lar 377 7T
2ov 1a2] Leds 1309 9 Xl oms [=0D= Zesr =33 2000

Toial
35 olaEE L4800 1418 LI11 159 24 Lariaia  [RIE* 255 533 100

5 1401 LMS Lles L0SE 13 &T4

Seals A2a Ams RT3 W0 e FRRICIENTS OF UTILIZATION

45 1011 SEs mER B9 EN a4

TE' &3T A1} =N 423 3L ET4 0:‘:: 0 o gg 1 w o

@ Jae P2l Fra a7 134 Wal O OED DI MWEW ED 1D @ 0 X w

L NREEER P 32 @ RCRD 23 &3 &3 43 4Z BE &I =% o ECRELY =3 "

g oA L] ] L] L] a 1 =7 =selisp g 5T 3% 2L 47 LY AT T 43 e

W 3 o [ a @ . I EF 4T 4% &0 =0 &6 3% 43 a1 &L a7 w

s a o [ a @ . 34T 41 % 33 43 an 37 LU+ w LT n

5 a -] o -] -] a q4 43 s M IT &1 3= ET 24 I I a e ] 'i

15 a @ [ @ @ a E mmlalz a7 31 EE s I s 22 I 2a E

45 3 L] ] L] L] a & 2= Imlf1n 24 T 1% s 18 4 18 21a1p 7 E
- 135 9 o [ a @ . T % 2419 1a 31 4 16 FLIETY F IR T Rt ET ]

s g o [ a @ . B 3927 17 13 LR L 201y o1 19 1% a

15 a -] o -] -] a 9 I W 1a 11 e 1% 11 s 11 1= 11 17 11 L] i

13 a L] ] L] L] 10 I= 1T 13 10 13 17 10 & 10 1k 10 15 9 L] =

o v Frcalpantbghacan bor addtimnal phaznoric dxa |

recessed asymmetric - drywall/grid E
seem™ 4

CANDLEFOWER DISTRIBUTION LUMEN SUMMARY
- o B E H Vel g g fenepaliel o Tl B Lewe Loty P
= 7 3 2 2 B I =6e  ma mes 544 tde [ Lo B 3 R e
S omz T3 TS axl rxy =3 e wle  Ins= 44
15+ 1509 1413 1119 TR =09 Ray frile 212 23 EL
35r 14m1 1Ea¥ 1w Rl 4eE man Ttal [ e R 1 Ed
HEaIT LME LW B 199 4l Larirais  [RIE0 2225 445 100
5 o1a1s L1ST omEd BTA IWE EL4
B8 1133 w4 BEL 44 Bl oL
CO-EFFICIENTS OF UTILIZATION
GEv AL B4R WS Fim 1El 4R
43w 0 1T 17 om 1l D::: =" o : @ . ®
r qtp? 8 ae e TR 1 L 42 Wadl 70 OEDOEDOID E==R ] E0 10 @ u @ » o
A e e e ¥p e oaw (4] a4 L L] RCED =3 =3 =3 33 52 52 52 43 47 a7 4T EENLY 45 &
W———— LEL | @ [ @ @ a 1 4% a7 4 aa ELEE L] 45 41 al sz &L 3% = E
W 3 o [ a @ . I 4% 41 %9 e &4 a1 e LUJET] LT T 8 A ETI
s a o [ -] -] a T 41 37 3331 A0 3E 30 L ¥ e 2z v m
5 a -] o -] -] a q4 3219 ls a7 3% Ie 2 I 0 v 2= 2] 'i
L a @ [ @ @ a £ 2alwls iz 34 2w EE Ir Iz I s In 2a E
185 a o [ a @ . b 32 28 IF 10 21 R 1% FLE L TR 31w 1 E
- 13 Q o [ -] -] a T I8 Iy 1917 s 23 10 P 21 1% 2 1e s ﬂ
145 3 L] ] L] L] a B 27 I1 17 14 e Zo L4 2o 14 1% 14 1% 14 13 _“g
s a @ [ @ @ a 9 Iz 181312 24 18 12 ELIRH 1w 12 17 12 1 _E
13 a L] ] L] L] 10 I3 a7 1 11 121 12 s 11 1k 11 18 10 13 =

etz v Frca et can dir addvimnal phazroric daa |
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TYPE: B2

recessed asymmetric - drywall
seem™ 4

CANDLEPOWER DISTRIBUTION

LUMEN SUMMARY

= 2 o= H § Yo e afEMhe o O B Lown Ly Rm
B L O amp mEa mma mma omm o8 CREEL R T T S
§ =231 511 apd a9 4@ 3§ = 222 1AF M
N. 15+ 732 TI4 B4T 513 N 3@ il L9837 T
Lo 25 =5e @M THA E7A X ITT Tetal [ R P L L
o ¥+ mar mll Tel a1l ITE Baw Larirais  [n1E0= 1426 204 130
&5 7aE BT BEE Bl P13 Bam
w e oanoaws o3 B o EFFICIENTS OF UTILIZATION
45+ 291 483 431 3B 103 By
TEromme mal  Ivr Fua =3 1L C:I:: 0 o gg 1 o
[ qﬂ]y a5 1me 171 13m BL T 3 Wal O OED DI MWEW ED 1D @ 0 X w
A - - *D W11 e T2 =] o RCRD 20 20 20 wo 25 5 5% LU ELR2d S1 51 L] @
W———— age a @ [ @ @ a 1 24 =F 49 a7 EERET T 4 41 e s 25 &7 w §
e 3 Ll ] I T | I 49 43 41 38 a8 24 37 4 18 LR ELETS EPI -
g a @ [ @ @ a Foamommoaz o ar 3 31 a7 38 LRl 21 H
25 g o [ a @ . a4 41 33 % Ja 3% B4 Fe L1 LY 3o 3 E] *i
15 a -] o -] -] a £ 272152 e Ew B In 1 7 Il s 1 20 !
145 3 L] ] L] L] a & 42T 22 1m a3 Ze LB 2s 1 Z4 18 I3 e T E
b 155 3 L] ] L] L] a T 3 & 19 1s o I L FLIETY 2 1 11 18 N
s g o [ a @ . B Im 2137 14 FLE L 201y 1% 12 19 13 a
15 a -] o -] -] a 9 e 1w 18 1% Iz 1% 11 s 11 7 11 L7 11 L] i
13 a L] ] L] L] 10 Za 17 13 10 14 17 10 1y 10 13 10 15 10 L] =

15 o v Faca lpaimtlighenc i bor adeicimmld phorzanerie doe |
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LIGHTOLIER Calculite® CFL Open Downlight 8037

Page 1 of 2 7 3/8" Triple Tube Horizontal Lamp

e
|I I = ]
i 'LD"

T Al ﬁﬁ%i

125 mmi i+ / ) . ey ]
21 [ mm) e 1 THE (18 mml u,.._.l 3 LB

J318 mm|
Top Vies

Celing Aunrerf TUE Trimless B 5% Seli-Aangsd Trin
Ceiling Cutout: 8° (208 mmi Dia. (20 ] |28 mn|
Reflector Trim Frame- In Kit
8037CLW  Clear Iridescence Free, Whits Aange STzeBU 7" zperturs, 1 lamp 26W Triple Tubs CFL [120/277%] 4-Pin (Amalgami
8037CLP  Clear Iridescance Freg, Polshed Aangs Smx2BU 7 zperture, 1 lamp 26/32W Triple Tubs CFL (1207277 4-Pin (bma gam)

B037CL Clear Iridescancs Fras, Molded Trim Aing STa2BU 7 zperture, 1 lamp 26 ALAZN Triple Tube CRLOZIZTTY) 4-Fin (Amalgem]
8037 Add suffix. Ses options for other finishes. Dimming Options:

smszB ] or SrazB ]

[HIE] Lightalier FowerSpec 3% Dimming 0 20°277V] JALDE Lutron 5% Cimming 1208
Jalbz  Lutron 5% Dimming (277%] JUM? Mark T Cimming 12002774
JIMX  Mark 10 Dimming (1204 JZMX Mark 10 Dimming (277V]

Crther dimming product available, pleass comsult factony

Remodeler Frame-In Kits

7126BURM 7" aperure, 1 kamp 26W Triplke Tubs CFL (120277V) A-Fin |Amalgami)
T132BURM 7" aperiure, 1 lamp 26/ 32 Tiple Tube CFL (120/277V) & Fin Wmalgam]
7102BURM 7" apeiture, 1 bamp 26/32/42W Tripls Tube CRL {1 0/277) 4-Pin (Amalgam

Features Options and Accessories (continued)
1. Reflector: 16 ga. Alzak® aluminum, B57 vizual cutoff o lamp and lamp Emergency Add aific EM*
image, wids distribution. lidsscence Free finish. B=lflanged or flangeles: Chicage Plenum Add auffix LC
with molded white trim ring (field paintable) Existing/ Thk. Cziling  FA EC?*
2. Socket Cup: Snaps onto reflecior neck 1o assure consistenly cornsct EmergercyLig Kit  FAEM3SE®
optizal alignment without toolz. FA EM4E®
4. Retaining Springs: Precision-tocled stesl friction springs sscurs reflactor Fuse |Slow Blow) Add Suifin F
to mourting frame for quick, tookless installation. *Gmm Spec. Shests: FAEC, FAEM
5. Mounting Brackets: 16 gz stesl Adjst from inside of fixture. Uss 347 or Whourting Biars & Arcessonss:; see Sperification Sheet ML
11427 lathing channel, 1/2* EMT, oroptional mounting bars. Sloped Ceing Adspters; ses Sperification Shest SCA
6. Ballast/J-Beo: Outbeerd mounted to reducs heat transfer and maintain
lamp efficacy and life. S=rvics from bekew without tools, Labels
. UL lizt=d for damp locations, LEEW.
Elecirical

Mote: Note: For ballast eleciricd data and latest lampy'ballast compatiility efer  Aliak®is a registered frademark of ALLOA

to "Balast” specification shest for complete alectrical data. T ——— Type:

UL Listed for through branch circuit wiring with max of (B Mo 12 AWG, 80

degres C zupply conductors. Job Name:
(Options and Accessories cat N
Caomiort Clear™ Finishes' Dther Finishas

Clear CCL White WH Lamp{s)
Diffuse oo Mutigroowe MG Hotss:
Charpagne Bromee CCZ

"Gpecily desired flange

W White, P Polished

Elank - Mol ded Ring

631 Airport Road, Fall River, MW 02770 » (S08) E75-8131 » Fax |508) E74-4710
\We rezerve the right to change detailz of design, materials ard finish.
weae ligholier.com @ 1008 Philps Grup = BI208

Lightolier is a Philips group brand PHILIPS
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LIGHTOLIER Calculite® CFL Open Downlight 8037

Page 2 of 2 7 3/8" Triple Tube Horizontal Lamp
oW 4w
Quick Calcalater auick Calculator
B '| I'. '.‘. RODMW SURFACF REFIECTANCES o Il 1\ ROOM SURFACE REFLECTANCES:
B 8% Criling % Flooe — 0% Cailing 50% Wall; 7% Floor
= | § | l’\ 350 Lameas Par Lamp
E B '||I \ ‘-\‘,-— RER= 1%, Widhe 104 atove wrk phoal = 0 T \\\?___—— PP 1 Fim Width= iy He sbovawericplanc]
L RER= 5 n. With- aowr woek plare) 2o \ — FCR= 5§ Fim. Width= 2ty B, abovs workplans|
g ™ 1 RN v, Wit Mg, B, abeve ok shel g 0 \\%{f— RRCR=10 i Wik Mty e cbovawed: pns!
-
2= 2
- R \\
= w En
10 —— o —t
7 an £ a0 'm 170 i j U 1 I ¥ ™ m

MAEA PERFIXTURE IN SQUARE FEET
I!--IE-SE?EEIN:I'I'I 'IIZ 'I|!

T T TR T N I
CENTER TO CENTER DISTANCE OF FOCTURES IN FEET
Thizquidk caloubaior chart debarninga henumbsrend spacngof 1 H-42W PL-T units

with clagr reflector, for any leval of il mmation

Spacing Ratlo = 1.4

RepartMo.: LAL ME-1F

PREFARED EY: LIGHTING RESEARCH LAEORATORY, INC
PREPARED FOR: LIGHTOLIER

DESCRIP: T30 din. x T He. recassad dawnlight

- opan botom spun sam ispa cular reflacton tiked harizantal lsmp

AREA PER FIXTURE |N SOUARE FEET
§ L] i

405 | n i

L1 L 1 L 1 L
CENTER TO CEMTER D STANCE OF FIXTURES [N FEET
i charl deteemines Be number ase spacing of 1 1 320 PLTunits
cine, for any lovel of leminatom,

Spacing Ratlo = 1.3
RepartMa.: LAL 755 16
PREPARED BY: LIGHTING RESEARCH LABORATORY, INC
PREPARED FOR: LIGHTOLER
DESCRIP. T-A'F dia. x T Hi. recassed dewnlight

- opan bottom spun semispecular raflsctor; tiad horizontal lemp
EAm&T:LIEHT LIE’IGLH?H-

1200 BALLAZT: LIGHTOLIER GLT4Z3-1201
LAKPS: | FLT.Z2W ratad at 2800 LUMENS. LAMPS: 1 PLT.ABW ravied ot 3200 LUMENS.
TARCLEROWER TARCLEFIWER
i fam ME B 1 A INE 0 B E g a
| DEE. TAMDELAE DEd. CANDELAS
w0 [] [ W oo 0 0 [
[ ] L] 1 1 E 1 1 1 1 1
n 1 | 1 | B 1 1 1 1 1
m 5 1 F 1 F B 3 3 1 1 1
n 1 F ] 3 0 3 3 1 1 1
- [ N ) i E 4 4 4 "
H oo o0 n 1 B ¢ & 0 [
O n E B oW @ 7oA
- o5 oMy D M B 4@ fE M 40
TR ] £ o B B B M
N W sl 4 LT+ L -} [ B H
35 B &R B2 -] E OE B o &l i
n Im e EES ] ¥ O B [l Lored i
Py — B T R ] T E & ED W EE @
uomeosm M? O HI N OER WDOWT N 14
[ U =R E I W 4 1 1%
LU T TR 1T 1T ¥OE WDE WMl e 13
EOBD D MS W T T T ]
= OB e MI a3 [ ]
| = IOKE LWENS %BARE LEMFP %LUMINERE IONE LUMENS %EARE LAMP %LU WINAIRE
" (%] e up o8
** EFFACIENCY = £13% ** (5] Bl 4 e - - L
b s i b EFFICIENCY = E5A% m ﬁ ::? :ﬂ
e He Gl s LM 3o it T
K [ &3 10 e e BT
09wl 167 m e b b 7]
a1 u i T o ]
n1m ] a1 o "
Biw 0 ai o - b u
B-15 4 o w I'l-.b] . (113 g
Cogflelents OF Udiization L L] 813 0 poeficlants OF Udlization
% EFFECTIVE CEL NG CAWTY REFLECTAHLCE % EFFECTMECELING CAUTY REFLECTANCE
- j] 1 kil B @ ]
% WALLFEFLECTANCE 2
S0 3 10|50 30 10 ;50 30 1050 30 10 |50 30 10 (0 0 3 10 )50 M 105 20 W 501 3 W (80N WmfD
1 |E7 BE B |GE B4 B2 |A2 B1 B0 (ED B0 SE |.BE S 57 5 1] 72 70 B0 |1 B0 B3| BB & BB EE M B |61 B & (A
= 7 |B1 58 5 |60 57 55 [GE 55 54 |55 M 57 B4 B1 OEI 2 1| & M A& B A M A R M 83|
= 3 |55 4 |5 51 49 |53 50 &3 (61 40 & |50 43 4B 495 =< 1| A G SE|A EES)H S E(EHM S SRS
= 4 |5 47 44 |50 AF 43 |AD AF &1 (47 45 A |4E 44 47 4 = 4|9 MBI |5 2 5|5 S 5|H 5 405 5 8|4
FR T i I I oI L e R I - Y T ;5 D149 56|51 40 |5 & M H o5 & 8L oM
= b |41 3N |4 3E S |4 EE (4T OE | OO R | M A5 A7 |8 45 A7 4F M AT |47 M A& A AT A
EI o T e L = e T e e I e P e Y e 1] B OET|EMHNE[EN N | M N R |4 N T LN
S N s e g [ e | e e ) . EEER TS TR TR T T I
L I e ¢ e [N e e e s R, I e s O ] T T - I VI - N i I I O O 1 e
QLR i - e | e O e | e e 1 e I e [ e e | |3 AP ODFNZTAF|ZTRE|NEE|N
2% FLOOR CANTTY AEFLECTAHCE 20°% FLCOA CAVITY AEFLECTAKCE

Job Information Type:

B31 Airport Ao, Fall River, WA 02720 = (508) 670-8131 = Fax [5051 E74-4710
'We reasrve the right to change detsils of design, matenals ard finish.

wreews lighiolier.com @& 108 Philips Group = BOZ0A
PHILIPS

Lightolier is a Philips group brand
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Type
Job Mamea

Catalog Nurnbsr

Strlng Basis STrIps SerIes

ordering
senes’ configu- naminal
lamping ration body style length | colorfinish circuiting | voltage | mounting options
String-
TS 1™ i NR  noreflector oz YEW* doss 5C 120 SUR surface | EML®
TSHO AR asymmetric reflector | 03' whita | b, T orwal | Epe
ARP asmyrmmetnic reflactor | 04° Thi ﬁ’;t,;;“d ”jﬂj Lamp | LIMW CA4E" gircrafr | ECO10F
perforstad 0§’ LT = S eshle | Epost
ASR amymmatric ’ . frcture . .
sawtooth eflector 05 Y ,_.%E;.Tum semgth A06 ilarﬁ{:ﬂ ECOS-H
SR symmetric meflector | R CC oustem HI-Lt
SAP syrmmeatric il color HI-L3DH
wflector perforated | 1=k tvtacdacd MRKT
15M o [NR o etecor Finish Tha standard housing finsh is gloss whits gy | M0
® |ARR asymmetric reverss polyastar powdar paint, and is painted aftar fabrication. B__
2FA& .. raflactor Saa the Color Selector for optional paint colors, FH
Elactrical T5 and TSHO fituras have prograrnmed rapid EBCPG
25 l'.l MR o reﬂac.u:-r slart alactronic ballasts with less than 10% THD. Mon- EECP23E
P SRR symmetric revarss dimming ballasts are 120-277 volege. Ses Optiens
sle flactor colurmn for available dirmming ballasts. Fixtures are L.
. Darmp labaled and |LE.EW . manufacturad. Masimum

Applications Ratail, creative offics spaces, concaaled coves, schools.

Featuras A high-quality T5 and TSHD configurabls strip fistura with
awida varigty of lamping positions and reflector options. The fixturs
hody has a minimal profils, yatintegrates many common ballasts,
dirming kallasts and armergency ballasts. Fiture body has sids and
and knockouts to accommodate kp and side lamp sockets and
alactrical fitings.

Construction The fixture body is formad and waldad of dis-formed
20-gaugs steal. SeEndard fixture nominal lengths ae 2, 3, 4', 6" and &'

ballast case size available: 1.18" width x 1.00° height

Mounting Fixture is & bs surlacs-mounted, wall-mounted
diractly, or suspandad with adjustables sircraft cables.

Options EML: emargancy battary (390-700 lumens); EMH: amear-
gency battery (B00-1325 lumens); ECOMD: Lutron Ecod O ECOS:
Lutron EzoSystam dimming; ECOS-H: Lutron EcoSystarn H-Saries
dimming; HI-L: Lutron Hi-Lurne; HISL3D: Luton Hi-Lune 30; MRKT:
Acvanca Mark? 010V dirring; MREAD: Advance Mark 10 lins
woltaga dirming; B_: spedific ballast, apscify manufacturer and
catalog number; FH: fixture fusing (slow bow). EBCP: electrical box
cowar platafmud ring, singls gang or 2 gang.

Prudentlal reserves the right to change design specificallons or materials without notlcs.

1 6 Prudentlal Ltg. 1737 East 22nd Streel, Los Angeles, TA 90058 1011
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Py

DA —s-
L .
Cormgliant Efchoncy

Basis SIrips Series Strlng

photometric data photometric data
STRING-25M-BRR-04-YGN 120 Candle power Surmmary STRING -25M-HR-04-Y W Candlapowsr Summary
}.?Dﬂ #Lokeaoo: ™ -t Vertieal Haosizookal Amgls R:_:a_-t- Limomigey D34, Vertiral Hazcizontal Angls
Amge OF 228 457 67.5° 90° Lump Lymeex: 1gee Lapr = Argle  0F 226° 48° E7.6° 90°
01429 1421 1421 1420 1429 0 G20 GO 680 50 FED
B 1411 1414 1417 1423 1430 TE4 5 G265 GIE 603 TO0 T4
18 1353 1370 1352 1407 1420 16 &80 BTG 711 741 Ton
25 1262 1250 1319 1324 1224 573 25 B0E B4R TIT T THY4
3 1124 1162 1167 1146 1141 36 = B0 EED E00 BOZ
45 Um0 U 053 Gw1 03 aaz| 45 47 5@ W7 B2 B2
56 782 770 T TR TH 55 31 43 &2 514 830
b6 520 =25 513 =4 808 E5 220 & T4 446 472
76 2 MR WG N6 IO n T8 10 12 3 435 473
BE B3 52 104 120 126 85 24 12 ME 47 457
W o2 34 8 B0 TH 90 16 149 44 420 470
9% 17 16 & 20 4 95 44 161 M0 4N 4T
0 0 0 0 0 0 1 05 138 211 23 438 472
me 0 0 0 0 0@ 1E 24 Wl 4W
2 0 0 0 0 0 a3 126 354 320 205 473 600
2 0 0 0 0 0 138 453 402 4B 471 40
14 0 0 0 0 @ 145 =10 =40 57y omss 50
w6 0 0 0O 0 0 3 166 G064 Eo0 Ga1 BdT
# 0 0 0 0 @ 168 &6 & 603 Tl T2
m& 0 0 O 0 0@ T4/ we &6 G718 BT &0 631
W o0 0 0 0 0 180 676 G76 67G GE GTE
Zonal Lurmen Summary Coefficients of Liilization {%) Zonal Lumen Summary Cosfficients of Utilzation (%)
Zemz % Lamp % Lyreinairs Flzar <=:.—u.E-:r.:¢: :Lﬂl'_rraid:h:::-.;g' Tome % La=p % Luymemaire Flear ::\:.—dlr]-.h:r:m-.—:l:]m-.n_-::-..‘é-
Cails=, 7 Cedi 7 B
R I Wl 70 60 2010 70030 10 603040 oy o umo Wl 70603010 70503010 60 3010
. . mn0 F W e e 85853585 B0 B o ren 0 RB1B0BM 05 96 G 05 80 80 20
Efficicncy - 72 9o 1 77736066 7571 G866 68 65 62 Bificicnsy - gr5ofe 1 00847075 837871 6D 6562 5
2 B0 B2 5752 67 6156 1 5B 54 80 2 BITEZ650 74 6660 04 5551 46
Lumirancs Summary (cdim?) 1 B3 B4T 42 615346 41 D45 49 Luminancs Summary {cd md) 3 TIGRS4 40 67 5 5044 424200
- P — 4 TATA0DE BEAEI0 M 4B L P PR 4 BESSA630 B AT A2E N
Angic 45 ERL2HN NN NAE A=l e £ E1434033 55447 31 TN 26
45 W34 W@ UMs B 48373025 45363035 35 E0 M 46 BB BT oBm B BG4320 514023 I
66 GO 956 0ES6 T 44022 AW H NN R T LT | 7T OMEAH FI5BE WD
BE  UT0 EE 708 2 M W2310 W20 2@ B 40D 40M 8 BTN LRINTAT
TE 231 GE 6280 9 BIAIT RIT N T EIE T s X 632 O 4431 2410 4020 2 47 2540 15
B 4FH s BEM 10 3254945 M 251015 2495148 B 0 wER Th 10 41202146 W2 W45 22T 3
installation
Adjzining Datail Body Styke Dimansions
EBCP: Hactrical bou —2 3%
cover plate'mud ring -
single gang or 2 gang Q 33 rm
3 256 T
- 1 e @
c _

o fo s

Oipticnal Slastrizal
oo cowmr (2 x 47

ard a4
|
Mounting Locations
Z2Tie", 34 S, 46 V2", 603N or OF +— 147 maounting hials
v $
!,'p._"" — The wairing KO
L / W mesurding hoks 2 et i] aabibe mount skt
typ.
1 !
(L p— + —49— 0
LI |
t - 194 B®x Y2®
T KO

Prudentlal Ltg. 18l 2937460360 fax 2137418390 prullte.com 1 6
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TYPE: A3

recessed wall mount |

seeme® 4 —

FTOCAL PO|NTS

features

Narrow 4" aperture slot fluorescent
luminaire that integrates with wall for
aclean uncktrusive assthetic,

Frosted acrylic flush lens provides even
illumination.

Allows for individual and continuous row
maount in trimless deywall applications.

Availablz in 1 lamp Ts or Ta configurations,
Seem 4 provides continuows illumination by
combining 3 and 4° staggered lamps.

campanion luminaires

)

dimensional data

recasted wall 10 czlling
b= comar
't
- =
2la Ao
g= E|E
El El
2 m
a 4 el
v H
i o
] E
a.88"
124.0mm L
e
noEs: designed for FeE” comriection -~
2. 375" min - 2.125"max mamrial thickness
pe rformance
1-Lamp Ts
s& 4 EFency
5@
|
: A A

www. Fecalpeimilghis.com | 1. 773.247.9404
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neaes: deskgnd for 2'wa” conssrucdon
BITETNA - 2,378 Max orywall ihickness

CONSLRUCE on

Oe pleca, 7" BIICK hausing of s0&3-T5 axiruoed aluminum.
16 Ga. Imarnal bulkhead. Zo Ga. steal end caps.

Luminalres Inclugz trimiess alminum flange.

Langins &' and l0nger configurad wieh s1agaered lamps:

1damp Te:  4.47" werlap
L-lamp TSTSHD:  4.35" verlap

Z'mhwelght 1= 5.
3 nkweight 24 105
4" mhweght 32 I0s.
S mhwaght 32 IS,

optlc
Reflectors fabricaed of 22 Ga. sweal finished In High Reflectance Whie

POWRF C0aL
FIEN 53tIn eNs: eXerudad 3rylic 12ns 07" khick wiih opal satin finish,

electrical

Luminalres a'elgra_mrmwlm faoory Insealled branch circuh wiring and
ver-malkdad quick connects.

Electronic fluorescant bal l2es are tharmally proterted and hawe a Class " P* ratng.

Cpelonal dimming Ellases avaliable.
UL and cUL lise2d.

finish
PoOIyester powdEr COat 3pRIIEd OVEF 3 551309 Pre—traaumiant.

luminaire serles FS i
Saem4  FIMa
shizlding _FL

Flush Satin Lams  FL

lamping
One Lamp Te  1Tg
one Lamp Ts  1Ts

circulis .

Sl ke Clroule 10

wolage

1Z0 Vol 120
77 Vole 277
47 Vole  3a7

ballast
Elaceronic [nsant 51.3?11'.20!@1 THO
Ta m:r
ERxron K Program 513?1.-'10"21
Ekcironk Dimming ﬂ-\l"JSI'

m

(=Tt

mounting
Mud-in Trimiass, pra-iet for 12" Drywall  XF1
Mud-in Trimiass, pra-iet for 58" Drywall  XF2
Muth Trlmles‘i s2tthkimess nfield  XFF
Imvaured ulpmene amerabied In Aeid
£2.125" ma!. 372" min cellinpwal thicines.
Euhabie Far bah wal and czling applicadons. )
factory options
Emergency Clroule* EC
Emergency Bawsry Pack* EM
Flex Whip* F'%
HLR/GLR Fuzz FU
Incuide 3000K lamp  Lesn
Inchde 3500K lamp  Le3ss
Inchde A120K lamp  Led

finish _WH

Wate Whha  WH

luminaire length
lengifs are maminal?
Specify wall and celling lengeis X'
In 1' Incramencs
Inenghse' :nd mwoﬂnﬁwmj

Il:multimm hrs dimm HT;:

* formare Indarmizilon se2 Rzierena secikin

brpmdcii

Facal Paini LL L mcrewike ngriia

Ferd Poine LLC | v 5 Pubski B, Chioge L scksd) T: raa s [F: rv S | i
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TYPE: A3

- -
seem™ 4
CANDLEPOWER DISTRIBUTION LUMEN SUMMARY LUMINANCE DATA (CD/M?)
[ il e afEYR o G T L Ly Pl Y s om
w I wav ww wvE W e 3¢ 70 Is2  m E p91  ETEL 5470
5 AT US4 ORE LTI =40 113% 4020 =17 EE= smmes =212T AN
150 B4 M4l RIT B3 M1 BaB Ele 1853 &35 p2E BEr ATI4 TITE  4maT
25 =31 @l mIF B4 B A Tosal R 2220 Tea 10D TE= xm0 reli  amL
3 opal  pEr BTO B4 BB 4L Lawirais  [nJED- 2220 ToE 100 BE® 3pos  ITLY ITLN
A ELD 500 AB4 Sb4 4B ITS
O ERE TC R TR L T
oo I ez e im CO-EFFICIENTS OF UTILIZATION
TEOLLE 114 111 108 103 LT Flaer B
Catleg 0 ™ 5 ] X m
@ om E L I Ia L Wal O ED 1D MWEW 1) @m F g =] m
L] o b a @ MAD %1 51 %1 51 a5 A Aw s ax m1 A1 L] L
oA ] [ -] ] a 1 &= =L7BTE LES L T TE T TR 7L a8 E7 i
W 2 L] [ L] L] a 7 TATI B &4 TE T1 &Y &8 el [ 44 19 L] T
s a o b a @ a 3 7les a5 s 70 A4 54 &1 2% 5% 5 ELREH 1] E
125 a ] [ -] ] a 4 a4 =8 52 4T A% ST &7 =5 A8 =4 A S a5 L] 2
13 a @ L3 @ @ a E a1 =7 a4 41 2% =1 41 43 a0 A A 4T m ]
JEELI] L] v e e a B T4 4T 40 2 LT 45 25 a4 3n FHEET] E1]
b 18 2 L] [ L] L] a T =2 42 33 32 =1 A4Z 37 41 31 & 3] ELIE S i3 H
WE @ L3 @ @ a B 42 2832 94 a7 3w Ie 7 IT 7 35 Ir » E
Spacing 1.1 1w a o [ o o L] T 4= 25l 23 &3 34 D4 13 Ja a2 Is 2 Ia 22 i
Crherdon: 1.1 18 a L] [ L] L] 10 41 = le 22 40 71 I M 3 I n Za
. 5o wmvmcFecalp i hemca m-or ki nml phazmcric daa |
o
seem™ 4 .
CANDLEPOWER DISTRIBUTION LUMEN SUMMARY LUMINANCE DATA (CDVM?)
et aod d aad et b P e PR I lewn L P b= Y
b I ozax = 5w W aes 3 dze 157 DAl LA HEERE - L L
LTRCELIE R T I I ) (VT TR PO SEr RE41 4281 ai70
15+ 24P S84 SE8 S 548 JAL e 17T 482 AR EE* 3BET  3SET 3WT
35 =1r 513 51= 515 213 2o Taaal [t T 1] TE= asla x=sT  3aAT
35 4mr 4mm amE aEm B3 FAA Lawirais  [RIEC 1617 552 100 B 3T13 FTLT PmO
o5 3sr 3mm oam= 33 33 ERS
M A CO-EFFICIENTS OF UTILIZATION
T WA R 1 199 I1s Flace =
Cailmg L= ™ 50 ] X m
& s L L o Ia i Wal O OED H 1D mEn 1) @AM W B m
WMo ] [ -] ] RCAD  ws s o6 6 L el af T ST 87 =
LEL | @ L3 @ @ a 1 a1 =9 28 24 40 =T & 2= =3 =3 53 LR L) 4 i
W A o b a @ a PR TR LT 43 4% a7 al FERFE) @ T
15 2 Ll v & @ A 3 5l 4a 41 ELE LT 43 27 al s LN ] E
1 a @ L3 @ @ a 4 47 41 e 2 ELRE L K LE = ¥ 1 3 AL ] 2
1 a o b a @ a 5 41 % W 3T a2 3m PT u T L] 2z I =
14 a @ L3 @ @ a B 41 32 I7 24 2% 3T D4 1 23 33 B In I3 22
e 185 a4 o [ o o a T mlnlaln 2 1w I1 s I o s In 13 .H
s a2 -] [ -] ] L] B s llm ax e 1p Is 1. 4 18 1a 18 i E
Sparing 1.7 1w a @ L3 @ @ a 9 23 19 18 o ¥ 1e 11 15 22 1= 1113 18 i
crheron: 1.2 W oa o b a @ W 29317 1A FLIFCRETY 2018 o 14 19 14 1
L ot s Facalpa lichtncam for sddiamal phatmncric |
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a ey runp reny ¥ lamp Vi
=  P—  — Py e |
[F— 10w srm sasmnap—| | asmmia— | azsmng—] | saspmrop—| | Lok ans— |
4 lames & lamgs 4 G ¥ lamgs
2.3 unih end 2.00 ovar kg 200w 200 aweriap 23 wik ed

Imay exhibh novkceabla socket shadows]

& lamgs 2 lamps & lamps EL

}t—ua:mm 835 WW-:_T '?.!5whp-‘r_|- 035 wnp—T_T 23 ,m..d_il

[may exniit noic2able sockee Shadows)

= |amp awerlap is corsistent throughaut Fun.
= unlit =nds vary to provide even light throughout run.
= standard conbgurations listed, consule factory for additicnal options.
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TYPE: A3

seeme 4 & 6 run information

nominal 1-TSTSHO (435" ouerlap) 2-TSITSHO (2,007 verlap) 1-T2 (a.47" awerlap) 2-T8 (935" owetlap)

run length . larnp quartity

)
[
7 1 1 XY 2 ] o3 1 1 1E 4 LE]
E 3 [1h.] 1 og 2 1e z 2 os
L] 2 1 0.8 [ 11 ! a0 a 0e
10 1 2 0.8 3 2 1.2 2 1 a1 & 0.8
11 0.8 2 4 1.3 a 0.3 a 2 LE]
12 3 1 a7 [ 1.3 3 1 03 2 4 L]
13 5 o7 -] 2 21 2 2 0.3 L] o8
14 4 1 0.8 3 4 1 3 03 & 2 L]
13 3 2 0.8 2 @ 4 0.3 a a LE]
14 2 3 1.0 a 23 3 2 20 2 & LE]
17 1 a 11 & 4 EX] ) 3 e a ng
13 a 11 4 [ 31 1 4 e & 4 ng
13 & 1 0.8 B 32 7 10 a & L]
20 5 2 0.8 10 33 & 1 10 2 a LE]
21 4 L0 [ [ 40 L 2 11 10 0.8
22 3 El 11 A B 41 4 3 11 & & ng
23 ] 11 2 10 a2 ] 4 11 a a L]
24 1 & o3 12 43 2 5 1.1 2 10 LE]
25 ¥ z 1.3 -] B 49 1 ] 11 2 o8
2e & 3 1.2 1e 03 7 12 & a 0.E
27 5 a 1.3 18 2 03 10 1E a 10 ng
28 11 L0 14 4 04 = 1 1E 2 12 L]
29 10 1 11 12 & o6 B 2 1e 14 o8
an L] 2 1.2 10 ] o7 7 3 1E [ 10 0.8
E3 B 3 1.3 1 0.2 & 4 1.3 a 12 0.E
az 7 a 1.4 & 12 0.E 5 5 1.8 2 14 0.B
az 13 1.2 4 14 0.9 a4 [ 1.8 16 0.E
ERY 12 1 1.2 2 18 1.1 3 ¥ 1.9 ] 12 0.B
as 11 2 1.3 13 1.1 2 B 1.9 a 14 0.8
£ 10 3 1.4 & 14 1.8 1 ] 1.9 2 18 0.8
a7 ] a L a 16 1.3 7 L 0.3 18 0.3
ag 15 1.3 2 1E 2o & & 0.3 & 14 0.8
EL] 14 1 1.3 2o 21 5 7 0.4 4 18 0.8
a0 13 2 1.4 & 16 e 4 B 0.4 2 1e 0.8
a1 12 1 a 1E e k] ] 0.4 20 0.3
az 4 11 1.7 2 20 i3 ? 10 0.4 & 16 0.8
43 L 10 1.3 22 a1l 1 11 0.4 4 1e 0.3
a4 ] & 1.9 & 18 ER 12 0.4 2 2o 0.3
as E 7 19 4 2o EN-] E] 10 2T 22 0.9
an ¥ a 21 z 22 ER- 2 11 2.7 =] 1B 0.9
a7 13 4 1.8 24 4.0 1 12 27 4 20 0.3
a3 13 15 & 2o a6 7 B 1.1 2 22 0.3

A
rfarence
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Typa
Job Mams

Catalog Numbar

PEBDO Wall Wash & Stack

ordering
series lamp rows nominal lengtn valtage ceiling system options
P5900
1T8 o 120 X1  exposad T-bar EML?
1Ts ' 277 X3B hard cailing EMH:
1TsHO ' 347 Ok
1 B0 ' LINY ¢ RSE*
(3 enky) o fzomz77 10THD*
1B _wt Rt B
# iz, apzcify o pom o
- dzcrer Jzmnth FH
INTCW

tcannt factocy
for Bxtyre lengthe 5
T3 & birx ooly

Applications Retail displays, art galleries, coridors.

Features A recessad luminsire perfect for dsplaying art, merchandise
ar highlighting vertical surfaces. The speculsr mflector gives punch to
thie wall while concesling the lamp sourcs.

Construction Tha housing, available in 2-, 3-, 4-, 6-, or & foot stan-

dard lengths, and flange trim ars made of die-fomed, 20-gauge stesl. Mounting Fixturs is recess-mountsd in sither exposed T-bar or hard
cailing applicationi{s].

Finish The standard housing and trim color is gloss white (YEW )

using potyaster powder paint. Optiens EML: emengancy battary (G00-700 lumeans); EMH: amar-

geny battery (11001400 lumens), OM: dimming {spacify manufac-
Electrical T8 and biz fisures have instant-start slactonic ballasts turar, valtags and other requirsments); RSE: rapid-start akatronic (T8
with lesa than 20% THD. TST5HO fixtures heave programmed-start & bizor only); 10THD: ballast with < 10%: total harmaonic distortion (TS
alectronic ballasts with less than 10% THD. Fixturss are UL, Damp & biset anly); B_: spacific ballasts, spacify manufacturer and catalog
labalad ard | B.EW. marufaziured. Maxirmurm ballast sze available: number {zonsult factony §; FH: fecure fusing (slow blew); INTCW: inte-
2.4" width x 1.5% height. gratas with Sansa™ Systam as white boand luminains.

Prugential reserves the rignt to change deslgn speciications or materals without notice.

0 1 Prudentlal Ltg. 1737 East 22nd Streel, Los Angeles, CA 0058 112
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photometric data
P-5000-1EX SN -4

Bepoct # Lihigyy  D-sco.s® L-oo%
Lamp Lymee: Bone Tapyt Witer: g

3150

[EE et

Zonal Lumen Summary

Candlepowar Surmmary
Versizal Hzrizoasel iagls Ot
dnge 0° BRE® 45° ET.E° O0° Lomems

0 1543 1542 15343 1543 1242

E 1484 1704 1727 WIR 1743 W
A0 1479 1711 1742 1044 2948

B 1441 1088 2075 2413 2610 203
201305 &7 408 370 3020

25 1324 1767 2663 2066 3R om
30 1231 1025 2852 2080 304

36 1119 2024 Irsd 2060 21 722
40 005 064 2630 2208 1025

45 2 26 R I AN T
g0 73 1002 1635 1005 1900

66 G601 475D 1530 1006 1920 720
B 46T 13T 1457 4h 1754

BE 132 1144 1345 1533 145 500
02N M 1102 175 1040

TE 13 G2 TI S5 B8 243
B 70 445 420 =M 4N

Be 20 A 42 W T4 N
@ 0 0o 0 0o 0

Coefficients of Lidization (%)

Fooc % Lamp % Lysinairs

Floor cifcctie Soar camiiy et - 3

Wall Wazh & Sizck PHGIT

wall wash application

20 % 9" wall wash layout

Fornpr movnted = from wall
dorerags T
o
n 1 I 1 S
R4 W3 EIS 143 EdA
B
N 1Ea0 680 12570 AL 123510
7.0 =] [ o ]
TEED Iric TTAL nie TESD
B [ o
N ] ] saan 430 L]
£ =) <] 4 o ]
N W8 2630 a0 2630 A A
4.0 <] [ L]
N 214 18I0 200 1370 Z1AL
arq <] [ 0
) 126 1320 1500 13,28 1350
204 Q ) o o
) 2 RED 1En RED o
1.0 a 1] [] [
BE B 76 ED BE
T T t t T T T T T
Fli g 4 EIF ar nr 120 Wwr er 180
200

Indivicual Fixtwres on 8' Canters — P-5000-1BXS0VW-04 Vertical Fookandles

Line - Ll Foa I'ATE

Cciks 1] 0 ] Arcrape Ilhyresnance 1L FC
oy Ea Wl 70503040 70603040 6030 10 sintaiecd (I1F - 721
- Ml FETGTE BEGEGE AR BT FC 1257 18.2:1 =]
Bicmey-sh.a% 1 G Mot Gnioo mam
3 osEm 4544 5500 47 44 48 4543 -
Luminancs Summary (eoimd) 1 MM T Daall 43 WE Cailing Sysbms
- 4 @ AD353Z A5 WIS ] MR r
Aage 00t AF EAENT L2 BNT MHE f= {z:El
45 (20l I R ) b AP RN NEA
55 = | S | THNDW BB T2N
B8 a1l mimE  19dsn 8 My BT W
TE bl B | ER B 9 N g4 W28 15 21518
85 M4l 00 @0 W 281613 B 21613 W16 43 d
e
installation
Cailing Detail o) T-Bar
Adjoining Datail " =
a5
i o
Y
1t Spacial X1
*+ lr ¢ i = { T-p;:‘ Cp
B V=
- . -
Maounting Locations Cailing Datail &yBi
LTS
FE—FI T .
_-|4-|-_ 1 -
1 0 )
2x i I(.-j—l—a D - h - @
1] T 40F . 7
| TXor4s | =
e o & ]
i i il i -
Thge
Blr ——=
. | - 0. L -
1] 1] 1]
w ‘\\ JEm Ancess Hols

040 1
Prudantial Ltg. 2l 213.746,0360 fax 212.741.6590 prullte.com
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C4X4L05DL

Calculite LED 4 1/2" X 4 1/2" Square Downlight

Paga 1of &

— | —_—
TG

2" (50 mm| max.
Ceiling Thickness

207508 mm) 1

T 30° [762mm]
i H =3
£ = — @ :
5 h B :
> : _.
@ | ™1 o=
I : SIE] Top View

| 453" 1117 mmi Dia—|
—b-13/16" |14B mm| Dia. —

Ordering Guide: Light Engines

. , . Color . .
Light Engine Serizs Seyle Temperature Reflector Finish Flange Chprions
CAXALOS DL ITK (ZTO0K) CL {Clear) W [ Pairred w hite) EM {Integral

(Downlight] | 20K (3000K) CCL {Comfort Clear) P iAperture- EMMETZErTy
35K (3500K) CCD (Comfort Clear Diffuse) ratching/polithed) test switch
A0K (4000K) CCT (Champagre Bronze)
WH {Paintsd Whits)
Example: C4L050 L3 SKCCLVWEM
Ordering Guide: Frame-in Kits
Frame-in Kit Series Installation Oprions Inpue Yoleage O ptions
CAXALOE M [Mew construction) 1120w ) Blank (Electronic low voltage dimming)
T T EM (Erergancy)
ZAOY (13 dimmingy
CULOS J (J-bicet rount retrodfic) 1120w Blank (Electronic low woltage dimming)
5 (Screwein base retrofic (120 only)) | 2 (Z77V)* ZA0Y (C13 dimming)

Exarple: C4LOSHIEM

Job Information

Job Harms:

377 dimmirg applications require Z10Y option.
Car. Mo

Moras:

PHILIPS
LIGHTOLIER
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C4X4L05DL

Calculite LED 4 1/2" X 4 1/2" Square Downlight

Faga 2 of &

A0 (508 mm)
30 [762mm]
934" |24 mm)

=
® : %
- £y =
2 g
T i e J_ Top View
45" (117 mm) Eua._| 7" [50 mm) max. |
|— 5-13/16" {148 mmj Dia.— (il g Thickness
Features Features {continued)

Aperture: 4 58" x 4 58" (117mm) L., 5 1316" (148mm) 0.0,

Input Watrage: 5% (+/- §%)

Reflector Cone: Alurninum. Provides 50° curoff to source & source image.
Self-flanged.

Drepeh (including Frame-in kich: 5 34" (146 mm)

Power Connection: Artaches to frame-in kit via push-in connector (on
frame). Remaovable cover provides access.

Technology

LED Board: Array of high brightnass royal blue LED's.

Remote Phosphor Technology: Remone phosphor technology provides
increased efficiency and color consistengy. Phosphor lens assambly
positionad in front of LED array comverts blue light to white. Color shifowill
not excead +H- 100K over life.

Oprical Mixing Chamber: Lightolier-specific miing chamber redirects
back-reflectad lighe through apercure resulting in 20% increase in efficiency.
Thermal Management: Propriecary heat sink and thermal design along
with clean room assembly ensures s pacified performance.

Rated Life: Based on [ESMA LM-80-2008

50,000 hours at TO% lumen mainenan ce.
Photometric Performance: Tested in accordance
o [ESMA LM-79-2008

Cprions

Drirming Capabilicy: See LED-DIM specification
shieet

Emergency Capability (Integral): Add “EM”
suffie, See LED-EM spec sheet.

Emergency Capability (Inverter): See LED-LMI
specification sheet

Labels
LIL (suirable for wer locations), clL, LB.EWY.
£ Year Warranry

Job Information 7

PHILIPS
LIGHTOLIER
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C4X4L05DL

Calculite LED 4 1/2" X 4 1/2" Square Downlight

Faga 3of &

SR LED, 3700K, G FiSH TR
e U

=
u
|— =
-
=
s Enan kS PR
TR LA 0 PR =M [ ey mm e
: = —— = - .
R —agpuasgg 5 T T a
I - s " " k1 am
cm e s ¥ E i
(= a Wis [ ¥ an
. ' an
T 1 M, Blskgdern T 107
b o T2 bt s

comTrRTTERTROTRT R

0 LED, 3700K, CCL FINISH TRIM

-
S umi sEw anen  usess  Cowmsmmaveas
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= = -
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S0t LED, 3700K, OO0 FIMIEH TR
-
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C4X4L05DL

Calculite LED 4 1/2" X 4 1/2" Square Downlight
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A0 LED, 3000k, TL FIMISH TR
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C4X4L05DL

Calculite LED 4 1/2" X 4 1/2" Square Downlight
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10W LED, 4000K, CL FINERH TRIM

T
L ] 'l

C4X4L05DL

Calculite LED 4 1/2" X 4 1/2" Square Downlight
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TYPE: A4/B4

PEERLESS"

| |sPEcIFICATIONS

CATALOG MUMBER

Typa:

Bruno

Indirect / Direct T8

FT

Esamphes:  BAM 4 T30 50 S0FT i Trr GERIC

AVAILABLE FIXTURES

P FAESCEF — BIMA 332 5P053FT RE Jrr GERID E ELOCT P32 AVl

BEMS -1

Lo/ L

L1

00 ML [LOOOM )
w I?I {F:‘ ITI i&;—'

SPECIFICATIONS

Construction parabolic baffle. Each available with aptional acrylic gauge, coreult factory. Plug-in electrical connsctors
Heassing is anominal 8 4a"x 1 Vs® ractangular cpal cverlay. included. UL ard C-UL listed and labsl=d.
charnzl formed from cold-rolled stzel. 54" thick
aluminum die cast end cap is standard, 47 soulpted Firish Firtura Langth
i cast aluminum end cap is opticral. Fin= textured white polysster powder paint 4'%"% &' and 12' l=ngths in a single saction far
is standard. Consult factary for special firish rominal suppert spacing 4'-07 and 8'-0", Fortetal
Raflectors requirsments. fiture length, add %4" for each flat end cap and 47
Diie formed specular reflsctor with 95% reflectance. for sch sculpted =nd cap. Using inbemal joiners, 4'
Ekctrical ard B' s=ctions can be jeined to formi longer rows.
Shialding Spacify 120V, 277V, or 247V, Pre-wined with Cansult factory for availability of 12' length fixtars
Twwa cheices: 11 Aluminum semispecular parabolic 168G Fixture wine. For special circuiting or wire sEction.

louver. 23 Oiptional white painted aluminum

ORDERIMG LOGIC

FEE
N { | | il i | il [ N I ' il
Fxtra | 2of Lamp | Diskribution Raflector | Shislding Baffla MNominal | Maximum | Voltage | Ballast Typa #of Emangency
e LS TS gty DS e Bk GBS Spscdar E:“" " E:‘:mh" 120 CEMD i THD Modulas®
in 2 Ga/de Fbust | OPD Ewbe | WWPE Whitm Puintad | C9TEE ngt m FLECTRONIC Blask Ha
Creas Fat ofmd SR S Spacur B Er ADER'  Acance Wack 10 Ermrgres
Section Ei2% Doen Erigean Parforatad ® mming 1E faecon
4080 22w Up, faner Blace I EONC Latran BELC0dmning @ 25 2 pactionn
'? B8 Doy Cpal WIP Wi Dairrimd ADET  Acvasce Wack 7040w ESE Hisctom
1 D0 O U, e Partrammd Serarang
Wit T Bace S owr Exkaa gt o
CU Cartarlamp [ T ———
frciatet atwroptorn
p | il | I | | I
Emargency Typa®? | Switching Larnp Celor Mounting Type # Chvarall Suspension Finish Options
Bunk KoErwpmocar [ 50T Sngh LAP  Halamg Fi T-Ear Cui g L varaad @ 12%veredl mapermien | 200 Stascwed Wi [ADG  Acartatis Cabie Grigpan
gt Light Ciroadt LP=30 3C00E 70+ CH Weuning Brackat ) 1= 12"zl napussion Wikn e BAFF  Bternate Fosar fend
EL Errarguesy CCT  DaalCircae: Lio3s 30080+ CR1 CFIA TBar Caling (ME=e: k-] 1% zwaral | sunparaion fudbarad o o Crizagn Param
Eatary Pack Limmid 31008 70 CRI lrin gratnc |-Boo = 21" avarad naparsien g} DL Dhrg: Locabian Labal
K Erranpussy & LPE30 3000E30- TRl F2 Huecd Tl g {Hevizarrial M Wowedloaperaion | OO Parisciomaich DU Dk Cover
Bt Light iz LPEEs 3s006 Bl CR 1By L L T AbsrdmamFrish | ELH EM Theouph st s Saparria Famt
EH  Emamguscy LPen DCEBC+CH O F3 Stam Mot 08 CusomTaer ELS  EMThraugt Wirs o' Snpls fasd
Eatary Pack . Fad 105 Cig %" Tam GLRE  Fasrg (fari dos)
i MghtLign m‘,’,‘;l‘mﬁnﬁ; FAE IO Cip %" Tan CMF  Fasirg {Hho Bass)
Cirmunt R ——— FaC 05 Cig Sormw Sox HWC  Pdass ek City Cata
SCEP  uigtareciErd Cap
L1
1 Marits nd iscamunts 4 lovad sbiu sith wiandmd o v busian enly.
1 Jptona. = frsd nbla with 3 lamp crcan iection enly.
3 ELsnd B wew imwtalinclini lant 4 cF it 1actions and s ot E F In 3T Nmit

Usaguide below to order complata fixtura runs from four fast to one-hundred feet in increments of four.

st mch aibar Saparats fead mapd i fer wach ELar B

lnan ELSYELH i apaciiad

PEERLESS UGHTING = 22a€ Sth 3k, Barkslay, TA 24790 = Tl 5108452750 = Fax: 5108452775 » www.paerkss-lighting.com Ar ey onas Cympany

[F=1 Lightiny. Irc.

Faring. Fearim LigBingressms the g

Mt § R e Acuty iarc Lghtng. Fraducts |0 beacha 1 may ke com i by s ma e UL Pt and Pt

e or oy g of i prashuc prid pa s coni maing

Hunter’s Point South Intermediate School and High School | Queens, NY



Typa:
Projact

TOR

ULAR REFLEE

I-LAMP TS WITH SPEI

Lighting / Electrical Summary Book | April 4, 2012 _

TOR AMD CPD

ULAR REFLE:

Indirect / Direct T8

| |PHOTOMETRICS

P EERLESS®

1-LAMP TS WITH SPE

]
3 ]
=

Breris
ManIm

wat

3 gEpzEcas- SppAGEEER wumm:mumﬁ . " 5 SHERERER" TEENELS mm.m.MmmmmMm " ;
4 JELAREASTCCTREUGREMAR . ... g H H gERBETATERT R ma-snnsa ‘ §
; m e — Ty . 1. 4 m SHREATETERRE s .wm
3 : SEEIRRARE T SERARREARE Mmmnumn_mm_ m va.wm.. m = g ¥ T e FIS PO r wmummmmmm m %Mwﬁm.. m
1 | eI RERIARAAR c S % ggd | EEEEREEETTRRIINAEEAL i
w mu R — _m m L m mm § <UERaTE R T sesannag _m n !
m mmm ummm e PR E ARSI R mmn.riimmp ] m = _ mm_ .ﬂmm en S gEErERENT HIIRERE m_._..n.iupp._. Ea m
mm Ble 18 50 mmmmm....ﬂ. a0 w m 2 m“mummmu_
m 8 4_ _ ] m &5 m
1] M_ o | € 1 m_ |
__.m“w‘ P | = !
L7 [
L7 ummuu-nu m W m
3 PRaRsaE" AEFALERAY nummM“m”m . 5 5 L D e u.u_nm“m””um . ;
! JRERAEENS U REARNASEE e g : i EE L E TR o i :
3 mm CHRSAEESCRRENGEEERE b ] ! m SHEBEIERTCSRRRABERE BC N ]
i M JRRRTEERST--2EIITITENE mmmmmmm,m %Mw g m L T S PP w._mmwm“,m m Hm.w i
o Mmm_mmn.,:ﬁmmmﬁ P =1 .mm_mmzmn:;mm:am . i
w W_m 5 mmm_m..ﬂm::u.,mnmmm L RRIRARARE ““ m ; o m i LR T ! FTREAREEA w m '
m n_ g ..mm i eonmeduresRIATAIRE sbsagiias i S _ mm mm m = rRAGEERAREATAATARER Bascigipyd £ m
% - ww“ww“ 2 o
5 i B
i |

AL MM
R &

-LAMP T2 WITH SPE

-
‘£

Tony Esposito

AT AT Compiany

i ol e

Hunter’s Point South Intermediate School and High School | Queens, NY

Box 2526, Barkalay, CA 34702-0556 » Tal: 510.845.2750 » Fax: 5108452776 » www.pasrkss-lighting.com

10 2008 Acaify Brasds LigHing, inc. A0 Righis Buserved. Tasrinia” s aregistasec] radermark, 1nd "Fesrinnn Bunc” s s icemark of b ool plrusds Lighting. Procecta o 1bis brochs may be comsscd by ore o moss LS. Prberta s Farienis

Farieg Faarlin Ligsing s matha right 12 change muimasl er sy i g of i pradue

PEERLESS LIGHTING =




Typa:
Projact

TOR

P T2 WITH WHITE REFLEC

2-LAM

y TEESNET SRS SR
FAEIRRICCEEERNINE E
m PEEE L e T n
H m IREEEEEAC T RARRACEEY ___m_mm__m M".Mw

S 7 UL L]
SERRRERSTS _ RISERARED

:
— M
|

VI W ADORARL W S OGS, T OWUOL DRD0G B 6 FeO

Lighting / Electrical Summary Book | April 4, 2012 _
40/60 VDR

TOR

Indirect / Direct T8

. PHOTOMETRICS

WITH W HITE REFLES

PEERLESS®

I-LAMP T

PUERREA PRASEIERT  piidiieas:

TEHNEEEEE n—._:__..rmrpp___

E - B
§ AIPRRAR HERREEEET mmw““mumm . H Pl ik A, = i
P T LR e 7 x| 1 s 3
m m:nnmn!ﬁ.n-mmm P 9 ElE mwu FRRRAET PRI HRRRN w__.._m.m_n m_ Hmﬂ\_
B e — = SRR
mm SaFaiE" T RIS __:_mn“:m %M.% H mm_ { ___m.H.,.”.“Em”_ § __ g
H “mm-—ﬂ_ﬂn-_.:-ﬂmmmmmmmm P W m mu LI ERALEECER “Hnunmmmﬂ 3 w
v_m_ .m mm..__mﬂn....iu.mm.._.,.n_E _ m_ o L m
__ . it

g
i
i

H
!
G SLACON ] [ D i

oy gy Uy - i
s
VD AL W S RS T Ol De0De B0 OO

3-LAMP T2 WITH WHITE REFLE!

Tony Esposito

A ATy B Chmpany

neoatming

1 pradurt

£ 3y

Hunter’s Point South Intermediate School and High School | Queens, NY

= Box 2EEE, Barkelay, CA 947020526 » Tal: 5908452750 » Fax: E10.845. 27745 » www.paarkss-lighting.com

#3008 ety Grusdy Lighting, ine. A0Pighia Busarved. Tearinn” o nragistmsciidernark, nd Teavin bure” i wiraurask of Aoty bresdh Lighting Preciscii s fbis brechure wa b oo by era o mess LS. Panis sl Privs

Furcing. Fearim Ligtang

PEERLESS UGHTING




Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

FroCAL PO|NT"

Pendant mount decorative luminaire
available with compact fluorescent or
incandescent lamps

Holging, reflector and canopy are spun with
high quality aluminum.

Ideally suited for retail, hespitality, lobbies,
corridors, open c2iling areas and other
specialty applications.

detalls

A~

-
dacorathe S8 [
% Sngle

QrOoWES
sUspansian
optlons
faa n.|| I[n- L] 11| ﬂ n
' | | \
. [E = y
=|E
o ﬂnmdi?’\em frosied whlie
= diffusion aksk diffuslan disk
h companion luminalre
"II t L = 0.751"
—oe T TR | R
Zzg.Emm I
300.2MM =
optional dffusion dizk T E
. =
[
lamping optlons sonce
5
i
18W & 22W TRIPLE TUEE
1-Lamp 2W Tripk Tube
&7 Effickncy
A1%, Alv k AZ1 LAMPE =83 0] & oF

ol Ly
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construction

Heusing, FeflBCiOF N0 CINOpY IFE 83Ch oe-PIEce PRECISIONEPUN 1463, 30020
alUminim, §.063° min. thickness).

Hausing: £.51°H ¥ 3.68" Di2.

Reflector: 7.59°H ¥ 10.19" DIa. apercur2 whh grocved cylindrical pacern.
Canopy: 1.32°H ¥ 4.52° Ola. se2ppad deslqn with ¥8-32 Fecessed sat SCrew.

WERNE & 105

oftic

1464, 30020 anodizad aluminum refleceor with dHfusa sacn maces surface for
lamp Image reduction.

Cpelona | frosead oraen oF white acrylic diFfusion disk wien polishad edges ars
ratained by aluminum faseners and (31 #2532 thumb screws.

electrical

Luminalres a2 preswired for singk ircule wich dhemmally prowecead Class " pe
eleceronlc ballast

Factory Installed dacoratine meial Cralded pawer cord IS Ncludad.

144" cord |5 provided on all luminaires and may b2 Cut 10 1engeh In Flaid.

[neandascent:
Meadium baza porcelah seckee
For lamp 1ypes 415, ALQand A71,100W max.

Fluorescent Lamgp:

SIngle lamp wiple tube compact FUorescent, a-pin, 18W [GX24q.2) or
oW IGX2403).

UL and cUL llse2d.

finish

Luminalre housing, refleceor and canopy are clear anodzad with polished
satin finlsh.

Reflector Inearior has maree dHfwE: finkh.

luminaire series
Growe

profile
Froflle

lamp quantity
one Lamp

larmp type

10 Trigie Tuks, GX243-2

Z6W Triple Tuts, GX243.3

120% Only, 20 Max., A15-WMed
1204 Only, 100W Max, A19-Med
120% Dnly, 100%W Max, £21-Med

ballast

Elreronk <15% THD
<haTas BIIriC 431 INC N OETETHI

voltage
120 Woh

277 Woh

suspenson

Cable, Strakane Faed

(134" cahle, cut in dled]
factory optlons

Frocted Graen DHfuzskon Dkk
Frosead 'Whie2 DHAuskon Dk
Inchce 300K Lamp
Inchie 3sa0k Lamp
Inchide 100K Lamp
{Huprzene (aTos iyl

finish

Nawral Anodized
foarea: {acioey 4o paine calar ogdbansl

FGR

FGR

1ETT
2eTT
A1z
a1%

120
277

Cl44

Claq

D
WD
Laao
Laas
Laa1

&

H&

T 2T | u ird g
i chagrapx dratom brpedei g perenivibon oilkaion.
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TYPE: C4
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Appendix B: electrical cut sheets
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Pow-R-Line C Panelboards

Type PRLSP

Product Overview

The PRLSP panslbcard
incorporates Eaten's plugon
power panslboard experienas
with medern manufacturirg
technokgy to provide the
mast flexible plugon design
in the industry.

Dezigned to sliminate the
rmulttude of parts asscciatad
with athar similar products,
the PRLEP panslbzard is the
cheica for applications where
additicns and changes must
b= fast and convenisnt.

Panelbosnd Insesliation

V2-T3-78

Valurme 2—Commercial Distribution

Plug-0On Mains and
Branches prowvde the
Fleibility to rrave davices on
factary-azzembled panels
after the boards are recsived
at tha jobs site. The elsctrizian
may mowve branch devices
ard place them intc a
configuration that fits the
partizular waring nesds of that
installation.

Breakers ara mountad ta an
adapter that includes the bus
connsction hardwara. The
breaker to buz bar connsction
iz positive and =ecurs. This
proven connection has besn
utilized by Eaton in plug-on
pawer panslboards since
1984,

Contents
Description Page
Praduct Description . .. .. ... ... ool Va-T3-7
Application Dascription ... .. ... ... ... .. .... Va-T3-8
Standards and Certificatiors ... ... .. ... .. ... Va-T3-10
Technical Data and Specificatiors ... ... .. ... .. VaT3-11
Type PRL1a ... ..o o Va2.T3-26
Type PRL1AF .. ..o o Va2T3-30
Type PRL1a-LX. ..o oo V2T3-34
Twpe PRELZa . ... .. V2-T3-33
Twpe PELZAF .. ... ... V2-Ta42
Type PRLZaLX. ... .. ... V2-Ta4s
Retrofit Fanalbaard .. ... ... .. ool V2-T3-50
Type PREL2a ... ... V2-Ta-ss
Twpe PEL3E . .. ... .. ... ... ... V2-T3-e2
Twpe PELA ... .. V2-T3-e8
Type PELEP
Preduct Diezeription ... ... ... .. ... ... V2.T3.78
Application Description. .. .. ... ... ... V2-Ta-78
Standards ard Cerifications. ... .. ......... V2.Ta.79
Preduct Selection .. ... Va2.Ta.79
Tachnical Data and Spacifications. . .. ... .. .. V2-T3-84
Dimensions. . .. .. ... o V2.T3-84
Twe Encfesura Widths Provide 48-Inch (1219.2 mm) Wide.
Greater Flexibility Presades for mains up to

20-Inch (762.0 mm| Wide.
The narrcwest enclosure in
the industry for an 2004
main, breaker or lug, and up
ta BO0A branch breakers—
whila prowiding ampls wiring
berding space. An induztry
axclusiva 1z the ability to
mount twa 22648, 420 Vac
breaksrs on the same adaptar
unit. It requires half the space
niecsssitated by othar
products.

Type PRLIP—30 0o (F62.0 mm) Wide

CACSL00003E—Mardn 2012 www.sston.com

12004, The 12004 lug
adaptar unit accspts up to
750 kemil conductars. Twi
G00A breakers can ba
maurited across from ons
ancther. Ancther axclusiva
allcwws breakers of differsnt
sizes to be rmounted across
from one ancther, providing
tha ability to maximize spacs
within the pansl. Thers are no
restrictions or predetermined
spaces whers branch devices
must be placad.

Type PRLEP—4F-Inch [ 1279.2 mum) Wide

Hunter’s Point South Intermediate School and High School | Queens, NY
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Pow-R-Lme C Panelboards

Circut Breaker and Lug Adapter Unks
Braaker adapter units utilize
molded case circuit breakers
that provids increazad
perfarmancs in considerakly
less zpaca than stardard
braaksrs. They're available
from 15-12004 at 500 Vac
maximum. & wids rarge of
intagralby mcuntzd braskar
acoezscries ars available,

tain and throughfesd lug
adapter units ars available

and are maunted similar ta
the breakers. Lug units are

12084 Maio Lug Ueit

= 3
| An Oversized Ares is Provided for
available up to 12004, Neutral Connections with Ample

Lagsfor Ense of installstion

Braaksr and lug attachrnent
units can withstand fault
currents up to 200 kA rme
symimatrical.

D al-WMoermed Z254 F-Frame Breakers

Wolume 2— Commercial Distribution  CAOSL00003E—March 2002 www.sakon.com W2-T3-T7
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Pow-R-Line C Panelboards
Type PRISP Contents
Dascription Page
Fraduct Descriptian . ... ... . ... ... Va-T3-7
Application Daseription ... .. ... .. ... ... V2-T3-8
Standards and Certifications . ... . ... ... Va-T3-10
Technical Data and Specificatiors .. ... .. ... .. Va.Ta-n
Tepe PRL1a ... o V2Ta-2s
Twpe PRL1F ..o o V2-Ta-30
Type PRL1a-LX. .. oo V2Ta-34
Twpe PRL2a ... .. . V2-Ta-38
Type PELZaF .. .. . .. Vz-Ta-42
Type PRLZa-LX. .. ... Vz-Ta-4s8
Retrofit Fanalboard .. ... ... .. .. ..., Vz.T3-50
Type PRL3a ... .. . Vz-T3-58
Twpe PEL3E . .. .. . Vz-Ta-e2
Tepe PELA .. ... Vz-Ta-e8
Type PELEF
Product Overvdew . ... .o oL V2.T3-78
Predust Sebsetion .. .. ... ... V2Ta79
Madificatiors .. ... ..o o V2Ta-82
Tachinizal Data and Spscifizations .. .. ... .. .. VzT3-84
Dimensions. . .. ... VzT3-84
Type PRLSP
Product Description Application Description Standards and Cartifications
* BO0Wac rmaxinnurm ¢ Power diztribution + UL67 ULE0
(250 Vdel panelboard + Fadersl Specification
+ Three-phase fourwirs, ¢ Fully rated or saniss ratad WoP-1152
thres-phase thres-wire, » Intarmupting ratings up to + Refer to Page V2-T3-7 for
single-phass three-wirs 200 kA symmatncal additioral informatian
* 12004 maxirmum mains + Suitable for uza as Service
* 12004 maximum Ertranze Equipmant, whan
branch devices spacified an the order
* Plug-on branch devices * Sea Pages V2-T3-7 e
+ Factory azzambled through W2-T3-23 for
+ Refar to Pages V2-T3-7 additional irformation
and V2-T3-78 for additioral
infarrnaticon
V2-Ta-72 Volume 2—Commercial Distribution CACS100003E—Mancn 2012 wiwwasban com
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Product Selection
Panelboard Selection and Refer to layaut data frarmn the
Layour followang tables. Maks a

Salect sithar single-row or
double-row bus chassis.
Single-revs bus chassiz—
mazimum 200 ampsre main
breaker or main lug only.
Salect main device and "X
zpaos from tabls below,
Salect branch davices and
corresponding "X spacs
from the follewing tables.

layout sketch of the main and
branch devices utilizireg sither
3 zingla-row or daublerow
bus chassis indicating the

" X" spacs for each device.
Thea rnaxirmurm total "x"
space cannot excesd 40X for
ary panslboard. Should rors
than 40X b= required, add the
appropriate through-feed lug
adaptar or breaker to fead an
addtional panslboard.

Pow-R-Lime C Panelboards

Type PRLSP FRLEF
Main Intemrupting Rating (kA Symmetricall Main Main
Ampzre Devving by
Rating 240Vac 450 Vac B00 Ve 280VWde Type Spnce
Main Lug Only Single-Fow Bus
4an — — — — Lug ax
2l — — — - Lug ax
B0 - - - - Lug ax
Main Lug Only Double-Reow Bus
B0 - - - - Lug i
120 — — — — Lug 7
Main Ereaker Single-Row Bus
4an ] — — 1] DK ax
a0 ] ] k-1 0 KD ax
44a0 110 i) B 2 HED dx
4an 0 100 B 2 KO ax
BID 1 1 5B 2 {lx} BX
BID 10 ;] B 25 HL BX
2l 0 100 E 25 oc BX
B0 ] 1] -1 2 ML 68X
B0 10 ] E 25 HMDL [}
Main Breaker Double-Row Bus
il 3] 1] X 2 ML BX
BID 10 i1 B 25 HMDL [
120 s 1] - — HD BX
120 10 i1 B — HHND BX
120 0 100 B — HDC 68X

Branch Devices— Single-Pole Breakers in Single Adapter Units— PRLSP

Ampsre Intsrrapting Rating (kA Symmetricall Breaker

Rating 120Vac 240¥eo 277 Ve 125 Wdo Type KT Type
1560 L — (£ 1 EHD I
1560 ] — = 1 m I
156 -] — i3 n HFD o,
Note

M |nzludes abiminum bus chassis, bee, frim, main and rersl {if requiredf).

Volums 2—Commercial Distribution  CA02100003E—March 2012 www.saton.com W2-T3-78
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l 2 2 Molded Case Grcuit Breakers
* Series (3 Ground Fault (Earth Leakege) and Current Limiting Grouit Breaker Modules

3 mi Ground Fault{Earth Leakagel Modules EDIIIEI]ES
Description FPage
LR T 20 rd Ground Fault (Earth Leakages) Medulas ... ... ...
Froduct Description. ... ... e e
Froduct Salection .. ... ... ...
Dimensions. .. ...
Current Limiting Circuit Breaker Madulas _ .. ... oL
Froduct Cwerviaw .. ... ..o
Fraduct Description. ... .. ... ..o
Application Dascription. .. ... ... o
Features and Benafits. . .. ... .. ... ... . .. ..
Froduct Sslection .. ... ...
Dimensions. .. ...

NS R - O - O U

Clockweise fram Left JG LG EG MCCEs Shown with Ground Fault
(Earth Leakage! Module

30 mA Ground Faunlt
m {Earth Leakage) Modules

Product Description

Eaton offers a three- ard four- UL-Rated LG-Frame Earth Leakage Maodule Faceplate
pale 30 m& ground fault
(marth leakagel pratsction

madule far Serias G E-, J- and E LT*" [E .
L-Frams breakers. The

mdule does not restrict the E.'T.:f.':‘hmw @‘..- @

uz= of other breakar ;?‘T

accassonias. UL listed B %l STATUS

madules are availabla for

E,J and L molded case circuit
bragkers (MCCEs). The
rmadules ars battarn mountad
for circuits up 1o 1254 [E-
Frarmel 160 and 250 amperes
(J-Frame), or 400 ad &30
ampsnas for the L-Frame.

Thea rmoduls is completaly salf-
contained bacause the
current sensor, relay and
pover supply are located
ir=ide the praduct. Currant
pickup settings are salectabls
fram 0.03-10 ampares for all
|EC-rated modules and E and
J UL-listed meduls, ard 0.03-
30 armpsres for the L UL-
listad rmodules. Tirme delays
are also sekectabla from
Instantanecus—1.0 seconds
for 010 ampers sattings and
abowa, A currsnt pickup
setting of .02 ampseres
dafaults to an Instantanacus
tirne setting regardless of the
time dial's position. Two
alarm contacts come as
standard: a B0% pretrip and a
100 % after trip, both based
only on earth leakags
current kevels.

2 Ground Fault and Current Limiting Cirouit Breaker Modules CAD1200003E—May 2010 www.sakon.com
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Molded Case Circuit Breakers l 2 2
. s e . . -
Saries G Ground Fault (Earth Leakage) and Current Linmitng Circuit Breakar Modules
Product Selaction
EG-Frame Ground Fault Modules, LG-Frame L G-Frame Ground Fault Modules,
UL-Rated [Bottom Mounted, 120480 Vac, UL-Rated [Bottom Mounted, 120-480 Vac,
50/60 Hz) 5060 Hz)
Number  Catalog Hamhear Catalog
Amperes of Poles Mumber Amperes of Pales Number
E—
= 125 1 ELEBNZ1 255 LIo] 3 ELLEN34OW
2 ot 125 4 ELEEN41 255 a0 4 ELLENSDIN
- 0} 3 ELL EN3S00W
e [0} 4 ELLENASOIWN
EG-Frame Earth Leakage Modules, LG-Frame Earth Leakage Modules,
IEC-Rated [Bottom Mounted, Z30-415 Vac, |EC-Rated [Bottom Mounted, 230-415 Vac,
50/60 Hz) 50/60 Hz)
Number  Catnlog Number  Catalog
Amperes ofFoles  Mamber Ampares of Poles Humber
125 1 ELEEENZSG a0 F] ELLEFI &Y
125 4 ELEREA1Z5G 4m q ELLEE4&CHW
61 1 ELLEEIEMIN
T JG-Frams Ground Fault Modules, & ! FLLBRIGIW m
UL-Rated [Bottom Mounted, 120480 Vac,
50/60 Hz)
Numbzr  Camlog
Amperes ofFeles  Mamber
150 1 ELJENZ 500
150 4 ELJENS1 500
= 1 ELJENZ250M
=0 L} ELJENAZE0M
JGFrame Earth Leakage Modules,
IEC-Rated (Bottom Mounted, 230-415 Vac,
50/80 Hz)
Number Catnlog
Amperas of Pales Nambar
—
160 ] ELJBETGOW
160 1 ELJBEATGOW
= 3 ELJBEISTW
=0 i ELJBEAZSOW
Ground Fault and Current Limiting Circuit Breaker Modules  CAOLZ00002E—May 2010 www sabonoom 3
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l 2 2 Molded Case Circuit Breakers
- . e .
Saries G Groumd Fault (Earth Leakage) and Current Limiting Grouit Breaker Modules
Dimensions
Appraximate Dimensions in Inches (mm)
Assembled Breaker and Earth Leakage Module
Frame Height Widih Depth
Thres-Pals
3 1025 [Z60.3] T FETE
3 1.7 [75.0] RG] 157407
I 153 |07 TREE] A0R (Y
Four-Pale
i 1025 [Z0.3] 400{10 6 150756
K 1.5 (75 0] ETEE] 15707
3 1538 [|0.7] TG 406 {1 ET)
EG-Frame With Earth Leakage Module
10.26
I [260.8) —
| cg%l 0 (140
) ] B L=N i
cle] b 149
& ol om  1lo @7s
ot d 51127y |25‘.4| l
@@ ¢ I‘ 150 .88
s %3 I j 254 I (a1
[=] = ! 208
160 050 [B0.8)
@) @ i3 ot (28,1 (12.7)
Ela] [
| B nz1.4 B0 (178
2182 ; 0A0(22.8)
—| |=—naEizg)
S
. i =] Jll ”rli}
B ‘
mmy§
4 Greund Fault and Current Limiting Cirouit Breaker Medules  CAO1200003E—May 2010 www.oabon.com

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

Molded Case Circuit Breakers 1 2 2
. . - . . .
Saries G Ground Fault (Barth Leakage) and Current Lirmiting Cincutt Breaker Modules
JG-Frame With Earth Leakage Module
4-Pole
b EBO(1ZT —
3-Pale
T IA2i1048 ]
0.8 _ (123,
1.0 |78 208 _| 2E7 )
|'35.1;..h_.|.'_.|'_|52.3| i (1.8
T 1 T o—peemn—— B gt il
JJRog u-ED__r r
. - H
282 2892 i
[i==R 3] —_— 9.6
L I
H
[l !
25
(296.9) I
1
1
1 T
; I
1 am
: {85.6)
1
1
L]
f ' 12
1 ! |
B 357 _|
e w7
93.7) 281 _]
A7 (9A.8)
1
LG-Frame With Earth Leakage Module
616 A 244
AT e BT
244 .08 172
" ierai e = 42,7
172 e 208 0.6
42.7) IR [“‘-.21,9.
I T
ﬂ%@%@%@r‘ t [ I
] B ] b L | |
658 ; 1
. [141.7) 4.73
A T R ! | 120.1)
el | A [y
1 I ] L_J 1 I T i A
* | paglii== Kl ! 244
10.12 | (2144
[ “.[ (2672 f !
= T 16.22 |
TR 07 + + i +
® 7] \ F 1
] fl | 13.68
0 F 16,38 L I (347.5)
o (280.7) |
g | Il .
N [ — + 414
| |
[ 4Pale 207 | 4-pale
N T L—.;m,g.—‘ T 275 1m0
4-Pals Pcls 4 4-Pals 3-Fole
F22p1Eaa) T 274686 ez | TTraziiEad T 274 BR6
3-Pols 456 ) 3-Pale
5.40{129.2) i116.8) .48 (129.2)
.43
1274}
Ground Fault and Current Limiting Circuit Breaker Modules  CAO1200003E— May 2010 warwsaboruoom 5
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Appendix C: control schedule and cut
sheets

Hunter’s Point South Intermediate School and High School | Queens, NY



Tony Esposito Lighting / Electrical Summary Book | April 4, 2012 _

CONTROL PANEL

E-T-N Cutler-Hammer

Pow-R-Command™ 3000 Lighting Power Reduction Panel
Specifications and Capacities
Technical Data TDO1412063E
Effective Movember 2008

Product Specifications

TABLE 1. VOLTAGES AND CAPACITIES

MODEL NUMBER CAPACITY VOLTAGE
PRC000-60-120 60 Arnps, 3-Fhass 120/ 208
PRC000-60-277 60 Arnps, 3-Fhass 277 480
PRC000-100-120 100 Ampg, 3-Phase 120/ 208
PRC000-100-277 100 Ampg, 3-Phase 277 480
PRC2000-200-120 200 Amps, 3-Phase 120/ 208
P RC2000-200-277 200 Ampg, 3-Phase 277 | 480

TABLE 2. DIMENSIONS

DIMENSIONS
WXHXD) —
MODEL NUMBER INCHES (MM} WEIGHT — LBS [KG)
PRC000-60-120 11.00 2 16.75:212.00 E2i24)
(2794 3 426555 304.8)
PRC000-60-277 1100 18.75212.00 E2{24)
(2794 x 4255 5 304.8)
} PRC2000-100-120 2700 3 1900 200 26139
Introduction 5.8 % 4826 % 220.6)
The Pow-A-Caormmand 3000 Lighting Powesr Raduction Parel is an PRC000-100-277 Eﬂaﬂﬂlﬁxgﬁg £} s
arergy-saving davice far use with nave ar axisting fluorsscent lightirg AN X 20
systeme. By conditioning the incoming power wave, it reducss PR2000-200-120 ﬁ%ﬂgﬂ’nﬁﬁl W31ET)
alactrizal corsumpticon with negligible foot-candle loes at =avings idad a5
up 1o 15%. PRC000-200-277 2700 21.0012.75 42{ET)
(635,08 x 5134 2 323.0)

For zafaty, the Pow-R-Cormmand 3000 Lighting Powar Raduction
Paneliz LUL® and clL® listed.

The Pow-R-Command 2000 Lighting Power Raduction Panel drops
consumpEticn, maintains light levels ard offars a great RO

Thi Pow-R-Commnand 3003 Lighting Powsar Reduction Panel must be
in=stalled by licenz=d alectrical perscnnsl mesting all appropriste state
elactrical codas.
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Installation: Installstion is accomplished by “splizing” the Pow-R-
Cormmand 30600 Lighting Power Raduction Panel in bstwsen the
supply fesdsr and the lighting panal. The Pow-R-Command 3000
Lighting Power Reduction Panel conditions the power for all of the
lights controlled by the lighting panel. Suitable for thrae-phasa ar
single-phase systams.

Ballast Requirements: The Pow-R-Commmand 2000 Lighting Powesr
Raduction Panal works with sither T8 ar T12 ballasts. Testing shows
that the greatast =avings with the least luman loss are achisved
whan the Pow-R-Cormmand 3000 Lighting Power Raduction Panel is
uz=d with singls voltags TE ballssts.

TABLE 3. MAXIMUM NUMBER OF FIXTURES PER POW-R-
COMMAND 3000 LIGHTING POWER REDUCTION PANEL

NUMBER OF NUMEBER OF NUMEBER OF
FIXTURES (2 X FIXTURES (4 X FIXTURES (6 X
MODEL FZW LAMP 5] FZW LAMPS) F2W LAMPE)
PRC2000-60-120 M0 1580 100
PRC2000-60-277 B0 5 ]
PRCZ000-100-120 500 250 166
PRC2000-100-277 1150 575 0
PRCE000-200-120 1000 500 0
PRCZ000-X00-277 1300 1150 766
Eaton Corporation
Electrical Group
1000 Cherrington Parkway
Moon Townzhip, PA 15108
Unitad Sigtas
877-ETN-CARE (277 -266-2273)
Eatan.com

E-TN | Cutler-Hammer

Bypass: The Pow-R-Command 2000 Lighting Power Raduction Pans|
iz equippsd with an slactranic bypass. It is accessibla only aftar
rarmoving the ocutsr cover. The cover and panel are squippad with
haoles for a security saal. This satisfies utility raquirements far energy-
saving davices by praventing uss of the bypass except in the event of
an squiprment failura.

Enclosure: Gray powdsr coated, galvanized =teel. Rated as
MERA® 1.

ULfelL Listing: The Pow-R-Cormmand 3000 Lighting Power
Reduction Panelis UL and cUL listed, File Murnbsr E30526E.

Generator Compatibility: The Pow-R-Cormmand 3000 Lighting
Fowwar Aaduction Pansl is compatible with gensrators. The Powe-R-
Carnmand 3000 Lighting Power Reduction Panel adjusts ta any sins
wave shift caused by the transition from grid to generstor ar geners-
tor to grid.

Computer Connection: The Paw-A-Command 3000 Lighting Power
Reduction Panel connects to amy PC or laptop via a serial cable via an
sxternal RJ-45 jack located on the upper right side of the enclosure.

Control Software: The Pow-R-Cormmand 2000 Lighting Powssr
Reduction Panelis controlled with tha Pow-R-Command 3000
softwars provided. This softwars is compatibla with the Windows®
family of cperating systems. This softwars controls aach phass inds-
parderitly and allows the uzsr to program lighting changes as timsd
swvants andlor turn all lights associsted with each of the phases on
ard off.

= =
-
-

PaowerChain
Management”

FovemrChan Managamant and Fow-A-
Cornmand ars radamarks of Eaton
Comporation. All other redemanks s
PrTEany o 1he K rESpECtVe TRTErs.

{51 2008 Eatton Corporatian

&l Fights Fesared

Frirded in US&

Fubllication Me. TOO1412052E Z7511
Py embeer 102
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OCCUPANCY SENSOR

COMMERCIAL OCCUPANCY SENSORS & CONTROLS F_-g

DT-355 Dual Technology Line Voltage Ceiling Sensor

Architecturally appealing. |
low profile appearance e,

Auto set autormnatically
selects optimal settings
for each space

Ultrasenic diffusers give -« *
more comprehensive =

Operates at 120, 277 or
347 VAC, 50/60 Hz

* » o Terminal wiring
for quick and sasy
installation

Walk-through mode
increases savings potential

coverage
FaLECT
LICATINTIFE
Product Description Auto Set

Overview WattStopper’s low profile DT-355 dual technology The DT-355 requires no adjustment at installa-
occupancy sensar combines the bensfits of passive tion. Auto s2t continuously moniters the controlled
infrared [PIR] and ultrasonic techrologies. The sensor space to identify usage patterns. Using this infor-
rrunts on the ceiling with a flat, uncbirusive appear- rration, it autornatically adjusts the time delay
ance and provides 360 degrees of coverage. and sensitivity sattings for optimal performance

and energy efficiency. The sensor assigns short
Operation delays [as low as 5 minutes)] for times when the
space is usually vacant, and longer delays [up to 30

The DT-355 is line voltage and operates at 120, minutes) for busiar times.
277 or 34T VAL, The sensor turns lightirg on
when both PIR ard ultrasonic technologies detect PP
occupancy. PIR technology senses the difference Application
bebvaen infrared energy from a human body in WattStopper's patented dual technolegy has the
rtion and the beckground space. Ultrasonic flexibility towork in avaristy of applications, where
technology uses high frequency (40KHz) ultra- ong technology slone could encounter falss trig-
sound to sanse mation within the space. Once gers. |deal applications include classrooms, open
lighting is on, detection by either technology holds office spaces, large offices, and computer reoms.
lighting on. When no ocoupancy is detected for In addition, because the DT-355 can be mounted
the langth of the tirme delay, lighting turns off. The onto a variely of junction boxes, the sensor has the
DT-355 can also be sat so that anly one technol- flexibility to be used in a wide range of spaces. The
ogy is reeded to trigger or both technologies are sensors eliminate the reed for a power pack by
nesded to hold lighting on. using line voltage wiring.

Features # Advanced control logic based on RISC micro- + Ultrasonic diffusion technology spreads cover-

controller provides:

» [Detection Signature Processing eliminates
false triggers and provides immunity to RFI
and EMI

‘Walk-through mods turns lights off 3
minutes after the area is initially ccoupied —
ideal for brief visits such as mail delivery
Built-in light level sensor featuring simpls,
one-step satup

WattStopper
500 879 8188

age to a wider area [patent pending]
# DIP switch simmplifies sensor adjustments
LEDs indicate occupancy detection

* Llsas existing line voltage wiring and doesn't
require a power pack

Six occupancy logic options give users the ability
to custornize control to meet application needs

Qualifies for ARRA-funded public works projects
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OCCUPANCY SENSOR

Specifications o 120/277/357 VA, 50740 Hz o Multi-level, 360° Frasnel lens for superior
» Ultrasonic frequency of 40kHz ocecupancy detection
o Time delays: Auto sat, fixad (5,10, 15, 20, or 30 # Mounting optiors: 4 square junction bae with
minute s], walk-through, test-rnode double garg mudring; 4 inch octagoenal junction
» Sensitivity adjustrnent: Auto sat or reduced bz
sensitivity [for PIR sensitivityl; ultrasonic sensi-  » Dimensions: 450" diameter x 1.45" deap
tivity is variable with trimpot [114.3mm = 25.%mml
# Built-in light level sansor — works from 10 to # UL and cUL listed
300 footcardles [107.4 to 3,229.2 Lux] » Fiva yearwarranty
Wiring & DT-355 Wiring Diagram Ceiling Mounting
i T L&
Mounting " f‘%“mui",";\,""w
[ o] Hautral OOO MuTing atiazhad

- Drp Cuing

o Il |Iﬂ_umw

], e ﬁ
‘Sensor Fanps
1 1 I ]

Controls & Product Controls

Settings : H§
g 1

E LT [Ty

LRt i e

i‘ pian fuumfuse | weem

g wmnnd lee | | s

i omil=toles

Optim ¥ fue fuas | waa

X
(9]
o
=
=
m
s
(9]
=
(o
o
(9]
(9]
(=
o
B
P
(9]
-
tn
m
=
tn
o
s
tn
o
(9]
o
=
-
s
o
—
tn

Coverage Coverage Pattern

FAn B Y Tha technology control [=ozuparcy logic) oplicns ars adusiabla
I i by uzer. The standard setting recommandsd for most applica-
tionz| iz both techrelogies fo rigger on, sither tz hold on.

ddft
194y

Covarage shown is masimum and reprasaris half- steap walking
maction. Undarideal conditions, coverags for half-stap walking

“;;: :‘:g;ni _______________ raction can reach up do 1000 1 [92.9 mil.
Ordering Catalog Ma. Voltage Load Rating Caverage
- [0 ot-388 T20WAL, 50780 Hz 0-200W BallasyTungstan up bz 1000 fY, 1929 ]
Information O] oT-assu 277 WAL, 50780 Hz 0-1200% Ballast
34T VAL, 50780 Hz O-1500% Ballast
D Ch-1 Cosmatic adaptar for cailing installations with & squara j-bow or Wiremeld #VET4E-Z bo
Sansors ars white,
Pub. Mo, 15807 rev. 11/2010 bt | g
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Appendix D: lighting plans
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